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MACROCHEILIA  (iiaKpds,  great  ; 
and  xf'Xo?,  the  lip). — A  condition,  usually  con- 
genital, in  which  the  lips  are  hypertrophied. 

MACROCYTE  (/Lia/cpds,  great;  and  kvtos, 
a  hollow). — A  form  of  large  red  blood-cor- 
puscles met  with  in  some  kinds  of  ansemia. 
See  Anemia,  Pernicious. 

MACRODACTYLIA  (/xa/cpo's,  great; 
and  SaVrvXoy,  a  finger). — Hypertrophy  of  one 
or  more  fingers,  either  congenital  or  develop- 
ing in  childliood. 

MACROGLOSSIA  (noKpos,  great  ; 
and  yXSxTo-a,  the  tongue). — Fr.  Macroglossie  ; 
Ger.  Zungenvorfall. 

The  term  '  macroglossia  '  is  applied  to  an 
enlargement  of  the  tongue,  which  sometimes 
goes  to  the  extent  of  protrusion  of  the  organ 
from  the  mouth.  This  affection  seems  to 
depend  on  dilatation  of  the  lymphatics,  with 
lymphstasis,  leading  to  hyperplasia  of  the 
connective  and  lymphoid  tissues.  It  is  some- 
times associated  with  idiocy  or  imbecility. 
The  cause  of  the  lymphangiectasis,  which  is 
probably  the  fundamental  condition,  is  unde- 
cided.   See  also  Tongue,  Diseases  of. 

MACROSOMATIA  (/ia/cpo's,  great ;  and 
(Tu>fjia,  the  body). — Fr.  Macroaomatie  ;  Ger. 
Biesenwuchs. — A  condition  in  which  the 
whole  body  becomes  enlarged  in  a  monstrous 
degree.    See  Hypeetrophy. 

MACROSTOMIA  {iiaKp6s,  great;  and 
irrofxa,  the  mouth). — A  congenital  enlarge- 
ment of  the  mouth,  due  to  imperfect  closure 
of  the  mandibular  fissure  upon  one  or  both 
sides.  It  is  a  rare  deformity,  and  is  gene- 
rally accompanied  by  malformation  of  the 
auricle,  by  an  accessory  tragus,  or  by  a  man- 
dil>ular  tubercle.  Excessive  closure  of  the 
mandibular  fissures  may  also  occur,  leading 
to  microstoma. 

« 

MACULE  {macula,  a  spot  or  stain). — 
Synon.  :  Fr.  Macules  ;  Ger.  Fleclce. 

WUlan's  definition  of  macula  is  '  a  per- 
manent discoloration  of  some  portion  of  the 
skin  ;  '  and  that  author  adopted  the  term  as 
II. 


the  title  of  his  eighth  order  of  cutaneous 
affections,  including  sunburn,  nsevus,  and 
spUus.  The  term  '  maculae  '  is  likewise  ap- 
plied to  a  hyperaemic  state  of  the  skin,  which 
may  be  simply  chronic  without  being  per- 
manent, such  as  those  which  have  received 
the  name  of  macules  syphiliticce.  Maculae, 
therefore,  may  be  merely  pigmentary,  and 
located  in  the  rete  mucosum  alone  ;  or  they 
may  be  haemorrhagic,  and  seated  in  the 
derma  and  subcutaneous  tissues.  Sunburn, 
freckles,  liver-spot,  bronzed  and  melasmic 
spots,  and  the  stains  left  on  the  skin  after 
the  dispersion  of  certain  cutaneous  erup- 
tions, such  as  psoriasis,  acne,  lichen  planus, 
syphilis,  and  leprosy,  are  examples  of  pig- 
mentary maculae ;  whilst  leucodermic  spots 
and  blotches  represent  an  absence  of  pig- 
ment. The  maculae  resulting  from  a  per- 
manent hyperaemia  of  the  blood-vessels  of 
the  skin,  such  as  flat  vascular  nsvi  and  the 
claret-stain  naevus,  disappear  under  pressm-e ; 
whilst  the  haemorrhagic  maculae  are  repre- 
sented by  the  escape  of  the  red  corpuscles  of 
the  blood  from  the  vessels,  and  their  diffusion 
in  the  connective  tissues,  such  as  occurs  in 
purpura  and  in  bruises. 

Erasmus  Wilson. 

MADEIRA,  North  Atlantic  Ocean. 

Moist, mUd, equable  climate;  absence  of  dust; 
well  protected.  Mean  temperature  61°  F. 
See  Climate,  Treatment  of  Disease  by. 

MADNESS.— /See  Insanity. 

MADURA-FOOT.— A  synonym  for 
fungus-foot  of  India.  See  Fungus-Disease 
OF  India  ;  and  Actinomycosis. 

MAGGOTS.— A  popular  term  for  the 
parasitic  larvae  of  various  insects,  includmg 
bots.    See  OEstrus  ;  and  Nose,  Diseases  of. 

MAGNETISM,  ANIMAL.  —  This 
name  was  formerly  applied  to  the  imaginary 
new  force  or  principle,  supposed  to  be  akin 
to  magnetism,  and  to  be  in  operation  when 
individuals  were  '  mesmerised.'    This  hypo- 
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thetical  new  force  was  thought  to  be  called 
into  play  by  the  mesmeriser  ;  and  it  was 
deemed  to  be  by  virtue  of  its  influence  that 
the  win,  thoughts,  and  actions  of  the 
'  medium,'  or  person  mesmerised,  are  capable 
of  being  modified  in  the  so-called  mesmeric 
trance  or  sleep.  This  view  as  to  the  natiu-e 
of  the  causal  conditions  is  now  regarded  as 
altogether  erroneous  and  devoid  of  aU  foun- 
dation in  fact,  although  certain  remarkable 
effects  may  unquestionably  be  produced  on 
many  persons  (by  so-called  'mesmeric  passes,' 
by  concentration  of  attention  associated  with 
some  strain  of  ocular  muscles,  by  attention 
to  a  series  of  weak  monotonous  sensations, 
or  other  related  means),  owing  to  the  in- 
duction in  such  persons,  under  physiological 
conditions,  of  some  at  present  imperfectly 
understood  state  or  modification  of  cerebral 
activity  {see  Mesmerism).  This  state  is  now 
generally  spoken  of  as  the  '  hypnotic  condi- 
tion,' '  hypnotic  sleep,'  or  '  hypnotism  ' ;  or 
more  rarely  as  '  induced  somnambulism.' 
On  the  other  hand,  when  such  a  state  is 
induced,  as  a  therapeutic  means  or  agency, 
it  has  been  spoken  of  as  '  Braidism '  {see 
Beaidism).  The  latter  appellation  has  been 
given  in  honour  of  the  Manchester  surgeon, 
James  Braid,  who  first  showed  in  an  un- 
mistakable manner  that  all  the  real  phe- 
nomena displayed  by  mesmerised  persons 
were  not  due  to  any  new  force  or  principle, 
akin  to  magnetism,  which  had  been  made  to 
operate  in  or  upon  them,  but  were  attri- 
butable to  the  fact  that  certain  altered 
functional  states  of  the  brain  had  been  self- 
induced  by  the  individual  imder  the  influ- 
ence of  one  or  other  of  the  exciting  conditions 
already  mentioned.  In  these  altered  brain- 
states  the  functional  activity  of  certain  parts  of 
the  cerebrum  is  annulled,  whilst  that  of  others 
is  often  remarkably  exalted.  The  freedom 
with  which  such  altered  brain-states  may  be 
induced  varies  greatly  in  difl"erent  persons ; 
and  the  states  themselves  also  vary  much 
in  their  degree  of  intensity  in  different  indi- 
viduals, or  in  the  same  individual  at  different 
times.  This  latter  side  of  the  question  has 
been  greatly  elucidated  by  Charcot  and 
others  during  recent  years.  Charcot,  in  fact, 
regards  what  is  known  as  the  '  hypnotic 
state '  as  variously  composed  (on  different 
occasions)  by  phenomena  pertaining  to  one  or 
more  of  the  three  simpler  conditions,  known 
as  (1) '  induced  somnambuHsm,'  (2)  catalepsy, 
and  (3)  lethargy.  Nothing  is  more  remark- 
able in  connexion  with  this  subject  than  the 
rapidity  with  which  persons  may  be  made  to 
pass  from  one  to  the  other  of  these  stages, 
and  the  simplicity  of  the  means  by  which 
such  changes  of  state  may  be  effected.  Impor- 
tant side-lights  have,  moreover,  been  thrown 
upon  the  relations  and  genetic  conditions  of 
such  causally  obscure  neuroses  as  somnam- 
bulism and  catalepsy.    See  Mesmerism. 

H.  Charlton  Bastxan. 


MALAEIA 

MALACOSIS  {fxaXaKOi,  soft).— A  term 
for  the  morbid  softening  of  structures.  See 
Softening. 

MALACOSTEON  {naXaKos,  soft;  and 
6aT€op,  a  bone) — A  peculiar  disease  of  bone, 
characterised  by  softening.    See  Mollities 

OSSIUM. 

MALAGA,  in  South  of  Spain.— Dry, 
mild,  bracing,  equable  climate.  Mean  tem- 
perature in  winter,  55°  F.  Winds:  N.W. 
{Terral),  dry  and  dusty;  E.  {Levante), 
cold  and  damp.  Drawbacks:  bad  drainage 
and  cookery.  See  Climate,  Treatment  of 
Disease  by. 

MALAISE  (Fr.)—SYN0N.:  Indisposition; 
Ger.  Missbefinden. — In  cases  of  simple  diges- 
tive derangement,,in  ague,  and  in  the  stage  of 
invasion  of  many  acute  diseases,  the  patient 
very  commonly  first  becomes  aware  that  his 
health  is  disturbed  by  a  feeling  of  general 
illness,  which  is  known  as  malaise. 

Description. — Under  the  circumstances 
just  mentioned,  the  ordinarily  unconscious 
feeling  of  being  well,  or  hien-etre,  which 
accompanies  perfect  health,  is  replaced  by 
a  painful  and  depressing  feeling,  which  the 
patient  probably  cannot  describe  otherwise 
than  as  a  sense  of  being  weak,  languid,  list- 
less, and  disinchned  to  bodily  or  mental 
exertion.  Malaise  is  commonly  associated 
with  bodily  debihty,  chilliness,  or  actual 
rigors,  moderate  pyrexia,  general  pains  or 
aches,  giddiness,  headache,  and  anorexia. 
In  the  course  of  the  more  serious  diseases 
in  which  it  occurs,  malaise  either  passes  off 
or  soon  gives  place  to  more  urgent  symp- 
toms— such  as  depression,  apathy,  delirium, 
or  stupor ;  but  in  other  instances  it  persists, 
and  constitutes  the  chief  subjective  phe- 
nomenon of  the  disease,  as  in  some  cases  of 
typhoid  fever. 

Treatment. — The  treatment  of  malaise 
will  depend  upon  the  nature  of  the  cause 
of  the  feelings  just  described,  and  should  be 
directed  to  its  removal  or  remedy. 

J.  Mitchell  Bruce. 

MALARIA  (Ital.)— Synon.  :  Marsh  Mi- 
asm ;  Fr.  Mauvais  Air ;  Intoxication  des 
Marais ;  Intoxication  Tellurique ;  Ger.  Ma- 
laria. 

Definition. — An  earth-born  poison,  gene- 
rated in  soils  the  energies  of  which  are  not 
expended  in  the  growth  and  sustenance  of 
healthy  cultivated  vegetation.  By  almost 
universal  consent  this  poison  is  the  cause  of 
all  the  types  of  intermittent  and  remittent 
fevers,  commonly  called  malarial,  and  of 
the  degeneration  of  the  blood  and  tissues 
resulting  from  long  residence  in  places  where 
this  poison  is  generated. 

The  Italian  word  inalaria  is  now  employed 
to  convey  the  meaning  expressed  in  the  above 
definition.    It  is  certainly  preferable  to  the 
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term  marsh  miasm,  which  implies  that 
marshes  are  the  sole  som-ce  of  the  poison. 
M.  Leon  Colin,  Professor  of  Military  Medi- 
cine in  the  Val-de-Grace,  who  has  written  an 
instructive  work  on  malarial  fevers,  does  not 
use  the  term '  malaria '  to  distinguish  the  agent 
that  causes  them ;  he  prefers  the  term '  telluric 
poison,'  intoxication  tellurique,  proceeding 
from  the  energy  of  the  soil,  when  that  energy 
is  not  absorbed  by  its  natural  consumers, 
crops  or  plants — ^in  a  word,  healthy  culti- 
vated vegetation. 

Essential  Nature. — What  is  this  fever- 
generating  agent  to  which  the  term  '  malaria ' 
has  so  long  been  applied  ?  The  writer,  in  the 
first  issue  of  this  Dictionary,  while  unable 
to  assent  to  the  so-called  Bacillus  malarice 
of  Tommasi-Crudeli  and  Klebs,  as  the  cause 
of  malarial  fevers,  did  not  withhold  what  they 
had  written  on  the  subject.  This  supposed 
bacillus  is  now  on  all  hands  allowed  to  be 
non-existent,  and  will  never  more  be  heard 
of.  The  theory  now  in  fashion  is  based  on 
the  observations  of  Marchiafava  and  Celli, 
on  the  blood  of  malarial  patients  in  the  Santo 
Spirito  Hospital  in  Eome;  of  Laveran,  in 
Algiers;  Osier,  of  the  Johns  Hopkins  Hos- 
pital, Baltimore ;  and  Dr.  Vandyke  Carter, 
principal  of  Grant  College,  Bombay.  They 
describe  a  parasite,  possessing  amoeboid  move- 
ments, which  is  foimd  in  the  red  corpuscles, 
and  have  named  it '  Plasmodium  malariae,'  or, 
according  to  Laveran,  Microbe  dupaludisme; 
they  believe  that  it  only  occurs  in  cases  of 
malarial  fever,  and  consider  the  parasite  to 
be  one  of  the  Mycetozoa.  It  is  readily  stained 
with  methylene  blue.  Marchiafava  and  Celli 
maintain  that  it  appears  at  the  onset  of  the 
fever,  becomes  more  numerous  as  the  fever 
increases,  and  disappears  with  the  fever.  See 
Micro-organisms  . 

The  occurrence  of  anaemia  in  the  course  of 
malarial  fevers  is  an  old  and  familiar  fact ; 
and  the  rapidity  with  which  this  sometimes 
occurs  is  remarkable  {see  Intermittent 
Fever).  The  authors  of  the  theory  under 
notice  explain  the  phenomenon  by  the  action 
of  the  microbe  on  the  red  corpuscles,  on  which 
it  preys,  leaving  nothing  in  their  place  but 
the  dark  pigment  so  commonly  seen  in  the 
organs  of  malarial  subjects.  Dr.  Vandyke 
Carter  announces  a  discovery  which,  if  con- 
firmed by  other  observers,  is  of  great  inte- 
rest. He  further  describes  leucocytes  in  the 
blood  in  ague,  the  raison  d'etre  of  which  is 
to  prey  upon  the  microbe  paluddsme. 
The  question  is,  assuming  the  entire  accuracy 
of  the  observations  given  above  in  outline, 
does  the  existence  of  this  parasite  explain  the 
cause  of  malarial  fevers?  The  authors  of 
the  theory  maintain  that  it  does.  They  did 
the  same  in  the  case  of  the  mythical  bacillus 
malarise.  This  is,  in  the  judgment  of  the 
writer,  a  verdict  not  supported  by  the  facts. 
This  Plasmodium  malarifB  has  never  been  seen 
outside  the  body,  and  there  is  no  evidence 
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that  it  has  ever  been  artificially  cultivated. 
It  is  inconceivable  that  such  an  organism  can 
exist  and  propagate  in  the  great  variety  of 
soils  and  climatic  conditions  where  malarial 
fevers  are  found. 

Genetic  Relations. — When  we  consider 
that  in  many  regions  of  the  globe  two-thirds 
of  the  mortality  is  caused  by  the  fevers,  and 
their  sequels,  to  which  this  poison  gives  rise, 
we  can  understand  why  aU  that  relates  to 
malaria  is  important  to  the  statesman,  the 
soldier,  the  sanitarian,  and  the  physician. 
'  Fevers,'  says  Dr.  Cornish,  the  Sanitary 
Commissioner  of  Madras,  '  one  year  vsdth 
another  destroy  twice  as  many  people  in 
India  as  small-pox,  cholera,  and  all  other 
epidemic  causes  put  together.'  The  late  Dr. 
Parkes  has  weU  said  '  that  when  a  climate  is 
called  "unhealthy,"  it  is  simply  meant  that  it 
is  malarious.'  This  remark  is  especially  true 
of  tropical  climates.  Malaria  has  generally 
been  said  to  be  the  product  of  heat,  moisture, 
and  vegetable  decomposition.  The  terms 
marsh  miasm  and  paludal  fevers,  long 
employed  to  distinguish  the  poison  and  the 
fevers  to  which  it  gives  rise,  mark  the  almost 
universal  belief  that  the  air  of  marshes  alone 
is  endowed  with  the  power  of  generating 
them.  That  low,  moist,  and  warm  localities 
are  generally  noted  as  malarious  is  indis- 
putable. Marshes  are  not,  as  a  rule,  danger- 
ous when  abundantly  covered  with  water  ;  it 
is  when  the  water  level  is  lowered,  and  the 
saturated  soil  is  exposed  to  the  drying  in- 
fluence of  a  high  temperature  and  the  direct 
rays  of  the  sim,  that  this  poison  is  evolved  in 
abundance.  The  production  of  malaria  on 
a  great  scale  in  this  way  was  seen  in  the 
district  of  Biurdwan,  in  Bengal.  The  soil  is 
alluvial,  but  dry  ;  and,  until  within  the  last 
few  years,  Burdwan  was  more  salubrious 
than  the  central  or  eastern  districts  of  the 
Lower  Gangetic  delta.  The  drainage  of  the 
district  became  obstructed  by  the  silting  up 
of  its  natural  and  artificial  outlets,  and  the 
result  was  a  waterlogged  condition  of  the 
soil,  the  development  of  malaria,  and  an 
alarming  increase  in  the  death-rate. 

Malaria  is,  however,  generated  under  con- 
ditions apparently  widely  different  from  the 
above.  When  the  British  army  imder  Wel- 
lington was  operating  in  Estremadura,  the 
country  was  so  arid  and  dry  for  want  of  rain 
that  the  rivers  and  small  streams  were  re- 
duced to  mere  lines  of  widely  detached  pools ; 
yet  it  was  assailed  by  a  remittent  fever  of  such 
destructive  malignity  '  that,'  says  Ferguson, 
who  records  the  fact,  '  the  enemy  and  aU 
Europe  believed  that  the  British  host  was 
extirpated.'  A  fever  of  like  malignity 
scourged  the  same  army  in  the  bare  open 
country  by  which  Ciiadad  Rodrigo  is  ap- 
proached from  the  side  of  Portugal,  at  a 
time  when,  says  the  same  author,  '  the  vege- 
tation was  so  burned  up  that  the  whole 
I  country  resembled  a  brick-ground.'  It  must, 
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however,  be  kept  in  miud  that  both  districts 
are  in  the  rainy  season  flooded  with  water, 
at  which  time  they  are  healthy,  until  the 
drying  process  begins  under  the  action  of  a 
powerful  sun. 

Malaria  is  notoriously  rife  in  soils,  the 
upper  strata  of  which  are  rich  in  organic 
matter,  and  are  from  any  cause  left  to  nature 
uncultivated,  and  to  the  influence  of  the 
sun.  The  Soman  Campagna  is  a  well-knovm 
example  of  this  kind.  M.  Leon  Colin  has 
explored  this  tract  of  country  in  search  of 
the  commonly  recognised  soiu-ces  of  malaria, 
and  reports  it  everywhere  dry  and  free  from 
stagnant  water.  But  the  cultivating  hand  of 
man  has  long  been  withdrawn  from  this 
once  fertile  region,  and  the  energies  of  its 
rich  soil,  instead  of  being  directed  to  food- 
producing  ends,  are  wholly  given  up  to  the 
development  of  malaria,  for  which  it  is 
notorious. 

It  is  well  known  that  so-caUed  malarial 
fevers  prevail  in  some  of  the  most  sterile 
regions  of  the  earth.  Here,  it  is  often  said, 
'there  is  no  organic  matter,  no  vegetative 
energy  running  waste,  on  which  to  fall  back 
for  an  explanation.'  Yet  many  of  those  desert 
places,  to  all  appearance  under  the  curse  of 
perpetual  barrenness,  do  contain  organic 
matter,  and  are  in  reality  so  full  of  vegeta- 
tive energy,  that  water  only  is  wanted  to  fit 
them  for  the  productive  labour  of  the  husband- 
man. There  are  millions  of  acres  in  India, 
now  supplying  abundant  harvests,  which,  if 
water  was  withdrawn,  and  the  cultivating 
hand  of  man  withheld,  would  quicldy  relapse 
into  deserts  fruitful  only  in  malaria. 

We  need  not  go  to  tropical  countries  in 
search  of  examples  of  this  kind:  our  own 
country  can  furnish  them  in  abundance.  So 
late  as  the  reign  of  the  sister  of  Elizabeth 
'  to  whose  name  a  horrible  epithet  adheres,' 
large  tracts  of  country  from  political  causes 
fell  out  of  cereal  ciiltivation,  and  forthwith 
malarial  fevers  became  epidemic,  attended 
with  a  heavy  mortality. 

The  disturbance  of  soil  that  has  long  been 
fallow  is  often  followed,  both  in  hot  and 
temperate  climates,  by  the  evolution  of 
malaria.  A  familiar  example  was  the  pre- 
valence of  intermittent  fever  ua  Paris  during 
the  construction  of  the  Canal  St.  Martin; 
also  during  the  excavations  for  the  fortifica- 
tions of  the  same  city,  in  the  reign  of  Louis 
PhUippe  ;  and  on  a  larger  scale  m  different 
parts  of  Prance  when  the  railways  were  m 
process  of  construction. 

Malaria  is  freely  generated  at  the  bases  ot 
movmtain  ranges  in  tropical  climates.  The 
strip  of  land  extending  along  the  base  of  the 
Himalaya,  called  the  tercd,  is  a  notable 
example  of  this  kind.  The  soil  of  this  region 
is  immensely  rich,  Avell  suppUed  with  water, 
and  covered  with  dense  forests,  which  with 
the  vast  mountain  range  makes  free  perfla- 
tion of  air  impossible.   At  particular  seasons 


of  the  year  it  is  almost  certain  death  to  enter 
this  region. 

Some  rocks  in  a  state  of  disintegration, 
when  freely  exposed  to  the  drying  action  of 
the  sun  and  air,  are  in  tropical  coimtries 
often  highly  malarious,  and  give  rise  to 
severe  forms  of  fever.  The  example  most 
famihar  to  the  writer  firom  personal  know- 
ledge is  the  island  of  Hong  Kong.  The  soil, 
according  to  the  late  Dr.  Parkes,  contains 
only  about  2  per  cent,  of  organic  matter ; 
but  Uke  all  granitic  rocks  it  is  highly  ab- 
sorbent of  water;  and  FriedeU,  quoted  by 
the  same  authority,  affirms  that  it  is  per- 
meated by  fungi.  The  writer  was  encamped 
on  this  island  before  it  was  ceded  to  the 
British  Government.  At  this  time  the  soil 
was  but  Uttle  disturbed,  and  the  troops  did 
not  suffer.  But  when  excavations  were  made 
at  a  subsequent  time,  for  the  construction  of 
the  city  of  Victoria,  on  the  side  of  the  island 
facing  the  harbour,  a  fatal  form  of  remittent 
fever  appeared,  which  caused  great  mortality 
among  both  the  civil  and  the  military  popu- 
lations. 

Parkes  {Practical  Hygiene)  thus  sums  up 
his  account  of  the  soils  with  the  largest 
organic  emanations :  '1.  Alluvial  soils,  old 
estuaries,  deltas.  Peaty  soils  are  much  less 
malarious.  Marshes  overflowed  regularly  by 
the  sea  are  often  healthy,  while  the  occa- 
sional admixture  of  salt  water  increases  the 
emanations.  2.  Sands,  if  there  is  an  im- 
permeable clay  or  marly  subsoil.  Old  water- 
courses. 3.  The  lower  parts  of  the  chalk, 
where  there  is  a  subsoil  of  gault  or  clay. 
4.  Weathered  granitic  or  trap  rocks,  if  vege- 
table matter  has  become  intermixed;  such 
soils  absorb  both  heat  and  water.  5.  Rich 
vegetable  soils  at  the  foot  of  hUls.' 

When  malarial  fevers  appear  in  ships  re- 
turning from  unhealthy  cUmates,  the  explana- 
tion is  to  be  looked  for  under  one  or  other  of 
the  following  causes  :  (a)  the  sufferers  ma>y 
have  had  their  systems  charged  with  malaria 
before  embarkation,  as  is  constantly  seen  in 
the  case  of  invalids  returning  from  India ; 
(6)  they  may  have  used  water  on  board 
drawn  from  a  malarious  locality;  (c)  the 
source  of  the  malaria  may  be  in  the  ship, 
from  decayed  vegetable  matter  mingling  with 
the  bilge-water,  in  ships  imder  a  bad  sanitary 
regime  ;^  or  (d)  it  may  be  derived  from  mala- 
rious mud,  as  in  the  case  of  H.M.  ship 
'  Powerful,'  returning  from  India,  when  a 
severe  outbreak  of  fever  was  traced  to  this 
cause.  There  is,  however,  reason  to  believe 
that  when  fever  has  been  observed  to  follow 
the  consumption  of  imwholesome  water  at 

1  The  writer  is  indebted  to  the  late  Dr.  Mansfield, 
K  N.,  for  an  instructive  example  of  a  fatal  form  of 
yellow  malarial  fever  on  board  H.M.  ship  '  Egmont,' 
Ion"  used  as  a  storeship  at  Rio.  The  ship  was 
found  to  be  in  a  state  of  decay  :  the  tmibers  were 
permeated  by  fungi  of  a  white  or  cream  colour, 
giving  ofi  a  sickening  and  offensive  odour. 
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eea,  it  has  sometimes  been  not  malarial  biit 
«nteric,  from  the  unsuspected  presence  m  it 
of  the  specific  germs  of  that  disease. 

Instances  are  also  recorded,  m  which  sjonp- 
toms  having  a  periodic  character,  and  yield- 
to  the  treatment  which  is  effective  in 
malarial  diseases,  have  resulted  from  exposure 
to  decaying  vegetable  matter,  a  connexion  ot 
which  with  a  special  marsh  poison  could  not 
well  be  traced. 

Attributes.— Malaria,  however  generated, 
possesses  certain  properties  well  known  to 
those  who  live  in  malarial  locaUties.  Tem- 
perature exercises  great  influence  over  its 
development  and  activity ;  many  places  can 
be  visited  with  impunity  in  winter  which  are 
dangerous  in  summer  and  autumn.  Wenzel 
made  observations  on  the  effect  of  tempera- 
ture in  the  development  of  malaria  during 
the  construction  of  the  fortified  port  of  J ahde ; 
he  observed  that  the  increase  of  attacks  of 
malarial  fever  was  coincident  with  a  rise  in 
the  temperature.  In  the  charts  constructed 
by  him  to  illustrate  the  point,  a  constant 
precedence  of  the  temperature  curve  by 
twenty  or  twenty-five  days  of  the  sickness 
curve  of  attacks  is  to  be  seen ;  so  that  in  a 
temperate  climate  like  that  of  Jahde,  three 
weeks  of  increased  temperature  appeared  to 
be  necessary  for  the  genesis  of  the  malarial 
poison,  and  the  outbreak  of  sickness.  When 
in  any  year  the  medium  summer  tempera- 
ture did  not  reach  12°  E.  (59°  F.)  the  sickness 
remained  at  its  minimum. 

Malaria  drifts  along  plains  to  a  considerable 
distance  from  its  source,  when  aided  by  winds 
sufficiently  strong  to  propel,  but  not  to  dispel 
it.  Under  the  influence  of  currents  of  heated 
air  it  can  ascend,  in  dangerous  concentration, 
far  above  its  source,  and  buildings  elevated 
some  hundreds  of  feet  above  a  malarious 
plain  are  often  more  imder  its  influence  than 
those  on  the  plain  itself.    "V^Tien  favoured 
by  ravines  and  currents  of  heated  air,  it  can 
scale  mountains  to  a  height  which  appears 
to  differ  in  different  climates,  varying  from 
four  or  five  himdred  to  two  or  three  thousand 
feet.    It  is  unsafe  to  place  human  habitations 
on  the  edge  of  such  ravines  on  mountain 
tracts  generally  considered   above    '  fever 
range.'    A  belt  of  forest  interposed  between 
any  malarial  place  and  human  habitations 
affords  considerable  protection,  and  a  sheet 
of  water  similarly  placed  exercises  an  absorb- 
ing power — facts  long  familiar  to  sanitarians. 
Soils  protected  from  the  sun's  rays  by  forest 
trees  are  generally  healthy;  but  when  ex- 
posed to  the  sun  after  the  forests  have  been 
cleared  away,  malaria  is  evolved  until  the 
land  is  brought  under  cultivation.' 

'  A  popular  belief  has  arisen  that  the  blue-gttm 
tree  of  Australia,  Eucalyptus  globulus,  is  particu- 
larly efficacious  in  this  way.  This  tree  is  now 
popularly  known  as  the  '  fever  tree,'  and  is  being 
extensively  planted  for  protective  purposes  in  the 
malarious  parts  of  Italy.    Its  supposed  virtues  are 


Pathological  Relations. — The  i)hysician 
can  demonstrate  the  existence  of-  malaria  by 
the  best  of  all  tests,  namely,  its  pathological 
action.    This  action  has  been  recognised  for 
ages  in  the  property  it  possesses  of  producing 
a  class  of  fevers  distinct  fi-om  all  others  in 
their  symptoms  and  sequels,  to  which  the 
narde  of  malarial  or  paroxysmal  has  been 
given  ;  the  latter  term  from  the  almost  clock- 
like regularity  of  the  periods  of  apyrexia 
and  recurrence.    This  subject  is  fully  dis- 
cussed in  a  separate  article  {see  Intermit- 
tent Fever).    Pathologists  have  also  recog- 
nised its  power  of  impressing  on  other  dis- 
orders, in  a  lesser  degree,  the  sa,me  stamp  of 
periodicity,  and  its  more  insidious  but  not 
less  dangerous  endowment  of  inducing  that 
'  slow  blight  of  the  constitutional  powers  '  to 
which  the  term  malarial  cachexia  is  now 
appUed.    The  most  striking  features  of  this 
condition  are  easily  recognised.   The  sufferers 
appear  much  older  than  they  are ;  the  skin 
assumes  a  brownish  yellow  tint,  of  various 
shades,  according  to  the  natural  complexion 
of  the  person,  and  the  length  of  residence  in 
an  unhealthy  climate.  They  become  anaemic, 
with  an  immense  increase  in  the  white  cor- 
puscles of  the  blood.    The  rapidity  with 
which  this  anaemia  is  developed  is  surprising. 
Professor  Kelsch  has  shown  by  carefully 
conducted  observations  made  by  Malassez's 
method,  that  in  twenty-four  hours  a  man 
affected  with  intermittent  fever  lost  more 
than  a  million  of  globules  per  cubic  miUi- 
metre.    This  condition  of  the  blood  often 
gives  rise  to  murmm^s,  not  confined  to  the 
cardiac  region,  but  heard  also  in  the  large 
vessels,  misleading  unwary  observers  into  a 
false  diagnosis  of  organic  disease.  Persons 
whose  blood  is  thus  affected  are  prone  to 
attacks  of  a  fatal  form  of  pneumonia,  if  ex- 
posed to  cold  when  not  protected  by  suffi- 
ciently warm  clothing.    Their  digestive  and 
heat-generating  powers  are  impaired,  and 
they  are   liable   to   diarrhoea  from  slight 
causes,  often  of  an  intractable  kind.  The 
liver  is  generally  enlarged;  but  the  most 
characteristic  lesion  is  enlargement  of  the 
spleen,  which  often  attains  such  a  size  as  to 
occupy  a  large  part  of  the  abdominal  cavity. 
There  is  in  the  pathological  museum  at 
Netley  a  preparation  of  the  section  of  a 
spleen  taken  from  the  body  of  a  smaU 
drummer-boy,  who  had  been  imder  the  care 
of  the  writer.    This  lad  had  spent  some 

said  to  be  due  to  the  camphoraceous  constitution 
of  the  leaves  of  this  noble,  gigantic,  and  rapidly 
growing  tree.  It  is  a  notable  fact  that  the  exten- 
sive pasture  lands  of  Australia  are  very  free  from 
malaria,  and  the  fact  is  there  attributed  to  the 
existence  of  vast  forests  of  the  blue-gum  tree. 

All  the  species  of  eucalyptus  grow  with  amazing 
rapidity;  wherever  they  are  plajited  they  are  great 
consumers  of  moisture,  and  thus  exercise  a  di7ing 
influence  on  the  subsoil,  which  must  have  a  con- 
siderable effect  on  the  climate  whore  they  exist  in 
large  numbers. 
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years  of  his  brief  life  in  the  Peshawur 
valley.  The  weight  of  the  spleen  was 
10  lb.  15  oz.,  that  of  the  liver  9  lb.  10  oz. 
The  condition  was  alike  in  both  organs,  an 
immense  development  of  connective  tissue 
having  taken  place.  These  two  organs  made 
up  one  quarter  of  the  total  body-weight  of 
the  boy.  Both  spleen  and  liver,  and  some- 
times even  the  brain  and  spinal  cord,  are 
deeply  pigmented.  The  urine  is  sometimes 
albuminous,  with  oedema  of  the  lower  ex- 
tremities—symptoms suggestive  of  Bright's 
disease,  leading  to  a  grave  jDrognosis,  often 
ill-founded,  as  the  above  symptoms  usually 
disappear  under  good  climatic  and  thera- 
peutic means. 

Neuralgic  affections,  varied  and  numerous, 
are  common  sequels  of  malarial  poisoning ; 
'  brow  ache  '  is  a  familiar  example.  To  the 
above  may  be  added  palpitation  of  the  heart, 
rheumatic  pains  in  limbs  and  joints,  and 
amenorrhcea  ;  and  if,  as  often  happens,  scurvy 
be  engrafted  on  the  malarial  cachexia,  such 
of  the  above  affections  as  may  be  present 
are  at  once  seriously  aggravated. 

Tropical  dysentery  prevails  in  its  worst 
forms  in  malarial  locahties ;  the  same  is  true 
of  suppurative  inflammation  of  the  liver.  It 
seems  probable  that  when  malaria  acts  as  a 
predisposing  cause  of  dysentery,  it  is  taken 
into  the  system  through  the  medium  of 
water.  It  is  a  significant  fact,  elsewhere  in- 
sisted on  by  the  writer,  that  exactly  in  pro- 
portion as  we  have  banished  malaria  from 
the  soil  of  the  British  Islands,  so  has  dysen- 
tery disappeared  as  an  endemic  disease. 

The  late  Dr.  Cutcliff,  of  the  Bengal  army, 
noticed  that  in  some  very  malarious  districts 
in  the  Bengal  Presidency,  large  numbers  of 
males  were  impotent,  the  women  proving 
fruitful  with  males  from  other  non-malarious 
regions.  In  such  localities,  also,  the  chUdren 
of  those  affected  are  often  born,  not  only  with 
the  external  signs  of  the  malarial  cachexia, 
but  also  with  the  visceral  changes  and  pig- 
mented organs  described  above. 

Smce  we  cannot  yet  aflBrm  that  the  essential 
nature  of  the  malarial  poison  has  been  dis- 
covered, we  may  notice  two  other  theories 
that  have  been  advanced.  It  need  only  be 
said  of  the  few  who  maintain  that  the  grave 
pathological  changes  attributed  to  malaria 
are  all  explicable  either  on  the  hypothesis  of 
•  chill,'  according  to  Dr.  Oldham,  or  '  certain 
electrical  conditions,'  according  to  Dr.  Mimro, 
that  they  have  a  difficult  thesis  to  support. 
If  '  chiU  '  win  account  for  the  loss  of  10,000 
men  at  Walcheren,  for  the  frightful  disaster 
of  a  like  kind  at  Carthagena,  for  the  terrible 
visitation  of  paroxysmal  fevers  in  the  Maui-i- 
tius,  and  coimtless  examples  of  the  same  kind, 
and  for  the  yearly  loss  of  life  in  India  from 
fevers — the  country  in  which  Dr.  Oldham 
serves — why,  seeing  that  mankind  are  exposed 
to  'chiU'  everywhere,  are  not  such  fevers 
with  their  sequels  universal  in  their  preva- 


lence, instead  of  being  confined  to  places 
under  one  or  other  of  the  conditions  described 
in  this  article  ?  Why,  above  all,  in  a  country 
like  Great  Britain,  where  vast  multitudes  of 
the  population  are  hourly  exposed  to  every 
variety  of  atmospheric  change,  have  paroxys- 
mal fevers,  once  endemic  here,  disappeared, 
save  in  such  exceptional  places  as  are  still 
under  one  or  other  of  the  conditions  here  in- 
dicated ?  No  satisfactory  answer  has  been 
given  to  this  question.  As  for  the  '  electrical 
conditions  '  of  the  other  hypothesis,  when  its 
author  can  explain  what  these  conditions 
are,  and  why  they  no  longer  exist  in  the 
British  Islands,  or  do  not  .produce  their 
usual  effects,  we  shall  be  prepared  to  discuss 
their  value  from  a  pathological  point  of  view. 

W.  C.  Maclean. 

MALARIAL. — Pertaining  to  or  con- 
nected with  malaria ;  for  example,  malarial 
fever,  malarial  region,  malarial  poison. 
See  Malaria. 

MALFORMATIONS  {male,  amiss ; 
and.  formo,  I  fashion). — Synon.  :  Fr.  Mal- 
formations ;  Ger.  Missbildmigen. 

Definition. — Deviations  from  the  normal 
standard,  in  the  size,  form,  number,  or 
situation  of  any  part  or  organ  of  the  body. 

Varieties  and  Etiology. — The  malforma- 
tions of  the  human  body  may  be  conveniently 
considered  under  two  distinct  heads,  namelj- 
— (A)  Acquired  malformations,  more  com- 
'  monly  csXi&d,  deformities;  &nd(B)  Congenital 
I  malformations. 

I  (A)  Acquired  Deformities. — Acquired  de- 
!  formities  may  be  the  result  of  disease,  affect- 
ing, for  instance,  the  spine,  which  may 
become  curved,  or  the  joints,  or  the  tendons. 
Similarly,  the  bones  may  be  the  seat  of 
deformity,  as  fr'om  rickets,  moUities  ossium, 
or  osteitis.  Certain  injuries  and  accidents, 
such  as  burns,  scalds,  fr-actures,  and  disloca- 
tions, lead  also  to  a  great  number  and  variety 
of  deformities.  Various  habits,  customs,  and 
occupations,  by  giving  rise  to  pressure  on 
certain  parts  of  the  body,  by  altering  the 
amount  of  blood  circulating  through  them, 
or  by  interfering  with  their  due  innervation, 
bring  about  changes  in  the  relative  size  and 
shape  of  the  bony  or  soft  textures,  and  so 
lead  to  malformations.  It  is  thus  that  the 
brow  is  flattened  by  certain  tribes  of  American 
Indians ;  the  waist  deformed,  and  the  corre- 
sponding viscera  compressed  and  dislocated, 
;  by  means  of  the  tight-lacing  practised  by 
more  civilised  peoples ;  and  the  feet  distorted 
by  many  nations,  especially  the  Chinese.  Not 
only  is  such  a  striking  example  as  the  com- 
mon depression  of  the  lower  part  of  the 
sternum  in  shoemakers  a  deformity,  but  the 
huge  development  of  certain  groups  of  mus- 
cles at  the  expense  of  others  induced  by  some 
occupations  must  be  looked  upon  in  the  same 
light,  for  these,  too,  are  deviations  from  the 
normal  outline  of  the  human  figure.  Besides 
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these  cases,  which  may  be  termed  primary 
deformities,  many  others  of  a  secondary 
kind— that  is,  dependent  on  some  antece- 
dent change  or  lesion— are  frequently  seen. 
These  may  occur  in  organs  correlated  m 
growth,  as  the  absence  of  hair  on  the  face 
and  pubes,  and  the  increase  of  subcutaneous 
fat,  if  from  any  cause  the  testicles  waste,  or 
if  they  are  removed  before  puberty.  Absence 
of,  or  disease  in,  any  part  which  causes  the 
disuse  of  other  parts,  also  induces  a  secondary 
deformity,  as  the  atrophy  and  degeneration 
of  a  group  of  muscles,  or  of  a  limb,  when 
the  nervous  supply  is  in  any  way  interrupted 
either  at  the  centre  or  the  periphery.  The 
brief  reference  which  has  been  made  to  these 
acquired  malformations  will  suffice,  and  this 
article  will  be  devoted  to  a  consideration  of 
the  large  class  of  congenital  deformities,  and 
of  these  to  such  only  as  are  of  a  general 
character.  Special  malformations  of  organs 
will  be  noticed  with  the  diseases  of  those 
organs,  such  as  the  brain,  heart,  and  liver. 
Deformities  of  the  chest,  which  are  a  subject 
of  the  greatest  interest  to  the  practitioner, 
are  also  separately  discussed.  See  Chest, 
Deformities  of. 

(B)  Congenital  Malfoemations.  —  Since 
the  appearance  of  the  classic  work  of  Isid. 
Geoffrey  St.  Hilaire,  congenital  malforma- 
tions have  been  grouped  and  classified,  and 
their  causes  determined  with  such  approxi- 
mate accuracy,  that,  in  place  of  the  super- 
stitious behefs  and  incredible  absurdities 
which  formerly  prevailed,  a  distinct  branch 
of  pathological  anatomy  has  been  established 
— namely,  that  of  Teratology.    Instead  of 
considering  a  monstrosity  as  a  presage  of 
some  misfortune,  a  proof  of  divine  vengeance, 
an  effect  of  witchcraft,  the  result  of  inter- 
course with  the  lower  animals,  with  demons, 
or  even  with  women  during  menstruation  or 
pregnancy,  we  now  trace  it  either  to  a  mal- 
formation of  the  original  germ,  or  to  some 
cause  interfering  with  its  development,  and 
inducing  either  an  excess  or  a  deficiency  of 
parts  or  organs.    Startiag  from  the  normal 
standard,  we  find  varieties  in  development  of 
all  kinds  in  two  complete  series — namely,  an 
ascending  series,  from  a  mere  supernumerary 
digit  to  double  or  even  triple  monsters  ;  and 
a  descending  series,  from  the  mere  default  of 
a  digit  or  organ,  or  the  union  of  digits,  to 
monsters  with  scarcely  a  trace  of  human 
structure,  forming  an  almost  shapeless  mass. 
Besides  these,  we  may  have  excess  or  defect 
in  the  size  and  development  of  various  organs 
and  parts,  or  of  the  body  en  masse,  leading 
to  the  formation  of  giants  and  of  dwarfs.  In 
other  cases,  development  and  size  are  nor- 
mal, but  the  viscera  are  transposed ;  and  this, 
too,  may  be  either  general  or  partial.  De- 
fects _  of  union,  of  closure,  and  of  imdue 
division  of  parts  are  very  frequent.  From  the 
moment  of  fecundation  the  ovum  is  exposed 
to  various  influences  which  may  alter  its 


normal  development ;  and  it  depends  on 
whether  it  is  subjected  to  these  at  an  early 
or  a  late  stage,  as  to  whether  complex  or 
simple  anomalies  result. 

1.  Malformations  by  Excess. — Eefer- 
ence  will  first  be  made  to  the  formation  of 
monsters  by  excess.  Two  ova  may  be  formed 
in  one  Graafian  vesicle,  for  double-yelked 
eggs   are  well  known;   but  there  is  no 
evidence  to  show  that  these  would  form  a 
double  monster.     Indeed,  Professor  Allen 
Thomson  found,  on  incubating  a  dozen  of 
such  eggs,  that  not  one  produced  a  double 
embryo;  whilst  Wolff  observed  two  com- 
pletely separate  foetuses  developed  upon  a 
single  yelk.   The  arrival  of  two  impregnated 
ova  in  the  uterus  at  the  same  time  wiU 
probably  give  rise,  not  to  double,  monsters, 
but  to  twins,  and  their  fusion  seems  almost 
impossible.    We  are  thus  led  to  the  opinion 
that  monsters  by  excess  depend  on  an  error 
of  development  taking  place  ia  a  single 
germ  by  fission  or  by  budding;  and  this 
idea  is  the  more  readily  tenable  since  Allen 
Thomson  has  shown  that,  in  birds,  two 
primitive  grooves  may  be  formed  on  one 
yelk  and  in  one  area  gerniinativa,  for  in 
this  way  the  most  complete  cases  of  double 
monstrosity  can  be  explained.    In  confirma- 
tion of  this  theory,  the  researches  of  Lere- 
bouUet  may  be  quoted.    This  observer  has 
seen,  instead  of  the  single  budding  of  the 
blastoderma,  which  is  ordinarily  developed 
into  the  embryo  of  the  fish,  two  or  even 
three  buds  marked  off;  and  these,  during 
the  process  of  development,  would  meet  at 
some  point,  and  in  this  manner  produce  parts 
of  distinct  embryos  where  they  are  separate, 
whilst  a  corresponding  region  of  a  single 
organism  only  would  be  formed  at  the  point 
of  jrmction.    According  to  the  mode  and 
extent  of  the  junction  of  the  blastodermic 
buds,  the  monsters  would  vary  ;   and  so 
would  be  derived  all  the  different  varieties, 
from  a  duplicity  of  the  face  or  head,  or  of  the 
upper  or  lower  extremities,  to  such  extreme 
I  cases  as  the  Hungarian  sisters  and  the 
I  Siamese  twins,  who  were  joined  by  the 
xiphoid  cartilage  only,  and  the  twin  negresses 
(Millie  and  Christine),  united  by  their  lower 
lumbar  vertebrae,  sacrum,  and  coccyx.  In 
these  cases  all  the  viscera  are  not  com- 
pletely isolated  and  double,  for  in  the  Siamese 
twins  three  peritoneal  prolongations  were 
found  in  the  connecting  band,  and  there  was 
a  vascular  communication  between  their  two 
livers.    In  the  case  of  Millie  and  Christine, 
there  existed  a  single  anus  and  a  single  vulva, 
but  two  h3rmens,two  clitorides,  and  very  prob- 
ably two  vaginae  and  utei'i.    The  Hungarian 
sisters,  Helen  and  Judith,  had  but  one  vaginal 
orifice,  although  the  upper  part  of  that  organ 
was  divided  into  two,  and  the  two  intestines 
met  in  a  single  anus,  placed  between  the  four 
thighs.    The  Bohemian  sisters,  Rosalie  and 
Josepha,  more  recently  exhibited,  in  whom 
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there  is  a  junction  of  the  posterior  wall  of  the 
pelvis,  presented  apparently  a  single  urethra 
and  a  single  anus,  but  a  double  vagina.  Still 
more  curious  are  the  monstrosities  which  are 
only  united  by  their  vertex,  as  the  cephalo- 
pages,  where  the  two  foetuses  are  placed  end 
to  end ;  and  the  metopages,  where  they  are 
placed  parallel,  face  to  face,  and  sternum  to 
sternum.  In  one  of  these  cases,  two  normal 
brains,  completely  separated  by  their  mem- 
branes, were  found  on  dissection.  These 
compound  monsters  always  have  single 
chorion,  a  single  amnion,  and  a  single  pla- 
centa, though  the  umbilical  cord  may  be 
double.  They  are  always  of  the  same  sex, 
and  their  capabihty  of  living  depends  on 
their  having  an  almost  completely  double 
organisation,  or  on  one  individual  being  re- 
duced to  such  a  state  of  atrophy  as  to  be  a 
mere  appendage  to  the  other,  who  is  almost 
normal  in  other  respects.  The  condition  of 
the  brain  and  of  the  heart  are  the  most  im- 
portant factors  with  regard  to  their  viability. 
They  have  never  transmitted  their  peculi- 
arities to  their  offspring. 

2.  Parasitic  Monsters.— The  parasitic 
family  of  monsters  are  characterised  by  a  | 
more  or  less  rudimentary  individual  being  ! 
implanted  on,  and  growing  at  the  expense 
of  another  who  is  fully  formed.    This  para- 
site may  either  exist  as  a  supernumerary  head, 
or  limbs,  or  may  be  almost  complete ;  it  may 
grow  from  the  head,  maxillae,  or  lower  part 
of  the  trunk  ;  and  when  the  genitals  exist,  it 
is  found  to  be  of  the  same  sex  as  the  chief 
individual.    Some  of  these  cases  attain  to 
adult  life,  and  if  they  have  any  children, 
these  are  well-formed.   From  such  instances 
the  transition  is  easy  to  those  monsters  in 
which  the  parasite  is  either  included  imder 
the  skin,  or  even,  during  the  approximation 
of  the  visceral  laminse,  becomes  implanted 
inside  the  abdominal  cavity,  as  is  well  seen 
in  a  specimen  in  the  Hunterian  Museum  of 
the  College  of  Surgeons.    In  these  an  arm, 
a  leg,  or  a  hand  may  be  found ;  fragments 
of  bone  are  common;  and  even  nervous, 
muscular,  or  glandular  structures  may  occur. 
A  fibrous  capsule  is  formed  aroimd  these 
vestiges,  and  if  they  are  sufficiently  nourished, 
they  may  live  a  kind  of  vegetative  life ;  but 
more  frequently  they  degenerate  or  decom- 
pose by  contact  vidth  the  air,  and  so  cause 
the  death  of  their  host.      _  ^  .  ^ 

3  Malformations  by  Deficiency.— In 
the  case  of  monstrosities  by  deficiency,  we 
again  have  every  grade,  from  those  ahnost 
without  human  form,  to  the  simplest  mal- 
formation due  to  a  non-development  or 
defective  union  of  some  parts  of  the  embryo. 
The  acardiac  monsters  are  always  products 
of  a  twin  conception ;  and  the  amount  of 
their  development  depends  on  the  period  ot 
its  arrest,  and  on  the  degree  of  anastomosis 
between  their  umbilical  vessels  and  those  of 
the  normal  foetus.    Slighter  malformations 


are  caused  by  physical  or  mechanical  influ- 
ences acting  on  a  single  individual,  or  by  some 
pathological  lesion.    Panum,  Dareste,  and 
others,  by  experiments  on  this  subject,  have 
shown  that  different  degrees  of  heat  and  oxy- 
genation, and  mechanical  shocks,  always  lead 
to  some  maKormation,  but  the  same  agency 
rarely  produces  the  same  malformation.  Le- 
sions of  the  amnion  and  placenta,  and  twist- 
ing of  the  funis  around  the  foetus,  are  fertile 
causes  of  deformity.    On  dissection,  a  large 
number  of  deviations  are  found  to  be  depen- 
dent on  inflammatory  processes,  causing  mor- 
bid adhesions  and  serous  effusions.  These 
interfere  with  nutiition,  and  so  lead  to  an 
arrest  of  development.  Again,  as  in  after-life, 
so  in  the  embryo,  a  primary  lesion  may  in- 
duce a  secondary  one,  as  when  club-feet  are 
caused  by  a  defect  in  the  nervous  centres. 
In  the  production  of  malformations,  causes 
of  a  general  nature  affecting  the  parents 
must  not  be  left  out  of  consideration ;  for 
syphihs,  chronic  alcoholism,  and  hereditary 
influences  are  undoubtedly  very  potent  fac- 
tors.   The  writer  attaches  but  very  little 
importance  to  Demeaux's  suggestion — im- 
supported  as  it  is  by  any  valid  evidence — 
that  copulation  in  a  state  of  drunkenness 
may  engender  malformations ;  but  he  is 
inclined  to  give  more  credit  to  maternal 
impressions  during  pregnancy  as  an  agent 
in  some  of  these  cases.    Many  examples 
which  are  ascribed  to  such  influences  are 
undoubtedly  due  to  other  causes  ;  but  the 
numerous  well-attested  instances  in  physio- 
logical treatises,  which  prove  the  effects 
of  both  prolonged  and  sudden,  if  intense, 
emotion  on  the  process  of  secretion,  must 
make  one  pause  before  dogmatically  assert- 
ing that  the  nutrition  and  development  of 
I  the  embryo  cannot  be  interfered  with  in 
some  similar  manner. 

4.  Transpositions. — Transposition  may 
affect  the  entire  organism  in  some  of  the 
lower  classes  of  animals,  as  in  certain  fishes 
and  molluscs;  but  in  man  it  is  Hmited  to 
the  thoracic  and  abdominal  viscera.  The 
organs  normally  situated  on  the  right  side 
are  placed  on  the  left,  and  vice  versa ;  whilst 
those  which  occupy  the  median  plane  are  so 
rotated  that  the  parts  which  should  be  found 
on  one  side  of  the  mesial  Une  are  displaced 
to  the  other.  Such  transposition  varies  in 
degree  in  different  cases,  sometimes  affecting 
alTthe  viscera,  at  other  times  merely  one  or 
two  organs.  The  more  general  cases  are 
stated  by  Dareste  to  be  due  to  the  embryo 
heart  taking  a  turn  in  its  early  development  to 
the  left  instead  of  to  the  right,  which  is  its 
normal  change.  He  has  artificially  produced 
similar  deformities  by  incubating  eggs  placed 
oWiquely,  so  as  to  subject  their  extremities 
to  unequal  degrees  of  heat,  and  cause  an 
excess  of  development  on  one  side.  Bischoff, 
however,  attributes  them  to  an  alteration  in 
the  normal  position  of  the  umbilical  vesicle 
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and  aHantois,  so  that  the  former  turns  to  the 
left  and  the  latter  to  the  right,  and  suggests 
that  this  might  possibly  influence  the  site  of 
the  internal  organs. 

5.  Imperfect  Union  or  Closure.— A 
numerous  variety  of  malformations  result 
from  an  imperfect  union  of  embryonal  parts, 
originally  separate — such  as  hare-hp,  cleft 
palate,  spina  bifida,  &c. ;  or  from  imperfect 
closmres  of  foetal  passages,  such  as  the  cervical, 
thoracic,  and  abdominal  clefts,  and  in  many 
of  the  latter  cases  the  viscera  are  also  pro- 
foundly modified. 

There  is  no  imimpeachable  case  recorded 
of  true  hermaphroditism,  that  is,  where  the 
presence  of  true  sexual  glands  of  both  sexes 
has  been  satisfactorily  established. 

Treatment. — Many  maKormations,  especi- 
ally such  as  belong  to  the  class  of  acquired 
deformities,  and  others  due  to  minor  degrees 
of  imperfect  imion  or  imperfect  fission,  admit 
of  benefit  by  treatment ;  but  as  such  treat- 
ment is  of  a  purely  surgical  kind,  it  does  not 
require  to  be  discussed  in  the  present  work. 

John  Curnow. 

MALIGNANT  CHOLERA.— A  sy- 
nonym for  Asiatic  cholera.  See  Cholera, 
Asiatic  ;  and  Micro-Organisms. 

MALIGNANT  DISEASES.  —  This 
term  is  applied  to  certain  diseases  or  types 
of  a  disease  which  tend  towards  a  destructive 
or  fatal  issue.  First,  it  is  applied  to  such 
diseases  as  cancer,  which,  in  our  present  state 
of  knowledge,  inevitably  lead  to  the  destruc- 
tion of  life  ;  and,  secondly,  to  certain  varieties 
of  fevers  and  other  acute  affections,  such  as 
typhoid  fever,  scarlet  fever,  small-pox,  and 
cholera,  which  present  peculiarly  grave  and 
aggravated  symptoms,  and  frequently  end  in 
death.  See  Cancer  ;  Heart,  Inflammation  of : 
2.  Ulcerative  Endocarditis  ;  and  Small-pox. 

MALIGNANT     PUSTULE.  —  See 

Pustule,  Malignant. 

M  ALIN  GERIN  G.— Malingering,  in  the 
sense  of  an  elaborate  and  carefully  planned 
attempt  to  deceive  the  medical  man,  is  not 
very  frequently  met  with  in  private  practice ; 
and  although  the  simulation  of  various  mor- 
bid conditions  is  a  common  complication  of 
hysteria,  the  consideration  of  this  branch  of 
the  subject  will  find  its  more  natural  place 
under  the  heading  of  Feigned  Diseases. 
The  army  or  prison  smrgeon,  however,  must 
be  on  his  guard  against  imposture,  and  must 
exercise  all  his  diagnostic  skill.  For  his 
guidance  many  elaborate  works  have  been 
written,  and  much  information  collected  re- 
garding the  nefarious  way  in  which  soldiers 
have  often  outwitted  their  medical  attendants. 
In  our  own  country,  under  the  conditions  of 
voluntary  and  short  service,  the  men  seldom 
attempt  to  do  more  than  plead  the  excuse  of 
some  slight  and  temporary  ailment  to  ob- 
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tain  remission  from  guards  or  drills.  Head- 
aches, rheumatism,  colic,  diarrhoea,  and  other 
affections  of  a  more  or  less  '  subjective ' 
order,  are  naturally  difficult  of  detection ; 
but  the  surgeon  learns  gradually  by  ex- 
perience, and  seldom  fails  to  acquire  a  pretty 
shrewd  knowledge  of  the  habitual  schemer's 
somewhat  narrow  range  of  imposture;  and 
hence  it  is  that,  with  all  its  faults,  the  regi- 
mental system  of  military  practice  has  always 
worked  well,  and  enabled  a  sharp  look-out  to 
be  kept  on  the  troublesome  malingerer,  whose 
ingenuity  is  so  unprofitably  expended  on  at- 
tempts to  shirk  his  own  duties  at  the  expense 
of  his  more  industrious  comrades.  Occa- 
sionally, however,  when  the  soldier  urgently 
wishes  his  discharge,  he  is  induced  to  lay  his 
plans  with  greater  decision,  and  to  resort 
either  to  mutilation  or  to  the  imitation  of 
chronic  disease,  and  in  Continental  armies 
instances  of  this  sort  are  comparatively 
common.  To  avoid  the  grievous  burden  of 
conscription,  an  infinite  variety  of  artifices 
have  been  employed  with  greater  or  less 
success,  and  the  ample  Kterature  of  the  sub- 
ject bears  amusing  record  to  the  ingenuity 
with  which  these  inventions  have  been 
carried  out.  In  dealing,  however,  with  the 
minor  degrees  of  malingering  met  with  at 
home,  we  must  be  very  careful  not  to  be 
over-suspicious,  and  not  to  do  injustice  to  a 
real  sufferer  whose  symptoms  seem  some- 
what vague  and  incomprehensible.  Numerous 
cases  are  on  record  in  which  the  mystery 
surrounding  a  fixed  and  obstinate  ]pain  in 
the  back  has  been  cleared  up  by  the  rupture 
of  an  abdominal  aneurysm ;  and  Dr.  Spry 
records,  in  the  nineteenth  voltime  of  the 
Pathological  Society's  Transactions,  a  most 
instructive  case  in  point.  A  typically  healthy 
trooper  of  the  Second  Life  Guards  presented 
himself  at  hospital,  complaining  of  very  im- 
comfortable  sensations  in  the  oesophagus  and 
stomach,  following  the  swallowing  of  a  bone. 
Some  suspicion  of  malingering  was  enter- 
tained at  the  time ;  but  Dr.  Spry,  impressed 
by  a  certain  anxiety  of  aspect,  retained  the 
man  under  treatment,  and  three  days  later 
death  suddenly  ensued,  and  the  post-mortem 
examination  revealed  perforation  of  the  aorta, 
caused  by  a  small  spiculum  of  beef-bone. 
Facts  like  this  are  abundantly  suggestive  of 
caution,  and  of  the  happy  medium  between 
excessive  sharpness  and  undue  credulity, 
which  a  wide  and  intelligently  used  ex- 
perience can  alone  confer.  Far  better  is  it 
for  us  to  be  deceived  twenty,  times  than  for 
unjust  suspicion  to  be  directed  to  the  victim 
of  some  painful  and  depressing  disease, 
whose  only  fault  may  consist  in  his  inability 
to  supply  a  Bufiiciently  clear  and  convinciiag 
scheme  of  sufferings  which  may  be  only  too 
real.  Egbert  Farquharson. 

MALPOSITION   OF  ORGANS.— 

See  Organs,  Displacement  of. 
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MALTA.— A  warm,  rather  moist,  and 
very  variable  winter  climate.  See  Climate, 
Treatment  of  Disease  by. 

MALTA  FEVER.— Synon.  :  Mediter- 
ranean Fever;  Gastric  Eemittent,  and  Bilious 
Eemittent  Fever ;  Eock  Fever  (Gibraltar)  ; 
Neapolitan  Fever ;  &c. 

Definition. — An  endemic  disease  of  long 
duration,  characterised  by  fever,  enlarged 
spleen,  profuse  perspiration,  constipation ;  by 
almost  invariable  relapses  ;  accompanied  by 
pains  of  a  rheumatic  or  neuralgic  character, 
and  sometimes  swelHng  of  joints  or  orchitis  ; 
and  characterised  in  fatal  cases  by  enlarge- 
ment and  softening  of  the  spleen,  no  swelling 
or  ulceration  of  Peyer's  glands,  and  the  con- 
stant occurrence  in  various  organs  of  a  species 
of  micrococcus. 

Geographical  Distribution. — As  far  as 
is  known  at  present  this  fever  is  only  met 
with  on  the  shores  and  islands  of  the  Mediter- 
ranean, where  it  is  widely  distributed. 

Etiology. — Malta  fever  is  probably  due 
to  the  introduction  into  the  system  of  a 
specific  micro-organism.  This  assertion  is 
based  upon  the  following  facts  :  (1)  A  well- 
defined  species  of  micrococcus  is  found  in  the 
organs  of  every  fatal  case.  (2)  This  micro- 
coccus can  be  readily  cultivated  outside  the 
body.  (3)  Inoculation  of  a  pure  cultivation 
into  a  monkey  caused  fever  and  death  after 
twenty- one  days.  (4)  From  the  organs  of 
this  monkey  the  identical  micrococcus  was 
abimdantly  obtained.  As  to  how  this  micro- 
coccus gains  entrance  to  the  organism  nothing 
definite  is  known.  There  is  no  evidence  that 
Malta  fever  is  communicated  directly  fi-om 
individual  to  individual.  One  attack  of  Malta 
fever  probably  confers  immunity  against  a 
second.    See  Micro-organisms. 

Age  and  Sex. — This  disease  chiefly  affects 
young  persons  between  the  ages  of  ten  and 
thirty;  less  frequently  under  ten,  and  from 
thirty  to  fifty;  and  verj-  rarely  above  fifty. 
It  does  not  seem  to  occur  among  infants,  or 
if  it  does  it  is  not  recognised.  Sex  has  little 
influence,  but  the  complaint  is  more  common 
among  men  than  women. 

Station  in  life. — Malta  fever  attacks  the 
well-to-do  classes,  living  in  large  well-ven- 
tilated houses,  probably  in  as  large  a  pro- 
portion as  it  does  the  poor  in  their  more 
crowded  dwellings. 

Months  and  Seasons. — The  summer  is  the 
season  of  the  greatest  prevalence  of  the  dis- 
ease, and  most  cases  occur  in  the  month  of 
July.  A  mai-ked  diminution  takes  place  in 
autumn,  and  it  is  rare  in  the  winter  and 
spring  months. 

Incubation. — It  is  impossible  to  say  de- 
finitely how  long  the  period  of  incubation  is, 
but  the  writer  would  put  it  approximately  at 
ten  days. 

Clinical  Description. — Early  Symptoms. 
For  the  first  week  or  ten  days  sleeplessness 
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and  headache  are  complained  of,  which  maybe 
mild  or  severe  ;  the  appetite  is  absent ;  there 
is  nausea,  sometimes  vomiting,  and  a  feeling 
of  weight  and  tenderness  in  the  epigastric 
region  ;  constipation  is  the  rule,  diarrhoea  the 
exception.  The  spleen  and  liver  are  enlarged, 
and  both  may  be  tender  on  pressure.  Tym- 
panites is  uncommon,  but  may  occur,  as  also 
rnay  gurgling  in  the  ihac  fossa.  During  this 
time  almost  invariably  a  slight  cough  with 
scanty  expectoration  is  developed,  and  on 
examination  the  breathing  at  the  bases  is 
found  to  be  unsatisfactory,  harsh  and  creak- 
ing in  character,  with  now  and  then  a  moist 
crepitation.  There  is  no  eruption,  but  the 
patient  suffers  from  a  most  profuse  perspira- 
tion, and  a  more  or  less  abundant  crop  of 
sudamina  is  developed.  There  may  be  a 
little  dehrium  at  night  during  this  time,  but 
this  is  rare,  and  is  so  slight  as  scarcely  to  caU 
for  remark.  Unless  there  be  headache  or 
severe  pain  in  the  lumbar  region,  the  patient 
for  the  first  week  or  two  usually  professes 
that  he  suffers  very  little  ;  at  the  end  of  this 
period  the  headache  and  acute  symptoms 
usually  disappear,  and  the  long  and  monoto- 
nous period  of  the  fever  begins,  a  period 
which  seems  interminable  alike  to  medical 
attendant  and  patient.  The  patient's  aspect 
is  natural  but  listless ;  his  tongue  is  clean ; 
he  has  a  wish  for  solid  food,  which  must  often 
be  denied ;  and  his  bowels  require  the  stimu- 
lus of  an  aperient  or  enema  for  evacuation. 

Later  Symptoms. — The  profuse  perspira- 
tion still  continues,  and  day  after  day  the 
patient  becomes  weaker  and  loses  weight, 
until  he  has  scarcely  power  to  stagger  a  few 
yards.  During  this  period  the  temperature 
often  ranges  high.  The  patient  sleeps  mode- 
rately well,  has  no  delirium  or  restlessness, 
is  uncomplaining,  and  takes  without  any  ill 
effect  a  large  supply  of  fluid  food  and  stimu- 
lants. The  only  '  variation  '  in  his  condition 
is  afforded  by  a  rheumatic  affection  of  the 
joints  ;  one  day  the  knee  is  found  red,  swoUen, 
and  intensely  painful  on  being  touched,  a  few 
days  afterwards  a  wi-ist  or  ankle  may  be  at- 
tacked. Sometimes  almost  all  the  large  joints 
in  the  bod_y  are  affected  in  this  way,  or  there 
may  be  intercostal  neuralgia,  sciatica,  or  an 
inflamed  and  swoUen  testicle.  Thus  many 
weeks  may  pass,  but  at  last  the  temperature 
fairly  comes  down  to  the  normal,  and  the 
patient  enters  on  a  long  and  tedious  con- 
valescence. 

Temperature. — The  chief  characteristic  in 
regard  to  the  temperature  curve  in  this  fever 
is  its  irregularity.  The  type  varies  from  the 
continued  to  the  intermittent :  one  case  is 
almost  continuous  throughout,  another  al- 
most intermittent ;  some  cases  begin  with  a 
markedly  intermittent  type,  and  pass  into  the 
continued,  whilst  others  begin  as  continued 
and  pass  into  the  intermittent.  Some  severe 
cases  show  a  long  irregular  elevation  of  tem- 
perature, only  reaching  normal  limits  about 
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the  ninetieth  day.  The  temperature  curve, 
as  a  rule,  runs  high,  reaching  104°,  105°,  and 
even  106°  F. 

Duration.  —  Patients  with  Malta  fever 
show  an  average  stay  in  hospital  of  nearly 
ninety  days.  The  length  of  the  fever  may 
vary  from  fifteen  days  to  as  many  weeks  or 
more. 

Diagnosis.— A  severe,  rapidly  fatal  case  of 
Malta  fever  cannot  be  distinguished  from  a 
similar  case  of  typhoid  except  post-mortem 
examiaation,  when  the  absence  or  presence 
of  a  specific  anatomical  lesion  in  the  small 
intestine  at  once  separates  the  two  kiads. 
If,  as  many  hold,  these  fevers  are  caused  by 
the  entrance  into  the  body  of  specific  micro- 
organisms, then  it  is  e\ident  that  the  most 
rational  and  scientific  method  of  classifying 
them  would  be  by  the  identification  of  the 
parasite  peculiar  to  each.  In  all  cases  of 
Malta  fever  there  is  found  a  minute  round  or 
oval  bacterium  —  the  specific  micrococcus  ; 
whereas  in  typhoid  there  is  found  a  much 
larger  rod-shaped  micro-organism — the  ty- 
phoid bacillus.  Ordinary  cases  of  Malta 
fever  can  be  distinguished  from  typhoid  by 
their  long  duration,  the  tendency  to  consti- 
pation, the  absence  of  a  specific  eruption, 
and  the  much  smaller  rate  of  mortality, 
which  does  not  exceed  2  per  cent. 

Teeatment. — This  is  a  specific  fever,  and 
no  drug  at  present  known  has  any  power 
of  modifying  its  com'se.  The  sulphate  and 
salicylate  of  quinine,  Warbm-g's  tincture, 
eucalyptus,  calomel,  salicylic  acid  or  the  sali- 
cylates, carboHc  acid,  and  other  drugs  have 
been  tried  again  and  again  for  this  puqDOse, 
but  without  any  good  result.  Medicinal 
treatment  must  therefore  be  directed  to 
mitigate  severe  symptoms.  At  the  beginning 
of  the  fever  phenazone  is  often  found  useful 
to  combat  severe  headache  and  sleeplessness. 
For  the  constipation  a  mUd  aperient  or 
simple  enema  wiU  very  often  prove  necessary. 
For  the  neuralgic  and  articular  pains,  hypo- 
dermic injection  of  morphine,  and  the  Lini- 
ments of  aconite,  opium,  and  belladonna  will 
be  prescribed.  Treatment  must  therefore  be 
principally  directed  to  keeping  up  the  patient's 
strength  by  judicious  dieting,  and,  when  re- 
quired, by  stimulants,  and  by  attention  to 
ordinary  hygienic  principles.  Removal  of 
the  patient  from  the  affected  area  does  not 
cut  short  the  coiu'se  of  the  fever ;  but,  as  in 
many  other  diseases,  complete  restoration  to 
health  wiU  certainly  be  hastened  by  change 
of  climate.  David  Bruce. 

MAMMARY  GLAND,  Diseases  of. 

See  Breast,  Diseases  of. 

MANIA  (jjiayia,  fury,  madness).— Synon.  : 
Fr.  Manie  Surodgue ;  DdUre  Aigue ;  Furewr ; 
Ger.  Tobaucht ;  Wuth. 

Under  the  term  *  mania  '  very  distinct  dis- 
orders or  degrees  of  disorder  have  been 


described,  which  we  shall  speak  of  as  Acute 
Delirious  Mania;  Acute  Mania;  &ndi  Mania. 

I.  Acute  Delirious  Mania. — Acute  de- 
lirious mania,  or  maniacal  delirium — which- 
ever we  prefer  to  call  it — is  something  quite 
distinct  from  that  ordinarily  known  as  acute 
mania.  The  symptoms  are  much  graver,  the 
course  is  briefer  and  more  defined,  and  the 
treatment  of  the  one  would  be  quite  inappro- 
priate to  the  other.  An  outburst  of  delirious 
mania  may  take  place  after  very  few  and 
very  short  premonitory  symptoms.  Quite 
suddenly,  after  a  few  days  or  even  hours,  the 
patient  will  display  the  most  violent  excite- 
ment, which  may  as  suddenly  subside,  or  run 
a  well-marked  course  of  a  few  weeks  ;  and  if 
it  does  not  terminate  fatally,  will  gradually 
decline,  recovery  usually  taking  place.  Such 
an  attack  may  have  its  origin  in  some  sudden 
mental  shock,  as  the  death  of  a  friend,  a 
violent  quarrel,  a  disappointment  or  suddenly 
announced  misfortune ;  or  it  may  arise  in  the 
course  or  decline  of  an  acute  disease,  as 
pneumonia  or  measles.  It  may  also  come 
on  during  rheumatism,  or  after  great  fatigue, 
an  epileptic  seizure,  or  child-birth. 

We  cannot  tell  at  first  whether  the  attack 
will  be  transient  or.  prolonged.  We  may  try 
to  cut  it  short  by  a  brisk  ptu-gative,  and  by 
such  medicines  as  chloral  and  bromide  of 
potassium,  a  subcutaneous  injection  of  hydro- 
bromate  of  hyoscine,  or  a  full  dose  of  sulpho- 
nal,  and  these  not  infrequently  answer  the 
purpose.  Sleep  is  procured,  and  perfect  re- 
covery may  take  place  in  a  few  days.  There 
are  patients  whose  organisation  is  so  unstable 
that  it  is  thrown  off  its  balance  by  a  cause 
perhaps  trifling,  but  which  produces  a  tre- 
mendous nerve-discharge  and  complete  dis- 
turbance of  the  whole  mental  functions.  But 
so  transient  may  this  be,  that  one  sleep  re- 
stores the  normal  equilibritmi,  and  the  patient 
is  cured.  This  condition  in  females  is  often 
called  hysterical — hysterical  mania.  There 
is  no  special  connexion  between  it  and  the 
uterine  functions,  and  it  is  better  to  retain 
the  name  '  hysterical  mania  '  for  a  variety  to 
which  it  may  be  more  appropriately  given. 

The  delirium,  however,  does  not  always 
terminate  quickly.  If  sleep  becomes  less  and 
less,  the  mind  more  and  more  confused,  and 
quiet  and  lucid  intervals  rarer,  we  may  be 
sure  that  the  attack  will  be  serious  and  pro- 
longed, and  that  careful  and  efficient  nursing 
for  some  time  will  be  necessary.  Where  a 
quiet  and  afry  room  can  be  provided,  and  a 
patient's  means  are  sufficient  to  allow  him 
an  adequate  staff  of  attendants,  an  asylum  is 
not  indispensable.  He  will  not  require  to 
take  exercise  in  a  garden;  he  will  not  be 
dangerous,  as  some  are,  to  himself  or  others, 
though  he  may  be  violent  and  excited.  He 
may  be  noisy,  however,  and  so  not  able 
to  remain  unless  the  house  is  detached. 
The  room  should  be  lofty  and  cool,  the  win- 
dows protected  and  darkened ;  all  furniture 
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must  be  removed,  and  the  bed  made  on  1 
mattresses  placed  on  the  floor,  for  he  wiE 
not  lie  on  a  bedstead,  and  attempts  to  keep 
him  there  will  end  in  bruises  or  more  serious 
injury.  Clothes  will  be  torn  off ;  but  if  the 
weather  is  very  hot,  as  is  so  often  the  case 
during  these  attacks,  this  will  be  of  little 
consequence.  If  it  is  cold,  a  strong  suit 
laced  up  the  back  may  be  put  on,  and  under- 
neath it  the  reqtiisite  body-clothes;  or  a 
blanket  may  be  placed  round  the  patient, 
and  fastened  up  the  back. 

These  patients  are  in  incessant  motion, 
singing,  shoviting,  and  talking  in  a  string  of 
incoherent  utterances,  often  repeating  the 
same  sentence  again  and  again,  or  a  snatch 
of  a  song  or  text,  or  a  rhyme  of  their  own 
composition.  As  a  rule  they  are  not  violent, 
and  do  not  attack  those  about  them,  though 
they  may  resist  that  which  is  done  for  them. 
They  may  be  hilarious  and  full  of  glee  and  mis- 
chief, which  is  a  good  sign ;  or  terror-stricken, 
with  visions  of  horrible  objects,  which  is  un- 
favourable. They  are  wet  and  dirty;  and 
the  urine  will  be  high-coloured,  and  often 
retained  for  a  long  period.  We  shall  derive 
valuable  information  if  we  are  able  to  take 
the  temperatm-e ;  but  often  that  is  a  difficult 
task.  A  high  temperatm-e  is  a  bad  sign ; 
and  so  is  a  rapid  pulse,  if  it  continues  persis- 
tently when  the  patient  has  not  been  using 
violent  exertion  for  some  time.  The  tongue 
will  often  become  thickly  coated,  dry,  and 
brown.  If  it  does  not,  but  remains  moist 
and  comparatively  clean,  this  is  of  good 
omen. 

Prognosis. — The  prognosis  in  these  cases 
is  upon  the  whole  favourable.  The  termina- 
tions are  almost  always  either  recovery  or 
death.  The  patients  are  mostly  young  persons, 
who  recover  unless  weakened  by  previous 
attacks,  other  disease,  or  child-birth.  Many 
of  the  fatal  cases,  in  the  writer's  experience, 
have  been  complicated  by  tuberculosis. 

Treatment.  —  Sleep  in  the  attacks  now 
under  consideration  is  generally  absent,  some- 
times for  many  days.  Women  can  last 
longer  without  sleep  than  men,  and  die  much 
less*  frequently  in  acute  delirium.  If  sleep 
does  not  come  the  patient  dies,  and  our  great 
effort  must  be  to  promote  sleep  by  various 
methods.  The  first  question  will  be  whether 
we  are  to  give  drugs  to  accomphsh  this ;  and, 
if  so,  what  drugs  ?  Opium  must  not  be  given ; 
it  will  not  procure  sleep,  whether  given  by 
the  mouth  or  subcutaneously.  It  may  pro- 
duce a  slight  narcotism  for  half-an-hour  or 
80,  and,  if  we  increase  the  dose,  wUl  cause 
narcotic  poisoning  and  death;  but  in  the 
height  of  the  attack  it  will  not  procure  sleep. 
Chloral  we  may  try  in  combination  with 
bromide  of  potassium,  giving  half-drachm 
doses  of  each,  and  watching  the  effect.  In 
most  cases,  sleep  of  longer  or  shorter  dura- 
tion will  be  caused  by  these  drugs ;  and  al- 
though it  may  be  short,  it  may  be  sufficient 


to  save  the  patient's  life,  and  enable  him  to 
battle  successfully  with  the  disorder.  In 
the  writer's  experience,  many  more  of  these 
acutely  delirious  patients  died  before  the  in- 
troduction of  chloral  than  since.  Yet  it  must 
not  be  given  in  enormous  or  repeated  doses, 
and  a  considerable  interval  should  elapse 
between  them.  It  may  be  administered  easily 
in  stout  or  ale,  and  often  in  wine.  We  may 
also  give  sulphonal,  or  that  powerful  but 
somewhat  dangerous  drug,  hyoscine.  Such 
drugs  as  these  are  not  to  be  administered 
frequently,  or  at  regular  intervals.  We  wish 
to  procure  sleep  enough  to  prevent  the  patient 
from  dying  by  exhaustion ;  but  in  this  very 
acute  form  no  medicine  is  likely  to  produce 
more  than  a  short  sleep,  and  is  more  likely 
to  do  this  if  not  given  too  frequently,  and 
less  likely  to  produce  bad  effects. 

Next  to  sleep,  the  most  important  matter 
is  food.  To  enable  the  sufferer  to  withstand 
the  exhaustion,  which  is  the  cause  of  death 
when  a  case  ends  fatally,  he  must  be  fed 
frequently  and  hberaUy.  These  patients 
rarely  refuse  food,  but  require  careful  coax- 
ing and  feeding ;  and  a  skilful  attendant  wiU 
give  something  every  two  or  three  hours— 
minced  meat  and  vegetables,  or  bread  and 
milk,  beef-tea,  eggs,  and  the  like.  Brandy 
often  produces  great  excitement  at  the  onset 
and  height  of  an  attack,  and  stout  or  ale  is 
more  suitable,  and  more  hliely  to  bring 
about  sleep.  We  may  give  also  plenty  of 
lemonade,  barley-water,  and  such  drinks,  if 
there  be  great  heat  and  thirst. 

Although  this  imconscious  or  semi-consci- 
ous delirium  may  continue  for  many  days, 
yet  in  almost  every  case  the  violence  and 
excitement  are  paroxysmal,  with  intervals  of 
comparative  cahn,  even  if  there  be  no  sleep. 
Judicious  attendants  will  avail  themselves 
of  these  quiet  intervals  to  administer  food, 
and  keep  the  patient  in  the  recumbent 
posture,  thus  ensuring  rest,  instead  of  letting 
him  be  continually  on  his  legs  wandering 
about  the  room,  and  so  exhausting  his 
strength.  And  when  held  down  quietly, 
with  cold  cloths  applied  to  the  head,  or  his 
face  fanned  by  the  nurse,  he  is  not  unlikely 
to  drop  off  to  sleep. 

Can  sleep  be  procured  by  other  means  ? 
The  French  have  advocated  prolonged  hot 
baths,  but  they  are  attended  with  consider- 
able danger.  We  may  try  a  bath  of  half-an- 
hour  at  90°  or  92°,  allowing  it  to  become 
cooler,  but  it  is  of  no  use  attempting  this 
unless  the  patient  submits  to  it  without  a 
desperate  struggle.  Cold  to  the  head  may 
be  applied,  because  it  is  soothing  and  grate- 
ftil  to  the  sufferer,  though  it  is  a  question 
whether  the  circulation  in  the  brain  is  much 
affected  thereby. 

The  bowels  may  be  kept  open  by  a  dose 
of  calomel  administered  in  the  food,  or  half- 
a-grain  of  podophyllin.  Active  purgation  is 
inadmissible  except  at  tlie  very  outset,  and 
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enemata  cannot  easily  be  given  in  the  vio- 
lent stages.  It  used  to  be  the  fashion  to 
apply  bhsters  to  the  nape  of  the  neck  or 
calves.  This  is  most  unadvisable,  for  such 
parts  may  become  very  sore,  owing  to  the 
restlessness  of  the  patient,  and  thus  deprive 
him  of  sleep.  Neither  is  it  necessary  to  cut 
aU  the  hair  off,  which  in  the  case  of  a  lady 
may  be  a  very  grievous  matter.  If  very  long, 
it  may  be  shortened  without  being  cut  close 
to  the  head. 

II.  Acute  Mania. — Quite  different  from 
the  unconscious  raving  of  maniacal  delirium 
is  the  conscious  but  violent  excitement  to 
which  we  give  the  name  of  acute  mania. 
The  former  is  a  disorder  dangerous  to  life, 
running  a  rapid  course  to  death  or  amend- 
ment in  a  week  or  two.  The  latter  may  go 
on  for  weeks  or  months  with  little  danger  to 
hfe,  but  with  excitement  so  troublesome  that 
the  sufferers  require  the  restraint  and  discipline 
of  an  asylum.  Though  most  insane,  full  of  de- 
lusions and  outrageous  habits  of  every  kind, 
they  know  what  they  are  about,  and  are  all 
the  more  mischievous  in  consequence.  They 
can  take  every  advantage  of  an  opportunity, 
and  know  how  to  exasperate  those  about 
them.  They  generally  eat  weU,  and  sleep 
indifferently,  but  suflBiciently  to  support  life ; 
and  their  bodily  health  often  remains  wonder- 
folly  good  considering  what  they  go  through. 
They  will  destroy  clothes,  windows,  bedding, 
and  deny  or  justify  aU  they  have  done.  The 
termination  is  not  usually  fatal,  unless  the 
health  gives  way  through  some  other  disease. 
The  patients  generally  recover  gradually,  or 
sink  into  chronic  mania  or  dementia. 

Prognosis. — The  prognosis  in  cases  of 
acute  mania  will  depend  upon  circumstances. 
(1)  The  munber  and  duration  of  the  attacks 
are  important.  In  a  first  attack  the  pro- 
gnosis is  favourable.  If  recent,  we  may  have 
hopes,  even  if  there  have  been  preceding 
attacks  of  a  like  character.  (2)  If  the  patient 
is  not  of  advanced  age  or  of  broken  health, 
the  prognosis  is  favourable.  (3)  If  the  mania 
consists  of  violent,  turbulent  conduct,  rather 
than  of  fixed  delusions,  as  is  firequently  the 
case,  there  is  more  hope.  If  the  patient  hears 
voices,  the  prognosis  is  bad.  If  there  are 
delusions  which  impel  him  to  refuse  food, 
and  he  does  so  persistently  and  violently,  it 
may  be  difficult  to  give  sufficient  nourish- 
ment, and  he  may  smk  from  exhaustion,  or 
become  a  chronic  maniac. 

Treatment. — Patients  suffering  from  this 
form  of  mania  do  not  require,  like  the  last, 
to  be  kept  in  one  room ;  on  the  contrary, 
they  should  take  plenty  of  exercise  in  the 
open  air.  This  wiU  promote  sleep  more  than 
drugs,  though  we  may  give  an  occasional 
dose  of  chloral  hydrate,  or  bromide  of  potas- 
sium, or  the  latter  with  chloral  hydrate  or 
with  Indian  hemp.  Such  medicines,  however, 
should  be  given  only  to  procure  sleep,  not  to 
allay  excitement ;  we  may  also  try  sulphonal 


or  hyoscine.  In  many  cases,  however,  sleep 
procured  by  drugs  appears  to  prolong  the 
attack,  and,  where  there  is  no  danger  to  life, 
it  is  better  to  omit  them,  and  to  let  natural 
sleep  come  after  the  fatigue  of  exercise. 
Plenty  of  food  is  required,  for  the  waste  is 
great. 

Patients  of  this  kind  are  not  to  be  cured  or 
even  kept  without  discipline  and  moral  treat- 
ment; and  great  tact,  firmness,  and  patience 
are  required  for  their  management.  They 
may  be  very  dangerous  and  spiteful,  will  know 
how  to  provoke  attendants,  and  how  to  take 
them  unawares  if  off  their  guard.  Moral 
treatment  will  be  far  more  efficacious  than 
drugs,  but  it  can  only  be  carried  out  in  an 
asylum.  Patients  in  this  condition,  if  kept 
in  private  houses,  must  be  rendered  quiet  by 
drugs  ;  but  there  is  great  fear  lest  by  this 
method  the  disease,  instead  of  being  cured, 
may  be  converted  into  a  chronic  and  in- 
curable mania. 

III.  Mania. — A  great  variety  of  cases  are 
grouped  under  this  name,  arising  from  vari- 
ous causes,  but  alike  in  the  fact  that  they 
are  marked  by  excitement  rather  than  de- 
pression, by  exaltation  or  v?rath,  but  not  by 
gloom.  Excitement  and  noisy  and  irrational 
conduct  characterise  some,  but  most  patients 
present  delusions  coinciding  with  their  temper 
and  bodily  condition  when  in  health.  Almost 
always  this  form  of  insanity  is  marked  by 
delusions,  if  it  lasts  long  enough ;  but  some- 
times a  short  burst  of  excitement — a  tran- 
sitory mania — may  pass  away  without  the 
stage  of  delusion  being  reached. 

The  diagnosis  of  an  ordinary  case  of  mania 
is  not  difficult.  The  prognosis  must  depend 
on  the  cause  ;  the  age  of  the  patient ;  the 
character  of  the  delusions,  if  there  be  any  ; 
the  occurrence  or  non-occurrence  of  previous 
attacks,  and  their  history.  Attacks  of  mania 
are  frequently  recmTcnt,  and  may  be  repeated 
again  and  again  through  a  long  life ;  recovery 
may  take  place  on  each  occasion,  or  the  dis- 
order may  at  last  turn  iato  chronic  mania  or 
dementia.  The  period  of  excitement  in  many 
cases  is  followed  by  one  of  depression,  and 
these  may  alternate  with  great  regularity  for 
twenty  or  thirty  years  ;  and  even  when  the 
patient  is  sunk  into  hopeless  dementia  the 
period  of  excitement  may  occiur  as  regularly 
as  before  the  mental  powers  had  given  way. 

Treatment. — Of  the  treatment  of  these 
cases  a  great  deal  cannot  be  said.  The  ma 
jority  will  require  the  care  and  vigilance  to 
be  found  in  an  asylum,  at  any  rate  during 
the  excited  stage.  The  intervening  or 
rational  period  will  often  be  prolonged  ad- 
vantageously by  removal  from  the  asylum; 
and  when  this  is  the  case  there  will  be  fre- 
quently foimd  less  reluctance  to  return  to  it 
when  the  necessity  arises,  and  instances  are 
not  uncommon  of  patients  even  themselves, 
seeking  its  shelter. 

Or.  F.  Blandford. 
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MANIPULATION  {manus,  the  hand). 
A  mode  of  investigating  and  also  of  treat- 
ing diseases  by  the  use  of  the  hands.  See 
Physical  Examination;  Feiction;  Mas- 
sage ;  and  Shampooing. 

MANITOU  SPRINGS,  in  Colorado, 

is  famous  for  its  mineral  springs  and  as  a 
high-altitude  station,  being  situate  6,370  feet 
above  sea-level,  in  a  sheltered  valley  of 
the  Rocky  Mountains  at  the  foot  of  Pike's 
Peak.  The  climate  is  that  of  Colorado 
Springs,  six  miles  distant  (see  Colorado 
Springs),  and  the  mineral  springs  consist 
of :  (1)  alkaline  and  saline,  useful  in  kidney 
and  Uver  affections ;  and  (2)  chalybeate  alkali 
(the  iron  ute),  of  repute  in  uterine  disease. 
The  climate  has  been  found  valuable  in  the 
treatment  of  chronic  phthisis.  The  neigh- 
boiu-hood  of  the  great  tracts  of  Manitou  and 
Estes  Parks,  1,000  to  1,200  feet  higher  than 
Manitou  Springs,  being  available  for  camping- 
out,  is  an  additional  attraction. 

MARASMUS  {napaivco,  I  grow  lean). — 
A  synonym  for  general  wasting.  See  Atro- 
phy, General. 

MARIENBAD,  in  Bohemia.— Alka- 
line sulphated  waters  and  mud  baths.  See 
Mineral  Waters. 

MARSH  FEVER.— A  synonym  for  in- 
termittent fever.    See  Intermittent  Fever. 

MASKED. — A  synonym  for  larvated. 
See  Larvated. 

MASSAGE.— Synon.:  Medical  Rubbing; 
Mechanotherapy ;  Fr.  Massage ;  Ger.  Mas- 
siren. 

Definition. — A  series  of  mechanical  move- 
ments, best  executed  by  the  hands  of  the 
operator,  aiTecting  not  only  the  skin,  but  also 
the  deeper  structures  of  the  body. 

Modes  of  Action. — Massage  acts  in  the 
following  ways  :  (a)  it  quickens  the  flow  of 
the  fluids  (blood,  lynaph,  chyle,  and  others) ; 
(6)  it  increases  secretion  and  excretion ;  (c)  it 
excites  muscular  action. 

Methods. — The  movements  in  massage  are 
of  several  kinds :  (1)  Stroking,  or  effleurage ; 
(2)  Pressure,  or  petrissage  ;  (3)  Percussion, 
or  tapotement;  (4)  "Vibrations;  (5)  Passive 
movements;  (6)  Active  or  Swedish  move- 
ments ;  (7)  Medical  gymnastics. 

Stroking  is  performed  by  lightly  drawmg 
the  hand  in  one  direction  over  the  surface  of 
the  part :  on  the  head  from  the  vertex,  and 
on  the  spine  from  the  neck,  downwards ;  on 
the  limbs,  from  the  extremities  towards  the 
trunk.  When  friction  is  employed,  greater 
pressure  is  made,  and  the  hand  is  moved  to 
and  fro. 

Pressure  (squeezing,  kneading,  roUmg, 
&c.).  The  pressure  and  relaxation  should  be 
alternate  and  rhythmical,  simulating  natural 


muscular  action.  During  the  pressure  the 
veins,  capillaries,  lymphatic  ducts,  and  lymph 
spaces  are  emptied ;  and  the  valves  in  the 
vessels  preventing  the  return  of  the  expelled 
fluids,  room  is  made  for  a  fresh  supply. 

Percussion  (tapping,  beating,  pounding,  and 
others)  causes  muscular  contraction. 

Vibrations  act  in  a  similar  manner. 

Passive  movements. — All  the  normal 
movements  of  the  joints  are  fuUy  executed 
by  the  operator,  the  will  of  the  patient  being 
in  abeyance.  The  synovia  is  increased,  if 
scanty  —  absorbed,  if  in  excess  ;  deposits 
around  the  joints  are  removed,  and  nutrition 
is  promoted. 

Active  or  Swedish  movements  are  per- 
formed with  the  combined  help  of  the  patient 
and  operator.  The  will  of  the  patient  is  con- 
centrated on  the  muscles  imder  treatment. 
The  patient  is  directed  to  cause  a  muscle  to 
act,  and  the  operator  resists  the  movement, 
employing  slightly  less  force.  When  the 
muscle  has  fuUy  contracted,  the  operator 
employs  more  force,  whOst  the  patient,  dimin- 
ishing but  not  ceasing  his  resistance,  allows 
the  part  to  be  brought  back  to  its  original 
position.  This  is  repeated  a  suitable  number 
of  times,  but  never  so  as  to  cause  muscular 
exhaustion. 

Medical  gymnastics  have  for  their  object 
the  bringing  into  action  those  muscles  which 
are  seldom  employed,  or  which,  for  some 
special  reason,  require  strengthening. 

Uses. — The  maladies,  both  medical  and 
surgical,  for  which  these  therapeiitic  agents 
have  been  employed  with  success  are  very 
numerous.  It  must  suffice  to  mention  the 
following:  Muscular  weakness  and  wasting; 
infantile  paralysis  ;  BeU's  palsy ;  lead  palsy  ; 
neurasthenia  ;  nem-algias  ;  sciatica  ;  peri- 
pheral neuritis  ;  anaesthesia;  hypersesthesia ; 
chorea;  hysteria;  occupation  palsies;  sorne 
forms  of  arthritic  disease,  as  rheumatoid 
arthritis  and  chronic  rheumatism ;  and  the 
morphine  habit. 

John  Fletcher  Little. 

MASTALGIA    \  the  breast  • 

MASTODYNIA/  ' 

and  akyos,  or  oUvri,  pain).— Pain  m  the 
mammary  gland.    See  Breast,  Diseases  of. 

MASTICATION,  Disorders  of.— In 

the  mouth  the  food  is  submitted  to  the 
action  of  the  jaws,  carrying  the  teeth;  is 
moved  about  by  the  tongue;  and  is  kept 
between  the  teeth  by  the  lips,  cheeks,  and 
tongue.  The  muscles  which  perform  the 
complicated  and  nicely  adjusted  movements 
of  mastication  are  supplied  by  the  third 
division  of  the  trifacial,  the  facial,  and  the 
hypoglossal  nerves.  These  movements  are 
essentially  voluntary,  the  stimuli  which 
determine  them  being  central  in  origin,  and 
passing  to  the  muscles  by  the  above-men- 
tioned nerves;  but,  at  the  same  time,  the 
mere  contact  of  the  buccal  mucous  mem- 
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brane  with  food  aids  in  determining  the 
movements,  afferent  impressions  travelling 
to  the  brain  by  the  fifth  pair  of  nerves. 

Mastication  is  Hable  to  be  disordered  from 
various  causes. 

1.  Muscular  Paralysis. — Imperfect  per- 
formance of  mastication  is  frequently  the 
resiilt  of  cerebral  lesions,  such  as  hsemor- 
rhage  or  tumours.  Dependent  on  the  seat 
and°extent  of  these  will  be  the  extent  of  the 
paralysis,  which  may  vary  from  an  impaired 
movement  of  one  cheek,  thus  permitting  the 
food  to  collect  between  it  and  the  gum,  to 
almost  an  absolute  inabihty  to  move  the  lower 
jaw  fr'om  side  to  side,  or  to  close  the  mouth. 

There  are  several  special  forms  of  paralysis 
in  which  the  movements  of  mastication  are 
affected,  either  alone  or  in  common  with 
other  muscles  of  the  body. 

(a)  Lahio-glosso-laryngeal  paralysis  is 
especially  characterised  by  the  impairment 
of  mastication  and  deglutition,  which  pro- 
gresses from  a  mere  escape  of  saliva,  due  to 
paralysis  of  the  orbicularis  oris,  to  complete 
inability  to  perform  either  act.  Of  the  masti- 
catory muscles,  it  is  those  of  the  tongue  and 
lips  which  are  mainly  affected.  As  the  dis- 
ease progresses  to  its  invariably  fatal  end, 
the  paJsy  increases  in  completeness. 

(J)  The  loss  of  power  in  the  muscles  of 
mastication  associated  with  diphtheria,  is 
far  less  frequent  than  paralysis  of  degluti- 
tion, and  is  usually  Hmited  to  some  weak- 
ness of  the  tongue,  and  less  often  of  the  lips 
and  cheeks. 

2.  Muscular  Spasm.  —  Trismus,  or  tonic 
spasm  of  the  muscles  of  mastication  supplied 
by  the  motor  branch  of  the  fifth  nerve,  is 
rarely  unilateral.  The  jaws  are  usually 
completely  locked,  and  incapable  of  separa- 
tion, thus  rendering  mastication  impossible. 
The  trismus  may  be  a  part  of  a  general 
condition  of  tetanus,  or  may  be  the  sole 
indication  of  spasm ;  and  in  the  latter  case 
is  usually  reflex  in  origin,  being  determined 
by  such  causes  as  dental  irritation,  or  facial 
neuralgia,  or,  more  rarely,  by  distant  wounds 
or  intestinal  worms. 

Irregular  clonic  spasms  of  the  muscles  of 
the  jaws,  such  as  are  frequently  seen  in 
epilepsy  and  hysteria,  and  are  evidenced  by 
chattering  and  grinding  of  the  teeth,  will 
offer  some  diflaculty  to  the  proper  perform- 
ance of  mastication. 

Spasm,  whether  tonic  or  clonic,  when 
limited  to  the  facial  muscles  suppHed  by  the 
seventh  pair,  will  interfere  but  slightly  with 
mastication.  By  preventing  the  action  of 
the  lips  and  cheeks,  the  food  will  not  be  so 
easily  kept  between  the  teeth,  and  the  saliva 
will  dribble  from  the  unclosed  mouth.  Nor 
are  the  impulsive  spasmodic  movements  of 
the  tongue,  as  seen  in  chorea,  important  as 
impairing  the  proper  mastication  of  the  food. 

3.  Affections  of  the  Tenvporo-maxillary 
Articulation. — Chronic  arthritis  may  lead 
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to  such  serious  disorganisation  of  the  joint 
as  to  impair  its  movements,  ankylosis  occa- 
sionally occiurring. 

4.  Morbid  Conditions  of  the  Mouth. — 
Inflammation  of  the  mouth  or  tongue,  and 
disorders  of  the  teeth,  render  mastication 
difficult.  Enlargements  of  the  saKvary  or 
lymphatic  glands,  tumours  of  the  thyroid 
body,  epulis,  and  new-growths  of  the  tongue, 
as  weU  as  abnormal  apertures  in  the  palate, 
floor  of  the  mouth,  or  cheeks,  caused  by 
ulceration  or  noma,  may  interfere  with 
mastication. 

Effects.  —  Portions  of  food  imperfectly 
masticated  may  produce  suffocation,  by 
blocking  up  the  entrance  of  the  glottis,  or 
lodging  in  the  gullet.  Imperfectly  masti- 
cated food,  when  swallowed,  is  a  well-re- 
cognised cause  of  dyspepsia. 

Treatment. — The  treatment  of  disorders 
of  mastication  naturally  consists  in  the  re- 
moval of  their  cause,  when  possible.  The 
reader  is  referred  to  the  articles  in  which  the 
several  conditions  are  faUy  discussed. 

W.  H.  Allchin. 

MASTUBBATION  {manus,  the  hand; 
and  stupro,  I  ravish). — Synon.  :  Fr.  Mastur- 
bation ;  Ger.  SelbstheflecTcung. 

Definition. — The  excitement  of  the  sexual 
organs  by  imnatural  means. 

Etiology.  —  Masturbation  is  practised 
tmder  a  variety  of  circumstances.  First,  in 
infants  and  young  children,  local  irritation 
situated  beneath  the  prepuce  in  males,  or 
vrithin  the  vulva  in  females,  leads  to  manipu- 
lation of  the  parts,  and  to  consequent  pleasur- 
able excitement,  which  is  constantly  renewed, 
with  an  entire  unconsciousness  of  the  mean- 
ing of  the  practice.  As  an  instance,  the 
writer  was  consulted  by  a  mother  about  the 
extreme  delicacy  of  her  boy,  then  httle  over 
four  years  of  age.  No  tangible  disease  being 
evident,  the  little  fellow  was  stripped,  with 
the  view  to  a  more  complete  examination. 
Whilst  this  was  being  made,  the  chUd  was 
seen  to  rub  his  penis  with  the  hand  in  the 
most  careless  manner,  causing  thereby  an 
erection— an  observation  which  explained 
the  cause  of  the  ill-health. 

The  second  class  includes  individuals  who 
have  reached  or  are  near  the  age  of  puberty, 
and  have  either  accidentally  learned,  or  been 
taught,  this  pernicious  habit.  Balanitis  is 
a  frequent  exciting  cause.  Pruritus  vulvce, 
due  to  diabetes  or  other  causes,  may  lead  to 
it  in  the  female. 

A  third  class  of  cases  may  be  mentioned, 
in  which  the  practice  has  a  central  origin, 
in  certain  forms  of  brain-disease  or  cerebral 
deficiency,  as  is  seen  in  some  forms  of  in- 
sanity and  in  idiocy. 

Effects  and  Symptoms. — There  is  no 
doubt  that  the  excitetnent  incident  to  the 
habitual  and  frequent  indulgence  in  the 
unnatural  practice  of  masturbation  leads  to 
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the  most  serious  constitutional  effects.  These 
effects  are  more  especially  manifested  in  the 
nervous  system,  the  functions  of  which  are 
perverted.  The  mental  faculties  become 
more  or  less  affected;  and  often  great  de- 
spondency, loss  of  memory,  irritability,  pro- 
stration of  strength,  headache,  and  neuralgic 
pains  ensue.  Facial  acne  is  a  common 
symptom.  Anaemia,  accompanied  by  the 
habit  of  blushing,  occurs  ;  and  the  functions 
of  the  heart  are  disturbed.  Digestion  is  dis- 
ordered. There  is  general  loss  of  health 
and  strength ;  and  chronic  hypochondriacal 
invaHdism,  if  not  worse,  is  set  up.  In  certain 
cases  the  urinary  organs  are  affected ;  and 
the  writer  has  observed  in  several  instances 
the  presence  of  albumen  in  the  urine,  which 
would  seem  to  be  the  result  of  some  reflex 
action  on  the  nerves  and  vessels  of  the 
kidney.  The  effects  on  the  male  genital 
organs  themselves  are  marked.  There  is  ex- 
treme irritability  of  the  neck  of  the  bladder 
and  adjoining  parts,  accompanied  by  dis- 
charge of  mucus  and  of  prostatic  secretion, 
often  mistaken  for  semen.  At  the  same 
time  seminal  emissions  are  prone  to  occur 
on  the  least  sexual  excitement,  either  by  day 
or  during  sleep  ;  and  in  extreme  cases  there 
is  impotence.  In  the  female  the  natural 
feelings  are  often  lost. 

Diagnosis. — In  many  cases  of  masturbation 
in  young  men  the  diagnosis  is  sufficiently 
easy  ;  for  such  persons,  alarmed  by  reading 
the  advertisements  and  books  written  speci- 
ally to  excite  feeUngs  of  shame  and  fear,  and 
to  bring  the  subjects  of  them  within  the  nets 
spread  abroad  by  quacks,  are  sufficiently 
ready  to  declare  the  cause  of  their  distress. 
In  other  cases,  in  which  the  practice  is  con- 
cealed from  fear  of  the  consequences,  or  from 
innocent  unconsciousness  of  its  nature — and 
this  is  more  especially  the  case  in  females — 
the  diagnosis  is  often  very  difficult.  When, 
however,  the  symptoms  just  described  are 
present,  in  the  absence  of  any  cause  to 
account  for  them  the  practitioner  may  enter- 
tain a  reasonable  suspicion  of  the  existence 
of  this  habit,  although  it  may  be  difficult  in 
many  cases  to  carry  his  impression  beyond 
the  suspicion. 

Treatment. — In  the  first  class  of  cases 
above  mentioned — that  is,  in  very  young 
persons,  in  whom  some  local  irritation 
exists— the  source  of  this  irritation  must  be 
found  and  removed.  Sometimes  it  may  be 
an  elongated  prepuce,  with  irritating  matter 
beneath  it ;  in  such  cases  circumcision 
may  be  required.  In  females  cleardiness 
and  simple  lotions  may  suffice  ;  or  irrita- 
tion, caused  by  the  wandering  of  thread- 
worms, or  in  other  ways,  may  require  to  be 
treated.  In  these  cases  attention  to  the 
general  health,  to  the  state  of  the  digestion, 
to  the  Tu-inary  secretion,  and  to  the  bowels, 
should  not  be  neglected.  Diabetes  must  be 
treated  if  present.  Extreme  watchfulness  by 
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the  nurse  is  necessary,  and  at  night  it  may 
be  even  necessary  to  secure  the  hands  by 
muffling  or  tying  them  behind  the  back. 

In  young  adults  the  moral  sense  must  be 
acted  upon.  It  has  been  suggested,  by  way 
of  prevention,  that  judicious  and  kind  advice 
may  with  advantage  be  given  before  even  a 
knowledge  of  the  habit  is  acquired ;  whilst 
too  much  vigilance  cannot  be  exercised  by 
those  who  direct  and  assist  in  the  manage- 
ment of  schools. 

In  the  actual  treatment  of  the  effects  estab- 
lished by  masturbation,  it  is  of  the  highest 
importance  to  improve  the  health,  both  men- 
tally and  bodUy.  Early  rising,  healthful  exer- 
cise, careful  diet,  and  travel  if  practicable, 
should  be  recommended.  Eemedies  directed 
to  the  treatment  of  symptoms  connected  with 
the  nervous,  circulatory,  and  digestive  sys- 
tems wUl  be  required.  Of  course  the  habit 
must  be  entirely  stopped,  and  all  thoughts 
of  a  loose  or  libidinous  character  must  be 
avoided.  The  bromides,  especially  the  bro- 
mides of  potassium  and  ammonium,  are  very 
useful  for  lessening  sexual  excitability  ;  and, 
in  the  case  of  females,  these  may  be  more 
especially  needed  at  the  close  of,  or  just  after, 
the  catamenial  periods.  In  certain  cases 
where  these  remedies,  together  with  steel, 
and  other  appropriate  drugs,  have  failed  to 
diminish  the  frequency  of  the  seminal  emis- 
sions which  are  common  in  males,  caustics 
may  be  applied  to  the  neck  of  the  bladder. 
See  Spermatoerhcea. 

MATLOCK,  in  Derbyshire.— Ther- 
mal waters.    See  Mineral  Waters. 

MAW-WORMS.  — A  synonym  for 
thread-worms.    See  Entozoa. 

MEASLES.  —  Synon.  :  MorbilU;  Ru- 
beola ;  Fr.  Bougeole ;  Ger.  Masem. 

Definition. — -An  infectious  specific  fever, 
with  an  eruption,  on  the  fourth  day  after 
catarrhal  symptoms,  of  a  deep-red  spotted 
rash ;  this  is  at  first  sUghtly  raised,  and  is 
distributed  in  crescentic  groups,  which  soon 
extend  over  aU  parts  of  the  surface  ;  it  persists 
as  a  general  mottling  after  the  subsidence  of 
the  fever,  and  where  intense  may  cause  a 
fine  desquamation.  The  disease  prevails  as 
an  epidemic,  and  spreads  by  direct  infection. 
It  very  rarely  attacks  the  same  person  more 
than  once. 

^Etiology.  —  Contagion  is  the  cause  of 
measles  wherever  it  is  now  met  with.  In 
large  towns,  where  sources  of  infection 
always  exist,  epidemics  recur  about  every 
four  years,  chiefly  among  children,  as  fresh 
series  of  the  susceptible  become  exposed. 
Few  adults  suffer ;  most  of  them  having 
been  attacked  in  childhood.  Among  scattered 
populations  long  periods  may  elapse  without 
infection  reaching  them ;  when  it  does,  neither 
age  nor  sex  influences  directly  either  the 
habflity  to  attacks,  or  their  severity. 
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The  contagiiim  of  measles,  except  in  the 
catarrhal  stage,  is  not  far  diffusible  in  the 
air,  but  clings  to  surfaces,  and  may  so  be 
carried  from  place  to  place.  Children  with 
ftdl  eruption  have  been  brought  into  a  house 
among  others,  and  nursed  in  a  room  apart, 
without  any  extension  of  the  disease  even  to 
the  most  susceptible.  When  young  infants 
are  said  to  escape  infection,  it  is  where  the 
family  is  smaU,  and  they  are  less  exposed. 

Measles  in  a  school  or  family  is  sure  to 
spread;  the  catarrhal  stage,  infectious 
thi-oughout,  is  mistaken  for  a  conunon  cold, 
and  no  timely  separation  is  attempted.  The 
cough  is  an  important  means  of  conveying 
infection  at  this  time. 

Theperiod  of  vncuhation  is  ten  to  twelve 
days,  rarely  a  day  or  two  more.  During  the 
latent  stage  of  this  long  incubation,  those 
who  have  been  exposed  to  infection  are 
thought  to  have  escaped,  and  are  sent  to 
begin  the  same  round  elsewhere.  The  dis- 
ease may  be  conveyed  by  fomites.  Infec- 
tion begins  before  the  rash  appears,  and  the 
contagium  may  be  given  off  by  the  third 
day,  most  probably  during  the  greater  part 
of  the  period  of  incubation. 

Contagium.  —  The  contagium  principle, 
developed  only  in  the  bodies  of  the  sick,  is 
found  during  the  height  of  the  disease  in 
the  tissues,  the  secretions,  the  blood,  and 
the  breath.  Inoculation  at  this  stage  either 
with  the  blood  or  serum,  by  Home,  Cullen, 
and  others,  reproduced  measles  vnthout  mo- 
dification ;  the  primary  fever  then  appearing 
on  the  seventh  day,  and  the  eruption  on  the 
ninth  and  tenth.  Mayr,  of  Leipzig,  twice 
conveyed  the  disease  by  means  of  nasal 
mucus.  Catarrh  began  on  the  eighth  and 
ninth  days  ;  rash  on  the  tenth  and  eleventh. 
A  big  dog  after  Ucking  the  hands  and  face  of 
a  child  ill  with  measles  had  coryza  a  week 
after,  and  died  in  the  following  week  with 
fever  and  bronchitis ;  spots  of  measles-like 
congestion  were  found  in  the  pharjmx  and 
trachea,  with  engorgement  of  the  Ijmiphatic 
glands.  After  an  attack  of  measles  personal 
infection  is  mostly  over  in  a  month  ;  it  may 
persist  longer,  or  be  conveyed  somehow  by 
convalescents  for  another  month.  Infection 
may  linger  long  in  closed  rooms,  or  cling  to 
bedding  and  articles  of  clothing  unless  stoved ; 
such  disinfection  lessens  the  fataUty  among 
further  cases  of  measles,  as  well  as  the  spread 
of  the  disease.  After  two  years  of  age  the 
mortality  is  not  greater  for  children  in  pro- 
portion to  the  numbers  attacked  than  at 
other  periods  of  life  ;  and  there  is  some  ad- 
vantage in  contracting  this  disease  at  a  time 
when  careful  nursing  and  individual  attention 
can  be  secured.  Those  who  escape  measles 
during  childhood  are  very  likely  to  be  seized 
on  taking  their  place  in  mixed  communities. 

Anatomical  Characters. — The  mucous 
membrane  of  the  larynx  and  trachea  is 
always  red  in  measles,  often  with  punctiform 
u. 
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congeries  of  vessels ;  and  not  infrequently 
thin  fihns  of  lymph  are  foimd  loosely  adherent. 
In  fatal  cases  the  bronchi  are  congested, 
sometimes  with  exudation  on  the  lining 
membrane,  more  frequently  covered  with 
muco-pus,  or  plugged  with  catarrhal  mucus ; 
capillary  Ijronchitis  with  broncho-pneumonia 
is  firequent.  Lobar  pneumonia,  if  extending 
to  the  surface,  is  accompanied  by  pleurisy, 
often  limited  to  the  part  of  the  lung  affected. 
Fluid  may  be  found  effused  into  the  pleura 
and  pericardium.  Petechise  are  often  found 
on  the  pleural  surfaces.  Any  inflammatory 
signs  in  the  serous  membranes,  cardiac  or 
articular,  are  rare.  All  the  internal  organs 
are  congested',  and  show  hsemorrhagic  spots. 
The  cranial  sinuses  are  full ;  there  is  hy- 
persemia  of  the  meninges  and  brain-sub- 
stance, and  increased  fluid  in  the  ventricles 
and  subarachnoid  space  ;  more  rarely  recent 
lymph  is  seen  on  the  surface  of  the  hemi- 
spheres ;  deposits  at  the  base  belong  to  later 
consequences  of  the  disease.  Congestion  of 
the  digestive  tract  is  most  marked  near  the 
ileum  and  colon ;  externally  the  distended 
veins  of  the  submucous  coat  are  seen; 
internally  there  is  deep  redness  of  the  sur- 
face, the  soHtary  glands  are  distended  and 
elevated,  the  agminated  to  a  less  degree,  but 
there  is  little  or  no  enlargement  of  the 
mesenteric  glands.  The  follicles  of  Lieber- 
kiihn  and  the  tubular  glands  of  the  large 
intestine  are  more  distinct  than  usual.  A 
chronic  ileo-colitis  may  result.  The  liver  is 
mottled;  both  the  portal  and  hepatic  veins 
are  full;  and  the  lobules  are  ill-defined  and 
granular  in  appearance,  with  fatty  particles 
interspersed.  The  bronchial  glands  are  often 
enlarged,  and  sometimes  softened ;  suppura- 
tion from  them  extended  up  behind  the 
oesophagus  in  one  instance.  The  lymphatic 
glands  of  the  neck  are  always  congested  and 
enlarged,  and  often  those  elsewhere,  as  in 
the  axilla  or  groin.  The  spleen  is  swollen 
and  friable;  or  very  little  altered.  The 
kidneys  show  no  distinctive  changes ;  they 
are  hypersemic  in  the  earHer  stages  of  the 
disease,  and  the  tubules  may  then  be  full  of 
epithehum  and  ceU  debris.  The  degree  of 
after-congestion  depends  much  on  the  degree 
of  pulmonary  obstruction,  or  on  early  expo- 
sure to  cold  or  fatigue ;  no  albiunen  or  casts 
of  renal  tubes  are  found  in  the  urine,  un- 
less a  secondary  nephritis  have  been  thus 
occasioned. 

Symptoms. — The  symptoms  of  measles 
seldom  occur  until  eight  days  after  expo- 
sure to  infection.  They  may  begin  suddenly, 
with  high  fever,  aching  pains,  and  vomiting, 
the  initial  fever  subsiding  next  day,  but  not 
completely,  when  there  may  be  little  feeling 
of  illness,  but  some  signs  of  coryza,  cough 
and  sneezing,  with  enlargement  of  the  lymph- 
atic glands  in  the  neck.  On  the  third  day 
the  coryza  is  more  marked,  the  cough  often 
very  troublesome,  and  the  fever  increased. 


18 


MEASLES 


Some  few  spots  of  eruption  are  now  visible 
on  the  forehead  and  sides  of  the  face.  The 
conjunctivas  are  injected,  the  tonsils  full  and 
smooth,  the  soft  palate  mottled,  the  tongue 
furred,  the  pulse  quickened.  On  the  fourth 
day  the  eruption  appears  more  fully,  with 
rapid  pulse  and  sudden  elevation  of  tempera- 
ture, often  to  104°  by  night,  with  delirium. 
On  the  fifth  day,  with  full  rash,  there  is 
marked  alleviation  of  all  the  symptoms :  the 
cough  is  quiet,  unless  lung-mischief  mark 
the  crisis ;  the  pulse  is  less  full  and  fi-equent ; 
the  tongue  cleans;  and  the  temperature, 
already  fallen  by  3°  or  even  4°,  often  reaches 
the  normal  by  the  sixth  day,  leaving  the 
skin  still  deeply  stained  by  the  fading  rash, 
and  the  patient  weak.  During  the  next 
week  or  ten  days  there  is  a  tendency,  not 
only  to  depression,  but  to  sudden  rises  of 
temperature,  with  various  complications  that 
retard  or  endanger  convalescence.  We  notice 
three  stages — the  ingress;  the  eruption; 
and  the  decline. 

The  Ingress. — The  ingress  of  measles  is 
not  always  with  marked  initial  fever.  Coryza 
and  spots  of  the  rash  may  be  observed  before 
illness  is  complained  of,  though  some  eleva- 
tion of  temperature  can  be  traced  for  three 
days  before  the  full  eruption.    This  febrile 
movement  has  been  preceded  in  some  cases, 
where  thermometric  observations  were  made 
throughout  the  period  of  incubation,  _  by  a 
well  -  marked  depression  before  the  initial 
fever,  and  then  vomiting  or  headache,  ver- 
tigo, chorea,  eclampsia,  and  other  irregular 
symptoms  may  occur.     Often  some  slight 
disturbances  of  health,  and  even  cough,  have 
been  observed  all  through  the  incubation- 
period  ;  sometimes  an  intercurrent  disease 
has  delayed  the  regular  march  of  the  inva- 
sion to  seven  or  eight  days,  or  the  latent 
stage  has  been  prolonged  to  ten  or  twelve 
days,  or  these  days  may  be  febrile  from  a 
concurrent  influenza   or  herpetic  catarrh. 
The  infection  of  influenza,  received  after  that 
of  measles,  in  one  case  delayed  the  inva- 
sion by  ten  days.   The  eruptive  fever  always 
occupies  four  days.    As  this  approaches  the 
crisis,  many  symptoms  are  aggravated.  In- 
cessant cough  occurs,  often  in  children  with 
croup  of  the  catarrhal  kind ;  bronchial  irri- 
tation with  rales  and  rhonchal  fremitus,  or 
possibly  submucous  rhonchus,  may  be  heard 
at  the  pulmonary  bases;  the  respirations, 
hurried  and  shallow,  are  30  to  40  in  the 
minute;  the  pulse  is  quickened  to  130  or 
140.    Both  the  respiration  and  the  pulse, 
especially  the  former,  are  more  accelerated 
in  young  children;  and  with  them  convul- 
sions may  at  this  period  retard  the  eruption 
or  prove  fatal.    Death  before  the  rash  is 
thrown  out,  though  rare,  has  also  happened  in 
adults.    The  urine  is  scanty,  yellow  or  dark- 
coloured,  and  deposits  Uthates ;  at  the  crisis 
it  has  been  suppressed  for  forty-eight  hours. 
Abdominal  pain  or  diarrhoea  often  occurs  at 


this  time,  and  the  latter  may  become  a  serious 
symptom.  Thirst  is  great ;  the  lips  are  dry  ; 
the  tongue  is  moist,  with  red  papillae  show- 
ing through  a  thick  white  fur.  The  palate 
and  fauces  are  red,  from  many  punctiform 
congeries  of  vessels.  The  deep  injection  and 
swelhng  of  the  pharynx  may  extend  to  the 
Eustachian  orifices,  and  cause  deafness. 
Deglutition  is  painful,  and  sometimes  diffi- 
cult, from  the  imperfect  closing  of  the  turgid 
epiglottis,  as  well  as  from  fulness  of  the 
tonsils.  With  these  throat-symptoms,  the 
gland  at  the  angle  of  the  jaw  is  somewhat 
enlarged  and  tender  ;  but  there  is  not  much 
swelling  or  oedema  of  the  overlying  integu- 
ment. The  lymphatic  glands  of  the  neck  are 
palpably  enlarged  before  there  is  much  or 
any  rash  on  the  skin,  those  of  the  axilla  and 
groin  afterwards.  Epistaxis  is  not  rare.  The 
eyelids  are  swollen,  the  conjunctiva  being  in- 
flamed and  purulent ;  intolerance  of  light  is 
complained  of ;  and  there  is  risk  of  the  eye 
bemg  permanently  injured.  The  nocturnal 
dehrium  and  most  of  the  urgent  syraptoms 
abate  when  the  eruption  of  measles  is  com- 
pletely out. 

The  Bash. — The  rash  of  measles  first  shows 
itself  on  the  face  or  shoulders,  in  distinct  red 
spots,  in  circular  groups  or  much  scattered  ; 
fresh  spots  soon  show  in  the  clear  skin.  They 
begin  as  red  points,  which  are  raised,  and 
feel  rough  or  •  shotty,'  especially  on  the  face, 
and  early  in  the  eruption ;  they  then  form 
crescentic  groups,  which  coalesce  into  patches 
of  irregular  outline  on  the  body.    The  face, 
soon  disfigured  by  the   swelling,  is  first 
covered ;  then  the  neck  and  chest.    The  rash 
is  also  well-marked  in  the  scapular  region, 
extending  to  the  rest  of  the  trunk  and  to  the 
extremities  on  the  second  day,  becoming 
more  sparse  as  it  descends.    A  pecuhar  and 
offensive  odour  from  the  sick  is  recognisable 
during  the  whole  eruptive  period.    The  rash 
declines  in  the  order  of  its  invasion.  Within 
twenty-four  hours  the  sweUing  of  the  face 
subsides;   the  red  spots,  no  longer  raised, 
become  pale  under  pressure,  and  leave  a 
yellowish  discoloration,  or  on  the  shoulders 
marks  of  a  dusky  red.    Considerable  irrita- 
tion attends  the  rash,  continuing  with  it  to 
the  third  day  or  longer.    At  this  time  fine 
desquamation  is  noticed  on  the  face ;  small 
scales  of  cuticle  are  detached  from  the  top  of 
the  enlarged  papillae,  so  that  most  of  the  sur- 
face is  furfuraceous  ;  this  disappears  with  the 
irritation  by  the  second  week,  or  may  persist 
a  week  longer ;  it  does  not  occur  when  the 
eruption  has  been  slight,  hardly  ever  on  the 
fingers  and  feet,  and  never  in  large  shreds. 
A  coppery,  mottled  discoloration  remains 
on  the  more  vascular  parts  of  the  skin,  or 
where  the  rash  has  been  most  marked,  for 
eight  or  ten  days,  and  sometimes  contmues 
visible  three  weeks  from  the  commencement 
of  the  illness.    The  eruption  may  begin  on 
other  parts  of  the  body  than  the  face,  as  at 
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'the  seat  of  any  injury  to  the  skin.  The 
•disease  may  run  its  course  safely  with  very 
Jittle,  possibly  without  any,  eruption.  An  im- 
perfectly developed  dusky  or  Hvid  rash  is 
met  with  in  severe  cases ;  a  full  rash  may 
recede  on  serious  limg-complication.  Pete- 
chial specks  may  accompany  a  moderate 
eruption,  or  hsemorrhagic  spots  compUcate 
the  irregular  forms.  Some  of  the  earlier 
:spots  may  not  only  be  raised  and  acuminate, 
but  minutely  vesicular  at  their  apices.  In 
the  dark  races  the  eruption  is  yellowish, 
raised  above,  but  somewhat  lighter  in  colour 
than  the  surrounding  integument ;  in  the 
mulatto  it  varies  from  a  yellowish  to  a  dusky 
brown;  but  all  other  signs  of  the  eruptive 
period  are  well  marked. 

The  Decline.  Complications  and  SequelcB, 
The  pulmonary  lesions  of  the  febrile  stage, 
capillary  bronchitis  or  broncho-pneumonia, 
may  delay  defervescence,  or  rapidly  prove 
fatal.  "With  moderate  lung-mischief  the  fall 
•of  temperature  following  the  rash  is  often 
"very  marked ;  and,  with  extreme  depression, 
further  congestion  of  the  lung  may  occur. 
The  UabiHty  to  depression  of  temperature 
which  follows  many  acute  fevers  is  specially 
marked  in  this  one,  and  requires  to  be 
;guarded  against.  A  tendency  to  sudden  ele- 
vations of  temperature  is  also  noticeable  for 
ten  or  twelve  days  after  the  eruptive  fever 
•subsides  ;  rarely  this  has  been  accompanied 
lay  a  recrudescence  and  reappearance  of  the 
rash  :  a  true  relapse  is  hardly  known.  The 
common  accidents  of  this  period  are — first,  a 
letimi  of  cough  in  children ;  this  may  be 
croupy,  beginning  the  very  day  of  the  first 
•decline  of  temperature.  The  temperature 
again  rises  suddenly,  perhaps  to  103°,  with 
greatly  excited  pulse  and  respiration.  Next 
day  there  is  tracheal  rhonchus,  but  no  in- 
creased size  of  the  cervical  glands.  The 
cough  then  becomes  looser,  and  thin  shreds 
•of  false  membrane  are  expelled.  This  form 
•of  membranous  croup  is  as  conmaon  from 
three  to  six  days  after  the  rash,  as  catarrhal 
■croup  is  the  day  before  the  rash.  It 
rarely  attacks  more  than  one  child  in  a 
family;  this  is  sometimes  the  same  child 
who  had  laryngeal  symptoms  in  the  catarrhal 
period.  In  some  epidemics  laryngitis  and 
subsequent  hoarseness  have  often  followed. 
More  frequently  a  return  of  cough,  or  of 
short  hurried  breathing,  mdicates  the  com- 
mencement of  bronchitis  or  of  broncho-pneu- 
monia. The  air-passages  are  left  in  a  specially 
irritable  state  after  measles,  so  that  the  chest 
must  always  be  looked  to.  The  eyelids  also 
need  care.  Otitis  may  cause  a  high  tem- 
perature of  short  duration.  Three  or  four 
febrile  irjterruptions  may  happen  in  a  single 
convalescence.  Serious  complications,  not 
attended  with  much  temperature-disturbance, 
are  found  in  diarrhoea,  dysentery,  and  pas- 
sive haemorrhages.  Enteritis,  with  diarrhfua 
and  dysentery,  is  as  fatal  and  frequent  a 


compUcation  of  this  disease  in  hot  climates 
as  are  pulmonary  affections  with  us.  In  con- 
valescence, after  a  critical  increase  of  urine, 
the  kidneys  act  more  freely;  if  during  pul- 
monary obstruction  the  chlorides  were  dimi- 
nished, they  now  reappear,  the  excretion  of 
urea  is  increased,  and  uric  acid  may  be 
eliminated  in  excess.  Albuminuria,  unless 
determined  by  extreme  neglect  and  exposure, 
is  not  often  a  consequence  of  measles. 

Impairment  of  health  results  as  often  from 
this  as  from  any  other  specific  fever.  Nerve- 
waste  may  lead  to  imbecility  and  dementia. 
Acute  tuberculosis  is  started,  or  tubercular 
deposits  begin  after  measles.  The  strumous 
diathesis  is  evoked,  and  may  set  up  a  trouble- 
some ophthalmia,  with  danger  to  the  cornea ; 
or  a  fatal  ulcerative  stomatitis.  Abrasions  of 
the  nares  or  hps  may  persist  or  extend,  eczema 
or  ecthyma  appear,  and  glandular  enlarge- 
ments increase  or  become  chronic.  Even  in 
the  robust  acute  pulmonary  disease  is  readily 
induced  by  exposure  or  want  of  care  during 
convalescence ;  a  Liability  to  this,  to  pustular 
eruptions,  and  for  three  weeks  to  irregular 
febrile  disturbance,  may  be  noted.  It  has  hap- 
pened that  some  nervous  disorders,  such  as 
chorea,  epilepsy,  or  mania,  have  been  arrested 
during  an  attack  of  measles,  and  with  perma- 
nent benefit.  Measles  not  infrequently  co- 
exists with  mumps  and  with  whooping-cough, 
more  rarely  with  varicella  and  vaccinia. 
Either  of  these,  taken  with  measles,  is  delayed 
or  interrupted,  resuming  its  course  when  the 
eruption  of  measles  is  over.  Whooping- 
cough,  established  beforehand,  is  temporarily 
interrupted  by  an  attack  of  measles.  Scarlet 
fever  may  compHcate  measles ;  also  ery- 
sipelas ;  or  measles  may  be  contracted  in  the 
course  of  typhoid  fever.  Diphtheria  is  not  so 
frequent  a  compHcation  of  measles  as  it  is  of 
scarlet  fever.  After  any  of  these  diseases  the 
hability  to  suffer  infection  from  the  others 
seems  to  be  increased.  The  exemption  from 
a  second  attack  of  measles  is  not  universal, 
but  the  exceptions  to  the  rule  are  so  few  as 
to  be  rarely  observed.  Some  persons  pro- 
tected by  a  previous  attack  have  had  catarrh, 
with  transient  rash,  while  in  attendance  upon 
children  with  measles.  In  two  instances  ob- 
served by  the  writer,  at  intervals  of  fifteen 
and  twenty-five  years  respectively  from  the 
primary  attack,  the  rash  was  preceded  by 
the  usual  catarrhal  fever,  and  was  but 
slightly,  if  at  all,  modified.  Out  of  mmaber- 
less  mistaken  cases,  no  others  have  come 
under  his  notice'.  An  allied  form  of  rubeola 
{sine  cata/rrho),  essentially  distinct,  is  com- 
monly mistaken  for  measles ;  hence  the 
belief  in  second  measles. 

Mortality. — The  fataKty  of  measles  is  in- 
creased by  extremes  of  heat  in  hot  countries 
and  seasons,  and  by  extremes  of  cold  in  cold 
climates;  by  malarial  soil,  vitiated  air,  or 
crowded  dwellings;  by  defective  diet;  and 
by  scurvy. 
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The  annual  mortality  from  measles  in 
London  is  nearly  five  per  ten  thousand. 
The  deaths  from  measles  are  about  one  per 
cent,  of  all  deaths  in  England  and  Wales, 
and  nearly  two  per  cent,  in  large  towns; 
this  is  higher  during  epidemics,  but  has  not 
reached  much  beyond  2-7  in  London.  The 
proportion  of  deaths  to  attacks  varies  from 
twenty  to  thirty  per  cent,  in  crowded  wards, 
to  one  or  two  per  cent,  in  healthy  houses; 
the  mortality  of  ten  or  twelve  per  cent,  is  a 
common  estimate.  Among  young  children 
the  deaths  are  in  equal  proportion  for  the 
two  sexes  ;  more  than  half  of  the  whole 
number  of  deaths  from  measles  are  of  chil- 
dren under  two  years  of  age ;  the  proportion 
thence  progressively  diminishes.  This  differs 
from  what  is  observed  in  scarlet  fever  and 
diphtheria;  moreover,  the  proportionate  fatal- 
ity of  these  latter  diseases  in  the  two  sexes 
is  greater  for  girls. 

Pathology. — Measles  is  the  type  of  a 
zymotic  disease.  A  bacillus,  recognised  by 
Drs.  Canon  and  Pielicke  as  specially  con- 
cerned, is  described  in  the  Berliner  Klin. 
Wochenschrift  of  April  18,  1892.  It  was 
found  in  the  blood,  mostly  on  the  sixth  day 
of  the  disease  and  for  a  day  or  two  after 
the  crisis ;  also  in  the  nasal,  conjunctival,  and 
bronchial  secretions.  Ten  years  ago  Dr.  A. 
Ransome  obtained  some  such  particles  from 
the  breath  of  two  persons  suffering  from 
measles.  Drs.  Braidwood  and  Vacher  subse- 
quently confirmed  this  observation.  Glyce- 
rine, on  which  children  with  measles  respired 
during  any  of  the  eruptive  days,  exhibited  nu- 
merous highly  refractile  bodies,  larger  than 
those  seen  in  vaccine -lymph;  others  were  elon- 
gated. They  were  most  abundant  in  the  two 
days  of  greatest  eruption ;  they  were  not 
found  in  the  breath  during  health,  nor  in  the 
course  of  scarlet  fever  and  typhus.  After 
death  from  measles,  on  the  eighth  day,  they 
were  foimd  in  the  true  skin  in  groups  below 
the  rete  mucosum,  by  the  lymph-spaces  and 
sweat-ducts,  but  not  deeper  than  the  level  of 
these  glands ;  sparkling,  spindle-shaped,  rod- 
like, or  canoe-shaped  bodies  were  also  seen, 
which  did  not  take  the  carmine  stain.  These 
bodies  were  not  seen  in  the  lymph-spaces,  in 
the  sweat-ducts  and  glands,  nor  in  the  hair- 
foUicles.  In  the  lung  both  forms  were  found 
in  some  exudation  filling  the  alveoU.  The 
spherical  forms  had  a  dark,  smooth  outline, 
and  did  not  readily  take  the  carmine  stain. 
Near  these  were  rod-like,  fusiform,  or  ovate 
bodies,  slightly  stained  by  carmine.  These 
are  quite  distinguishable  from  the  particles 
seen  in  other  forms  of  pneumonia.  With  a 
high  power,  similar  sparkling,  staff-shaped 
bodies  were  seen  scattered  round  the  bile- 
ducts.  None  were  found  in  the  kidneys, 
spleen,  or  mesenteric  glands. 

In  the  blood  some  increase  of  white  and 
a  great  decrease  of  red  corpuscles  occurs 
during  the  fever  of  measles.  Numerous 


moving  microzymes  have  been  seen  during- 
the  eruption,  decreasing  rapidly,  and  dis- 
appearing in  three  weeks;  but  temporarily 
reappearing  with  any  febrile  disturbance. 

Diagnosis. — The  first  spots  of  measles,  if 
scattered,  raised,  and  hard,  may  be  mistaken 
for  those  of  small-pox ;  or  the  small-pox  erup- 
tion may  begin  with  some  measles-like  roseola. 
The  temperature  curve  for  the  two  diseases 
is  similar.  In  the  small-pox  curve  a  sudden 
rise  begins  only  two  days  before  the  eruption, 
whilst  in  measles  there  is  a  gradual  rise  for 
three  or  foTir  days ;  this  in  small-pox  is  evi- 
denced by  a  history  of  sudden  and  severe 
iUness  only  on  the  day  but  one  before  the 
eruption,  whilst  in  measles  there  is  no  such 
symptom  on  that  day,  the  illness  dating  from 
a  day  or  two  earlier,  usually  with  distinctive 
catarrhal  symptoms. 

The  declining  rash  of  measles  leaves  a 
mottling  of  the  skin,  not  unlike  the  mulberry 
eruption  of  typhus ;  the  latter  seldom  appears 
before  the  fifth  day  of  the  disease,  the  fever 
continuing  high  for  several  days  after.  In 
measles,  at  this  stage  of  the  rash,  the  fever 
has  already  begun  to  decline,  the  tempera- 
ture falling  suddenly,  often  to  below  the 
normal.  The  rash  of  rubeola  sine  catwrrho, 
rubella,  or  Botheln,  closely  resembles  the 
eruption  of  measles  ;  the  spots,  brighter  in 
colour  and  even  more  discrete,  are  preceded 
by  only  one  day  of  headache  or  slight  sore- 
throat.  The  incubation-period  generally  is 
longer  than  in  measles.  In  scarlet  fever  the 
ingress  is  sudden  ;  there  is  the  characteristic 
sore-throat;  and  there  is  the  early  appear- 
ance on  many  parts  of  the  body  of  the  finely 
diffused,  comparatively  smooth,  bright  scarlet 
redness  of  the  rash.  The  incubation-period 
has  been  short.  In  erysipelas  the  redness 
appears  at  one  part  only,  and  extends  from 
that,  whether  it  be  the  face  or  other  parts  of 
the  body.  Roseola  from  irritating  articles  of 
food  has  very  little  fever,  and  no  enlargement 
of  the  cervical  glands,  otherwise  it  might  look 
like  measles ;  of  the  rashes  from  drugs  that 
of  phenazone  may  resemble  the  early  papules, 
that  from  cubebs  the  later  mottling.  Urti- 
caria and  erythema,  with  differing  aspect, 
cause  but  slight  thermometric  disturbance. 

Prognosis. — This  is  mostly  favourable  in 
measles :  the  tendency  of  the  febrile  action 
is  to  recovery.  Favom-able  progress  may  be 
endangered  by— (1)  the  bad  health  of  the 
sufferer;  (2)  want  of  care;  (3)  unsanitary 
surroundings.  Under  either  of  these  con- 
ditions the  simplest  kind  of  measles  may 
give  rise  to  the  worst  forms  of  the  disease. 
Morbilli  mitiores  and  graviores  are  not  es- 
sentially distinct.  High  fever  with  the  erup- 
tion is  not  in  itself  unfavom-able..  At  this 
time  a  temperatm-e  of  105°  in  children,  and 
104°  in  adults,  or  half  a  degree  beyond,  is- 
safely  reached ;  with  precautions  at  its  sud- 
den decline,  the  progress  afterwards  is  mostly 
satisfactory.    High  temperature  during  the 
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after-course  is  a  sign  of  greater  import;  it 
tmides  to  vai-ious  complications,  and  sub- 
sides as  they  are  relieved.  Occurring  irregu- 
larly it  is  a  cause  for  anxiety ;  if  steadily 
maintained,  or  recurring  regularly  at  short 
intervals,  with  wasting  as  a  result,  there  is 
little  hope  of  recovery,  and  none  if  acute 
tuberculosis  of  limg  or  of  brain  is  evidenced. 
The  latter  danger  makes  convulsions  of  worse 
augm-y  in  the  decline  than  during  the  ingress 
of°measles  in  young  children;  convulsions, 
^taking  the  place  of  delirium  in  older  persons, 
cease  after  the  eruption.    Eecession  of  the 
rash  is  not  alarming  when  the  attack  is  slight, 
or  the  temperature  is  low  at  the  crisis  ;  when 
there  is  pulmonary  or  other  local  congestion, 
and  at  the  same  time  sudden  depression,  it 
becomes  an  additional  sign  of  danger.  A 
dark  rash,  interspersed  with  fine  red  specks, 
may  occm-  early  in  cases  of  moderate  severity; 
a  dusky  or  livid  colour  subsequently  marks 
•cases  of  considerable  intensity  ;  petechial  or 
hsemorrhagic  blotches  at  this  time  are  of 
grave  import,  as  indicative  of  scorbutus, 
which  state  ranks  next  to  impaired  nutri- 
tion in  infants  as  the  most  unfavourable  con- 
comitant of  measles.    Black  or  hsemorrhagic 
measles,  without  scorbutus,  is  more  rare  than 
is  haemorrhagic  or  black  small-pox.  Some 
dangerous  haemorrhages  may  foUow  measles 
where  no  scorbutic  condition  exists.  Among 
unsanitary  conditions,  though  the  presence 
■of  sewer-gas  has  in  isolated  instances  deter- 
mined a  fatal  result,  the  most  disastrous  is 
overcrowding.     The  great  mortality  from 
measles  is  due  to  lung-disease,  not  at  the 
height  of  the  fever,  but  in  the  second  week ; 
the  frequency  and  severity  of  pulmonary 
compUcations  being  less  a  direct  effect  of  low 
■temperature  than  of  tainted  air  in  which  the 
poor  are  pent  up  for  the  sake  of  warmth. 
During  the  ingress  of  measles  exposure  to 
cold  may  occasion  a  highly  dangerous  suffo- 
cative catarrh,  with  capillary  bronchitis ;  after 
•or  during  the  rash  a  chill  is  as  likely  to  con- 
duce to  serious  diarrhoea  as  to  pulmonary 
congestion,  especially  in  hot  weather.  Equally 
depressing  in  their  effects,  these  are  direct 
results  of  the  disease  independently  of  weather 
or  season.    Measles  contracted  during  acute 
or  prolonged  illness  is  a  grave  additional 
danger.    In  the  puerperal  state  infinitely 
less  mischief  is  produced  by  this  disease  than 
by  scarlet  fever.  Dehvery  has  been  hastened 
without  mischance ;  or  abortion  has  resulted, 
not  without  risk  of  fatal  results.    There  are 
times  when  young  married  women  who  have 
not  had  measles  should  keep  from  risk  of 
infection.    It  would  seem  that  the  child  can 
go  through  the  disease  m  utero,  with  after- 
immunity.    There  is  an  instance  on  record 
of  a  mother  with  measles  giving  birth  to  a 
child '  fuU  of  measles,'  both  doing  well ;  others 
of  infants  having  the  rash  three,  five,  and 
eight  days  after  birth,  when  the  mother  was 
terself  ill.     Infants  escape  measles  while 


suckling,  insomuch  as  they  are  less  exposed 
to  infection ;  they  may  suffer  no  less  severely 
than  others.  In  adolescence  a  body-heat  of 
107°  has  been  safely  passed,  during  the  de- 
cUne  of  measles,  with  no  marked  complica- 
tion. In  children  of  all  ages  a  warning  is 
given  of  some  danger  closely  following  the 
eruption  when  the  normal  fall  of  tempera- 
ture at  the  crisis  is  delayed  or  prevented. 
In  advanced  convalescence  sudden  rise  of 
temperature,  with  delirium,  often  marks  an 
attack  of  pneumonia ;  this,  if  of  limited  ex- 
tent, may  be  hoped  to  end  favourably  in  a 
week  by  resolution,  without  much  cough,  but 
with  steady  high  temperature  tUl  near  the  end. 

Treatment.  —  Eest,  pure  air,  equable 
warmth,  diluents,  and  nourishment,  are  the 
chief  requisites  in  the  treatment  of  measles. 

All  risks  from  exposure  or  fatigue  should 
be  avoided  while  the  disease  may  be  only 
latent.  The  first  catarrhal  signs  demand 
confinement  to  the  room ;  the  initial  fever, 
rest  in  bed.  The  usual  meals,  moderate  in 
quantity,  may  be  taken ;  if  not,  milk,  broth, 
or  meat-jeUy  will  be  required.  Extra  Hquids, 
such  as  barley-water,  lemonade  wdth  gum  or 
glycerine,  cold  water,  and  small  pieces  of  ice, 
are  pleasant  and  necessary.  Simple  salines, 
as  potash  in  the  lemonade,  or  citrate  of 
ammonium,  are  useful.  Dilute  acetate  of 
ammonium,  coloured  with  syrup  of  saffron, 
is  an  old  and  good  form;  to  this  a  few 
drops  of  ipecacuanha  wine  may  be  added, 
but  neither  expectorants  nor  diaphoretics 
have  any  influence  on  the  cough  imtil 
after  the  eruption.  Antimonials  and  aconite 
should  be  avoided.  The  bowels  must  be 
gently  regulated;  a  furred  tongue  is  not  a 
reason  for  giving  purgative  medicine.  No 
diminution  of  the  expected  critical  fever,  if 
this  were  desirable,  will  be  brought  about 
by  the  action  of  emetics  and  aperients ;  where 
either  of  such  evacuations  have  troubled  the 
ingress,  the  eruption  is  delayed  with  no  after- 
benefit.  Hot  applications  relieve  pain  and 
cough.  The  free  use  of  cold,  so  speedy  and 
potent  an  antipyretic  in  scarlet  and  other 
fevers,  is  not  required  in  the  early  stages  of 
measles,  and  would  be  injurious  until  after 
the  eruption  is  out ;  where  this  is  interrupted, 
as  by  debUity  or  chill,  sometimes  by  con- 
vulsions in  mfants,  the  warm  bath  is  to  be 
used,  with  or  without  the  addition  of  mustard. 
At  this  stage  of  the  disease  wine  is  rarely 
necessary ;  it  may  be  required  after  epistaxis 
or  for  sudden  depression,  where  food  has  not 
been  taken.  The  room  should  be  kept  quiet, 
and  at  times  dark,  so  that  sleep  may  be 
favoured.  Tepid  sponging  of  the  surface, 
part  at  a  time,  relieves  the  feeling  of  heat 
and  tension ;  irritation  is  soothed  by  applying 
cold  cream  to  the  face,  and  carbolated  oil  to 
the  body,  or  by  rubbing  with  suet  in  some 
places.  The  bed-clothes  should  not  be  too 
heavy.  An  attendant  may  be  required  dur- 
ing the  night.  Good  ventilation  admits  fresh. 
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air  without  draught  or  chill  to  the  patient. 
A  spray  of  ozonised  water  or  aromatic  vinegar 
freshens  the  air  of  the  room,  and  is  preferable 
to  steam.    In  this  way,  with  previous  good 
health,  the  danger  of  pulmonary  complica- 
tions is  lessened.    When  several  cases  have 
to  be  treated  in  a  ward,  each  patient  should 
have  a  space  screened  off  from  draughts,  and 
kept  sweet.    Directly  the  rash  is  out,  the 
fever  falls,  the  tongue  cleans,  the  appetite 
returns,  and  the  patient  seems  cheerftd  and 
well ;  ordinary  food  can  soon  be  taken,  sleep 
retvirns,  and  no  alcoholic  stimulant  is  re- 
quired.   On  the  other  hand,  with  disHke  of 
food,  languor,   or    restlessness    at  nights, 
stimulants  should  be  given,  before  the  dry 
tongue,  small  and  rapid  pulse,  receding  rash, 
or  signs  of  pulmonary  congestion  render  free 
and  frequent  stimulation  indispensable.  There 
is,  perhaps,  no  condition  where  wine  and 
spirits  produce  such  marked  and  immediate 
benefit  as  in  the  pulmonary  congestion  at 
the  crisis  of  measles ;  they  are  sometimes  a 
rneans  of  saving  life  in  the  after-depression 
till  such  nourishment  can  be  taken  as  will 
soon  supply  the  needed  support.  Sedatives 
are  not  often  required  ;  a  small  dose  of 
Dover's  powder  moderates  any  tendency  to 
diarrhoea;  this  is  always  to  be  guarded  against 
and  never  provoked.    Where,  without  com- 
plication, the  febrile  crisis  is  delayed,  a  dose 
of  quinine  with  Dover's  powder  at  night  has 
been  useful.    After  the  crisis  tepid  bathing, 
with  great  precaution,  aids  sleep,  and  gives 
tone  to  the  cutaneous,  bronchial,  and  pul- 
monary circulations ;  cold  affusions  m&j  be 
necessary  for  hyperpyrexia  at  a  later  stage, 
when,  if  head-symptoms  threaten,  ice  should 
be  applied  to  the  head.    Croupy  symptoms 
and  bronchial  catarrh  are  better  treated  with- 
out steam  cots  or  kettles.    Diarrhoea  at  the 
close  of  measles  may  take  the  place  of  pneu- 
monic symptoms,  and  need  not  be  suddenly 
checked ;  rest  in  bed,  carefully  regulated  diet, 
and  stimulants,  with  opiate  epithems,  or  an 
opiate  enema,  will  relieve  this.   The  mineral 
acids,  with  or  without  a  bitter,  aid  digestion, 
and  can  either  be  given  very  dilute  as  a 
drink  at  any  time,  or  in  a  definite  dose  with 
food.    For  the  irregular  febrile  disturbance 
noticed  in  the  weakly,  they  are  useful  ad- 
juncts to  the  quinine  or  cod-liver  oil  that  are 
then  essential.    Some  local  troubles  must  be 
treated.     Earache  needs  a  dose  of  butyl- 
chloral  hydrate,  or  a  warm  poialtice  with  a 
little  opium  in  the  ear  gives  relief ;  otorrhoea 
requires  tepid  syringing.    For  ophthalmia, 
lead  lotion,  and  the  topical  use  of  belladonna 
or  atropine  if  there  be  photophobia,  are  neces- 
sary; the  swollen  eyelids  should  be  raised 
to  see  that  no  injury  to  the  eye  occurs,  while 
other  severe  symptoms  may  be  attracting 
most  attention.  Ulcers  in  the  mouth  or  else- 
where may  have  to  be  touched  with  diluted 
borax  or  boric  acid,  where  astringent  washes 
are  ineffective.    After-treatment  is  always 
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important  and  necessary.    For  the  anaemia, 
which  attends  convalescence  some  form  of 
iron  is  to  be  taken  with  meals  two  or  three 
times  a  day.    Cod-hver  oil  should  be  given 
[  an  hour  after  meals,  at  least  twice  a  day,  to 
j  the  strumous  or  dehcate.    Often  the  mineral 
I  acids  with  a  bitter  are  of  service,  especially 
j  when  the  rash  has  been  livid  or  petechial. 
The  clothing  should  be  warm,  with  flannel 
next  the  skin.    Cold  bathing  rapidly  per- 
formed, or  with  salt-water,  is  to  be  recom- 
mended ;  and  when  the  weather  is  fine,  the 
I  patient  should  go  out  of  doors  once  or  twice 
j  a  day,  avoiding  chill  or  fatigue.  Children 
j  are  the  better  for  an  afternoon  sleep ;  adults, 
should  avoid  full  work,  or  exposure  at  night, 
for  one  or  two  months  after  measles.  Con- 
valescents should  have  a  change  of  room  in 
the  second  week  of  the  illness.  Means  should 
then  be  taken  to  purify  and  disinfect  the  sick 
chamber,  as  by  burning  sulphur  or  the  bi- 
sulphide of  carbon  in  it  before  the  cleaning  ; 
this  does  not  interfere  with  other  rooms  in 
the  house  to  which  convalescents  are  re- 
moved.   All  clothes  and  the  bedding  used 
during  the  illness  should  be  afterwards  stoved. 
Change  of  air  or  place  is  not  so  necessary  as- 
is  often  supposed.    Home  is  the  best  place' 
for  cure,  not  only  until  all  danger  of  infection 
is  passed,  but  that  the  dangers  of  conva- 
lescence and  the  possible  development  of  any 
constitutional  defect  may  be  watched,  and  re- 
ceive the  earliest  and  best  attention. 

William  Squire. 

MEASUREMENT.— A  method  of 
physical  examination,  in  which  tape-mea- 
sures and  other  instruments  are  used  to 
ascertain  accurately  the  shape,  dimensions, 
and  movements  of  difierent  parts  of  the- 
body.    See  Physical  Examination. 

MEDIASTINUM,  Diseases  of.— 
Synon.  :  Fr.  Maladies  du  Mediastin ;  Ger.. 
Krankheiten  dea  Mediastinum. — The  prin- 
cipal morbid  conditions  which  occur  in  con- 
nexion with  that  region  of  the  chest  which  is. 
known  as  the  mediastinum,  are  (1)  aneurysm 
of  the  thoracic  aorta ;  (2)  inflammation  of  the 
tissues  or  textures  within  the  cavity ;  and  (3) 
new-growths  involving  the  same  space.  Of 
these  conditions,  aortic  aneurysm  is  by  far  the 
most  common ;  but  it  possesses  so  many  special 
features  that  it  is  described  separately  in  this 
work  {see  Aorta,  Diseases  of ;  and  Thoracic 
Aneurysm).  The  remaining  pathological  con- 
ditions involving  the  mediastinum  are  dis- 
cussed in  this  article. 

1.  Mediastinum,  Inflammation  of. — 
Synon.  :  Mediastinitis ;  Fr.  Media^tinite ; 
Ger.  Mediastinitis. 

Definition. — This  term  has  been  employed 
to  denote  inflammation  of  the  serous  surface 
of  the  duplicature  of  the  pleura  separating 
the  pleural  from  the  mediastinal  ca%dty,  and 
also  inflammation  originating  in  the  cellular 
tissue  or  other  textures  of  the  mediastinal 
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space.  In  the  former  sense  mediastinitis  is 
but  a  variety  of  pleurisy,  which,  though  it 
may  be  chai-acterised  by  special  sjTnptoms, 
must  be  very  difficult,  if  not  impossible,  to 
diagnose  during  life.  We  confine  our  atten- 
tion here  to  inflammation  and  its  results  in 
the  mediastinal  cavity. 

^Etiology  and  Anatomical  Characters. — 
There  are  very  few  trustworthy  observations 
on  record  of  simple  acute  inflammation  of 
the  mediastinum,  terminating  either  in  reso- 
lution or  in  effusion  of  plastic  lymph.  An 
example  of  the  latter  detailed  by  Wildemann 
is  probably  unique.  In  this  instance  the 
anterior  mediastinum  was  filled  vidth  layers 
of  sohd  exudation ;  the  pericardium  inflamed ; 
and  its  cavity  distended  by  six  oimces  of  pus. 
The  mediastinal  effusion  appeared  to  have 
been  occasioned  by  long-continued  pressure 
on  the  sternal  region.  On  the  other  hand, 
we  have  numerous  examples  recorded,  in 
which  mediastinal  abscesses  have  resulted 
both  from  primary  or  idiopathic,  and  from 
secondary  or  symptomatic,  inflammation. 
Primary  abscess,  though  rare,  is  occasionally 
met  with,  produced  either  by  local  injury  or 
simply  cold.  Gunther  (in  Oesterreich.  Zeit- 
schr.  f.  prdkt.  Heilk.  1859)  and  others  have 
recorded  cases  of  mediastinal  abscess  origi- 
nating simply  in  cold.  It  may,  however,  be 
suspected  that  some  forgotten  physical  injury 
had  in  certain  of  these  cases  been  received, 
as  in  the  only  case  of  the  kind  that  has  fallen 
under  the  writer's  notice.  Dr.  Goodhart,  in 
the  Pathological  Transactions,  vol.  xxvui., 
records  a  case  of  acute  mediastinal  abscess, 
resulting  apparently  from  injury  produced  by 
the  sticking  of  a  piece  of  meat  in  the  oeso- 
phagus. But  by  far  the  most  frequent  cause 
is  suppuration  of  the  lymphatic  glands  in 
scrofulous  subjects,  as  in  a  remarkable  in- 
stance recorded  by  Dr.  Bristowe,  in  the 
Pathological  Tramsactions,  vol.  ix.  p.  46. 
Secondary  or  symptomatic  abscesses,  in  the 
form  of  purulent  depots,  are  not  infrequently 
met  with  in  the  anterior  mediastinum,  either 
in  connexion  with  operations,  such  as  tra- 
cheotomy, or  as  the  result  of  general  pysemia. 
SyphiUtic  gimamata  are  also  sometimes  found 
in  this  region. 

Symptoms. — The  only  instance  of  primary 
abscess  of  the  anterior  mediastinum  that  has 
fallen  under  the  writer's  observation  presented 
the  following  symptoms :  A  middle-aged 
lady,  previously  in  good  health,  fell  on  going 
upstairs  and  struck  the  stermun  against  the 
stone  edge  of  the  stairs.  A  few  weeks  after- 
wards she  complained  of  uneasiness  about 
the  chest,  and  of  pains  in  the  left  shoulder 
and  about  the  scapula  and  neck.  They  were 
not  severe,  and  had  more  the  character  of 
neuralgia  or  rheumatism  than  of  anything 
more  serious.  After  a  time  there  was  some 
general  derangement  of  the  health,  attended 
by  dyspeptic  symptoms,  a  certain  degree  of 
febrile  disturbance,  some  dyspnoea,  and  in- 
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abihty  to  lie  down  except  in  certain  positions. 
Two  months  after  the  accident,  which  had 
been  forgotten,  there  was  a  distinct  promi- 
nence over  the  upper  part  of  the  sternum  of 
an  oval  shape,  and  rather  less  in  circum- 
ference than  the  palm  of  the  hand,  not  red, 
but  tender  on  pressmre,  and  to  which  was  re- 
ferred a  sense  of  imeasiness  and  oppression. 
The  aspect  of  the  patient  was  indicative  of 
some  anxiety,  but  not  distress.    The  breath- 
ing was  quiet ;  the  pulse  was  quickened ;  but 
there  was  little  or  no  febrile  heat.  There 
was  some  cough,  attended  by  mucous  expec- 
toration sometimes  streaked  with  blood.  The 
patient  complained  of  soreness  and  irritation 
of  the  larynx  and  fauces.    The  action  and 
situation  of  the  heart  were  normal.  There 
was  dulnesB  on  percussion  over  the  whole  of 
the  prominence  of  the  sternum,  and  nowhere 
else  throughout  the  chest,  but  neither  pulsa- 
tion nor  fluctuation  could  be  detected  in  the 
swelling.   There  was  no  physical  evidence  of 
pressure  either  on  the  trachea  or  bronchi, 
although  the  patient  admitted  a  feeling  of 
weight  or  pressure,  as  well  as  of  dull  uneasi- 
ness ;  but  there  had  been  no  sense  of  throb- 
bing.   There  was  no  enlargement  of  the 
jugulars  or  superficial  veins,  nor  any  tume- 
faction of  the  base  of  the  neck.  Careful 
physical  examination  of  the  whole  chest  re- 
vealed nothing  beyond  a  few  loose  mucous 
rales.    Local  sedative  appUcations  and  the 
use  of  bromide  of  potassium  gave  some  reHef 
to  the  pain  and  local  tenderness,  but  the 
cough  and  laryngeal  irritation  continued. 
After  a  few  days  about  a  teaspoonful  of 
bright  fluid  blood  was  coughed  up,  and  the 
day  following  a  Uttle  more  without  effort. 
The  next  day  there  was  suddenly  brought  up 
from  two  to  three  ounces  of  purulent  matter, 
followed  by  a  sense  of  great  rehef.    A  micro- 
scopical examination  of  this  matter  revealed 
nothing  more*lhan  pus  and  mucus  mixed 
with  an  unusually  large  number  of  squamous 
epitheUal  cells,  but  not  a  trace  of  elastic 
tissue,  or  anything  to  indicate  disorganising 
changes  in  the  lung.    The  purulent  expecto- 
ration continued,  but  in  steadily  decreasing 
amount,  for  about  five  weeks,  the  sternal 
sweUing  subsiding  pari  passu.  Ultimately 
the  sternal  region  was  of  normal  aspect,  and 
the  general  health  was  completely  restored, 
though  for  some  time  there  was  occasional 
sUght  oppression  of  the  breathing. 

The  above  example  has  been  recited  be- 
cause the  symptoms  correspond  very  closely 
with  those  which  have  generally  characterised 
such  cases. .  In  some  instances,  however, 
there  has  been  more  distinct  evidence  of 
phlegmon,  and  a  greater  amount  of  febrile 
disturbance  and  distress.  Unless  the  abscess 
be  large,  or  associated  with  glandular  or  other 
organic  disease,  symptoms  of  compression, 
either  of  the  bronchi  or  large  vessels,  are  not 
usually  observed.  But  in  the  latter  case  there 
may  be  not  only  symptoms  of  venous  and 
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bronchial  obstruction,  but  even  serious  laryn- 
geal symptoms  and  paroxysms  of  severe 
dyspnoea.  The  abscess  may  open  into  either 
the  trachea,  bronchi,  or  pleural  cavity,  if  no 
external  outlet  is  obtained.  Spontaneous  ex- 
ternal opening  is  said  to  occur  most  frequently 
on  a  level  with  the  second  rib,  to  the  left  of 
the  sternvma. 

Prognosis. — The  prognosis  of  mediastinal 
inflammation  should,  in  view  of  its  possible 
modes  of  termination,  be  guarded. 

Treatment. — Unless  the  acute  symptoms 
of  phlegmonous  inflammation  should  be  well 
marked,  but  little  can  be  done  in  the  way  of 
treatment,  beyond  allaying  pain,  and  the  use 
of  local  sootliing  applications.  Strict  rest 
should  be  enjoined,  and  an  external  opening 
should  be  made  for  the  outlet  of  matter  as 
soon  as  distinct  indications  are  presented  of 
its  presence.  It  should  also  be  borne  in  mind 
that  the  inflammatory  action  is  liable  to 
spread,  and  to  involve  either  the  lungs  or 
the  pericardium. 

2.  Mediastinum,  Morbid  Growths 
connected  with. — By  far  the  larger  pro- 
portion of  intra-thoracic  growths  originate  in 
the  mediastinum,  and  for  the  most  part  in 
the  lymphatic  glands.  Others,  which  may 
commence  in  the  Ivmgs  or  pleura,  involve, 
sooner  or  later,  the  mediastinal  spaces.  In 
treating,  therefore,  of  mediastinal  tumours, 
from  a  chnical  point  of  view,  it  is  of  less 
importance  to  determine  their  precise  origin 
than  to  ascertain  the  general  character  of  the 
growth,  its  modes  of  development,  and  the 
effects  Ukely  to  be  produced  on  the  surround- 
ing textures.  It  is  manifest,  however,  that 
the  particular  site  of  the  growth  must  exer- 
cise an  important  influence,  both  on  the  early 
symptoms  and  the  subsequent  features  of  the 
case.  It  is  important,  therefore,  to  remember, 
when  forming  a  diagnosis  in  cases  necessarily 
very  obscure  in  their  early  stages,  how  very 
various  are  the  situations  and  relations  of 
the  growths.  Thus  either  functional  de- 
rangements of  the  heart,  neuralgic  pains  of 
the  muscles,  dysphagia,  spasmodic  affections 
of  the  larynx,  bronchial  irritation,  or  limited 
pleuritic  symptoms,  may  be  the  earliest  in- 
dications. 

Varieties  and  Symptoms. — Almost  every 
form  of  morbid  growth  has  been  met  with  in 
the  mediastina :  cancer  in  aU  its  varieties ; 
sarcomatous,  osteosarcomatous,  enchondro- 
matous,  and  fibrous  tumours ;  lymphade- 
noma;  lardaceous,  steatomatous,  and  tuber- 
cular masses ;  and  syphilitic  gummata.  The 
progress  and  duration  of  the  case  will  differ 
materially,  according  to  the  natural  history 
of  these  several  formations.  The  growth  of 
some  is  much  more  rapid  than  that  of  others. 
By  some  the  adjacent  textures  are  much 
more  readily  invaded  than  by  others.  Con- 
stitutional symptoms  and  impairment  of  the 
general  health  are  much  more  pronounced  in 
some  than  in  others.    Apart,  therefore,  from 


the  special  features  given  to  each  case  by  the 
particular  locality  of  the  disease,  there  will 
be  very  great  differences  in  its  general  aspect 
and  progress.  And  were  it  only  in  reference 
to  prognosis,  irrespective  of  treatment,  it 
would  be  very  desirable  to  determine  the 
nature  as  weU  as  the  existence  of  the  growth. 
This,  imfortunately,  in  many  instances,  can- 
not be  done  ;  but  in  others  we  may  form  an 
opinion  with  considerable  confidence.  The 
development  of  the  mahgnant  growths  is 
generally  much  more  rapid  than  that  of 
the  more  innocent,  and  the  duration  much 
shorter.  It  is  seldom  that  the  duration  of 
intra-thoracic  growths  of  a  malignant  cha- 
racter extends  beyond  a  year.  Those  having 
the  character  of  lymphadenoma  or  lympho- 
sarcoma are  sometimes  of  much  longer  dura- 
tion. These  in  a  large  proportion  of  cases 
commence  in  the  lymphatic  glands  of  the 
posterior  mediastinum,  or  in  the  anterior 
mediastinum,  fi'om,  as  some  believe,  remains 
of  the  thymus  gland.  They  sometimes  attain 
to  an  enormous  size,  and  may  ultimately 
involve  all  the  structures  within  the  thorax, 
including  the  heart  and  pericardium.  In 
other  instances,  commencing  probably  in  the 
connective  tissue,  the  disease  spreads  along 
the  roots  of  the  lungs  and  sides  of  the  bronchi, 
extensively  involving  the  adjacent  tissues 
and  the  lungs  themselves,  without,  for  a 
long  time,  giving  rise  to  any  considerable 
tumour.  In  other  cases  several  distinct 
txmiours  are  developed  at  some  distance 
apart.  The  period  at  which  pleuritic  efliision 
or  oedema  of  the  external  parts  occurs  also 
varies  greatly.  Thus,  too,  it  happens  that 
alterations  in  the  external  form  of  the  chest 
are  early  manifest  in  some  cases,  and  not  tiU 
later  in  others.  In  some  instances  these 
alterations  of  form  are  Umited,  in  others 
they  imphcate  the  whole  of  one  side,  or  even 
the  whole  contour  of  the  thorax.  In  not  a 
few  instances,  whilst  the  growth  is  still  of 
limited  extent,  and  confined  to  the  posterior 
mediastinum,  the  symptoms  so  closely  re- 
semble those  of  aneiu-ysm  as  to  make  the 
diagnosis  extremely  difficult  and  uncertain. 
The  more  prominent  symptoms  are  indeed 
in  some  instances,  and  for  a  long  time, 
mainly  cardiac.  This  it  is  important  to  bear 
in  mind,  inasmuch  as  pericardial  effusion 
and  consequent  sternal  prominence  has  been 
mistaken  for  a  mediastinal  growth.  In  the 
most  malignant  types  of  disease,  and  where, 
as  in  far  the  greater  number  of  instances  is 
the  case,  the  lymphatic  glands  of  the  thorax 
have  become  implicated  by  extension  of  dis- 
ease from  other  organs,  the  local  thoracic 
symptoms  are  from  the  first  associated  with 
those  general  symptoms  which  are  character- 
istic of  mahgnant  disease,  and  pass  under 
the  term  of  cancerous  cachexia.  Sarcomatous 
tumours,  on  the  other  hand,  may  attain  a 
considerable  size  without  constitutional  symp- 
toms of  any  special  character.   As  a  rule  it 
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may  be  said  that  all  intra-thoracio  growths  I 
tend  to  develop  inwards  rather  than  out- 
wards ;  and  thus  often  overlap  the  lungs  and 
heart,  pass  along  the  great  vessels  and  nerves, 
and  press  on  those  parts  which  offer  least  re- 
sistance. It  is  only  in  very  rare  instances  that 
the  chest-waUs  become  eroded  by  the  out- 
ward pressiu-e  of  the  tumour,  as  happens  in 
so  many  cases  of  anem*ysm.  This  is  the  more 
remarkable  because  in  many  insta,nces  the 
presence  of  the  growth  is  distinctly  indicated 
by  external  tmnour,  arising  from  outward 
pressure  of  portions  of  the  chest-waUs.  This 
is  of  course  especially  the  case  when  the 
growth  is  in  immediate  proximity  to  the  walls 
■of  the  chest.  In  the  case  of  large  tumours  the 
-external  form  of  the  chest  may  be  rendered 
unsymmetrical  by  displacement  of  the  heart, 
and  downward  pressure  on  the  diaphragm  and 
liver.  There  is,  however,  another  and  very 
distinct  mode  by  which  the  symmetry  of  the 
chest  is  affected,  and  that  is  by  coUapse  of 
the  Ivmg  and  sinking  of  the  chest-wall,  in 
consequence  of  the  pressure  exercised  on  the 
root  of  the  Itmg  by  the  progressive  advance 
of  the  tumom*.  The  effect  of  this  is  some- 
times rendered  still  more  apparent  by  the 
corresponding  expansion  of  the  opposite  lung, 
either  from  congestion  or  induced  emphy- 
sema. The  deformity  of  the  chest  attains 
its  maximum  in  many  cases  by  the  out- 
growth of  tumours  above  the  clavicle  and 
along  the  neck.  It  may  be  well,  however, 
at  the  risk  of  some  repetition,  to  classify, 
under  different  heads,  the  most  character- 
istic of  the  multifarious  phenomena  that 
have  been  observed  in  connexion  with  the 
different  varieties  of  mediastinal  growths. 

Derwngements  of  the  cvrculation. —  De- 
rangements of  the  circulation,  which  are 
necessarily  induced,  in  all  cases,  to  a  greater 
or  less  degree,  give  rise  to  phenomena  which 
are  of  special  diagnostic  importance  in  medi- 
astinal tumours.  The  return  of  blood  through 
the  vena  cava  superior  and  its  affluents  is 
early  impeded,  more  or  less,  in  the  majority 
of  cases,  and  sometimes  to  such  an  extent 
as  to  give  a  special  aspect  to  the  case.  It  is 
not,  however,  simply  by  pressure  on  the 
venous  trunks  that  the  indications  of  pul- 
monary congestion,  oedema,  and  cyanosis  are 
induced.  In  many  cases  the  veins  themselves, 
although  seldom  the  arteries,  are  involved  in 
the  cancerous  disease  ;  and  when  this  is  not 
the  case,  there  is  often  a  special  tendency  to 
thrombosis  and  obliteration  both  of  the  large 
veins  and  of  their  radicles.  Cancerous  de- 
posit has,  in  some  cases,  been  traced  into 
the  jugular  and  subclavian  veins,  entirely 
occluding  them ;  in  other  cases  these  vessels 
have  been  enormously  distended.  Thus  we 
have  in  many  instances  great  tumefaction  of 
the  face,  neck,  and  upper  extremities,  from 
cedema  and  general  serous  infiltration.  In 
like  manner,  obstruction  to  the  circulation 
through  certain  portions  of  the  limgs  may 
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I  give  rise  either  to  haemorrhage  in  the  form 
of  hsemoptysis,  to  sanguineous  effusion  into 
the  pleura,  or  to  large  apoplectic  clots,  that 
is,  infarcts.  In  this  latter  way  the  physical 
signs  of  consolidation  are  sometimes  sud- 
denly induced,  or  increased ;  and  after  death 
the  pleural  cavity  has  been  found  occupied 
by  large  protuberances  from  the  pleura, 
consisting  simply  of  blood-tumours,  due  to 
extravasation  into  the  pulmonary  tissues. 
Although  the  arteries  are  much  less  liable 
to  become  implicated  in  cancerous  disease 
than  the  veins,  they  are  subject,  like  all 
the  other  contents  of  the  thorax,  to  pres- 
sure. The  force  of  the  current  of  blood 
through  them  may  thus  be  diminished,  and 
there  may  be  a  marked  difference  in  the 
radial  and  carotid  arteries  of  the  two  sides, 
just  as  there  is  in  aneurysm  of  the  aorta. 
It  is  needless  to  say  that  the  symptoms 
arising  from  mechanical  influences  acting  on 
the  heart  must  be  very  various. '  This  organ 
may  either  be  dragged  from  its  natural 
situation,  or  surrounded,  more  or  less  com- 
pletely, by  the  advancing  disease,  and  its 
situation  and  action  concealed  from  all  ob- 
servation ;  or  its  very  substance  may  become 
involved  in  the  spread  of  the  disease,  and  the 
pericardium  may  be  largely  distended  by 
serous  and  bloody  effusion.  Apart  from  those 
disturbances  of  the  heart's  action  arisiag  fr'om 
interrupted  circulation  through  the  lungs,  its 
innervation  may  be  seriously  affected,  as  will 
be  subsequently  noted.  And  it  is  evident 
that  the  sounds,  rhythm,  and  impulse  "will 
be  affected  in  more  ways  than  one;  even 
when  neither  the  valvular  apparatus  nor  any 
other  structure  is  the  actual  seat  of  disease. 
In  the  malignant  forms  of  disease  the  mus- 
cular power  of  the  heart  is  generally  impaired, 
and  there  is  a  consequent  tendency  to  palpi- 
tation and  faintness,  often  associated  with 
nausea  and  vomiting.  Such  symptoms  have 
been  observed  in  rare  cases,  where  the  heart 
has  become  implicated  by  disease  extending 
from  the  mamma  through  the  thoracic  walls. 

Febrile  symptoms. — Mediastinal  tumours 
are  not  as  a  rule  characterised  by  febrile 
disturbance,  at  any  period  of  their  course. 
Several  examples  of  tumours  having  the 
character  of  lymphadenoma  have,  however, 
exhibited  striking  exceptions  to  this  rule. 
The  vreiter  has  recorded  a  remarkable  in- 
stance, and  others  have  been  recorded  by  the 
late  Dr.  Murchison  and  Dr.  Church,  in  which 
there  was  persistent  elevation  of  temperature, 
and  rapidity  of  pulse  and  respfration,  but 
with  daily  alternations  of  rise  and  fall.  And 
in  these  instances  it  is  remarkable  that  the 
pyrexia  declined  with  the  advance  of  the 
disease  to  its  fatal  termination.  Intercurrent 
inflammatory  affections,  whether  of  the  pul- 
monary tissue  or  of  the  pleura,  may  in  any 
case  occasion  corresponding  symptoms  of 
fever.  These,  however,  are  seldom  very 
1  pronounced. 
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Disturbances  of  innervation. — Disturb- 
ances of  innervation  occur  at  all  stages,  and 
in  connexion  with  every  variety  of  growth. 
They  vary,  however,  greatly  in  their  character 
and  severity.  Although  pain  may  be  said  to 
be  present  in  most  instances,  it  is  often,  all 
through  the  case,  by  no  means  a  prominent 
symptom.  The  patient's  distress,  often  very 
great,  is  more  frequently  due  to  dyspnoea  and 
interrupted  circulation  than  to  direct  impli- 
cation of  the  nerves.  Nevertheless  neuralgic 
pains  are  among  the  most  frequent  of  the 
early  subjective  symptoms,  and  are  some- 
times severe  in  the  later  stages.  When  from 
the  situation  of  the  growth  the  recurrent 
laryngeal  nerve  is  early  implicated,  we  some- 
times get  paralysis  of  the  vocal  cords,  and 
aphonia,  at  other  times  spasmodic  paroxysms 
of  dyspnoea  and  urgent  laryngeal  symptoms. 
In  rare  cases  cancerous  disease  of  the  pos- 
terior mediastinum  has  invaded  the  spine, 
and  given  rise  to  paralysis  of  the  limbs  and 
trunk  {vide  Cases  11  and  12  in  the  vsnriter's 
Lumleia/n  Lectures).  The  cough,  which  is 
generally  due  to  more  or  less  bronchial  irri- 
tation and  secretion,  sometimes  arises  from 
purely  nervous  reflex  irritation,  and  may 
occur  in  paroxysms  Uke  those  of  whooping- 
cough.  The  innervation  of  the  heart  may  be 
BO  disturbed  as  to  occasion  symptoms  of 
angina,  as  well  as  various  irregularities  of 
action  and  tendency  to  fainting.  The  imme- 
diate cause  of  death  is  not  infrequently  to 
be  attributed  to  sudden  interruption  of  the 
lieart's  action. 

Respiratory  phenomena. — The  respiratory 
phenomena,  although  presenting  the  utmost 
diversities,  have  nevertheless  certain  special 
characteristics.  When  the  patient  is  at  rest, 
there  is  often  nothing  to  denote  any  im- 
pediment to  the  respiratory  ftmction  —  no 
quickened  movement,  no  alteration  of  aspect, 
no  expression  of  anxiety;  but  on  the  least 
exertion,  dyspnoea  is  at  once  manifested. 
Mere  change  of  position  may  induce  a 
paroxysm  of  dyspnoea.  With  advancing  dis- 
ease implicating  at  length  the  contents  of  the 
thorax  to  a  great  extent,  there  may  be  no 
corresponding  increase  of  dyspnoea,  especially 
if  the  progress  be  slow.  In  other  cases,  with 
physical  signs  of  a  very  questionable  and 
limited  character,  there  may  be  great  distress 
in  breathing.  Absence  of  apparent  dyspnoea 
is  sometimes  the  more  remarkable  from  the 
manifestly  diminished  movement  of  the 
chest-walls,  or  even  complete  inunobUity  j 
perhaps  of  one  side.  Nor  in  many  cases 
does  the  dyspnoea  correspond  with  the  evi- 
dence of  pressure,  and  the  absence  of  respi- 
ratory sounds  on  auscultation.  The  want  of 
correspondence  between  the  physical  signs 
and  the  functional  symptoms  is  indeed  often 
most  striking.  In  one  case  there  will  be 
persistent  difficulty  of  breathing,  amounting 
to  orthopnoea  of  the  most  urgent  character,  | 
in  another  merely  a  little  quickened  respira-  j 
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tion — lividity  and  turgescence  of  features  in 
one  case,  in  another  an  aneemic  aspect. 

Physical  signs. — So  long  as  a  mediastinal 
tumovur  remains  of  but  small  size,  it  will,, 
of  course,  not  be  recognisable  by  external 
physical  signs,  except  such  as  are  due  tO' 
mechanical  derangements  of  the  circulation, 
generally  denoted  by  enlargement  of  the 
external  superficial  veins.  Comparatively 
small  tumours  will,  however,  sometimes 
manifest  themselves  by  circumscribed  altera- 
tions in  the  external  aspect  of  the  chest. 
This  of  course  will  depend  much  on  the  site 
of  the  tumour.  Tumours  of  the  anterior 
mediastinum  may  very  early  manifest  them- 
selves, by  throwing  forward  the  sternum  and 
the  sternal  attachments  of  one  or  more  of  the 
ribs,  and  ultimately'  rendering  the  two  sides 
of  the  chest  asymmetrical.  It  is  in  these 
cases,  when,  with  the  growth  of  the  tumoiur,. 
the  heart  and  aorta  become  overlapped  and 
pressed  on,  that  we  have  evidence  of  pulsa- 
tion and  vibration,  simulating  closely  the 
signs  of  aneurysm,  and  sometimes  attended 
by  a  cardiac  bruit.  In  other  cases  the 
growth,  extending  upwards,  shows  itself  by 
tumefaction  and  swelling  above  the  sternum 
and  clavicles,  being  then  often  attended  by 
signs  of  pressm-e  on  the  trachea  or  bronchi. 
When  the  posterior  mediastinum  is  the  chief 
seat  of  disease,  this  may  attain  to  very  con- 
siderable development  before  any  very  de- 
cided alteration  is  seen  in  the  form  of  the 
chest,  unless  one  or  other  pleura  have  become 
distended  by  fluid  effusion.  The  diagnosis  of 
these  latter  cases  often  presents  the  utmost 
difficulty,  the  physical  signs  being  simply 
those  of  pleuritic  effusion,  and  the  symptoms 
such  only  as  may  be  fairly  referred  to  the 
mechanical  effects  of  fluid  pressure.  When 
the  tmnour  is  of  any  considerable  size,  the 
motions  of  those  parts  of  the  chest-walls 
which  are  in  immediate  proximity  to  the 
growth  are  almost  always  impeded,  and 
there  is  evidence  of  diminished  expansion. 
This  is  also  the  case  when  the  pleura  is 
occupied  by  secondary  growths,  when  there 
may  be  obliteration  of  the  intercostal  spaces, 
as  in  pleurisy.  But  as  coUapse  of  the  lung 
sometimes  takes  place  with  little  or  no 
pleuritic  effusion,  there  may  be  falling  in  of 
one  side  of  the  chest,  appreciable  by  the  eye, 
as  well  as  by  measurement.  As,  however, 
the  tumour  usually  extends  more  to  one  side 
than  the  other,  the  measurements  of  the  two 
j  sides  will  generally  differ,  from  this  cause 
alone.  By  percussion  and  palpation  the 
ordinary  signs  of  soUdification  will  of  course 
be  detected,  whenever  the  tumour  approaches 
the  chest-walls  and  attains  to  any  size,  or 
whenever  any  considerable  portion  of  the 
lung  has  been  rendered  solid,  either  by  inva- 
sion of  the  growth,  by  pneumonic  consolida- 
tion, or  by  hsemoptyic  engorgement.  Signs 
I  of  displacement  are  often  manifest  compara- 
I  tively  early,  and  later  on  may  be  of  the  most 
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unmistakable  character.  The  heart  may  be 
drafted  away  from  its  natural  situation  in 
varfous  directions;  the  diaphragm  thrust 
down ;  the  lower  ribs  thrown  out ;  and  the 
deformity  of  the  anterior  part  of  the  chest, 
and  the  physical  signs  on  auscultation  and 
percussion,  may  be  greatly  modified,  by  dis- 
tension of  the  pericardium  from  effusion.  It 
will  at  once,  therefore,  be  seen  that  the 
cardiac  signs  will  be  of  very  variable  and 
diverse  character — so  much  so  that  any  de- 
tailed description  would  be  of  little  practical 
use.  It  should  also  always  be  remembered 
that  the  hmg  undergoes  very  various  and 
opposite  changes  as  the  result  simply  of 
pressure  on  the  bronchi,  and  interruption  to 
the  entrance  and  egress  of  air  from  the  air- 
ceUs.  Thus  in  the  early  stages  there  may  be 
more  or  less  of  emphysema,  and  correspond- 
ing physical  signs  on  the  affected  side ;  and 
in  more  advanced  cases  a  certain  amount  of 
emphysema  of  the  opposite  side.  As  the 
bronchi  become  occluded,  we  have  at  first 
the  stethoscopic  signs  of  accumulation  of 
secretion,  soon  to  be  followed  by  signs  of 
consolidation  and  absence  of  respiration, 
when  the  lung  is  undergoing  those  destruc- 
tive changes  by  which  it  becomes  converted 
into  a  sohd  mass  broken  up  by  irregular 
abscesses  or  pockets  of  pus,  produced  in  part 
by  actual  pulmonary  disintegration,  and 
partly  by  dilatation  of  the  bronchi.  In  the 
latter  condition  there  may  be  enlargement  of 
the  lung  and  distension  of  the  side,  rather 
than  coUapse.  Hyper-resonance  from  em- 
physema, followed  by  signs  of  consolidation 
and  absence  of  all  respiratory  phenomena, 
associated  with  or  preceded  by  other  indica- 
tions of  pressure,  would  be  tolerably  decisive 
of  the  existence  of  a  mediastinal  tumour, 
but  whether  aneurysmal  or  some  form  of 
malignant  disease  might  stUl  be  a  question. 

Diagnosis.— From  the  preceding  remarks 
it  will  be  evident  that  there  are  no  symptoms 
or  physical  signs,  nor  any  precise  order  of 
phenomena,  that  can  be  said  to  be  peculiar 
to,  or  diagnostic  of,  an  intra-thoracic  growth. 
No  two  cases  wUl  be  found  to  be  precisely 
alike.  Nevertheless,  the  want  of  correspond- 
ence with  the  ordinary  forms  of  thoracic 
disease  ;  the  very  general  presence  of  signs 
of  pressure  and  mechanical  derangement ; 
and  the  varying  aspects  of  these  signs,  are, 
in  the  majority  of  cases,  when  considered  in 
conjunction  with  the  history  of  the  case, 
sufficient  to  lead,  if  not  to  a  positive,  at  least 
to  a  highly  probable,  diagnosis.  In  the  early 
stages  of  a  mediastinal  tumour,  when  the 
growth  is  still  small,  it  will  be  easily  seen,  if 
we  reflect  on  the  anatomical  relations  of  the 
mediastinum,  that  an  accurate  diagnosis  must 
often  be  impossible.  And  even  when  formid- 
able symptoms  arise  from  the  peculiar  rela- 
tions of  a  smaU  growth,  it  must  often  be 
extremely  difficult  to  avoid  error.  Both 
retro-  and  antero-stemal  nodes  will  some- 
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times  closely  resemble  both  aneurysm  on  the 
one  side,  and  mediastinal  tumours  on  the 
other.  For  further  observations  the  reader 
is  referred  to  the  articles  Beonchial  Glands, 
Diseases  of;  Lungs,  Malignant  Disease  of; 
and  Thoracic  Aneurysm.  See  also  1.  Me- 
diastinum, Inflammation  of. 

Treatment. — There  is  but  little  that  can 
be  said  as  to  the  treatment  of  mediastinal 
timiours,  except  as  regards  the  palliation  of 
urgent  symptoms,  or  the  relief  of  some  of 
the  chief  secondary  effects  of  the  original 
disease.  AH  forms  of  intra-thoracic  growth 
of  a  malignant  character  are  steadily  pro- 
gressive to  their  fatal  ternaination.  Some  of 
the  less  malignant  in  character — for  example, 
lymphadenomatous  tumours — may  last  a  long 
time,  and  appear  for  a  while  to  be  stationary, 
and  unattended  by  any  serious  impairment 
of  the  general  health.  Even  these,  however,, 
are  exceptional  cases.  Bodily  rest,  freedom 
from  causes  of  moral  disturbance,  mainten- 
ance of  the  general  nutrition,  change  of  air, 
and  every  available  hygienic  means,  are 
essential  in  all  cases.  Chalybeates  and  other 
tonics  may  be  of  more  or  less  service.  Iodide 
of  potassium  has  appeared  to  be  of  use  in 
some  cases,  and  mercury  has  been  recom- 
mended. Special  symptoms  often  admit  of 
considerable  relief;  for  instance,  local  pains 
by  external  soothing  applications,  or  by 
counter-irritants,  such  as  sinapisms  and  small 
blisters.  The  latter  are  often  of  signal 
benefit.  Pain,  sleeplessness,  and  harassing^ 
unrelieving  cough  may  all  be  alleviated  by 
opium  and  other  narcotics  or  sedatives,  such, 
as  chloral  or  bromide  of  potassium,  and 
sometimes  by  minute  doses  of  antimony. 
For  the  distressing  paroxysmal  attacks  of 
dyspnoea  and  laryngeal  spasm,  opium  and 
its  preparations  require  to  be  given  with 
caution ;  but  chlorodyne,  Hoffman's  anodyne, 
and  the  inhalation  of  chloroform  are  often 
useful.  The  distress  arising  from  dyspnoea 
and  inability  to  lie  down  will  often  tax  the 
resources  of  the  physician  to  the  utmost, 
depending  as  they  do  on  a  variety  of  com- 
plex causes.  When  they  appear  to  be  mainly 
referable  to  accumulation  of  fluid  in  the 
pleura,  paracentesis  must  be  resorted  to, 
and  will  often  be  followed  by  great  temporarj'- 
relief.  At  one  time  the  writer  was  averse  to 
this  procedure,  but  fiirther  experience  has  led 
him  to  believe  that  it  is  productive  of  little  if 
any  mischief,  and  that  life  may  sometimes 
be  much  prolonged  by  even  repeated  evacua- 
tion of  the  pleural  efiusion.  In  proportion  as 
symptoms  of  pleurisy,  bronchitis,  or  pneu- 
monia predominate,  they  must  be  met  by 
the  ordinary  therapeutic  resources.  It  re- 
mains to  be  seen  whether  our  further  know- 
ledge of  the  natural  history  of  lymphadenoma 
may  advance  our  therapeutic  resources.  Cer- 
tainly the  slower  progress  of  such  cases 
affords  more  time  for  the  trial  of  iodine, 
chalybeates,  or  other  constitutional  remedies. 
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It  should  ever  be  borne  in  mind  that  severe 
attacks  of  dyspnoea,  with  stridulous  breathing 
and  other  indications  of  intra-thoracic  pres- 
sure, may  all  be  due  to  nerve-irritation  alone, 
and  often  be  greatly  alleviated  by  small 
doses  of  morphine  combined  with  antispas- 
modics. J.  EisDON  Bennett. 

MEDIATE  [medius,  intervening). — A 
term  applied  to  auscultation  and  percussion, 
when  some  medium  is  interposed  between  the 
surface  of  the  body  of  the  patient  and  the  ear 
or  finger  of  the  physician,  such  as  the  stetho- 
scope in  the  one  case,  or  a  pleximeter  in  the 
other.    See  Physical  Examination. 

MEDITERRANEAN,  The.— A  mode- 
rately dry,  warm,  and  very  sunny  winter 
climate.  See  Algiers  ;  Cannes  ;  Hyeres  ; 
Malaga  ;  Mentone  ;  Nice  ;  San  Eemo,  &c.  ; 
and  Climate,  Treatment  of  Disease  by. 
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of. — Synon.  :  Fr.  Maladies  de  la  Moelle 
Allongee;  Qex.Krankheiten  des  verlangerten 
Maries. 

Introduction. — The  pathology  of  the  me- 
dulla oblongata  is  more  than  usually  com- 
plex. Not  merely  is  it  hable  to  injuries,  and 
diseases  such  as  haemorrhages,  softenings — 
necrobiotic  and  inflammatory,  tumours,  &c., 
having  their  primary  seat  there,  as  in  other 
nerve-centres ;  but  also,  and  more  frequently, 
the  medulla  is  imphcated  in  diseases  of  the 
pons  and  cerebellum,  and  affected  indirectly 
by  intracranial  diseases  in  general.  Being 
the  connecting  link  between  the  brain  and 
spinal  cord,  it  is  subject  to  ascending  or  de- 
scending degenerative  processes,  secondary 
to  lesions  in  the  spinal  or  cerebral  sensory 
and  motor  tracts.  Further,  it  is  the  seat  of 
a  special  form  of  degeneration,  characterised 
by  a  very  definite  group  of  symptoms,  differ- 
entiated under  the  term  '  bulbar  or  labio- 
glosso-laryngeal  paralysis.' 

With  the  indirect  affections  of  the  medulla 
oblongata,  in  connexion  with  the  various 
forms  of  intracranial  disease,  degenerations 
of  the  motor  or  sensory  tracts  secondary  to 
cerebral  or  spinal  disease,  or  the  pathology 
and  symptomatology  of  bulbar  paralysis,  this 
article  does  not  profess  to  deal,  as  these  sub- 
jects wiU  be  found  fully  discussed  under  other 
headings.  Attention  will  be  directed  mainly 
to  the  data  which  serve  to  establish,  so  far 
as  this  is  possible,  the  regional  diagnosis  of 
medullary  lesions. 

Summary  of  Pathological  Conditions. — 
Traumatic  lesions. — Injuries  of  the  medulla 
oblongata  are  not  uncommon  in  consequence 
of  fracture  or  dislocation  of  the  atlas  and 
axis,  as  in  falls,  hanging,  twisting  of  the  neck, 
or  as  the  result  of  diseased  vertebrae.  In  such 
cases  death  is  instantaneous,  owing  to  the 
sudden  cessation  of  the  circulation  and  re- 
spiration, from  lesion  of  the  centres  of  these 


vital  functions,  which  are  situated  in  the 
medulla  (Flourens'  nceud  vital). 

To  commotion  or  contusion,  with  puncti- 
form  extravasations  in  the  medullary  centres 
(Duret,  Sur  les  Traumatismes  Cerebraux, 
1878),  is  also  to  be  attributed  sudden  death 
from  blows  on  the  head.  Not  infrequently 
lesions  of  the  fourth  ventricle,  the  result  of 
cranial  injuries,  not  proving  fatal,  give  rise 
to  diabetes  melhtus  or  insipidus,  along  with 
other  symptoms  indicative  of  chronic  lesion 
of  the  pons  or  medulla. 

Effusions  of  blood  into  the  fourth  ventricle, 
whether  arising  from  the  medulla  itself,  the 
pons,  or  the  cerebellum,  or  gaining  access 
from  the  lateral  ventricles  by  the  aqueduct 
of  Sylvius,  are,  as  a  rule,  suddenly  fatal  from 
paralysis  of  the  circulation  and  respiration. 
Death  may  occur  with  or  without  convulsions. 

Tumours. — Tumours  implicating  the  me- 
dulla oblongata  may  have  their  seat  primarily 
in  the  medulla;  but  more  commonly  the 
tumours  are  situated  at  the  base  of  the  skull, 
in  the  cerebellum  or  pons,  and  invade  the 
medulla  in  their  growth.  Apart  from  the 
general  symptoms  of  cerebral  t\imour — head- 
ache, sickness,  optic  neuritis,  &c.,  the  special 
indications  of  imphcation  of  the  medulla  ob- 
longata are  one  or  more  of  the  symptoms 
mentioned  below.  Here  also,  however,  some 
remarkable  cases  have  been  put  on  record, 
in  which,  notwithstanding  the  existence  of 
tumours  actually  in  the  substtince  of  the 
medulla  itself,  the  symptoms  during  life  have 
presented  nothing  striking  or  characteristic. 
{See  a  case  by  Dr.  "Wilks,  Diseases  of  the 
Nervous  System,  1878.) 

Hcemorrhage. — Haemorrhage  into  the  sub- 
stance of  the  medulla  oblongata,  and  limited 
to  this,  is  comparatively  rare.  More  com- 
monly the  pons  and  medulla  are  affected 
together.  Haemorrhages  here  of  any  extent 
are  very  rapidly  fatal.  In  some  cases  death 
is  instantaneous.  In  others  a  few  hours 
may  elapse,  death  occurring  in  profound 
coma  vidth  stertorous  respiration  and  occa- 
sionally convulsions.  "Whether  the  haemor- 
rhage is  primarily  in  the  medulla  or  in  the 
pons  cannot  be  diagnosed  with  certainty. 
The  other  causes  of  sudden  death,  such  as 
affections  of  the  heart,  must  be  excluded 
before  haemorrhage  into  the  medulla  can  be 
diagnosed,  and  this  is  in  many  circumstances 
obviously  impossible. 

Haemorrhage  into  the  medulla  oblongata  is 
usually  fatal,  and  rarely  gives  rise  to  chronic 
stationary  lesions.  These  are  commonly  the 
result  of  thrombosis  or  emboHsm,  or,  more 
rarely,  acute  myelitis. 

r7irow6osis.— Thrombosis  of  the  vertebral 
arteries  is  the  most  common  origin  of  soften- 
ing limited  to  the  mediilla  oblongata.  The 
onset  is  frequently  sudden,  as  in  htemorrhage, 
but  the  course  is  more  slow.  The  more 
chronic  nature  of  the  affection  is  an  im- 
portant diagnostic  feature  of  softening.  The 
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symptoms  of  softening  of  the  medulla  thus 
arising  are  in  many  respects  like  those  of 
progressive  bulbar  paralysis,  but  there  are 
also  important  differences.  They  are  some- 
times generalised  under  the  head  of  '  acute  ' 
or  'apoplectiform'  bulbar  paralysis,  in  contra- 
distinction to  the  classic  form  of  this  affection 
described  by  Duchenne.  See  Labio-Glosso- 
Lakyngeal  Paralysis. 

Localising  Phenomena.— The  symptoms 
met  with  in  the  affection  just  named  are  the 
most  reliable  clinical  data  on  which  to  found 
a  regional  diagnosis  of  lesions  of  the  medulla 
oblongata.  The  characteristic  symptoms  are 
a  conjoint  affection  of  the  extremities  and 
one  or  more  of  the  bulbar  cranial  nerves, 
with  impairment  of  speech  and  deglutition, 
and  cardio-resprratory  disturbances.  Some- 
times all  four  extremities  are  paretic  or 
paralysed ;  sometimes  the  lower  extremities 
alone ;  and  occasionally  the  paralysis  is  of 
the  hemiplegic  order.  If  the  paralysis  affects 
only  the  extremities,  without  implication  of 
the  bulbar  nerves,  as  sometimes  occurs,  a 
diagnosis  of  the  medullary  seat  of  the  lesion 
cannot  be  made  with  certainty.  Anaesthesia 
has  not  been  recorded,  but  occasionally  parses- 
thesise  have  been  observed.  Ataxic  affections 
of  the  extremities  have  also  been  met  with 
by  Leyden  and  Prevost. 

Of  the  cranial  nerves  the  hypoglossal  is 
most  commonly  involved.  The  s3maptoms 
are  impaired  mobility  of  the  tongue,  with 
more  or  less  pronounced  dysarthria  {see  Apha- 
sia). This  is  not  absolutely  characteristic  of 
bulbar  disease,  however,  as  a  similar  affection 
of  the  hypoglossal  may  occur  in  disease  of 
the  pons.  The  tongue  and  speech  are  rarely, 
if  ever,  so  affected  as  in  the  classic  or  pro- 
gressive bulbar  paralysis,  nor  has  the  atrophy 
of  the  muscles  of  the  tongue,  with  altered  elec- 
trical reactions,  been  noted. 

Of  more  importance  as  a  diagnostic  mark 
is  dysphagia,  or  paralysis  of  deglutition.  This, 
in  the  absence  of  general  cerebral  symptoms, 
points  to  affection  of  the  medulla.  Paralysis 
of  the  soft  palate,  on  one  or  both  sides,  is  also 
a  frequent,  if  not  constant,  symptom.  Occa- 
sionally also  aphonia  occurs,  and,  taken  with 
the  other  symptoms,  points  conclusively  to 
affection  of  the  medulla  oblongata. 

Irregularity  of  the  heart ;  acceleration  or 
retardation  of  the  pulse;  and  sighing  and 
laboured  respiration,  often  amounting  to 
orthopnoea,  in  the  absence  of  general  cerebral 
symptoms,  are  also  important  indications  of 
disease  of  the  medulla  oblongata.  Among 
other  symptoms  have  been  noted  coughing 
and  vomiting,  explicable  by  affection  of  the 
respiratory  centres.  Trismus  has  been  men- 
tioned by  Joffroy  as  a  characteristic  symp- 
tom of  acute  bulbar  paralysis,  but  Nothnagel, 
on  good  grounds,  disputes  the  accuracy  of 
this  statement. 

A  case  recorded  by  Glynn,  Liverpool  Med. 
C^.Jown. 1887,  where  a  tiny  tumour  (glioma) 
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was  found  post  mortem  in  the  middle  line  of 
the  medulla  at  the  level  of  the  calamus  scrip- 
torius,  showed  many  of  the  above-mentioned 
symptoms,  the  most  prominent  being  intense 
dyspnoea  with  paralysis  of  the  diaphragm, 
vomiting,  impaired  movement  of  Hps  and 
tongue,  dysphagia,  loss  of  reflex  action  of 
palate,  weakness  in  both  arms  and  less  in 
legs,  and  a  trace  of  sugar  in  the  urine. 

Albuminuria  and  glycosuria  have  also  been 
observed  in  connexion  with  bulbar  lesions, 
the  latter  more  particularly  after  injuries 
affecting  the  floor  of  the  fourth  ventricle ;  but 
the  occurrence  of  these  symptoms  in  con- 
nexion with  acute  bulbar  paralysis  requires 
further  investigation,  as  they  cannot  as  yet 
be  regarded  as  constant. 

An  affection  simulating  disease  of  the  me- 
dulla oblongata  results  from  bilateral  lesion 
of  the  anterior  third  of  the  internal  capsule 
(Lepine),  or  of  the  cortex  in  the  region  of  the 
lower  extremity  of  the  ascending  frontal  and 
posterior  extremity  of  the  third  frontal  con- 
volution (Barlow).  Such  a  bilateral  lesion 
causes  paralysis  of  articulation,  and  also  true 
aphasia  if  the  lesion  is  cortical,  along  with  a 
greater  or  less  degree  of  double  hemiplegia. 
The  diagnosis  must  depend  on  the  truly 
volitional  character  of  the  paralysis  in  such 
cases,  the  reflex  mechanism  of  deglutition 
being  unimpaired.  There  will  also  be  ab- 
sence of  affection  of  sensibility  and  of  trophic 
degeneration  of  the  muscles,  and  absence  also 
of  disturbances  of  the  cardiac  and  respiratory 
rhythm.  Defective  comprehension  of  speech, 
and  obvious  aphasia — the  movements  of  arti- 
culation not  being  absolutely  paralysed,  and 
also  agraphia — the  hand  not  being  com- 
pletely powerless,  will  differentiate  cerebral 
frorti  bulbar  paralysis.  D.  Ferrier. 

MEDULLA  OP  BOIfES,  Diseases 
of. — Synon.  :  Fr.  Maladies  de  la  Moelle  des 
Os ;  Ger.  Kranhheiten  des  KnochenmarJcs. — 
The  morbid  conditions  of  the  medulla  of 
bones  are  most  conveniently  described  under 
the  head  of  the  several  diseases  of  which 
they  almost  invariably  form  but  a  part. 
Thiis,  injuries,  acute  and  chronic  inflamma- 
tion or  osteomyelitis,  and  the  majority  of 
new-growths  involving  the  marrow,  affect 
the  bone  as  a  whole,  and  are  accordingly 
discussed  in  the  article  upon  these  subjects 
{see  Bone,  Diseases  of).  Myeloid  tumour, 
which  is  peculiarly  connected  with  the 
medulla,  is  also  described  and  figured  in  the 
article  on  Tumours. 

The  medulla  of  bones  is  also  the  seat  of 
important  pathological  changes  in  several 
chronic  constitutional  diseases.  For  instance, 
it  is  affected  in  some  cases  of  leucocythajmia, 
and  of  lymphadenoma ;  in  moUities  ossium ; 
and  in  rickets.  The  reader  is  referred  to  the 
description  of  the  anatomical  characters  of 
these  conditions  in  the  articles  bearing  their 
several  names. 


80 


MEDULLA  SPINALIS 


MEDULLA  SPINALIS,  Diseases 
of— See  Spinal  Cobd,  Diseases  .of. 

MEDULLARY  CANCER.— A  syno- 
nym for  encephaloid  cancer.    See  Cancer. 

MEGRIM.  —  Synon.  :  Migraine;  Sick 
Headache;  Nervous  Headache;  Hemicra- 
ma  (ry^ti,  on  one  side  of;  and  Kpdvio^,  the 
head) ;  Fr.  Migraine  ;  Ger.  Migrdne. 

Definition.  —  Headache  of  a  periodical 
character;  generally  ushered  in  by  some 
premonitory  symptoms;  more  or  less  uni- 
lateral ;  and  frequently  associated  with  nausea 
and  bilious  vomiting. 

Etiology, — The  chief  predisposing  causes 
of  attacks  of  migraine  are  hereditary  ten- 
dency ;  anaemia ;  a  general  want  of  tone  in 
the  system;  and  the  nervous  temperament. 
Among  the  exciting  causes  may  be  included 
all  those  of  a  depressing  or  exhausting  nature, 
whether  physical  or  mental,  such  as  pro- 
longed mental  work,  mental  excitement, 
grief,  anxiety,  bodily  fatigue,  late  hours, 
sexual  excesses,  breathing  the  impure  air 
of  a  crowded  room,  and  improper  food. 

Symptoms. — This  complaint  seems  to  have 
two  more  or  less  well-defined  stages,  the 
headache  being  preceded  for  a  variable  period 
by  certain  disorders  of  sensation.  In  some 
persons  the  malady  stops  short  here,  and  is 
not  followed  by  headache ;  in  others  the 
headache  appears  to  be  developed  without 
any  premonitory  symptoms,  untU  careful  in- 
quiry reveals  the  contrary.  The  two  stages 
therefore  are,  first,  the  stage  of  disordered 
sensation;  second,  the  stage  of  headache, 
with  other  symptoms. 

The  most  striking  of  the  disordered  sensa- 
tions is  a  transient  disturbance  of  vision 
which  sometimes  takes  place.  It  commences 
with  a  wavy  glimmering  near  the  outside 
corner  of  the  field  of  vision,  and  spreads  all 
over  the  visual  area  with  a  zigzag  outline,  in 
a  straight-lined  angular  pattern,  and  with  or 
without  lines  of  colom"  between  the  darker 
lines.  Or  it  may  commence  by  the  appear- 
ance of  a  blind  spot  close  to  the  centre  of 
vision,  which  soon  begins  to  spread,  showing 
a  serrated  margin,  and  presenting  a  tremor 
or  wavy  glimmering  in  its  interior.  This 
condition  is  often  associated  with  a  feeling  of 
chilliness,  coldness  of  the  hands  and  feet,  or 
other  symptoms ;  it  may  last  from  five  to 
thirty  minutes  or  longer,  and  then  be  suc- 
ceeded by  the  stage  of  headache. 

On  the  other  hand,  the  headache  may  be, 
and  in  many  individuals  always  is,  developed 
without  the  ocular  disturbance,  but  other 
sensations  are  substituted  for  it.  The  patient 
has  a  feeling  of  chilliness,  and  the  feet  are 
cold.  There  is  mental  depression,  with  a 
dread  of  impending  evil ;  the  patient  is  rest- 
less and  uneasy ;  '  cannot  quite  tell,'  as  he 
says,  '  what  he  would  be  at; '  and  has  what 
is  expressively  called  '  the  fidgets.'  This 
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condition  may  continue  half  an  hour  or 
more,  and  then  the  slight  boring  piercing 
pam  IS  felt  in  the  head,  with  which  the  ach- 
mg  begins ;  and  the  disorder  runs  its  course, 
as  wiU  be  presently  described.  In  other  cases, 
this  feehng  of  depression  or  imeasiness  lasts 
for  several  hours,  the  patient  goes  to  bed, 
and  in  the  early  morning  wakes  with  the 
headache  fully  developed. 

The  headache,  when  preceded  by  ocular 
disturbance,  shows  itself  as  follows  :  When 
the  vibratory  movement  is  at  its  height,  a 
little  aching  is  felt  m  the  head,  on  the  side 
opposite  to  that  on  which  the  glimmering 
first  appeared ;  it  is  slight  at  first,  but  gra- 
dually increases  in  intensity.  Some  persons 
have  said  that  the  sensation  was  as  though  a 
point  in  the  temple  were  being  bored  with 
a  gimlet,  and  the  gimlet  slowly  increasing  in 
size.  The  pain  gradually  spreads  from  this 
point,  which  may  be  covered  with  the  finger, 
and  pressure  upon  which  affords  rehef,  first 
over  one  side  of  the  head  ;  and  then,  but  not 
always,  it  extends  to  the  other.  As  the  head- 
ache increases,  the  ocular  disturbance  de- 
chnes ;  nausea  is  felt,  which  increases  with 
the  headache  ;  retching  and  vomiting  occur, 
the  latter  sometimes,  though  rarely,  giving 
relief;  the  head  throbs;  the  sUghtest  move- 
ment increases  the  pain,  and  any  attempt  to 
move  from  the  recumbent  posture  increases 
the  gastric  uneasiness ;  the  mouth  feels 
clammy ;  the  eyeballs  ache,  and  are  tender 
on  pressure,  one  more  so  than  the  other ; 
the  pupils  are  rather  contracted,  and  generally 
unequally  so  ;  and  the  patient  lies  apparently 
more  dead  than  alive,  his  face  pale,  and  the 
head  hot.  After  a  varying  number  of  hours 
he  is  somewhat  relieved  by  troubled  sleep ; 
he  wakes  up  next  morning,  free  perhaps  from 
headache  ;  but  he  is  hstless ;  his  brain  is 
weary ;  and  he  feels  as  if  he  had  undergone 
a  hard  mental  struggle.  There  may  be  now 
an  interval  of  a  few  days,  weeks,  or  years, 
before  the  disorder  again  shows  itself. 

The  headache  varies  much  in  character, 
degree,  and  duration.  In  some  persons  the 
pain  is  not  localised  in  any  particular  spot, 
but  seems  generally  diffused  over  the  head ; 
others  have  not  noticed  that  there  is  more 
pain  on  one  side  of  the  head  than  the  other, 
or  that  the  aching  radiates  from  one  painful 
spot,  imtil  their  attention  has  been  directed 
to  the  fact,  and  then  they  distinctly  recognise 
it ;  others,  again,  have  neither  vomiting  nor 
nausea  ;  and  lastly,  the  duration  of  the  head- 
ache may  be  very  short,  or  not  extend  over 
more  than  two  or  three  hours,  or  this  symp- 
tom may  be  entirely  absent.  The  disorder 
may  even  stop  short  at  the  vibratory  stage, 
the  vision  be  restored,  and  no  further  in- 
convenience felt. 

In  a  certain  proportion  of  cases  during  the 
vibratory  stage  a  tingling  is  felt  in  some  por- 
tion of  the  body — the  part  is  '  asleep.'  Some- 
times it  is  felt  in  one  arm  or  in  the  side  of 
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the  tongue,  or  on  the  side  of  the  face,  and  it 
is  on  the  same  side  as  that  on  .  which  the 
glimmering  in  the  eye  begins.  Sometimes 
the  hearing,  speech,  or  memory  is  affected. 

The  age  at  which  the  attacks  generally 
commence  is  from  twelve  to  twenty-five. 
Females  are  more  liable  to  them  than  males. 
After  a  certain  period,  with  advancing  age 
the  attacks,  as  a  rule,  are  less  easily  deve- 
loped, and  become  much  less  frequent.  They 
cease  generally  after  fifty  or  sixty,  and  in 
women  not  uncommonly  at  the  change  of  life. 

Pathology.  —  Considerable   diversity  _  of 
opinion  exists  as  to  the  nature  of  megrim. 
Formerly  it  was  regarded  as  being  dependent 
upon  gastric  or  hepatic  derangement — a  view, 
however,  which  now  finds  few  supporters. 
Some  pathologists  hold  it  to  be  a  form  of 
neuralgia;  but  though  it  has  a  great  re- 
^semblance  to  neuralgia,  it  '  causes  much 
greater  disturbance   of  the  sensorium,  it 
spreads  much  more  generally  over  the  head, 
and  is  not  infrequently  accompanied  with 
nausea  and  vomiting.  After  the  attack  there 
may  be  an  intermission  of  weeks  or  months, 
and  the  attack  itseK  runs  a  more  uniform  or 
continuous  course '  (Lebert).  The  view  which 
the  writer  has  advanced  is  that  the  affection 
is  to  be  referred  to  the  sympathetic  nervous 
system.    If  by  fatigue,  anxiety,  or  other  de- 
pressing cause,  the  general  tone  of  the  body 
be  lowered,  and  with  it  the  regulating  or 
inhibitory  power  of  the  cerebro-spinal  over 
the  sympathetic  nervous  system  impaired, 
then  imcontroUed  action  or  excitement  of  one 
or  more  portions  of  the  latter  takes  place, 
causing  contraction  of  the  blood-vessels  under 
the  influence  of  the  affected  portions,  and  so 
producing  the  disorders  of  sensation  which 
precede  the  headache;  this  excitement  is 
followed  by  exhaustion  or  paralysis  of  the 
sympathetic,  and  is  associated  (just  as  would 
be  the  case  after  section  of  the  nerve)  with 
•dilatation  of  the  vessels,  and  with  headache. 
Dr.  Edward  Liveing,  in  his  classical  and 
■exhaustive  work  on  megrim,  combats  this 
view,  and  maintains  that  the  phenomena  are 
those  of  '  a  nerve-storm  traversing  more  or 
less  of  the  sensory  tract  from  the  optic 
thalami  to  the  ganglia  of  the  vagus,  or  else 
radiating  in  the  same  tract  from  a  focus  in 
the  neighbourhood  of  the  quadrigeminal 
bodies.' 

Treatment. — By  careful  management  very 
great  relief  can  be  afforded  to  the  sufferers 
from  this  malady,  not  only  by  diminishing 
the  intensity  of  the  attacks,  but  also  by  con- 
siderably lengthening  the  intervals  between 
them.  We  may  consider  separately  the 
remedial  measures  to  be  employed  (1)  dur- 
ing the  intervals  between  the  attacks;  (2) 
during  the  premonitory  stage  or  stage  of  dis- 
ordered sensation;  and  (8)  during  the  stage 
of  headache. 

1.  Dv/rvng  the  vntervaU  between  the  at- 
iacha. — It  is  to  the  treatment  during  this 


period  that  the  greatest  consideration  must 
be  given.    The  cause,  if  possible,  must  be 
discovered,  and  in  a  very  large  majority  of 
cases  careful  inquiry  wiU  reveal  the  fact  that 
a  distinct  cause  does  exist.    Overwork,  pro- 
longed anxiety,   over-fatigue,  disappointed 
hopes  or  affections,  sexual  irregularities,  de- 
fective eyesight,  and  impoverished  nutrition 
of  the  body,  are  among  the  chief  causes ;  and 
while  these  are  in  operation  medicine  will 
prove  of  little  avail.    Remove  the  cause,  and 
then  endeavour  to  brace  up  the  bodily  and 
nervous  systems.     The  chief  remedies  for 
this  purpose  are  the  vegetable  bitters,  iron, 
strychnine,  and  cod-liver  oil.  But  the  success 
following  their  use  very  much  depends  upon 
the  way  in  which  they  are  administered. 
For  a  day  or  two  after  a  headache  the 
stomach  and  bowels  may  possibly  be  dis- 
ordered, and  not  in  a  fit  state  to  tolerate  iron 
or  cod-liver  oil.  This  condition  must  be  cor- 
rected, and  for  this  purpose  the  simple  vege- 
table bitters,  such  as  gentian  with  small 
doses  of  henbane  and  some  aromatic,  may 
be  of  service ;  and  if  necessary  one  or  two 
grains  of  blue  pill,  with  four  or  five  of  com- 
pound rhubarb  piU,  may  be  given  at  night ; 
but  strong  purgation  must  be  avoided.  Iron 
may  then  be  given,  either  in  the  form  of  the 
ammonio-citrate  alone,  or  combined  with 
two  or  three  grains  of  iodide  of  potassium  ; 
and  according  to  circumstances  fifteen  or 
twenty  minims  of  tincture  of  henbane,  or 
twenty  or  thirty  minims  of  aromatic  spirit  of 
ammonia,  may  be  added  to  each  dose.  Or 
the  iron  may  be  given  in  the  form  of  the 
mistura  ferri  composita  of  the  Pharmacopoeia; 
the  mixture  answering  better,  however,  in 
some  cases  without  the  myrrh.  Strychnine 
is,  in  the  writer's  opinion,  a  very  important 
remedial  agent  in  many  forms  of  this  dis- 
order, and  may  be  given  with  the  remedies 
previously  mentioned  in  the  form  of  liquor 
strychninae  hydrochloratis  or  tinctura  nucis 
vomicae,  or  may  be  combined  with  infusion 
of  quassia  or  calumba.  "Where  iron  is  contra- 
indicated  from  any  cause,  or  when  it  is 
not  readily  borne,  the  administration  of  nux 
vomica  with  quassia  has  seemed  to  act  bene- 
ficially. In  females  with  a  distinct  hysterical 
temperament  nux  vomica  does  not  answer 
so  well,  and  better  results  will  be  obtained 
by  giving  the  vegetable  bitters  with  ten-grain 
doses  of  bromide  of  potassium,  and  fifteen  or 
twenty  of  tinctm-e  of  henbane,  twice  or  three 
times  a  day.   As  a  rule,  however,  the  bro- 
mide is  of  more  use  administered  during  the 
headache  than  in  the  intervals.  Cod-liver  oil 
often  acts  beneficially,  especially  when  there 
is  much  nervous  exhaustion.  It  may  be  given 
once  a  day  immediately  after  breakfast,  be- 
ginning with  a  small  teaspoonful,  and  gradu- 
ally increasing  the  quantity  to  a  tablespoonful, 
but  not  beyond,  unless  in  exceptional  cases. 
If  the  bowels  are  constipated,  five  grains  or 
so  of  the  socotrine  aloes  piU  may  be  given  at 
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night ;  or  if  the  constipation  be  habitual,  five 
grains  of  the  aloes-and-iron  pill,  given  twice 
a  day  before  meals,  will  generally  induce 
greater  regularity  in  the  action  of  the  bowels. 

In  some  individuals  megrim  is  associated 
with  a  strongly  marked  uric-acid  diathesis, 
as  shown  by  the  fact  that  preceding  or  suc- 
ceeding an  attack  the  urine  is  strongly  acid 
and  loaded  with  Uthates.  In  these  cases 
fifteen  or  twenty  grains  of  saHcylic  acid,  or 
salicylate  of  sodium,  twice  a  day,  in  conjrmc- 
tion  with  other  remedies,  to  correct  or  neu- 
tralise the  uric-acid  formation,  will  often  be 
of  signal  service. 

Other  remedies  have  been  recommended, 
and  are  sometimes  of  service,  especially 
arsenic  and  quinine. 

In  persons  of  feeble  bodily  power,  rest  is 
of  the  greatest  importance,  and  it  is  often 
advisable  that  such  patients  should  remain 
in  bed  at  least  twelve  hours  out  of  the 
twenty-four,  and  take  their  breakfast  an  hour 
and  a  half  or  two  hours  before  rising  in  the 
morning.  Whenever  the  headaches  recur 
frequently,  this  rule  shotdd  be  enforced.  In 
cases  where  borne,  a  tumblerful  of  new  milk, 
to  which  two  teaspoonfuls  of  brandy,  rum, 
or  whisky  have  been  added,  may  be  taken 
with  advantage  before  breakfast,  directly  on 
waking  in  the  morning. 

The  diet  should  be  liberal ;  the  food  plain 
and  easily  digestible :  and  two  or  three  glasses 
per  diem  of  wine,  beer,  or  porter  may  gene- 
rally be  taken  vidth  benefit,  according  to  the 
habits  of  the  patient.  The  more  exercise  the 
patient  can  take  in  the  open  air,  without 
fatigue,  the  better. 

2.  Dv/ring  the  premonitory  stage,  or  stage 
of  ddstv/rbed  sensation. — In  the  forms  at- 
tended by  disturbance  of  vision,  the  longer 
this  lasts  the  greater  will  be  the  headache, 
and  we  must  endeavoiur  therefore  to  shorten 
this  stage  as  much  as  possible.  Directly  the 
glimmering  appears  the  patient  should  lie 
down,  with  the  head  low ;  and  if  the  glimmer- 
ing be  on  the  right  or  left  of  the  field 
of  vision,  he  should  lie  on  the  opposite  side. 
Let  him  take  at  once  some  alcoholic  stimu- 
lant, a  glass  of  sherry,  a  tablespoonful  of 
brandy  diluted,  or  a  glass  of  champagne. 
If  alcoholic  stimulants  be  objected  to,  or 
if  it  be  not  advisable  to  recommend  them, 
then  a  teaspoonful  of  sal  volatile  in  water 
may  be  prescribed  instead.  If  the  patient 
be  chiUy,  or  his  feet  cold,  the  couch  should 
be  drawn  near  the  fire,  and  a  hot  bottle 
applied  to  the  feet.  By  these  means  the 
heart  is  enabled  to  di'ive  the  blood  with 
greater  force  to  the  brain,  and  the  duration 
of  the  vibratory  movement  is  thereby  materi- 
ally lessened.  After  the  glimmering  has 
passed  off,  the  patient  shoiald  lie  still  for  a 
time,  so  that  it  may  not  return.  This  injunc- 
tion wUl  only  be  necessary  when  the  head- 
ache is  slight ;  if  it  be  severe,  attended  with 
much  nausea  or  vomiting,  the  patient  will  be 


httle  disposed,  or  Uttle  able,  to  leave  the 
recumbent  position. 

If,  instead  of  the  disturbance  of  vision  pre- 
ceding the  headache,  there  be  a  feeling  of 
depression  or  irritability,  fidgets,  and  similar 
phenomena,  the  administration  of  such  cere- 
bro-spinal  stimulants  as  henbane,  valerian,, 
asafoetida,  spirit  of  chloroform,  or  ether,  wiU 
often  cut  short  the  attack.  Fifteen  or  twenty 
drops  of  the  tincture  of  henbane,  with  the 
same  quantity  of  spirit  of  chloroform,  will 
soothe  the  nervous  irritabihty  in  the  slighter 
forms,  and  may  be  repeated  in  three  or  four 
hours  if  necessary.  If  there  be  great  mental 
depression,  then  valerian  or  asafoetida  should 
be  tried.  Half  a  drachm  to  a  drachm  of  the 
ammoniated  tincture  of  valerian,  or  the  same 
quantity  of  the  fetid  spirit  of  ammonia,  mav 
be  given.  Sometimes  Indian  hemp  is  very 
useful,  a  quarter  to  half  a  grain  of  the  extract 
in  a  pUl,  or  five  to  ten  drops  of  the  tincture 
on  a  lump  of  sugar.  As  a  rule,  in  such  cases 
as  these,  alcohohc  stimulants  are  not  advis- 
able at  this  stage.  A  small  quantity  wilt 
cause  flushing,  heaviness,  and  slight  confusion 
of  thought,  without  reheving  the  depression ; 
and  though  the  severe  headache  may  be 
averted,  alcoholic  stimulants  do  not  answer 
so  well  as  the  remedies  previously  mentioned. 

3.  During  the  stage  of  headache. — If  the 
headache  be  shght,  and  the  patient  soon  able- 
to  sit  up,  there  is  little  to  be  done.  A  cup  of 
cofi'ee  or  tea,  cheerful  conversation,  a  walk, 
drive,  or  ride,  may  often  help  to  remove  the- 
pain.  If,  however,  the  symptoms  be  severe, 
then  the  administration  of  further  remedies 
is  called  for.  The  patient  should  keep  per- 
fectly still  and  quiet,  with  the  room  darkened ; 
for  every  sound  or  sight  causes  pain,  and  the 
sUghtest  movement  is  sufficient  to  produce 
gastric  uneasiness.  Sometimes  free  evacua- 
tion of  the  contents  of  the  stomach,  especi- 
ally if  it  contain  undigested  food,  is  followed 
by  reUef ;  but,  as  a  rule,  it  is  better  to  try  to 
relieve  and  check  the  vomiting.  Iced  soda- 
water,  with  or  without  two  or  three  drops  of 
diluted  hydrocyanic  acid  or  spirit  of  chloro- 
form ;  cold  tea ;  or  the  effervescing  citrate  of 
potassimn  with  diluted  hydrocyanic  acid,  may 
often  afford  marked  rehef.  The  headache  may 
be  lessened  by  applying  cloths  dipped  in  cold 
water  or  evaporating  lotions  to  the  head.  If 
the  extremities  be  cold,  and  the  headache 
severe,  a  warm  stimulating  foot-bath  can  be 
tried,  as  soon  as  the  nausea  will  allow  the 
patient  to  sit  up.  If  the  attacks  occur  in  the 
early  part  of  the  day,  as  soon  as  the  pain  has 
subsided  it  is  generally  better  for  the  patient 
to  sit  up  or  move  about,  or  even  to  take  exer- 
cise in  the  open  air.  During  the  attack  the 
appetite  is  diminished,  the  idea  even  of  taking 
food  provoking  disgust.  StiU,  after  the  nausea 
has  passed  away,  a  cup  of  soup,  or  some 
easily  digested  food,  wiU  often  have  a  good 
effect  in  equalising  the  cerebral  circulation, 
and  in  reheving  the  headache.    If  the  head- 
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ache  be  severe,  bromide  of  potassium  is  a 
remedy  which  will  often  prove  of  great  ser- 
vice. It  may  be  given  in  doses  of  fifteen  or 
twenty  grains,  with  fifteen  or  twenty  minims 
of  tincture  of  henbane,  and  to  these  may  be 
added  thu-ty  or  forty  minims  of  the  aromatic 
spirit  of  ammonia,  in  some  cases  with  advan- 
tage. If  necessary,  the  dose  may  be  repeated 
after  an  interval  of  two  hom's  or  so.  In  sorne 
cases  phenazone  may  be  given  with  benefit  in 
doses  of  seven  to  fifteen  grains,  with  thirty 
minims  of  sal  volatile,  or  acetanUide  in  five- 
gi-ain  doses,  and  repeated  in  an  hour  if  neces- 
sary. In  other  cases,  often  of  a  gouty  cha- 
racter, chloride  of  ammonium  in  doses  of 
fifteen  grains  produces  marked  rehef,  and 
may  be  sometimes  advantageously  combined 
with  spu'it  of  chloroform  and  compound 
tincture  of  lavender.  Guarana  powder  is  a 
remedy  which  is  used,  often  with  happy  re- 
sults. The  sick-headaches  which  it  seems 
to  reheve  are  those  in  which  distinct  pre- 
monitory symptoms  usher  in  the  attack,  and 
particularly  those  preceded  by  disturbance  of 
vision.  It  may  be  given  in  such  cases  in 
doses  of  fifteen  grains,  with  the  same  quan- 
tity of  sugar,  and  repeated  in  from  half  an 
hour  to  two  hours.  In  those  individuals, 
however,  in  whom  the  headache  is  developed 
suddenly,  where  the  attacks  come  on  without 
any  or  with  very  indefinite  premonitory 
symptoms,  guarana  appears  to  have  little 
effect. 

As  a  rule,  the  use  of  purgatives  in  this 
stage  is  decidedly  objectionable,  but  occasion- 
ally a  saline  purgative  at  the  commencement 
of  an  attack  is  indicated,  and  is  of  service. 

Peter  W.  Latham. 

MEINBERGr,  in  Lippe-Detmold,  in 
Germany.— Mixed  sulphurous  saline  and 
chalybeate  waters,  and  mud  baths.  See 
Mineral  Waters. 

MEL-SINA  iixtXas,  black).  —  Synon.  : 
Bysenteria  Splenica;  Fr.  MiUna;  Ger. 
Schwa/rze  Ruhr. 

This  term  is  used  to  denote  black  tar-like 
evacuations  that  are  passed  firom  the  bowel. 
The  colour  and  appearance  are  due  to  altered 
blood,  and  the  expression  is  not  properly 
applicable  to  simple  haemorrhage  from  the 
alimentary  canal,  when  blood  of  a  normal 
appearance  is  voided. 

In  order  that  the  blood  should  have  under- 
gone the  change  which  produces  the  charac- 
teristic evacuations,  it  must  have  been  effused 
high  up  in  the  canal,  and  in  some  quantity, 
as  well  as  retained  for  some  time  in  the 
bowel.  When  hmmorrhage  takes  place  in 
the  lower  part  of  the  small  intestine,  or  in 
the  colon  or  rectum,  the  blood  is  passed  m  a 
scarcely  altered  state,  or  at  most  renders 
the  feces  dark,  without  producing  the  black, 
viscid  motions  now  referred  to. 

Blood  that  is  passed  into  the  stomach, 
from  any  cause,  is  subjected  to  the  action 
n. 


of  the  gastric  juice,  and  undergoes  a  partial 
digestion.  The  acid  of  the  secretion  con- 
verts the  htemoglobin  into  haematin,  a 
blaokish-brown  substance,  and  the  expo- 
sure of  this  to  the  sulphuretted  hydrogen 
produced  in  the  lower  part  of  the  intestine 
converts  the  iron  it  contains  into  a  black 
sulphide.  The  tar-like  consistency  is  due 
to  the  serum,  digested  clot,  and  mucus  ;  and 
the  discharged  material  is  usually  free  from 
remains  of  food,  being  simply  altered  blood. 
When  the  haemorrhage  takes  place  into  the 
upper  part  of  the  intestine,  the  change  is  not 
so  completely  effected.  In  place  of  being 
submitted  to  prolonged  action  of  an  acid 
secretion,  with  considerable  power  of  digest- 
ing, the  blood  is  acted  upon  by  alkaline 
secretions,  the  efficacy  of  which  is  less^  un- 
less the  ingesta  have  been  previously  affected 
by  the  gastric  juice.  The  result  is  that, 
although  the  blood  is  to  a  great  extent 
altered,  and  the  same  black  sulphide  of  iron 
is  formed,  it  becomes  more  or  less  mixed 
with  the  contents  of  the  tube,  and  is  not 
voided  in  lumpy  clots,  but  almost  uniformly 
incorporated  with  the  faeces,  which  may  be 
solid,  semi-soHd,  or  fluid.  The  faeces  may  be 
blackened  by  iron,  bismuth,  and  other  agents, 
taken  as  drugs,  but  they  do  not  produce  the 
viscid  matter  like  semi-digested  blood. 

A  form  of  melaena,  with  or  without 
haematemesis,  has  been  occasionally  noticed 
in  infants  within  a  day  or  two  after  birth. 
The  cause  is  obscure,  but  is  probably  asso- 
ciated in  some  way  with  the  disturbance  of 
the  circulation  determined  by  the  ligature 
of  the  umbiUcal  cord.  Sometimes  clean- 
punched  ulcers  have  been  found  in  the 
stomach  or  duodenum  in  such  cases,  but 
oftener  there  are  no  indications  to  be  seen 
post  mortem.  The  condition,  which  is  very 
fatal,  is  probably  alUed  to  other  hasmorrhagic 
states  met  with  in  the  new-bom,  such  as 
purpura. 

Mefena  is  the  mere  expression  of  a  con- 
dition brought  about  by  many  causes,  and 
these  have  to  be  sought  for  and  treated. 
See  H^matemesis;  Intestines,  Haemor- 
rhage from ;  and  Stools. 

W.  H.  Allchin. 

MELAN^MIA  {jxiXas,  black ;  and  alfia, 
the  blood). — A  morbid  condition  of  the  blood, 
in  which  it  contains  black  and  brown  pig- 
ment-particles. See  Blood,  Morbid  Condi- 
tions of. 

MELANCHOLIA  (^e'Xor,  black;  and 
^oXij, bUe). — Synon.:  'Fv.  Lyp4manie  \  Melan- 
coUe;  Ger.  Schwermuth;  Melancholie. — This 
name  is  now  usually  applied  to  a  form  of 
insanity  characterised  by  gi-eat  mental  de- 
pression, but  formerly  it  was  used  by  writers 
to  denote  partial  insanity  or  monomania. 
The  sufferer  in  this  disorder  feels  his  whole 
existence,  mental  and  bodily,  overwhelmed 
and  oppressed  by  gloom,  anxiety,  and  fore- 
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boding.  At  first  it  may  be  only  a  feeling 
which  takes  no  definite  shape,  and  there 
may  be  no  delusions.  Sometimes,  though 
rarely,  there  are  none  throughout ;  the  mor- 
bid feeling  constitutes  the  disorder,  which  in 
this  form  has  been  called  simple  melancholia. 
Its  access  is  almost  always  gradual,  and 
though  we  may  attribute  it  to  grief,  over- 
work, or  worry,  it  often  happens  that  no 
mental  or  moral  cause  can  be  fouiid,  and  we 
are  obliged  to  set  it  down  to  inherited  pre- 
disposition, to  some  debUitating  illness,  de- 
clining strength,  or  advancing  age.  Some 
are  aware  that  there  is  no  real  ground  for 
their  sorrow  and  sadness,  and  are  able  to 
look  on  it  as  an  iUness;  others  feel  that  there 
must  be  some  real  cause  for  the  despond- 
ency, that  something  terrible  is  impending, 
though  they  know  not  what.  The  majority 
can  argue  and  converse  rationally  on  subjects 
unconnected  with  their  feeling  of  misery. 

The  bodily  health,  even  if  at  first  it  appears 
good,  soon  participates  in  the  disturbance. 
The  digestion  is  disordered,  the  urine  loaded 
with  lithates,  the  skin  dry,  the  bowels  con- 
stipated, the  pulse  slow  rather  than  quick, 
the  conjunctiva  duU  and  yellow.  The  patient 
will  complain  of  various  uneasy  feelings  in 
the  praecordial  or  epigastric  region,  and  this, 
with  the  state  of  the  excretions,  will  confirm 
the  notion,  so  prevalent  amongst  many,  that 
the  whole  mischief  is  in  the  liver.  Such 
simple  depression  may  continue  for  a  longer 
or  shorter  space  of  time.  It  may  pass  away 
suddenly  or  gradually,  or  the  individual  will 
grow  worse  in  one  of  two  ways.  The  de- 
pression becomes  greater,  and  delusions  of 
various  kinds  present  themselves ;  or  it  is 
replaced  by  the  excitement  of  mania. 

Melancholia  with  delusions  is  far  more 
common  than  simple  melancholia,  and  is 
that  which  most  frequently  we  are  called 
upon  to  treat.  The  patient  feels  utterly 
changed,  which  he  attributes  to  various 
causes,  and  deduces  various  results  from  his 
condition.  He  has  aU  manner  of  diseases — 
syphilis,  leprosy,  lice  ;  his  stomach  is  gone, 
and  therefore  he  cannot  eat.  He  cannot 
attend  to  business,  and  therefore  is  ruined. 
He  is  so  wretched  that  he  must  have  com- 
mitted sins  unpardonable  in  this  world  or 
the  next.  The  bodily  symptoms,  like  the 
mental,  are  aggravated.  Sleep  is  absent  or 
scanty;  and  there  is  rapid  wasting.  The 
bowels  are  loaded,  and  resist  strong  purga- 
tives ;  the  tongue  is  white  and  furred ;  the 
breath  offensive.  The  patients  are  for  the 
most  part  elderly;  climacteric  msamty  is 
almost  always  melanchoha.  Of  388  melan- 
cholic patients  admitted  into  St.  Luke's  Hos- 
pital only  9  were  below  the  age  of  twenty. 

It  cannot  be  too  strongly  unpressed  upon 
medical  men  that  all  melanchoUc  patients, 
even  those  whose  disorder  seems  simple  and 
slight,  are,  especially  in  the  early  stage,  very 
apt  to  commit  suicide.   We  read  accounts 


almost  daily  in  the  newspapers  of  suicides 
committed  by  this  class  of  persons ;  and  most 
lamentable  they  are,  for  it  is  a  class  which 
above  all  others  is  amenable  to  treatment. 

An  asylum  is  not  absolutely  requisite  for 
such,  if  their  means  allow  of  proper  com- 
panions, house,  and  exercise.  They  must  not 
be  left  alone  by  night  or  day ;  must  not  be 
left  to  attendants  only ;  and  must  have  some 
amusement  or  diversion.  If  aU  this  cannot 
be  provided,  to  an  asylum  they  must  go ;  for 
if  they  are  resolutely  and  constantly  bent  on 
suicide,  it  is  most  difficult  to  guard  against 
it  in  an  ordinary  house. 

"Whether  they  are  sent  to  an  asylum  or 
not,  it  is  found  to  be  almost  invariably  neces- 
sary to  remove  them  from  home.  We  may 
think  the  case  a  slight  one,  and  may  hope 
that  amusement  and  cessation  from  work, 
with  medical  treatment  and  good  living,  will 
remove  the  depression.  Again  and  again  we 
are  disappointed.  The  sight  of  home  and 
home  scenes,  of  family  and  friends,  and  the 
contrast  between  past  happiness  and  present 
gloom,  perpetuate  the  melancholy  and  pre- 
vent its  dispersion.  After  valuable  time  is 
lost,  we  are  compelled  to  send  away  the 
patient  to  an  asylum  or  quasi-asylum. 

Prognosis.  —  The  prognosis  in  cases  of 
melancholia  is  favourable,  and  patients  get 
well  in  great  numbers,  even  at  an  advanced 
age.  It  is  also  important  to  remember  that 
recovery  may  take  place  firom  this  form  of 
insanity  after  considerable  periods  of  time. 
The  writer  has  in  the  second  volume  of  the 
St.  George's  Hospital  Beports  recorded  three 
cases  of  melancholia  in  which  recovery  took 
place  after  five,  six,  and  seven  years'  resi- 
dence in  an  asylum ;  and  he  has  since  trea,ted 
a  lady  who  recovered  from  a  most  suicidal 
attack  of  the  disorder  after  nine  years.  In 
1  dealing  with  property  it  is  often  necessary  to 
I  consider  the  question  of  probable  recovery, 
;  and  it  is  well  to  keep  in  view  the  chance  of 
it  here,  although  in  perhaps  every  other  form 
of  insanity  recovery  after  such  periods  would 
be  out  of  the  question. 

Treatment. — On  examination  of  a  melan- 
chohc  patient,  it  is  generally  found  that  there 
has  been  a  considerable  loss  of  flesh.  This 
may  be  due  to  the  mental  care  and  sorrow, 
but  it  is  often  caused  by  an  insufficient 
quantity  of  food,  which  has  been  scanty, 
either  because  all  appetite  has  been  lost 
owing  to  the  prevailing  wretchedness,  or  be- 
cause, from  various  delusions,  there  has  been 
an  unwillingness  to  take  food.  Moreover, 
there  is  almost  always  considerable  disorder 
of  the  digestive  apparatus,  the  result  and  not 
the  cause  of  the  depressed  nervous  condition. 
The  first  thing  to  be  done  is  to  correct  this 
disorder ;  and  then  to  restore  the  defective 
nutrition  of  the  brain. 

One  symptom  is  obstinate  constipation,  it 
may  be  necessary  in  the  first  instance  to 
reUeve  the  loaded  and  obstructed  bowel  by 
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means  of  turpentine  enemata ;  after  which 
it  will  be  of  advantage  to  give  a  daily  dinner 
pill  of  the  extracts  of  aloes  and  nux  vomica, 
or  a  daily  teaspoonfiil  of  castor-oil,  following 
it  up  if  necessary  by  an  enema,  but  ensuring 
an  action  every,  or  every  other,  day,  and  so 
habituating  the  bowels  to  act.  Many  melan- 
choUo  patients,  especially  women,  will  be 
found  to  be  persons  who  have  been  accus- 
tomed to  go  for  long  periods  without  any 
action  of  the  bowels,  or  who  never  had  rehef 
without  medicine.  Food  must  be  given  to 
this  class  of  patients  in  large  quantities.  It 
constantly  happens  that  it  is  withheld  from 
them  under  the  impression  that  their  malady 
is  essentially  dyspepsia,  and  that  the  stomach 
must  not  be  called  upon  for  much  exertion. 
Many,  as  has  been  said,  refuse  it  for  one 
reason  or  other.  In  either  case  the  melan- 
cholia increases,  and  the  patient  gets  thinner 
and  weaker.  Food  must  be  given  with  no 
sparing  hand — not  merely  beef-tea  and  in- 
vahd  diet,  but  soUd  food,  bread,  meat,  and 
eggs,  with  a  liberal  allowance  of  wine  or  malt 
Uquor.  Some  may  require  forcible  feeding, 
and  this  can  hardly  be  carried  out  except  in 
an  asylum ;  but  many  by  coaxing  or  threats 
will  take  what  is  given  to  them  with  a  spoon, 
and  they  must  be  fed  frequently  till  they  will 
take  the  meals  of  their  own  accord.  Under 
this  augmented  diet  the  tongue  will  become 
clean,  the  bowels  will  act  without  physic, 
and  the  patient's  appearance  will  soon  testify 
to  the  efficacy  of  the  treatment. 

Sleep,  though  not  entirely  absent  here,  will 
be  in  defect.  To  procure  it  opium  has  been 
long  looked  upon  as  of  the  greatest  value.  In 
melanchoha,  of  all  the  various  forms  of  in- 
sanity, this  drug  is  most  useful,  and  its 
benefit  consists  not  merely  in  the  procuring 
of  sleep,  but  in  alleviating  the  feehng  of 
wretchedness.  It  may  be  given  either  by  the 
mouth,  or  by  subcutaneous  injection  of  mor- 
phine. It  is  of  importance  that  we  do  not 
give  a  preparation  which  shall  cause  sick- 
ness or  constipation;  the  ordinary  prepara- 
tions of  morphine,  the  acetate  and  hydro- 
chlorate,  are  apt  to  do  this  if  given  in  full 
doses,  and  it  is  better  to  substitute  the  solu- 
tion of  bimeconate,  Dover's  powder,  Battley's 
solution,  or  soUd  opium  if  we  can  be  sure 
that  pills  will  be  swallowed.  Chloral  hydrate 
win  procure  sleep  here  as  in  other  cases,  and 
may  be  combined  with  opium  to  bring  about 
more  speedy  action  of  the  latter,  but  has 
not  such  a  lasting  influence  on  the  malady ; 
when  its  sleep-producing  effect  has  passed 
away,  the  patient  does  not  feel  any  benefit 
from  the  medicme.  Paraldehyde,  also,  is 
often  useful.  The  bromides  should  on  no 
account  be  given.  They  will  increase  the 
emaciation  and  depression.  "When  the  secre- 
tions have  been  corrected,  and  digestion  is 
re-established,  tonics  may  be  useful,  espe- 
cially the  preparations  of  iron  and  arsenic. 

G.  F.  Blandford. 


MELANCHOLIA,    Varieties  of.— 
1.  Melancholia,  Acute.— Although  the  pro- 
gnosis in  simple  melancholia,  and  that  which 
may  be  called  sub-acute,  is  so  favourable, 
there  is  an  advanced  stage  which  truly  merits 
the  name  of  acute,  or  acute  delirious  melcun- 
cliolia,  and  generally  terminates  fatally.  The 
patients  are  not  silent,  gloomy,  and  depressed, 
but  panic-stricken ;  and  in  violent  frenzy  and 
terror  they  try  to  escape  from  those  about 
them,  to  tear  off  their  clothes,  gouge  out 
their  eyes,  and  injure  themselves  in  every 
way.     They  will  not  lie  on  a  bed  unless 
forced  to  do  so,  but  wiU  prefer  the  floor,  or 
incessantly  pace  the  room.    Food  they  resist 
with  all  their  power,  thinking  that  it  is 
poisoned,  or  that  they  will  be  punished  for 
taking  it.     Such  patients  must  be  fed  by 
force,  and  fed  early,  but  it  often  happens 
that  our  feeding  here  is  of  no  avail,  and  they 
sink  from  the  exhaustion  of  this  acute  dis- 
order.   For  it  is  constantly  found  in  those 
who  are  afready  broken  and  debilitated  in 
health,  and  is  but  the  last  stage  of  a  series 
of  disorders.    The  incessant  agitation,  vio- 
lence, and  sleeplessness  produce  rapid  wast- 
ing and  sinking ;   the  food  administered  is 
not  assimilated,  and  fails  to  restore  the 
wasted  force.  This  form  of  melanchoha  rims 
a  rapid  course,  but  nevertheless  tends  to  re- 
covery in  the  majority  of  cases.   "We  may  ad- 
minister opium  here,  with  or  wdthout  chloral 
hydrate,  or  paraldehyde ;  other  drugs  are  of 
little  use.    Cod-liver  oil  may  be  added  to  the 
food.  "Warmth  and  stimulants  are  demanded ; 
and  clothes  must  be  kept  on  by  means  of 
a  strong  suit  which  cannot  be  removed  by 
the  patient. 

2.  M61ancolie  avec  Stupeur  (Fr.) — 
Synon.  :  Ger.  Schwermuth  mit  Stumpfsinn. 
A  more  extreme  form  of  melancholia  is  thus 
named,  where  the  patient  sits  or  stands, 
speechless  and  motionless,  and  reqmres  to 
be  fed,  washed,  and  dressed.  Though  such  a 
one  will  not  speak  or  do  anything  for  him- 
self, he  may  be  watching  every  opportunity  of 
committing  suicide,  and  he  will  even  strenu- 
ously _  refuse  food  with  the  same  motive. 
The  vital  powers  in  these  persons  are  greatly 
depressed,  and  they  require  an  exceptional 
amount  of  nutritious  food  and  stimulant. 
This  form  of  melancholia  has  been  con> 
founded  by  some  with  that  variety  of  in- 
sanity  termed  '  acute  dementia '  {see  De- 
mentia) ;  but  the  latter  occurs  only  in  young 
people,  whereas  melancholia  as  a  rule  occurs 
in  persons  of  more  advanced  years  ;  and  the 
early  symptorns  are  quite  clifl"erent,  acute 
dementia  coming  on  rapidly,  and  without  the 
depression  and  gloomy  delusions  which  mark 
the  other  complaint.      G.  F.  Blandford. 

MELANOMA  (fiiXas,  black).  —  Any 
morbid  growth  in  which  the  presence  of 
black  pigment  is  a  leading  character.  See 
Tumours. 

D  2 


i 


36 


MELANOPATHIA 


MEMOET,  DEFECTS  OF 


MELANOPATHIA  {fxiXas,  black ;  and 
Tragus,  a  disease). — An  excess  of  black  pigment 
in  the  skin,  due  to  abnormal  function  of 
the  rete  mucosum.  Melanopathia  is  rarely- 
general,  more  frequently  partial.  In  certain 
instances,  as  in  the  '  bronzed  skin '  of  Addison's 
disease,  it  is  associated  with  ansemia.  See 
Pigmentary  Diseases  of  the  Skin. 

MELAWOSIS  {fifXas,  black).— Accord- 
ing to  the  present  doctrines  of  pathology, 
melanosis  signifies  the  condition  of  system 
associated  with  the  presence  of  pigmented 
tumours.    See  Cancer  ;  and  Tumours. 

MELASMA  {ixeXas,  black). — A  term  usu- 
ally applied  to  excess  of  pigment  in  the  skin, 
from  abnormal  function  of  the  rete  mucosum. 
See  Pigmentary  Diseases  of  the  Skin. 

MELLITURIA  (^f'Xt, honey;  and ovpov, 
urine). — A  synonym  for  saccharine  urine. 
See  Diabetes  Mellitus. 

MEMBRANA  TYMPANI,  Diseases 
of. — See  Ear,  Diseases  of. 

MEMBRANES  OF  BRAIN  AND 
CORD, Diseases  of. — See  Meninges,Cere- 
BRAL,  Diseases  of;  and  Meninges,  Spinal, 
Diseases  of. 

MEMORY,  Defects  of. — There  are  so 
many  different  kinds  of  memory,  and  so 
many  different  degrees  of  excellence  of  each 
variety  in  different  individuals  in  health,  that 
it  is  not  always  easy  to.  say  in  regard  to  any 
particular  person  how  far  his  memory  is 
defective.  In  other  cases  the  degree  of  im- 
pairment is  so  great  as  to  make  its  existence 
perfectly  obvious.  Between  such  extremes, 
all  intermediate  grades  of  defect  may  at 
times  be  met  with.  The  nature  and  causes 
of  the  various  defects  of  memory  cannot  pos- 
sibly be  set  forth  without  giving  some  account 
of  the  different  physiological  processes  in- 
volved in  its  exercise ;  and  also  of  the  several 
fundamental  modes  in  which  this  is  brought 
about. 

The  Component  Processes  in  Memory. — 
What  is  commonly  known  as  'memory'  is 
dependent  upon  two  kinds  of  processes.  The 
first  of  these  is  a  vital,  molecular,  or  organic 
process  of  some  kind,  taking  place  in  various 
parts  of  the  brain  simultaneously,  on  the  oc- 
currence of  some  '  perceptive  act '  or  thought- 
process.  In  a  healthy  and  properly  nourished 
brain  certain  neural  processes,  in  different 
regions  of  the  organ,  are  supposed  to  coincide 
with  each  act  of  perception  and  apprehension. 
Similarly,  in  '  ideation '  or  reflection,  mole- 
cular processes  of  a  closely  related  kind  are 
presumed  to  take  place,  partly  in  the  areas  of 
the  bram  concerned  with  perceptions  and 
partly  in  other  regions,  and  these  several 
changes  have  the  same  kind  of  relation  to 
our  thoughts  that  the  others  have  to  our  per- 
ceptions ;  in  each  case  they,  in  fact,  constitute 


the  organic  basis  of  the  respective  processes. 
These  initial  organic  changes  of  all  kinds 
were  referred  to  by  Laycock,  and  comprised 
under  the  name  '  synesis.'  The  first  essen- 
tial, therefore,  for  the  exercise  of  memory  ig 
that  these  synetic  processes  should  have  been 
properly  accomplished.  If  they  have  been 
imperfectly  performed,  memory  will  be  either 
defective  or  non-existent. 

Yet  these  processes  constitute  the  founda- 
tions for  memory,  rather  than  memory  itself. 

Memory  essentially  consists  in  a  repetition 
or  weak  revival  of  such  molecular  movements 
and  processes  in  nerve-tissues,  and  of  the 
conscious  states  associated  with  them.  They 
are  similar  in  kind,  and  take  place  in  all  such 
parts  of  the  brain  as  were  concerned  with  the 
original  conscious  realisation  of  the  objects, 
relations,  or  processes  which  now  recur  as 
'  remembered '  impressions  or  thoughts.  This, 
therefore,  is  the  second  of  the  processes  above 
referred  to,  as  essential  to  the  exercise  of 
memory. 

Modes  of  Exercise  of  Memory. — The 
repetition  or  weak  revival  of  foregone  pro- 
cesses, and  of  their  associated  conscious 
states,  is  brought  about  iu  three  modes  fairly 
distinct  from  one  another.  The  first  mode  of 
exercise  of  memory  (a)  is  found  in  acts  of 
perception,  when,  on  the  presentation  of 
some  object  to  the  sense  of  sight,  hearing, 
touch,  smell,  or  taste,  or  to  any  two  of  them, 
the  remaining  qualities  of  this  object  become 
nascent  or  revived  in  memory,  so  that  the 
object  itself  is  perceived  or  recognised  as 
being  of  such  and  such  a  natmre. 

This  kind  of  process  is  only  impaired  where 
the  nutrition  of  the  brain  as  a  whole  is  gravely 
interfered  with.  Special  parts  of  such  a  pro- 
cess are,  however,  not  infrequently  interfered 
with  by  local  brain-disease,  as  when,  for  in- 
stance, the  sight  of  a  written  or  printed  word 
does  not  rouse  its  appropriate  related  memo 
ries ;  or  when  a  spoken  word  remams  unreal- 
ised or  unapprehended,  because  its  mere  sound 
does  not  excite  all  the  memories  which  should 
cluster  round  it;  in  the  one  case  we  have 
what  has  been  rather  inappropriately  termed 
'word-blindness,'  and  in  the  other  'word- 
deafness.'  The  one  set  of  persons  exhibiting 
such  defects  may  be  perfectly  well  able  to 
recognise  natm-al  objects  or  persons  by  sight, 
I  just  as  the  others  may  be  able  to  appreciate 
•  'different  kinds  of  natural  sounds,  or  differ- 
ences in  emotional  intonations  of  the  voice, 
although  particular  words  may  not  call  to 
their  mind  any  distinct  apprehension  of  the 
thing,  idea,  or  relation  which  they  are  usually 
employed  to  designate. 

The  second,  or  most  common  naode  in 
which  memory  is  exercised  is  (b)  during  the 
ordinary  course  of  thought,  when  by  natural 
processes  of  '  association  '  the  ideas  of  objects, 
of  persons,  of  events,  and  of  their  relations 
one  with  another  and  with  ideas,  reciur  to 
consciousness,  with  or  without  a  simultaneous 
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full  realisation  of  the  words  suitable  for  the  ex- 
pression of  all  these  phases  of  our  thoughts- 
according  as  we  are  merely  thinking  to  our- 
selves, or  as  we  at  the  same  time  give  expres- 
sion to  our  thoughts  whilst  conversing  with 
another  person.  These,  together  with_  the 
Mnds  of  exercise  first  referred  to,  constitute 
by  far  the  most  frequent  modes  in  which 
nieniory  is  called  into  play.  It  here  mani- 
fests itself  in  a  purely  automatic  manner, 
without  sense  of  effort  on  our  part  (other 
than  that  which  is  concerned  with  the  direc- 
tion of  our  thoughts),  owing  to  the  fact  that 
present  cerebral  activities  tend  to  recur  in 
the  manner  and  order  which  have  been  most 
frequently  repeated  in  the  race  and  in  the 
individual — such  manner  and  order  rieces- 
sarily  varying  according  to  the  particular 
direction  and  nature  of  their  or  his  education, 
natural  or  acquired.  The  study  of  this  order 
corresponds  with  the  study  of  the  order  of 
mental  phenomena,  and  has  resulted  in  the 
€stabUshment  of  certain  so-called  'laws  of 
the  association  of  ideas.' 

The  process  by  which  language  incorporates 
itself  with  all  our  perceptions  and  thoughts 
is  not  different  from  that  which  associates 
perceptions  and  thoughts  among  themselves. 
It  is,  however,  a  more  special  association ; 
and  consequently  a  weak  or  failing  memory — 
whether  resulting  from  old  age,  brain-shock, 
or  malnutrition — is  peculiarly  apt  to  show 
itseK  in.  this  direction,  and  that  more  especi- 
ally by  an  inability  to  revive  the  cerebral 
processes  connected  with  the  names  of  per- 
sons, places,  or  things  [see  Aphasia).  But 
this  kind  of  defect  has  to  be  distinguished 
from  the  inability  to  utter  or  to  write  words 
which  are  nevertheless  remembered,  that  is, 
where  the  cerebral  processes  associated  with 
the  word  as  a  mental  symbol  may  be  revived, 
in  the  main,  in  some  portions  of  the  brain 
concerned  with  the  reception  of  auditory  im- 
pressions, though  incitations  may  not  be  able 
to  pass  over  from  these  centres  so  as  to  revive 
nerve-processes  in  other  centres  of  the  kin- 
sesthetic  type,  by  which  the  word  is  either 
spoken  or  written,  according  as  the  one  or 
other  effect  is  desired  (see  Aphasia).  The 
loss  of  verbal  memory  is  in  these  latter  cases 
not  so  real  as  it  seems  to  be,  and  such  defects 
may,  moreover,  be  induced  by  quite  limited 
cerebral  lesions. 

In  the  third  mode  of  exercise  of  memory 
(c)  there  is  no  longer  the  easy  flowing  me- 
chanical revival  of  foregone  processes,  together 
with  the  simultaneous  recurrence  of  copies 
of  foregone  phases  of  consciousness,  which 
Bhould  characterise  the  modes  of  exercise 
above  alluded  to.  Now  there  is  a  delay  in 
the  process  of  automatic  revival ;  a  vague 
sense  of  effort  intervenes  at  some  stage  of 
the  thought-processes,  similar  to  that  of 
which  we  are  conscious  when  we  attempt  to 
•guide  our  thoughts'  into  particular  chan- 
nels; we  strive  'by  way  of  association'  to 


find  some  new  molecular  channel  by  means 
of  which  the  cerebral  processes  concerned 
with  the  forgotten  name,  event,  idea,  or  rela- 
tion, may  be  roused  anew,  in  order  that  we 
may  '  recollect,'  or  recall  by  voluntary  effort, 
what  may  be  needful  for  the  continued  ex- 
pression of  our  thoughts. 

This  latter  process  of  '  recollection '  is 
therefore  that  which  is  rendered  necessary 
by  the  first  stage  of  faultiness  of  memory,  a 
condition  which  may  obviously  be  brought 
about  in  altogether  different  modes,  to  some 
of  which  we  are  now  about  to  refer. 

Etiology  of  Defective  Memory. — It 
seems  clear,  on  the  one  hand,  that  for 
memory  to  be  good  {a)  the  preliminary  pro- 
cess of  synesis  must  have  been  well  accom- 
plished. Yet  this  first  and  essential  condi- 
tion may  be  defective  from  various  causes. 
(1)  The  original  plasticity  or  receptive  potency 
of  the  nerve-tissue  may  have  been  inferior 
from  birth ;  or  it  may  have  been  temporarily 
lowered  by  conditions  of  malnutrition, 
such  as  are  not  infrequently  met  with  in 
persons  who  have  suffered  from  severe  fevers 
or  from  other  exhausting  diseases.  On  the 
other  hand,  the  potency  of  the  nerve-tissue 
may  be  good,  and  yet  the  processes  of  synesis 
may  have  been  badly  effected,  owing  (2)  to 
the  individual's  lack  of  attention  at  the  time 
when  what  is  now  to  be  remembered  origi- 
nally engaged  his  consciousness ;  for  no  truth 
is  more  obvious  in  regard  to  memory  than 
that  of  its  dependence  upon  the  degree  of 
attention  bestowed  upon  the  original  impres- 
sions or  ideas.  Those  which  have  been 
vividly  attended  to  at  the  time,  from  what- 
ever cause,  tend  to  become  indelibly  '  stamped 
upon  the  memory,'  and  all  the  more  so  be- 
cause such  impressions  or  ideas  are  prone  to 
be  often  thought  of,  and  thereby  strengthened 
by  each  revival  of  the  cerebral  process ;  whilst 
those  that  have  slightly  engaged  our  attention 
are  apt  not  to  be  revived,  and  to  be  after  a 
time  effaced,  though  it  is  in  this  respect  es- 
pecially that  so  much  of  individual  difference 
is  met  with.  Greatly  diminished  power  of 
attention  is,  moreover,  commonly  met  with 
in  exhausting  diseases,  and  in  multitudinous 
brain-affections. 

But,  on  the  other  hand,  however  well  the 
process  of  synesis  may  have  been  accom- 
plished originally,  this  will  be  altogether  un- 
availing if  (b)  the  avenues  are  damaged  or 
impaired  by  which  associated  processes 
transmit  their  stimuli.  The  automatic  exci- 
tation of  memory  is  then  hindered.  Thus, 
to  take  only  "one  example,  if  certain  com- 
missxiral  connexions  be  severed  between 
what  we  may  term  the  visual  and  the  audi- 
tory word-centres,  a  person  may  be  able  to 
read  so  as  to  understand  the  words  which 
he  sees,  and  yet  not  be  able  to  pronounce  one 
of  them,  because  the  associational  stimulus 
cannot  pass  to  the  corresponding  part  of  the 
auditory  word-centre,  so  as  to  rouse  this 
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particular  memory  or  idea  of  the  word,  from 
the  molecular  processes  concerned  with  which 
the  outgoing  stimuli  issue  for  its  pronuncia- 
tion. 

Again,  however  well  the  process  of  synesis 
may  have  been  originally  performed,  if  (c)  the 
whole  nutrition  of  the  brain  becomes  lowered 
by  exhausting  disease  or  old  age,  failure  of 
memory  may  present  itself  because  attention 
cannot  be  adequately  roused,  and  the  cerebral 
processes  generally  are  too  feeble  to  propagate 
themselves,  as  they  would  have  done  formerly, 
into  the  various  collateral  channels,  so  as  to 
rouse  the  activity  of  all  the  previously  asso- 
ciated brain-regions  necessary  for  the  full 
realisation  of  the  thoughts  of  the  moment. 

From  what  has  been  already  said,  it  will 
be  seen  that  defects  of  memory  may  result 
from  verj'  various  causes,  according  as  they 
impede  one  or  other  of  the  successive  pro- 
cesses upon  which  memory  depends.  Thus, 
they  may  depend  upon  (a)  synetic  defects ; 
upon  (6)  associational  defects  ;  or  upon  (c) 
expressional  defects. 

Pathology. — In  all  those  cases  in  which 
we  may  presume  that  synesis  is  impaired, 
we  may  expect  also  to  find  evidence  of  a 
greatly  weakened  power  of  attention,  and 
there  may  in  addition  be  an  impaired  per- 
ceptive power.  Such  defects  are  mostly 
dependent  upon  general  causes,  affecting  the 
nutrition  of  the  brain  as  a  whole.  A  con- 
dition of  this  kind  may  be  only  temporary, 
and  then,  whilst  recent  events  are  speedily 
forgotten,  it  may  happen  that  the  memory  of 
old  impressions  remains  fairly  good,  or  may 
even  be  marvellously  intensified,  so  that 
long- forgotten  occurrences  or  knowledge  be- 
come revived.  At  other  times  the  patient's 
mind  may  for  a  time  be  reduced  to  a  perfect 
blank — old  and  recent  knowledge,  familiar 
and  unfamiliar,  is  alike  blotted  out ;  though 
after  a  time  recovery  of  memory  may  take 
place,  either  slowly  or  with  comparative 
suddenness.  In  cases  of  epileptic  mania, 
and  in  many  instances  of  brain-shock  from 
blows  upon  the  head,  the  patient  may  lose 
all  memory  of  immediately  preceding  events. 

Where  the  secondary  process  of  revival  is 
that  which  is  interfered  with,  the  loss  of 
memory  is  generally  most  manifest  in  regard 
to  words.  The  processes  of  association  by 
which  these  are  recalled  to  memory  are 
either  impaired  or  disturbed,  so  that  we  get 
one  or  other  variety  of  amnesia  induced, 
either  of  the  paralytic,  or  of  the  incoordinate 
type  {see  Aphasia).  Such  amnesic  defects 
are,  in  the  opinion  of  the  writer,  specially 
prone  to  be  induced  by  lesions  of  the  con- 
volutions contiguous  to  the  posterior  ex- 
tremity of  the  Sylvian  fissure. 

Where  there  is  mere  loss  of  power  to  ex- 
press thoughts,  the  loss  of  memory  is  often 
more  apparent  than  real,  and  is  due  to  a 
mere  non -revival  of  certain  kinaesthetic  pro- 
cesses—thus causing  paralysis  of  speech  and 


writmg  as  raotor  acts  {see  Aphasia),  And 
these  conditions,  either  singly  or  in  com- 
bination, are  also  apt  to  be  induced  by  lesions 
in  the  hinder  part  of  the  third  or  of  the  second 
left  frontal  convolution,  or  of  regions  between 
these  gyri  and  those  bordering  upon  the  pos- 
terior extremity  of  the  Sylvian  fissure  tra- 
versed by  their  commissinral  fibres. 

Treatment.— The  treatment  of  these  de- 
fects of  memory  naturally  resolves  itself  into 
that  of  the  various  general  or  local  morbid 
conditions  upon  which  they  depend,  to  which 
reference  has  been  made  in  the  sections  on 
Etiology  and  Pathology.  Our  greatest  suc- 
cesses win  be  in  cases  in  which  defects  of 
memory  are  dependent  upon  lowered  con- 
ditions of  general  health,  with  defective  nu- 
trition of  the  brain.  Here  tonics,  such  as 
liquor  strychninse  hydrochloratis  and  Hquor 
arsenicalis,  alone  or  combined  with  prepara- 
tions of  iron  or  hypophosphites,  may  do 
much  good.  Their  action  may  be  aided  by 
maltine  and  cod-liver  oil,  together  with  rest,  if 
the  brain  functions  have  been  enfeebled  by 
overwork.  Where  memory  is  defective  in 
the  young  from  faulty  attention,  much  may 
be  done  to  strengthen  it  by  the  judicious 
exercise  and  cultivation  of  these  faculties, 
either  by  the  patient  alone  or  with  the  aid  of 
a  tutor.  H.  Ghaelton  Bastian, 

MENIDROSIS  (fi^v,  a  month;  and 
idpcos,  sweat). — A  term  applied  to  vicarious 
menstruation  by  the  skin.  See  Sudoeipabous 
Glands,  Diseases  of. 

MENIERE'S  DISEASE.  — See  Veb- 
tigo. 

MENINGES,  Diseases  of.— The  treat- 
ment of  this  subject  is  natiuraUy  divisible 
into  two  main  heads.  We  have  to  consider 
(1)  the  morbid  conditions  resulting  from 
disease  of  the  Cerebral  Meninges;  (2) 
those  of  the  Spinal  Meninges.  Though 
most  frequently  affected  separately,  still  it 
happens  on  some  occasions  that  these  two 
main  divisions  of  the  membranes  surround- 
ing the  great  nerve-centres  are  simultaneously 
diseased.  This  is  the  case,  for  instance, 
in  epidemic  cerebrospinal  meningitis,  an 
important  general  disease,  which  is  con- 
sidered in  a  separate  article  {see  Cerebro- 
spinal Fever).  A  similar  diffusion  of  in- 
flammation also  occiurs,  but  more  rarely,  in 
cases  of  sporadic  cerebrospinal  meningitis, 
which  maybe  sometimes  'simple,'  and  some- 
times of  the  'tubercular'  order.  In  the 
articles  that  follow,  the  several  diseases  of 
the  cerebral  meninges  and  of  the  spinal 
meninges  will  be  separately  discussed. 

MENINGES,  CEREBRAL,  Diseases 
of. — Synon.  :  Fr.  Maladies  d^es  Meninges 
Ccrcbrales  ;  Ger.  Kranhlieiten  der  Him- 
haute. — The  following  morbid  conditions, 
and  varieties  of  such  conditions,  have  to  be 
considered  tmder  this  heading : — 
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1.  Injiammation— of  several  varieties. 

Inflammation  of  the  cerebral  meninges 
occurs  from  vai-ious  causes,  and  also  affects 
various  parts  of  the  membranes,  so  that  the 
subjoined  varieties  of  the  disease  will  have 
to  be  separately  considered : — 

7         •     -J.-  ( a-  Idiopathic, 
(a)  S%m^U  Men^ng^t^sJ^^^  Traumatic. 

(6)  Tubermlar  Meningitis. 

The  simple  meningitis  of  traumatic  origin 
occurs  under  three  pretty  distinct  forms, 
according  as  it  affects  the  dura  mater — 
pachymenvngitis ;  the  surfaces  of  the  arach- 
noid —  a/rachnitis ;  or  the  meshes  of  the 
pia  mater  beneath  this  membrane — le;pto- 
meningitis.  Both  the  idiopathic  simple 
men/i/ngitis  and  tubercular  meningitis  are 
forms  of  leptomeningitis.  All  are  acute 
diseases. 

Concerning  chronic  meningitis  we  have 
more  of  pathological  than  of  clinical  know- 
ledge, though  even  as  regards  the  former  side 
we  are  bound  to  say  that  much  of  the  thicken- 
ing and  opacity  of  the  arachnoid,  formerly 
regarded  as  due  to  '  chronic  inflammation,' 
is  rather  a  mere  result  of  degenerative  over- 
growth— partly  brought  about  as  an  appanage 
of  advancing  age,  and  partly  as  a  consequence 
of  frequent  or  long-continued  congestion. 
StUl,  such  conditions  may  at  times  be  coupled 
with  more  distinctive  evidences  of  actual 
chronic  inflammation,  for  example,  in  some 
cases  of  chronic  mania,  and  also  in  general 
paralysis  of  the  insane. 

Good  reasons,  moreover,  exist  for  beheving 
in  the  frequent  clinical  existence  of  local 
chronic  inflammation  of  the  meninges,  as 
evidenced  by  the  presence  more  especially  of 
locahsed  pain  and  of  tenderness  on  slight 
percussion,  coupled  with  other  head-symp- 
toms. Fortimately  for  the  patient,  however, 
we  have  often  no  opportunity  of  verifying 
this  diagnosis,  because  such  a  condition  is  of 
itseK  not  likely  to  lead  to  fatal  results.  It 
may  follow  a  blow ;  it  may  occur  as  one  of 
the  consequences  of  constitutional  syphUis, 
or  it  may  manifest  itself  independently  of 
either  of  these  causes.  Chronic  syphilitic 
meningitis  is  the  best  known  of  these 
varieties.  Its  associated  morbid  conditions 
are,  however,  most  closely  related  to  another 
set  of  changes,  which  will  be  described,  and 
in  which  we  have  to  do  with  new-growths  or 
'  gummata.' 

Two  other  varieties  of  meningitis  are 
occasionally  met  with  as  rare  events :  first, 
an  inflammation  limited  to  the  envelopes 
of  the  cerebellum,  or  extending  from  it  only 
to  the  pons  Varolii ;  and,  secondly,  an  in- 
flammatory condition  of  the  lining  mem- 
brane  of  the  lateral,  and  perhaps  of  the 
third  ventricles.  The  natural  history  of 
these  states  is  at  present  so  little  known  as 
not  to  admit  of  systematic  treatment.  Their 
aetiology  and  symptomatology  have  still  to 


be  established.  This  form  of  basal  menin- 
gitis the  writer  has  seen  presenting  symp- 
toms indistinguishable  from  those  met  with 
in  many  cases  of  ttmiour  of  the  cerebellum. 

2.  Hcemorrhage. 

3.  Hcematoma. 

4.  New-growths  and  Adventitious  pro- 
ducts.— Under  this  head  are  included,  be- 
sides the  different  kinds  of  tumours  originating 
in  the  meninges,  other  bodies  of  quasi- 
accidental  origin,  which  may  be  met  with 
in  the  cavity  of  the  arachnoid,  in  the  meshes 
of  the  pia  mater,  or  in  connexion  with  the 
vessels  of  these  parts. 

5.  Malformations.  See  Brain,  Malforma- 
tions of.  H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Inflam- 
mation of,  Simple  Idiopathic. — Synon.  : 
Simple  Idiopathic  Cerebral  Leptomeningitis ; 
Leptomeningitis  Infantum  (in  part)  ;  Fr. 
Menimgite  Simple;  Ger.  Acute  Hvrnhaut- 
entziindung. 

Definition. — A  simple  non-tubercular  in- 
flammation of  the  cerebral  pia  mater,  which 
may  be  either  limited  to  the  convexity, 
general,  or  confined  to  the  base  of  the  brain. 
It  is  associated  with  very  variable  symptoms 
in  different  cases;  and  is  probably  caused 
in  many  different  ways. 

jEtiology  and  Pathology. — Our  know- 
ledge of  the  setiology  and  pathology  of  acute 
idiopathic  cerebral  meningitis  is  only  vague 
and  indefinite,  so  that  little  but  unconnected 
statements  or  mere  suggestions  can  be  here 
set  down. 

It  appears  that  sex  exercises  an  influence 
in  the  production  of  idiopathic  meningitis, 
and  that  the  disease  occurs  much  more  fre- 
quently in  males  than  in  females.  In  re- 
gard to  age,  it  is  met  with  almost  as 
frequently  in  individuals  from  ten  to  twenty 
as  in  those  below  the  tenth  year.  In  in- 
dividuals over  twenty  the  disease  is  much 
more  rare. 

Meningitis  is  apt  to  occur  during,  or  as  a 
sequence  of,  some  acute  febrile  disease,  such 
as  measles,  scarlet  fever,  smaU-pox,  and 
rheiunatic  fever.  It  may  complicate  erysi- 
pelas of  the  head  and  face ;  or  may  occur  in 
the  coxirse  of  pnetmaonia  or  pleuro -pneu- 
monia ;  also  as  an  accompaniment  of  ulcer- 
ative endocarditis  or  pysemio  processes, 
owing  to  these  conditions  leading  to  minute 
embolisms  of  the  vessels  of  the  pia  mater. 
Sometimes  it  is  met  with  in  extremely  cachec- 
tic subjects,  who  have  not  previously  been 
suffering  from  any  acute  disease.  It  has 
been  known  to  follow  prolonged  exposure 
to  the  Sim ;  to  ensue  after  the  occurrence  of 
severe  moral  perturbations ;  and  likewise  to 
follow  a  shock  or  blow,  even  when  this  has 
not  been  complicated  with  an  external 
wound,  or  with  a  fracture  of  one  of  the 
bones  of  the  skull. 

In  other  cases,  also,  a  meningitis  really 
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secondary  may  appear  to  be  primary  and 
idiopathic,  as  when  (a)  it  extends  from  some 
focus  of  syphilitic  disease  of  the  meninges, 
or  (b)  when  it  occurs  as  a  sequence  of  some 
unrecognised  chronic  inflammation  involving 
the  middle  ear  and  portions  of  the  temporal 
bone. 

Anatomical  Characters.  —  Simple  idio- 
pathic inflammation  of  the  cerebral  meninges 
is  a  condition  which  varies  much  in  severity 
in  different  cases.  In  its  earliest  or  initial 
stage,  nothing  more  than  a  minute  and  more 
or  less  uniform  injection  of  small  vessels  and 
capillaries  in  certain  regions  of  the  cortex 
may  be  met  with.  But  later  on,  definite 
products  of  inflammation  are  to  be  seen ; 
these  are  for  the  most  part  situated  beneath 
the  arachnoid,  in  the  meshes  of  the  pia 
mater.  They  consist,  according  to  the  stage 
of  the  morbid  process,  either  of  a  gelatinous 
white  or  yellow  lymph-like  matter,  of  actual 
pus,  or  of  more  coherent  yeUow  lymph  in 
the  form  of  membranous  layers.  In  regard 
to  the  area  involved  considerable  differences 
also  exist.  The  inflammation  (1)  may  be 
limited  to  the  convexity  and  to  the  lateral 
regions  of  both  hemispheres ;  (2)  it  may  be 
general,  that  is,  involve  the  parts  above 
mentioned,  and  also  the  base ;  or  (3)  it  may 
be  limited  to  the  basal  regions  of  the  brain. 
In  both  the  latter  cases  the  ventricles  are 
apt  to  contain  fluid,  and  the  central  parts  of 
the  brain  to  be  softened,  as  they  are  in 
tuberctdar  meningitis,  which  also  affects  the 
base  in  a  special  manner. 

Of  these  varieties  as  to  seat,  the  first,  in 
which  the  convexity  is  involved,  is  decidedly 
the  most  typical,  and  in  this  respect  simple 
idiopathic  meningitis  contrasts  in  a  salient 
manner  with  tubercular  meningitis,  in  which 
the  tendency  is  no  less  marked  to  implicate 
the  base  of  the  brain.  In  the  second  variety, 
the  inflammation  beginning  above  probably 
extends  to  the  base  by  mere  continuity,  in 
cases  where  the  condition  of  the  patient,  or 
the  intensity  of  the  inflammatory  process 
itself,  favours  its  spread  from  the  original 
site;  or,  in  certain  cases,  the  inflammation 
may  be  from  the  first  general  in  seat.  In 
regard  to  the  third  variety,  much  doubt  may 
be  said  to  exist.  It  is  by  no  means  clearly 
established  that  a  simple  idiopathic  inflam- 
mation ever  begins  to  manifest  itself  at  the 
base,  and  there  only — though  no  good  reason 
can  be  assigned  why  such  a  distribution 
should  not  occasionally  exist,  except  that 
experience  shows  it  to  be  at  least  very  rare. 
If,  moreover,  such  an  inflammation  be  not 
of  unsuspected  traumatic  origin,  there  are 
still  two  other  modes  of  accounting  for  its 
existence,  which  should  be  excluded  before 
regarding  it  as  an  idiopathic  cerebral  men- 
ingitis of  unusual  site.  Thus,  it  may  be  an 
extension  upwards  fi-om  the  spinal  meninges 
of  an  inflammation  beginning  there — a  case, 
in  fact,  of  cerebro-spinal  meningitis,  either 
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sporadic  or  epidemic.  Or,  on  the  other 
hand,  it  may  be  one  of  those  cases  of  tuber- 
cular meningitis  where  the  general  disease 
manifests  itself  on  the  side  of  the  brain  first, 
and  in  which  the  patient  dies  before  the 
local  process  is  at  all  fully  developed.  In 
such  a  case  the  inflammation  may  be  reaUy 
of  the  tubercular  variety,  and  yet  to  super- 
ficial observation  not  recognisable  as  such. 
Although  neither  of  these  misconceptions  is 
likely  to  occur  often  when  the  necropsy  is 
made  by  a  competent  observer,  the  case 
may  be  otherwise,  and  either  of  such  mis- 
takes as  to  the  real  nature  of  the  affection 
is  more  especially  apt  to  occur  where  the 
head  only  is  examined. 

In  all  these  cases,  too,  the  inflammation 
may  be  limited  to  the  meninges  themselves, 
or  the  surface  of  the  brain  may  also  be 
manifestly  involved  in  the  inflammatory 
process,  so  that  we  then  have  to  do  with  a 
meningo-cerehritis  of  varying  seat  and  ex- 
tent. 

Symptoms. — In  no  disease  is  the  sympto- 
matology more  various  than  it  is  in  acute 
meningitis — a  fact  partly  due  to  the  varying 
intensity  of  the  inflammatory  process,  partly 
dependent  upon  the  process  being  localised 
or  more  general,  and  partly  according  as 
there  is  or  is  not  the  co-existence  of  dropsy 
of  the  ventricles  with  inflammation  of  then- 
walls.  Sometimes  the  disease  is  almost 
latent,  accompanied  only  with  slight  symp- 
toms, merging  into  stupor  and  coma  a  day 
or  two  before  death.  Or  the  symptoms  may 
be  marked  and  quite  tragic  in  their  severity ; 
ushered  in  either  by  frightful  pains  in  the 
head,  by  well-marked  dehrium,  or  by  con- 
j  vulsions ;  subsiding  eventually  into  a  condi- 
tion of  stupor  or  coma;  and  followed  by 
death  within  eight  or  ten  days,  though  this 
may  be  delayed  till  the  expiration  of  three 
:  weeks  Or  a  month.  Eecovery,  which  some- 
'  times  occurs,  must  be  regarded  as  a  rare 
event. 

j  Inasmuch  as  it  is  not  practicable,  within 
.  the  limits  of  this  article,  to  give  a  detailed 

account  of  the  various  groupings  of  symptoms 
j  that  may  be  met  with  in  diflerent  cases,  we 
'  must  confine  ourselves  to  an  enumeration  of 

the  symptoms  themselves,  most  apt  to  occur 

(1)  in  the  early  stages  of  the  disease,  and 

(2)  in  its  later  phases. 

(1)  Cephalalgia  of  an  intense  character, 
either  general,  or  localised  in  some  particu- 
lar region  or  regions  of  the  head,  may  be 
complained  of  again  and  again  where  the 
patient  is  old  enough,  or,  if  he  be  too  young, 
is  indicated  by  cries,  by  apphcation  of  the 
hands  to  the  head,  or  by  other  signs.  Some- 
times, however,  this  symptom  may  be  almost 
absent,  or  it  may  come  on  at  a  later  date. 
Dehrium,  occasionally  furious,  at  other  times 
more  quiet  and  of  a  simply  loquacious  type, 
is  another  symptom ;  or  extreme  restless- 
ness.   Mere  insomnia,  too,  sometimes  exists 
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from  the  coramencement ;  whilst  at  other 
times  a  semi-comatose  condition,  gradually 
deepening  into  actual  coma,  may  exist  from 
the  first,  especially  in  children,  or  it  may 
succeed  a  transitory  delirious  condition. 
Nausea  and  vomiting,  and  also  convulsions, 
either  local  or  general,  may  be  met  with  in 
the  early  stages  of  the  disease,  and  some- 
times as  initial  symptoms.  With  them  wiU 
go  general  pyrexia  and  sometimes  rigors; 
also  heat  of  head,  rapid  pulse,  a  furred  and 
often  thickly  coated  tongue,  constipation, 
perhaps  some  intolerance  of  light  and  of 
loud  sounds,  together  with  an  easily  obtain- 
able tache  cerebrale. 

(2)  As  later  symptoms,  we  may  have  local- 
ised convtdsions  or  spasms,  often  of  the  tonic 
order,  affecting  perhaps  the  head  and  neck 
(which  are  frequently  drawn  backwards)  or 
one  or  both  arms ;  or  a  condition  of  trismus 
may  exist.  The  eyes,  too,  are  sometimes 
drawn  upwards.  The  pUpils  may  be  at  first 
contracted,  or,  if  not,  they  may  be  of  medium 
size,  unequal  and  insensitive  ;  whilst  later  on 
they  are  most  firequently  widely  dilated  and 
insensitive.  The  conjunctivae  are  often  in- 
jected. Paralysis  of  one  arm,  or  sometimes 
of  an  arm  and  a  leg,  may  occur.  The  sensi- 
bihty  of  the  skin  may  be  either  exalted  or 
deadened.  The  abdomen  is  often  hollow  and 
boat-shaped.  The  tongue  becomes  thickly 
coated,  or  dry  and  brown.  Difficulty  of  de- 
glutition is  frequently  well  marked  towards 
the  end ;  and  there  is  incontinence  of  faeces 
and  urine  as  soon  as  the  stupor  becomes 
marked.  Sometimes  the  pulse  is  unnaturally 
slow  and  infrequent  from  the  first ;  at  other 
times,  and  especially  towards  the  end,  it  is 
very  frequent  and  irregular.  The  respiration, 
too,  becomes  much  disturbed,  being  often 
sighing  and  of  very  irregular  rhythm,  tending 
to  become  stertorous  at  last.  The  temper- 
ature is  frequently  high,  but  pursues  a 
markedly  irregular  course.  Eemissions  of  the 
pjTCxial  condition  may  take  place  from  time 
to  time.  The  skin  is  generally  hot  and  dry, 
though  occasionally  there  may  be  copious 
sweats.  Stupor  and  coma  almost  invariably 
occur  at  the  last,  if  not  present  at  an  earlier 
stage. 

Prognosis. — A  large  number  of  deaths 
take  place  within  the  first  week  of  acute 
meningitis ;  a  much  smaller  number  survive 
till  the  end  of  the  second  week  ;  fewer  still 
reach  the  end  of  the  third  ;  and  only  a  very 
few  survive  to  the  fourth  week.  It  is  difficult 
to  say  what  the  percentage  of  recoveries  may 
be  ;  but  probably  less  than  ten  would  survive 
out  of  a  hundred  cases  of  acute  idiopathic 
cerebral  meningitis. 

Diagnosis.— The  diagnosis  of  idiopathic 
meningitis  involves  considerations  very  simi- 
lar to  those  arising  in  the  diagnosis  of  tuber- 
cular meningitis,  and  need  not  therefore  now 
be  discussed.  See  Meninges,  Cerebr/VI,, 
Inflammation  of.  Tubercular. 


The  diagnosis  of  simple  from  tubercular 
meningitis  must  oftentimes  be  a  matter  of 
extreme  difficulty.  "Whether  the  condition 
of  the  blood,  as  recognised  by  the  aid  of  the 
microscope,  is  the  same  in  simple  meningitis 
as  it  is  in  tubercular  meningitis  the  writer  is 
unable  to  say.  Should  it  not  be  so,  some 
help  might  be  obtained  in  this  direction. 
The  conditions  under  which  the  disease 
seems  to  develop  may  throw  some  light  upon 
the  problem.  In  regard  to  special  symptoms, 
the  possible  range  is  so  great  in  each  variety 
that  it  becomes  difficult  to  fix  upon  any  that 
are  positively  distinctive  of  the  one  or  of  the 
other.  Delirium  is,  however,  rarely  so  vio- 
lent in  tubercular  as  it  may  be  in  simple 
meningitis.  Eetraction  of  the  head  is  also 
not  so  frequent  in  the  tubercular  variety. 
On  the  other  hand,  the  temperature  much 
more  frequently  rises  over  101°  F.  in  sinaple 
than  it  does  in  tubercular  meningitis. 
Finally,  it  must  be  borne  in  mind  that  the 
former  is  an  extremely  rare  disease,  the 
latter  unfortunately  only  too  common  ;  and 
that  whilst  in  tubercular  meningitis  the. 
two  sexes  fall  victims  with  about  equal  fre- 
quency, in  the  simple  variety  two  out  of 
three  are  likely  to  be  males. 

Treatment. — In  the  early  stages  of  acute 
simple  meningitis  aperients  may  be  freely 
administered.  A  leech  or  two  might  be 
applied  to  the  temples,  in  cases  where  pain 
is  greatly  complained  of;  or  under  the  same 
conditions  the  head  may  be  shaved  and  an 
ice-bag  or  Leiter's  tubes  may  be  applied, 
should  such  measures  not  be  deemed  useless 
on  account  of  the  extreme  restlessness  of 
the  patient.  The  writer  believes  that  little 
or  nothing  is  at  present  to  be  expected  from 
drug  treatment  towards  the  cure  of  this 
disease,  although  some  alleviation  of  the 
more  distressing  symptoms  may  at  times  be 
brought  about  by  special  attention  to  them. 
The  patient  requires  to  be  carefully  fed,  and 
assiduously  nursed  and  kept  quiet  through- 
out, in  the  hope  that  the  end  may  be  favour- 
able. H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Inflam- 
mation  of,  Simple  Traumatic. — Several 
distinct  forms  of  meningitis,  of  traumatic 
origin,  have  to  be  carefully  distinguished 
from  each  other.  We  have  (1)  a  meningitis  in 
which  the  outer  surface  of  the  dm-a  rnater  is 
the  part  chiefly  aEected— pachymeningitis  -, 
(2)  one  in  which  the  cavity  of  the  arachnoid  is 
the  seat  of  the  effusion — arachnitis ;  and  (3) 
one  in  which  both  these  escape,  and  the  sub- 
arachnoid spaces,  or,  it  may  be,  the  struc- 
ture of  the  pia  mater,  is  primarily  involved 
— leptomeningitis  or  suharachnoid  menin- 
gitis. For  the  most  part,  it  is  possible  to 
distinguish  these  forms  at  the  bedside,  as 
well  as  in  the  post-mortem  room.  Some- 
times the  case  is  of  a  mixed  form ;  especially 
is  it  not  uncommon  for  an  inflammation 
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which  had  begun  between  dura  mater  and 
bone  to  extend  through  the  fibrous  mem- 
brane, and  involve  the  arachnoid  beneath  it ; 
but  it  is  still  a  remarkable  fact  in  pathology 
that  very  frequently  the  deUcate  arachnoid 
suffices  to  restrict  an  extensive  inflammatory 
process  to  one  or  the  other  side  of  it. 

Of  the  inflammation  between  the  dura 
mater  and  bone  it  is  possibly  true  that  it 
occurs  only  in  association  with  disease  of 
the  bone.  If  there  be  any  exceptions  to  this 
latter  statement,  they  occur  probably  in  con- 
nexion with  syphilis.  Occasionally  cases  are 
met  with  in  which  the  arachnoid  cavity  itself 
contains  puro-lymph,  the  surface  of  one  hemi- 
sphere, for  instance,  being  covered,  and  yet 
there  is  no  history  of  injury  or  of  prior  in- 
flammation of  the  scalp  or  bone.  Such  cases 
are,  however,  rare,  and  their  possible  causes 
need  further  investigation. 

In  a  general  way,  children  may  be  deemed 
more  liable  to  meningitis  after  injuries  than 
adults,  and  in  them  not  very  infrequently 
severe  and  fatal  complications  ensue  after 
injm'ies  not  attended  by  fracture. 

1.  Pachymeningitis. — Inflammation  of 
the  meninges  secondary  to  inflammation  of 
the  bone  is  one  of  the  commonest  of  the 
dangers  which  attach  to  injuries  to  the  head. 
The  bone  is  contused,  and  in  most  cases 
there  is  some  stripping  off  of  the  peri- 
cranium. 

Symptoms. — For  a  week  or  ten  days  the 
patient  does  well;  and  then  he  begins  per- 
haps to  complain  of  headache,  feels  chilly 
and  uncomfortable,  and  cannot  eat.  These 
symptoms  increase,  and  drowsiness  and  semi- 
stupor  may  come  on.  If  the  ophthalmoscope 
be  used,  very  possibly  at  this  stage  the  discs 
may  be  found  hazy  and  swollen ;  and  this 
may  occur  with  httle  or  no  evident  defect 
of  sight.  If  the  trephine  be  now  used,  the 
bone  will  be  found  discoloured,  its  diploe 
greenish,  and  beneath  it  a  collection  of  pus. 
The  pus  is  rarely  in  large  quantity,  and 
is  usually  discoloured,  whilst  all  around  the 
collection  of  fluid  there  is  much  coherent 
and  sticky  lymph,  which  loosens  the  mem- 
brane from  the  bone.  It  is  very  rare  to 
find  a  large  abscess,  such  as  those  described 
in  the  celebrated  cases  given  by  Pott. 
Usually  the  termination  of  such  cases  is 
that  the  substance  of  the  dura  mater  in- 
flames; that  the  arachnoid  is  implicated; 
and  that  a  layer  of  puro-lymph  lines  that 
membrane,  and  coats  the  hemisphere.  With 
this  state  special  symptoms  are  associated, 
the  most  noteworthy  being  hemiplegia  of  the 
opposite  side.  Very  commonly,  however, 
another  event  cuts  short  the  case.  In  men- 
tioning the  early  symptoms  nothing  has  been 
said  as  to  rigors,  nor  do  they,  as  a  rule, 
occur,  unless  the  complication  just  hinted  at 
is  developed.  That  complication  is  pyaemia. 
This  pysemia  has  no  essential  connexion  with 
the  meningitis.   It  depends  upon  the  inflam- 


mation of  bone,  which  is  the  common  cause 
of  both,  and  which  may  be  the  parent  of 
either  singly,  or  of  the  two  as  twins.  With 
the  gangrenous  osteitis  occurs  gangrenous 
phlebitis  of  the  veins  of  the  diploe;  from 
these  the  process  extends  to  the  proximal 
sinus  of  the  brain  (more  commonly  the  supe- 
rior longitudinal);  infective  emboh  of  decom- 
posing material  gain  access  to  the  circula- 
tion ;  and  all  the  well-known  phenomena  of 
pysemia  follow.  It  is  most  important  to  dis- 
tinguish the  symptoms  which  belong  to  the 
pyaemia,  if  we  would  rightly  estimate  those 
due  to  the  meningitis,  for  very  frequently 
they  are  met  with  together.  Especially  must 
we  remember  that  a  severe  rigor  probably 
denotes  pyaemia ;  and  that,  if  it  be  repeated, 
the  diagnosis  of  this  affection  is  almost  cer- 
tain. It  is  the  almost  constant  comphcation 
with  phlebitic  pyaemia,  which  so  almost  in- 
variably disappoints  the  sm-geon  of  any  benefit 
from  the  use  of  the  trephine  in  this  group  of 
cases.  If  pyaemia  does  not  occur,  then  prob- 
ably arachnitis  is  there,  and  thus  it  comes  to 
pass  that  a  recovery  after  secondary  trephin- 
ing is  almost  imknown. 

Treatment. — But  little  is  to  be  done  as- 
regards  treatment  for  this  form  of  osteitic 
meningitis ;  the  main  thing  is  to  adopt  mea- 
sures for  its  prevention.  The  careful  manage- 
ment of  the  wound,  either  by  Lister's  plan 
or  by  the  constant  use  of  the  lead  and  spirit 
lotion,  and  the  exemption  of  the  patient  from 
all  risk  of  contagion,  are  the  matters  which 
wiU  chiefly  claim  attention.  In  cases  of 
depressed  compound  fracture  without  symp- 
toms, one  of  the  objects  of  primary  trephin- 
ing is  to  prevent  meningitis,  by  removing 
displaced  fragments,  and  by  affording  free 
exit  for  secretions. 

2.  Arachnitis. — The  form  of  meningitis 
to  which  the  term  '  arachnitis '  is  applicable  is 
a  frequent  consequence  both  of  inflammation 
of  contused  bone  and  of  wounds  of  the  mem- 
branes. Enough  has  aheady  been  said  as 
to  the  cfrcmnstances  under  which  it  occurs 
after  contusions  of  bone,  and  we  have  chiefly 
now  to  examine  its  pathology  and  special 
symptoms. 

Anatomical  Characters. — In  the  jpost- 
mortem  room  arachnitis  may  be  easily  dis- 
tinguished from  inflammation  in  the  sub- 
arachnoid spaces,  and  the  distinction  ought 
always  to  be  carefully  made.  In  arachnitis 
the  pm-o-ljmaph  covers  the  cerebral  convolu- 
tions in  an  even  layer,  and  does  not  dip  into 
the  sulci,  to  which,  indeed,  it  has  no  access ; 
whereas,  when  the  spaces  are  affected,  the- 
sulci  are  fiUed,  and  the  convexities  of  the 
convolutions  remain  free.  In  the  latter  none 
of  the  effusion  can  be  peeled  or  sponged 
away,  nor  does  any  adhere  to  the  parietal 
arachnoid.  In  true  arachnitis  both  the 
parietal  and  visceral  layers  are  smeared 
over. 

Symptoms. — One  of  the  earUest  signs  of 
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arachnitis  occurring  after  an  injury  to  the 
head  is  a  peculiar  restlessness  or  nervousness, 
followed  by  vomiting.  These  symptoms  may 
come  on  first  from  five  days  to  a  fortnight 
after  the  accident.  Many  cases  of  compound 
fracture  of  the  skull,  with  laceration  of  the 
dura  mater,  afford  us  good  opportunities  for 
the  study  of  acute  traimaatic  arachnitis ;  but, 
imfortimately,  in  many  of  these  cases  the 
brain-substauce  is  also  punctured,  and  it 
becomes  at  least  possible  that  the  condition 
described  as  diffuse  encephahtis  may  be 
present,  and  may  complicate  the  symptoms. 
We  are  helped,  however,  as  regards  the 
avoidance  of  fallacious  inferences  by  the  other 
set  of  arachnitis  cases,  where  the  arachnitis 
is  secondary  to  osteitis,  in  which,  there  having 
been  no  injury  to  the  brain,  there  is  no  prob- 
ability of  encephalitis.  Speaking,  then,  from 
the  result  of  observation  of  both  classes,  it 
may  be  stated  that  whenever  evidences  of 
arachnitis  are  found  widely  spread  over  a 
whole  hemisphere,  there  has  been  during  life 
hemiplegia  of  the  opposite  limbs.  Excep- 
tions, apparent  or  real,  occur  to  this,  but 
they  are  rare,  and  probably  most  of  them  are 
apparent  and  not  real.  The  risk  of  error  lies 
in  the  case  in  which,  in  a  patient  who  is  very 
ill,  hemiplegia,  which  supervened  gradually 
during  the  last  day  or  two  of  life,  may  have 
been  overlooked.  The  hemiplegia  is  rarely 
complete,  and,  imless  the  limbs  be  carefully 
tested  at  each  visit,  both  patient  and  surgeon 
may  be  unaware  of  its  presence.  Its  degree 
is  proportionate  to  the  extent  of  the  arach- 
nitis; and  if  the  latter  pass  under  the  falx 
and  involve  the  opposite  hemisphere  also, 
there  may  be  general  weakness  of  all  the 
limbs,  which  may  again  to  some  extent  mask 
the  hemiplegia.  It  is  almost  certain  that  the 
hemiplegia  has  little  or  nothing  to  do  with 
pressiure  from  effused  fluid,  for  the  latter  is 
rarely  in  large  quantity.  Its  immediate 
cause  is,  indeed,  not  very  obvious ;  but  as  the 
grey  matter  of  the  cortex  is  almost  always 
discoloured,  and  changed  from  a  pink  tint  to 
a  greenish  slate  hue,  it  may  be  conjectured 
that  this  in  some  way  has  to  do  with  the 
symptoms.  The  other  symptoms  which 
attend  acute  diffuse  arachnitis  are — wander- 
ing delirium,  rarely  violent ;  increased  tem- 
perature; incontinence  of  urine  and  fseces 
(part  of  the  hemiplegia) ;  and  occasionally 
tmilateral  sweating.  It  should  be  remarked 
that  the  hemiplegia  involves  both  sensation 
and  motion.  As,  however,  it  is  incomplete, 
the  defect  in  sensation  is  almost  certain  to 
escape  notice.  Patients  who  are  obhged  to 
admit  that  they  cannot  move  their  limbs 
forcibly,  will  deny  that  there  is  any  defect  in 
feeling,  and  it  is  often  impossible  to  confute 
them.  In  well -pronounced  cases,  however, 
sensation  always  fails  as  weU  as  motion. 

Tkeatment. — It  is  doubtful  whether  re- 
covery ever  takes  place  after  this  form  of 
arachnitis  has  become  well  established ;  and 


here,  again,  we  have  to  think  rather  of  pre- 
vention than  of  cure.  Cold  to  the  head — 
spirit  lotions  being  the  most  convenient  form 
— and  very  early  and  efiicient  resort  to  mer- 
cury, are  the  chief  measures  where  the  dura 
mater  is  known  to  have  been  lacerated. 
Strong  spirit  lotions  should  be  used  from  the 
first,  and  mercury  also  given.  It  is  too  late 
to  commence  the  exhibition  of  mercury  after 
the  symptoms  of  arachnitis  have  set  in. 
Amongst  the  measures  of  treatment  of  more 
doubtftil  value  are  the  administration  of 
aconite,  in  small  doses  frequently  repeated, 
leeches,  blisters,  and  fomentations.  If  blisters 
are  used,  they  should  be  applied  to  the  neck, 
or  back,  or  shoulder. 

8.  Leptomeningitis. — This  form  of  trau- 
matic meningitis,  which  occurs  in  the  sub- 
arachnoid spaces,  is  an  exceedingly  interest- 
ing malady. 

jEtiology. — Leptomeningitis  may  be  en- 
coimtered  after  any  form  of  injury  to  the 
skull  involving  laceration  or  puncture  of  the 
visceral  arachnoid,  but  its  most  typical  illus- 
trations are  vntnessed  after  fracture  through 
the  petrous  portion  of  the  temporal  bone. 
This  fracture,  although  usually  counting  as 
a  simple  one,  is  in  reality  compound,  in  that 
it  opens  up  access  to  an  afr-containing  cavity. 
It  is  possible  that  air  may  reach  the  injured 
bone  either  through  the  external  ear  or  the 
Eustachian  tube. 

It  is  a  matter  of  some  interest  to  deter- 
mine whether  arachnitis  of  these  spaces 
often,  if  ever,  results  from  severe  concussion 
without  any  fracture,  or  after  simple  fracture 
without  any  possibility  of  admission  of  air. 
WhUst  it  is  impossible  to  speak  clearly  on 
this  point,  it  is  highly  probable  that  it  occa- 
sionally does  so. 

Anatomical  Characters. — Results  which 
are  scarcely  ever  witnessed  after  simple  frac- 
tures in  other  regions  of  the  skull  may  occur 
here,  a  fact  which  can  only  be  explained  on 
the  supposition  that  we  have  to  encounter 
the  risks  incident  to  compound  lesions. 
Amongst  the  results  referred  to  is  the  fre- 
quent development,  some  days  after  the  acci- 
dent, of  inflammation  in  the  large  subarach- 
noid spaces  at  the  base  of  the  brain.  It 
is  probable  that  the  inflammatory  process 
travels  along  the  course  of  the  nerve-trunks 
(seventh  nerve),  and  thus  gains  access  to  the 
spaces.  Affecting  first  the  parts  adjacent  to 
the  roots  of  the  nerves,  the  inflammation 
may  spread  downwards  on  the  mediilla  and 
cord,  or  upwards  through  the  posterior  fis- 
sures into  the  ventricles,  or  over  the  surface 
of  the  hemispheres.  Usually  it  is  almost 
confined  to  the  base  of  the  brain  and  medulla 
oblongata.  These  parts  are  coated  with 
serous  lymph,  which  invests  them  closely 
and  adheres  to  all  the  nerve-roots  passing 
from  them.  The  layers  of  arachnoid  which 
cover  in  and  confine  the  exudation  remain 
quite  transparent,  and  show  no  traces  of 
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lymph  on  their  inner  surface.  It  is  only 
when  these  layers  are  cut  or  torn  that  access 
to  the  inflammatory  effusion  is  gained.  In 
performing  the  necropsy  it  is  needful  to  use 
care  lest  this  laceration  be  made  by  accident, 
and  the  characteristic  appearance  somewhat 
spoiled. 

Symptoms.— Patients  suffering  from  this 
foi-m  of  basal  subarachnoid  inflammation 
may  become  dehrious  and  die  very  quickly 
in  the  first  access  of  the  morbid  action ;  but, 
on  the  other  hand,  and  more  usually,  they 
may  Uve  for  several  days,  or  a  week  or  two, 
and  show  only  comparatively  mild  symp- 
toms. Absolute  sleeplessness,  with  occa- 
sional wandering,  but  without  any  degree  of 
paralysis,  was  the  most  prominent  symptom 
in  one  very  well-marked  case.  It  is  prob- 
able, though  not  as  yet  established,  that 
optic  neuritis  often  attends  this  form  of  me- 
ningitis. The  temperature  may  be  an  im- 
portant aid  in  diagnosis :  in  cases  of  lepto- 
meningitis it  appears  to  be  always  raised — 
perhaps  continuously  101°  to  104°.  That  the 
subarachnoid  spaces  are  affected  may  be 
plausibly  suspected  whenever,  after  supposed 
injury  to  the  base  of  the  skuU,  vague  cerebral 
symptoms,  unattended  by  definite  paralysis, 
supervene ;  and  if  there  have  been  bleeding 
from  the  ear  and  deafness,  with  facial  para- 
lysis in  the  first  instance — a  triad  pathogno- 
monic of  fractured  petrous  bone — then  this 
is  the  form  of  meningitis  certain  to  follow, 
if  any. 

Prognosis. — As  regards  recovery  firom 
traumatic  meningitis  of  the  base,  what  has 
been  said  on  the  difficulties  in  forming  a  con- 
fident opinion  as  to  its  presence  will  suffi- 
ciently explain  the  impossibility,  in  any  given 
case  in  which  recovery  has  resulted,  of  feeling 
stire  that  the  inflammation  in  question  had 
reaUy  existed.  Many  patients,  however,  re- 
cover more  or  less,  often  perfectly,  after  pro- 
longed and  severe  symptoms  following  frac- 
tured base.  Some  of  these  are  doubtless 
recoveries  from  severe  contusion  only,  but 
others,  especially  those  in  which  serous  fluid 
and  even  blood  has  drained  away  from  the 
ear,  may  be  plausibly  conjectured  to  be  re- 
coveries from  meningitis  of  the  base.  Ee- 
covery  has  taken  place  in  cases  where  the 
occurrence  of  optic  neuritis  and  strabismus 
and  other  symptoms  some  days  after  con- 
cussion has  made  that  diagnosis  certain. 

Treatment. — The  measures  of  treatment 
likely  to  conduce  to  recovery  in  such  cases 
are  the  same  as  those  prescribed  for  other 
forms  of  meningitis.  Mercury  carried  to  the 
extent  of  ptyalism  is  the  chief  agent ;  and  so 
impressed  has  the  writer  for  long  been  as  to 
the  danger  of  the  malady,  and  the  value  and 
harmlessness  of  the  drug,  that  he  has  been  in 
the  habit  of  giving  it  from  the  first  in  all 
cases  in  which  fi-acture  of  the  petrous  bone 
has  been  diagnosed. 

Jonathan  Hutchinson. 
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MENINGES,  CEREBRAL,  In- 
flammation  of,  Tubercular,  — Synon.: 
Granular  Meningitis;  Acute  Hydrocepha 
lus ;  Hydrocephalus  Internus ;  Brain  Fever 
(in_  part) ;  Tubercular  Leptomeningitis ;  Fr. 
Fievre  Cerebrale;  Meningite  Gramuleuse; 
Meningite  Tuberculeuse ;  Ger.  Tuherculdse 
Hirnhautentziindung. 

Definition.  —  An  acute  and  extremely 
fatal  febrile  disease,  with  a  predominance 
of  head-symptoms;  terminating  in  stupor 
and  coma,  with  or  without  convulsions; 
and  characterised  after  death  by  a  'granular' 
meningitis  affecting  the  pia  mater  at  the 
base  of  the  brain,  with  the  fi:equent  accom- 
paniment of  dropsy  of  the  lateral  ventricles, 
and  softening  of  their  walls.  The  inflam- 
mation of  the  membranes  at  the  base  of  the 
brain  is  often  found  to  be  associated  with  a 
spinal  meningitis. 

Tubercular  meningitis  is  not  an  indepen- 
dent affection ;  it  constitutes  one  important 
phase  of  a  many-sided  general  disease  com- 
monly known  as  Acute  Tuberculosis,  and 
marked  anatomically  by  the  presence  of 
'grey  granulations'  within  the  thorax  and 
abdomen,  as  well  as  in  the  membranes  of 
the  brain.  In  certain  rare  cases  death  takes 
place  from  granular  meningitis,  before  the 
anatomical  marks  of  the  general  disease 
have  had  time  to  develop  within  the  chest 
or  abdomen.  More  firequently,  however,' the 
manifestations  of  the  general  disease  are 
aheady  well  developed  in  one  or  other,  or 
in  both,  of  these  situations,  at  the  time  that 
they  reveal  themselves  also  on  the  side  of 
the  brain.  In  the  latter,  and  by  far  the 
most  common  class  of  cases,  the  symptoms 
met  with  wiU  be  in  part  those  of  the  general 
affection,  and  in  part  (but  in  a  predominant 
degree)  those  due  to  that  implication  of  the 
brain  and  its  membranes  with  which  we 
are  now  specially  concerned.  See  Tubercu- 
losis. 

Etiology. — The  aetiology  of  tubercular 
meningitis  of  course  resolves  itself  into  the 
aetiology  of  the  general  disease,  acute  tuber- 
culosis, of  which  it  forms  part. 

This  affection  is  one  which  occurs  with 
special  frequency  in  young  children,  between 
two  and  six  years  old,  though  it  is  also  met 
with  in  infants,  in  older  children,  in  young 
adults,  and  even  in  persons  beyond  middle 
age.  In  adults  it  is  most  apt  to  manifest 
itself  as  an  occasional  complication  in  the 
course  of  pulmonary  phthisis.  In  children 
a  prochvity  to  the  disease  seems  often  to  be 
inherited,  so  that  two  or  more  in  the  same 
family  may  be  carried  off  by  it.  But  in 
what  proportion  of  cases  any  such  prochvity 
exists  can  scarcely  be  said  to  be  known. 

The  central  brain-changes — namely,  the 
dropsy  and  the  central  softening— are  not, 
in  the  opinion  of  the  writer,  necessary 
accompaniments  of  tubercular  meningitis, 
although  they  most  frequently  coexist— just 
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as  they  are  also  most  frequently  concomi- 
tants of  simple  or  non-tubercular  menmgitis 
when  it  affects  the  base  of  the  bram.  These 
central  brain-changes  were,  however,  the 
part  of  the  disease  that  first  attracted  the 
attention  of  physicians,  so  that  the  affection 
with  which  we  are  now  concerned  was  known 
as  amte  hydrocephalus  long  before  the 
more  modern  designations  of  granular  or 
tubercitlar  meningitis  came  into  use. 

Anatomical  Characters.— When  the  cal- 
varia  is  removed,  the  dura  mater  is  found  to 
be  tightly  stretched  over  the  brain ;  unless, 
as  the  writer  has  seen,  the  subject  be  an 
elderly  person  in  whom  some  amount  of 
senile  wasting  had  previously  occurred.  On 
stripping  back  this  membrane,  the  arachnoid 
presents  a  dull  appearance,  and  it  is  slightly 
sticky  when  touched.    The  convolutions  of 
the  vertex  and  lateral  regions  of  the  brain 
are  mostly  seen  to  be  more  or  less  flattened 
from  pressure,  and  the  stdci  are  correspond- 
ingly indistinct.    No  lymph  may  be  seen; 
or  at  most  a  small  quantity,  in  the  lower 
parietal  regions,  along  some  of  the  branches 
of  the  middle  cerebral  arteries.    When  the 
brain  is  removed,  however,  and  its  under 
surface  is  examined,  a  more  or  less  opaque 
white  or  yellowish  lymph-Hke  matter  may 
be  seen,   beneath   the  arachnoid,  in  the 
meshes  of  the  pia  mater,  extending  from 
the  optic  commissure  backwards  over  the 
central  portions  of  the  base  and  onwards  over 
the  pons.    In  certain  cases  lymph  and  evi- 
dences of  recent  inflammation  are  found 
round  the  medulla,  and  even  along  the 
whole  length  of  the  spinal  cord.    More  or 
less  lymph  also  extends  on  each  side  into 
the  Sylvian  fissm-es.    A  minute  inspection 
will  hkewise  show  that  the  tip  of  the  tem- 
poro-sphenoidal  lobe,  and  the  orbital  surface 
of  the  firontal  lobe,  are  flecked  with  a  number 
of  translucent  granulations,  as  though  the 
parts  had  been  sprinkled  with  fine  sand ; 
and  on  opening  up  the  Sylvian  fissure  on 
each  side,  similar  granulations,  with  others 
more  opaque  and  of  larger  size,  may  be  seen 
amongst  the  lymph  in  this  situation.  Trans- 
lucent gramilations  also  sometimes  exist, 
scattered  more  sparingly  over  the  lateral 
aspects  of  the  hemispheres,  especially  along 
the  sides  of  the  vessels. 

Examination  with  the  microscope  shows 
that  the  granulations  are  composed  of  over- 
growths of  tissue-elements  immediately  sur- 
rounding the  smaller  vessels,  and  within 
their  perivascular  sheaths.  Within  and 
among  these  cellular  elements  the  bacillus 
tuberculosis  is  to  be  met  with,  though  very 
sparingly.  In  these  situations  the  tissue 
overgrowths  may  cause  a  local  bulging  of 
the  sheath,  either  all  round,  or  merely  on 
one  side  of  the  vessel  ;  and  when  such 
growths  become  opaque  from  incipient  fatty 
degeneration,  they  are  then  more  easily 
visible  as  minute  white  specks.     A  close 


examination  of  the  prolongations  of  the  pia 
mater  dipping  between  the  convolutions, 
with  the  aid  of  lens  or  microscope,  will  often 
show  minute  granulations  not  otherwise  re- 
cognisable— and  that,  too,  in  many  regions 
of  the  brain.  And  in  cases  of  incipient 
tubercular  meningitis,  where  the  amoimt  of 
lymph  about  the  base  is  extremely  slight, 
the  lens  or  microscope  may  show  the  pre- 
sence of  gi-anulations,  not  otherwise  recog- 
nisable, in  and  around  the  lower  part  of  the 
Sylvian  fissures— that  is,  in  the  regions  where 
they  are  most  prone  first  to  manifest  them- 
selves. 

The  pia  mater  is  generally  unduly  adherent 
to  the  surface  of  the  convolutions,  so  that  it 
can  only  be  removed  in  smaU  shreds,  and 
then  not  without  tearing  the  superficial  grey 
matter.  This  condition  of  things  is  the  very 
opposite  of  what  may  be  met  with  in  some 
cases  of  simple  meningitis  affecting  the  ver- 
tex, in  which  the  thickened  pia  mater,  with 
all  its  prolongations,  may  sometimes  he 
easily  stripped  off  from  the  greater  portion 
of  a  hemisphere  in  one  piece. 

The  substance  of  the  bram  is  commonlj 
much  more  vascular  than  natural.  The  late- 
ral ventricles  are  usually  moderately  dilated, 
containing  from  two  to  four  or  six  ounces 
of  not  very  clear  serum.  The  veins  on  their 
surface  are  then  engorged,  and  the  fornix 
and  other  adjacent  parts  may  be  more  or 
less  softened,  or  actually  diffluent.  Micro- 
scopical examiaation  of  such  softened  tissue 
win  reveal  the  presence  of  an  abundance  of 
granulation-corpuscles  ;  and  its  specific  gra- 
vity, if  estimated,  will  be  found  to  be  dimi- 
nished—  both  these  characteristics  being 
marks  of  a  pathological  softening  which  has 
occurred  during  life,  and  not  of  a  softening 
due  to  mere  post-mortem  maceration.  Some 
have  erroneously  supposed  that  such  mere 
maceration  has  been  adequate  to  produce 
the  softening. 

Sometimes  the  above-described  changes 
are  more  fully  developed  in  one  than  in  the 
other  hemisphere  ;  and  occasionally  also  in 
some  parts  of  the  brain  small  nodular  growths 
of  a  '  tubercular '  nature  may  be  met  with, 
varying  in  size  from  a  small  pea  to  an 
almond.  These  growths  are  most  apt  to 
occur  in  the  substance  of  some  of  the  cere- 
bral convolutions,  or  near  the  surface  of  the 
cerebellum,  or  even,  as  the  writer  has  seen, 
within  the  substance  of  the  corpus  striatum. 
In  many  such  cases  the  small  nodular  tu- 
mours will  be  found  ^o  be  in  intimate  rela- 
tions with  -the  vessels  of  the  part,  and,  in 
fact,  to  be  composed  of  a  mere  aggregate  of 
the  smaller  '  granulations'  more  or  less  fused 
into  a  single  mass. 

Pathology.  —  The  graniflationa  begin  to 
appear  first  in  the  meninges  of  the  base 
under  those  irritative  influences,  whatever 
they  may  be,  which  lead  to  the  development 
of  similar  grey  granulations  in  other  organs 
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of  the  body.  These  primary  changes  excite 
a  common  mflammation  of  the  membranes 
aromicl,  and  thus  entail  the  production  of 
the_  lymph,  which  covers  the  base  of  the 
bram,  and  extends  on  either  side  mto  the 
Sylvian  fissures.  Why  the  grey  granulations 
should  tend  to  develop  first,  and  speciaUy 
about  the  vessels  at  the  base  of  the  brain, 
cannot  at  present  be  explained. 

This  mfiammation  of  the  basal  meninges 
also  extends,  by  direct  continuity  of  tissue, 
over  and  around  the  cerebral  peduncles  to 
the  velum  interpositum,  and  to  the  con- 
nective tissue  at  the  upper  and  anterior 
extremity  of  the  middle  lobe  of  the  cere- 
bellum.   In  one  or  other  situation,  and  often 
in  both,  the  tissues  are  thickened  by  lymph. 
The  writer  has  seen  the  velum  interpositum 
thick  and  leather-like  in  consistence,  and  the 
venaB  magnse  Galeni  which  rim  through  it 
blocked  by  thrombosis ;  and  this  he  believes 
to  be  an  occasional  cause  of  the  central 
softening  and  dropsy  previously  referred  to 
as  component  parts  of  the  disease.  In 
other  cases,  where  no  such  thickening  or 
thrornbosis  is  to  be  detected,  there  is  great 
swelling  of  the  connective  tissue,  from  de- 
velopment of  lymph,  opposite  the  termina- 
tion of  those  great  veins  which  return  the 
blood  from  the  surface  of  the  ventricles  and 
from  the  central  parts  of  the  brain — at  the 
point,  that  is,  where  the  veins  of  Galen 
empty  themselves  into  the  straight  sinus. 

In  this  way  the  very  common  association 
of  the  central  ventricular  changes  with  the 
basal  meningitis  may  be  accounted  for,  and 
also  the  occasional  absence  of  such  changes, 
in  instances  where  the  inflammation,  apt  to 
be  set  up  through  mere  continuity  of  tissue, 
does  not  attain  sufficient  proportions  to  in- 
terfere with   the  return   of  blood,  either 
through  the  veins  of  Galen,  or  from  them 
into  the  straight  sinus.     It  is  of  course 
possible  that  the  central  softening  may  also 
be  favoured  by  an  independent  affection  of 
the  small  vessels  situated  in  the  walls  of  the 
ventricles,  and  a  development  of  granulations 
around  them — though  this  has  not  hitherto 
been  recognised.   It  is,  however,  well  known 
that  thrombosis  is  extremely  apt  to  occur  in 
those  minute  vessels  in  various  parts  of  the 
brain  which  are  enveloped  by  granulations — 
a  fact  that  goes  far  to  account  for  the  ex- 
treme  gravity  of  the  symptoms  in  many 
cases  of  tubercular  meningitis,  in  which 
naked-eye  changes  appear  to  be  slight  and 
altogether  disproportiouate  in  amount. 

Symptoms. — The  symptoms  presented  in 
different  cases  of  tubercular  meningitis  often 
vary  very  widely  fi?om  one  another,  although 
amongst  them  all  there  is  an  underlying 
bond  of  similarity.  The  variation  may  be 
easily  understood  from  a  consideration  of 
the  fact  that  such  symptoms  form  part  of 
those  pertaining  to  a  febrile  affection  cha- 
racterised by  other  local  manifestations,  of 


varying  importance  in  different  cases;  and 
also  from  the  fact  of  the  differences  con- 
stantly met  with  in  the  relative  and  absolute 
development  of  the  different  kinds  of  changes 
encountered  withua  the  cranium  itself  in  this 
disease— especially  in  regard  to  the  amount 
of  ventricular  effusion  and  central  softening 
existing  in  conjunction  with  the  meningeal 
inflammation,  which  again  itself  varies  much 
in  intensity  and  in  regard  to  the  area  involved 
in  different  cases. 

It  is,  therefore,  usual  and  most  convenient 
to  enumerate  the  possible  signs  and  symp- 
toms of  this  disease  as  they  occur  in  three 
stages— artificial  and  often  ill-marked  from 
one  another  as  they  are— namely  (1)  those 
of  the  invasion  stage  ;  (2)  those  of  the 
developed  disease ;  and  (3)  those  of  its  closing 
phases. 

1.  Stage  of  invasion. — Among  the  initial 
symptoms  of  tubercular  meningitis  may  be 
mentioned  obstinate  and  recurrent  vomiting, 
often  associated  with  constipation ;  coming 
on  frequently  after  a  period  of  previous 
malaise  ;  and  associated  with  fretfuhiess, 
slight  wasting,  indisposition  to  play,  and 
disturbed  sleep.  Soon  after,  or  simulta- 
neously, there  may  be  more  or  less  marked 
indications  of  cephalalgia.  Young  children 
who  cannot  speak  are  fretful  and  constantly 
cry  ;  they  often  also  put  thefr  hands  to  their 
head.  Such  children  start  and  cry  out  in 
their  sleep.  The  temperature  may  be  as  yet 
scarcely,  if  at  all,  elevated ;  or  there  may  be 
rigors  from  time  to  time,  with  temporary 
feverishness,  recurring  daily  about  the  same 
hour.  The  child  often  cries  out  when 
touched,  and  a  more  or  less  general  exalted 
sensibihty  to  painful  impressions  seems  to 
exist. 

2.  Developed  disease.  —  In  the  second 
stage  any-feverishness  that  may  have  existed 
often  abates.    There  may  be  less  restless- 
ness, so  that  the  child  even  sleeps  more  than 
natural.    The  pupils  are  often  insensitive  to 
light,  and  unequal.    There  is  frequently  also 
some  slight  or  perhaps  marked  strabismus. 
The  pulse  is  apt  to  be  much  less  frequent 
than  natural  (56-70  per  minute  perhaps), 
and  decidedly  irregular.    The  hypersensi- 
tiveness  of  skin  may  have  disappeared,  but 
a  peculiar  vaso-motor  irritability  exists,  so 
that  when  the  naU  of  the  fore-finger  is  drawn 
once  across  the  skin  of  the  abdomen  or  other 
part,  a  deep  red  linear  mark  comes  out  slowly, 
and  persists  a  long  time.     This  so-called 
taclie  cirebrale,  whilst  also  met  with  in 
other  affections,  is,  as  Trousseau  rightly 
enough  insisted,  rarely  absent  in  tubercular 
meningitis.    Frequent  plaintive  cries  may 
be  uttered,  though  the  child  is  generally 
more  quiet  and  drowsy ;  it  is  apathetic  also 
in  regard  to  food,  not  asking  or  crying  for  it, 
but  stiU  taking  it,  perhaps  well,  whenever  it 
is  administered.     Convulsions  may  occur 
during  this  stage,  or  weakness  of  one  or 
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more  limbs  may  be  noticed,  especially  where 
larger  tubercular  nodules  occur  m  certam 
regions  of  the  brain-substance.  Sometmies, 
however,  the  paralysis  is  of  a  shifting  and 
transitory  nature,  varying  in  degree  or  even 
in  situation  in  the  coui'se  of  a  few  days. 

3.  Closing  pJiases.— In  the  closing  stages 
of  the  disease  the  drowsiness  may  gradually 
deepen  into  stupor  or  actual  coma ;  though 
in  conditions  short  of  the  latter  the  child 
may  still  more  or  less  frequently  utter  plain- 
tive cries.  The  pulse,  instead  of  being  less 
frequent  than  natural,  now  becomes  preter- 
naturally  frequent ;  whilst  the  respiration 
often  assumes  a  slow,  sighing,  and  markedly 
irregular  type.  The  face,  frequently  pale  and 
clammy,  flushes  at  times.  The  head  is  hot, 
and  the  temperature  generally  raised,  though 
often  not  more  than  to  100°,  and  rarely  be- 
yond 102°,  imtil  quite  to  the  close  of  the 
disease.  The  fontaneUe  is  raised,  and  there 
may  be  unnatural  pulsation.  The  eyes,  when 
examined  with  the  ophthalmoscope,  may 
show  evidences  of  grey  granulations  in  the 
choroid,  and  perhaps  some  amount  of  optic 
neuritis.  The  pupils  may  be  unequal,  but 
are  generally  dilated  and  insensitive.  Occa- 
sionally the  writer  has  seen  a  rhythmical 
contraction  and  dilatation  go  on,  especially 
on  exposing  them  to  Ught.  In  this  stage, 
when  the  patient  is  sufficiently  conscious,  it 
may  be  found  that  sight  is  notably  impaired 
or  almost  lost. 

The  patient  may  take  the  food  which  is 
given,  up  to  the  last ;  though  at  other  times 
there  seems  to  be  an  actual  inability  to 
swallow  it,  even  when  it  is  placed  in  the 
mouth,  owing  to  partial  paralysis  of  the 
muscles  of  the  tongue  and  pharynx.  The 
abdomen  is  often  boat-shaped  and  retracted  ; 
and  an  obstinate  constipation  stOl  continues. 
Even  in  this  last  stage  of  the  disease  a  tem- 
porary and  delusive  lull  may  take  place ;  the 
ehild  may  seem  to  revive  a  little,  but  only 
too  soon  to  lapse  again  into  a  state  as  bad 
as  or  even  worse  than  before.  Frequent  and 
long-continued  convulsive  seizures  are  espe- 
cially apt  to  occur  during  this  stage  of  the 
disease  ;  and  death  may  take  place  during  or 
immediately  after  one  of  these  attacks.  At 
other  times  the  end  is  brought  about  more 
gradually,  through  progressing  failure  in  the 
heart's  action,  combined  with  disturbance  of 
respiration.  In  the  latter  class  of  cases  the 
temperature  may  gradually  fall,  during  the 
last  few  hours  before  death  takes  place,  to 
several  degrees  below  the  normal ;  though  in 
other  cases  of  tubercular  meningitis  there  is 
a  slow  and  steady  rise  of  temperature  up  to 
105°,  or  even  106°,  before  the  patient  expires. 

Diagnosis. — In  the  early  stages  the  dia- 
gnosis of  tubercular  meningitis  may  present 
extreme  difficulties.  We  must  wait,  before 
expressing  a  definite  opinion  in  one  of  these 
doubtful  cases,  tiU  the  patient  has  been  seen 
and  examined  two  or  three  times.    The  pre- 


monitory symptoms  and  those  of  the  first 
stage  are  often  far  from  distinctive.  They 
may,  it  is  true,  represent  the  beginning  of 
tubercular  meningitis,  but,  on  the  other  hand, 
they  may  also  represent  something  less 
serious — for  instance,  a  mere  failure  of  health 
from  various  causes,  complicated  by  dentition, 
by  some  gastro-intestinal  irritation,  or  per- 
haps the  commencing  outbreak  of  some  one 
or  other  of  the  specific  fevers.  Details  as  to 
the  child's  condition  during  the  last  two  or 
three  weeks,  comprising  the  order  of  evolu- 
tion of  the  several  symptoms,  may,  however, 
throw  some  important  light  upon  the  real 
nature  of  the  case  at  an  early  stage  of  the 
disease. 

A  contributory  cause  of  the  difficulties 
besetting  the  early  diagnosis  of  tubercular 
meningitis  is  to  be  found  in  the  fact  that 
acute  tuberculosis  is  itself  extremely  difficult 
to  recognise.  We  cannot,  therefore,  readily 
fall  back  upon  a  diagnosis  of  the  general  con- 
dition in  order  to  strengthen  our  diagnosis  of 
tubercular  meningitis.  As  a  matter  of  fact, 
it  is  just  the  reverse.  Of  all  the  local  mani- 
festations of  this  disease,  those  within  the 
head  produce  by  far  the  most  definite  set  of 
symptoms;  so  that  we  can  always  most 
safely  iufer  the  probable  existence  of  acute 
tuberculosis  with. grey  granulations  through- 
out the  body,  from  the  presence  of  the  de- 
veloped symptoms  of  tubercular  meningitis. 
The  symptoms  produced  by  grey  granulations 
within  the  thorax  or  withm  the  abdomen 
are  far  less  distinctive  or,  in  fact,  not  distinc- 
tive at  all.  The  existence  of  a  particular 
habit  or  build  of  body  in  cases  of  acute  tuber- 
culosis to  such  an  extent  as  to  make  it  pos- 
sible to  use  the  recognition  of  it  as  an  aid  to 
diagnosis  in  a  case  otherwise  obscure,  is 
practically  non-existent.  Our  notions  as  to 
the  existence  and  nature  of  a  tubercular 
habit  of  body  need  revision ;  it  must  not 
thoughtlessly  be  confoimded  with  the  mere 
phthisical  habit  of  body  ;  and  it  seems  prob- 
able, from  modern  points  of  view,  that 
acute  tuberculosis  is  a  quasi-accidental 
disease,  occurring  at  times  in  individuals  of 
any  build  of  body  whatsoever — with  no  more 
limitations,  that  is,  than  may  exist  in  regard 
to  the  incidence  upon  persons  of  different 
bodily  types  of  one  of  the  common  acute 
specific  diseases. 

The  symptoms  of  the  established  disease 
are  therefore  alone  distinctive,  to  any  really 
trustworthy  extent,  of  the  existence  of  tuber- 
cular meningitis,  and  through^  it  of  the  pre- 
sence of  its  general  underlying  condition. 
We  may  have  our  suspicions  before,  but  these 
can  only  transform  themselves  into  certain- 
ties as  the  disease  actually  develops,  and 
as  it  passes,  moreover,  into  the  incurable 
stage. 

At  this  phasis  of  the  disease  the  alternative 
conditions  to  be  thought  of  are  in  the  main 
these — typhoid  fever  on  the  one  hand,  or 
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else  some  form  of  intracranial  disease  other 
than  tubercular  meningitis.  Here,  as  in 
almost  aU  cases  of  brain-disease,  we  have  to 
look  not  to  any  one  or  two  signs  or  symptoms 
which  can  be  regarded  as  pathognomonic, 
but  rather  to  the  sum  total  of  symptoms,  and 
to  the  way  in  which  they  are  grouped.  With 
the  possible  existence  of  some  or  all  of  the 
premonitory  and  initial  symptoms  already 
enumerated,  if  the  patient  becomes  more 
somnolent;  if  the  pulse  falls  much  below 
par  in  frequency,  and  is  at  the  same  time 
irregular;  if,  with  a  condition  of  fever  still 
existing,  the  child  does  not  constantly  crave 
for  drink  ;  and  especially  if  there  is  also  the 
combination  of  obstinate  constipation  and  a 
retracted  abdomen,  together  with  an  irregular 
and  susjDirious  form  of  respiration — we  may 
feel  more  and  more  certain  that  we  have  not 
to  do  with  even  one  of  the  most  anomalous 
forms  of  typhoid  fever  associated  with  head- 
symptoms — nor,  indeed,  with  any  form  of 
intracranial  disease  other  than  tubercular 
meningitis.  An  examination  of  the  tempe- 
rature chart  may  considerably  aid  us  in  the 
same  direction,  and  so  also  may  a  micro- 
scopical examination  of  the  blood. 

Some  years  ago,  the  writer  made  observa- 
tions upon  this  latter  point,  tending  to  show 
that  in  tubercular  meningitis  there  are,  in  a 
large  proportion  of  the  cases,  distinctive 
alterations  in  the  blood — as  drawn  by  a 
needle-prick  from  the  tip  of  the  fore-finger 
and  examined  at  once  upon  an  ordinary 
microscope-shde — capable  of  affording  very 
material  aid  in  the  diagnosis  of  tubercular 
meningitis  from  typhoid  fever,  as  well  as 
from  other  brain-affections  (such  as  a  new- 
growth  implicating  the  pons  and  contiguous 
parts,  thrombosis  in  some  of  the  cranial 
sinuses,  or  perhaps  one  of  the  simple  forms 
of  meningitis).  The  characters  of  the  blood 
met  with  in  tubercidar  meningitis  are  these  : 
The  white  corpuscles  are  decidedly  more 
numerous  than  natural,  and  speedily  (that  is, 
within  ten  to  fifteen  minutes  after  the  blood 
has  been  drawn)  show  signs  of  great  amoeboid 
activity,  by  the  development  of  vacuoles 
within  them,  and  of  numerous  projections 
from  their  outer  surface;  groups  of  proto- 
plasmic particles  of  various  sizes  are  also  to 
be  seen  interspersed  amongst  the  blood- 
corpuscles,  as  well  as  here  and  there  a  small 
pigment-granule  or  an  irregular  block  of  pig- 
ment of  reddish  or  reddish-black  colom-. 
The  red  corpuscles  usually  run  together  into 
irregular  masses,  rather  than  into  definite 
rouleaux,  though  they  present  no  very  dis- 
tinctive changes.  This  increase  in  number 
with  exalted  amoeboid  activity  of  white  cor- 
puscles, in  conjunction  with  the  other  blood- 
characters  above-mentioned,  are  not  met 
with  in  typhoid  fever,  or  in  the  great  majo- 
rity, at  least,  of  other  cerebral  affections. 

For  the  diagnosis  of  tubercular  from  the 
simple  form  of  meningitis,  see  Meninges, 
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tubercular  meningitis.  When  the  disease 
has  arrived  at  a  stage  permittmg  of  pretty 
certam  diagnosis,  hope  rather  than  rational 
expectation  may  still  hold  out  a  chance  of 
recovery.  Although  instances  of  this  have 
occurred,  they  are  of  extreme  rarity.  If  the 
course  of  the  disease  is  to  be  modified  by 
treatment,  it  must  be  during  those  early 
stages  when  we  are  capable  of  forming  only 
a  provisional  or  tentative  diagnosis.  In 
these  stages,  however,  some  good  observers 
have  hitherto  been  mclined  to  think  that 
under  judicious  treatment  the  development 
of  the  disease  may  be  arrested.  This  view 
may  quite  possibly,  and  even  probably,  be 
an  erroneous  one.  Proof  of  such  a  position, 
or  of  its  opposite,  is,  from  the  nature  of  the 
case,  impossible. 

Treatment.— From  what  has  just  been 
said,  it  wiU  be  seen  that  anything  like  cura- 
tive treatment  is  only  to  be  thought  of  in 
regard  to  the  early  or  premonitory  stage 
of  the  disease,  or  of  conditions  of  health  in- 
distinguishable therefrom.  Here  the  writer 
thinks  he  has  seen  decidedly  good  results 
from  one  to  six  grains  of  iodid«  of  potassium, 
according  to  the  age  of  the  child,  adminis- 
tered three  times  a  day,  with  small  doses  of 
cod-liver  oil ;  at  the  same  time  attending  to 
the  state  of  the  bowels,  and  giving  suitable 
doses  of  bromide  of  potassium  at  night,  till 
the  restless  condition  with  disturbed  sleep 
has  passed  away. 

When  the  disease  definitely  declares  itself  or 
is  further  advanced,  we  may  perhaps  be  able  to 
diminish  pain  by  the  application  of  cold  to  the 
head  ;  but  we  only  aggravate  the  sufferings  of 
the  patient  by  the  use  of  blisters,  tartar  emetic 
ointment,  or  other  irritating  applications,  such 
as  were  often  had  recourse  to  by  our  prede- 
cessors. Bromide  of  potassium  may  do  some- 
thing to  keep  con-\nilsions  in  check,  though 
at  other  times  it  seems  to  be  quite  powerless, 
and  drugs  of  this  type  should  never  be  em- 
ployed in  later  stages  of  tubercular  meningitis, 
unless  there  is  some  strong  indication  for  their 
use.  Chloral  hydrate,  again,  is  probably  a 
dangerous  drug  for  a  patient,  the  action  of 
whose  heart  is  already  so  seriously  interfered 
with ;  though  chlorofoi'm  inhalations  may  be 
had  recourse  to  in  an  extreme  case  where 
persistent  como-ilsions  cannot  otherwise  be 
checked.  Beyond  this,  the  child  needs  the 
most  careful  nursing,  and  to  be  well  sup- 
ported with  strong  beef-tea  and  milk,  and 
occasionally  with  stimulants,  so  long  as  it  is 
capable  of  taking  food,  whilst  attention  is 
paid  to  the  bowels,  which  are  often  best 
relieved  by  means  of  enemata.  In  this  way, 
if  the  patient's  case  is  to  prove  one  of  those 
rare  and  exceptional  instances  in  which  re- 
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covery  is  possible,  we  at  all  events  do  nothing 
to  thwart  the  course  of  natural  processes 
which  have  a  chance,  however  small,  of  ter- 
minating in  recovery. 

H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Hae- 
morrhage into. — Synon.  :  Fr.  Apoplexie 
Meningee ;  Hemorrhagie  Miningie  ;  Ger. 
Himhautb  luiungen. 

Definition. — Effusion  of  blood  in  one  or 
other  of  the  following  situations  :  (1)  Between 
the  bone  and  the  dura  mater;  (2)  between 
the  dura  mater  and  the  arachnoid  (into  the 
so-called  '  arachnoid  sac  ') ;  or  (3)  beneath  the 
arachnoid  and  into  the  meshes  of  the  pia 
mater. 

Etiology. — The  first  of  these  varieties  of 
meningeal  haemorrhage  has  an  almost  exclu- 
sively traumatic  origin;  being  a  result  of 
falls  or  blows  which  occasion  the  rupture  of 
one  of  the  meningeal  arteries,  lying  between 
the  bone  and  the  dura  mater.  Still,  caries  of 
the  bone  may  in  very  rare  cases  lead  to  such 
a  haemorrhage,  by  causing  erosion  of  one  of 
the  meningeal  arteries. 

The  other  two  varieties  are  not  so  distinctly 
separated  from  one  another,  since  a  haemor- 
rhage occurring  in  the  pia  mater,  if  large,  is 
very  apt  to  break  through  the  arachnoid,  and 
thus  lead  to  effusion  of  blood  into  the  '  arach- 
noid sac ' ;  and  this  whether  the  primary 
effusion  has  been  the  result  of  a  traumatic 
injury,  or  is  a  sequela  of  some  general  or 
local  disease.  Effusion  into  the  arachnoid 
may  also  occur  as  a  result  of  rupture  of  some 
vessel  on  the  inner  surface  of  the  dura  mater ; 
this  being  probably  a  rare  consequence  of 
injury,  though  it  is  a  frequent  result  of  dis- 
ease in  this  situation  {pachymeningitis  vn- 
terna). 

Effusions  of  blood  are  occasionally  found 
beneath  the  arachnoid  which  have  not  origi- 
nated there,  but  which  have  come  to  the  sur- 
face, by  laceration  of  brain-substance,  from 
some  intracerebral  haemorrhage ;  or  they 
may  have  been  caused  by  intraventricular 
haemorrhages,  finding  their  way  into  the 
fourth  ventricle,  and  thence  into  the  sub- 
arachnoid tissue  of  the  pons  and  cerebellum. 

In  very  young  children,  whose  vessels  are 
presumably  healthy,  bleeding  into  the  arach- 
noid may  occur  from  any  unusual  amount  of 
strain.  This  occasionally  takes  place  at  the 
time  of  birth,  especially  during  prolonged 
labours.  Indeed,  according  to  Oruveilhier, 
arachnoid  haemorrhage  is  the  cause  of  the 
death  of  about  one-third  of  those  infants  who 
die  almost  immediately  after  birth.  The 
extreme  frequency  of  these  haemorrhages  in 
infants  in  cases  in  which  the  labour  has 
been  difficult  or  protracted  has,  moreover, 
of  late  been  established  by  Dr.  Herbert 
Spencer.  A  Httle  later  on  in  life,  a  similar 
accident  may  occur  during  paroxysms  of 
whooping-cough,  or  during  other  spasmodic 
n. 


respiratory  conditions,  in  which  the  return 
of  venous  blood  from  the  head  is  impeded. 
Later  still,  an  arachnoid  haemorrhage  not 
infrequently  follows  a  fall  or  blow  upon  the 
head,  or  it  may  result  from  the  rupture  of  an 
aneurysm  on  one  of  the  larger  vessels  about 
the  base  of  the  brain — especially  the  basilar 
or  one  of  the  middle  cerebrals.  Small  sub- 
arachnoid haemorrhages,  often  multiple,  are 
not  infrequently  produced  by  the  occurrence 
of  thrombosis  in  the  longitudinal  sinus.  They 
may  also  occur  in  persons  suffering  from 
scurvy  or  leucocythaemia.  Lastly,  they  may 
be  met  with  as  one  out  of  the  many  forms  of 
lesion  occurring  in  men  suffering  from  general 
paralysis  of  the  insane. 

Meningeal  haemorrhages  are  decidedly 
more  common  in  males  than  in  females — in 
the  proportion  of  about  three  to  one.  They 
do  not,  however,  like  cerebral  haemorrhages, 
occur  with  progressive  frequency  as  age  ad- 
vances, but  are  much  more  uniformly  dis- 
tributed through  the  different  decades  of  life. 

Anatomical  Characters. — "When  death 
takes  place  soon  after  blood  has  been  effused 
into  the  arachnoid,  as  well  as  in  the  other 
situations,  it  is  found  in  an  easily  recognisable 
condition.  This  is  by  no  means  the  case, 
however,  after  the  lapse  of  many  months  or 
even  years ;  then,  in  the  case  of  small  hae- 
morrhages, we  may  meet  with  mere  yellowish 
or  rust-coloured  stains ;  whilst  where  they 
have  been  of  larger  size,  we  may  find  de- 
colorised cyst-like  bodies,  either  free  or  ad- 
herent— or  else  there  may  be  decolorised 
membranous  masses,  adhering  mostly  to  the 
parietal  arachnoid.  Where  the  size  of  the 
clot  has  been  large,  the  surface  of  the  brain 
is  more  or  less  pressed  upon,  so  that  some 
atrophy  of  its  substance  follows.  Many  of 
these  latter  points  are  well  exemplified  in  a 
case  recorded  by  Sir  Richard  Quain  in  the 
Path.  Trans.,  vol.  vi.  p.  8. 

Sometimes  the  layers  of  altered  blood  are 
neither  adherent  to  the  arachnoid,  nor  do 
they  lie  free  on  its  surface  ;  they  may  be 
attached  to  the  surface  of  the  dura  mater,  or 
lie  between  new-growths  arising  from  its 
inner  layers,  and  thus  produce  a  condition 
which  often  goes  by  the  name  of  hcematoma. 
Prolonged  discussions  have  taken  place  on 
the  question  whether  these  changes  are  re- 
sults of  a  primary  haemorrhage,  or  whether 
we  have  not  rather  to  do  with  a  2)achy- 
meriA/ngitis  interna  hcemorrhagica,  where  an 
inflammation  is  the  first  event,  during  which 
effusion  of  blood  takes  place  into  the  inner- 
most layers  of  the  altered  and  inflamed 
membrane.  See  Meninges,  Cerebral, 
Haematoma  of. 

Symptoms. — The  symptoms  attendant  upon 
meningeal  haemorrhage  will  necessarily  vary 
a  great  deal  in  severity,  according  to  the 
amount  and  suddenness  of  the  effusion. 
These  symptoms  are,  moreover,  in  the  great 
majority  of  the  traumatic  cases  obscured 
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by  those  depending  upon  the  mere  shock  and 
concussion  of  the  brain,  which  the  original 
accident  or  blow  occasions. 

Where  subarachnoid  haemorrhages  occur 
in  the  course  of  thrombosis  of  the  longitudinal 
sinus,  no  distinctive  symptoms  are  as  a  rule 
produced  ;  and  those  of  the  priihary  affection 
are  themselves  only  too  variable,  and  difl&cult 
of  recognition.  Again,  where  subarachnoid 
haemorrhages  occur  in  the  course  of  pur- 
pura, leucocythsemia,  or  allied  affections,  the 
amount  of  blood  effused  is  usually  too  small 
to  produce  definite  or  recognisable  symptoms. 
At  most,  the  abrupt  onset  of  pain  in  the  head, 
vertigo,  or  mental  confusion,  may  give  rise 
to  a  suspicion  that  such  an  event  has  oc- 
curred. 

Where  a  large  haemorrhage  takes  place 
beneath  and  into  the  arachnoid  sac,  over  one 
hemisphere,  or  over  both,  either  as  the  result 
of  a  fall  or  blow,  or  from  the  bursting  of  an 
aneurysm  on  one  of  the  large  arteries  at  the 
base  of  the  brain,  a  profound  coma  is  pro- 
duced which  may  prove  rapidly  fatal — that 
is,  in  the  course  of  a  few  minutes  or  a  few 
hours.  Where  the  amount  of  blood  effused 
is  less,  and  where  it  is  pom*ed  out  more 
gradually  at  first,  there  may  be  premonitory 
symptoms,  in  the  form  of  sudden  headache, 
vertigo,  mental  confusion,  vomiting,  or  con- 
vulsions, rapidly  followed  by  unconsciousness. 
At  first  there  is  generally  complete  relaxation 
of  all  the  limbs ;  but  later — after  some  hours 
or  days — the  weakness  may  be  distinctly 
unilateral,  that  is,  of  hemiplegic  type — 
though  sometimes  with  very  slight  implica- 
tion of  the  face.  There  may  also  be  twitchings 
or  rigidity  of  the  Umbs  on  one  or  both  sides. 
On  recovery  of  consciousness  there  may  be 
no  distinct  loss  of  sensibility,  only  numbness, 
in  the  limbs  ;  and  the  paralysis  may  after  a 
time  grow  less  up  to  a  certain  point,  or 
gradually  disappear. 

Diagnosis. — In  many  of  the  slighter  forms 
of  haemorrhage  into  the  cerebral  meninges 
diagnosis  is,  for  the  reasons  specified,  almost 
impossible. 

In  the  more  severe  cases  a  sudden  apo- 
plectic attack  is  produced,  agreeing  very 
closely  with  that  occasioned  by  some  of  the 
most  serious  forms  of  intracerebral  haemor- 
rhage. Causal  conditions,  especially  when 
they  have  been  traumatic,  together  with  the 
possible  youth  of  the  patient,  may  in  some 
cases  help  us  to  diagnose  a  large  arachnoid 
haemorrhage  from  a  copious  bleeding  into 
the  lateral  ventricles,  or  from  a  sudden 
haemorrhage  into  the  middle  of  the  pons 
Yarolii ;  though  it  should  be  borne  in  mind 
that  in  the  former  of  these  two  conditions 
the  pupils  are  almost  always  widely  dilated, 
whilst  in  the  latter  they  are  as  constantly 
contracted  and  insensitive ;  whereas  they  are 
likely,  so  far  as  the  writer's  observations 
have  gone,  to  be  in  a  more  intermediate 
condition  in  arachnoid  haemorrhage. 


Peognosis. — In  the  case  of  arachnoid 
haemorrhages,  whether  large  or  of  only 
moderate  volume,  should  the  patient  survive 
the  first  effects  of  the  effusion  (and,  it  may 
be,  of  the  injury  which  caused  it),  danger  to 
hfe  is  no  longer  to  be  feared.  The  only  ques- 
tion then  is  as  to  the  amount  of  paralysis, 
mental  impairment,  or  of  irritabihty  with 
cephalalgia,  which  may  remain ;  or  whether 
or  not  a  tendency  to  convulsions  may  be  set 
up,  as  a  consequence  of  the  original  injury 
and  lesion. 

Treatment. — The  treatment  of  a  case  of 
meningeal  haemorrhage  does  not  differ  from 
that  appropriate  for  cerebral  haemorrhage. 
Perfect  rest  in  the  recumbent  position,  with 
the  head  sUghtly  raised,  is  essential.  Cold 
to  the  head  may  be  conjoined  with  hot  appli- 
cations and  mustard  plasters  to  the  lower 
extremities.  For  other  indications  and  de- 
tails of  treatment  we  must  be  guided  by  the 
varying  conditions  of  the  patient.  In  some 
cases  (especially  where  the  haemorrhage  has 
been  between  the  dura  mater  and  the  bone) 
the  aid  of  the  surgeon  has  been  sought,  who, 
by  trephining  and  giving  exit  to  much  of  the 
extravasated  blood,  has  either  cured  or 
greatly  mitigated  the  condition  of  the  patient. 
During  convalescence,  in  the  more  favour- 
able cases,  we  must  pay  great  attention  to 
the  general  health,  and  above  all  protect  the 
patient  from  overwork  or  excitement  of  any 
kind.  H.  Charlton  Bastian. 

MENINGES,  CEREBRAL,  Hsema- 
toma  of. — Synon.  :  Pachymeningitis  In- 
terna HcBmorrhagica ;  Fr.  Pachymeningite  ; 
Ger.  Pachymeningitis. 

Definition. — Inflammation  of  the  inner 
surface  of  the  dura  mater,  attended  with  the 
formation  of  a  membranous  vascular  tissue, 
into  which  haemorrhage  takes  place. 

-Etiology. — This  affection  is  met  with  at 
all  ages,  but  is  most  common  in  advanced 
life  and  early  childhood.  Males  are  said  to 
suffer  more  frequently  than  females.  It  is 
rarely  primary ;  most  of  the  recorded  cases 
have  followed,  at  some  interval,  an  injury, 
or  occurred  in  the  subjects  of  insanity  or 
chronic  alcohoKsm.  Other  cases  have  ap- 
peared consequent  on  acute  rheumatism  and 
other  pyrexial  affections,  especially  pneu- 
monia and  small-pox. 

Anatomical  Chabaotees.  —  According  to 
Virchow,  in  the  early  stage,  before  haemor- 
rhage has  taken  place,  a  delicate  reticulated 
membrane  exists  on  the  inner  surface  of  the 
dura  mater  in  one  or  many  layers — even  as 
many  as  twenty.  It  varies  in-  consistence 
according  to  its  age.  The  colour  is  usually 
reddish,  from  the  number  of  new-formed 
vessels;  but  it  is  often  rust-coloured  from 
degenerated  blood  extravasated  in  minute 
quantity.  The  position  of  the  membrane  is 
always  over  the  convexity,  commonly  near 
the  middle  line  ;  and  it  is  often  symmetrical 
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on  the  two  sides.  In  the  second  stage,  that 
of  hffimorrhage,  blood  in  considerable  quan- 
tity is  effused  between  the  layers  in  one  or 
several  places,  and  may  extend  as  far  as  the 
limits  of  the  false  membrane,  thus  constitut- 
ing one  or  more  simple  or  loculated  cysts. 
These  cysts  are,  of  course,  adherent  externally 
to  the  dura  mater,  and  internally  rest  on  the 
arachnoid  membrane  and  convolutions,  which 
they  compress  and  even  depress.  Their  con- 
tents are  blood  —  liquid,  coagulated,  or  in 
every  stage  of  degeneration.  Ultimately 
only  coloured  serosity  may  remain.  The 
thin  delicate  wall  of  the  cyst  was  formerly 
regarded  as  organised  fibrin  from  a  blood- 
clot,  or  as  the  separated  parietal  layer  of  the 
arachnoid;  and  some  pathologists  are  still 
of  opinion  that  the  haemorrhage  precedes  the 
formation  of  the  membrane.  See  Meninges, 
Cerebral,  Hsemorrhage  into. 

Symptoms. — Two  periods  may  often  be  re- 
cognised, corresponding  to  the  anatomical 
stages  of  hsematoma  of  the  dura  mater  just 
described.  In  the  first,  circumscribed  head- 
ache is  the  chief  symptom,  often  felt  at  the 
vertex.  It  may  be  associated  with  giddiness, 
uncertainty  of  movement,  lowered  mental 
power,  and  contraction  of  pupUs.  In  children, 
in  whom  the  whole  disease  commonly  lasts 
only  a  few  days,  there  is  often  fever.  In 
adults  this  stage  may  last  for  weeks  or 
months.  The  second  stage,  that  of  blood- 
eflfusion,  is  attended  by  an  increase  of  the 
mental  dulness  to  distinct  somnolence,  at 
first  intermitting,  but  deepening  to  actual 
coma  with  a  rapidity  that  depends  on  the 
rapidity  of  effusion.  The  pupils  continue 
contracted,  but  that  on  the  side  of  the  mis- 
chief may  become  the  smaller,  Hemiplegic 
paralysis  or  contraction  may  occur  when  the 
hsematoma  is  unilateral.  In  children  con- 
vulsions are  common.  The  duration  of  this 
stage  in  the  adult  may  be  weeks  or  months ; 
and  death  occurs  in  coma.  In  children  it 
usually  lasts  only  a  few  days. 

Diagnosis. — The  diagnosis  of  hsematoma 
of  the  dura  mater  is  often  difficult,  and  de- 
pends on  the  slow  onset  of  coma  after  a 
period  of  headache,  without  symptoms  to  in- 
dicate a  localised  lesion  of  the  brain.  In  the 
child  the  disease  may  be  mistaken  for  tuber- 
cular meningitis,  but  the  course  of  infantile 
hsematoma  is  usually  more  rapid,  vomiting 
is  rare,  and  muscular  contractions  and  con- 
vulsions are  common. 

Prognosis.— The  prognosis  is  very  un- 
favourable, but  not  absolutely  fatal  in  the 
adult ;  in  several  cases  in  which  the  symp- 
toms of  hsematoma  have  been  present,  re- 
covery has  taken  place.  In  children  there  is 
little  hope. 

Treatment.  —  In  the  child  one  or  two 
leeches  may  be  applied  behind  the  ears  ;  and 
cold  to  the  head,  and  counter-irritation  to 
the  skin  of  the  neck  and  limbs,  are  hkely  to 
be  useful. 


In  the  adult,  if  by  rest,  cold  to  the  head, 
and  counter-irritation  the  effusion  can  be 
arrested,  absorption  of  the  blood  will  slowly 
take  place ;  and  this  may  be  furthered  by 
moderate  pm-gation,  by  diuresis,  as  well  as, 
perhaps,  by  the  administration  of  mercury 
or  iodide  of  potassium.      W.  E,  Gowebs, 

MENINGES,  CEREBRAL,  New- 
Growths  and  Adventitious  Products 

in. — The  clinical  aspects  of  the  several 
pathological  conditions  composing  the  set  of 
changes  included  under  these  heads  are  com- 
paratively meagre  andUl-defined,  as  compared 
with  what  we  know  of  them  pathologically. 
For  this  various  reasons  exist,  some  of  which 
will  now  be  indicated. 

Symptoms  and  Diagnosis. — Intracranial 
new-growths  or  adventitious  products  are,  as 
a  class,  accompanied  by  the  most  diverse 
sets  of  symptoms.  The  new-growths  or  pro- 
ducts vary  in  different  cases  within  very  wide 
limits,  from  the  point  of  view  of  the  sudden- 
ness of  their  onset  or  increase,  as  well  as  of 
their  actual  bulk  or  number,  and  also  as  re- 
gards the  particular  intracranial  region  or 
regions  which  they  implicate.  We  may 
therefore  in  some  measure  understand  how 
it  happens  that  some  growths  or  products 
may  be  imaccompanied  by  appreciable  symp- 
toms during  hfe  ;  that  others  may  be  as- 
sociated only  with  vague  symptoms  of  a 
general  order,  denoting  the  existence  of  some 
kind  of  intracranial  mischief;  whilst,  on  the 
other  hand,  some  may  be  associated  with 
such  comparatively  definite  groups  of  symp- 
toms as  to  make  it  reasonably  easy  to  arrive 
at  a  pretty  certain  diagnosis,  both  as  to  the 
situation  and  as  to  the  nature  of  the  intra- 
cranial growth  or  morbid  product. 

But,  it  may  be  said,  why  use  the  broader 
term  '  intracranial '  when  we  are  here  only 
concerned  with  morbid  conditions  of  the 
meninges  ?  This  brings  us  to  the  last  source 
of  variation  above  referred  to,  namely,  that 
dependent  upon  differences  in  locality. 
But,  great  as  this  cause  of  variation  is,  it 
must  be  clearly  understood  that  it  is  for  the 
most  part  impossible  to  distinguish  clinically 
between  mere  meningeal  new-growths  or 
products,  and  those  which  arise  from  or 
vrithin  related  portions  of  the  encephalon. 
The  reasons  for  our  impotency  in  this  direc- 
tion are  also  not  difficult  to  find.  First,  we 
may  cite  the  general  one,  of  the  frequent 
vagueness  or  even  absence  of  any  appreci- 
able symptoms  attendant  upon  intracranial 
growths  or  products,  whether  they  be  of 
meningeal  or  of  intracerebral  origin ;  and, 
secondly,  the  more  special  reason,  that 
growths  starting  from  the  meninges  will  often 
press  upon  and  implicate  the  surface  of  the 
brain  in  different  regions,  in  much  the  same 
manner  as  if  they  sprang  from  the  surface  of 
the  brain  itself  in  such  regions.  And,  thirdly, 
there  is  the  further  consideration  that  intra- 
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cranial  growths  or  products  are  j&:equently 
multiple  m  the  same  individual,  and  then 
may  partly  spring  from  the  meninges,  and 
partly  from  the  substance  of  the  brain  itself. 

For  these  various  reasons  it  happens  that 
if  the  diagnosis  of  a  piurely  meningeal  new- 
gi-ovpth  or  adventitious  product  could  ever  be 
arrived  at,  it  would  have  to  be  effected 
through  the  medium  of  a  previous  patho- 
logical diagnosis.  But  how  limited  are  the 
possibilities  in  this  direction  may  be  gathered 
from  the  following  considerations.  Certain 
personal  or  family  characteristics  presented 
by  a  patient  may  make  it  highly  probable 
that  syphilitic  intracranial  disease,  or  that 
scrofulous  intracranial  growths  exist.  Still 
more  rarely  the  signs  and  symptoms  may 
indicate  that  cancerous  intracranial  grovvdihs, 
or  that  grovrths  similar  to  some  multiple 
tumours  already  existing  in  other  parts  of  the 
body,  may  be  the  causes  also  of  coexisting 
head-symptoms.  Yet  these  are  almost  the 
only  cases  in  which  it  may  be  possible  for  us 
to  arrive  at  anything  like  a  positive  diagnosis 
as  to  the  nature  of  a  supposed  intracranial 
growth  or  product.  And  of  these  the  first 
only,  namely,  syphilitic  disease,  could  with 
any  degree  of  certainty  be  diagnosed  as  a 
change  limited  to  the  meninges  ;  the  others 
would  be  just  as  likely  to  take  origin  within 
the  cerebral  substance  as  from  the  meninges. 

For  these  reasons  no  good  purpose  would 
be  attained  by  entering  at  length  into  the 
groups  of  symptoms  that  may  be  produced 
by  meningeal  growths  or  adventitious  pro- 
ducts. They  are  apt  closely  to  resemble 
some  of  those  coexisting  with  growths  within 
the  brain.  See  Brain,  Timiours  and  New- 
Growths  of. 

Anatomical  Characters. — It  will  suffice 
to  indicate  briefly  the  nature  of  the  morbid 
changes  which  are  included  in  this  article. 

A.  New  -  Growths.  —  (a)  Syphilitic 
growths  or  thichenings  of  the  meninges. — 
These  products  are  met  with  principally  in 
the  form  of  yellowish  lymph-like  masses, 
connecting  the  dura  mater  with  the  arachnoid, 
and  this,  along  with  the  pia  mater,  to  the 
surface  of  the  cerebral  hemispheres  in  some 
region  (often  the  parietal),  of  irregular  area 
and  variable  extent.  This  yellow  '  gumma- 
tous '  material  probably  takes  its  origin,  for 
the  most  part,  in  or  on  the  surface  of  the  dm-a 
mater,  while  it  may  extend  inwardly  so  as  to 
infiltrate  or  press  upon  the  surface  of  the 
brain,  and  also  outwardly  so  as  to  cause 
erosion  of  the  cranial  bones.  The  mem- 
branes around  may  be  thickened,  or  more  or 
less  obviously  inflamed.  This  form  of  disease 
does  not  occur  in  congenital  syphilis  ;  when 
it  exists,  therefore,  it  is  invariably  met  with 
in  persons  beyond  the  age  of  puberty.  Sirni- 
lar  growths  taking  origin  completely  within 
the  brain -substance  are  extremely  rare. 

(6)  Scrofulous  tumours. — These  are  now 
mostly  spoken  of  as  'tubercular'  growths. 
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They,  imlike  the  last,  are  much  more  fre- 
quently met  with  in  children  than  in  adults, 
and  especially  in  young  children  between  the 
ages  of  two  and  seven  years.  They  are  yel- 
lowish nodular  masses,  varying  in  size  from 
that  of  a  small  pea  to  a  walnut.  While  some 
of  them  may  obviously  spring  from  the  pia 
mater,  others  (and  this  much  more  fre- 
quently) are  met  with  within  the  substance 
of  some  portion  of  the  cerebrum  or  cerebel- 
lum. As  in  the  last  case,  these  growths  are 
presumed  to  be  dependent  upon  the  existence 
of  a^  special  constitutional  state — one  which 
carries  with  it  procUvities  to  certain  kinds  of 
tissue  overgrowth. 

(c)  Cancer.  —  Cancer  not  infrequently 
affects  the  dura  mater,  whence  it  may  extend 
outwards  or  inwards,  and  thus  impHcate 
other  parts  secondarily — either  eroding  and 
perforating  the  bone,  or  greatly  depressing 
or  infiltrating  the  surface  of  the  brain  as  it 
grows  inwards.  Although  more  frequent  in 
the  second  half  of  Ufe,  meningeal  cancer  may 
occur  also  in  youth,  or  even  in  childhood. 

(d)  Other  growths. — Other  growths  of  less 
frequent  occurrence,  and  therefore  of  less 
importance,  also  start  from  the  meninges. 
We  may  have  the  following :  sarcomata ; 
fibromata  ;  fibro-enchondromata  ;  steato- 
matous  or  cholesteatomatous  growths  ;  and 
structv/reless  or  wax-like  tumours,  having 
the  so-called  '  amyloid  '  reaction.  Such 
tumours  as  these  may  give  rise  to  more  or 
less  definite  head-symptoms  during  life. 
They  spring,  for  the  most  part,  from  the 
dura  mater  rather  than  from  the  arachnoid. 

Other  smaller,  and  mostly  rare,  growths 
may  be  met  with  quite  unexpectedly  after 
death,  because  of  their  occurrence  in  the 
form  of  flat  plates,  which  do  not  interfere  by 
pressure  or  otherwise  with  the  subjacent 
cerebral  substance,  and  therefore  give  rise  to 
no  obvious  symptoms.  They  are  :  osteo- 
mata,  which  occiu:  either  in  the  falx,  in  the 
walls  of  the  lateral  sinuses,  or  much  more 
rarely  in  the  substance  of  the  arachnoid,  in 
the  form  of  osseous  plaques ;  and  calcareous 
depositions  (belonging,  perhaps,  more  strictly 
to  the  next  than  to  this  section),  which  vary 
in  size  from  a  mustard  seed  to  a  small  nut, 
and  which  may  be  foimd  in  or  beneath  the 
arachnoid,  or  also  on  the  inner  surface  of  the 
dura  mater.  Sometimes  a  number  of  such 
minute  concretions  may  be  met  veith  in  con- 
nexion with  the  pia  mater  or  arachnoid 
(especially  when  these  membranes  are 
thickened  or  otherwise  diseased),  in  the  form 
of  minute  granules  closely  resembling  the 
so-called  '  brain  sand,'  each  of  which  may 
present  traces  of  several  concentric  layers. 

B.  Adventitious  Products. — (a)  Para- 
sites.— These  may  be  of  two  kinds,  both  of 
them  being  larval  states  of  tape-worms. 

Cysticerci  are  larval  conditions  of  tcenia 
solium,  having  the  form  of  small  bladders, 
which  vary  in  size  from  that  of  a  pea  to  a 
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horse-bean.  They  often  exist  in  large  num- 
bers in  the  meninges  and  within  the  brain  of 
the  same  individual,  and  are  very  rarely  soh- 
tary.  As  many  as  one  hundred  maybe  found 
within  the  cranium ;  and  when  they  are  thus 
numerous,  many  of  them  will  almost  cer- 
tainly be  met  with  m  the  jpia  mater,  merely 
pressing  upon  and  slightly  indenting  the  sur- 
face of  the  convolutions,  though  others  will 
be  situated  within  the  substance  of  both 
cerebral  and  cerebellar  convolutions.  They 
are  not  confined  to  persons  of  any  particular 
age  or  either  sex,  though  they  occur  rather 
more  frequently  in  those  representing  the 
second  than  the  first  half  of  life.  Infection 
is  brought  about  by  imclean  habits  in  those 
who  are  affected  with  either  of  the  two  com- 
mon forms  of  tape-worm,  or  occasionally  by 
ripe  proglottides  getting  into  the  stomachs 
of  such  persons  during  acts  of  vomiting.  In 
such  a  case  the  contained  ova  would  be 
Hberated,  and  the  embryos  developed  there- 
from disseminated  through  the  body  of  the 
host.    See  Entozoa. 

Hydatids  which  are  met  with  in  the 
brain  are  always  barren  cysts  (acephalo- 
cysts),  and  the  outer  enclosing  membrane  is 
generally  very  thin.  They  are  usually  soli- 
tary ;  may  vary  in  size  from  that  of  a  marble 
up  to  a  large  orange ;  are  rare  even  in  the 
brain-substance,  and  still  more  rare  in  the 
pia  mater.  Sometimes  two,  three,  or  more 
hydatid  cysts  exist  within  the  cranium  of 
the  same  individual,  but  they  are  then  usually 
of  small  size.  Davaine  refers  to  an  instance 
in  which  many  hydatids  were  found  in  the 
meninges  and  at  the  surface  of  the  brain,  as 
well  as  within  its  substance.  Out  of  twenty- 
four  recorded  cases,  in  which  the  age  was 
stated,  the  writer  has  foxmd  that  no  less  than 
eighteen  of  them  were  persons  between  the 
ages  of  ten  and  thirty  years,  three  of  the  re- 
mainder being  above  and  three  below  these 
extremes.  Infection  may  well  be  brought 
about  by  means  of  the  dog's  tongue,  which 
is  at  times  only  too  quickly  transferred  from 
parts  Hable  to  be  contaminated  by  ova  of  its 
own  tape-worms,  to  the  hands  or  even  the 
hps  of  his  master  or  mistress.  Besides  this 
more  direct  method,  the  ova  of  the  taenia 
echinococcus  voided  by  the  dog  may  be 
blown  about,  or  otherwise  get  by  accidental 
means  into  water  or  food  taken  by  man. 
See  Entozoa. 

(b)  Anewrysma. — These,  situated  either  on 
one  of  the  vessels  composing  the  circle  of 
Willis,  or  on  some  one  or  more  of  its  primary 
branches,  may  vary  in  size  from  a  small  pea 
to  that  of  a  wahmt.  Those  of  the  larger 
sizes,  which  are  usually  single,  may  give 
rise  to  distinct  head-symptoms  ;  but  at  other 
times,  and  especially  when  the  aneurysm  is 
very  small,  there  may  have  been  no  reason 
to  suspect  its  existence,  or  that  of  any  other 
intracranial  disease,  till  perhaps  the  rupture 
of  such  an  aneurysm  may  lead  to  the  super- 


vention of  serious  symptoms,  speedily  ter- 
minating in  death.  These  aneurysms  may 
occur,  possibly  as  a  sequence  of  a  previous 
embolism  (Church),  even  in  early  youth  as 
well  as  in  adult  age. 

(c)  Thrombi  in  the  cerebral  sinuses. — The 
process  of  thrombosis  is  known  principally 
as  it  occurs  in  three  of  the  sinuses  contained 
within  the  cerebral  meninges,  namely,  in 
the  longitudinal  sinus,  or  in  one  or  other  of 
the  two  lateral  sinuses. 

(1)  The  formation  of  a  thrombus  in  the 
longitudimal  sinus  is  usually  aprima/ry  phe- 
nomenon, dependent  in  the  main  upon  the 
operation  of  general  causes,  such  as  some 
alteration  in  the  quahty  of  the  blood,  com- 
bined with  slow,  feeble,  and  irregular  action 
of  the  heart.  The  operation  of  these  causes 
has,  however,  been  known  to  have  been 
favoured  in  certain  cases  by  local  conditions, 
such  as  the  great  development  of  Pacchionian 
bodies,  and  thefr  projection  into  the  sinus — 
an  event  most  likely  to  occur  in  elderly  per- 
sons. Thrombosis  of  the  longitudinal  sinus 
may,  however,  be  met  with  also  in  the  early 
as  well  as  in  the  middle  periods  of  Ufe.  The 
original  thrombus  frequently  prolongs  itself 
through  the  straight  sinus  to  the  torcular 
Herophili,  and  thence  on  either  side  into 
the  lateral  sinuses.  And  in  this  latter  class 
of  cases  ventricular  effusions  and  superficial 
cerebral  softenings  are  apt  to  be  associated 
with  the  thrombosis.  The  softenings  are  of 
a  pecuhar  and  characteristic  kind,  consisting 
generally  of  a  number  of  small  red  patches, 
occupying  principally  the  grey  matter  on 
each  side  of  the  upper  surface  of  the  brain. 
Occasionally  softening  of  a  portion  of  brain 
of  considerable  extent  has  been  produced. 
Besides  the  ventricular  effiision,  there  may 
also  be  an  excess  of  serum  beneath  the 
arachnoid,  or  more  rarely  small  effusions 
of  blood  in  these  situations,  together  with 
minute  patches  of  haemorrhage  in  the  con- 
volutional  grey  matter,  such  as  have  been 
described  by  Cruveilhier  imder  the  name  of 
apoplexie  capillavre.  The  actual  combina- 
tion of  these  conditions  will  depend  upon  the 
seat  of  the  obstruction,  the  rapidity  with 
which  it  is  brought  about,  and  the  existence 
or  not  of  marked  pathological  conditions  of 
the  vessels  generally.  The  variation  in  the 
symptomatology  of  this  affection  in  different 
cases  is,  therefore,  also  extreme  ;  the  symp- 
toms are  sometimes  of  an  excessively  grave 

■  order,  and  sometimes  almost  nil.  Strange 
as  it  may  seem,  Dr.  Gee  says:  'I  have 
known  a  decolorised  softening  thrombus  to 
occupy  the  whole  bore  of  the  upper  longi- 
tudinal sinus,  to  be  attended  by  large  sub- 
arachnoid haemorrhages,  and  to  have  caused 
no  symptoms  during  life.' 

(2)  Just  as  frequent,  however,  as  the  event 
above  referred  to,  is  the  formation  of  a 
thrombus  in  one  or  other  of  the  lateral 
sinuses ;  only  then  the  process  is  almost 
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invariably  secondary  to  inflammation  of  the 
scalp  or  cranial  bones,  whether  induced  by 
traumatic  conditions  or  by  disease.  Caries 
of  the  cranial  bones  is  the  principal  pre- 
disposing condition  ;  indeed,  in  three-fourths 
of  the  recorded  cases  the  temporal  bone  was 
the  part  affected,  and  that  as  a  result  of  in- 
ternal otitis.  In  these  cases  there  is  often 
evidence  of  a  more  or  less  circumscribed  in- 
flammation of  the  meninges,  but  cerebral 
softenings  and  subarachnoid  extravasations 
of  blood  rarely  occur.  This,  according  to 
von  Dusch,  is  explicable  by  the  fact  that  in 
such  cases  the  thrombosis  starts  from  the 
veins  in  communication  with  the  inflamed 
spot,  and  reaches  the  lateral  sinus  only  after 
the  collateral  circulation  has  had  time  to 
establish  itself ;  instead  of  forming  primarily 
in  the  sinus,  and  before  a  collateral  circula- 
tion has  been  set  up. 

{d)  Servm. — This  fluid  may  be  met  with 
in  excess  in  two  situations.  It  occurs  (1) 
beneath  the  arachnoid,  in  cases  in  which  one 
or  both  cerebral  hemispheres  have  become 
wasted  or  atrophied.  After  fifty  or  sixty 
years  of  age,  therefore,  it  is  common  to  find 
an  excess  of  subarachnoid  serum.  This 
fluid  transudes  from  the  vessels  as  pressure 
outside  them  diminishes,  owing  to  brain- 
atrophy.  It  is  absurd  to  suppose  that  it  has 
any  other,  or  at  least  any  important,  patho- 
logical significance.  To  speak,  as  some  do, 
of  'serous  apoplexy'  as  a  cause  of  death, 
when  no  very  obvious  reason  for  the  death 
can  by  such  persons  be  assigned,  is  a  mis- 
chievous assumption  of  knowledge  where  a 
confession  of  ignorance  would  be  better. 
But  serum  is  sometimes  found  in  excess 
(2)  within  the  cavity  of  the  arachnoid,  when 
it  constitutes  the  condition  occasionally 
spoken  of  as  '  external  hydrocephalus.'  It 
seems  probable  that  the  majority  of  such 
cases  are  instances  in  which  the  fluid  of  an 
ordinary  internal  hydrocephalus  has,  at  some 
period  before  or  after  death,  in  part  escaped 
from  the  ventricles  into  the  cavity  of  the 
arachnoid  {see  Hydkocephalus,  Chronic). 
Still,  there  may  be  a  narrow  margin  of  cases 
not  capable  of  being  thus  accoimted  for,  in 
which  the  cause  of  the  presence  of  fluid  in 
this  situation  is  very  uncertain,  when  it  is 
not,  as  it  may  sometimes  be,  an  appanage  of 
meningeal  inflammation. 

Prognosis. — Some  of  the  smaller  and  more 
slowly  growing  tumours  may  give  rise  to  no 
very  obvious  symptoms  during  Hfe,  and  may 
not  appreciably  tend  to  shorten  its  duration. 
Again,  the  accumulation  of  serum  beneath 
the  arachnoid  is  only  a  non- disturbing  effect 
of  other  causes. 

The  case  is,  however,  of  much  graver  im- 
port where  we  have  to  do  with  syphilitic, 
scrofulous,  cancerous,  or  other  growths 
having  a  tendency  to  more  or  less  rapid 
increase ;  also  where  the  patient  is  suffering 
from  the  existence  of  intracranial  cysticerci 


or  hydatids,  or  from  the  occurrence  of  throm- 
bosis in  the  longitudinal  or  lateral  sinuses. 
In  aU  such  instances  we  may,  for  the  most 
part,  look  for  a  steady  increase  in  the  gravity 
of  the  patient's  symptoms,  and  (except  in  the 
case  of  the  first  kind  of  growth  under  the 
influence  of  proper  treatment)  for  death  at 
no  very  distant  date. 

Treatment. — Drug  treatment  can  be  looked 
forward  to  as  curative,  or  nearly  so,  in  only 
one  of  these  various  maladies,  namely,  in 
that  of  syphilitic  origin — hence  the  great  im- 
portance of  a  correct  diagnosis  where  this 
condition  is  present.  In  a  large  number  of 
cases,  symptoms  of  the  gravest  character, 
associated,  it  may  be,  with  paralysis,  stupor, 
severe  convulsions,  excruciating  cephalalgia, 
and  even  incipient  insanity,  one  or  more, 
or  all,  will,  when  reaUy  of  syphilitic  origui, 
yield  in  a  truly  marvellous  manner  to  the 
continued  and  steady  use  of  iodide  of  potas- 
sium in  doses  of  eight  grains,  gradually  raised 
to  twenty  or  thirty  grains,  three  times  a  day, 
especially  when  given  in  combination  with 
^  to  ^  of  a  grain  of  bichloride  of  mercury. 

Cod-liver  oil,  with  steel  wine  or  the  syrup 
of  phosphate  of  iron,  together  with  good 
food,  quietude,  and  fresh  air,  may  also  do 
something  to  retard  or  even  stop  the  growth 
of  scrofulous  tumours  in  sickly  children. 

Beyond  this,  in  the  class  of  cases  which 
we  have  just  been  considering,  medicinal 
treatment  can  be  merely  palliative.  We 
must  strive  to  reheve  headache  and  secure 
better  sleep ;  to  mitigate  the  severity  of  con- 
vulsive attacks ;  or,  if  possible,  to  lessen  the 
marked  tendency  to  vomiting  which  may 
exist.  Mental  dulness  and  stupor,  in  such 
cases,  are  mostly  beyond  the  reach  of  rehef 
from  therapeutics ;  though  restlessness  and 
irritabUity  may  perhaps  be  mitigated,  by  the 
administration  of  remedies  suitable  for  the 
relief  of  pain,  and  for  the  encouragement  of 
sleep. 

In  certain  cases  of  meningeal  tumour,  as 
in  tumours  which  involve  the  cortex  of  the 
brain  (and  especially  in  both  kinds  of  growth 
when  they  are  in  relation  with  the  '  excitable 
area,'  and  therefore  capable  of  being  accu- 
rately localised),  the  question  of  the  propriety 
or  not  of  a  surgical  operation  for  its  removal 
should  be  entertained.  In  some  instances 
such  a  procedure  holds  out  the  only  definite 
chance  of  curing  or  notably  reheving  the 
patient.  H.  Charlton  Bastian. 

MENINGES,  SPINAL,  Diseases  of. 
The  following  conditions  of  the  spinal  men- 
inges have  to  be  considered : — 

1.  Inflammation  of  several  varieties. 

2.  HcBmorrhage. 

3.  New-growtha  and  Adventitioits  pro- 
ducts. 

4.  Malformations.    See  Spina  Bifida. 
Inflammation  affects  the  spinal  meninges 

in  several  different  forms,  though  they  are 
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divisible  into  two  main  categories.  Thus  we 
may  have :  (a)  Inflammation  of  the  spinal 
meninges  of  traumatic  or  secondwry  origin ; 
and  affecting  either  the  dura  mater  {spinal 
pachijmeningitis) ;  or  the  arachnoid  mem- 
brane {spinal  arachnitis).  (6)  InflammaUon 
of  the  spinal  meninges  of  a  simple  idio- 
pathic, or  of  a  tubercular  nature,  and  both 
affecting  the  pia  mater  {spvnal  leptomenin- 
gitis). .    .  . 

These  different  forms  of  spinal  memngitis, 
whether  existing  alone  or  in  association 
with  a  similar  inflammation  of  the  cerebral 
meninges,  occur  as  acute  diseases.  Occa- 
sionally, where  such  diseases  do  not  ter- 
minate fatally,  they  may  lapse  into  a  sub- 
acute or  chronic  condition,  and  thus  persist 
for  a  considerable  time.  In  association  with 
new-growths  or  with  adventitious  products 
in  the  meninges,  there  may  also  arise  a  sub- 
acute or  chronic  locahsed  inflammation  of 
these  membranes;  but  of  chronic  spinal 
memngitis  beginning  idiopathicaUy  as  such, 
and  pursuing  a  course  chronic  from  the  first, 
our  knowledge  is  at  present  extremely  slight. 
Chronic  thickenings  of  the  spinal  membranes 
are,  it  is  true,  met  with  from  time  to  time 
post  mortem,  which  are  by  some  deemed  to 
have  had  an  inflammatory  origin  indepen- 
dently of  any  acute  attack.  But  as  in  other 
situations,  so  here,  considerable  thickenmgs 
of  these  serous  membranes  may  be  met  with 
as  a  result  of  degenerative  rather  than  of 
inflammatory  changes;  and  such  conditions 
may  give  rise  to  no  very  appreciable  symp- 
toms during  life  tUl,  as  a  sequence  of  their 
thickening  and  undue  adhesion  to  the  surface 
of  the  spinal  cord,  a  superficial  or  annular 
form  of  sclerosis  becomes  established  in  this 
organ,  either  limited  in  site  or  irregularly  de- 
veloped in  different  regions. 

H.  Chaelton  Bastian. 

MENINGES,  SPINAL,  Inflanima- 
tion  of.  Traumatic  and  Secondary. — 
Etiology, — In  the  case  of  the  cerebral 
meninges,  inflammation  as  a  result  of  trau- 
matic injuries  is  more  common  than  as  a 
phenomenon  secondary  to  disease  of  the  bone 
or  of  the  scalp.  The  proportional  frequency 
of  these  modes  of  causation  is,  however, 
somewhat  reversed  in  the  case  of  the  spinal 
meninges ;  partly  because  the  head  is  more 
liable  than  the  spine  to  suffer  firom  direct 
injuries,  and  partly  because  disease  of  the 
spine  and  of  adjacent  parts  occurs  with  con- 
siderable firequency  in  such  a  manner  as  to 
be  capable  of  exciting  a  secondary  inflamma- 
tion of  the  spinal  meninges.  Among  the 
various  efficient  traumatic  influences  may 
be  mentioned  fractures  and  dislocations  of 
the  vertebrae,  and  stabs  or  other  penetrating 
wounds  implicating  the  contents  of  the  spinal 
canal ;  while  among  the  most  frequent  mor- 
bid conditions,  in  the  course  of  which  there 
may  be  a  aeconda/ry  development  of  spinal 
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memngitis,  we  must  cite  the  following: 
Caries  and  tubercular  disease  of  the  vertebrae ; 
syplulitic  gummata;  deep  sloughing  bed- 
sores in  the  sacral  region;  cancer  of  the 
vertebrae ;  and,  more  rarely,  inflammation  of 
some  part  of  the  thoracic  or  abdominal  pari- 
etes  contiguous  to  the  spinal  column,  and 
capable  of  spreading  to  the  spinal  canal  from 
within. 

Anatomical  Ohaeaotees. — In  all  these 
cases  the  signs  and  products  of  inflammation 
may  be  found  in  one  or  other,  or  in  both,  of 
two  situations ;  that  is,  either  implicating  the 
dura  mater,  principally  on  its  external  sur- 
face, when  we  have  the  condition  commonly 
known  as  spinal  pachymeningitis ;  or  affect- 
ing the  surface  of  the  arachnoid  so  as  to 
produce  a  spinal  a/rachrdtis.  Thus  the  same 
kind  of  Umitation  in  the  distribution  of  the 
inflammation  is  apt  to  occur  when  it  starts 
under  the  influence  of  such  causes  as  is 
found  to  obtain  in  regard  to  the  traumatic 
or  secondary  inflammations  of  the  cerebral 
meninges.  Perhaps  there  is  in  the  case  of 
inflammation  of  the  spinal  membranes,  how- 
ever, a  rather  more  distinct  tendency  for  such 
inflammations  to  spread,  so  as  to  involve  the 
subjacent  pia  mater,  than  is  the  case  in  the 
parallel  inflammations  of  the  cerebral  men- 
inges. 

In  spvnal  pachymeningitis  the  dura  mater 
itself  is  thickened  and  more  vascular  than 
natural,  this  being  seen  more  especially  on 
its  outer  surface;  and  both  it  and  the  sur- 
rouncling  connective  tissue  are  covered  or 
infiltrated  either  with  yellowish  lymph-like 
matter,  or  vidth  actual  pus.  The  internal 
surface  of  the  dura  mater  may  also  be  more 
or  less  covered  with  inflammatory  products. 
The  nerve-roots  passing  through  the  mem- 
brane are  likewise  generally  affected  by  the 
inflammatory  process,  and  they  may  show 
signs  of  compression  or  even  of  atrophy. 
Such  inflammation  may  be  either  limited  to 
the  region  of  two  or  three  vertebrae,  or  it 
may  affect  more  or  less  the  whole  length  of 
the  spinal  membranes. 

Another  more  idiopathic  and  also  more 
chronic  form  of  spinal  pachymeningitis  has 
been  observed  by  Charcot  and  others,  affect- 
ing principally  the  inner  layers  of  the  dura 
mater  in  the  cervical  region.  In  this  con- 
dition, which  is  described  by  the  author 
above  named  as  pachymemi/ngite  cervicale 
hypertrophique,  there  seems  to  be  a  consider- 
able hyperplasia  of  tissue-elements  in  the 
inner  layers  of  the  dura  mater,  which  is  apt 
to  develop  into  an  overgrowth  of  almost  cica- 
tricial hardness,  often  made  up  of  concentric 
laminae.  These  are  firequently  adherent  to 
the  arachnoid  and  to  the  pia  mater,  which 
also  become  more  or  less  thickened.  In 
these  latter  cases,  especially,  not  only  are 
the  spinal  nerve-roots  greatly  damaged,  but 
the  spinal  cord  is  itself  more  or  less  com- 
pressed and  softened,  so  that  distinct  paralytic 
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symptoms,  with  muscular  rigidities  or  atro- 
phy, are  apt  to  be  produced. 

Where  spinal  arachnitis  is  superadded,  or 
when  it  exists  alone,  we  find  that  pus  or 
lymph  is  situated  on  the  outer  surface  of  the 
visceral  arachnoid,  and  also  to  a  less  extent 
on  that  lining  the  dura  mater.  The  combi- 
nation of  the  two  conditions  is  rather  more 
frequent  than  the  existence  of  arachnitis 
alone.  It  is  important  to  remember  that  aU 
these  forms  of  inflanunation  are  very  rarely, 
if  ever,  primary  and  idiopathic  (with  the  ex- 
ception of  the  more  chronic  variety  described 
by  Charcot),  but  that  they  occm:  as  conse- 
quences of  injury,  or  of  certain  forms  of 
disease  adjacent  to  the  spinal  canal. 

Symptoms,  Peognosis,  and  Treatment  

As  the  nerve-roots  are  affected  in  these  forms 
of  iaflammation,  as  well  as  in  the  idiopathic 
meningitis  which  impKcates  the  pia  mater 
{spinal  leptomeningitis),  and  as  the  symp- 
toms of  both  sets  of  affections  are  in  great 
part  dependent  upon  this,  and  are  therefore 
in  many  respects  similar  (and  by  no  means 
always  capable  of  being  accurately  discrimi- 
nated from  one  another),  it  would  serve  no 
useful  purpose  to  dwell  upon  the  symptomat- 
ology and  treatment  of  spinal  pachymenin- 
gitis and  arachnitis  alone.  The  reader  is, 
therefore,  referred  to  the  corresponding  sec- 
tions in  the  next  article. 

H.  Chaklton  Bastian. 

MENINGES,  SPINAL,  Inflamma- 
tion of.  Simple  Idiopathic  and  Tuber- 
Glllar. — Synon.  :  Simple  and  Tubercular 
Spinal  Leptomeningitis. 

Simple  spinal  meningitis  of  idiopathic 
origin,  and  tubercular  spinal  meningitis,  are 
affections  so  closely  related  to  one  another, 
both  in  their  clinical  and  pathological  aspects, 
that  no  advantage  whatsoever  would  be  de- 
rived from  considering  them  separately.  In 
each  case  we  have  to  do  with  an  inflamma- 
tion involving  the  spinal  pia  mater,  so  that 
the  products  of  inflammation  are  situated 
beneath  the  arachnoid  membrane.  In  order 
to  distinguish  these  from  other  forms  of 
meningitis,  such  as  pachymeningitis  and 
arachnitis,  it  is  desirable  that  we  should 
use  some  special  term,  such  as  leptomenin- 
gitis, which  is  now  employed  as  a  dis- 
tinctive appellation  for  an  inflammation 
affecting  the  pia  mater,  whether  cerebral  or 
spinal. 

In  regard  to  the  extent  or  area  of  this  kind 
of  inflammation,  it  must  be  said  that  the 
tubercular  variety  always  involves  the  pre- 
sence of  a  similar  inflammation  at  the  base 
of  the  brain,  though  the  contrary  position 
is  not  true — that  is  to  say,  the  tubercular 
inflammation  may  exist  at  the  base  of  the 
brain  alone,  without  involving  the  spinal 
meninges.  Of  the  non-tubercular  forms  of 
spinal  leptomeningitis,  there  are  two  varie- 
ties, and  of  these  one  form  always  involves 


the  membranes  at  the  base  of  the  brain  and 
the  spinal  meninges  simultaneously  (see 
Cebebro- Spinal  Fever).  The  other  form 
may  or  may  not  simultaneously  involve  the 
membranes  at  the  base  of  the  brain,  so  that 
we  have  in  these  cases  either  a  'simple 
sporadic  cerebro-spinal  meningitis,'  or  a 
'  simple  spinal  meningitis.' 

Whenever  the  inflanamation  has  a '  cerebro- 
spinal '  distribution,  no  confusion  is  involved 
by  retaining  the  use  of  the  simpler  term 
'  meningitis,'  as  it  is  generally  understood  that 
foi-ms  of  inflammation  having  such  a  distri- 
bution involve  the  pia  mater  especially.  But 
in  place  of  the  name  '  spinal  meningitis,'  if  we 
mean  to  imply  that  the  inflammation  affects 
the  same  tissue,  it  is  best  to  use  the  more 
special  and  distinctive  term  'spinal  lepto- 
meningitis.' 

Prom  what  has  been  said  above,  it  will  be 
imderstood  that  the  symptoms  resulting  from 
meningitis  involving  the  base  of  the  brain 
alone,  or  together  with  serous  effusion  and 
softening  of  the  walls  of  the  ventricles  (which, 
as  we  have  seen,  so  frequently  coexists  with 
inflammation  of  the  membranes  in  this  situa- 
tion), have  been  principally  studied  in  the 
purely  cerebral  forms  of  tubercular  menin- 
gitis. On  the  other  hand,  the  symptoms  re- 
sulting from  spinal  leptomeningitis  are  best 
studied  in  the  simple  forms  of  this  disease. 
It  will  also  be  evident  that  the  simple  and 
the  tubercular  forms  of  cerebro-spinal  menin- 
gitis are  likely  to  agree  to  some  extent  in 
their  symptomatology  with  that  of  the  dis- 
ease known  as  '  epidemic  cerebro-spinal 
meningitis.' 

^Etiology. — Spinal  leptomeningitis  is  most 
prone  to  occur  in  children  and  in  young  per- 
sons ;  and  is  more  frequent  in  males  than  in 
females.  Persons  who  are  badly  fed,  and 
live  under  very  unfavourable  sanitary  con- 
ditions, are  more  liable  to  be"  attacked  than 
those  who  are  healthy  and  surrounded  by 
opposite  conditions. 

For  the  tubercular  form  the  exciting  causes 
are  all  such  influences  or  conditions,  what- 
ever they  may  be,  as  determine  the  out- 
break of  acute  tuberculosis.  The  affection 
of  the  spinal  meninges  may  be  either  an  ex- 
tension of  the  inflammation  originally  exist- 
ing at  the  base  of  the  brain  alone,  or  it  may 
be  another  independent  manifestation  of  the 
general  disease  developing  within  the  spinal 
canal  simultaneously  with  the  cerebral  men- 
ingitis. See  Meninges,  Cerebral,  Inflamma- 
tion of,  Tubercular. 

For  the  simple  or  non-tubercular  form,  the 
exciting  causes  are  various,  but  the  best  estab- 
hshed  of  them  would  seem  to  be  these: 
Exposure  to  cold,  or  cold  and  wet,  in  various 
forms ;  certain  acute  diseases,  or  the  period 
of  convalescence  therefrom;  concussion  of 
the  spine,  as  from  falling  down  stairs,  or  in 
other  ways ;  wounds  aifecting  the  spinal 
cord  or  its  membranes,  as  in  stabs  of  various 
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Mnds;  or  fracture  and  dislocation  of  the 

The  last  modes  of  causation  mentioned 
are  similar  to  those  which  obtain  for  spmal 
pachymeningitis  and  arachnitis.  For,  ai- 
ihough  these  latter  conditions  may  be  excited 
alone  under  such  traumatic  influences,  they 
may  also  in.  certain  cases,  and  especially 
arachnitis,  be  excited  in  association  with  a 
spinal  leptomeningitis.  Precisely  the  same 
kind  of  thing  has  also  to  be  said  in  regard  to 
the  occasional  action  of  other  causes,  such  as 
caries  of  the  vertebrae,  deep-sloughing  bed- 
sores in  cases  of  paraplegia,  or  other  instances 
of  inflammatory  processes  contiguous  to  the 
spinal  canal.  Any  of  these  latter  conditions 
may  also  set  up  a  leptomeningitis,  in  associ- 
ation with  one  of  the  other  forms  of  menin- 
geal inflanamation. 

A  spinal  leptomeningitis  may  spread  so  as 
■to  implicate  the  base  of  the  brain ;  or  a  cere- 
bral basal  leptomeningitis  may  subsequently 
imphcate  the  spinal  membranes ;  or,  lastly, 
the  inflammation  may  appear  in  both  regions 
simultaneously,  and  thus  be  from  the  first 
cerebro-spinal  in  seat.  The  writer  has  of  late 
seen  several  cases  of  the  tubercular  variety 
belonging  apparently  to  this  latter  category  ; 
but  until  the  spinal  canal  has  been  regularly 
opened  for  some  time  in  necropsies  of  persons 
dying  from  this  disease,  we  shall  be  imable 
to  say  what  is  the  exact  numerical  proportion 
of  such  cases  as  compared  with  those  which 
are  simply  cerebral  in  type.  The  bulb  may 
be  comparatively  free  from  lymph,  and  yet 
an  inflanamation  of  the  spinal  meninges  may 
be  weU-marked.  There  must,  therefore,  be 
a  routine  opening  of  the  spinal  canal  for  the 
decision  of  this  question,  and  not  a  mere 
casual  inspection  of  its  upper  extremity 
through  the  foramen  magnum. 

Anatomical  Chaeacters. — According  to 
the  stage  of  the  disease  at  which  death  takes 
place,  we  may  meet  with  the  inflammatory 
process  in  one  or  other  of  three  different 
stages :  (1)  that  of  greatly  increased  vascu- 
larity of  the  spinal  pia  mater ;  (2)  one  in 
which,  in  addition  to  the  increased  vascu- 
larity, gelatinous  serum,  lymph,  or  pus  exists 
in  the  meshes  of  the  pia  mater,  and  often 
more  marked  in  amount  along  the  posterior 
columns.  This  latter  is  the  condition  com- 
mordy  met  with ;  but  in  rare  cases,  where 
patients  have  survived  an  acute  attack,  we 
may  find  (3)  certain  residuary  chronic  changes 
in  the  form  of  thickenings,  opacities,  and 
undue  adhesions  of  the  pia  and  arachnoid  to 
the  spinal  cord,  which  perhaps  may  itself 
show  a  more  or  less  marked  condition  of 
peripheral  sclerosis. 

In  the  tubercular  variety  we  frequently 
have  to  do  with  a  mere  gelatinous  senmi,  or 
thin  greenish-yellow  lymph  (similar  to  that 
met  with  at  the  base  of  the  brain),  rather 
than  with  actual  pus,  in  the  meshes  of  the  pia 
mater.    Careful  scrutiny  of  the  vessels  in  the 


anterior  fissure  and  in  other  parts  may  also 
show  the  chMacteristic  *  granulations,'  in  the 
form  of  opalescent,  whitish,  or  yellowish- 
white  specks. 

In  both  forms  of  the  disease  the  nerve- 
roots  are  implicated  in  various  ways.  They 
are  usually  involved  in  the  inflanamatory 
process,  and  may  be  much  pressed  upon  by 
lymph  and  other  hyperplasic  products.  The 
nutrition  of  the  cord  itself  is  probably  pro- 
foimdly  altered,  owing  to  the  existence  of  an 
inflammatory  process  affecting  the  network 
of  vessels  from  which  its  blood-supply  is 
derived ;  and,  moreover,  the  organic  con- 
tinuity existing  between  the  pia  mater  and 
the  offshoots  of  connective  tissue  which 
extend  into  it  on  all  sides,  aroimd  the  blood- 
vessels that  penetrate  its  substance,  makes  it 
only  natural  to  suppose  that  the  inflanama- 
tory process  would  more  or  less  invade  the 
substance  of  the  cord  itself.  And  this,  as 
the  observations  of  F.  Schultze  have  shown 
{Berlin.  KHm.  WocTienschrift,  1876,  No.  1), 
actually  does  occur.  But  farther  researches 
are  needed  in  this  direction,  in  order  that  we 
may  know  the  frequency  with  which  grave 
changes  of  this  kind  are  produced. 

Symptoms. — General  listlessness  and  a 
sense  of  chiUiness  have  been  noticed  as  pre- 
monitory symptoms  in  some  cases  of  spinal 
meningitis.  At  other  times  the  disease  has 
been  observed  to  commence  with  a  more 
marked  feeling  of  chilliness,  accompanied  or 
quickly  followed  by  some  febrile  elevation  of 
temperature,  together  with  a  full,  rapid  pulse. 
Soon  there  supervenes  a  deep-seated,  boring 
pain  in  the  back,  varying  in  situation  accord- 
ing to  the  degree  of  intensity  of  the  inflam- 
matory process  at  different  levels.  Pains 
may  also  extend  round  the  body  in  girdle 
fashion,  and  likewise  into  the  limbs.  Whilst 
the  pains  in  the  back  are  more  or  less  con- 
tinuous, though  greatly  aggravated  by  all 
attempts  at  movement,  those  felt  in  the 
Iknbs  and  trunk  may  be  only  experienced 
when  attempts  to  move  are  made.  Move- 
ment excites  the  dorsal  pain  far  more  than 
pressure  upon  the  vertebral  spines,  or  light 
tapping  over  the  same  region. 

Eigidity  of  the  spine,  from  muscular 
spasm,  either  localised  or  general,  and  also 
rigidity  of  the  limbs,  or  even  of  special 
muscles,  may  coexist  with  the  paias  in  the 
back  and  limbs.  There  is  often  an  exalta- 
tion of  reflex  movements  in  the  early  stages 
of  the  disease,  though  this  condition  is 
nothing  like  so  well  marked  as  it  is  in 
tetanus. 

At  the  same  time  marked  hypersesthesia 
of  the  skin  exists  over  considerable  regions 
of  the  trunk  and  extremities.  The  patient 
cannot  bear  to  be  touched,  however  lightly ; 
and  still  less  can  he  endure  to  be  moved. 
He  is  irritable  or  plaintive  if  these  proceed- 
ings be  attempted.  Owing  to  the  varying 
nature  and  extent  of  the  spasms,  and  the 
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different  degree  of  pain  endured,  the  position 
assumed  by  the  patient  is  very  various  in 
different  cases. 

Difficulty  in  defgecation  and  in  micturition 
often  exists,  especially  in  the  early  stages  of 
the  disease,  and  this  is  supposed  to  be  due  to 
a  spasmodic  condition  of  the  sphincters.  The 
respuration  and  the  heart's  action  are  prin- 
cipally interfered  with  in  cases  where  the 
cervical  meninges  are  gravely  involved. 

The  temperature  seems  to  pursue  a  some- 
what irregular  course,  but  concerning  this 
further  information  is  needed.  It  may  be 
only  slightly  above  the  normal ;  and  may  not 
rise  much  beyond  102°,  even  in  fatal  cases, 
tin  near  the  end.  Then  it  may  rise  consider- 
ably in  the  course  of  a  few  hours ;  whilst  in 
other  cases  it  may  at  this  same  period  be- 
come depressed  below  the  normal. 

In  the  later  stages  of  the  disease  some 
amount  of  paresis,  or  actual  paralysis,  may 
be  noted  in  one  or  more  Umbs  ;  the  pains  on 
movement  and  the  skin-hyperaesthesia  become 
less,  or  may  indeed  be  intermixed  with  tracts 
which  actual   anaesthesia   exists.  The 
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bladder  may  at  last  be  paralysed;  and  re 
spiration  may  be  most  gravely  interfered  with, 
so  that  distm-bance  of  this  function,  as  well 
as  of  the  heart's  action,  may  be  the  actual 
cause  of  death. 

These  symptoms  are,  in  all  probability,  as 
Erb  maintains,  due  in  very  great  part  to  the 
inflammatory  and  other  changes  by  which 
the  anterior  and  posterior  nerve-roots  are 
implicated.  Others  may  be  due  to  extensions 
of  the  inflammatory  process  to  the  substance 
of  the  spinal  cord,  thus  leaving  a  somewhat 
uncertain  minority  of  symptoms  to  be 
accounted  for  by  the  mere  implication  of  the 
pia  mater  itself. 

The  grouping  of  symptoms  is  apt  to  vary 
much  in  different  cases,  according  as  there  is 
or  is  not  the  coexistence  of  a  cerebral  menin- 
gitis ;  or,  in  the  absence  of  this  complication, 
according  as  the  inflammation  is  more  or  less 
localised  in  different  regions  of  the  cord,  or 
general  in  its  distribution.  Much  will  depend 
also  upon  the  severity  of  the  process,  and 
upon  the  extent  to  which  the  substance  of 
the  spinal  cord  becomes  involved  in  the 
course  of  the  disease. 

DiAGNOSis.^ — Fever ;  pains  in  the  back  and 
lipibs,  greatly  aggravated  by  movement ;  to- 
gether with  stiffiiess  of  the  neck,  trunk,  or 
limbs ;  local  muscular  spasms ;  hypersesthesia 
of  the  skin ;  retention  of  fseces  and  urine ; 
dyspnoea ;  with  a  tendency  in  the  later  stages 
to  the  supervention  of  paresis,  or  actual 
paralysis  of  limbs — these  are  the  symptoms, 
the  combination  of  which  to  a  marked  ex- 
tent becomes  almost  typical  of  spinal  menin- 
gitis. 

Its  complication  with  a  basal  cerebral 
meningitis  is,  amongst  other  signs,  chiefly 
indicated  by  the  occurrence  of  vomiting,  head- 
ache, slight  delirium  or  stupor,  paralysis  of 


ocular  muscles,  difficulty  in  deglutition,  loss 
of  speech,  or  convulsions.  The  presence  of 
many  of  such  symptoms  may,  from  their 
great  importance,  tend  to  dwarf  or  obscure 
those  due  to  the  inflammation  of  the  spinal 
meninges  alone ;  on  the  other  hand,  if  they 
are  absent  we  may  feel  assured  that  the  in- 
flammation has  not  also  involved  the  base  of 
the  brain. 

The  fact  that  a  meningitis  is  spinal  in 
seat,  and  unaccompanied  with  cerebral  symp- 
toms, is  of  itself  exceedingly  good  evidence  to 
prove  that  it  is  not  the  tubercular  form  of  the 
affection. 

To  settle  the  question,  which  membranes 
of  the  cord  are  inflamed  in  any  given  case, 
we  must  be  guided  much  by  what  we  can 
learn  concerning  the  causal  conditions  and 
the  distribution  of  the  inflammation,  rather 
than  by  any  at  present  known  differences  in 
the  grouping  of  symptoms.  Thus  inflamma- 
tions of  idiopathic  origin,  or  those  which  are 
cerebro-spinal  in  seat,  will  almost  invariably 
be  found  to  be  instances  of  leptomeningitis ; 
whilst  those  set  up  as  a  result  of  caries  of  the 
vertebrae,  or  as  a  sequence  of  a  sloughing 
sacral  bedsore,  are  certainly  much  more 
prone  to  take  the  form  of  pachymeningitis,  or 
of  this  in  combination  with  arachnitis. 

In  reference  to  the  diagnosis  of  spinal 
meningitis  from  other  affections,  it  may  be 
said  that  a  very  shght  amount  of  attention 
to  the  nature  of  the  pains  and  attendant 
conditions  will  suffice  to  avoid  the  mistake 
of  supposing  them  to  be  rheumatic  in  nature. 
And,  similarly,  the  absence  of  trismus  in 
the  early  stages,  and  of  any  extremely  well- 
marked  exaltation  of  reflex  excitability,  to- 
gether with  the  presence  of  severe  pains  in 
the  back  and  limbs,  will  be  negative  and 
positive  characters  sufficient  for  distinguish- 
ing spinal  meningitis  from  tetanus. 

Another  disease  with  which  spinal  menin- 
gitis is  liable  to  be  confounded  is  acute 
softening  of  the  spinal  cord.  But  the  dis- 
tinction should  be  easy  in  the  early  stages ; 
and  the  history  of  the  course  of  the  affection 
vfdll  guide  us  later  on,  when  symptoms  of 
actual  paralysis  may  have  become  developed. 
Still,  in  certain  cases,  a  spinal  meningitis 
may  entail  a  softening  of  the  cord  to  a 
marked  extent,  and  then  the  symptoms  of 
the  primary  affection  wiU  gradually  be 
merged  in  those  of  the  other  which  it 
induces. 

A  very  rare  condition,  once  met  with  by 
the  present  writer,  is,  he  thinks,  almost 
impossible  to  be  diagnosed  from  spinal 
meningitis — that  is,  where  a  sarcomatous 
carcinomatous  new-growth  springs  up 


or 


rapidly  throughout  the  spinal  pia  mater  in 
the  situation  usually  occupied  by  lymph  or 
pus,  especially  when,  as  in  the  instance 
referred  to,  the  disease  seems  to  be  the 
du'ect  sequence  of  a  fall  from  a  height  or 
over  a  flight  of  steps,  and  death  takes  place 
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within  a  period  of  two  or  three  months  (see 
Trans.  Path.  Soc,  1887,  p.  31). 

Prognosis.  — The  prognosis  of  spinal 
meningitis  depends  a  good  deal  upon  the 
natmre  of  the  primary  or  causal  conditions ; 
upon  the  question  whether  the  disease  shows 
a  tendency  to  extend  to  the  cerebral 
meninges;  upon  the  severity  with  which  it 
imphcates  the  cervical  region  of  the  cord ; 
and  also  to  some  extent  upon  the  age  and 
general  state  of  health  of  the  person  attacked. 

Spinal  meningitis  is  a  disease  which  proves 
fatal  in  the  com'se  of  a  few  weeks  in  a  very 
large  percentage  of  cases ;  complete  recovery 
is  certainly  a  rare  exception;  but  late  and 
partial  recovery — that  is,  after  the  disease  has 
lasted  long,  and  with  the  remainder  of  some 
amount  of  muscular  atrophy  or  incurable 
paralysis— is  a  Uttle  more  frequent.  In  such 
cases  the  disease  after  a  time  lapses  into  a 
chronic  condition,  and  the  patient  very  gra- 
dually recovers,  except,  perhaps,  for  such  in- 
curable sequelae  as  are  above  mentioned. 
But  even  in  these  cases  tending  towards 
recovery,  a  relapse  is  most  easily  brought 
about,  owing  to  the  recommencement  of  the 
disease  in  an  acute  form. 

"Where  spinal  meningitis  supervenes  upon 
a  sloughing  bed-sore  existing  in  a  case  of 
paraplegia,  the  end  is  usually  not  far  distant. 
The  gravity  of  any  case  of  spinal  meningitis 
is  also  always  greatly  enhanced  when  the 
disease  spreads  to  the  cerebral  meninges. 
And,  so  far  as  the  spinal  meninges  them- 
selves are  concerned,  any  great  intensity  of 
the  inflammatory  process  in  the  cervical 
region  is  always  of  the  gravest  import, 
because  of  the  liability  to  secondary  impHca- 
tion  of  the  cord  itself  in  these  regions,  either 
structurally  or  functionally,  and  the  bring- 
ing about  from  this  cause  of  serious  inter- 
ference with  the  functions  of  respiration  and 
circulation.  A  continuously  rising  tempera- 
ture in  such  a  case — to  105°  and  onwards — 
is  also  of  fatal  import. 

Treatment. — The  severity  of  spinal  menin- 
gitis is  apt  to  prompt  to  the  use  of  active 
measures  of  questionable  utility ;  among  these 
may  be  cited  free  local  blood-letting,  the  free 
application  of  ice  to  the  spine,  and  active 
purgation.  It  is  difficult,  too,  to  say  on  what 
principle  it  is  thought  absolutely  necessary 
to  apply  cold  when  we  have  to  do  with  an 
inflammation  within  the  spinal  canal  or 
within  the  cranium,  whilst  we  almost  always 
apply  heat  externally  in  the  case  of  an  in- 
flamed pleura,  an  inflamed  peritoneum,  or 
even  an  inflamed  skin-tract.  Probably  the 
application  of  ice  in  such  cases  tends  to 
alleviate  pain,  so  that  where  this  is  great  its 
use  may  bring  much  relief  to  present  suf- 
fering, when  hot  applications  would  only 
aggravate  it.  But  were  it  not  for  the  fact 
that  in  meningeal  inflammation  (whether 
spinal  or  cerebral)  increased  fuhiess  of 
vessels  around  sensitive  organs  shut  in  by 


imyielding  walls  almost  necessarily  leads 
to  aggravation  of  pain,  the  application  of 
heat  would  probably  be  more  beneficial  than 
that  of  cold,  so  far  as  the  possible  resolution 
of  the  inflammatory  condition  itself  is  con- 
cerned. 

The  patient  should  certainly  be  kept  in  a 
cool,  quiet  room,  and  lying  either  on  his 
side,  or,  if  possible,  on  his  face  on  a  com- 
fortable bed.  He  should  be  well  supphed 
with  spoon  diet  of  the  most  nourishing  de- 
scription, together  with  eggs  and  a  moderate 
amount  of  stimulants,  according  to  the 
indications  presented  by  his  symptoms  and 
general  condition. 

Iodine  liniment  may  be  painted  along 
each  side  of  the  spine  in  the  affected  region 
every  second  or  third  day.  Pain  should 
also  be  eased  by  opium  or  morphine;  in 
fact,  an  opiate  treatment  may  be  resorted  to 
in  a  large  proportion  of  the  cases.  When 
opium  and  morphine  do  not  agree,  or  are 
not  admissible,  Indian  hemp  would  be 
worthy  of  trial  as  a  mere  anodyne ;  or  we 
must  faU  back  upon  bromide  of  potassium 
and  chloral  hydrate,  though  the  latter  must 
be  used  with  great  caution  where  the  heart's 
action  is  slow,  irregular,  and  seriously  inter- 
fered with.  Belladonna  and  ergot  have  also 
been  recommended,  on  somewhat  doubtful 
grounds,  as  anti-inflammatory  remedies  in 
spinal  meningitis. 

We  ought,  in  fact,  to  endeavour  to  combat 
the  most  urgent  symptoms  as  much  as 
possible,  even  if  we  cannot,  by  coimter- 
irritants  and  by  the  judicious  use  of  drugs, 
modify  the  course  of  the  inflammation. 
Also  by  suitable  feeding  and  judicious 
nursing  we  should  endeavour  to  tide  the 
patient  through  the  disease.  And  if,  hap- 
pily, the  activity  of  the  inflammatory  process 
subsides,  the  most  unremitting  attention  wUl 
still  be  required  to  protect  the  patient  against 
a  relapse.  Should  his  condition  otherwise 
admit  of  it,  the  absorption  of  inflammatory 
products  would,  in  this  stage,  be  likely  to 
be  promoted  by  the  use  of  a  small  dose  of 
perchloride  of  mercury  (such  as  one-sixteenth 
of  a  grain  for  an  adult),  in  combination  with 
increasing  doses  of  iodide  of  potassium.  At 
the  same  time,  every  effort  must  be  made  to 
restore  the  patient's  general  health,  and  to 
combat  the  emaciation  which  the  diseas& 
itself  usually  involves. 

H.  Charlton  Bastian. 

MENINGES,    SPINAL,  Hsemor- 

rhage  into  or  upon. — Synon.  :  Hcemator- 
rachia ;  Meningeal  Apoplexy  (Spinal). 

Effusions  of  blood  upon,between,  or  beneath 
the  spinal  meninges  are  altogether  rare  events, 
contrasting  notably  in  this  respect  with  the 
comparative  frequency  of  parallel  conditions 
on  the  side  of  the  cerebral  meninges. 

iETiOLOGY. — Among  the  causes  of  menin- 
geal  hffimorrhages,  stabs,  blows,  or  falls  wiU 
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hold  a  first  rank.  After  these  causes  we 
should  have  to  cite  impediments  to  the  cir- 
culation of  blood,  occasioned  by  various 
respiratory  or  muscular  spasms.' occurring 
either  in  the  course  of  whooping-cough,  or 
during  some  more  than  usually  violent  con- 
^^^^y®.***^°^— epileptic,  tetanic,  or  other. 
The  liftmg  of  heavy  weights,  or  other  great 
voluntary  muscular  exertions,  may  likewise 
at  times  prove  causes  of  spinal  meningeal 
haemorrhage.  Occasionally,  however,  it  oc- 
curs independently  of  any  such,  or  of  other 
readily  assignable  causes. 

Anatomical  Characters.— Fluid  blood  or 
blood-clots  may  exist  in  relation  with  the 
spinal  meninges  in  three  different  situations. 

The  most  frequent  site  of  such  haemorrhage 
is  (1)  outside  the  dura  mater,  between  it  and 
the  vertebra]  arches.  Here  large  clots  are 
sometimes  found,  wholly  or  more  frequently 
in  part  surrounding  the  dura  mater  in  the 
region  in  which  the  haemorrhage  has  occurred. 
Wliere  the  effusion  is  large,  the  cord  itself 
may  be  distinctly  compressed,  but  even 
smaller  effusions  may  produce  some  amount 
of  compression  of  nerve-roots.  A  clot  in 
this  situation,  as  in  other  sites,  will,  of 
course,  become  much  modified  in  appearance 
with  age. 

Clots  and  more  or  less  fluid  blood  may 
also,  but  more  rarely,  be  met  with  (2)  inside 
the  dura  mater,  vsdthin  the  so-called  arachnoid 
sac.  This  occurs  perhaps  most  frequently  as 
a  rnere  sequence  of  a  similar  haemorrhage 
taking  place  in  the  cerebral  meninges,  the 
blood  simply  gravitatmg  into  the  spinal 
canal.  Sometimes,  however,  especially  in 
cases  of  spinal  pachymeningitis,  blood  is 
actually  effused  in  this  situation— and  that 
where  the  internal  surface  of  the  dura  mater 
is  much  more  vascular  than  natural.  The 
opening  of  a  thoracic  or  abdominal  aneurysm 
may  also  very  rarely  take  place  into  the 
spinal  canal,  and  thus  produce  sudden  and 
grave  compression  of  the  spinal  cord. 

Much  smaller  extravasations  of  blood  are 
also  met  with  (3)  beneath  the  arachnoid  and 
within  the  meshes  of  the  pia  mater,  over 
areas  perhaps  small  in  extent  longitudinally, 
but  more  or  less  embracing  the  cord  in  one 
or  more  regions.  The  cord  or  nerve-roots 
may,  however,  be  decidedly  compressed  by 
such  haemorrhages,  even  when  they  are  small 
in  amoimt,  owing  to  the  space  into  which  the 
effusion  takes  place  being  comparatively 
shallow. 

Symptoms. — The  symptoms  of  these  affec- 
tions are  in  a  large  proportion  of  cases 
vague  and  ill-defined.  They  may  be  much 
obscured  by  the  causal  conditions.  In  other 
cases  they  will  vary  in  distinctness  according 
to  the  amoimt  and  abruptness  of  the  haemor- 
rhage. 

As  a  rule,  the  onset  of  symptoms  is  sudden. 
Pain  in  the  region  of  the  spine,  in  which  the 
haemorrhage  exists,  or  radiating  thence  along  { 
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the  nerves  emanatmg  from  this  region,  may 
be  the  first  symptom.  More  rarely,  muscular 
twitchings  or  spasms  may  exist,  either  alone 
or  with  pains.  These  s.ymptom8,  dependent 
upon  irritation  and  compression  of  sensory 
and  motor  nerve-roots,  are  at  other  times 
almost  wholly  absent.  There  may  then  be 
as  abiding  symptoms  mere  numbness  or 
tinghng  m  the  parts  affected,  together  with 
a  sense  of  weight  and  paresis  in  the  limbs. 
Actual  paralysis  is  rare:  and  even  when  it 
is  present,  the  rectum  and  bladder  mostly 
escape. 

Where  pain  exists,  there  is  often  stiffness 
of  the  spine  ;  and  these  in  combination  greatly 
interfere  with  movement.  Febrile  reaction 
is  usually  absent  or  very  shght.  The  severity 
of  the  symptoms  may  abate  after  a  day  or 
two,  leaving  only  more  or  less  paresis.  In 
the  case  of  large  haemorrhages,  however,  with 
extensive  compression  of  the  spinal  cord, 
death  may  be  rapid,  occurring  in  the  course 
of  some  hours  or  of  a  day  or  two. 

The  symptoms  wiU  vary  as  the  effused 
blood  presses  upon  the  cord  in  the  cervical, 
the  dorsal,  or  the  lumbar  region.  Where 
the  effusion  is  in  the  cervical  region  in  a 
traumatic  case,  in  which  there  is  obvious 
head-injury  with  a  condition  of  stupor,  it  is 
almost  certain  not  to  be  diagnosed.  The 
patient  is  not  sensible  enough  to  complain 
of  pain  ;  and  the  irregular  respiration  and 
small  disordered  pulse,  with  sUght  tremor  or 
rigidity  of  one  or  both  upper  extremities,  may 
with  more  probability  be  ascribed  to  multiple 
head-lesions — as  actually  happened  in  a  case 
which  recently  came  under  the  writer's 
notice. 

Diagnosis. — It  may  be  impossible  to  dia- 
gnose haemorrhage  into  the  spinal  meninges 
in  cases  where  it  occurs  as  a  concomitant 
of  other  grave  diseases — such  as  tetanus, 
eclampsia,  or  cerebral  haemorrhage ;  and  also 
in  cases  where  it  merely  comphcates  a  trau- 
matic injury  of  the  spinal  cord  itself.  In 
other  cases,  the  presence  of  certain  causal 
conditions,  together  with  the  abrupt  com- 
mencement of  spinal  symptoms  in  such 
combinations  as  have  been  above  referred  to, 
is  sufficient  to  enable  us  to  diagnose  it  from 
haemorrhage  into  the  substance  of  the  cord, 
as  well  as  from  meningitis,  or  acute  softening 
{see  Spinal  Cord,  Diseases  of).  The  gradutd 
onset  of  the  symptoms  arising  from  tumours 
of  the  spinal  cord,  or  of  the  spinal  meninges, 
makes  it  more  easy  to  separate  these  affec- 
tions from  meningeal  haemorrhages. 

Prognosis.  —  Spinal  meningeal  haemor- 
rhages are  as  a  class  decidedly  less  grave 
than  meningeal  tumours.  They  are  unlike 
the  latter,  moreover,  inasmuch  as  the  worst 
symptoms  attendant  upon  them  ai-e  produced 
at  once,  instead  of  being  only  very  slowly 
evolved;  so  that  after  a  short  time,  unless 
the  blood  effused  happen  to  have  produced 
a  certain  amount  of  compression  of  the 
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spinal  cord,  the  symptoms  graduaUy  dimi- 
nish in  severity.  Large  extra-menmgeai 
hemorrhages,  compressing  the  cervical  re- 
gion of  the  cord,  are  by  far  the  most  serious 
forms  of  this  affection. 

Trkatment. — In  the  treatment  of  spmai 
meningeal  htemorrhage  the  patient  must,  of 
com-se,  be  kept  perfectly  quiet  and  in  the 
recumbent  position.  Spoon  diet  should  be 
administered  for  a  few  days;  and  vascular 
sedatives,  such  as  aconite,  may  be  given  with 
advantage.  Some  recommend  active  purga- 
tion, and  the  abstraction  of  blood  from  the 
neighbourhood  of  the  spinal  column  by  cup- 
ping or  leeches.  These  measures,  however, 
are  of  questionable  utility,  and  the  former 
especially  might  easily  do  positive  harm. 

In  certain  cases,  especially  in  the  extra- 
meningeal  form  of  the  disease,  a  surgical 
operation  for  the  removal  of  the  compressing 
blood-clot  may  be  advisable. 

H.  Chaklton  Bastian. 

MENINGES,  SPINAL,  New- 
Growths  and  Adventitious  Products 

of. — This  subject  reqmres  no  very  lengthy 
discussion.  As  has  been  said  in  regard  to 
such  growths  and  products  springing  from  or 
connected  with  the  cerebral  meninges,  the 
symptoms  to  which  they  give  rise  are  in  the 
main  referable  to  irritation  and  pressure 
upon  adj-acent  portions  of  the  nerve-centres, 
or  upon  certain  nerve-roots.  The  symptoms, 
therefore,  of  meningeal  growths  or  adven- 
titious products  are  almost,  if  not  quite, 
indistinguishable  from  those  produced  by 
similar  bodies  in  the  spinal  cord. 

The  sections  on  special  symptoms  and  dia- 
gnosis which  might  otherwise  have  appeared 
here  may  be  suppressed ;  and  the  reader  be 
referred  for  their  equivalents  to  what  he  will 
find  tmder  the  head  of  Spinal  Cord,  Special 
Diseases  of. 

We  shall  now  merely  give  a  few  details 
concerning  the  aetiology,  nature,  and  precise 
sites  of  the  various  new-growths  and  adven- 
titious products  that  may  be  met  with  in 
connexion  with  the  spinal  meninges,  and 
shall  supplement  these  details  with  some 
few  general  remarks  bearing  upon  the  pro- 
gnosis and  treatment  of  such  affections. 

Etiology. — In  accounting  for  certain 
tumours,  such  as  those  of  a  syphUitic,  of  a 
scrofulous,  or  of  a  cancerous  type,  we  may 
fall  back  upon  the  existence  of  a  general 
'  predisposition ' ;  though  what  determines 
the  appearance  of  such  tumours  in  this  or 
that  particular  situation  generally  remains 
as  much  a  matter  of  uncertainty  as  when 
the  growths  are  solitary  or  of  non-diathetic 
origin.  Among  such  determining  or  exciting 
causes  only  one  of  those  usually  cited  seems 
to  be  of  real  potency,  namely,  the  occurrence 
of  blows  or  injuries  of  various  kinds.  These 
certainly  appear  at  times  to  be — in  the 
spinal  meninges  as  in  other  situations — the 


immediately  exciting  causes  of  certain  new- 
growths. 

Parasites,  such  as  cysticerci  and  hydatids, 
gain  entry  to  the  system  in  the  way  men- 
tioned in  the  articles  on  these  subjects ;  but 
something  so  indefinite  or  accidental  as  to  be 
spoken  of  by  us  as  '  chance  '  wUl  determine 
their  appearance  in  this  or  that  particular 
tissue  or  organ. 

A.  New-Growths. — (a)  Cancer. — Cancer 
occurs  most  fr'equently  in  the  spinal  meninges, 
not  as  a  primary  affection,  but  by  extending 
to  them  from  a  previous  cancerous  growth 
in  one  of  the  adjacent  vertebrae.  The  space 
within  the  spinal  canal  being  very  limited, 
such  a  tumour  soon  begins  to  press  injuri- 
ously upon  nerve-roots  and  upon  the  cord 
itself.  In  rare  cases,  however,  a  cancerous 
new-growth  may  start  from  the  spinal  dura 
mater. 

(6)  Tubercula/r  growths. — These  masses 
are  met  with  principally  in  cases  of  tuber- 
cular disease  of  the  spinal  column,  and 
especially  where  angular  curvature  is  pro- 
duced, though  they  are  not  confined  to  these 
more  severe  forms  of  vertebral  caries.  Case- 
ating  growths  are  in  such  cases  apt  to  extend 
from  the  vertebrae,  so  as  to  infiltrate  the  dura 
mater,  and  then  produce  ftmgatiag  excres- 
cences on  its  inner  surface.  SmaU  isolated 
scroMous  tumours,  the  so-called  'tuber- 
cular' growths,  may  also  be  met  with, 
though  more  rarely  than  in  the  cerebrum, 
springing  from  the  spinal  pia  mater,  and 
more  or  less  imbedding  themselves  in  the 
substance  of  the  spinal  cord. 

(c)  SypMlomata. — Syphilitic  grovrths  are 
also  decidedly  less  frequent  in  connexion 
vdth  the  spinal  than  with  the  cerebral  me- 
ninges. Small  tumours  may,  however,  spring 
either  from  the  dura  mater  or  from  the 
arachnoid  and  pia  mater.  Or,  instead  of 
well-defined  tumours,  there  may  be  thicken- 
ings of  the  membranes  in  some  part  of  then- 
extent,  and  adhesions  between  one  another 
and  the  surface  of  the  cord,  by  means 
of  opaque,  yellowish  -  white,  gummatous 
grov?ths. 

{d)  Sarcomata. — Sarcomatous  tumours  of 
all  kinds  may  be  met  with  in  connexion 
with  the  spinal  meninges,  springing  occa- 
sionally from  the  dura  mater,  but  more  com- 
monly from  the  arachnoid  and  pia  mater. 
Instead  of  being  distinctly  circumscribed, 
such  grovrths  may  exist  in  the  form  of  dif- 
fuse infiltrations,  invading  the  pia  mater  all 
roimd  the  cord  for  a  variable  extent.  In 
one  remarkable  case  the  writer  met  with  a 
growth  of  this  kind  involving  the  pia  mater 
throughout  the  whole  length  of  the  spinal 
cord,  which  was  most  developed  on  its 
lateral  and  posterior  aspects.  Here  in  some 
places  the  layer  of  new-growth  was  about 
one-third  of  an  inch  in  depth,  and  the  cord 
was  notably  compressed  in  its  postero-lateral 
aspects  {Trams.  Path.  Soc,  1887,  p.  81). 
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_  (e)  Myxomata.—Myxom&ta,  are  met  with 
in  the  form  of  small  circumscribed  tumoui-s, 
sprmging  mostly  from  the  pia  mater.  The 
writer  has  seen  one  about  the  size  of  a  very 
large  aknond  situated  on,  and  greatly  com - 
pressmg,  the  posterior  columns  of  the  cord. 
Its  presence  was  associated  with  very  ob- 
scure and  ill-defined  symptoms  during  life. 

(/)  r-ztiercZe.— Tubercles  in  the  form  of 
'grey  granulations'  have  already  been  re- 
ferred to.  See  Meninges,  Spinal,  Inflamma- 
tion of.  Simple  Idiopathic  and  Tubercular. 

(g)  Fibromata,  (h)  Lipomata,  and  (i)  En- 
chondromata.— These  YSivions  Mnds  of  new- 
growth  have  been  met  with  occasionally, 
but  principally  in  connexion  with  the  outer 
aspect  of  the  dura  mater. 

(k)  Osteomata. — These  formations  are  here 
of  no  chnical  significance,  though  they  are 
much  more  common  in  persons  of  aU  ages 
on  the  spinal  than  on  the  cerebral  meninges. 
They  are  apt  to  occur  in  the  form  of  small 
bony  plates  scattered  over  the  surface  of 
the  arachnoid.  Sometimes  a  limited  'ossi- 
fication '  of  the  diura  mater  is  also  met  with. 

B.  Adventitious  Products.— Para- 
sites.— The  same  two  kinds  of  parasites  may 
be  found  in  connexion  with  the  spinal  me- 
ninges as  we  have  already  had  to  refer  to 
in  connexion  with  those  of  the  cerebrum — 
namely,  the  small  and  often  numerous  cysti- 
cerci,  as  well  as  the  more  solitary  and  larger 
hydatids.  The  latter  may  be  found  within 
the  dura  mater,  but  they  have  been  met  with 
much  more  frequently  outside  this  mem- 
brane, often  forming  large  tumoin-s  conti- 
guous to  the  spinal  canaJ.  These  are  the 
only  adventitious  products  of  any  import- 
ance which  occur  in,  or  in  relation  with,  the 
spinal  meninges. 

Prognosis.— As  a  class  these  affections  are 
grave,  tending  to  produce,  with  some  excep- 
tions, vaiious  irregular  forms  of  paralysis, 
and  ultimately  death,  though  this  latter  may 
take  place  only  after  the  expiration  of  two, 
three,  or  more  years.  The  symptoms  pro- 
duced by  tumours  and  parasites,  as  a  rule, 
go  on  increasing  m  severity ;  and  the  gravity 
of  the  prognosis  will  depend  much  upon  their 
rapidity  of  growth,  as  evidenced  by  the  in- 
crease of  signs  of  severe  compression  of  the 
cord  or  of  its  nerve-roots,  in  connexion  with 
the  state  of  other  organs.  The  supervention 
of  obstinate  bed  -sores,  and  paralysis  with  in- 
flammation of  the  bladder,  may  at  last  greatly 
hasten  the  fatal  termination. 

Treatment. — In  the  treatment  of  tumours 
or  parasites  within  the  spinal  canal,  our  ef- 
forts must  be  in  the  main  directed  to  restor- 
ing or  improving  the  general  health  of  the 
patient,  and  to  combating  the  more  urgent 
symptoms  that  may  arise — such  as  pain, 
spasms,  paralysis,  sleeplessness,  bed-sores, 
and  cystitis.  Where,  however,  we  have  to 
deal  with  growths  of  syphilitic  origin,  we 
can  attack  the  disease  itself  by  means  of 


MENOREHAGIA 

drugs.  Under  the  influence  of  small  doses 
of  mercury  and  increasing  doses  of  iodide  of 
potassium,  the  patient's  condition  may  often 
be  marvellously  improved,  though  the  relief 
IS  perhaps  not  so  striking  as  in  cases  where 
syphilis  affects  the  cerebral  meninges,  because 
m  this  latter  disease  the  symptoms  are  more 
varied  in  nature,  and  more  dependent  upon 
added  functional  complications. 
_  In  cases  of  hydatids  and  also  of  tumours 
m  connexion  with  the  spinal  meninges,  the 
question  of  the  possible  relief  of  the  patient 
by  means  of  a  sm'gical  operation  should 
always  be  entertained.  The  chances  of  suc- 
cess in  this  direction  are  considerable  in  the 
case  of  hydatids;  and  in  many  cases  also 
where  circumscribed  meningeal  tumours 
exist  there  is  a  reasonable  chance  that  a 
skilful  operation  may  effect  a  cure,  or,  at  all 
events,  bring  great  relief  for  a  time. 

H.  Charlton  Bastian. 

MENINaOCELE.— See  Brain,  Mal- 
formations of;  and  Skull,  Diseases  and  De- 
formities of. 

MENIN-GO-CEREBRITIS.— Aname 
given  to  a  pathological  condition  in  which 
inflammation  of  the  pia  mater  extends  in 
some  regions  of  the  cerebrum  so  as  to  impli- 
cate the  subjacent  cortical  substance.  The 
fact  of  such  an  extension  is  much  less  cap- 
able of  being  diagnosed  during  life  than  of 
being  discovered  after  death,  but  it  may  then 
be  recognised  by  the  existence  of  superficial 
softening  of  the  brain-substance,  together 
with  a  more  or  less  marked  increase  of  vas- 
cularity. This  condition  probably  always 
exists  to  a  certain  extent  in  meningitis,  and 
might  reveal  itself  on  carefal  microscopical 
examination — although  the  inflammatory 
changes  may  not  have  advanced  far  enough 
to  produce  an  easUy  appreciable  amount  of 
softening. 

MENINGO-MYELITIS  is  a  term 
used  to  indicate  a  condition  in  which  inflam- 
mation of  the  spinal  meninges  has  extended 
to  the  surface  of  the  spinal  cord.  The  evi- 
dence of  such  an  extension  has  usually  been 
supposed  to  depend  upon  the  existence  of  an 
appreciable  amount  of  superficial  softening. 
But  minor  changes  of  an  inflammatory  type, 
capable  of  recognition  by  the  microscope, 
may  also  here  exist  with  frequency,  as 
F.  Schultze  has  shown,  although  they  may 
fall  short  of  entailing  actual  softening. 

MENOPAUSE  {fiTjvfs,  the  menses ;  and 
nava-is,  a  cessation). — The  natural  cessation 
of  the  menstrual  flow,  or  '  change  of  life '  in 
the  female.    See  Change  of  Life. 

MEIfOIlRHAGIA  (/nr/i/w,  the  menses ; 
and  pijyw/xi,  I  burst  forth). — Over-abimdaut 
menstruation,  whether  due  to  excessive  quan- 
tity or  to  undue  frequency.  See  Menses  or 
Menstruation,  Disorders  of. 
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MENSES  or  MENSTRUATION, 
Disorders  of.— Synon.  :  Fr.  Troubles  de  la 
Menstruation ;  Ger.  Storu/ngen  des  Monats- 
fAisses  ;  Storungen  der  Menstruation. 

Menstruation  is  the  periodic  discharge  of 
a  sanguineous  fluid  from  the  female  genera- 
tive organs.  The  discharge  continues  each 
time  for  from  three  to  eight  days.  It  varies 
in  quantity  in  different  subjects.  The  esti- 
mation of  this  is  surrounded  by  great  diffi- 
culties ;  usually,  however,  the  quantity  is 
from  four  to  six  or  eight  ounces.  It  takes 
place  monthly ;  that  is,  a  period  of  twenty- 
eight  days  iutervenes  from  the  appearance 
of  one  flow  to  the  appearance  of  the  next 
following.  In  many  cases,  however,  this  in- 
terval is  less  than  twenty-eight,  and  may  be 
as  short  as  twenty-one  days;  on  the  other 
hand,  it  may  be  prolonged  to  thirty-one  days, 
and  the  ftmction  be  still  performed  normally. 
The  discharge  does  not  appear  during  child- 
hood or  old  age.  It  usually  appears  for  the 
first  time  between  the  twelfth  and  fifteenth 
years,  and  for  the  last  time  between  the 
forty-third  and  forty-eighth ;  but  it  may  ap- 
pear as  early  as  the  ninth,  and  continue  to 
appear  regularly  afterwards  up  to  the  fifty- 
third  or  fifty-fifth  year.  The  function  is 
suspended  during  pregnancy,  and,  as  a  rule, 
during  lactation.  The  source  of  the  dis- 
charge is  the  body  of  the  uterus.  It  is  not 
due  to  a  congestion  or  an  erection  of  that 
organ,  as  has  been  supposed,  but  to  the 
degeneration,  disintegration,  and  removal  of 
the  so-called  mucous  membrane  of  the 
uterus — the  decidua  menstruaHs.  In  conse- 
quence of  this  degeneration  and  disintegra- 
tion, the  vessels  on  the  inner  surface  of  the 
uterus  are  opened,  and  haemorrhage  follows. 
The  ultimate  cause  of  the  discharge  is  said 
to  be  the  separation  of  ova  ;  such,  however, 
is  not  the  case  in  every  instance,  for  men- 
struation may  take  place  without  the  dis- 
charge of  an  ovum,  and,  on  the  other  hand, 
ova  may  be  separated  from  the  ovary  with- 
out the  occurrence  of  menstruation.  It  can 
hardly  be  doubted,  however,  that  the  func- 
tion is  in  some  manner  dependent  on  the 
ovaries,  for  when  the  latter  have  been 
removed  menstruation  ceases. 

The  fluid  is  not  in  aU  cases  sanguineous : 
indeed  its  bloody  character  may  be  regarded 
as  accidental,  though  present  in  the  infinite 
majority  of  cases.  It  may,  however,  be 
easily  understood  that  the  disintegration  and 
removal  of  the  decidua  menstrualis,  which 
is  the  essential  factor  in  menstruation,  may 
be  effected  without  the  occurrence  of  haemor- 
rhage, and  there  is  reason  to  believe  that  in 
so-called  '  white  menstruation '  such  is  the 
case. 

For  the  due  performance  of  the  function 
two  conditions  are  essential,  namely,  sound 
general  health,  and  normally  developed  or- 
gans of  generation.  Disorders  of  the  men- 
strual process  may  be  brought  about  by  very 
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many  conditions.  These  disorders  are  gene- 
rally divided  into :  I.  Amenorrhoea,  where 
the  discharge  is  absent,  or  deficient  in  quan- 
tity. II.  Dysmenorrhcea,  where  the  func- 
tion is  performed  with  difficulty  and  pain. 
III.  Menorrhagia,  where  the  discharge  is 
profuse. 

I.  Amenorrh.ce a. — Synon.  :  Fr.  Amenor- 
rTiee ;  Ger.  AmenorrJioe. 

^Etiology  and  Symptoms. — Amenorrhoea 
is  dependent  either  on  general  states  ;  or  on 
local  pathological  conditions — that  is,  on 
lesions  of  the  uterus  and  ovaries. 

(1)  All  conditions  or  influences  which  tend 
to  deteriorate  the  blood,  or  which  act  un- 
favourably on  nutrition,  may  be  causes  of 
amenorrhcea.    The  most  common  of  these 
is  the  demand  made  on  the  system  in  the 
development  of  the  aptitude  for  conception, 
the  growth  and  separation  of  ova,  and  the 
performance  of  the  menstrual  function.  At 
this  time  the  breasts  develop,  the  ovaries 
and  uterus  enlarge,  the  pelvis  grows,  and  the 
whole  form  becomes  altered.    Many  women 
who  during  childhood  have  enjoyed  appa- 
rently perfect    health,   as  they  approach 
puberty  become  gradually  or  suddenly  ansemic 
or  chlorotic,  without  any  assignable  cause 
other  than  the  demand  made  on  nutrition  by 
the  process  of  development  through  which 
they  at  the  time  pass.    Nutrition  becomes 
impaired,  tastes  perverted,  pains  of  a  neur- 
algic character  are  felt  in  various  parts  of 
the  body,  the  menstrual  discharge  does  not 
appear,  or  it  may  appear  once  scantily  and 
then  at  irregular  intervals,  or  it  may  dis- 
appear for  months  or  even  years.    AU  the 
symptoms  of  anaemia  are  present,  and  the 
patient  is  languid  and  listless,  lacks  energy, 
and  is  in  more  or  less  constant  suffering.  The 
above  course  of  events  may  take  place  even 
in  cases  where  the  surroundings  are  favour- 
able to  healthy  development.  Hygienic  con- 
ditions, however,  play  a  most  important  part 
in  the  proper  development  of  the  female 
functions,  and  when  the  surroundings  are 
unfavourable,  evil  is  sure  to  follow.  Want  of 
food  or  improper  food,  want  of  fresh  air  or 
impure  air,  want  of  exercise,  foul  gases, 
malaria,  are  prolific  causes  of  failure  or  im- 
perfection in  the  growth  and  development 
of  the  young  girl,  and  are  common  causes  of 
amenorrhoea.    Disease  also  is  by  no  means 
an  infrequent  cause  of  the  condition  under 
consideration,  such  as  phthisis,  Bright's  dis- 
ease and  diseases  of  the  hver,  stomach,  and 
nervous  system.    Emotion,  fright,  or  grief, 
change  of  air  and  food  (as  when  girls  go  from 
the  country  to  London),  and  cold,  may  arrest 
or  suspend  the  monthly  discharge. 

(2)  But  amenorrhoea  may  be  due  to  local 
conditions.    These  are  absence  or  disease  of 
the  ovaries,  of  the  uterus,  or  of  both;  and 
imperfect  development  of  one  or  both  organs. 
In  cases  where  the  ovaries  are  absent,  the 
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takes  place  at  puberty,  does  not  occur.  The 
girl  grows  but  does  not  develop.  A  masculine 
appearance  supervenes,  the  breasts  remain 
small,  the  pelvis  narrow,  the  voice  becomes 
manly  and  harsh,  a  beard  may  grow  on  the 
face,  sexual  passion  is  absent,  and  the  health 
remams  good. 

When  the  uterus  alone  is  wanting,  there 
may  be  no  indication  of  the  condition  in  the 
state  of  the  general  health  or  development, 
and  local  examination  is  necessary  in  order 
to  detect  the  circumstance.  In  these  cases 
the  vagma  terminates  in  a  cul  de  sac,  and 
the  uterus  cannot  be  felt  on  examination. 
On  introducing  a  finger  into  the  rectiun  and 
a  soimd  into  the  bladder,  it  is  found  that  the 
two  organs  are  in  contact,  and  that  there  is 
no  uterus  between  them.  There  are,  how- 
ever, as  a  rule,  one  or  two  small  fibrous 
masses  representing  the  uterus. 

Certain  diseases,  as  scrofulous  abscess  and 
atrophy,  which  involve  the  whole  substance 
of  the  ovaries,  and  also  atrophy  of  the  womb, 
may  cause  amenorrhoea. 

Amenorrhoea  from  retention. — In  these 
cases  the  sanguineous  discharge  is  separated, 
but  does  not  appear  externally,  owing  to 
atresia  of  the  genital  canal.  The  closure 
may  occur  at  any  point  between  the  os  uteri 
and  the  vaginal  orifice.  A  membrane  may 
close  the  os  tincae ;  the  hymen  may  be  im- 
perforate ;  the  vagina  may  be  absent ;  or  its 
waUs  may  be  adherent  at  any  part  of  its 
course,  or  along  the  whole  of  it.  The  occlu- 
sion may  be  congenital,  or  may  arise  fi:om 
inflammation  during  childhood  or  after 
severe  labom-s.  In  these  cases  the  menstrual 
molimina  are  periodically  present,  but  the 
catamenia  do  not  appear.  The  moUmina 
increase  ia  severity  from  month  to  month ; 
the  patient  has  pain  in  the  back  and  a  sense 
of  weight  in  the  pelvis,  and  becomes  pale  and 
sallow  ;  the  abdomen  after  a  time  begins  to 
enlarge,  and  continues  to  increase  at  monthly 
intervals.  On  examination  a  tumour  having 
the  shape  of  the  enlarged  uterus  may  be  felt 
rising  from  the  pelvis.  It  is  smooth,  elastic, 
and  dull  on  percussion.  If  the  condition  be 
not  discovered,  the  distension  of  the  uterus 
may  go  on  to  rupture,  or  its  contents  may 
pass  along  the  FaUopian  tubes  into  the 
abdomen,  causing  peritonitis  and  death. 

Diagnosis. — Whenever  a  patient  suffers 
fi-om  amenorrhoea,  pregnancy  should  be 
thought  of.  If  this  state  can  be  excluded, 
the  general  condition  should  be  investigated. 
Ansemia  and  its  causes  should  be  sought  for. 
The  chest,,  heart,  and  urine  should  be  ex- 
amined. If  there  be  no  general  condition  to 
accoimt  for  the  amenorrhoea,  the  practitioner 
should  see  whether  the  breasts  and  pelvis 
are  developed,  and  examine  the  vulva  and 
vagina  for  obstruction,  if  there  be  any 
suspicion  of  such  a  condition.  Finally,  it 
may  be  necessary  to  examine  the  uterus  and 
ovaries. 
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Treatment.— The  treatment  of  the  first 
form  of  amenorrhoea  is  the  treatment  of  the 
general  state.  If  there  be  want  of  constitu- 
tional vigour,  change  of  air,  exercise  in  the 
open  air,  mental  occupation,  but  not  severe, 
and  nourishing  diet  should  be  advised.  The 
stomach  and  bowels  should  be  attended  to ; 
and  gentle  aperients  and  salines  given  if  the 
tongue  be  foul ;  then  vegetable  tonics,  iron, 
iodides,  or  other  appropriate  remedies.  No 
efforts  should  be  made  to  act  especially  upon 
the  uterus,  and  this  is  particularly  binding 
when  the  amenorrhoea  is  dependent  on 
phthisis,  Bright's  disease,  or  such-like  con- 
ditions. 

The  second  form  is  often  incurable.  In 
those  cases  in  which  the  uterus  and  ovaries 
are  absent  nothiug  can  be  done.  If  the 
uterus  be  present,  but  imperfectly  developed, 
much  may  be  done  when  the  cases  are  seen 
early,  but  nothmg  if  seen  late.  Attempts 
have  been  made  to  promote  the  growth  and 
development  of  the  uterus  by  local  treatment, 
but  without  success.  For  this  purpose  stem 
pessaries,  galvanic  pessaries,  and  irritants 
have  been  used,  but  with  only  injurious 
results.  In  these  cases,  whether  they  be 
seen  early  or  late,  local  treatment  is  of  no 
use,  while  general  treatment,  directed  to  im- 
prove the  health  and  favour  growth,  may 
prove  of  the  greatest  value.  Plenty  of  good 
plain  food,  walking  exercise  short  of  fatigue, 
and  freedom  from  school  and  hard  mental 
work,  are  the  means  which  favour  the  easy 
and  early  transition  from  girlhood  to  woman- 
hood ;  whilst  over- work,  sedentary  habits, 
deficient  or  bad  food,  and  bad  air  produce  a 
rich  harvest  of  physical  suflferuig  peculiar  to 
women. 

In  cases  of  retention  of  the  menses  firom 
atresia  of  the  genital  canal,  an  outlet  must 
be  made  for  the  flow.  If  the  hymen  be  im- 
perforate it  should  be  divided,  and  the  fluid 
allowed  to  run  out.  In  cases  of  absence  of 
the  vagina,  a  canal  has  in  some  instances 
been  successfully  made.  This,  however, 
should  only  be  done  in  cases  in  which  the 
uterus  and  the  ovaries  are  developed.  In 
atresia  of  the  os  uteri  the  offending  structure 
should  be  divided  by  the  trocar  or  knife. 
These  operations  are  accompanied  by  a  con- 
siderable amount  of  danger.  Patients  not 
infrequently  die  after  them  from  peritonitis 
or  shock.  It  should  not  be  forgotten,  how- 
ever, that  it  is  imperative  to  remove  the 
menstrual  fluid  retained,  for  unless  this  be 
accomplished  death  is  inevitable. 

II.  Dysmenorrhoea. — Synon.  :  Fr.  Dys- 
viinorrhee ;  Ger.  Dysmenorrlio'e. 

In  dysmenorrhoea,  menstruation  is  accom- 
panied by  pain — that  is,  pain  referable  to 
the  genital  organs.  This  pain  is  seated  in 
the  pelvis,  and  radiates  to  the  sacrmn,  groins, 
and  thighs.  In  some  women  the  menstrual 
function  is  performed  without  pain  or  dis- 
comfort of  any  kind.   As  a  rule,  however, 
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they  suflfer  mora  or  less  from  dull  aching  in 
the  pelvis,  backache,  headache,  languor,  and 
lassitude  during  the  catamenial  flow.  When 
the  diiU  aching  amounts  to  sharp  pain,  the 
function  is  performed  abnormally,  and  the 
woman  is  said  to  suffer  from  dysmenorrhoea. 
This  symptom  is  frequently  met  with,  and  in. 
association  with  many  pathological  condi- 
tions of  the  pelvis ;  diseases  of  the  uterus, 
such  as  fibroids ;  of  the  tiabes,  such  as  con- 
gestion and  inflammation  ;  of  the  ovaries ; 
and  also  with  general  diseases,  such  as 
anaemia,  gout,  and  rheumatism. 

Etiology  and  Symptoms.  —  Dysmenor- 
rhoea has  been  referred  to  five  different  con- 
ditions, upon  one  or  more  of  which  it  is 
supposed  to  depend.  Hence  five  kinds  of 
dysmenorrhoea  have  been  described  :  (1)  Me- 
chanical or  obstructive  ;  (2)  Congestive  or  vn- 
flammatory ;  (3)  Ovarian ;  (4)  Membranous ; 
and  (5)  Spasmodic  or  neuralgic. 

1.  Mechanical  or  obstructive  dysmenor' 
rhvea. — This  form  of  dysmenorrhoea  was  long 
thought  to  be  the  most  common ;  indeed,  it 
has  been  asserted  that  dysmenorrhoea  cannot 
be  said  to  exist  without  obstruction  to  the 
flow  of  blood  from  the  uterus.  Opinions, 
however,  differ  greatly  with  regard  to  the 
seat  of  the  obstruction.  Dr.  Eobert  Barnes 
beUeved  it  to  be  seated  usually  at  the  os 
tincaB,  and  to  be  frequently  accompanied  by 
conical  cervix  ;  Dr.  Marion  Sims  thought 
its  most  frequent  seat  was  the  os  intermma 
uteri ;  while  Dr.  Graily  Hewitt  referred  the 
obstruction  to  flexion  of  the  uterus  in  the 
great  majority  of  cases — the  obstruction 
being  caused  by  the  narrowing  of  the  uterine 
canal  at  the  point  of  flexion.  The  outer  ori- 
fice of  the  uterus  may  be  closed  from  birth, 
or  in  consequence  of  inflammation  occurring 
subsequently,  and  thus  cause  obstruction  to 
the  escape  of  the  catamenial  fluid.  There  is 
no  question  therefore  that  this  condition  is 
one  that  may  give  rise  in  some  way  to  pain- 
ful menstruation.  Such  a  narrowing  of  the 
OS  externum  as  to  give  rise  to  dysmenorrhoea 
is,  however,  extremely  rare.  A  narrow,  or  so- 
called  pm-hole  OS  generally  admits  the  uterine 
sound,  and  women,  subjects  of  this  condition, 
frequently  menstruate  without  pain.  Indeed, 
it  has  been  abundantly  proved  that  pin-hole 
03  plays  no  part  in  the  production  of  dys- 
menorrhoea. The  same  may  be  said  of  con- 
traction of  the  inner  orifice.  This  part  is 
rarely  or  never  met  with  so  small  as  to  pre- 
vent the  passage  of  the  sound,  and  just  as 
rarely  presents  obstruction  to  the  escape  of 
the  fluid.  Wherever  the  sound  can  be  passed 
:t  may  be  safely  inferred  that  there  can  be  no 
obstructive  dysmenorrhoea.  That  flexions  of 
the  uterus  can  mterfere  with  the  calibre  of 
the  canal  and  obstruct  the  menstrual  flow  is 
a  simple  theory,  and  all  observations  in  the 
dead  body  go  to  show  that  it  is  fallacious, 
for  the  few  flexed  uteri  which  are  found  in 
our  museums  present  patent  canals.  The 
II. 


only  instances  _  in  which  the  canal  is  con- 
stricted by  flexion  are  those  in  which  senile 
atrophy  has  taken  place— that  is,  when  the 
walls  of  the  organ  have  become  thinned  by 
age  ;  but  by  this  time  the  menopause  has 
been  passed,  and  dysmenorrhoea  become  im- 
possible. So  called  retroflexion  of  the  uterus 
may,  however,  give  rise  to  dysmenorrhoea 
when  the  body  of  the  organ  sinks  into  the 
pouch  of  Douglas,  and  it,  together  with  the 
broad  ligaments,  becomes  constricted  by  the 
sacro-uterine  ligaments.  Just  as  hernia  of 
the  uterus  may  give  rise  to  congestion  and 
dysmenorrhoea,  so  such  a  condition  would 
prevent  the  return  of  the  blood  along  the 
uterine  veins,  and  lead  to  swelling  and  con- 
gestion of  the  body  of  the  uterus,  and  painful 
menstruation. 

2.  Congestive  or  inflammatory  dysmenor- 
rhoea.— This  name  has  been  given  to  those 
cases  of  painful  menstruation  in  which 
the  uterus  is  enlarged  and  heavier  than 
natural.  It  is  met  with  in  the  married  and 
in  the  single,  but  it  is  probable  that  it  never 
occurs  as  a  primary  affection.  Congestion 
and  inflammation  are  frequent  accompani- 
ments of  dysmenorrhoea  when  they  are  not 
the  cause  of  it.  They  are  generally  the 
result  of  labour  or  abortion,  or  of  dysmenor- 
rhoea itself,  of  infection  or  mischievous  med- 
dling, more  especially  the  use  of  instruments, 
such  as  the  uterine  sound.  The  symptoms 
are  a  continuous  dull  aching  pain,  chiefly  in 
the  sacrum  and  thighs,  and  a  sense  of  weiglit 
and  fulness  in  the  pelvis.  This  form  does 
not  deserve  the  name  of  dysmenorrhoea,  for 
the  pain  is  at  its  worst  at  other  times  than 
during  menstruation,  and  is  frequently  re- 
lieved by  the  appearance  of  the  menstrual 
flow. 

3.  Ovarian  dysmenorrhoea. — Tliis  does  not 
deserve  the  name  of  dysmenorrhoea,  for  it  is 
not  due  to  menstruation— that  is,  to  the  dis- 
charge of  the  sanguineous  fluid  from  the 
uterus,  but  to  the  growth  and  rupture  of  the 
Graafian  follicles.  The  Graafian  folhcles 
develop  gradually,  and  take  a  long  time  to 
arrive  at  maturity.  It  is  not  a  sudden  pro- 
cess. Towards  the  end  of  their  gi-owth,  when 
they  are  about  to  rupture,  the  ovarian  pain 
is  experienced.  They  usually  burst  some  time 
before  the  appearance  of  the  menstrual  flow, 
but  the  rupture  may  happen  during  the  flow 
or  after  its  cessation.  Pain  usually  comes 
on  before  the  flow— a  few  days  or  a  week — 
and  may  cease  with  the  appearance  of  the 
menses,  or  several  days  before  that  event ;  the 
suffering  may,  however,  come  on  at  any  time 
during  the  flow  or  immediately  after  it  has 
ceased,  or  at  any  time  during  the  interval. 
It  is  situated  usually  in  the  left  ovarian 
region,  for  the  left  ovary  is  more  frequently 
affected  than  the  right,  the  pain  extending' 
down  to  the  thighs  and  to  the  sacro-iliac 
joint  of  the  same  side.  Not  infrequently  the 
corresponding  kidney  is  tender.    Pain  may 
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occur  in  the  right  or  left  side  at  alternate 
periods— or  a  period  may  pass  without  pain. 
Vomiting  and  hysterical  manifestations  are 
often  present.  There  is  superficial  and  deep 
tenderness  over  the  painful  part.  Patients 
often  say  that  they  have  a  swelling  in  the 
side,  and,  on  examination,  a  diffused  fulness 
is  found  in  the  ovarian  region,  which  is  tym- 
panitic, and  evidently  ine  to  local  distension 
of  intestine  with  gas.  Examination  per  vagi- 
nam  and  per  rectum  will  often  detect  a  small 
body  or  swelling,  tender  and  movable  at  first 
— later  on  fixed — on  the  affected  side  and  a 
little  behind  the  uterus.  Pressm'e  on  the 
swelling  calls  forth  severe  pain  and  a  feeling 
o?  sickness.  At  a  later  period  the  uterus 
becomes  less  movable  and  drawn  to  the 
affected  side.  This  is,  doubtless,  due  to  con- 
traction of  inflammatory  products,  and  not  to 
distension  of  the  broad  ligaments,  for  it  occurs 
in  long-standing  cases  only.  Micturition  is 
frequent  and  painful.  The  pathological  lesion 
is  inflammation  of  the  uterine  appendages — 
the  tubes,  the  ovaries,  and  the  peritoneum, 
the  Graafian  folhcles,  the  stroma,  or  the  sur- 
face of  the  ovaries,  one  or  all  may  be  affected. 
This  condition  is  again  rarely  primary.  In 
women  who  have  had  children  it  is  often  due 
to  partm-ition  and  abortion.  In  the  vm- 
married,  it  is  often  the  result  of  long-standing 
dysmenorrhoea — sometimes  of  acute  specific 
disease,  or  of  inflammatory  mischief  set  up 
by  causes  mentioned  in  the  preceding  para- 
graph, or  exposure  to  cold  duriug  menstrua- 
tion. 

4.  Membranous  dysmenorrhoea. — In  this 
form  a  membranous  sac,  having  the  shape 
of  the  body  of  the  uterus,  is  expelled  with 
the  menses.  The  sac  has  three  orifices 
corresponding  to  the  orifices  of  the  Fallopian 
tubes  and  the  inner  orifice  of  the  uterus. .  It 
has  an  internal  smooth,  punctated,  and  an 
external  flocculent  surface.  Occasionally 
during  expulsion  the  sac  is  turned  inside 
out.  It  may  be  passed  with  every  or  every 
other  menstruation,  or  only  occasionally. 
Instead  of  being  passed  in  the  form  of  a 
complete  sac,  the  membrane  may  be  broken 
up  and  expelled  as  shreds  of  various  sizes. 
Microscopic  examination  shows  that  the 
membrane  possesses  a  structiure  identical 
with  the  lining  of  the  body  of  the  uterus.  It 
contains  glands  and  blood-vessels,  and  is,  in 
fact,  the  decidua  menstrualis.  It  has  been 
said  that  this  membrane  is  always  the  result 
of  conception,  but  ample  evidence  has  been 
published  in  refutation  of  this  statement. 
Other  bodies  may  be  expelled  from  the  ute- 
rus during  menstruation,  such  as  clots  of 
blood,  fibrin,  masses  of  mucus  fornauag 
casts  of  the  uterine  canal,  casts  of  the  vagina, 
and  products  of  conception.  Several  cases 
of  monthly  abortion  have  been  recorded. 
These  substances  can  be  distinguished  from 
the  decidua  menstrualis  by  microscopic  ex- 
amination only,  and  easily,  except  the  pro- 


ducts of  conception.  These  present  the 
structure  of  the  decidua ;  but  they  also  pre- 
sent some  additional  appearances  which,  if 
found,  are  characteristic,  such  as  the  sac — 
partial  or  complete — formed  by  the  decidua 
reflexa  and  the  large  cells  which  are  met 
with  in  the  decidua  vera  and  chorionic  villi. 
When  cases  of  this  disorder  come  under 
notice  the  uterus  is,  as  a  rule,  enlarged. 
This,  however,  is  not  always  the  case.  The 
enlargement  is  probably  a  condition  secon- 
dary to  the  dj'smenorrhcea  or  to  previous  ges- 
tation. There  is  commonly  tenderness  of  the 
pelvic  tissues  around  the  uterus,  probably 
of  the  peritoneum.  Ovaritis  is  fi-equently 
present.  These  conditions  are  probably 
secondary.  Affections  of  other  mucous 
membranes  may  be  present,  such  as  bron- 
chial catarrh.  Membranes  may  be  passed 
from  the  uterus  without  pain ;  or  pain  may 
be  present,  but  varying  in  degree  from 
slight  discomforjb  to  intense  suffering.  The 
severest  pains,  however,  are  not  due  to 
obstruction  caused  by  the  passage  of  the 
membranes  blocking  the  os  uteri  and  causing 
retention  of  the  fluid,  but  to  spasm  of  the 
uterus.  The  passage  of  the  membrane  takes 
place  often  on  the  third  day  of  menstruation, 
but  it  may  occur  later.  Frequently  shreds 
are  passed  from  the  first  or  second  day  to 
the  end  of  the  flow.  With  the  expulsion  of 
the  membrane  there  is  usually  a  gush  of 
blood,  after  which  the  flow  proceeds  nor- 
mally. The  catamenial  discharge  may  be 
normal  in  amount,  considerably  increased, 
or  even  scanty. 

The  pathology  of  this  affection  is  some- 
what obscm-e.  Several  views  have  been 
held  with  regard  to  it,  some  of  which  de- 
serve no  notice.  Inflammation,  however,  is 
so  frequent  an  accompaniment,  that  the  view 
that  inflammation  is  its  cause  is  one  which 
deserves  attention.  Against  this  view  is  the 
fact  that  about  two-thirds  or  three-fourths  of 
the  cases  are  cases  of  primary  dysmenorrhoea, 
in  which  inflammation  coiold  not  have  been 
present ;  and  it  is  consequently  inferred  that 
the  inflammation,  which  is  so  often  present, 
is  really  a  secondary  development,  being  the 
result  of  the  dysmenorrhoea ;  moreover,  on 
no  other  surface  of  the  body  is  inflamma- 
tion knovra  to  give  rise  to  a  periodical  exu- 
dation of  this  kind,  or  to  change  the  character 
of  the  mucous  surJface  in  such  a  manner  as 
to  cause  it  to  be  shed  in  the  way  the  nm- 
cous  membrane  of  the  uterus  is  shed  in  this 
disease.  More  recently  it  has  been  stated 
that  the  disease  is  the  result  of  amyloid 
degeneration  of  the  lining  of  the  uterus. 
If  suchi  degeneration  be  present  in  some 
cases,  it  is  certainly  not  in  all.  The  cause 
is  probably  to  be  sought  in  malnutrition 
of  the  uterus,  which  in  some  cases  has 
existed  ab  initio,  while  in  others  it  has  suc- 
ceeded to  some  disease,  such  as  inflammation 
or  imperfect  involution  of  the  uterus  after 


MENSES,  DISOEDEES  OF 


67 


pregnancy.  It  has  been  met  with  also  in 
gouty  and  rheiunatic  subjects,  but  it  is  not 
known  if  it  holds  any  relation  to  these 
diseases.  The  pathology  of  the  affection 
appears  to  be  a  failure  of  the  molecular  dis- 
integration of  the  decidua  menstrualis  which 
takes  place  during  normal  menstruation,  and 
this  must  be  due  to  the  presence  in  the 
decidua  of  some  tissue  which  resists  disin- 
tegration more  than  the  healthy  tissues  of 
that  membrane.  The  only  tissue  which  has 
been  found  in  the  uterine  wall  which  would 
offer  such  resistance  to  disintegration  is 
fibrous  tissue.  It  is  known  that  this  varies 
somewhat  ia  quantity  in  the  wall  of  the 
uterus,  according  as  it  is  diseased  or  healthy. 
In  cases  of  inflammation  of  the  uterus  in 
which  imperfect  resolution  has  taken  place, 
excess  of  fibrous  tissue  is  foimd  in  the  wall. 
In  cases  of  sub -involution  a  similar  excess  is 
foimd,  and  it  would  be  expected  that  in  cases 
of  imperfect  development  at  puberty  a  simi- 
lar excess  woiild  be  foimd.  It  is  known  that 
the  organs  in  which  membranous  dysmenor- 
rhcea  is  met  with  are  imperfectly  developed 
uteri,  uteri  that  have  been  inflamed,  and 
uteri  that  have  been  pregnant  and  in  which 
parturition  or  abortion  has  been  followed  by 
an  imperfect  return  of  the  organ  to  its  natu- 
ral state  ;  and  it  is  maintained  that  the 
presence  of  an  excess  of  fibrous  tissue  in 
the  wall  of  such  uteri  is  the  cause  of  the 
shedding  of  the  decidua  as  a  membrane. 
This  is  the  most  probable  explanation  of 
the  occurrence  of  membranous  dysmenor- 
rhcea. 

5.  Spasmodic  or  nev/ralgic  dysmenor- 
rhoea. — This  form  of  dysmenorrhcea  includes 
the  very  great  majority  of  severe  cases.  For 
a  time  spasm  and  neuralgia  were  regarded  as 
an  asylum  for  ignorance,  and  other  condi- 
tions which  formed  the  basis  of  the  mechani- 
cal theory  of  .''terine  pathology  were  put 
forward  in  their  place.  Further  research, 
however,  has  shown  that  spasm  and  neuralgia 
are  by  no  means  conditions  of  no  import- 
ance in  dysmenorrhcea,  that  the  founda- 
tions of  the  mechanical  system  were  laid  in 
error,  and  that  dysmenorrhcea  is  but  another 
name  for  uterine  colic.  It  is  weU  known 
that  with  dysmenorrhcea,  flexions  of  the 
uterus,  a  narrow  external  orifice,  or  a  narrow 
internal  orifice  may  be  present,  and  it  is 
equally  well  established  that  these  conditions 
may  be  removed  and  yet  the  dysmenorrhcea 
remain.  The  inner  and  outer  orifices  may 
be  incised,  and  the  flexion  straightened,  with- 
out relief.  The  observations  of  Vedeler  and 
Herman  prove  that  the  percentage  of  virgins 
Vho  suff'er  firom  dysmenorrhcea  is  almost  the 
same  whether  the  uterus  be  straight  or  in  a 
state  of  flexion.  In  fact,  dysmenorrhcea  is 
just  as  frequent  in  the  absence  of  flexion  of 
the  uterus  as  when  flexion  is  present ;  and 
every  practitioner  who  has  seen  a  consider- 
able number  of  cases  of  dysmenorrhcea  has 


ample  proof  that  a  narrow  external  or  internal 
OS  is  not  a  common  cause  of  it. 

Dysmenorrhcea  may  be  divided  into  two 
categories — the  primary  and  the  acquired. 
Primary  dysmenorrhcea  is  present  from  the 
commencement  of  menstruation,  or  soon 
afterwards.    Acquired  dysmenorrhcea  comes 
on  at  a  later  period  of  life,  after  menstrua- 
tion has  been  thoroughly  established,  often 
after  pregnancy,  labour,  abortion,  and  in 
consequence  of  chills,  inflammatory  attacks 
of  the  pelvic  organs,  acute  diseases,  anaemia, 
and  exhaustion.    The  primary  variety  forms 
the  majority  of  cases,  and  in  these  no  recogni- 
sable disease  of  the  uterus  is  present.    It  is 
generally  believed  that  the  uterus  imdergoes 
regular   contractions  during  menstruation. 
These  cannot  be  observed  in  the  healthy 
organ,  but  they  have  been  witnessed  in  cases 
in  which  the  uterus  was  enlarged  by  fibroid 
tumours.    In  health  these  contractions  are 
painless.    When  they  become  irregular  they 
are  painful,  and  give  rise  to  dysmenorrhdeaj 
The  pain  is  situated  in  the  pelvis,  and  is  re- 
ferred to  the  uterus.    It  is  of  varying  inten- 
sity ;  it  may  be  slight ;  or  it  may  be  extremely 
severe — agonising.  It  radiates  to  the  groins, 
sacrum,  and  thighs.  It  is  often  said  to  be  all 
round  the  pelvis  or  lower  part  of  the  trunk, 
and  is  often  compared  to  the  pain  of  labour, 
or  that  of  abortion.    The  pain  may  come  on 
a  little  before,  with,  or  a  Httle  after  the 
appearance  of  the  discharge.    Usually  it 
occurs  during  the  first  twelve  or  twenty-four 
hours,  and  lasts  from  four  or  five  hours  to 
twenty-four,  or  even  to  the  end  of  the  flow. 
It  is  paroxysmal.    There  is  often  tenderness 
of  the  skin  of  the  hypogastriimi  and  groins, 
vomiting,  hiccough,  headache,  hysteria ;  and 
even  dehrium  may  be  present.    The  men- 
strual flow  may  be  scanty  or  profuse.  In 
the  former  case  it  is  often  followed  by  an 
abundant  yellow  discharge  lasting  for  a  few 
days.   There  may  be  leucorrhcea  throughout 
the  inter-menstrual  interval.    Micturition  is 
sometimes  frequent  and  painful.  Patients 
who  suffer  in  this  way  may  enjoy  good  health 
during  the  inter-menstrual  interval,  but  often 
they  suffer  from  neuralgic  pains  at  other 
times  than  at  the  periods,  and  they  fre- 
quently suffer  from  severe  headaches  at  the 
time  of  their  period. 

Treatment. — Dysmenorrhcea  is  generally 
obstinate  under  treatment,  and  its  course  is 
very  protracted.  In  many  cases  much  may 
be  done  by  attention  to  the  general  health, 
to  the  state  of  the  stomach,  liver,  and  bowels. 
During  an  attack,  if  severe,  rest  in  bed 
should  be  enjoined  and  hot  baths.  As  drugs, 
solution  of  acetate  of  ammonium,  castor, 
phenazone,  and  pheuacetin  are  useful ;  some- 
times opium  and  morphine  are  called  for,  for 
the  relief  of  the  pain.  Alcohol  in  small  doses 
is  useless,  and  in  large  quantities  intoxicates. 
During  the  interval  saline  aperients,  iron, 
arsenic,  bismuth,  iodide  of  potassium,  and 
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ergot  are  of  service ;  guaiacum  resin  alone  or 
in  combination  with  sulphur  is  sometimes  of 
use.  If  there  be  a  gouty  or  rheumatic  tend- 
ency, this  should  be  treated.  As  a  rule,  in 
these  cases  there  is  nothing  to  be  gained  by 
local  treatment  of  so-called  misplacement 
and  conical  cer^'ix.  Occasionally,  however, 
in  cases  of  severe  retroversion  or  retro- 
flexion, where  the  fimdus  of  the  uterus  is 
grasped  in  Douglas's  pouch,  a  pessary  may 
be  of  use.  Incision  of  the  external  orifice, 
in  so  far  as  the  writer  knows,  is  of  no  use. 
Rehef  sometimes  follows  incision  of  the  in- 
ternal orifice.  Whether  this  relief  is  due  to 
the  enlargement  of  the  canal  caused  by  the 
incision,  or  to  the  stretching  of  the  neck  of 
the  womb,  which  is  generally  carried  out 
along  with  it,  either  by  the  introduction  of  a 
plug  of  lint  or  of  a  stem  pessary,  is  still  a 
debated  question.  The  idea  of  incising  the 
neck  of  the  womb,  whether  at  the  external 
or  internal  orifice,  is  based  upon  an  error  in 
pathology,  namely,  that  the  pain  is  due  to 
mechanical  obstruction  to  the  flow  of  the 
menstrual  discharge  from  the  uterus ;  and,  as 
it  is  a  dangerous,  and  may  be  even  a  fatal 
proceeding,  it  should  not  be  undertaken. 
Dilatation  of  the  cervix,  however,  is  the  most 
efficient  means  we  have  for  the  relief  of 
severe  dysmenorrhoea  when  drugs  and  other 
treatment  fail.  The  object  of  this  procedure 
is  not  to  enlarge  the  canal  for  the  passage  of 
the  menstrual  fluid,  but  to  stretch  the  neck 
of  the  womb  in  order  to  destroy  the  tendency 
to  spasm.  Indeed,  it  is  done  on  precisely 
the  same  principle  as  dilatation  of  the  vaginal 
orifice  is  done  for  vaginismus,  and  of  the 
sphincter  ani  in  cases  of  spasm  of  that 
muscle.  The  dilatation  may  be  effected  by 
the  use  of  tents  made  of  laminaria  digitata  or 
tupelo  wood,  or  sponge  ;  the  former  are  pre- 
ferable to  the  latter.  They  should  be  allowed 
to  remain  in  the  cervix"  for  from  six  to  ten 
hours,  untU  the  canal  has  been  well  dilated. 
Or,  preferably,  the  dilatation  may  be  carried 
out  by  means  of  bougies  ;  metallic  bougies 
are  the  best,  graduated  according  to  English 
measurement.  The  dilatation  may  be  carried 
out  at  one  sitting,  when  the  patient  is  put 
under  chloroform,  and  a  series  of  bougies 
from  No.  6  or  8  to  No.  16  to  18  passed ;  or 
at  several  sittings,  when  one  or  two  bougies 
should  be  passed  every  second  or  third  day, 
until  the  requh-ed  size  has  been  reached. 
Hegar's  bougies  are  often  used  for  this  pur- 
pose, but  the  English  metallic  bougies  are  in 
every  respect  preferable.  Dilators  have  been 
used  for  this  purpose  also,  such  as  Priestley's 
or  EUinger's.  Some  of  these  have  three 
blades  and  some  have  two.  Some  are  opened 
by  a  screw  and  some  by  hand  pressure. 
There  are  many  instances  in  which  these  ih- 
struments  have  lacerated  the  cervix  severely, 
and,  their  use  being  accompanied  by  gi-eater 
risk  than  that  of  bougies,  they  should  be 
avoided. 


III.  Menorrhagia  and  Metrorrhagia. 
Synon.  :  Vulg.  Flooding  ;  Fr.  Menorrhagie  ; 
Metrorrhagie ;  Ger.  Mutterbhitfluaa. 

Menorrhagia  is  used  to  denote  profuse 
menstruation  ;  metrorrhagia,  haemorrhage 
from  the  uterus  at  any  other  time  than  the 
catamenial  epoch.  The  two  symptoms  are 
frequently  met  with.  Menorrhagia  often 
exists  alone.  When  metrorrhagia  is  present 
during  menstrual  Hfe,  the  catamenia  are,  as 
a  rule,  also  profuse.  These  haemorrhages 
may  be  called  forth  by  many  lesions.  In- 
deed, they  may  accompany  the  majority  of 
the  pathological  conditions  to  which  the 
pelvic  organs  are  liable.  They  may  also 
arise  from  general  states — as  scurvy,  the 
hsemorrhagic  diathesis.  Bright' s  disease, 
phthisis,  cirrhosis  of  the  Uver,  and  the  acute 
specific  diseases.  The  most  common  cases 
are,  however,  associated  with  distinct  altera- 
tions of  structure  in  the  pelvic  organs,  as 
sub-involution  of  the  uterus,  polypus,  fibroid 
tumour,  cancer,  displacements,  retained  por- 
tions of  placenta,  moles  (fleshy  or  vesicular), 
fungous  degeneration  of  the  mucous  mem- 
brane of  the  uterus,  mucous  polypi,  ulcera- 
tions of  the  cervix,  hsematocele,  inversion  of 
the  uterus,  and  congestion  of  this  organ  due 
to  obstruction  to  the  circulation  through  the 
heart  and  lungs  or  Uver. 

Profuse  haemorrhages  of  an  irregular  cha- 
racter occur  also  in  young  girls  before  the 
advent  of  regular  menstruation.  This  form 
of  uterine  haemorrhage  is  not  common,  but 
it  is  sometimes  of  very  serious  import,  and 
occasionaUy  has  proved  fatal.  More  frequent 
is  the  occurrence  of  irregular  bleeding  from 
the  uterus  at  the  menopause.  The  causes 
of  these  climacteric  haemorrhages  are  really 
not  known.  They  have  been  said  to  be 
due  to  congestion,  but  on  insufficient  evi- 
dence. 

Treatment. — The  treatment  of  haemor- 
rhage from  the  uterus  resolves  itself  into  the 
immediate  treatment  of  the  attack,  and  the 
treatment  of  the  condition  leading  to  it.  The 
treatment  of  the  attack,  or  the  means  of 
arresting  the  bleeding,  consists  in  great  part 
in  securing  absolute  rest.  The  patient  should 
remain  in  bed  in  the  recumbent  position,  and 
avoid  aU  exertion — mental  and  physical.  At 
the  same  time,  internal  remedies  which  tend 
to  check  haemorrhage  should  be  given.  Of 
these,  those  most  commonly  used  are  ergot, 
gallic  acid,  the  mineral  acids,  and  acetate 
of  lead.  Mineral  acids,  m  combination  with 
sulphate  of  magnesium  or  sodium,  often  act 
well.  Should  acetate  of  lead  be  administered, 
the  patient  should  be  carefiilly  watched,  as 
some  persons  are  very  sensitive  to  the  action 
of  the  drug,  and  manifest  symptoms  of  acute 
lead-poisoning  after  the  administration  of  a 
small  quantity.  Should  these  means  fail,  re- 
course should  be  had  to  plugging  the  vagina 
or  uterus.  The  vagina  is  plugged  in  the 
following  manner  :  The  patient  is  placed  on 
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her  left  side,  a  speculum  is  introduced,  and  the 
canal  is  firmly  packed  with  pledgets  of  iodo- 
form or  sal  alembroth  wool  or  gauze,  tied  on 
a  string  for  convenience  of  removal.  This  will 
arrest  the  hcemorrhage  for  a  time,  but  it  can 
onlv  prove  a  temporary  expedient.  The  plug 
is  liable  to  become  offensive,  from  decompo- 
sition of  blood  and  of  the  secretions  in  the 
vagina,  and  should  consequently  be  changed 
in  "forty-eight  to  sixty  hours,  or  sooner.  A 
more  efficient  means  of  arresting  haemorrhage 
is  plugging  the  uterus  itself.  This  is  done 
by  means  of  tents  of  sponge  or  laminaria, 
and  with  a  twofold  object.  The  first  object 
is  the  immediate  arrest  of  the  bleeding ;  but 
the  chief  object  usually  is  to  dilate  the  canal 
of  the  uterus,  so  as  to  permit  its  exploration 
by  the  finger,  and  the  discovery  of  the  cause 
of  the  bleeding.  This  means  will  not  only 
check  the  bleeding  temporarily,  but  will  in 
many  cases  effect  a  permanent  cure.  Tents 
should  be  rendered  aseptic  by  immersion  for 
some  days  in  a  spirituous  solution  of  corro- 
sive sublimate  (1  in  1,000).  To  facUitate  the 
introduction  of  a  tent,  a  Sims's  speculum 
should  be  tised,  and  the  cervix  of  the  uterus 
should  be  fixed  by  a  sharp  hook.  In  many 
cases,  however,  tents  will  not  be  necessary. 
The  haemorrhage  wiU  be  controlled  by  the 
other  means  enumerated,  or  the  cause  of  the 
haemorrhage  will  be  made  out  without  the 
use  of  tents.  In  all  cases,  however,  in  which 
the  haemorrhage  is  imcontrollable,  or  so  pro- 
fuse as  to  threaten  life,  or  in  which  the  cause 
of  the  bleeding  is  obscure,  tents  should  be 
had  recourse  to,  both  to  check  the  flow  and 
complete  the  diagnosis.  When  the  cause 
has  been  discovered,  it  should,  if  possible,  be 
removed. 

But  even  after  the  uterine  canal  has  been 
dilated,  no  definite  cause  may  be  found  for 
the  bleeding.  In  these  cases,  styptics,  or 
even  caustics,  may  be  applied  to  the  inner 
surface  of  the  organ.  Those  chiefly  used  are 
a  solution  of  iodine,  a  solution  of  perchloride 
of  iron,  chromic  acid,  and  carbolic  acid.  These 
are  best  applied  through  a  uterine  speculum 
of  platinum  or  vulcanite,  on  a  probe  of  simi- 
lar material.  While  using  these  means,  it 
should  be  borne  in  mind  that  internal 
uterine  medication  is  not  free  from  grave 
danger. 

The  rest  of  the  treatment  of  menorrhagia 
consists  in  attention  to  the  general  state. 

John  Williams. 

MENSURATION  {mensura,  a  mea- 
sure).— A  synonym  for  measurement.  See 
Physical  Examination. 

MENTAGRA  {mentmn,  the  chin ;  and 
Sypa,  an  attack  :  formed  after  podagra). — A 
name  for  affections  of  the  chin.  Its  applica- 
tion is  more  general  than  that  of  sycosis. 
See  Sycosis. 

MENTAL   DISORDERS.  — 6'ee  In- 

SANITY. 


MENTONE,  France,  on  the  extreme 
East  of  the  French  Riviera. — A  mode- 
rately warm,  bracing,  sheltered,  and  dry 
winter  climate.  Mean  temperature  in  winter 
52°  F. ;  rainfall  24  inches.  See  Climate, 
Treatment  of  Disease  by. 

MERCURY,  Diseases  arising  from. 

Synon.  :  Fr.  Hydrargyrie ;  Intoxication 
Mercv/rielle ;  Ger.  Quecksilbervergifttong. 

Though  considerable  discrepancies  of 
opinion  have  existed  as  to  the  poisonous 
or  innocent  properties  of  the  metal  mercury 
itself  when  swallowed,  there  can  be  no  doubt 
as  to  the  poisonous  character  of  its  soluble 
and  volatile  compounds,  nor  even  as  to  the 
insidious  nature  of  the  vapom's  of  metallic 
mercury.  MetaUic  mercury  has  occasionally 
been  administered  in  enormous  quantities 
without  producing  any  decided  physiological 
effects  ;  whilst,  in  other  instances,  saHvation 
and  other  specific  effects  have  resulted.  These 
differences  are  doubtless  due  to  the  fact  that, 
in  those  cases  where  effects  have  resulted 
from  the  administration,  oxidation  and  solu- 
tion of  a  portion  of  the  metal  had  taken 
place. 

Mercurial  poisoning  may  be  either  (A) 
acute,  or  (B)  chronic ;  the  former  resulting 
from  the  administration  of  one  or  several 
large  doses  at  short  intervals,  the  latter  form 
of  mercurialism  arising  from  the  repeated 
exhibition  of  small  doses  of  the  less  active 
preparations  of  the  metal.  There  is  also  a 
peculiar  form  of  mercuriahsm  which  is  the 
effect  of  the  inhalation  of  the  vapours  either 
of  the  metal  or  of  its  volatile  compounds,  and 
is  characterised  by  paralysis. 

A.  Acute  mercurial  poisoning. — De- 
scription.— The  effects  produced  by  a  con- 
siderable dose,  say  60  grains,  of  one  of  the 
more  soluble  compounds  of  mercury,  such  as 
corrosive  sublimate  or  the  nitrate,  are  those 
of  a  corrosive  and  irritant  poison.  The  effects 
are  immediate.  In  the  act  of  swallowing,  an 
intense  burning  sensation  is  experienced  in 
the  mouth  and  throat,  followed  by  excrucia- 
ting pain  in  the  stomach,  and  extending  over 
the  abdomen.  The  local  effects  of  the  poison 
are  firequently  visible,  as  a  whitening  of  the 
tongue  and  fauces.  There  is  vomitmg,  tenes- 
mus, and  purging,  often  of  a  bloody  character. 
CoUc,  and  great  tenderness  and  swelling  of 
the  abdomen,  are  also  symptomatic.  Not 
infrequently  there  is  suppression  of  the 
urine.  The  gustatory  sensation  is  perverted; 
there  is  dryness  of  the  mouth ;  and  a  brassy 
or  metalUo  taste  is  generally  experienced 
after  the  first  local  corrosive  action  of  the 
poison  has  somewhat  abated.  The  counten- 
ance is  anxious  ;  the  skin  is  pale,  cold,  and 
dammy ;  and  the  pulse  is  small,  weak,  and 
rapid.  Salivation  may  supervene,  accom- 
panied by  fcetor  of  the  breath.  Should  re- 
covery not  take  place,  death  may  occur 
within  a  few  hours,  or  may  be  delayed  for 
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one  or  more  days ;  or  the  patient  may  more 
rarely  succimib  to  some  of  the  ordinary 
sequelae  of  corrosive  poisoning.  When  death 
supervenes  speedily  after  the  administration 
of  the  poison,  the  fatal  result  is  usually  due 
to  collapse. 

Most  of  the  effects  of  acute  mercurial 
poisonmg  may  result  from  the  appKcation  of 
a  concentrated  solution  of  corrosive  subhmate 
to  the  unbroken  skin. 

Anatomical  Characters. — The  post-mor- 
tem appearances  seen  after  acute  mercurial 
poisoning  are  inflammation  and  even  erosion 
of  the  mucous  membrane  of  the  stomach, 
and  extravasation  of  blood  beneath  this  mem- 
brane. Ulceration  is  rare.  The  intestinal 
tract  also  exhibits  signs  of  extensive  inflam- 
mation, and  this  has  been  noticed  especially 
in  the  large  intestine.  The  rectum  is  usually 
much  inflamed,  and  its  surface  covered  with 
shreds  of  bloody  mucus.  A  peculiar  slaty 
appearance  of  the  mucous  membrane  of  the 
stomach  and  intestines,  where  not  highly  in- 
flamed, has  been  thought  to  be  characteristic 
of  poisoning  by  corrosive  sublimate. 

Diagnosis.  —  Though  the  symptoms  of 
poisoning  by  corrosive  sublimate,  and  other 
corrosive  preparations  of  mercury,  greatly 
resemble  those  produced  by  arsenic,  the 
diagnosis  is  generally  not  difiicult.  The 
effects  following  almost  immediately  on  ad- 
ministration, the  metalUc  taste  in  the  mouth, 
and  the  greater  frequency  of  bloody  stools  in 
mercurial  poisoning,  serve  to  differentiate 
between  the  poisons.  Where  doubt  exists, 
an  analysis  of  the  secretions  may  be  made ; 
arsenic  is  most  readily  detected  in  the  urine, 
and  mercury  in  the  saliva.  The  existence  of 
salivation  and  foetor  of  the  breath — though 
not  always  present — may  also  be  valuable 
aids  in  completing  the  diagnosis. 

Treatment. — In  acute  poisoning  by  corro- 
sive sublimate,  the  best  antidote  is  albumen, 
or  the  albuminoids  in  any  soluble  form.  The 
white  of  one  or  more  eggs  should  be  beaten 
up  with  water,  and  swallowed  as  quickly  as 
possible.  Failing  an  egg,  flour  made  into  a 
thin  paste  may  be  administered.  Albumen 
combines  directly  with  corrosive  sublimate 
to  form  an  insoluble  compound.  On  accomit 
of  the  powerful  local  action  of  the  poison  on 
the  stomach,  the  use  of  the  stomach-pump  is 
not  advisable ;  but  if  the  vomiting  be  not 
free,  emetics  of  as  simple  character  as  possi- 
ble may  be  administered.  The  rest  of  the 
treatment  consists  in  alleviating  pain  by 
means  of  opiates,  and  the  general  treatment 
appUcable  for  irritant  poisons.  Thirst  must 
be  alleviated  by  demulcent  drinks.  For  this 
purpose  milk,  mixed  with  once  or  twice  its 
bulk  of  lime-water,  is  excellent ;  the  casein 
of  the  milk  and  the  lime  both  tending  to 
render  the  mercury  insoluble,  and  so  to  act 
as  antidotes. 

B.   Chronic   mercurial  poisoning. 
Synon.  :  Mercurialism. 


Description.— The  repeated  ingestion  of 
small  doses  of  the  more  soluble  and  active 
preparations  of  mercury,  such  as  the  perchlo- 
ride  and  the  bicyanide,  may  give  rise  to 
chronic  symptoms ;  but  these  more  frequently 
raeult  from  the  administration  of  one  or  more 
doses  of  the  more  msoluble  preparations  of 
the  metal,  such  as  calomel  or  the  oxides. 
When  chronic  symptoms  follow  the  adminis- 
tration of  one  dose  of  a  mercurial  prepara- 
tion, this  is  not  altogether  due  to  the  peculiar 
idiosyncrasy  of  the  patient,  but  is  attributable 
m  no  small  degree  to  the  slowness  with  which 
mercury  is  ehminated  from  the  system. 
There  appears  also  to  be  a  remarkable  diff'er- 
ence,  not  altogether  dependent  upon  their 
differing  solubilities,  between  mercuric  or 
per-salts,  and  mercv/rous  or  proto-salts,  in 
respect  to  their  toxic  properties.  Mercm-ic 
compounds  are  greatly  more  potent  than 
mercurous  salts.  By  far  the  most  common 
result  of  the  continued  administration  of 
rnercury  compounds  is  sahvation.  This  con- 
sists in  a  profuse  discharge  from  the  salivary 
glands;  swelling  and  tenderness  of  the  gums ; 
and  foetor  of  the  breath.  In  children,  and 
more  rarely  in  adults,  saUvation  may  pass 
into  sloughing  and  gangrene  of  the  cheeks ; 
and  a  fatal  result  may  ensue.  Other  symp- 
toms are  nausea,  coUcky  pains,  depression, 
and  those  nervous  symptoms  to  which  the 
term  '  mercurial  palsy  '  has  been  appUed ; 
but  this  last  group  of  symptoms,  which  is 
most  commonly  met  with  after  inhalation  of 
the  vapours  of  mercury,  must  be  described 
more  in  detail. 

Mercurial  Paralysis. — Workers  in  mer- 
cury, such  as  water-gilders,  looking-glass 
makers,  and  the  makers  of  barometers  and 
thermometers,  are  apt  to   suffer  from  a 
peculiar  form  of  shaking  palsy,  known  either 
as  '  the  trembles,'  mercurial  tremors  or  me- 
tallic tremors,  and  as  tremhlement  mitallique 
by  the  French.    This  disease  affects  those 
who  handle  the  oxides  of  the  metal,  but  more 
frequently  those  who  are  exposed  to  mercu- 
rial fumes.  Mercury  exhibits  a  small  vapour- 
tension,  and  consequently  is  vaporisable  at 
all  ordinary  temperatures,  but  the  tension  of 
its   vapour  below  60°  F.  is  very  small. 
The  metallic  tremors  may  come  on  suddenly 
or  gradually,  and  they  may  be  unaccom- 
panied with  salivation.  The  upper  limbs  are 
first  affected,  and  then  by  degrees  the  whole 
muscular  system.    The  patient  is  affected 
with  tremors  when  an  endeavour  is  made  to 
exercise  the  muscles,  so  that  he  is  unable  to 
guide,  for  instance,  a  glass  of  water  steadily 
to  the  lips  ;  he  cannot  put  his  feet  steadily  to 
the  ground ;  and  when  he  tries  to  walk  he 
breaks  into  a  dancing  trot.     The  muscles 
of  mastication  and  deglutition  are  aff'ected 
in  advanced  cases.     Delirium  and  mania 
have  occasionally  followed  the  continued  in- 
halation of  mercury  fumes. 

Diagnosis.  —  The  diagnosis  of  mercurial 
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tremors  is  usually  not  difficult.    It  must  be 
admitted,  however,  that  in  some  cases  the 
trem6rs  produced  by  mercury  are  m  no  way 
distinguishable  from  those  due  to  the  now 
weU-recognised  disease  known  as  dissemin- 
ated, multiple,  or  insular  sclerosis.  Ihe 
former  are  less  readily  confounded  with 
ordinary  shaking  palsy  (paralysis  agitans) 
aad  the  convulsive  movements  of  chorea. 
The  history  of  exposure  to  mercury  will 
seldom  be  absent.    In  paralysis  agitans  the 
tremors  occur  when  the  patient  is  at  rest ; 
and  the  peculiar  forward  gait,  as  if  the  pa- 
tient were  endeavouring  to  pass  frona  a  walk- 
in"  to  a  running  pace,  is  characteristic.  The 
metaUic  tremors  come  on  only  when  the 
muscles  are  exerted,  and  usually  they  entirely 
cease  when  the  patient  is  lymg  at  rest  or  is 
asleep.    The  same  may  be  said  of  the  tremors 
of  dissemuiated  sclerosis  ;  but  here  we  have 
the  peculiar  consensual  rotation  of  the  eyes 
known  as  nystagmus.    In  paralysis  agitans, 
when  told  to  raise  the  affected  hand,  or  to 
protrude  the  tongue,  the  patient  performs 
both  actions  steadily.   In  mercurial  tremors, 
and  in  disseminated  sclerosis,  the  case  is 
different— the  tongue  when  voluntarily  pro- 
truded is  tremulous,  and  the  patient  cannot 
raise  his  hand  when  requested  to  do  so,  without 
shaking.    In  both  mercurial  tremors  and  the 
tremors  of  insular  sclerosis,-  the  muscular 
agitation  ceases  for  the  most  part  during 
sleep.    In  one  form  of  metaUic  tremors  the 
movements  approach  in  character  the  con- 
vulsive movements  of  chorea. 

Treatment. — In  chronic  mercurial  poison- 
ing, it  is  obvious  that  the  patient  must  at 
once  be  removed  from  the  farther  influence 
of  the  metal.  Masks  worn  over  the  mouth 
are  not  of  much  use.  In  mercurial  tremors 
cessation  from  working  with  the  metal,  and 
mild  tonics  of  iron,  usually  suffice  for  the 
speedy  restoration  to  health ;  but  the  shaking 
occasionally  persists  throughout  life.  For 
salivation  and  the  more  formidable  gangrene 
of  the  mouth,  besides  cessation  of  the  ad- 
ministration of  the  metal,  and  the  exhibition 
of  tonics,  iodide  of  potassium  may  be  given. 
Astringent  gargles  and  active  local  treatment 
may  perhaps  be  necessary. 

Thomas  Stevenson. 

MESENTERIC  GLANDS,  Diseases 
of. — Of  the  lacteal  glands,  which  lie  in  the 
folds  of  the  peritoneum  connected  with  the 
intestines,  the  mesenteric — corresponding  to 
the  small  intestines — may  be  ranked  as  the 
most  important ;  and  what  is  described  with 
regard  to  these  will  apply  to  the  rest  of  the 
group.  They  are  all  reaUy  of  the  same  na- 
ture as  the  lymphatic  glands,  and  are  subject 
to  similar  diseases.  The  statements  made, 
therefore,  with  reference  to  these  structures, 
will  also  apply  in  the  main  to  the  lacteal 
glands  {see  Lymphatic  System,  Diseases  of) ; 
but  the  latter  are  likewise  liable  to  certain 
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special  lesions,  whilst  their  morbid  changes 
present  some  peculiarities  as  regards  their 
effects  and  symptoms.  Thus,  when  the 
lacteal  glands  are  diseased,  the  general  nu- 
trition tends  to  be  markedly  impaired,  owing 
to  the  interference  with  the  transmission  and 
due  elaboration  of  the  chyle,  and  if  they  are 
extensively  involved  the  entu-e  system  suffers 
gi'avely.  Owing  to  their  situation  and  ana- 
tomical relations,  these  glands,  in  certain 
forms  of  disease,  may  originate  secondary 
effects  of  considerable  importance.  For  in- 
stance, peritonitis  may  be  excited  by  their 
irritation  or  rupture ;  or  by  their  pressm-e  on 
vessels  or  other,  structures,  ascites  and  other 
conditions  more  or  less  serious  may  result. 
Enlarged  mesenteric  glands  may  in  certain 
cases  be  felt  through  the  abdominal  walls. 
With  these  preliminary  remarks,  the  parti- 
cular diseases  of  the  mesenteric  glands  will 
now  be  considered,  so  far  as  they  may  re- 
quire special  comment. 

1.  Acute  Congestion  and  Inflamma- 
tion.— The  lacteal  glands  are  very  liable  to 
become  more  or  less  congested  or  inflamed 
in  connexion  with  any  inflammatory  condi- 
tion affecting  the  intestinal  canal.  The  situa- 
tion and  number  of  glands  implicated  will 
correspond  mainly  with  the  portion  of  bowel 
involved.  They  become  enlarged,  but  the 
changes  are  seldom  such  as  to  give  rise  to 
any  evident  symptoms,  and  they  subside  as 
the  cause  of  the  irritation  ceases  to  operate. 
In  rare  instances  the  inflammatory  process 
may  go  on  to  suppuration,  and  then  there  is 
great  danger  of  serious  consequences ;  in  one 
case  which  came  under  the  writer's  notice, 
fatal  peritonitis  appeared  to  have  been  set  up 
by  the  irritation  of  a  suppurating  mesenteric 
gland. 

In  this  connexion  allusion  may  be  made 
to  the  special  implication  of  the  lacteal 
glands  in  typhoid  fever  and  dysentery.  The 
nature  of  the  changes  which  they  exhibit  is 
described  in  the  articles  on  these  diseases, 
and  the  glands  affected  correspond  to  the 
portions  of  intestine  involved.  They  do  not 
always  return  subsequently  to  their  normal 
condition,  but  may  remain  permanent! 3'  ati'o- 
phied  or  otherwise  changed.  In  exceptional 
instances  the  glands  in  typhoid  fever  have 
suppurated  or  sloughed  in  their  interior ; 
and  they  have  even  ruptured  into  the  peri- 
toneum, thus  causing  fatal  peritonitis.  See 
Dysentery  ;  and  Typhoid  Fever. 

2.  Scrofulous  or  Tubercular  Disease 
Tabes  mesenterica.  —  The  natm-e  of 
this  affection  has  been  already  discussed  in 
relation  to  the  absorbent  glands  generally 
{see  Lymphatic  System,  Diseases  of),  and  it 
win  suffice  to  indicate  here  the  special  points 
which  require  to  be  noticed  in  connexion 
with  the  lacteal  glands.  Scrofulous  or  tuber- 
culous disease  of  the  mesenteric  glands  con- 
stitutes a  most  important  disease  in  children 
and  young  persons,  and  its  occurrence  has 
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been  attributed  specially  to  the  consumption 
ot  milk  obtamed  from  cows  suffering  from 
tubercle.  It  may  exist  independently,  but 
IS  usually  associated  with  tubercular  ulcera- 
tion of  the  mtestines,  to  which  it  is  then 
probably  secondary,  or  with  tubercular  peri- 
tonitis. It  is  not  improbable  that  the  me- 
senteric disease  may  be  primarily  set  up  as 
the  result  of  mere  long-continued  intestinal 
catarrh.  The  patient  may  be  evidently 
scrofulous  or  tuberculous,  but  this  is  by  no 
means  constant,  and  there  may  be  no  signs 
whatever  of  any  such  diathesis.  The  dis- 
ease may  also  be  accompanied  with  pul- 
monary phthisis,  although  this  is  compara- 
tively rare  in  children,  and  the  lung-affection 
is  almost  always  secondary  in  these  subjects. 
In  adults,  on  the  other  hand,  tubercular 
disease  of  the  lacteal  glands,  when  it  does 
occur,  is  in  the  large  majority  of  cases  a 
complication  of  pulmonary  phthisis,  intestinal 
Tilceration  being  present  at  the  same  time. 

The  changes  in  the  glands  are  similar  to 
those  characteristic  of  the  scrofulous  process 
in  the  lymphatic  glands,  namely,  a  hyper- 
plasia of  the   cellular  structures,   of  low 
vitaUty,  followed  by  caseation,  and  ulti- 
mately by  calcification,  should  the  case  last 
sufficiently  long;  and  it  is  usual  in  fatal 
instances  to  find  these  conditions  more  or 
less  combined  in  different  glands.  Tubercle- 
bacilli  have  been   detected.  Occasionally 
some  of  the  glands  suppurate.    Should  re- 
covery take  place,  all  the  involved  glands 
may  be  converted  into  inert,  chalky  masses, 
in  which  condition  they  remain  for  an  indefi- 
■  nite  time.    A  case  came  under  the  writer's 
notice  some  years  ago,  in  which,  the  patient 
having  died  from  an  independent  acute  ill- 
ness, the  mesenteric  glands  were  found  to 
be  universally  calcified,  this  being  associated 
with  scarring  of  the  external  glands,  and 
other  signs  of  past  scrofulous  disease,  from 
which  the  patient  had  quite  recovered  ;  the 
condition  of  the  glands  was  unattended  with 
any  symptoms  whatever.     The  individual 
glands  in  mesenteric  disease  may  attain  a 
considerable  size,  and  when  they  are  agglo- 
merated into  a  mass  a  distinct  tumour  is 
formed. 

Symptoms. — It  is  frequently  impossible  to 
recognise  definitely  the  symptoms,  either 
local  or  general,  immediately  due  to  tuber- 
cular disease  of  the  mesenteric  glands,  as 
they  are  combined  with  and  masked  by 
those  resulting  from  intestinal  ulceration 
and  catarrh,  from  tubercular  peritonitis,  or 
from  the  implication  of  other  structures. 
The  digestive  organs  are  usually  disordered, 
and,  even  if  there  should  not  be  intestinal 
ulceration,  children  who  suffer  from  mesen- 
teric disease  are  very  liable  to  enteric  catarrh. 
Hence  diurrhoea,  with  unhealthy  stools,  is  a 
common  symptom,  which  it  is  often  difficult 
to  check,  or  it  returns  from  very  slight  causes. 
In  other  cases  the  bowels  are  constipated. 
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Scrofulous  mesenteric  glands  do  not  seem  to 
be  pamful  in  themselves,  but  coHcky  paina 
m  connexion  with  the  bowels  are  of  fre- 
quent occurrence,  and  the  disease  of  the 
glands  may  have  some  influence  in  exciting 
such  pains.  The  abdomen  is  ahnost  always 
distended  and  prominent,  owing  to  the  accu- 
mulation of  flatus,  and  it  may  be  markedly 
tympanitic.  Hence,  even  when  the  glands 
are  much  enlarged,  it  is  often  impossible  to 
feel  them,  but  they  may  sometimes  be  made 
out  by  deep  pressure  with  the  fingers  over 
the  abdomen.  In  some  instances  the  abdo- 
men is  retracted,  and  then  the  glands  may 
be  more  readily  felt.  Signs  of  fluid  in  the 
peritoneum,  or  of  chronic  tubercular  perito- 
nitis, may  be  present.  Peritonitis  has  also, 
m  exceptional  instances,  been  set  up  by  sup- 
purating scrofulous  glands  bursting  into  the 
peritoneal  cavity. 

The  general  symptoms  in  tabes  mesen- 
terica  are  usually  very  prominent,  as  evi- 
denced  by  wasting,  which  may  reach  ex- 
treme emaciation,   anaemia,   debility,  and 
pyrexia,  marked    hectic    fever  ultimately 
supervening  in  some  cases.    How  far,  how- 
ever, the  mesenteric  lesion  originates  these 
symptoms  is  a  matter  of  doubt,  but  it  is 
highly  probable  that  it  accounts  for  them  in 
some  measure.    Cases  in  which  mesenteric 
glands  are  the  seat  of  scrofulous  disease  differ 
much  in  their  severity ;  and  the  symptoms 
may  be  so  indefinite  that  it  is  impossible  to 
make  any  positive  diagnosis  of  its  existence. 
A  large  number  of  cases  prove  fatal ;  but  it 
must  be  remembered  that  even  after  severe 
symptoms  recovery  may  take  place,  the 
glands  becoming  calcareous  and  inert.  '\Vhen 
the  glandular  affection  is  secondary  to  pul- 
monary phthisis,  it  helps  to  hasten' the  fatal 
termination. 

Treatment. — This  mainly  consists  in  the 
treatment  required  for  scroftilous  disease  in 
general,  such  as  the  administration  of  cod- 
Uver  oil,  preparations  of  iron,  quinine,  and 
other  tonics ;  favom-able  hygienic  conditions 
and  surroundings ;  change  of  air,  especially 
to  the  country  or  to  the  sea-side ;  and  other 
appropriate  measures.    The  diet  needs  parti- 
cularly careful  attention.  It  shoidd  be  nutri- 
tious and  digestible,  but  has  often  to  be 
modified  so  as  to  render  it  suitable  for  the 
condition  of  the  alimentary  canal.  Eemedies 
directed  to  the  improvement  of  the  state  of 
this  canal,  or  to  the  relief  of  symptoms  con- 
nected with  it,  are  also  often  requii-ed.  No 
local  application  can  possibly  have  any  effect 
upon  scrofulous  mesenteric  glands;  but  symp- 
toms might  be  benefited  by  friction  with 
some  simple  liniment,  the  application  of  a 
flannel  bandage,  or  the  use  of  di'y  heat,  foment- 
ations, or  poultices  in  connexion  with  the  ab- 
domen, should  occasion  call  for  them.  Any 
secondary  morbid   conditions  which  may 
arise  must  be  attended  to.  Paracentesis  may 
be  demanded  for  ascites. 
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3.  Hypertrophy. — It  will  suffice  to  re- 
mark under  this  head  that  the  lacteal  glands 
are  liable  to  be  more  or  less  hypertrophied  in 
cases  of  lymphadenoma,  and  ia  the  form  of 
leucocythsemia-' attended  with  glandular  en- 
largement. The  writer  has  met  with  instances 
where  the  prowth  was  very  considerable.  They 
might  possibly  be  detected  during  life  by  phy- 
sical examination,  or  they  might  cause  symp- 
toms by  their  mechanical  effects ;  but,  as  a 
rule,  their  existence  is  only  ascertained  at 
the  post-mortem  examination. 

4.  Atrophy  and  Degeneration. — The 
mesenteric  glands  atrophy  in  old  age,  and  they 
may  also  become  wasted  and  withered  after 
previous  disease,  such  as  typhoid  fever.  The 
caseous  and  calcareous  changes  which  they 
undergo  in  connexion  with  scrofulous  disease 
have  been  already  alluded  to.  It  may  happen 
that  atrophic  or  degenerative  changes  in  these 
glands  affect  the  general  condition  ;  but  it  is 
certain  that  they  may  be  extensively  calci- 
fied, and  yet  the  patient  remain  apparently 
in  excellent  health. 

5.  Morbid  Formations. — The  mesen- 
teric glands  may  be  the  seat  of  alhvmiinoid 
disease.  It  is  said  that  they  can  then  be 
felt  through  the  abdominal  walls,  firm,  dis- 
tinct, and  easily  movable  ;  but  this  is  by  no 
means  always  the  case.  Cancer  is  chiefly 
met  with  as  a  secondary  formation,  the 
lacteal  glands  being  particularly  hable  to 
become  affected  if  the  intestine  is  the  seat 
of  malignant  disease,  and  the  localisation 
being  determined  by  that  of  the  intestinal 
lesion.  It  may  occur,  however,  as  a  primary 
affection.  The  cancer  is  usually  of  the  softer 
variety,  but  it  will  depend  to  some  extent  on 
the  natvire  of  any  primary  deposit.  A  con- 
siderable tumom-  may  be  formed,  firm  and 
nodulated  ;  or  the  glands  may  remain  sepa- 
rate. Physical  examination  often  reveals 
the  presence  of  the  disease.  Further,  local- 
ised pain,  with  symptoms  due  to  pressure, 
should  it  exist,  together  with  evidence  of  a 
cancerous  cachexia,  and  of  the  implication  of 
other  organs,  especially  of  the  intestines, 
constitute  the  clinical  phenomena  to  be 
found  associated  with  malignant  disease  of 
the  lacteal  glands.  No  treatment  can  be  of 
any  service  except  as  a  palliative. 

Frederick  T.  Egberts. 

MESENTERY,  Diseases  of.  — /See 
Peritoneum,  Diseases  of. 

MESMERISM.  —  Definition.  —  The 

name  of  the  process  by  which,  rather  more 
than  a  century  ago,  Anthony  Mesmer,  the 
deluded  (or  at  aU  events  the  deluding) 
promulgator  of  the  doctrine  of  'animal 
magnetism,'  induced  the  so-called  mesmeric 
trance  or  sleep.    See  Magnetism,  Animal. 

This  mesmeric  trance  is  identical  with  the 
condition  now  known  as  '  induced  somnam- 
bulism,' or  still  more  commonly  as  '  hypno- 
tism '  or  the  '  hypnotic  state.'    The  condition 


itself  is  one  which  presents  to  the  observer 
many  highly  interesting  phenomena,  and  it, 
together  with  the  means  of  inducing  it.  was 
first  investigated  in  a  full  and  scientific 
maimer  by  James  Braid  of  Manchester 
(1843). 

In  this  place  it  is  not  intended  to  speak  of 
the  subject  from  its  old  point  of  view.  The 
reader  who  desires  to  gain  some  notion  of 
the  errors,  deceptions,  and  vain  pretensions 
with  which  the  whole  subject  was  enveloped 
by  those  who  have  been  content  to  style 
themselves  'mesmerists,'  may  with  advan- 
tage consult  the  article  on  '  Mesmerisme,'  by 
Deschambre  {Diet.  Encycl.  des  Sc.  Med., 
torn,  vii.),  at  the  close  of  which  they  will 
also  find  a  valuable  bibUography.  In  that 
article  the  proceedings  of  Mesmer  and  his 
followers  in  France  are  fully  exposed. 

As  a  sort  of  transition  between  this  old 
state  of  things,  with  its  erroneous  theory  and 
vain  pretensions,  and  the  scientific  stand- 
point taken  by  Braid  in  regard  to  the  more 
correct  limitation  of  the  phenomena  observ- 
able and  their  altogether  intrinsic  mode  of 
production,  came  the  observations  of  Elliot- 
son  in  London,  as  conducted  in  the  years 
1887-38,  when  he  sought  to  inform  himself 
and  others  as  to  the  phenomena  and  curative 
virtues  of  mesmerism.  He  encountered  a 
storm  of  opposition,  principally  on  account 
of  his  mode  of  dealing  with  the  subject.  He 
was  unquestionably  honest  and  enthusiastic 
in  his  search  for  what  he  beheved  to  be 
truth;  but  he  unfortunately  did  not,  as 
Braid  by  his  keener  insight  was  enabled  to 
do,  reject  and  otherwise  explain  the  so-called 
phenomena  of  clairvoyance,  of  transposition 
of  the  senses,  and  of  prediction  or  prophecy. 
It  is  to  be  regretted,  however,  that  Braid  did 
not  also  reject  aU  the  so-called  phenomena 
of  phreno-hypnotism. 

An  independent  practical  study  of  the 
subject  and  of  its  therapeutic  applications 
was  shortly  after  the  date  of  Braid's  labom'S 
commenced  by  Esdaile  in  India  (1846),  as 
well  as  by  J.  K.  Mitchell  in  the  United 
States.  They  have  more  recently  been 
succeeded  by  other  investigators,  amongst 
whom  may  be  mentioned  Girard  Teulon 
and  Demarquay  (1860) ;  Gh.  Eichet  (1875) ; 
Charcot  (1878) ;  and  also  Weinhold,  Beard, 
Preyer,  Berger,  Griitzner,  and  Heidenhain 
(1880),  Bernheim,  and  many  others. 

The  induction  of  the  hypnotic  state  or 
sleep  has  hitherto  been  possible  in  only  a 
certain,  but  variable,  percentage  of  the  per- 
sons with  whom  trial  has  been  made,  though 
a  successful  result  has  been  much  more 
frequent  with  women  than  with  men.  Ac- 
cording to  Eichet,  however,  the  operator 
should  not  be  discouraged  by  the  failure 
of  his  first  attempts  with  the  same  person ; 
as  persons  may  succumb  on  the  fom-th  or 
fifth  trial,  and  subsequently  prove  thoroughly 
good  subjects  for  experimentation.  Persona 
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who  have  once  been  hypnotised  can  in 
general  be  again  brought  with  comparative 
ease  into  the  same  condition,  and  the  facility 
of  hypnotising  such  persons  goes  on  in- 
creasing after  each  operation,  owing  to  the 
existence  of  a  predisposing  mental  state.  A 
condition  of  excited  expectancy  is  indeed  a 
decidedly  favom-ing  mental  state,  though 
one  which  is  not  essential,  since,  according 
to  Braid,  Heidenhain,  and  others,  even  male 
adults  who  have  heard  nothing  on  the  sub- 
ject, and  do  not  know  for  what  purpose  they 
are  being  experimented  with,  can  often  be 
hj'pnotised. 

In  persons  who  are  favourably  disposed 
for  passing  into  the  hypnotic  state,  the 
conchtion  is  easily  induced  by  weak,  long- 
continued,  and  uniform  stimulation  of  the 
nerves  either- of  sight,  of  touch,  or  of  hearing. 
This  state  is,  on  the  contrary,  almost  always 
easily  capable  of  being  abruptly  terminated 
by  some  strong  or  suddenly  varying  stimu- 
lation of  the  same  nerves. 

Many  of  the  lower  animals,  such  as  frogs 
and  fowls,  can  be  thrown  into  an  extremely 
similar  condition  as  a  result  of  certain  sudden 
and  powerful  sensorial  impressions.  Preyer 
distinguishes  the  state  into  which  they  are 
tlirown  by  a  different  name,  namely,  '  cata- 
plexy,' because  the  mode  or  physiological 
process  by  which  it  is  induced  seems  to  be 
different  from  that  by  which  hypnotism  is 
caused. 

The  hypnotic  state  or  sleep  is  one  which 
varies  much  in  intensity  in  different  persons, 
and  in  the  same  person  at  different  times. 
The  principal  phenomena  that  are  exhibited 
or  which  can  be  detected  in  hypnotised 
persons  are  the  following  :  (1)  imitation 
movements  ;  (2)  exaltations  of  special 
sense ;  (3)  illusions  and  hallucinations ;  (4) 
analgesia,  general  or  unilateral,  or  even  a 
condition  of  hemiansesthesia,  general  and 
special ;  (5)  increased  reflex  irritability  and 
tonic  spasms  of  the  voluntary  mtiscles ;  and 
(6)  other  miscellaneous  phenomena,  such 
as  spasm  of  the  accommodation  apparatus  in 
the  eye,  dilatation  of  the  pupils,  increased 
rapidity  of  respiration  and  of  the  pulse, 
together  vsdth  profuse  perspiration. 

According  to  Charcot,  when  hypnotism  oc- 
curs in  hysterical  subjects  more  especially, 
it  is  divisible  into  three  states,  definitely  re- 
lated to  one  another,  though  not  always 
occurring  in  the  same  order.  He  says : 
'These  different  states  which,  taken  as  a 
whole,  include  aU  the  symptoms  of  hypno- 
tism, may  be  referred  to  three  fundamental 
types :  first,  the  cataleptic  state ;  second,  the 
lethargic  state ;  and  third,  the  state  of  arti- 
ficial somnambuhsm.  Each  of  these  states, 
including,  moreover,  a  certain  number  of 
secondary  forms,  and  leaving  room  for  mixed 
states,  may  be  displayed  suddenly,  originally, 
and  separately.  They  may  also,  in  the 
course  of  a  single  observation,  and  in  one 


subject,  be  produced  in  succession,  in  vary- 
ing order,  at  the  will  of  the  observer,  by 
the  employment  of  certain  methods.  In 
this  latter  case  the  different  states  mentioned 
above  may  be  said  to  represent  the  phases 
or  periods  of  a  single  process.'  For  details 
concerning  this  and  the  many  other  points 
of  importance  in  connexion  with  hypnotism, 
the  reader  should  consult  Binet  and  Fere's 
work  on  Animal  Magnetism  (1887),  in  the 
'  International  Scientific  Series.' 

A  discussion  of  the  mode  of  production  of 
these  several  phenomena,  or  of  the  exact 
nature  of  the  hypnotic  condition  itself,  would 
lead  us  into  details  too  purely  physiological 
for  our  present  pm-pose ;  suffice  it  to  say 
that  the  hypnotic  state,  in  one  or  other  of 
its  stages,  seems  to  be  akin  to  that  met  with 
in  some  sleeping  persons,  as  well  as  to  the 
states  known  as  trance,  somnambulism,  and 
catalepsy,  and  that  its  phj'siological  cause  is 
presumed  by  Heidenhain  to  be  some  inhibi- 
tory arrest  of  activity  of  the  ganglion-cells 
of  the  cerebral  cortex,  or,  as  the  wiiter 
would  rather  put  it,  of  certain  tracts  of  these 
ganglion-cells,  varying  in  their  nature  or 
situation  in  accordance  with  the  different 
stages  of  the  hypnotic  condition  that  may 
exist.  (See  Animal  Magnetism :  Physio- 
logical Observations,  by  R.  Heidenhain, 
1880.) 

The  scientific  study  of  the  phenomena  pre- 
sented by  hypnotised  persons  is  unquestion- 
ably of  great  interest  and  importance,  from 
the  point  of  view  of  the  higher  cerebral 
physiology.  But  whether  the  systematic 
induction  of  such  a  state  can  ever  be  used 
as  a  legitimate  or  potent  means  for  curing 
disease,  or  even  for  the  alleviation  of  certain 
distressing  symptoms,  must  be  left  for  the 
future  to  decide.  The  investigations  that 
have  been  made  in  recent  years  are  far 
from  being  decisive  in  favour  of  the  method 
as  a  remedial  agent,  especially  when  taken 
in  conjunction  with  the  actual  harm  which 
may  result  from  its  induction  in  some 
nervous  and  impressionable  persons.  The 
good  use  to  which  it  was  put  by  Esdaile 
in  India,  as  a  means  of  inducing  insensi- 
bility during  surgical  operations  before  the 
general  introduction  of  chlorofoi-m,  ought, 
however,  never  to  be  forgotten.  (See  his 
Mesmerism  in  India,  and  its  Practical  Ap- 
plication in  Surgery  and  Medicine.)  The 
whole  subject  is  one  of  great  interest  for 
the  practitioner  of  medicine,  and  for  the 
psychologist,  now  that  the  absurd  theories 
with  which  its  early  history  was  shrouded 
have  been  got-  rid  of.  We  must  be  careful, 
however,  to  pursue  the  study  of  tbe  con- 
dition itself  in  a  strictly  scientific  manner, 
and  watch  lest  the  too  ready  adoption  of 
hypnosis  or  Braidism  as  a  curative  agent 
may  do  harm  rather  than  good — and  that 
not  to  the  patient  only,  but  also  to  the 
practitioner.    One  thing  seems  now  to  be 
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very  generally  admitted,  and  that  is  that 
public  exhibitions  of  the  effects  of  hypno- 
tism by  non-medical  persons  are  most  un- 
advisable  and  capable  of  doing  much  harm. 
They  ought  undoubtedly  to  be  made  illegal 
in  this  country.  Such  steps  have  already 
been  taken  in  France,  Belgium,  and  else- 
where. H.  Chaelton  Bastian. 

MESOLOGrY  (nfo-os,  between ;  and 
Xoyoj,  a  discourse). 

This  term,  suggested  by  Bertillon,  con- 
veniently expresses  the  investigation  of  the 
mutual  relationships  existing  between  Uving 
beings  and  their  surroundings. 

The  physiological  life  of  any  organism 
may  be  regarded  as  the  resultant  on  the  part 
of  the  tissues  of  two  sets  of  influences — in- 
trinsic or  hereditary,  and  extrinsic.  To  the 
former  are  due  those  structural,  and  conse- 
quently functional,  characteristics  which  are 
common  to  ancestors  and  progeny  aUke, 
whilst  the  fluctuating  nature  of  the  environ- 
ment determines  those  variations  which  dis- 
tinguish different  species.  Within  certain 
assumed  limits  these  stimuli  are  regarded  as 
normal,  and  the  resulting  manifestations  of 
the  tissues  are  said  to  be  healthy  ;  whilst  dis- 
turbances in  either  of  these  groups  of  in- 
fluences constitute  the  causes  of  disease — that 
is,  abnormal  function  dependent  on  abnormal 
structure,  which  in  its  tiurn  has  been  brought 
about  by  a  change  in  the  usual  conditions 
imder  which  it  exists. 

Mesology,  therefore,  may  be  looked  upon 
in  a  restricted  sense  as  a  branch  of  aetiology, 
dealing,  as  it  does,  with  such  factors  as  tem- 
perature, atmosphere,  chmate,  locality,  food, 
clothing,  and  the  more  subtle  agencies  of 
habit,  profession,  domesticity,  mental  states 
of  depression,  excitement,  or  irritation;  in 
short,  with  any  and  every  circumstance, 
whether  material  or  psychical,  which  acts 
upon  the  body.  W.  H.  Allchin. 

METALLIC— A  peculiar  quahty  of 
sound,  which  the  name  suggests,  either 
eHcited  by  percussion  or  heard  on  auscul- 
tation, especially  in  connexion  with  certain 
adventitious  sounds  in  pulmonary  cavities. 
See  Physical  Examination. 

METAMORPHOSIS  (^frd,  a  preposi- 
tion signifying  change ;  and  ^np^oa,  I  form). 
In  a  pathological  sense  this  word  signifies 
a  form  of  degeneration,  in  which  one  tissue  oi: 
substance  becomes  chemically  changed  into 
another,  as,  for  example,  albuminous  struc- 
tures into  fat.    Bee  Degeneration. 

METASTASIS  , 

METASTATIC  /  il^^^^'^^Wh  I  change 
place).— These  terms  are  supposed  to  imply 
the  translation  of  a  disease  from  one  part  of 
the  body  to  another,  such  as  seems  to  occur 
occasionally  in  gout,  rheumatism,  mumps, 
and  certain  affections  of  the  skin  and  mucous 


membranes.  Modern  pathology,  whilst  ad- 
mitting the  existence  of  the  phenomena  to 
which  the  term  '  metastasis  '  has  been  applied, 
refuses  to  accept  as  satisfactory  the  explana- 
tion of  the  fact  implied  in  the  term. 

METEOmSM  (/Lierecopi'fca,  I  raise  up).— 
A  synonym  for  tympanites.  See  Tympa- 
nites. 

METRALGrlA  iixmpa,  the  womb ;  and 
akyos,  pain).  —  Pain  in  the  womb.  See 
"Womb,  Diseases  of. 

METRITIS  {tirirpa,  the  womb).— In- 
flammation  of  the  womb.  See  Womb,  Dis- 
eases of. 

MIASM  {fiLalvQ},  1  pollute). — This  term 
has  been  used  very  vaguely  in  reference  to 
poisonous  emanations  generally,  but  its  ap- 
plication ought  to  be  limited  to  the  malarial 
poison.    See  Malaria. 

MICRO  -  ORGANISMS.^  —  Synon.  : 
Microzymes ;  Fr.  and  Ger.  Microies. — Under 
this  term  will  be  considered  those  minute  or- 
ganised bodies  which  are  found  associated 
with  various  morbid  states.  Strictly  speaking, 
the  term  might  be  applied  to  any  living  body 
of  microscopic  dimensions,  but  in  medical 
parlance  it  has  come  to  be  limited  to  those 
which  may  be  associated  causally  or  otherwise 
with  disease.  And  it  is  even  more  restricted, 
for  it  is  generally  understood  to  mean  only 
such  organisms  as  are  presumably  of  vege- 
table nature.  Hence  it  is  largely  synony- 
mous with  Bacteria,  although  it  may  perhaps 
be  extended  to  some  other  lower  fungi  and 
algse.  The  term  '  microbe '  will  here  be  used 
synonymously  wdth  'micro-organism.' 

Preliminary  Remarks.  —  The  rapid  de- 
velopment of  bacteriological  literatm-e,  and 
the  enormous  amoimt  of  work  which  has  been 
done  in  the  subject  during  the  past  few 
years,  render  it  extremely  difficult  to  con- 
centrate within  a  small  compass  so  much  of 
the  ascertained  facts  as  may  be  most  useful 
to  the  practitioner.  A  vast  army  of  investi- 
gators have  been  and  are  engaged  in  its 
study  ;  and  whilst  there  is  no  kind  of  scien- 
tific investigation  which  demands  more 
rigorous  precautions  in  experiment,  and  more 
caution  in  inference,  it  is  certain  that  a  large 
number  of  observers  have  been  too  ready  to 
announce  supposed  discoveries.  Hence  it  is 
a  matter  of  extreme  difficulty  to  do  justice  to 
work  of  real  value,  or  to  disentangle  the  true 
from  the  false..  Nor  can  the  facts  which  are 
of  ascertained  value  be  readily  condensed 
into  a  small  compass  without  risk  of  error.  It 

1  This  article  was  written  conjointly  by  Professor 
Greenfield  and  Dr.  Robert  Muir.  The  only  excep- 
tion is  the  section  on  Anthrax,  for  which  Dr.  Muir 
is  solely  responsible.  The  illustrations  were  drawn 
by  Mr.  Richard  Muir,  under  the  direct  supervision 
of  Professor  Greenfield,  and  are,  with  three  excep- 
tions, from  specimens  prepared  in  his  laboratory. 
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seems  therefore  best  to  devote  especial  at- 
tention to  the  present  standpoint  of  the 
subject  and  the  modes  by  which  it  is  studied, 
and  only  to  outlme  briefly  those  parts  in  which 
our  knowledge  is  at  present  Hable  to  rapid 
modification. 

Theoretically,  disease  might  be  produced 
by  the  introduction  into  the  system  of  a 
poison  or  ferment  generated  outside  the 
body,  and  acting  as  any  other  poison.  But 
in  order  that  it  might  be  contagious  to  other 
individuals,  it  is  essential  that  the  poison 
should  be  reproduced  in  like  form  within 
the  body.  The  conditions  which  we  know 
to  be  present  in  contagious  and  infectious 
diseases  can  only  be  satisfied  if  the  virus  is 
itself  capable  of  development  and  activity 
within  the  body,  reproducing  its  like. 

The  study  of  fermentation,  and  especially 
the  remarkable  investigations  of  Pastevu:  on 
organised  ferments,  presented  at  first  an 
analogy  to,  and  afterwards  an  illustration 
of  what  we  know  to  occur  in  contagion.  All 
subsequent  work  has  been  a  study  of  the 
nature  and  mode  of  action  of  mycotic  con- 
tagia. 

But  in  order  to  a  full  knowledge  we  require 
to  know — the  nature  and  characters  of  the 
contagium  ;  its  conditions  of  introduction 
and  of  activity ;  its  mode  of  reaction  in  the 
production  of  the  phenomena  which  we 
group  as  '  disease  ' ;  and,  lastly,  the  manner 
in  which  it  is  ehminated  from  the  body,  and 
the  modes  in  which  the  living  body  protects 
itself  firom  its  action.  Our  knowledge  up  to 
the  present  time  is  very  largely  that  of  the 
nature  and  characters  of  the  contagium, 
although  there  is  now  marked  progress  in 
the  other  branches  of  the  study. 

It  may  be  well  to  indicate  briefly  the 
grounds  on  which  any  micro-organism  can 
justly  be  regarded  as  the  contagium  or  actual 
cause  of  disease,  according  to  the  admirable 
canons  laid  down  by  Koch. 

1.  It  must  be  constantly  associated  with 
the  disease,  being  present  in  the  fluids  or 
tissues  of  the  diseased  animal,  and  in  the 
virus  by  which  the  disease  is  communicated. 

It  may  indeed  be  in  a  diiferent  form  in 
the  virus,  e.g.  in  the  form  of  spores,  whilst 
in  a  more  developed  form  when  in  the  fuU 
activity  of  disease-production. 

And  we  should  expect  that  if  there  is  a 
special  characteristic  lesion,  such  as  an  erup- 
tion, or  some  special  affection  of  one  or  more 
organs,  for  example,  the  spleen,  the  organ- 
ism should  be  especially  found  there.  This, 
although  proved  to  be  the  case  with  regard 
to  several  diseases,  is  not  theoretically  essen- 
tial, unless  the  virus  of  the  disease  especially 
resides  in  the  specific  lesion — as  in  the  vac- 
cine vesicle,  or  in  the  glanders  or  syphilitic 
sore. 

2.  The  constant  presence  and  association 
of  a  definite  organism  is  not  of  itself  sufficient 
to  prove  that  it  is  the  virus.    For  it  may  be 


only  a  part  of  it,  or  may  be  an  accidental 
accompaniment.  And  we  also  know  that 
there  are  constantly  in  the  an-  we  breathe,  and 
in  other  places,  very  numerous  and  varied 
organisms,  which  may  under  suitable  con- 
ditions enter  the  body,  and  which  can  do  so 
when  the  normal  resistance  is  lowered;  and 
which  might  therefore  be  found  wherever 
any  disease-process  was  going  on. 

It  is,  therefore,  further  essential  to  proof, 
that  the  organism  should  be  capable  of 
absolute  isolation  and  separate  cultivation 
outside  the  body,  and  that  then,  being  intro- 
duced into  the  body,  it  should  produce  the 
same  disease  and  be  capable  of  retransmis- 
sion to  other  individuals. 

It  is  obvious  that  this  rigorous  scientific 
proof  is  ahnost  solely  capable  of  being  at- 
tained in  the  lower  animals,  seeing  that  we 
cannot,  in  the  more  serious  diseases,  thus 
experiment  on  man.  And  even  in  the  lower 
animals  we  meet  with  numerous  inherent 
difficulties,  which  may  be  briefly  considered. 

(1)  Some  micro-organisms  can  be  culti- 
vated outside  the  body  only  with  great  diffi- 
culty, others  at  present  not  at  all.  Yet  the 
early  difficulties  in  this  respect  are  being 
largely  overcome. 

(2)  The  specific  disease-producing  proper- 
ties may  be  greatly  diminished,  or  even  lost, 
when  the  organism  is  cultivated  outside  the 
body.  Here,  again,  by  careful  adaptation  of 
the  conditions  of  artificial  culture,  this  loss 
of  activity  may  to  a  considerable  degree  be 
prevented. 

(3)  A  further  difficulty,  which  forms  an 
especial  barrier  to  the  study  of  human  dis- 
eases, is  found  in  the  fact  of  the  variations  of 
disease  when  communicated  from  one  class 
of  animal  to  another,  and  in  the  relative 
degree  of  susceptibihty  to  disease  of  different 
classes,  or  even  of  species  or  individuals  of 
a  given  class.  Thus  we  shall  find  (a)  that 
a  virus  which  causes  a  general  blood-poison- 
ing in  one  class  of  animals,  wiU  produce  only 
a  local  eruption  in  another,  and  (b)  neither 
may  correspond  with  the  disease  as  we  are 
famUiar  with  it  in  the  human  subject.  Only 
a  very  careful  study  and  comparison  in  a 
large  number  of  cases  can  suffice  to  show 
what  is  the  corresponding  disease ;  for  in- 
stance, if  a  specially  characterised  sore  is 
found  to  be  produced  by  inoculation  of  one 
class  of  animals  with  the  disease  of  another 
class. 

Again,  (c)  some  human  diseases  are  trans- 
missible to  animals  only  with  difficulty,  or 
not  at  aU.  Or,  amongst  a  number  of  animals 
experimented  on,  only  a  few  may  be  suscep- 
tible, the  others  having  a  natural  or  acquired 
immunity.  Some  of  the  animals  most  readily 
obtained  for  experiment  are  peculiarly  un- 
suited  for  the  purpose,  particulai-ly  rabbits. 
A  vast  number  of  fallacious  discoveries  have 
been  due  to  the  too  frequent  employment  of 
rabbits,  it  being  assumed  that  because  they 
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have  shown  various  indications  of  disease, 
such  as  fever,  the  virus  employed  had  some 
specific  characters. 

It  may  be  thought  that  these  elementary 
facts  have  been  too  much  dwelt  upon.  But 
experience  has  shown  that  the  intense  desire 
for  discovery,  and  too  eager  emulation,  have 
enormously  hindered  true  advance  in  this 
branch  of  science ;  and  the  medical  public  at 
large  should  insist  on  proof  of  a  more  rigor- 
ously scientific  nature.  But  such  rigorous 
proof  is  not  always  attainable.  We  may, 
then,  be  provisionally  content  with  _  a  less 
exact  knowledge  as  a  guide  to  practice  and 
farther  experiment.  If  by  strong  analogy 
in  all  essential  points  a  disease  comes  into 
the  group  of  contagious  specific  diseases,  and 
is  strictly  comparable  with  one  in  which  a 
bacterium  has  been  proved  to  be  the  actual 
virus ;  if,  farther,  there  is  constantly  present 
in  the  body,  and  especially  if  in  the  specific 
lesion  and  in  the  virus,  an  organism  having 
definite  characters,  we  may  provisionally  re- 
gard it  as  the  essential  contagium.  And  still 
more  may  we  do  so  if  we  find  that  the  dis- 
ease can  be  transmitted  with  the  same  cha- 
racters to  another  individual  by  employment 
of  fluid  or  tissue  which  contains  this  organ- 
ism, and"  that  it  is  not  transmitted  if  the 
fluid  or  tissue  employed  for  inoculation  does 
not  contain  the  specific  organism,  although 
derived  from  an  animal  suffering  from  the 
disease  and  containing  the  organism  in  other 
parts. 

Our  most  complete  and  absolute  knowledge 
is,  of  course,  that  of  some  diseases  which  are 
peculiar  to  lower  animals,  yet  are  so  closely 
analogous  to  some  human  diseases  that  they 
may  be  accepted  as  evidence  with  regard  to 
the  latter. 

It  win  be  found  that,  at  the  present  time, 
we  have  conclusive  evidence  of  the  bacterial 
nature  of  the  virus  in  only  a  small  niunber 
of  human  diseases ;  that  in  a  considerable 
number  we  have  the  secondary  kind  of  proof ; 
whilst  in  a  much  greater  number  our  know- 
ledge is  as  yet  fragmentary,  and  lacks  on 
one  or  other  side  the  completely  conclusive 
evidence. 

Of  the  diseases  affecting  man,  anthrax  and 
tubercle  may  be  mentioned  as  good  examples 
of  the  absolutely  proved.  Leprosy  is  one  in 
which  the  final  proof  of  inoculation  of  isolated 
cultures  is  yet  wanting,  but  is  the  only  miss- 
ing link.  Eelapsing  fever  is  an  instance  of 
inference  from  transmission  of  the  organ- 
ism and  the  fever  to  monkeys.  Syphilis  is 
an  example  of  evidence  from  analogy  only, 
although  some  of  the  organisms  discovered 
may  eventually  prove  to  be  the  virus.  In 
the  case  of  traumatic  tetanus  recent  dis- 
coveries appear  to  leave  no  doubt  of  its 
bacterial  origin. 

Morphology  and  Life-History  of  Bac- 
teria.— In  the  consideration  of  bacteria 
it  is  well  to  regard  as  a  separate  order  the 


forms  which  show  a  higher  degree  of  com- 
plexity and  greater  variation  in  the  forms  or 
stages  of  development  under  different  condi- 
tions of  life — such  as  the  groups  Cladothrix, 
Crenothrix,  and  Beggiatoa.  They  have  been 
included  by  some  botanists  under  Bacteri- 
aceaj,  but  may  more  properly  be  regarded  as 
constituting  an  order  or  orders  somewhat 
higher  in  the  grade  of  vegetable  life.  This 
arrangement  has  at  any  rate  the  advantage 
of  simplifying  the  descriptions  of  the  life- 
history.  Moreover,  with  the  exception  of 
the  Actinomyces,  which  has  been  shown 
to  be  a  Cladothrix  or  allied  form,  none  of 
these  orders  are  known  to  be  concerned  in 
the  production  of  disease. 

General  characters  of  bacteria.— -B&c- 
teria  are  unicellular  organisms,  belonging  to 
the  lowest  class  of  chlorophyU-less  '  algae,  and 
constituting  the  most  elementary  and  lowest 
form  of  vegetable  life.  They  multiply  by 
fission,  hence  the  name  Schizomycetes  ;  but 
for  many  of  them  there  is  also  a  mode  of 
propagation  or  reproduction  by  the  forma- 
tion of  spores. 

In  structure  they  consist  of  a  protoplasmic 
body,  the  protoplasm  having  peculiar  chemi- 
cal and  physical  characters  {mycoprotein 
of  Nencki),  and  a  cell-envelope,  composed  of 
a  carbohydrate  allied  in  composition  to  cellu- 
lose. Whether  the  cells  are  nucleated  is  at 
present  an  open  question.  The  protoplasm 
is  frequently  granular,  showing  differences 
in  the  staining  reactions  in  different  parts; 
and,  in  addition,  granrdes  of  distinct  chemi- 
cal qualities  have  been  detected  in  some  of 
the  higher  forms  {e.g.  sulphur  in  Beggiatoa). 
The  irregular  staining  may  perhaps  indicate 
some  definite  structure.  Moreover,  marked 
changes  affecting  the  entire  cell  may  be 
observed  during  the  process  of  spore-forma- 
tion. Further,  various  degenerative  changes 
may  lead  to  alterations  in  the  staining  re- 
actions, and  to  the  formation  of  granules 
of  apparently  oily  nature,  or  to  irregular 
swelling  with  formation  of  so-called  vacuoles. 
The  tendency  to  such  changes  and  the  form 
which  they  take  vary  with  different  species, 
and  may  give  special  characters  to  the  par- 
ticular species.  The  forms  when  thus  altered 
are  sometimes  known  as  degenerated  or 
involution  forms. 

The  variety  in  the  chemical  reaction,  espe- 
cially the  staining  reaction  of  the  protoplasm 
in  different  species,  is  an  important  aid  to 
their  recognition,  e.g.  the  tubercle-bacillus. 

The  cell-envelope,  which  can  be  detected  with 
certainty  only  in  some  of  the  larger  forms, 
and  is  inferred  to  be  present  in  others  from 
the  associated  characters,  can  be  brought  into 
view  by  reagents,  such  as  iodine,  which  cause 
shrinking  of  the  protoplasm :  or  in  some  cases 
by  staining.  It  is  highly  flexible.  Its  thickness 
is  very  various ;  and  it  possesses,  especially 

1  Some  bacteria  are  now  said  to  contain  chloro- 
phyll granules,  but  the  general  fact  is  as  stated. 
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in  some  species,  a  great  tendency  to  swell  and 
undergo  partial  solution,  or  rather  to  form 
a  gummy  or  jelly-like  material,  like  gelatine 
or  gum-tragacanth  when  soaked  in  water. 
_  To  the  partial  solution  of  this  material 
IS  due  the  hyaline  '  capsule  '  which  is  cha- 
racteristic of  some  bacteria  {e.g.  the  pneu- 
mono-coccus  of  Friedlander),  and  the  inter- 
cellular substance  of  'zoogloea'  masses,  by 
which  the  masses  adhere  to  surrounding 
objects  and  cohere  into  a  sticky  mass. 

Motility. — Many  bacteria  are  spontane- 
ously motile;  indeed,  the  property  is  so 
common  in  several  of  the  species  associated 
with  decomposition  in  organic  fluids,  that  it 
was  at  first  thought  to  be  almost  universal. 
But  we  now  know  that  many  never  display 
this  property. 

Where  present,  it  has  iu  several  species 
been  long  known  to  be  associated  with  the 
presence  of  cilia  or  flagella,  whilst  in  others 
no  cUia  could  be  detected,  and  it  was  believed 
that  the  movement  of  the  cell-body  itself 
sufficed  to  produce  independent  locomotion. 


 o 
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Pig.  68.— Finkler's  Spirillum  and  Koch's  Cholera 
Spirillum,  both  prepared  in  the  same  manner, 
stained  by  Lofifler's  method,  to  show  flagella ; 
and  placed  side  by  side  for  comparison,  x  2,000 
diam. — a.  Finkler's  Spirillum.  From  a  culture 
made  in  the  Pathological  Laboratory,  Univ.  Edin. 
b.  Koch's  Cholera  Spirillum.  From  a  specimen 
from  the  Berlin  Health  Laboratory. 

But  from  recent  researches  by  a  method 
devised  by  Loffler  (for  details,  see  Staining 
of  Bacteria),  aided  by  photomicrography, 
we  know  that  flagella  are  present  in  several 
forms  where  they  were  hitherto  invisible, 
for  instance,  the  cholera  spirillum;  and  we 
are  not  as  yet  entitled  to  assume  their 
absence  in  other  motile  forms. 

The  flagella  are  apparently  continuous 
with  the  cell-envelope ;  whether  with  the 
cell-protoplasm  also  is  not  certain. 

Forms  of  the  cells.— The  cells  are  spheri- 
cal, ovoid,  or  cylindrical,  and  usually  sym- 
metrical. They  may  be  in  short  cyhnders, 
bulged  in  the  centre  and  somewhat  pointed 
at  the  end  (clostridimn  form).  The  cylinders 
.may  be  short  or  long  rods,  straight  or  slightly 


curved  (bacillus  form),  or  much  curved 
(spiral  form).  They  may  grow  into  long 
threads,  straight,  or  curved,  or  twisted  (lejAo- 
thrix  form,  vibrio  form,  spvrillvmi  form,  &c.), 
and  appear  to  be  homogeneous  throughout ; 
but  in  most  cases  we  may  by  reagents  dis- 
cover that  the  apparently  uniform  thread  is 
composed  of  cells  arranged  endwise,  but 
remaining  attached  to  each  other.  Such 
elongated  forms  are  especially  seen  when 
growth  occurs  in  fluids  at  rest. 


Fig.  69.  —  Spirillum  Undula.  —  From  a  culture, 
stained  by  Loffler's  method  for  showing  flagella. 
The  various  forms  and  stages,  and  also  the  variety 
in  number  of  the  flagella,  are  seen,    x  800  diam. 

Position  amd  arrangement  of  flagella. — 
Flagella  have  been  discovered  in  several  of 
the  rod  and  spiral  forms,  and  in  one  species 
which  is  spherical  or  nearly  so  (Micrococcus 
agiUs  of  Ali  Cohen). 

In  some  of  the  lower  and  simpler  forms 
(i.e.  excluding  Beggiatoa,  &c.)  the  flagella  are 
terminal  and  single  only  at  one  end  of  the 
cell;  but  in  some  there  is  one  flageUum  at 
each  end.  More  rarely,  two  or  more  are 
present  at  one  end.  They  are  often  long, 
and  may  greatly  exceed  the  cell  in  length. 
They  are  usually  of  extreme  tenuity  (e.g. 
^  to  ^  the  diameter  of  the  cell  in  the  cholera 
bacillus),  and  hence  are  detected  with  great 
difliculty. 

In  typhoid  baciUi,  in  which  Lofller  was 
unable  to  detect  flagella,  a  very  remarkable 
condition  has  been  discovered,  namely,  the 
presence  of  multitudes  of  short  lateral  cUia 
along  the  entire  length  of  the  cells.  A  simi- 
lar condition  has  also  been  more  recently 
detected  in  one  or  two  other  species. 

Colouring  matters. — Many  bacteria,  when 
grown  in  mass,  show  distinctive  colours — 
red,  yellow,  brown,  &c.  These  may  develop 
only  in  certain  conditions  of  growth,  or 
in  parts  exposed  to  the  au\  On  examina- 
tion  with  the  microscope,  the  pigment  may 
appear  to  be  in  the  cells  (as  in  magenta 
micrococcus) ;  but  it  is  readily  dissolved  out, 
and  would  appear  in  most  cases  to  be  an 
excreted  or  formed  product,  which  mainly 
Hes  in  the  intercellular  substance,  staining 
the  cell  wall.     Or  it  may  in  some  be  tlie 
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product  of  some  substance  excreted  by  the 
cell  acting  on  the  cultme-medium,  and  espe- 
cially in  presence  of  oxygen. 
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Fi<S.  70. — Typhoid  Bacilli.— Stained  to  show  cilia: 
X  2,000  diam.  From  a  specimen  prepared  in  the 
Berlin  Health  Laboratory. 

Multiplication  mid  fission  of  the  cells. — 
Division  occurs  by  fission,  usually  dichotom- 
ous,  the  segments  being  often  of  nearly  equal 
size.  This  is  usually  preceded  by  elongation 
of  the  cell,  so  that  in  the  spherical  forms,  as 
fission  becomes  complete,  each  of  the  new 
cells  is  nearly  spherical  before  separation 
occurs.  Transverse  fission  is  the  rule  in  the 
simpler  rod  and  the  spiral  forms.  But  in 
some  spherical  forms  it  may  take  place  in 
two  planes  at  right  angles  to  one  another, 
hence  forming  tetrads  (as  in  M.  tetragenus, 
M.  gonorrhoece) ;  or,  further,  in  three  differ- 
ent planes  and  directions  at  right  angles  to 
one  another,  forming  a  bale-like  mass  {sar- 
cina  form). 

During  the  process  of  fission,  a  constriction 
may  appear  at  the  line  of  approaching  segmen- 
tation, or  none  may  be  seen ;  hence  different 
characters,  especially  in  the  elongated  forms. 
The  first  cells  may  remain  united  in  chains, 
threads,  or  groups,  and  may  thus  give  special 
characters,  from  which  names  have  been 
derived.  But  since  such  persistent  union  is 
inconstant,  varying  with  the  conditions  of 
growth,  and  best  seen  in  quiescent  growth 
in  fluid  or  semi-fluid  media,  it  should  not  be 
regarded  as  other  than  a  subordinate  cha- 
racter. For  example,  all  micrococci,  if  grow- 
ing freely  and  kept  in  motion,  must  become 
'  diplococci '  during  the  stage  of  division. 

In  bacilli  the  cells  elongate,  and  if  the 
segments  do  not  separate  they  come  to  form 
threads.  These  threads  do  not  form  false 
branching,  as  occurs  in  the  case  of  cladothrix. 

Spore-formation — The  production  of 
spores,  and  the  properties  with  which  these 
are  endowed,  are  amongst  the  most  impor- 
tant facts  concerning  bacteria.  Discovered 
at  first  in  some  of  larger  size,  such  as  the 
hay  bacillus  and  anthrax  bacillus,  by  Koch, 
the  process  is  now  known  to  be  common 
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to  many  of  the  straight,  and  some  of  the 
curved  rod  forms.  For  the  latter  there  is 
less  evidence,  and  the  question  is  at  pre- 
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Fig.  71. — Cladothrix  dichotoma.    From  a  culture. 
X  800  diam. 

sent  unsettled  for  most  spherical  forms.  But 
from  known  facts  in  the  life-history  of  many 
species  in  which  the  existence  of  spores  is 
not  proved,  there  is  strong  probability  that 
for  all  the  rod  forms,  and  very  possibly  all 
curved  and  spherical  too,  there  is  a  like 
capacity,  given  favourable  conditions  of  life. 

The  process  of  spore-formation  takes  place 
only  under  certain  favom'able  conditions, 
and  may  be  prevented  by  growth  under  un- 
favourable conditions,  especially  of  tempera- 
ture. It  was  formerly  believed  that  spore- 
formation  occurred  especially  when  the  nu- 
triment was  deficient,  but  there  is  now  no 
question  that  it  is  a  normal  phase  of  their 
life,  occurring  especially  under  certain' 
favoiuring  conditions  of  growth. 

Mode  of  spore-formation. — This  can  best 
be  studied  in  some  of  the  larger  bacilli,  such 
as  the  Bacillus  suhtilis  and  B.  anthracis. 
The  protoplasm  of  the  cell  appears  to  undergo 
condensation,  its  more  solid  portion  becoming 
agglomerated  and  retracted,  usually  towards 
one  end  of  the  cell.  At  the  same  time  it 
becomes  more  highly  refracting,  and  often 
assumes  different  staining  properties.  The 
remainder  of  the  cell  may  appear  hollow  or 
granular,  but  this  is  not  always  the  case. 
Swelling  may  and  frequently  does  take  place 
at  the  site  of  the  spore,  so  that  the  rod 
appears  beaded.  This  swelhng  may  be  so 
considerable  that  the  diameter  of  the  spore 
may  be  twice  as  great  as  that  of  the  rod, 
or  more  {e.g.  tetanus  bacillus).  This  fact  is 
very  apt  to  be  exaggerated,  owing  to  the 
different  refraction  of  the  spore  and  the  rest 
of  the  protoplasm,  which  renders  it  difficult 
both  to  estimate  and  to  photograph. 

The  spores  are  usually  ovoid,  more  or 
less  elongated,  sometimes  nearly  spherical. 
When  formed  within  bacilli  arranged  in 
chains,  it  commonly  happens  that  the  spores 
are  situated  one  at  the  end  of  each  cell,  and 
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in  such  a  manner  that  the  cells  form  pairs 
with  the  spores  at  the  adjacent  ends.  If 
now  division  of  the  cells  takes  place  between 
the  adjacent  spores,  rods  imperfectly  divided 


Fig. 72— Stages  in  the  Growth  of  a  Bacillus,  and  of 
Spore-formation. — (1)  Bacillus  as  seen  before  divi- 
sion ;  (2)  Undivided  bacillus  showing  spores ;  (3) 
Thread  formed  of  segments,  which  have  not 
separated ;  (4)  Another  of  the  same ;  (5)  Part  of 
a  long  filament,  showing  the  lines  of  cleavage ; 
(6)  Another  filament,  showing  aggregation  of  the 
protoplasm,  and  commencing  spore-formation, 
without  any  sign  of  segmentation  ;  (7),  (8),  and 
(9)  show  other  appearances  in  undivided  fila- 
ments ;  (10)  Bacillus  in  process  of  growth  from  a 
spore.    X  1,500  diam. 

will  be  formed  with  a  spore  at  each  end ;  if 
at  the  end  distal  to  the  spores,  a  pair  of 
spores  will  be  seen  near  the  centre  of  a  rod. 
"Wlien  the  division  is  complete,  each  rod  will 
contain  a  single  terminal  spore. 

This  fact,  trivial  as  it  may  appear,  is  im- 
portant to  note,  since  distinctions  of  specific 
value  have  been  adduced  from  this  common 
fact. 

Much  less  frequently  the  spores  are  situ- 
ated towards  the  centre  of  the  cell,  or,  in  an 
apparently  undivided  rod,  at  irregular  inter- 
vals. All  these  modes  of  arrangement  may 
be  seen  in  the  same  species,  and  they  have 
no  specific  value. 

Structure  of  the  spores. — Beyond  the  facts 
that  they  consist  of  a  highly  refracting  proto- 
plasmic mass,  with  great  endowments  of 
vitality  and  peculiar  staining  reactions,  sur- 
rounded by  a  capsule  or  cell-wall  resembling 
that  of  the  parent  cell,  but  of  greater  resisting 
capacity,  we  know  nothing.  That  they  have 
an  intimate  organisation  we  suppose  from 
what  we  know  of  other  cells. 

Staining  reactions. — It  has  afready  been 
stated  that  the  staining  reactions  of  the 
spore  protoplasm  differ  from  those  of  the  cell 
protoplasm,  and  may  do  so  to  a  remarkable 
degree.  By  selective  staining  the  spores 
may  be  stained  of  a  different  colour  from 
the, rest  of  the  cell.  And  it  may  here  be 
mentioned  that  in  one  of  the  common  bac- 
teria of  water  the  spores  show  normally  a 
definite  coloration  of  a  reddish  tinge  {Bacillus 


erythrosporus),  when  examined  fresh,  with- 
out staining. 

Germination.— When  placed  under  favour- 
able conditions  the  spores  germinate,  and 
reproduce  cells  like  those  from  which  they 
origmated.  According  to  some,  this  takes 
place  by  a  sprouting  through  the  capsule; 
whilst  others  allege  that  the  entire  spore 
elongates  to  form  the  new  ceU,  which  then 
rnultiplies  by  fission.  Except  as  possibly 
givmg  a  clue  to  the  structure  of  the  spore, 
the  question  is  unimportant.  What  is  of 
consequence  is  that  the  spore  always  gives 
rise  to  cells  like  those  from  which  it  sprang. 

Vital  capacity  of  spores.— The  remark- 
able power  of  resistance  of  the  spores  of 
many  species  will  be  referred  to  imder  the 
hfe-history  in  general,  and  in  relation  to 
particular  species. 

Classification  of  Bacteria.  —  We  are 
now  in  a  position  to  refer  briefly  to  the 
classification  of  bacteria.  Many  attempts 
have  been  made  to  arrive  at  some  satis- 
factory division,  but  hitherto  with  very 
lunited  success.  The  difficidty  arises  in 
great  measure  from  our  defective  knowledge 
of  their  complete  life-history,  and  of  the 
variations  which  they  may  show  under 
varying  conditions  of  gro^vth.  Most  of  the 
attempted  classifications  are  valueless  for 
our  purpose,  and  are  also  unscientific.  The 
only  true  basis  is  of  course  a  botanical  one, 
and  such  properties  as  the  production  of 
colour,  of  fermentation,  or  of  disease  are 
useless,  unless  as  provisional.  We  may 
therefore  omit  all  mention  of  these.  For 
the  more  recent  scientific  classifications 
botanical  works  may  be  consulted.  For  our 
piu-pose  it  is  sufficient  to  adopt  the  nomen- 
clature usually  employed,  it  being  imder- 
stood  that  the  names  given  are  merely  con- 
venient appellations,  and  not  scientific  dis- 
tinctions. 


a 

8 
c 

Fig.  78. — (a)  Single  and  double  micrococci;  (6)  groups 
of  four,  '  sarcina  '  form  ;  (c)  chains ;  (rf)  zoogloea  ; 
(e)  single  and  double  micrococci,  more  higlily 
magnified,  showing  process  of  division ;  (/)  a  chain, 
more  highly  magnified. 

The  basis  of  this  nomenclature  is  the  form 
of  the  cells,  and  the  arrangement  commonly 
seen  in  their  growth : — 
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(1)  Spherical  or  slightly  ovoid  cells.  Cocci 
or  Micrococci — 

Cells  usually  in  ^&\vs—Diplococci. 

Cells  in  chains — Streptococci. 

Cells  in  groups  of  fom—Tetragena  or 
Tetracocci.  ^ 

Cells  in  bale-like  masses,  comprised  of 
groiips  of  eight — Sarcince. 

Cells  in  masses  or  h&Hs,— Staphylococci., 
(Grape-bunch  Uke.) 

(2)  Elongated,  rod-shaped,  or  thread-like 
cells — Bacilli. 

(3)  Curved  rods  or  filaments — Spirilla. 
Various  names  have  been  employed  to 

distinguish  abruptness  of  curve,  length,  &c., 
as  Spirochsete,  Leptothrix,  &c.,  but  they  are 
of  no  practical  value. 

But,  whilst  these  names  suffice  for  our 
purpose,  it  must  be  understood  that,  ui  deal- 
ing with  bacteria  as  a  whole,  much  more 
elaborate  distinctions  would  be  essential. 


Fig.  74. — Sarcina  ventriculi.    Showing  sarcinse  and 
starch-granules  in  vomited  matter,    x  400  diam. 

Constancy  of  Species.  —  Variation  or 
troMsrmitation. — Amongst  the  very  import- 
ant questions  which  underhe  the  subject  of 
the  pathogenic  activity  of  bacteria,  is  that  of 
the  constancy  of  species,  the  possible  varia- 
tion under  cultivation,  and  the  acquisition  or 
loss  of  specific  activity. 

If  noarked  variation  or  transmutation  can 
occur,  and  if  one  species  can  not  only  pass 
into  another,  but  can  under  varied  conditions 
of  life  assume  different  capacities  for  ferment- 
ative and  like  activities,  then  not  only  is 
the  subject  rendered  far  more  complex,  but 
the  relation  of  bacteria  to  virulent  diseases 
is  put  on  an  entirely  different  footing.  For 
they  may  be  not  so  much  the  essential  virus 
as  the  carriers  of  contagion,  carrying  in,  as  it 
were,  a  catalytic  process  from  one  individual 
to  another.  If,  for  example,  a  common  bac- 
terium, innocuous  in  itself,  were  liable,  when 
grown  in  the  blood  of  an  animal  suffering 
from  some  disease,  to  carry  on  the  ferment- 
like activity  of  similar  kind  to  another 
animal,  it  is  obvious  that  the  bacterium  is 
not  the  specific  virus.  It  simply  transmits 
a  process.  Analogies  to  such  a  process  may 
II. 
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be  foimd  even  in  that  of  crystallisation.  But 
if  one  species  can  do  this,  another  may  also  ; 
and  so  a  similar  disease-process  might  be 
secondarily  induced  by  a  variety  of  bac- 
teria. 

Two  questions  then  arise  :  Are  the  species 
essentially  and  persistently  distinct  ?  Are 
the  specific  pathogenic  activities  innate  or 
acquu-ed  ? 

Vabiation  of  Species. — From  what  we 
know  of  the  variations  of  low  organisms 
under  cultivation,  we  should  anticipate  a 
high  degree  of  capacity  for  variation  or 
mutation  in  bacteria.  Nevertheless,  the 
amoimt  of  such  variation  appears  to  be 
small.  For  we  find  that  a  large  number  of 
species,  which  have  been  cultivated  through 
hundreds  of  generations,  not  only  maintain 
their  morphological  characters,  but  produce 
like  effects  as  to  colour  production,  ferment- 
ative changes  in  the  cultivating  media,  and 
even  pathogenic  results.  It  has  already  been 
mentioned  that  differences  are  observed  in 
the  characters  when  grown  under  different 
conditions,  but  these  do  not  impair  the  re- 
production of  the  original  characters  when 
so\m  again  on  the  original  soU.  Some 
characters,  such  as  colour  production  or 
special  fermentations,  may  only  appear  when 
special  conditions  are  present. 

It  must,  however,  be  stated  that  the  patho- 
genic activity  is  capable  of  diminution  or 
loss,  and,  conversely,  of  intensification,  as 
will  be  seen  in  some  cases  to  be  mentioned. 
But  this  appears  to  be  explicable  rather  on 
the  hypothesis  of  acquired  habit  of  growth, 
than  of  actual  alteration  or  loss  of  capacity, 
and  in  some  cases  is  associated  with  lowered 
vitality  of  growth.  When  re-acclimatised  in 
the  body,  the  virulence  may  be  speedily  re- 
gained. There  is  further  the  question  whether 
great  mutations  of  form,  from  spheres  to 
threads,  from  these  to  spirals,  and  the  presence 
or  absence  of  cHia  in  the  same  species  under 
different  conditions,  do  not  mUitate  against 
the  view  of  the  specificity  of  bacteria.  The 
answer  to  this  is  that  in  the  lower  fungi  not 
only  are  great  differences  of  form  observed 
in  the  same  species  at  various  periods  of  life, 
but  that  two  or  even  more  modes  of  repro- 
duction normally  occur  in  some  which  have 
been  carefully  studied — resting  spores  and 
motile  or  free-swimming  spores,  for  example, 
as  in  Saprolegnia.  The  discovery,  then, 
that  a  species  of  bacterium  exhibits  great 
variety  in  its  form,  &c.,  at  different  periods  of 
life,  only  shows  that  it  belongs  to  one  of  the 
higher  groups,  in  which  such  cyclical  changes 
are  part  of  the  normal  life-history.  It  is 
partly  on  this  account  that  the  lower  forms, 
with  which  we  are  mainly  concerned  in 
disease,  should  be  kept  distinct  from  the 
higher  groups  in  which  such  multiplicity  of 
form  is  normal. 

Temperature  in  Kelation  to  Growth.  

The  temperatvire  of  cultivation  has  been 
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shown  by  mimerous  observations  on  many 
species  to  have  a  most  important  bearing 
not  only  upon  the  rapidity  of  growth,  but 
also  upon  the  phases  of  life  and  the  reactions 
of  the  organism.  More  especially  spore- 
formation  may  occur  with  certainty  and  readi- 
ness only  under  particular  conditions  of  tem- 
perature. An  example  of  this  is  found  in 
the  tetanus-bacillus.  But  there  can  be  no 
doubt  that  some  of  the  statements  which 
have  been  made  on  this  point  have  given 
too  rigid  a  limit  to  the  possible  temperature- 
range.  For  example,  it  has  been  alleged 
that  the  tubercle-bacillus  can  only  grow  at 
a  temperature  of  at  least  37°  C.  outside  the 
body,  but  this  is  no  doubt  an  error.  In  order 
to  successful  growth  under  unfavourable  con- 
ditions, some  of  the  more  markedly  parasitic 
bacteria  do  require  a  regulated  temperature 
not  lower  than  that  of  the  human  body. 

Speaking  generally,  those  bacteria  which 
are  normally  concerned  in  fermentations 
and  decompositions,  and  are  only  accidentally 
or  potentially  parasitic,  grow  most  actively  at 
a  range  of  17°-25°  0.  (about  60°-77°  F.),  and 
better  over  70°  F. — a  normal  summer  tem- 
perature. Those  which  are  most  definitely 
parasitic,  such  as  tubercle  and  anthrax, 
thrive  best  at  35°-40°  G.  (95°-104°  F.). 
Some  of  these,  however,  can  be  readily 
grown  at  ordinary  temperatures,  such  as 
typhoid  and  anthrax,  whilst  others  require 
to  be  carefully  incubated  at  the  higher  tem- 
peratures {e.g.  tubercle,  diphtheria). 

At  the  lower  temperatm'es  spore-formation 
may  not  occiu",  or  may  be  very  slow;  thus 
anthrax  bacillus  is  said  not  to  form  spores 
below  20°  0.  (68°  F.). 

Besistance  of  Bacteria  to  Tempera- 
ture.— Not  only  the  temperature  of  most 
active  growth,  but  also  that  of  the  death- 
point,  differs  for  different  species,  and  at 
different  stages  of  life.  Speaking  generally, 
the  spores,  when  fuUy  formed,  show  a  far 
greater  capacity  for  resisting  both  heat  and 
cold. 

The  death  temperature  of  several  species 
has  been  carefully  studied.  With  few  excep- 
tions, even  spores  are  entirely  killed  by  ex- 
posing to  a  moist  heat  (steaming  water)  of 
100°  0.  for  a  few  minutes.  But  in  some  as  long 
as  half  an  hour  may  be  necessary,  and  in 
some  even  an  hour,  in  a  current  of  steam.' 
Superheated  steam  of  110°-120°  C.  is  rapidly 
and  invariably  fatal  even  in  a  few  seconds. 

Dry  heat  is  far  more  variable  in  effect  and 
less  active,  especially  if  the  spores  have  been 
first  allowed  to  dry  thoroughly.  Dry  heat 
kills  spore-free  bacteria  in  an  hour  and  a 
half  of  a  little  over  100°  C. ;  spores  of  moulds, 
an  hour  and  a  half  of  100°-115°  0.  A 
temperature  of  130°-140°  C.  may  be  borne 
for  some  hours  without  completely  destroy- 

'  A  recently  described  potato-bacillus  required 
fotir  hours  of  steaming  at  100°  to  destroy  spores. 


ing  all  spores  (e.g.  spores  of  anthrax  bacilli) ; 
but  this  is  only  true  of  a  few,  so  far  as  is 
known. 

On  the  other  hand,  most  spore-free  bacteria, 
or  bacteria  in  which  the  formation  of  the 
spores  is  incomplete,  are  readily  killed  by 
much  less  elevated  temperatures,  and  may 
perish  at  50°-60°  C.  Some  few  are  known 
still  to  grow  at  60°-70°  C. 

The  heat-resisting  capacity  of  the  same 
species  is  also  found  to  vary  in  different  cul- 
tivations, the  degree  of  vitality  at  different 
ages  evidently  undergoing  modifications. 

On  the  other  hand,  the  resistance  to  cold 
is  equally  great.  The  spores  of  some  bacteria, 
and  the  cells  of  some  micrococci,  are  not 
destroyed  even  by  the  most  intense  cold. 

The  freezing  death-point  is  difficult  to 
determine  for  spore-free  bacteria,  owing  to 
the  difficulty  of  excluding  the  results  of 
physical  changes  in  the  media,  and  also  of 
ensuring  the  entire  absence  of  spores ;  but 
freezing  kiUs  many,  and  alternate  freezing 
and  thawing  may  also  kill  some  spores  which 
are  not  killed  by  freezing  (Prudden). 

These  studies  have,  it  need  hardly  be 
pointed  out,  a  most  important  bearing  upon 
the  subject  of  disinfection. 

Alternations  of  Temperature. — Tyn- 
dalVs  sterilisation  method. — Bacteria  when 
in  fluids  are  seriously  injtured  by  extreme 
alternations  of  heat  and  cold.  Thus,  if  a 
cultivation  be  heated  to  58°-60°  C.  (136-5°- 
140°  F.)  for  half  an  hour  to  two  or  three 
hours, and  thenallowed  to  cool  totheordinary 
temperature,  17°-20°  C,  and  if  the  process 
be  repeated  on  the  following  three  or  four 
days,  nearly  all  bacteria,  whether  spores  or 
cells,  win  be  killed,  and  the  fluid  will  be 
'  sterile,'  or  bacterium-free. 

It  is  supposed  that  the  mechanism  of  this 
process  is  that  the  cells  present  are  destroyed 
by  the  heat ;  and  that  the  spores  germinate, 
and  the  cells  developed  from  them  are  on 
the  following  or  successive  days  destroyed 
i  also.  But  some  facts  lead  us  to  doubt  whether 
this  is  the  entire  explanation,  for  the  destruc- 
tion occurs  whether  they  are  in  a  suitable 
soil  or  no,  and  alternations  of  fi'eezing  and 
thawing  have  a  like  effect. 

It  must  also  be  mentioned  that,  whilst 
most  bacteria,  when  spores  have  not  been 
formed,  are  killed  by  a  temperature  of  60°  C, 
e.g.  typhoid,  glanders,  cholera,  and  tubercle 
bacilli,  some  require  a  higher  temperature ; 
thiis.  Staphylococcus  jjyogencs  aureus  re- 
quires 80°  C. 

Other  Conditions  Unfavourable  to 
Growth. — Exposure  to  direct  sunlight  has 
a  powerful  influence  in  arresting  the  gi'owth 
of  bacteria,  as  of  many  other  of  the  lower 
fimgi.  Actual  death  may  occiu",  or  the  pro- 
cesses of  development  and  spore-formation 
may  be  arrested  or  prevented.  Deficiency 
of  nutriment  has  a  like  effect.  So  also  has 
deficiency  of  oxygen  in  aerobic  species,  oxy- 
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gen  being  essential  to  spore-formation  in 
them.  On  the  other  hand,  the  presence  of 
free  oxygen  may  be  equally  deleterious  to 
some  which  are  anaerobic,  especially  some 
of  the  putrefactive  species.  The  presence  of 
free  acid  is  found  to  be  incompatible  with 
growth  in  many,  if  not  most,  bacteria,  whilst 
it  is  alleged  that  mould  fungi  flourish  equally 
or  better  in  an  acid  than  in  an  alkaline  or 
neutral  medium.  Further,  many  bacteria 
generate,  as  by-products,  substances  of  '  an- 
tiseptic '  nature,  such  as  some  of  the  coal- 
tar  group,  and  these,  if  produced  in  sufficient 
quantity,  and  not  removed,  may  arrest 
growth. 

From  these  facts  in  relation  to  nutriment 
and  temperature  the  conditions  under  which 
artificial  culture  must  be  carried  on  can  be 
readily  deduced.  We  must  have  a  medium 
which  contains  nutriment  in  a  moist  or  fluid 
form,  with  firee  access  of  oxygen,  or  in  some 
cases  (anaerobic)  with  its  exclusion,  and  a 
suitable  temperature  must  be  maintained. 
The  nutriment  should  contain  proteid  sub- 
stances; and,  if  possible,  some  of  these  should 
be  in  forms  in  which  they  are  readily  broken 
down — hence  the  use  of  prepared  peptone. 

Modes  of  Study. — For  the  complete  study 
of  micro-organisms,  various  modes  of  in- 
vestigation may  be  followed.  The  microscopic 
characters,  even  when  aided  by  special  stain- 
ing reactions,  do  not  afford  a  sufficiently 
satisfactory  means  of  discrimination  between 
aUied  forms.  Nevertheless,  when  these  cha- 
racters are  very  pecuhar,  and  when  the 
organism  is  found  in  constant  association 
with  a  pecuhar  change,  as  in  the  case  of 
the  tubercle-bacillus,  its  identification  in  the 
tissues  is  comparatively  easy. 

The  sources  of  fallacy  in  microscopic  study 
are  briefly  these : 

(1)  The  very  minute  size  of  many  microbes 
makes  the  more  dehcate  points  of  difference 
hard  to  appreciate  with  our  present  powers, 
and  slight  failure  in  preparation  may  espe- 
cially obscure  them.  Hence  able  investiga- 
tors have  described  the  same  organism  with 
quite  different  characters — a  bacUlus  as 
diplococcus. 

(2)  The  size  of  the  organism,  never  con- 
stant as  regards  length,  varies  in  different 
animals  and  under  different  conditions  of 
cultivation,  both  as  regards  diameter  and 
length.  Absolute  statements  of  size  must 
therefore  be  received  with  caution.  The  fact ' 
IS  now  well  established  for  numerous  organ- 
isms, and  appears  to  be  a  general  law. 

(3)  The  apparent  size,  as  in  the  case  of  all 
cyhndrical  or  spherical  bodies,  whose  sub- 
stance 18  of  different  density  at  the  centre 
and  surface,  will  appear  different  in  different 
refracting  media,  partly  owing  to  the  difficulty 
m  focussmg  the  widest  part.  This  is  also 
true  when  the  body  is  stained,  partly  because 
the  staining  is  unequal.  Hence  cylindrical 
bacilli,  with  spores  of  nearly  equal  diameter 


at  the  end,  have  been  represented  as  pin- 
shaped. 

(4)  The  action  of  reagents  or  of  heat,  both 
in  preserving  and  hardening  tissues  or  fluids, 
or  in  staining  and  mounting  processes,  has  a 
marked  effect  upon  the  apparent  size  of  the 
organisms.  Many  of  them  are  proportionately 
less  affected  than  softer  tissue-elements,  but 
the  effect  is  pronoimced  in  nearly  all  to 
which  special  study  has  been  directed.  Ee- 
agents  may  also  obscure  pecuhar  characters 
—  for  example,  the  Umhiillung,  or  material 
which  forms  a  sort  of  shell  or  capsule  around 
some  organisms,  and  which  is  derived  from 
a  softening  of  the  cell-wall. 

And,  lastly,  it  is  found  that  for  the  recog- 
nition of  some  pathogenic  microbes,  it  is 
almost  essential  that  the  tissues  should  either 
be  fresh,  or  that  they  should  be  very  carefully 
preserved  by  special  methods.  Otherwise, 
success  is  exceptional,  and  the  number  found 
very  small  compared  with  those  actually  pre- 
sent. 

Cultivation. — Fortunately,  in  the  case  of 
a  large  number  of  micro-organisms  we  have 
a  far  more  perfect  and  easy  mode  of  study, 
that  of  cultivation  or  pure  cultiu'e  {JRein- 
cuUii/r).  By  this  method,  introduced  by 
Klebs,  and  perfected  by  Koch  and  others, 
organisms  are  not  only  isolated,  sown  in 
fresh  soil  in  successive  generations,  and  thus 
removed  from  all  addition  and  impurity, 
but  they  can  be  studied  in  a  pure  condi- 
tion as  to  their  morphological,  physiological, 
and  chemical  characters.  By  growth  in 
different  media,  their  fermentative  effects 
and  products  can  be  investigated.  This  at 
present  constitutes  one  of  the  most  important 
and  hopeful  branches  of  bacteriological  re- 
search. 

By  culture,  especially  when  aided  by 
Eoicroscopic  study,  the  recognition  of  vari- 
ous forms  becomes  easy.  For  each  organism 
possesses  its  own  pecuhar  characters,  espe- 
cially when  grown  upon  or  in  semi-solid 
media.  These  characters  comprise  form  of 
the  mass,  colour,  rate  of  growth,  results  and 
effects  on  the  nutrient  media,  effects  of  the 
presence  or  absence  of  oxygen,  capacity  of 
growth  on  different  media  and  temperature. 
They  may  vary  for  the  same  organism  in 
different  media,  and  when  taken  together  con- 
stitute almost  absolute  distinctions  of  the 
various  known  forms.  By  the  aid  of  a  lens, 
the  earliest  groups  and  colonies  may  be 
studied,  and  will  often  be  foimd  to  branch 
and  grow  in  a  characteristic  way. 

Mode  op  Cultivation. — Of  this  a  very 
brief  outline  must  suffice,  as  the  practical 
details  would  occupy  too  much  space. 

The  soil  may  be :  (1)  Fluid,  as  milk,  aqueous 
humour,  broths  of  various  kinds,  hay  and 
other  vegetable  infusions,  urine,  or  chemical 
combinations,  such  as  Cohn's  fluid ;  (2)  Semi- 
solid, as  boiled  potato,  bread  paste,  &c. ;  or 
(8)  A  jelly,  as  various  broths  gelatinised  with 
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isinglass,  gelatine,  or  agar,  or  serum  inspis- 
sated by  heat.  The  introduction  of  gela- 
tinised media  by  Koch  has  been  an  enor- 
mous aid  to  the  study  of  bacteria.  All  these 
media  may  be  used  with  advantage  in 
various  cases;  but  of  most  universal  appli- 
cation, owing  to  their  translucency,  ready 
manipulation,  and  wide  range  of  utility,  are 
the  gelatinised  media.  They  may  be  used  in 
mass,  or  spread  out  in  a  thin  layer  on  a  glass 
plate  or  slide,  or  lining  the  interior  of  a  test- 
tube  or  flask. 

The  basis  of  the  soil  commonly  consists  of 
meat  broth  (fowl,  beef,  veal,  &c.),  to  which  is 
added  a  certain  quantity  of  prepared  peptone, 
and  in  some  cases  cane  or  grape  sugar.  A 
sufficient  proportion  of  gelatine  is  added  to 
produce  a  jelly  at  normal  temperatures.  Or 
if  agar-agar  is  used,  the  jelly  melts  at  a  much 
higher  temperature.  The  addition  of  5  to 
8  per  cent,  of  glycerine  to  the  agar  jeUy 
appears  greatly  to  increase  its  activity  and 
range  of  use,  and  retards  drying  up  of  the 
jelly  ('glycerine  agar').  Mixture  of  serum 
with  jelly  may  also  be  employed. 

Sterilisation,  both  of  the  vessels  and 
cultivating  media,  is  essential ;  and  the  abso- 
lute exclusion  of  all  external  organisms. 
The  former  is  mauily  effected  by  heat,  the 
latter  either  by  sterilised  cotton-wool  or  by 
the'  action  of  gravity. 

The  sowing  of  the  microbes  in  the  culti- 
vating soil  is  effected  in  the  case  of  solid  or 
gelatinised  media  by  a  sterilised  platinum 
wire  or  glass  rod,  the  vessel  where  possible 
being  inverted :  in  the  case  of  fluid  media  by 
the  same,  or  by  various  ingeniously  devised 
forms  of  apparatus.  Practical  experience 
shows  that,  with  ordinary  care  and  some 
practice,  an  organism  may  be  absolutely 
isolated  and  cultivated  through  scores  of 
generations  with  little  risk  of  failure. 

Isolation  of  Micro-organisms.  —  It  is 
evident  from  the  above  that  when  a  micro- 
organism is  present  in  a  fluid  or  in  the  tis- 
sues in  a  pure  state,  its  cultivation  is  gener- 
ally a  matter  of  little  difficulty.  All  that  is 
necessary  is  to  transfer  to  the  culture-medium 
in  a  test-tube  a  small  quantity  of  the  material 
containing  the  micro-organism,  by  means  of 
the  sterHised  platinum  needle.  If  the  medium 
is  solid,  the  inoculation  is  made  either  in  the 
form  of  a  '  stroke  '  on  the  surface,  or  a  '  pmic- 
ture '  into  the  substance  of  the  medium.  "When 
several  varieties  of  organisms  are  present 
together,  various  methods  have  been  devised 
for  separating  them ;  and  of  these  the  '  plate- 
cultivation  '  method,  introduced  by  Koch,  is 
the  most  useful  and  most  commonly  used. 
The  principle  of  the  method  is  that  single 
organisms  in  suitable  conditions  give  rise  to 
single  colonies  of  the  same  organism;  and 
that  accordingly,  if  the  colonies  are  suffi- 
ciently separate  from  one  another,  piire 
cultivations  can  be  made  from  each. 

To  accomplish  this,  three  or  four  test-tubes 


containing  peptone-gelatine  are  taken,  and 
their  contents  are  thoroughly  liquefied  at 
about  38°  C.  One  is  then  inoculated  by  a 
platinum  needle  with  a  drop  of  fluid  con- 
taining the  organisms,  and  its  contents  are 
thoroughly  shaken  so  as  to  distribute  the 
organisms  uniformly.  Two  or  three  drops  of 
the  mixture  are  then  transferred  to  a  second 
tube,  which  is  also  thoroughly  shaken.  A 
third  is  inoculated  from  the  second,  and  some- 
times also  a  fourth  from  the  third,  in  the  same 
manner.  The  contents  of  the  tubes  are  then 
poured  out  in  succession  on  sterilised  flat 
glass-plates  or  shallow  glass-capsules,  and 
allowed  to  solidify.  The  plates  are  then  placed 
in  a  sterile  moist  chamber,  and  allowed  to 
remain  till  signs  of  growth  appear.  In 
the  first,  and  probably  in  the  second  plate, 
the  number  of  colonies  arising  from  single 
organisms  will  generally  be  too  great  to 
allow  a  satisfactory  separation;  but  in  the 
third,  a  small  number  of  scattered  colonies 
may  appear,  and  separate  test-tubes  may  be 
inoculated  from  any  of  them  by  means  of  a 
fine  platinum  needle.  The  colonies  of  differ- 
ent bacteria  in  plate-cultivations  present 
different  appearances,  according  to  the  colour 
and  form  of  the  colony,  the  characters  of  its 
margins  and  surface,  the  position  in  the  me- 
dium, and  its  liquefying  the  medium  or  not. 
This  method,  therefore,  affords  a  valuable  aid 
in  distinguishing  different  species. 

In  the  case  of  organisms  which  do  not 
grow  at  ordinary  temperatures,  gelatine  plates 
are  not  suitable,  and  agar  must  be  used,  or  a 
mixture  of  agar  and  gelatine,  &c.  The  agar 
requires  a  high  temperature  to  liquefy  it 
(generally  about  90°  0.),  but  it  remains  in 
the  fluid  condition  down  to  40°  C,  at  which 
temperature  it  is  used. 

Instead  of  using  plates,  Esmarch  roUs  the 
tubes  containing  the  liquid  gelatine  imder  a 
stream  of  cold  water,  so  that  the  gelatine 
forms  a  thin  solid  layer  lining  the  tubes. 
The  growth  of  the  colonies  in  the  gelatine 
layer  can  then  be  very  conveniently  watched. 

Modes  of  Staining  Bacteria. — In  stain- 
ing bacteria  we  employ  almost  exclusively 
the  basic  aniline  dyes,  which  are  found  to 
stain  aU  known  bacteria  with  greater  or  less 
readiness  (though  for  such  as  tubercle  bacilli 
special  combinations  must  be  used) ;  and  of 
these,  methyl  blue,  fuchsin,  methyl  and  gen- 
tian violet  are  the  most  suitable.  In  examin- 
.ing  cultures  microscopically,  a  small  portion 
of  the  culture  may  be  broken  down  and 
mixed  with  a  few  drops  of  a  weak  watery 
solution  of  one  of  these  coloiurs;  a  cover- 
glass  is  then  placed  over  the  fluid,  and  the 
examination  made.  In  order  to  observe  the 
movements  of  the  organisms,  it  is  better  to 
examine  them  first  simply  in  distilled  water, 
and  they  may  be  coloured  afterwards  by 
placing  a  drop  of  the  staining  solution  at  the 
edge  of  the  cover-glass,  and  allowing  it  to  mix 
with  the  water.    Permanent  preparations  of 
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pure  cultures  are  best  made  by  spreading  a 
small  quantity  of  the  culture  on  a  cover-glass 
(if  the  culture  is  solid  a  small  quantity  ought 
first  to  be  mixed  with  a  sterile  fluid),  allow- 
ing it  to  dry,  and  then  passing  it  two  or  three 
times  through  a  gas-flame.  The  film  may 
then  be  staiaed  by  floating  the  cover-glass  on 
a  weak  watery  or  alcohoHc  solution  of  one 
of  the  above-mentioned  staias ;  or  some  of 
the  special  staining  methods  may  be  used,  and 
for  certain  bacilli  this  is  necessary.  Fluids 
containing  bacteria,  the  juice  of  tissues,  &c., 
may  be  examined  in  a  similar  manner. 

In  staining  bacteria  in  sections  of  tissues, 
in  fluids  rich  in  cells,  &c.,  the  tissue-elements 
are  apt  to  become  stained  in  such  a  way  as 
to  obsciu-e  the  organisms,  and  accordingly 
various  methods  have  been  devised  in  order 
to  remove  the  stain  wholly  or  partially  from 
the  tissues,  and  leave  the  bacteria  coloured. 
The  principle  of  aU  these  methods  is  the 
same,  namely,  the  employment  of  chemical 
agents  along  with  the  stain,  which  aid  its 
penetrating  power,  and  tend  to  fix  it  in  the 
bacteria — mordants,  for  example,  aniline  oU, 
carbohc  acid,  tannin,  and  various  metallic 
salts;  and  the  siibsequent  treatment  with 
decolorising  agents,  such  as  weak  alcohol, 
acetic  acid,  and  mineral  acids,  in  order  to 
remove  the  excess  of  stain.  The  combina- 
tions of  stain,  mordant,  and  decoloriser  are 
very  numerous  ;  of  the  mordants,  aniline  oil 
and  carbohc  acid  are  the  most  commonly 
used.  One  of  the  most  useful  combinations  is 
gentian  violet  with  aniline  oil,  made  as  fol- 
lows :  A  watery  solution  of  aniline  oil  is  made 
by  shaking  about  5  parts  of  aniline  oil  in  100 
of  water ;  this  is  filtered,  and  there  is  then 
added  to  it  5  to  10  parts  of  a  saturated  alco- 
holic solution  of  gentian  violet ;  the  mixture 
is  then  carefully  filtered.  Sections  are  stained 
in  this  for  a  few  minutes  or  longer  (according 
to  the  properties  of  the  bacteria),  and  then 
decolorised  by  a  weak  solution  of  acetic  acid 
to  the  required  extent.  Another  well-known 
solution  is  Ziehl's  carbol-fachsin  solution, 
whose  composition  is:  Carbolic  acid,  5  per 
cent,  in  water,  100  parts;  alcohol,  10; 
fuchsin,  1.  Kuhne's  carbohc  methyl-blue  so- 
lution is  made  in  the  same  way,  methyl  blue 
being  used,  in  somewhat  larger  proportions, 
instead  of  the  fuchsin.  The  sections  may 
be  afterwards  decolorised  in  acetic  acid  or 
alcohol.  We  have  found  this  a  most  useful 
stain  for  general  use.  Alkalis  as  a  rule 
increase  the  staining  power  of  the  aniline 
dyes,  and  accordingly  we  have  various  com- 
binations of  methyl  blue  or  violet  with  car- 
bonate of  ammonium,  potash,  &c.  An  excel- 
lent formula  is  that  of  Loffler— 30  cc.  of  a 
concentrated  alcohohc  solution  of  methyl 
blue,  added  to  100  cc.  of  a  weak  solution  of 
caustic  potash,  1 : 10,000.  Sections  are  stained 
for  varying  lengths  of  time,  generally  about 
half  an  hour,  and  then  decolorised  by  weak 
acetic  acid. 


By  these  various  methods  the  nuclei  of 
the  tissues  also  retain  their  colour  to  a 
greater  or  less  extent ;  and  a  method  has 
been  devised  by  Gram  by  means  of  which 
a  staining  of  the  bacteria  alone  is  obtained. 
In  this  method  the  iodine  forms  with  the 
gentian  violet  a  combination  within  the 
micro-organisms  which  remains  after  the 
nuclei  have  lost  their  colour.  Sections,  &c., 
are  first  stained  in  the  gentian  violet  anUine- 
water  solution,  are  washed  in  water,  and  are 
then  placed  for  abouttwo  minutes  in  the  iodine 
solution  (iodine  1,  iodide  of  potassium  2, 
water  300).  They  are  then  washed  repeat- 
edly in  alcohol  tiU  the  colour  is  almost  com- 
pletely discharged,  and  the  tissues  can  then 
be  counterstained  by  eosin,  picro-carmine, 
&c.  Giinther  has  modified  the  method  by 
placing  the  sections  in  weak  hydrochloric 
acid  (3-5  per  cent.)  for  ten  seconds  after  they 
have  been  half  a  minute  in  alcohol,  and  thus 
removes  a  precipitate  of  the  stain  which  is 
sometimes  hable  to  form.  Gram's  method, 
though  excellent  for  many  purposes,  is  not 
universally  apphcable,  as  it  is  found  that 
many  bacteria  lose  the  colom*  along  with  the 
tissues  during  the  washing  with  alcohol; 
and  accordingly,  in  the  description  of  the 
various  species  of  bacteria,  one  of  the  points 
generally  stated  is  whether  or  not  they 
become  decolorised  in  Gram's  method, 
though  many  of  the  statements  made  are 
too  absolute. 

In  order  to  obviate  the  decolorisation 
which  occurs  in  the  case  of  some  bacteria 
during  the  process  of  dehydration  with 
alcohol,  various  means  have  been  employed, 
one  of  the  best  of  which  is  that  of  Wei^ert. 
In  this  method  the  sections,  after  being 
stained  in  an  alkaline  gentian  violet  solu- 
tion, are  dehydrated  with  pure  aniline  oil, 
cleared  in  xylol  and  mounted  in  balsam. 
One  of  us  has  also  found  that  sections  of 
tissues  embedded  in  parafl&n  can  be  stained 
in  a  very  simple  manner.  The  sections, 
which  ought  to  be  as  thin  as  possible,  are 
floated  on  the  surface  of  a  weak  solution  of 
the  aniline  stain,  and  the  liquid  is  very 
gently  heated.  The  sections  become  quite 
flat,  and  the  stain  is  seen  to  penetrate  into 
the  tissue.  After  a  few  minutes  they  are 
washed  well  on  the  surface  of  water,  placed 
on  a  slide,  and  allowed  to  dry.  The  paraffin 
is  then  removed  by  xylol  and  the  section  is 
mounted  in  balsam.  By  this  method  bacilli 
which  are  decolorised  with  the  greatest  readi- 
ness with  alcohol  remain  deeply  colom-ed, 
whilst  the  stTength  of  the  stain  and  the 
time  of  staining  can  easily  be  regulated  so 
that  the  tissues  are  not  over-stained. 

Tubercle  bacilli  afford  an  example  of 
micro-organisms  which  do  not  readily  take 
up  the  stain,  but  they  retain  it  with  great 
tenacity.  Various  methods  have  been  devised, 
the  best  being  probably  the  Ziehl-Neelsen 
method.    Films  of  sputum,  &c.,  are  stained 
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xvith  the  carbol-fuchsin  solution,  and  heated 
till  steam  arises,  for  three  or  four  minutes. 
They  are  then  decolorised  in  dilute  sulphm-ic 
acid  (20  per  cent.),  till  the  colour  is  aknost 
gone,  then  they  are  placed  in  water.  The  acid 
is  then  thoroughly  removed  by  washing  in 
water,  and  they  may  be  counterstained  by 
placing  them  in  a  watery  solution  of  methyl 
blue  for  one  or  two  minutes.  The  tubercle 
bacilli  are  thus  stained  bright  red;  the 
tissues  and  other  bacteria  are  stained  blue. 
The  heating  facihtates  the  penetration  of 
the  stain  and  accelerates  the  process  ;  but  it 
IS  better  to  stain  sections  for  a  longer  time 
in  the  cold  (seven  to  eight  hours),  as  they 
are  apt  to  become  crumpled  by  the  heating. 
The  process  of  staining  can  be  stiU  further 
shortened  by  combining  the  processes  of 
decolorising  and  counterstaining  by  means 
of  the  following  solution:  Water  50  parts, 
alcohol  30,  nitric  acid  20,  methyl  blue  to 
saturation.  Sections,  &c.,  after  being  stained 
in  the  carbol-fuchsin  solution,  are  placed  in 
this  for  about  a  minute,  and  are  then  washed 
in  water,  _&c.  (B.  Fraenkel).  Further  details 
will  be  given  in  the  description  of  special 
organisms. 

Staining  of  spores. — In  ordinary  staining 
with  gentian  violet,  &c.,  the  spores  of  baciUi 
do  not  generalljr  take  up  the  stain,  but  ap- 
pear as  bright  uncoloured  points.  By  using 
the  carbol-fuchsin  solution,  however,  with  the 
assistance  of  heat,  they  can  be  coloured,  and 
if  a  strong  decolorising  agent  be  then  used 
it  is  found  that  the  cells  lose  their  colour 
whilst  the  spores  retain  it.  A  contrast  stain 
such  as  methyl  blue  may  then  be  used. 
This  method  succeeds  well  in  the  case  of 
some  bacilli  {B.  suhtilis),  but  not  of  aU;  and 
as  it  is  somewhat  uncertain  in  its  results 
it  cannot  be  always  relied  upon  as  a  test  for 
demonstrating  spores. 

Staining  of  fiagella. — Loffler's  method 
for  demonstrating  fiagella  consists  of  two 
stages — first,  treatment  with  a  mordant; 
secondly,  the  application  of  the  staining 
solution.  The  mordant  has  the  following 
composition  :  10  cc.  of  a  20  per  cent,  solution 
of  tannic  acid,  a  few  drops  of  a  saturated 
solution  of  ferrous  sulphate,  and  4  to  5  cc.  of 
logwood  infusion  (logwood  chips  1,  water  8). 
A  few  drops  of  this  are  placed  on  the  cover- 
glass  preparation,  and  the  fluid  is  heated  for 
a  minute  or  two  till  steam  arises.  The 
cover-glass  is  then  washed  in  water ;  and  we 
liave  found  that  a  very  prolonged  washing 
is  necessary  for  a  successful  i-esult.  The 
preparation  is  then  stained,  Loffler's  special 
stain  having  the  composition — Saturated 
watery  solution  of  aniline  oil  100,  solution  of 
caustic  soda  (1  per  cent.)  1,  gentian  violet  in 
powder  4 ;  the  mixture  being  thorouglily 
filtered. 

Relations  of  Micro-oroanisms  to  the 
Living  Body. — It  may  now  be  accepted  as 


an  estabhshed  fact  that  the  healthy  tissues 
and  fluids  within  the  substance  of  the  body 
are  free  fi-om  microbes.  But  the  surfaces, 
both  external  and  internal,  constantly  teem 
with  them  in  the  most  varied  forms.  Doubt- 
less a  large  proportion  of  these  are  of  in- 
nocuous character,  in  however  large  quantity 
they  might  enter  the  blood;  although  by 
artificial  cultivation  some  of  these  forms  can 
be  produced  in  sufiicient  quantity  to  be  toxic 
if  injected.  And  since  some  pathogenic  forms, 
which  are  common,  must  frequently  come 
mto  contact  with  the  various  mucous  sur- 
faces and  the  skin,  we  cannot  exclude  them 
fi:om  consideration. 

The  mechanism,  so  to  speak,  by  which  this 
bacterium-free  condition  is  maintained 
during  healthy  hfe  has  been  the  subject  of 
much  experiment  and  controversy.  Since 
foreign  particles  of  various  kinds,  much  larger 
than  microbes,  can  and  do  enter  the  lympha- 
tics (and  blood-vessels)  of  the  air-passages,  aU- 
mentary  canal,  and  even  the  skin,  it  is  certain 
that  microbes  can  also  enter.  Experiment 
has  shown  that  even  if  large  quantities  of 
certain  cultivations  are  injected  subcutane- 
ously  or  into  the  blood-stream,  they  rapidly 
disappear,  and  in  some  cases  after  a  few  hours 
they  can  hardly  be  detected  in  the  blood,  or 
even  in  the  lungs,  spleen,  and  kidneys,  where 
they  appear  to  be  largely  arrested.  Those 
discovered  are  often  in  various  stages  of 
degeneration  or  decay,  and  sometimes  many 
are  contained  in  leucocytes  and  connective- 
tissue  corpuscles. 

According  to  some,  it  is  especially  by  the 
activity  of  leucocytes  and  connective-tissue 
corpuscles  that  micro-organisms  are  de- 
stroyed. Of  late  years  this  view  has  been 
especially  developed  by  Metchnikoff  and  his 
followers,  who  have  alleged  for  some  leuco- 
cytes the  special  role  of  phagocytes,  ingest- 
ing, amceba-like,  noxious  foreign  particles, 
and  having  as  one  of  their  highest  functions 
the  elimination  of  microbes.  That  such  a 
part  is  played  by  leucocytes  and  by  connec- 
tive-tissize  and  by  other  cells  which  have  con- 
siderable amoeboid  activity  (epithelia  of  pul- 
monary alveoli  and  of  peritoneum),  has  long 
been  admitted ;  and  this  not  merely  for  the 
absorption  of  living  organisms,  but  also  for 
other  particles,  such  as  molecules  of  decayed 
protoplasm,  effete  haemocytes,  pigment  par- 
ticles, &c.  But  whUst  they  react  in  a  similar 
manner  in  relation  to  microbes,  the  latter 
may  continue  active  and  germinate  in  the 
leucocytes,  and  may  in  some  cases  cause 
their  destruction. 

That  the  freedom  firom  organisms  is  not 
solely  due  to  the  leucocytes  is  shown  by  the 
fact  that  blood-serum  and  other  materials, 
wliich  are  free  firom  leucocytes,  also  exert  a 
destructive  influence  upon  microbes.  The 
freedom  fi-om  bacteria  may  therefore  be  re- 
garded as  due  in  part  to  the  fact  that  the 
healthy  fluids  and  tissues  of  the  living  body 
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exert  an  antagonistic  action  to,  or  do  not 
serve  as  a  suitable  soil  for,  the  growth  of 
Lacteria.  The  chemical  or  physical  nature 
of  the  antagonistic  condition  is  a  highly  im- 
portant question,  and  one  which  at  present 
is  being  closely  investigated.  That  the  an- 
tagonistic condition  may  be  a  very  minute 
chemical  change  is  suggested  by  the  facts 
of  immunity,  natural  or  acquired,  and  by 
modified  susceptibihty  under  variations  of 
nutriment. 

The  power  of  resistance  to  inoculation  or 
infection  may  be  extremely  slight  for  some 
kinds  of  microbes ;  where  it  is  considerable,  it 
may  be  insufficient  to  resist  a  large  dose  of  the 
virus.  Dh-ect  experiment  has  shown  that  by 
great  increase  of  the  ntunber  of  the  organisms 
introduced,  or  by  repeated  inoculations, 
pathogenic  effects  may  be  produced,  even 
where  the  power  of  resistance  is  great.  Eesist- 
ance  to  one  microbe  may  be  lowered  by  the 
previous  or  concurrent  activity  of  another. 
The  introduction  of  unorganised  ferments 
into  the  blood  {e.g.  papayotin)  may,  it  is  al- 
leged, so  diminish  the  normal  resistance,  that 
the  common  forms  of  bacteria  readily  enter 
into  and  multiply  in  it. 

During  the  last  stages  of  life,  and  appa- 
rently also  in  some  conditions  of  disease,  the 
power  of  resistance  may  be  so  lowered  that 
common  bacteria  are  found  in  the  blood,  and 
penetrate  more  deeply  into  the  tissues  with 
which  they  are  normally  in  contact — e.g.  in 
the  alimentary  system.  But  it  must  be  re- 
membered that  resistance  to  the  entrance  of 
microbes,  and  resistance  to  the  effects  of 
pathogenic  microbes,  are  two  entirely  differ- 
ent orders  of  facts,  and  can  only  be  used 
to  explain  one  another  within  restricted 
limits. 

Some  general  statements  may  here  be 
briefly  made  as  to  our  present  standpoint  on 
the  subject  of  contagion  andimmunity.  These 
statements  are  intended  only  to  represent 
what  we  have  strong  evidence  for  believing, 
but  what  as  yet  is  not  fully  and  generally 
proved. 

The  pathogenic  activity  of  a  microbe  in 
any^ven  case  is  dependent  upon — 

1.  As  regards  the  virus : — the  active  vitality 
of  the  organism,  its  stage  of  development, 
the  nature  of  the  nutrient  medium  or 
soil  on  which  it  has  grown,  the  quantity  of 
the  dose,  and  the  presence  in  the  virus  of 
unorganised  ferments  or  other  substances, 
usually  generated  by  the  growth  of  the 
microbe,  which  lower  the  vitahty  locally  of 
the_  tissues,  or  generally  of  the  body,  into 
which  the  virus  enters.  Such  substances 
may  in  some  cases  be  generated  by  the  con- 
current action  of  other  microbes. 

2.  As  regards  the  individual :— the  inherent 
or  acquired  capacity  of  resistance  (of  unas- 
certained nature),  the  healthy  activity  of  the 
leucocytes  and  other  cells,  and  the  normal 
healthy  condition  of  the  fluids  of  the  body. 


Under  this  head  must  be  included  the 
absence  of  any  local  deterioration  or  area  of 
malnutrition  or  necrosis,  which  can  afford  a 
nidus  for  the  development  of  the  microbe 
within  the  body. 

And,  further,  in  so  far  as  the  known  facts 
of  contagious  or  infectious  diseases  can  be 
accepted  as  evidence,  the  presence  and 
activity  of  one  virus  may  prevent  or  retard 
the  action  of  another  equally  potent,  but  may 
tend  to  render  the  individual  more  suscep- 
tible at  a  later  period. 

Some  medicinal  substances  may  also  pos- 
sibly prevent  the  activity  of  the  virus,  but 
as  yet  our  experimental  knowledge  is  very 
limited.  Thus  corrosive  sublimate  in  con- 
siderable doses  may  fortify  against  anthrax 
inoculation  (Cash).  A  wide  field  is  here  open 
for  future  investigation. 

And,  lastly,  the  facts  of  immunity  acquired 
by  an  attack  of  some  diseases  have  laid  the 
foundation  for  protective  inoculation  by  a 
modified  or  attenuated  virus. 

Some  of  the  facts  bearing  upon  the  state- 
ments here  made  will  be  briefly  mentioned 
under  the  head  of  various  diseases. 

Eelations  of  Baoteeia  to  Special  Dis- 
eases.— In  considering  the  various  diseases 
associated  with  bacterial  infection,  we  find 
that  in  some  the  evidence  that  they  form  the 
virus  is  absolute,  in  others  it  is  incomplete 
in  varying  degree,  whilst  there  are  some 
which  from  their  close  analogy,  and  from 
some  partial  evidence,  may  be  provisionally 
included  in  the  list. 

In  studying  individual  diseases  and  their 
relation  to  bacteria,  we  may  convenientlj'^ 
group  together  those  which  have  close  ana- 
logies either  in  their  clinical  and  pathological 
features,  or  in  the  characters  of  the  organ- 
isms which  produce  them.  Some  of  these 
groupings  will  be  fairly  accurate  from  a 
scientific  standpoint,  others  can  be  only  pro- 
visional. The  advantage  of  such  grouping 
lies  in  the  fact  that  it  avoids  much  repetition, 
and  facihtates  the  study  of  allied  diseases. 
But  it  must  not  be  regarded  as  anything 
more  than  a  convenient  mode  of  arrange- 
ment with  our  present  knowledge. 

Group  I. — (1)  Suppuration  (especially  in 
acute  and  spreading  forms),  Pysemia,  and 
SepticjEmia ;  (2)  Osteo-myeUtis  or  Acute  Ne- 
crosis ;  (3)  Ulcerative  Endocarditis ;  (4)  Ery- 
sipelas ;  (5)  Gonorrhoea  (groxiping  doubtful)  ; 
(6)  Acute  Pneumonia  (grouping  doubtful). 

Group  II. — (7)  Malignant  OEdema;  (8) 
Tetanus. 

Group  III.— (9)  Tubercle;  (10)  Leprosy; 
(11)  Glanders  ;  (12)  Actinomycosis  ;  (13) 
Ehinoscleroma;  (14)  Syphilis. 

Group  IV.— (15)  Cholera  ;  (16)  Eelapsmg 
Fever. 

Group  V.— (17)  Anthrax;  (18)  Diphtheria; 
(19)  Typhoid ;  (20)  Epidemic  Influenza. 
Group  VI.— Diseases  in  which,  though 
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alleged  by  some,  there  is  as  yet  no  sufficient 
evidence  of  bacterial  origin. 

And  it  seems  desirable  to  append  a  brief 
account  of  the  micro-organisms  of  malarial 
fevers,  although  they  are  not  bacterial  in 
nature. 

Group  I. — Suppv/ration,Pycemia  and  Sep- 
ticcBmia,  wnd  '  Woimd-Infection  Diseases  ' 
in  General. — This  group  includes  those  com- 
mon '  septic '  conditions  vi'hich  are  frequently 
the  sequel  of  wounds  and  aUied  conditions. 
They  are  usually  associated  either  vpith  sup- 
puration or  spreadiag  ioflammation,  and  more 
or  less  intense  blood-poisoning.  They  are 
produced  by  various  bacteria,  of  which  some 
are  common,  others  rarer  causes.  To  some 
extent  the  form  of  disease  produced  is  de- 
pendent on  the  mode  of  introduction  or  on 
special  conditions  which  modify  the  action 
of  the  virus.  Thus,  the  organism  of  osteo- 
myelitis can  produce  ulcerative  endocarditis, 
as  can  also  certain  other  bacteria.  What 
we  call  erysipelas  maybe  produced  by  various 
bacteria,  e.g.  experiments  on  the  lower  ani- 
mals have  shown  that  the  bacillus  of  mouse - 
septicEEmia,  a  blood-disease  in  mice,  causes 
local  erysipelas  in  the  ear  of  a  rabbit.  But 
in  man,  experience  shows  that  the  com- 
monest causes  are  few  and  well  defined. 

Under  this  head  should  also  be  included 
the  various  forms  of  Infectious  Gangrene, 
such  as  'hospital'  gangrene,  cancrum  oris, 
&c.  But  oiu-  knowledge  of  these  conditions 
is,  as  regards  man,  too  incomplete  to  allow  of 
any  definite  statements,  and  we  have  there- 
fore not  discussed  it  separately. 

1.  Suppuration,  Pyaemia,  &e.— To 

avoid  ambiguity,  it  maybe  stated  that  we  look 
upon  suppuration  as  a  sequel  of  inflamma- 
tion under  certain  circumstances  in  which, 
by  gradual  accumulation  of  leucocytes  which 
have  passed  from  the  blood-vessels,  and 
gradual  hquefaction  of  the  tissue- elements, 
the  part  affected  becomes  occupied  by  the 
cream-like  fluid  known  as  pus.  Such  a 
process,  after  starting  at  one  point,  may 
spread  to  a  greater  or  less  extent,  and  some- 
times occurs  in  association  with  similar 
lesions  in  various  parts  of  the  body.  Suppu- 
ration is  accordingly  to  be  distinguished  from 
those  conditions  in  which,  by  the  action  of  a 
severe  irritant,  a  co-extensive  local  necrosis 
of  the  tissue  occurs,  which  may  afterwards 
undergo  some  softening.  Some  of  the  most 
important  questions  in  connexion  with  this 
subject  are  :  Can  suppuration  occur  apart 
from  the  action  of  micro-organisms  ?  What 
organisms  are  generally  concerned  in  the 
process  ?  And  what  is  the  relation  of  strictly 
local  abscess-formation  to  those  conditions  in 
which  so-caUed  metastatic  abscesses  occur, 
and  which  are  commonly  grouped  under  the 
head  of  pycemia  1 


Whilst  various  pyeemic  conditions  present 
the  characters  generally  associated  with 
diseases  of  bacterial  origin,  the  theory  that 
suppuration  is  in  all  cases  caused  by  micro- 
organisms might  a  priori  be  open  to  doubt. 
Partly,  however,  as  the  result  of  early  bac- 
teriological investigations,  partly  as  the 
result  of  the  antiseptic  treatment  of  wounds, 
the  belief  gained  a  wide  currency  that 
without  bacteria  suppuration  could  not 
occur.  Within  recent  years,  extensive 
series  of  experiments  have  been  performed 
by  various  workers  in  order  to  deter- 
mine whether  suppuration  can  be  produced 
by  a  simple  chemical  substance.  The  methods 
of  performing  these  experiments  have  been 
various.  In  some,  the  substance  to  be 
tested  was  simply  injected  under  the  skin 
with  antiseptic  precautions,  the  puncture 
being  closed  immediately  afterwards;  but 
as  this  was  open  to  certain  objections,  the 
method  was  devised  of  placing  the  chemi- 
cal substances  in  sealed  glass  tubes,  which 
were  introduced  into  the  tissues,  and  were 
broken  after  the  external  wound  had  healed. 
In  others,  again,  the  tubes  had  sharp  ends,  so 
that  after  a  time  they  could  be  moved  tmder 
the  skin  to  another  part  of  the  body  and 
there  broken.  Though  it  has  been  clearly 
proved  by  such  experiments  that  in  most 
cases  suppuration  does  not  follow,  and  that 
its  occiurrence  is  not  dependent  upon  the  in- 
tensity of  the  frritant,  yet  many  observers 
(Councilman,  Grawitz  and  De  Bary,  Stein- 
haus,  Christmas,  and  others)  agree  in  finding 
that  certain  chemical  substances  {e.g.  nitrate 
of  silver,  mercury,  &c.)  can  produce  local 
abscesses,  whose  contents  can  be  shown  by 
inoculation  on  culture-media  to  be  free  from 
the  ordinary  pyogenic  organisms.  Amongst  the 
substances  found  to  be  capable  of  producing 
suppuration  in  this  way  are  the  chemical 
products  of  several  of  the  pyogenic  bacteria. 


Fig'.  7S. — Masses  of  Micrococci  (Staphylococci  prob- 
ably) in  tlie  vessels  in  '  surgical '  kidney. 

But  even  if  it  be  admitted  that  pus,  with 
all  its  essential  characters,  can  be  produced 
by  the  action  of  a  simple  chemical  agent, 
much  more  important  questions  must  be 
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answered,  namely,  What  are  the  actual  causes 
of  suppiu-ation  as  met  with  clinically  ?  "What 
organisms  are  present  ?  and  Have  they  pyo- 
genic properties '? 

Amongst  the  first  to  demonstrate  the  pre- 
sence of  bacteria  in  ordinary  suppuration  was 
Ogston  of  Aberdeen,  who,  in  a  paper  pubhshed 
in  1881  {Brit.  Med.  Journ.  1881,  i.  p.  369),  de- 
scribed the  practically  invariable  presence  of 
micrococci  in  acute  abscesses,  and  afSrmed 
them  to  be  the  causal  agents  in  the  process. 
Some  of  these  organisms,  from  then-  growing 


Fig.  76. — Streptococci  in  Foetid  Sputum. 
X  800  diam. 


in  the  form  of  clusters,  he  called  StapJiylo- 
cocci ;  to  others  which  grew  in  the  form  of 
chains  he  applied  the  name  Streptococci 
(previously  given  by  Billroth).  The  former 
he  foimd  to  be  specially  associated  with  cir- 
cumscribed abscesses  ;  the  latter  with  spread- 


■PiG.  77. — Streptococci  of  Suppuration. — Dried  pus 
from  an  empyema  of  some  duration.  Showing 
chains  of  streptococci,  some  of  which  are  swollen, 
probably  from  degenerative  changes,  x  800  diam. 

ing  erysipelatoid  suppurations — facts  which 
have  since  been  confirmed  ('  Micrococcus- 
Poisoning,'  Journ.  Anat.  cmd  Phys.  1882-3). 
Shortly  afterv/ards  Eosenbach  {Mihroorcjcm- 
ismen  hei  den  Wtmd-Infectionshrwnlehcitcn 
dea  Menachen,  1884),  by  means  of  solid  cul- 


ture-media, obtained  pure  growths  of  these 
organisms,  and  separated  several  distinct 
species.  The  three  most  important  of  these 
he  called  Staphylococcus  pyogenes  aureus, 
Staphylococcus  pyogenes  albus,  Streptococ- 
cus pyogenes ;  whilst  another,  less  frequently 
met  with,  he  called  Micrococcus  pyogenes 
tenvAS.  Other  organisms  have  been  found 
in  acute  abscesses,  e.g.  Staphylococcus  pyo- 
genes citreus,  Staphylococcus  cereus  albus. 
Staphylococcus  cereus  flavus,  Bacillus  piyo- 
genesfoetidus  (Passet,  Fortschr.  d.  Med.  1885, 
Nos.  2  and  3),  Bacillus  pyocyaneus,  &c. 

Staphylococcus  pyogenes  aureus.  —  The 
most  frequently  present  of  these  organisms, 
and  that  which  has  been  the  subject  of  most 
investigation,  is  the  Staphylococcus  pyogenes 
aureus  (yellow  cluster-coccus,  Gelbtrauben- 
coccus).  This  organism,  when  grovra  on  cul- 
ture-media, has  certain  characteristics  which 
render  its  recognition  comparatively  easy. 
In  puncture-cultivations  on  gelatine,  growth 
is  seen  first  (in  about  twenty-four  hours  at 
the  ordinary  temperature)  as  a  greyish- white 
line  along  the  needle-track.  The  growth  soon 
assumes  a  yellowish  colour,  and,  as  liquefac- 
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Fig.  78. — Multiple  Suppurative  Septic  Nephritis 
('Surgical  Kidney'). — Shows  short  bacilli  in  ca- 
pillaries and  in  cells,    x  800  diam. 

tion  of  the  gelatine  rapidly  occurs  around  it, 
forms  a  flocculent  mass  at  the  jtmction  of  the 
fluid  and  solid  portions,  being  afterwards  of 
bright  orange  colour. '  If  a  stroke-cultivation 
be  made  on  agar  a  similar  growth  takes  jjlace 
along  the  line,  which  soon  shows  a  bright 
orange  colour ;  and  as  its  surface  is  smooth 
and  shining,  its  appearance  has  been  aptly 
compared  to  a  streak  of  orange  oil-paint  on 
the  surface  of  the  medium,  which  does  not 
undergo  any  liquefaction.  It  also  grows  on 
potatoes,  producing  here  also  the  character- 
istic yellow  colour.  Its  growth  on  these 
media  after  a  few  days  has  a  peculiar  sour 
smeU.  On  gelatine-plates  it  grows  as  minute 
round  points,  which  soon  reach  the  surface, 
and  then  liquefaction  occurs  around  them,  so 
that  small  masses  of  growth  are  seen  lying 
in  small  cups,  the  centres  of  growth  having 
by  this  time  acquired  a  yellowish  colour.  Id 
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its  growth  on  gelatine  a  considerable  amount 
of  peptone  is  produced— a  fact  which  has 
been  employed  to  explain  some  of  the  phe- 
nomena of  suppuration.  It  renders  the 
medium  acid,  and  hence  causes  coagulation 
of  milk,  in  which  it  readily  grows.  It  is 
capably  anaerobic,  but  when  it  is  grown  in 
the  dark  and  in  the  absence  of  oxygen  the 
yellow  colour  is  not  produced.  As  has  been 
already  mentioned,  it  stands  a  higher  tem- 
perature than  most  bacteria,  and  has  great 
tenacity  of  life,  fresh  cultivations  being  some- 
times readily  made  from  cultures  more  than 
a  year  old.  Microscopically,  the  growth  is 
found  to  consist  of  spherical  cocci  about 
•9  ^  in  diameter,  which  are  seen  growing  in 
the  form  of  large  masses  or  clusters. 

Staphylococcus  pyogenes  albus.  —  The 
Staphylococcus  pyogenes  albus  has  similar 
characters  to  the  preceding,  with  this  excep- 
tion, that  its  growth  never  assumes  a  yellow 
colour,  but  is  always  white.  The  two  species, 
however,  are  quite  distinct  from  one  another, 
and  all  attempts  to  permanently  deprive  the 
aureus  of  its  power  of  producing  the  yellow 
pigment  have  failed. 

Streptococcus  pyogenes.  —  The  Strepto- 
coccus pyogenes  grows  more  slowly  than 
the  two  organisms  just  described,  and  differs 
from  them  also  in  that  it  never  causes 
liquefaction  of  the  gelatine.  In  gelatine 
puncture-cultivations  a  faint  line  first  ap- 
pears, which  may  be  seen  by  means  of  a 
lens  to  consist  of  numerous  minute  points, 
of  a  whitish  translucent  appearance.  These 
gradually  enlarg:e  and  appear  as  round  dis- 
crete centres,  which  rarely  exceed  a  pin's 
head  in  size,  though  fresh  centres  may  form 
around  them.  On  the  surface  of  agar, 
growth  takes  place  in  a  similar  manner 
on  either  side  of  the  stroke,  giving  a  charac- 
teristic fernleaf-like  appearance.  Little  or  no 
growth  occurs  on  potatoes.  Microscopically, 
the  growth  is  seen  to  consist  of  spherical  cocci 
a  httle  larger  than  the  staphylococci  de- 
scribed, generally  growing  in  the  form  of 
chains,  which  may  contain  many  cells,  also 
occurring  singly  and  in  pairs.  The  same 
characteristic  arrangement  is  seen  when 
the  organism  is  growing  in  the  tissues. 

All  these  three  organisms  stain  readily 
with  Gram's  method. 

Coming  now  to  consider  the  association 
of  these  organisms  with  acute  suppurative 
conditions,  we  find  a  wonderful  agreement 
in  the  observations  of  a  great  many  inde- 
pendent workers.  The  original  statement 
of  Ogston,  that  in  all  acute  abscesses  the 
presence  of  micrococci  can  be  demonstrated, 
has  been  proved  by  subsequent  extensive 
researches  to  be  a  law  to  which  there  are  few, 
if  any,  exceptions.  The  researches  of  Eosen- 
bach,  Passet,  Garr^,  Ejrause,  Watson  Oheyne, 
and  many  others  may  be  mentioned  in  this 
relation.  Sometimes  only  one  kind  of  bac- 
terium is  found,  sometimes  two  or  more 


together,  the  most  firequently  present  being 
the  three  micrococci  above  described ;  and  of 
these  the  Staphylococcus  pyogenes  aureus  is 
perhaps  the  commonest.  These  organisms 
have  been  foimd  in  the  utmost  variety  of 
suppurative  conditions— whitlows,  boils,  sub- 
cutaneous abscess,  difliase  phlegmon,  em- 
pyema, &c.  In  some  chronic  abscesses,  as 
Ogston  stated,  it  may  be  unpossible  to  detect 
their  presence. 

Are  these  organisms,  then,  the  cause  of  the 
suppurations  with  which  they  are  associated  ? 
In  considering  the  experhnental  side  of  the 
question  we  may  take  the  Staphylococcus 
pyogenes  aureus,  as  it  has  been  the  organism 
most  commonly  employed.    At  the  outset 
it  may  be  stated  that  its  power  of  producing 
suppuration  depends  upon  the  number  of 
micrococci  injected;  and  that  number  varies 
not  only  for  different  animals,  but  for  different 
parts  of  the  same  animal,  for  example,  sup- 
pm-ation  is  much  more  easily  produced  in 
the  anterior  chamber  of  the  eye  than  in  the 
peritoneum.    When  introduced  mto  the  sub- 
cutaneous tissue  (most  conveniently  as  an 
emulsion  in  neutral  salt  solution)  it  produces 
a  local   abscess  with   typical  characters. 
Shortly  after  being  injected,  the  cocci  mul- 
tiply in  the  connective-tissue  spaces,  and  are 
found  not  only  lying  free,  but  also  withui  the 
leucocytes,  connective  corpuscles,  and  the 
endothelium  of  capillaries.  Inflammatory 
action  rapidly  supervenes,  and  leucocytes 
pass  in  great  numbers  into  the  tissues  from 
the  capillaries,  the  emigration  progressing 
till  the  tissue  appears  quite  filled  with  leuco- 
cytes of  the  multinucleated  type,  in  many 
of  which  micrococci  may  be  seen.    At  the 
margin  of  the  affected  area  cocci  are  stiU 
found  lying  free  in  the  lymphatic  spaces.  As 
the  aggregation  of  leucocytes  becomes  more 
and  more  marked,  the  connective  -  tissue 
elements  undergo  softening  and  liquefac- 
tion, the  ultimate  result  being  that  the  part 
affected  becomes  occupied  by  typical  pus.  The 
spread  or  arrest  of  the  suppuration  depends 
upon  the  growth  of  the  micro-organisms. 
In  favourable  cases  this  ceases  after  a  time, 
and  the  process  of  repair  sets  in. 

The  liquefaction  of  the  tissue-elements,  and 
the  non-coagulabihty  of  the  inflammatory 
exudation,  have  been  ascribed  to  the  pepto- 
nising  power  of  the  organism  ;  and  the 
vascular  phenomena,  in  part,  to  the  actual 
invasion  of  the  capillary  walls  by  the  organ- 
ism, though  chiefly  to  the  action  of  its 
chemical  products.  According  to  late  ob- 
servers {e.g.  Steinhaus,  Christmas)  the  steri- 
lised cultures  of  Staphylococcus  pyogenes 
am'eus  have  also  the  power  of  producing 
suppuration,  and  Brieger  has  isolated  a  tox- 
albumin  which  he  finds  to  have  the  power 
of  producing  suppurative  liquefaction  of  the 
tissues. 

It  may  also  be  mentioned  that  experi- 
ments with  this  organism  have  been  made 
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on  the  human  subject.  Garre  {Fortschr. 
d.  Med.  1885,  No.  6)  inoculated  Staphylo- 
coccus pyogenes  aiu-eus  on  a  few  small 
scratches  near  the  root  of  the  finger-nail, 
and  produced  a  small  cutaneous  abscess; 
and  by  rubbing  a  cultivation  on  agar  into 
his  arm  he  caused  a  carbuncular  condition, 
which  only  healed  after  some  weeks.  Bock- 
hart  and  Bumm  have  confirmed  the  observa- 
tions of  Garr^. 

Staphylococcus  pyogenes  alhus  has  the 
same  pyogenic  properties,  but  many  obser- 
vers have  found  that  it  is  less  virulent  in 
its  action.  Streptococcus  pyogenes  in  its 
growth  in  the  tissues  has  rather  a  tendency 
to  spread  by  the  lymphatics  over  a  wide 
surface,  than  to  form  a  local  abscess.  It 
causes  suppm'ation  when  injected  into  the 
serous  cavities  and  joints,  and  clinically  is 
often  met  with  in  those  positions  when  sup- 
pm-ation  is  present.  Several  other  organisms 
have  been  proved  to  possess  pyogenic  pro- 
perties. 

Injection  of  Staphylococcus  pyogenes 
aureus  into  the  blood  produces  effects  ac- 
cording to  the  dose  :  if  the  amount  be  small 
no  result  may  follow,  if  very  large  the  animal 
dies  with  septicsemic  symptoms  within  a  few 
hours.  If  the  animal  survive  a  large  injec- 
tion for  more  than  a  day,  changes  often  occur 
which  form  a  type  of  what  is  seen  in  various 
pysemic  conditions  in  the  human  subject. 
For  a  time  after  the  injection  the  organisms 
can  be  found  in  the  blood,  but  they  gradually 
disappear  from  it,  and  are  found  in  the  capil- 
lary walls,  kidneys,  liver,  &c.  According  to 
Liibbert  {Der  StajphylokohJcus  pyogenes  au- 
reus, £c.  1886)  and  Krause  {Fortschr.  d.  Med. 
1884,  Nos.  7  and  8),  they  also  pass  into  the 
urine,  and  can  be  cultivated  from  it ;  but 
this  probably  occurs  only  after  the  organ- 


PiG.  79.— Micrococci  in  capillaries  of  kidney  in 
Multiple  Septic  Abscess.  Showing  masses  of 
cocci  like  Staphylococons  pyogenes  aureus. 


isms  have  actually  grown  into  the  tubules, 
and  cannot  be  regarded  as  a  true  excretion, 
as  some  have  supposed.  Of  the  changes 
found  after  twenty-four  hours,  the  most  con- 
stant are  those  in  the  kidneys.    Under  the 


capsule  are  seen  a  number  of  paler  points, 
surroimded  by  a  zone  of  intense  injection, 
and  corresponding  to  those  there  are  found 
on  section  numerous  areas  of  pyramidal  or 
oblong  shape  in  the  cortex,  while  in  the  me- 
dulla pale  streaks  or  lines  of  pale  dots  are 
seen  running  between  the  tubules.  Micro- 
scopically, many  of  the  small  arteries  and 
capillaries  in  these  areas  are  seen  to  be 
plugged  with  collections  of  micrococci,  whilst 
these  are  also  found  in  the  lining  of  other 
vessels,  both  arteries  and  veins.  In  the 
tissue  surroimding  these  vessels  micrococci 
may  be  found,  and  the  cells  of  the  tubules 
show  necrotic  change,  while  at  the  margin 
infiltration  of  leucocytes  is  seen.  Later 
the  affected  areas  undergo  purulent  infiltra- 
tion and  softening,  and  form  small  abscesses. 
Quite  analogous  changes  are  found  in  other 
parts  of  the  body,  though  less  constantly  than 
in  the  kidneys.  In  the  muscle  of  the  heart 
small  vessels  may  be  plugged  in  the  same 
way,  the  fibres  around  being  the  seat  of 
necrotic  change  with  infiltration  of  leucocytes, 
leading  ultimately  to  foci  of  acute  suppura- 
tive myocarditis.  Abscesses  are  also  occa- 
sionally produced  in  the  ordinary  striped 
muscles,  in  the  joints,  under  the  periosteum, 
and  in  the  medullary  cavities  of  bones. 

Similar  phenomena  are  sometimes  ob- 
served in  the  human  subject  in  cases  of  ulcer- 
ative endocarditis  and  osteo-myelitis ;  and 
though  ordinary  pysemia  presents  some  dif- 
ferences, these  are  to  be  explained  by  its 
method  of  production.  In  pyaemia  the  series 
of  events  generally  starts  with  a  septic 
phlebitis  caused  by  an  external  wound,  and 
associated  with  the  formation  of  a  thrombus 
which  afterwards  softens  and  becomes  the 
source  of  emboli.  The  softening  of  the 
thrombus  is  for  the  most  part  due  to  pyogenic 
organisms,  though  others  may  be  associated 
with  them  ;  and  as  the  portions  of  softened 
thrombus  are  in  the  course  of  the  circulation 
carried  first  to  the  lungs,  and  there  plug  the 
pulmonary  vessels,  pulmonary  abscess  is  an 
almost  constant  feature  in  the  common  form 
of  pyemia.  In  experimental  intravenous 
injections  of  staphylococci,  on  the  other 
hand,  points  of  suppuration  are  very  rarely 
found  in  the  lung,  as  the  organism  seems 
unable  of  itself  to  gain  a  foothold  and  flourish 
in  the  lung-tissue.  Various  organisms  have 
been  cultivated  from  pyaemic  abscesses  and 
from  the  blood  in  pyaemia,  but  by  several 
observers  a  streptococcus  has  been  found  to 
be  most  frequently  present,  and  Eosenbach 
considered  it  th-e  chief  organism  concerned, 
though  not  regarded  as  specific.  The  rare 
occurrence  of  'metastatic'  phenomena  in  the 
course  of  ordinary  suppuration  is  probably  to 
be  explained  by  the  fact  that,  even  if  a  few 
organisms  do  enter  the  blood,  their  growth 
is  arrested  by  the  bactericidal  power  of  the 
serum  and  leucocytes,  as  is  shown  by  direct 
experiment.    If,  however,  there  be  a  weak 
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locality  to  which  they  are  carried  by  the 
circulation,  they  may  there  undergo  develop- 
ment, and  from  that  point  as  a  focus  secon- 
dary infection  may  occur. 

We  may  therefore  conclude  that  practi- 
cally all  cases  of  acute  abscess-formation 
occurring  under  natural  conditions,  as  ob- 
served clinically,  are  due  to  the  growth  of  bac- 
teria ;  that  there  is  not  one  specific  organism 
of  suppuration;  but  that  several  organisms 
have  pyogenic  properties,  though  the  three 
species  of  micrococci  above  described  are 
those  most  commonly  present.  The  results 
vary  according  to  a  great  many  conditions, 
and  especially  as  to  whether  or  not  the  or- 
ganism obtains  a  foothold  in  the  blood.  The 
actual  virulence  of  the  bacteria  has  also  been 
found  to  vary  Tmder  different  conditions,  as 
is  the  case  in  so  many  diseases. 

2.  Osteo-myelitis  and  Aeute  Suppu- 
rative Periostitis  (Acute  Wecrosis). — 

In  1883  Becker  {Deutsch.  med.  Woch.  1883, 
No.  46)  ctdtivated  a  micrococcus  from  the 
pus  in  cases  of  osteo-myelitis,  which  he  con- 
sidered to  be  peculiar  to  the  disease.  Shortly 
afterwards  Krause  confirmed  his  observations 
as  regards  its  presence  and  characters,  but 
after  careful  observations  and  experiments 
found  it  to  be  identical  with  the  Staphylo- 
coccus pyogenes  aureus.  His  conclusions 
have  been  confirmed  by  Eosenbach,  Passet, 
and  many  others;  and  there  is  now  little 
doubt  of  the  identity  of  the  two  organisms. 
The  micrococci  from  osteo-myelitis  have  been 
injected  subcutaneously  and  have  produced 
local  abscesses ;  and,  on  the  other  hand, 
staphylococci  from  abscesses,  &c.,  when  in- 
jected into  the  circulation  produce  the  same 
results  as  those  from  osteo-myehtis.  As  re- 
gards the  presence  of  organisms  in  osteo- 
myelitis, it  may  be  stated  from  a  comparison 
of  the  results  of  many  different  observers 
that  Staphylococcus  pyogenes  aureus  is  the 
organism  most  commonly  present,  less  fre- 
quently Staphylococcus  pyogenes  albus  and 
Streptococcus  pyogenes;  here,  too,  as  in 
ordinary  abscesses,  more  than  one  kind  of 
organism  may  be  present.  Some  cases  are 
also  recorded  of  osteo-myehtis  due  to  the 
pneumonococcus  (Fraenkel's),  and  in  one  or 
two  other  cases  other  organisms  have  been 
found.  The  invariable  presence  of  bacteria 
in  the  disease  is  a  well-established  fact. 

It  has  already  been  mentioned  that  foci  of 
suppuration  in  the  bones  sometimes  occur 
as  a  result  of  the  intravenous  injection  of 
Staphylococcus  aureus,  but  on  this  point 
various  observers  have  obtained  different 
results.  Some  have  failed  to  find  the  lesions 
(Liibbert),  whilst  others  have  found  them 
frequently,  and  some  have  produced  a  large 
abscess  when  the  bone  was  broken  or  crushed 
before  the  injection.  The  small  abscesses 
are  found  under  the  periosteimi,  in  the  sub- 
stance of  the  bone,  and  in  the  medullary 


cavity.  It  has  also  been  found  that  young 
animals  are  especially  liable  to  become  a^ 
fected  in  the  bones  (Colzi).  Lannelongue  and 
Achard  {Ann.  de  VlnaUt.  Past.  April  1891) 
found  these  abscesses  frequently  in  their  ex- 
periments, not  only  when  Staphylococcus 
aureus  was  used,  but  also  when  Staphylo- 
coccus albus  and  Streptococcus  pyogenes 
were  injected.  They  found  Staphylococcus 
albus  to  be  less  virulent  than  Staphylococcus 
aureus,  and  they  found  certain  peculiarities 
in  the  case  of  Streptococcus  which  accorded 
with  some  features  of  osteo-myeUtis  due  to 
this  organism  which  they  had  investigated 
clinically.  The  foci  of  suppuration  in  these 
experiments  are  generally  of  smaller  size 
than  in  the  human  subject,  but  otherwise 
closely  correspond  in  their  characters.  We 
must  also  bear  in  mind  that  the  condition 
in  clinical  cases  and  in  experiments  are  not 
exactlj'  the  same,  for  in  the  latter  a  large 
number  of  organisms  are  introduced  sud- 
denly into  the  blood,  some  of  which  settle  in 
the  bones — in  the  former  probably  a  small 
number  at  first  take  root  in  a  specially  sus- 
ceptible nidus. 

We  must  therefore  consider  it  proved  that 
the  cause  of  acute  suppurative  periostitis, 
and  allied  conditions,  is  the  growth  of  cer- 
tain pyogenic  organisms  (especially  the  Sta- 
phylococcus pyogenes  aureus)  under  the  peri- 
osteum of  bones,  in  the  marrow,  &c.,  under 
conditions  specially  favourable  for  their  de- 
velopment. It  may  also  be  noted  that  in 
the  course  of  this  disease  secondary  lesions 
are  sometimes  met  with  in  the  kidneys  and 
other  organs,  which  are  quite  similar  to 
those  produced  by  the  intravenous  injection 
of  Staphylococci. 

3.  ITleerative  Endocarditis.  —  This 
condition  has  for  a  considerable  time  been  be- 
lieved to  be  due  to  micro-organisms,  and  the 
microscopic  examination  of  a  great  many 
cases  has  revealed  their  presence,  chiefly  in 
the  form  of  micrococci,  in  the  diseased  valves. 
These  organisms  are  sometimes  present  in 
enormous  numbers,  and  by  then*  growth 
cause  a  necrotic  change  in  the  tissue-ele- 
ments, which  is  followed  by  ulceration,  and 
by  embolism  in  various  organs.  Cultivation- 
experiments  have  shown  the  organisms  pre- 
sent to  be  chiefly  pyogenic  organisms  of 
various  kinds,  the  most  common  being  Sta- 
phylococcus pyogenes  aureus  and  Strepto- 
coccus pyogenes.  These  cultivations  have 
been  made  by  many  independent  observers, 
and  considerable  harmony  prevails  amongst 
their  results. 

It  has  been  observed  that  in  some  cases 
of  the  disease  the  ulcerative  condition  has 
supervened  on  a  simple  endocarditis,  espe- 
cially of  the  vegetative  form,  whilst  in  others 
it  is  apparently  primary.  The  former  condi- 
tion has  been  experimentally  imitated  by 
Orth  and  Wyssokowitz  (Centralb.  f.  d.  Med. 
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Wis.  1885,  No.  38),  who  injured  the  aortic 
valves  by  a  rod  introduced  through  the  right 
carotid  artery,  and  afterwards  injected  staphy- 
lococci into  the  blood.  The  paicrococci  were 
by  this  means  enabled  to  gam  a  foothold  at 
the  injured  spot,  and  ulcerative  endocarditis 
followed.  Eibbert  {Fortschr.  d.  Med.  1886, 
No.  1),  however,  afterwards  found  that  by 
introducing  certain  quantities  of  an  emulsion 
of  a  potato-cultm-e  of  Staphylococcus  pyo- 
genes aureus  (there  being  in  the  iajected 
fluid  small  fragments  of  potato  containing 
micrococci),  an  endocarditis  could  be  set  up 
on  the  mitral  and  also  on  the  tricuspid  valves, 
without  any  previous  injury  to  these  valves. 
In  some  cases  the  small  fragments  appear  to 
have  become  arrested  at  the  attachment  of 
the  chordae  tendmese,  and  thus  the  organisms 
were  brought  into  closer  and  longer  contact 
with  the  endotheUal  surface.  They  formed 
at  first  a  layer  on  the  surface  of  the  endo- 
thelium, but  afterwards  grew  into  the  sub- 
stance of  the  valves,  whilst  thrombi  formed 
over  them.  In  the  course  of  ordinary  intra- 
venous injections  of  Staphylococcus  aureus, 
Liibbert  found  that  endocarditis  was  pro- 
duced in  one  case  only. 

In  some  cases  of  ulcerative  endocarditis 


in  the  course  of  or  following 


croupous  pneumonia,  Fraenkel's  pneumono- 
coccus  has  been  found  to  be  the  organism 
present;  and  Netter  (ArcJiiv.  de  Phys.  1886, 
p.  106),  after  cultivating  this  organism  from 
the  ulcerated  valves,  produced  endocarditis 
experimentally  by  a  similar  method  to  that 
employed  by  Wyssokowitz.  He  found,  how- 
ever, that  not  all  the  cases  of  ulcerative 
endocarditis  associated  with  pneumonia  were 
due  to  pneumonococci,  for  in  some  strepto- 
cocci alone  were  present.  In  other  cases  still, 
bacilli  of  different  kinds  have  been  found  in 
the  diseased  valves — one  of  which  was  traced 
by  Martha  and  Netter  to  an  abscess  in  the 
liver,  in  which  the  same  organism  was  pre- 
sent. 

It  may  therefore  be  stated  that  a  variety 
of  organisms  may  cause  the  ulcerative  lesion 
on  the  heart-valves,  especially  if  they  have 
been  the  site  of  previous  disease,  but  that 
staphylococci  and  streptococci  are  most  fre- 
quently the  causal  agents. 

4.  Erysipelas. — A  spreading  inflamma- 
tory condition  of  the  skin,  attended  with  red- 
ness, can  be  produced  by  a  great  many  causes, 
and  especially  by  several  varieties  of  micro- 
organisms— for  example,  an  erysipelatous 
condition  is  sometimes  produced  by  the 
bacillus  of  anthrax.  Nevertheless,  cutaneous 
erysipelas  as  met  with  in  the  human  subject 
is  a  fairly  typical  disease ;  and  it  is  to  this 
disease,  or  rather  perhaps  to  its  most  com- 
mon variety,  that  the  following  statements 
apply. 

Erysipelas,  besides  presenting  some  pecu- 
liar problems,  is  also  of  interest  because  its 


contagium  was   at  a  comparatively  early 
period  proved  to  be  of  bacterial  nature,  by 
experiments    actually   performed    on  the 
human  subject.     Though  the  presence  of 
organisms  in  the  lymphatics  of  the  affected 
area  in  erysipelas  had  been  observed  before 
(first  by  Lukomsky  and  v.  Reckliaghausen), 
Fehleisen   {Die  Aetiologie   des  Erysipels, 
Berhn,  1883)  was  the  first  to  isolate  and  culti- 
vate an  organism  which  he  found  capable  of 
producing  the  disease,  and  which  he  affirmed 
to  possess  distinctive  characters.  This  organ- 
ism he  called  Streptococcus  erysipelatis.  Its 
characters,  however,  closely  resemble  those 
of  the  Streptococcus  pyogenes,  and  there  has 
been  much  discussion  as  to  whether  the  two 
organisms  are  the  same.    The  differences 
in  the  manner  of  growth  of  the  two  or- 
ganisms on  culture-media,  at  first  stated  to 
exist,  have  since  been  found  by  most  ob- 
servers to  be  insufficient  to  distinguish  them, 
and  inoculation-experiments  on  animals  have 
given  practically  similar  results.  Passet 
found  by  inoculating  the  ear  of  a  rabbit  that 
an  erysipelatous  condition  was  produced  by 
both  organisms,  but  that  the  action  of  Strepto- 
coccus pyogenes  was  rather  more  severe — 
whilst  other  observers  have  failed  to  find 
any  difference  in  their  mode  of  action  in 
animals.    It  has  also  been  stated  that  the 
Streptococcus  erysipelatis  is  capable  of  pro- 
ducing suppuration.    It  is  accordingly  the 
opinion  of  many  authorities  that  the  same 
organism  is  concerned  in  the  production  of 
both  conditions,  and  that  it  depends  upon 
the  point  at  which  the  organism  settles  and 
multipHes  after  inoculation,  and  on  other  con- 
ditions, whether  erysipelas  or  a  spreading  cu- 
taneous suppuration  is  produced.    The  ques- 
tion cannot  be  fully  discussed  here,  but  this 
explanation  seems  scarcely  in  accord  with 
clinical  facts,  for  erysipelas  once  started  has 
the  tendency  to  spread  from  case  to  case  as 
erysipelas,  and  its  whole  course  is  that  of  a 
disease  due  to  a  special  organism  brought 
from  without.    It  therefore  appears  possible 
that,  though  they  cannot  be  distinguished  by 
their  manner  of  growth,  there  are  really  two 
or  more  distinct  species,  one  of  which  com- 
monly produces  erysipelas  in  the  human 
subject.    Indeed  there  are  many  facts  which 
make  it  Hkely  that  there  are  several  species 
of  streptococci  very  similar  in  their  method 
of  growth,  but  which  play  different  parts  in 
the  pathological  processes,  as  in  diphtheria. 

Fehleisen  had  observed  that  several 
patients  suffering  from  maUgnant  tumoyirs 
showed  signs. of  improvement  after  having 
become  affected  with  erysipelas,  and  accord- 
ingly considered  it  justifiable  to  produce  ery- 
sipelas as  a  therapeutic  measure.  The  re- 
sults of  these  experiments  as  regards  their 
effects  upon  tumour-growth  need  not  concern 
us  here ;  but  in  a  series  of  cases  he  was  able 
to  produce  erysipelas  with  all  its  accompany- 
ing features  by  inoculation  into  scratches  on 
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the  Bkin  of  pure  cultivations  of  the  Strepto- 
coccus erysipelatis,  some  of  these  being  cul- 
tivated through  many  generations.  A  similar 
condition  was  also  produced  in  rabbits,  but 
many  other  ammals  appear  not  to  be  suscep- 
tible to  the  disease. 

In  erysipelas  the  micrococci  grow  in  the 
lymphatic  system  of  the  cutis,  and  produce 
an  mflammatory  condition  attended  with 
exudation,  indicated  clinically  by  the  well- 
Imown  area  of  spreading  redness  with  slightly 
raised  margin.    The  micrococci  are  found  in 
great  numbers,  growing  in  chains  and  singly, 
m  the  lymphatic  spaces  immediately  beyond 
the  swollen  edge,  often  plugging  the  lymph- 
atic channels.    They  are  also  found  within 
the  cellular  elements  of  the  part.    As  they 
spread  by  their  growth  they  produce  the 
usual  phenomena  of  inflammation,  attended 
with  a  considerable  amount  of  exudation, 
which  may  coagulate.    The  tissue-elements 
undergo  some  swelling  and  may  show  some 
degenerative  change,  but  no  actual  softening 
or_  liquefaction  occurs  as  in  suppuration.  The 
micrococci  rapidly  break  down  and  disappear 
after  the  inflammatory  condition  has  been 
established,  whilst  they  continue  to  multiply 
in  the  lymphatic  spaces  beyond  the  inflam- 
matory margin.    After  a  time  their  growth 
generally  comes  to  an  end,  but  the  means  by 
which  "this  takes  place  cannot  be  discussed 
here.    The  growth  of  the  organisms  is  prac- 
tically confined  to  the  lymphatic  system,  and 
although  probably  a  few  do  enter  the  blood- 
stream, they  do  not  appear  to  be  able  to  mul- 
tiply there,  and  cultivation-experiments  both 
in  clinical  cases  and  in  artificial  inoculations 
have  almost  invariably  failed  to  show  their 
presence  in  the  blood.    The  general  symp- 
toms, often  of  severe  character,  attending  the 
progress  of  erysipelas,  are  most  probably  due 
to  absorption  of  the  products  of  the  growth 
of  the  organisms  m  the  tissues;  and  Manft'edi 
and  Traversa  have  found  that  the  products 
of  the  growth  of  the  erysipelas  micrococcus 
when  injected  into  animals  cause  grave  ner- 
vous phenomena,  partly  of  convulsive,  partly 
of  paralytic  nature. 

Fehleisen  found  that  a  patient  who  had 
suffered  from  erysipelas  a  short  time  before 
was  insusceptible  to  firesh  inoculation,  and 
the  same  has  been  observed  in  the  case  of 
animals.  This  immunity,  however,  he  found 
only  to  be  of  short  duration,  and  this  accords 
with  the  fact  that  erysipelas  in  the  human 
subject  may  show  a  tendency  to  recur. 


disease,  both  in  the  male  and  female  subject, 
and  also  m  gonorrhoea!  conjunctivitis,  but  in 
no  other  conditions.  This  organism  is  now 
generally  known  as  the  micrococcus  of  gonor- 
rhcea,  or  Neisser's  Gonococcus,  and  his  state- 
ments have  been  in  the  main  confirmed  by 
other  observers.  Attempts  to  cultivate  it 
tollowed,  but  we  now  know  that  many  of  the 
earlier  statements  with  regard  to  pure  culti- 
vations of  this  organism  are  erroneous,  as 
these  were  made  on  media  on  which  it  does 
not  grow.  Later,  however,  several  observers, 
by  using  human  blood-serum  as  the  culture- 
medium,  have  succeeded  in  isolating  the  gono- 
coccus, and  in  cultivating  it  through  many 
generations ;  and  inoculation-experiments  on 
the  human  subject  have  practically  proved 
it  to  be  the  cause  of  the  disease.  {See  the 
papers  of  Leistikow,  Krause,  Bokai,  Bockhart, 
and  especially  the  monograph  of  Bumm,  Der 
GonokoTchus  Neisser,  Wiesbaden,  1887.) 
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Fig.  80. — Micrococci  of  Gonorrhoea  in  the  discharge 
from  a  case  of  acute  gonorrhoea.  The  cocci  are 
seen  mostly  as  pairs  or  groups  of  four,  and  are 
mainly  in  the  protoplasm  of  the  pus-cells,    x  850. 


5.  Gonorrhoea. — The  first  accoimt  of  an 
organism  peculiar  to  this  disease  is  that  of 
Neisser,  who  in  1879  {Centralh.  f.  d.  med. 
Wis.  No.  28)  described  a  micrococcus,  whose 
morphological  characters  and  relations  to 
the  pus-corpuscles  in  the  secretion  served, 
be  considered,  to  distinguish  it  from  other 
organisms  which  might  be  accidentally  pre- 
sent.   He  found  it  in  the  acute  stage  of  the 


On  microscopical  examination  this  organ- 
ism is  found  to  be  of  the  diplococcus  variety, 
nearly  all  the  cells  being  arranged  in  pairs, 
single  spherical  cocci  being  comparatively 
rarely  seen.  The  two  members  of  a  diplo- 
coccus have  often  their  adjacent  sides  flat- 
tened, or  even  shghtly  concave,  so  as  to 
appear  like  two  small  beans  placed  side  to 
side.  In  some,  transverse  division  of  the  two 
halves  is  seen,  and  distinct  tetrad  forms  thus 
occur  {see  fig.  80).  They  never  grow  in  the 
form  of  chains.  These  characters,  which  are 
seen  both  in  gonorrhoeal  pus  and  in  cultiva- 
tions, were  at  one  time  thought  to  be  chai-ac- 
teristic  of  the  gonococcus,  but  have  now  been 
found  to  belong  to  many  diplococci.  The 
size  varies  according  to  the  phase  of  develop- 
ment, but  a  fully  formed  diplococcus  measures 
about  1*5  |i  in  length. 

The  micrococci  of  gonorrhoea  stain  readily 
with  the  basic  aniline  colours ;  and  their  pre- 
sence in  gonorrhoeal  pus  can  be  very  readily 
demonstrated  by  staining  dried  films  for  thirty 
seconds  in  a  strong  watery  solution  of  fuchsin 
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or  a  saturated  alcoholic  solution  of  methyl 
blue,  then  washing  in  water,  allowing  to  dry, 
and  afterwards  mounting  in  balsam.  _  They 
readily  lose  the  stain  when  treated  with  de- 
colorismg  agents,  and  accordingly  are  not 
stained  by  Gram's  method.  In  the  pus  from 
gonorrhoea  the  organisms  have  a  special  rela- 
tion to  the  pus-corpuscles,  being  found  in  large 
numbers,  and  almost  exclusively,  within  their 
protoplasm,  never  in  the  nuclei.  They  are 
arranged  in  pau-s,  tetrads,  or  in  small  heaps, 
and  sometimes  they  fill  the  corpuscle  almost 
completely,  giving  the  appearance  of  a  small 
darkly  stained  ball  of  cocci.  In  the  early 
stages,  when  the  secretion  is  glairy  and 
translucent,  the  organisms  also  occur  free 
and  in  the  epithelial  cells;  but  when  it  is 
distinctly  purulent  almost  all  are  within  the 
pus-corpuscles. 

In  the  early  acute  stage  of  gonorrhoea 
they  are  present  in  large  numbers  (accord- 
ing to  Bmnm  no  other  organisms  occur  then 
ui  the  male  urethra,  and  pure  cultivations 
can  be  made) ;  later  they  become  less  abun- 
dant; whilst  in  chronic  cases  it  may  be 
impossible  to  detect  any.  We  cannot  enter 
here  into  the  discussion  regarding  the  rela- 
tion of  the  gonococcus  to  the  various  con- 
comitants and  sequelae  of  gonorrhoea,  but  it 
may  be  stated  that  many  at  least  of  these 
are  due  to  the  entrance  of  other  organisms, 
such  as  pyogenic  staphylococci.  It  has  been 
stated  that  the  organism  may  be  found  in 
the  joints  affected  with  gonorrhoeal  rheu- 
matism; but  this  is  doubtful.  In  blenor- 
rhagic  conjunctivitis  it  is  found  in  the  secre- 
tion along  with  other  organisms,  though  it 
has  the  characteristic  relation  to  the  pus- 
corpuscles;  whereas  in  conjunctivitis  of  non- 
gonorrhoeal  origin  it  is  never  found. 

The  cultivation  of  gonococcus  outside  the 
body  is  attended  with  considerable  difficulty ; 
and,  whUe  a  certain  amount  of  growth  does 
take  place  on  some  other  media,  sohdified 
blood-serum  (especially  human)  is  found  to 
be  the  most  suitable  medium.  To  obtain 
cultures  on  this  medium,  small  quantities  of 
gonoiThoeal  pus  should  be  placed  in  little 
heaps,  and  the  pus  must  be  free  from  other 
organisms.  The  best  temperature  is  from 
34^  to  37°  G.,  and  below  25°  growth  practically 
comes  to  a  standstill.  Even  at  a  suitable 
temperature  growth  is  very  slow.  It  is  gene- 
rally visible  on  the  second  day  after  inocula- 
tion, and  appears  as  a  minute  circular  film 
on  the  surface,  almost  colourless,  showing  a 
varnish -like  appearance,  with  sharply  marked 
edges,  which  often  run  out  into  httle  pro- 
cesses. The  growth  spreads  slowly,  and 
never  reaches  a  large  size.  About  two  to 
three  days  after  its  first  appearance  it  comes 
to  a  standstill,  and  a  few  days  later  all  the 
organisms  are  foimd  to  be  dead.  By  making 
fresh  cultures  at  suitable  times,  however,  it 
can  be  kept  alive  through  an  indefinite 
number  of  generations.   When  a  microscopic 


examination  of  the  growth  is  made,  it  is 
foimd  that  a  considerable  number  of  cocci, 
even  in  a  recent  cultivation,  are  in  a  state 
of  degeneration,  thus  showing  that  their  du- 
ration of  life  is  short.  In  cultivations  they 
are  very  easily  killed,  both  by  high  and  low 
temperatures,  and  they  show  comparatively 
little  resisting  power  to  chemical  antiseptics. 

Animals  appear  to  be  insusceptible  to  the 
disease,  and  all  attempts  to  produce  it  by 
inoculations,  whether  of  pure  cultivations  or 
of  gonorrhoeal  pus,  have  failed.  On  one  or 
two  occasions,  however,  experiments  have 
been  performed  on  the  human  subject,  the 
first  being  by  Bockhart,  who  inoculated  the 
m'ethra  of  a  general  paralytic  and  produced 
the  disease.  In  this  case,  however,  there 
must  have  been  some  fallacy,  as  the  inocula- 
tion was  made  from  a  peptone-gelatine  culture, 
on  which  medium  the  organism  does  not 
grow.  Probably  some  of  the  original  pus 
may  have  been  present  in  the  material  in- 
jected, or  the  condition  produced  may  have 
been  a  septic  inflammation.  Bmum,  how- 
ever, in  two  cases  inoculated  the  healthy 
m'ethra  with  pure  cultivations,  in  one  case  of 
th-e  second,  in  the  other  of  the  twentieth, 
generation,  and  produced  gonorrhoea,  which 
showed  all  its  typical  chnical  symj)toms,  and 
ran  an  ordinary  course,  the  organisms  being 
found  in  large  numbers  in  the  pus  in  pro- 
portion to  the  activity  of  the  disease.  It  has 
also  been  found  that  when  inoculations  are 
made  on  the  human  subject  with  the  pus  of 
chronic  gonorrhoea  in  which  no  gonococci 
can  be  found,  no  result  follows. 

In  gonorrhoea  there  is  therefore  present  a 
specific  organism — a  micrococcus — which  is 
distinguished  from  all  others  by  certain 
characteristics,  especially  by  its  conditions 
and  manner  of  growiih  on  various  media. 
Whenever  the  disease  is  in  an  active  stage 
these  organisms  are  present  in  large  num- 
bers ;  in  fact,  the  activity  of  the  disease  is 
associated  with  active  proliferation  of  the 
micrococci.  Moreover,  the  few  experiments 
performed  on  the  human  subject  entfrely  con- 
firm the  view  that  they  are  the  causal  agents 
in  the  production  of  the  disease.  The  mor- 
phological characters  of  this  organism,  its  re- 
action to  stains,  and  its  relation  to  the  cells 
in  the  secretion,  though  possibly  not  abso- 
lutely peculiar,  stUl,  when  taken  collectively, 
are  sufficient  to  form  an  aid  in  the  diagnosis 
of  gonorrhoea. 

6.  Pneumonia,  Acute. — The  common 
form  of  acute  lobar  pneumonia  presents  many 
resemblances  to  an  acute  specific  fever,  both 
in  the  comparative  regularity  of  com'se  and 
duration,  the  sudden  defervescence,  and  the 
regular  erysipelas-like  spread  in  the  lung. 
Instances  of  infection  and  of  epidemic  occur- 
rence are  not  wanting,  although  in  the  gi'eat 
majority  of  cases  no  such  evidence  is  at 
present  available.     But  the  analogies  with 
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acute  infective  disorders  are  suflaciently 
striking  to  encourage  research. 

Of  the  kinds  of  micro-organisms  which  have 
been  discovered  in  the  pneumonic  lung,  two 
have  especially  gained  prominence,  Fried- 
lander's  and  Fraenkel's  pneumonia  bacilli. 
Both  have  been  found  in  a  large  number  of 
cases  by  various  observers,  but  at  present  the 
evidence  of  the  causal  relation  of  either  to 
the  disease  is  not  sufficiently  conclusive. 

Friedlander's  pneumonococcus  or,  more 
correctly, baciUus,  was  the  earliest  discovered. 
He  found  it  in  the  lung-tissue,  especially  in 
the  exudation  in  the  air-cells,  and  in  the 
lymphatics  of  the  affected  lung,  in  very  numer- 
ous eases,  and  it  has  also  been  very  fre- 
quently found  in  the  sputa.  These  bacilli 
were  cultivated  by  Friedlander  in  various 
ways.  His  observations  have  been  repeated 
by  many  others,  and  their  substantial  accu- 
racy cannot  be  questioned,  so  far  as  the  fre- 
quent presence  and  general  characters  of  the 
organism  are  concerned.  The  writer  has 
frequently  cultivated  them  from  spiita,  and 
also  from  fluid  aspirated  from  the  lung  and 
from  the  pleura  in  cases  of  acute  pneu- 
monia. 

Their  characters  may  be  briefly  described. 
As  seen  in  sputa,  sections  of  the  lung,  or  cul- 
tivations, they  consist  of  short  oval  or  oblong 
cells,  arranged  singly,  in  pairs,  or  short  rows. 
They  approach  so  nearly  to  a  spherical 
shape  that  they  were  described  by  Fried- 
lander  as  micrococci. 

"Within  the  body  and  in  sputa,  many  of 
them  appear  to  be  surrounded  by  a  hyaline 
capsule  or  clearer  space,  which  may  include 
single  cells  or  short  rows,  and  may  be 
specially  stained.  This  character,  which  was 
regarded  by  Friedlander  as  distinctive,  is 
now  known  to  be  present  in  many  other  bac- 
teria, and  is  simply  due  to  gelatinous  soften- 
ing of  the  cell-wall,  as  already  described. 

The  organism  may  readily  be  cultivated 
on  peptone-gelatine,  at  normal  temperatures, 
though  it  grows  better  at  35°  C.  It  grows 
especially  well  on  the  surface,  producing  an 
elevated  rounded  mass,  which,  with  the  growth 
along  the  needle -track,  causes  an  appearance 
which  may  be  likened  to  a  nail  or  pin,  a 
character  regarded  as  peculiar  by  Fried- 
lander. It  does  not  liquefy  the  jelly.  It 
grows  also  on  potatoes  and  on  blood-serum. 

Inoculation  with  these  cultivations  Fried- 
lander found  to  produce  pneimaonia  and 
pleurisy  in  mice,  with  reproduction  of  the 
organism  in  the  pleural  fluid,  the  lung,  and  the 
blood.  The  spleen  was  greatly  enlarged  and 
indurated.  In  guinea-pigs  and  even  in  dogs 
similar  results  were  produced,  though  excep- 
tionally.   Rabbits  were  unaffected. 

It  has  been  objected  to  Friedlander's  ex- 
periments that  the  method  adopted,  by  injec- 
tion into  the  lung,  was  faulty,  and  only 
showed  the  production  of  septicaemia  with 
local  inflammation.     Nor  does  the  fact  that 


in  a  snaall  number  of  cases  inhalation  of  the 
organism  produced  a  similar  effect  remove 
this  objection.  It  can  only  be  said  that  this 
organism  is  poisonous  to  mice  and  causes 
intense  local  inflammation  and  septicaemia 
in  them,  but  this  in  nowise  suffices  to  prove 
its  special  relation  to  pneumonia.  More- 
over, an  apparently  identical  bacteriiun, 
similarly  virulent,  has  been  cultivated  from 
the  secretions  of  the  mouth  of  healthy  per- 
sons, and  appears  to  be  commonly  present 
there. 

It  was  pointed  out  by  Afanassiew  that 
another  bacterimn,  differing  from  the  preced- 
ing in  size  and  shape,  was  also  often  present 
in  the  lungs  and  the  sputum  in  pneumonia. 
This,  which  has  been  more  fully  studied  by 
A.  Fraenkel  and  G.  Weichselbaum,  and  is 
known  as  the  Fraenkel  or  Fraenkel-Weichsel- 
baum  pneumonia  bacillus,  has  been  foimd 


Fig.  81. — Acute  Pneumonia. — Dried  sputa  from  a 
case  of  pneumonia,  showing  the  Streptococcus 
lanceolatus,  and  some  other  Strepto-  and  Diplo- 
cocci.    X  950  diam. 


to  be  very  commonly  present  in  the  limgs 
and  in  the  rusty  sputum  in  cases  of  pneu- 
monia, especially  during  the  earlier  stages. 
From  its  shape  it  has  also  been  called  the 
Diplococcus  lanceolatus,  and  is  also  known 
as  the  Diplococcus  Pasteuri.  It  is  in  reaUty 
a  bacillus.  In  shape  it  is  like  a  short  spindle 
partially  divided  into  two  halves,  each  of 
which  is  lancet-shaped.  The  double  cells 
may  form  short  chains.  Like  Friedlander's, 
this  bacillus  shows  a  capsule  when  within 
the  body,  but  not  in  cultivations.  It  can 
be  cultivated  on  nutrient  jelly,  agar,  or 
blood-serum,  and  still  better  in  broth.  It 
grows  best  at  about  35-37''  C,  but  can  be 
grown  on  jelly  at  24°  C.  or  a  little  higher, 
forming  small,  rounded,  translucent,  whitish 
points.  It  does  not  grow  at  ordinary  tem- 
peratures ;  and  this  fact,  along  with  its  com- 
paratively slow  rate  of  growth,  makes  its 
cultivation  more  difficult  than  Friedlander's 
organism.  "When  grown  outside  the  body 
it  rapidly  loses  its  virulence,  and  also  its 
vitality,  unless  fresh  cultivations  ai-e  made. 
Inoculations  with  these  cultivations  cause 
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septicaemia  in  mice,  guinea-pigs,  and  rabbits, 
the  latter  animals  being  highly  susceptible. 
Great  sweUing  with  induration  of  the  spleen 
occurs,  and  rapid  death,  often  in  twenty-four 
to  forty-eight  hours.  But  no  pneumonia 
occurs,  nor  pleiu-isy,  unless  the  cultures  are 
injected  into  the  pleural  cavity.  Great 
development  of  bacilli  takes  place,  and  they 
are  foimd  in  the  blood  and  all  the  organs.  In 
the  hmnan  subject,  these  bacilli  have  been 
found  in  large  numbers  in  the  vegetations  in 
septic  endocarditis  accompanying  pneumonia. 

These  observations,  which  have  been  con- 
firmed by  numerous  competent  experimenters, 
would  not  suf&ce  to  prove  absolutely  any 
causal  connexion  with  pneumonia.  More 
suggestive,  however,  is  the  fact  that  when 
cultivations  of  the  bacillus  are  weakened  by 
exposure  to  a  temperature  exceeding  40°  C. 
for  several  hours,  and  then  injected  subcu- 
taneously  into  rabbits,  some  of  them  become 
very  ill  and  some  die  after  several  days,  and 
that  in  these  there  is  found  intense  inflam- 
mation of  the  pleura  and  sometimes  of  the 
Itmg,  with  pneumonic  consolidation.  More- 
over, according  to  Gamaleia, '  successive  cul- 
tivations in  rabbits  greatly  intensify  the  viru- 
lence, and  large  doses  of  the  intensified  cul- 
tures will  kill  sheep,  or,  if  injected  into  the 
lungs  of  sheep  or  dogs  (which  are  highly 
resistant),  set  up  intense  pneumonia. 

Even  these  facts  do  not  remove  the  bac- 
terium from  the  category  of  septicaemia-pro- 
ducing bacteria ;  and  the  experiments  of 
Monti,  who  produced  pneumonia  by  injection 
into  the  trachea,  have  not  been  confirmed. 
Moreover,  a  similar  bacillus  has  been  fotmd 
in  many  cases  of  pleurisy,  peritonitis,  peri- 
and  endocarditis ;  and,  according  to  Fo4  and 
Bordone-Ufireduzzi,  it  is  almost  constant  in 
epidemic  cerebro-spinal  meningitis.  And, 
according  to  Netter,  it  is  common  in  healthy 
oral  and  nasal  secretions. 

Further  investigation  is  necessary  to  prove 
their  specific  relation  to  the  disease. 

Geoup  II. — Diseases  due  to  Infection  of 
Wounds  iy  Bacteria  which  a/re  common  in 
the  Soil,  dc. 

7.  Malignant  CEdema.— Space  allows 
us  to  state  only  a  few  facts  regarding  the 
bacUlus  of  malignant  oedema — an  organism 
discovered  by  Koch  {Arbeit,  aus  d.  Rods. 
Geswndh.  1881,  Bd.  1).  In  its  morpho- 
logical characters  it  presents  certain  points 
of  similarity  to  the  bacillus  anthracis,  but  in 
its  conditions  of  life  and  manner  of  growth 
it  is  widely  different.  It  is  a  large  bacillus, 
though  somewhat  less,  especially  in  thickness, 
than  the  anthrax  bacillus.  The  rods  are  found 
growing  separately  and  also  in  chains,  the 
latter  condition  being  seen  especially  in  cul- 
tivations. They  have  distinctly  rounded  ends, 
and  the  spores,  which  are  formed  under  cer- 
•  Arm.  de  I'lvM.  Pasteur.  1888,  p.  400. 
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tain  conditions,  are  larger  than  the  diameter 
of  the  bacillus,  so  that  a  slight  bulging  is 
formed  either  in  the  centre  or  towards  the 
end.  Spores  are  not  formed  in  the  living 
body.  The  rods  are  motile,  and  recently 
lateral  cilia  have  been  demonstrated. 

This  bacillus  grows  readily  on  the  ordinary 
media,  both  at  the  body-temperature  and  also 
at  lower  temperatures,  but  only  imder  strictly 
anaerobic  conditions.  If  liquid  gelatine- 
medium  be  inoculated  (better  with  glucose 
added),  and  then  allowed  to  solidify,  growth 
occurs  only  in  the  deeper  parts  of  the  me- 
dium. The  colonies  produce  little  opalescent 
spheres  of  liquefaction,  and  small  bubbles  of 
gas  appear  in  connexion  with  them.  The 
growth  has  a  peculiar  heavy  but  not  putrid 
odour. 

The  bacillus  occurs  very  widely  in  nature, 
being  found  in  garden  earth,  in  faeces,  in  de- 
composing fluids,  &c.  It  is  pathogenic  to 
most  animals,  though  cattle  are  said  to  be 
immune.  In  rabbits  and  guinea-pigs,  for 
example,  its  inoculation  is  followed  by  the 
occurrence  of  a  spreading  subcutaneous 
oedema,  with  the  formation  of  small  bubbles 
of  gas,  and  death  generally  occurs  in  about 
two  days.  Until  after  the  death  of  the  ani- 
mal, the  organisms  are  not  as  a  rule  present 
in  the  blood.  "When  other  putrefactive  bac- 
teria are  introduced  along  with  it,  as  in 
inoculation  with  garden  earth,  &c.,  the  de- 
velopment of  gas  is  more  marked,  and  the 
infiltrated  tissues  become  very  putrid. 

In  several  cases  of  progressive  gangrenous 
emphysema  in  the  human  subject  this 
organism  has  been  found  to  be  present  in 
large  numbers,  and  is  probably  the  chief 
causal  agent,  though  its  effects  are  aided  by 
the  concomitant  growth  of  other  b&,cteria, 
the  condition  generally  arising  from  a  wound 
into  which  soil  or  other  septic  matter  has 
entered. 

This  bacillus  is  one  of  the  organisms 
against  which  immunity  can  be  produced  by 
the  injection  of  its  soluble  products. 

8.  Tetanus. — Until  recently,  tetanus  was 
usually  regarded  as  a  disease  of  the  nervous 
system,  due  to  peripheral  irritation.  But 
many  facts,  and  especially  its  analogies  with 
hydrophobia,  have  long  suggested  its  infec- 
tive origin.  Recent  discoveries  have  not  only 
established  this,  but  have  greatly  advanced 
our  general  knowledge  of  bacteriology  by  the 
light  thrown  on  other  diseases. 

The  first  demonstration  of  the  transmissi- 
bility  of  tetanus  by  inoculation  was  given  by 
Carle  and  Rattone  of  Turin  in  1884.  Their 
experiments  were  made  on  rabbits,  by  in- 
jecting an  emulsion  of  the  wounded  tissues 
from  a  patient  who  died  of  tetanus.  In  the 
same  year  A.  Nicolaier  of  Gottingen  suc- 
ceeded in  producing  tetanus  in  mice,  rabbits, 
and  guinea-pigs  by  subcutaneous  inoculation 
of  earth.     In  the  pus  from  the  woiinds 
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Nicolaier  found  a  bacillus  which  presented 
peculiar  characters,  together  with  others 
commonly  found  in  suppurating  wounds. 
Inoculation  of  other  animals  with  pus  from 
the  wounds  gave  rise  to  tetanus  in  them, 
with  reproduction  of  the  same  bacillus, 
but  not  in  a  state  of  purity.  Attempts  to 
cultivate  the  bacillus  proved  unsuccessful. 
In  1886  Eosenbach  found  the  same  bacillus 
in  the  wound  in  a  fatal  case  of  tetamis  in 
man,  and  produced  tetanus  by  inoculation 
from  the  wound,  and  from  impure  cultiva- 
tions from  the  bacillus  at  the  fotirth  genera- 
tion. And  although  Eosenbach  did  not  suc- 
ceed in  cultivating  the  special  bacillus  in  a 
pure  condition,  he  was  able  to  exclude  the 
other  forms  present  in  the  cultivations  as 
causes  of  tetanus,  by  cultivating  them  apart 
and  inoculating  in  other  animals. 

The  first  successful  attempts  to  isolate  and 
cultivate  the  tetanus  bacillus  were  published 
by  Kitasato  in  1889  {Zeitschr.  f.  Hygiene, 
Bd.  vii.  p.  225).  Cultivations  of  pus  from 
a  case  of  tetanus  were  allowed  to  grow  for 
forty-eight  hours  at  the  temperature  of  38°  C. 
They  were  then  exposed  to  the  temperature 
of  80°  C.  for  three-quarters  of  an  hom-  to  one 
hour.  This  had  the  effect  of  killing  all  except 
the  tetanus  bacillus  (or  its  spores).  Cultiva- 
tions made  fi-om  the  residue  in  an  atmo- 
sphere of  hydrogen  succeeded  in  peptonised 
broth,  gelatine,  or  agar. 

The  bacillus  thus  obtained  appears  to 
correspond  with  that  previously  described  by 
Nicolaier.  It  grows  freely  only  in  an  atmo- 
sphere devoid  of  oxygen,  and  is  therefore 
strictly  anaerobic.  That  it  can  develop  in 
the  presence  of  other  aerobic  bacteria  may 
possibly  be  due  to  their  action  in  absorbing 
the  oxygen.  It  grows  best  at  a  temperature 
of  36- 138°  C,  the  spores  appearing  at  the  end 
of  thirty  hours.  Below  14°  C.  its  growth 
ceases;  between  20°  and  25°  C.  it  is  very 
slow,  and  spores  do  not  appear  for  seven  or 
eight  days.  The  spores  show  great  resistance 
to  heat  and  drying ;  a  moist  heat  of  80°  C.  for 
an  hour  does  not  kill  them,  and  the  spores 
can  be  kept  in  a  dry  condition  for  some 
months,  still  retaining  their  activity.  Water 
or  steam  of  100°  C.  kiUs  them  in  five  to 
fifteen  minutes ;  steam  at  115°  in  five  minutes 
with  certainty.  Cultivations  made  in  the 
manner  described  retain  their  virulence 
during  successive  generations. 

When  grown  in  gelatine-medium  the 
colonies  usually  commence  as  slightly  cloudy 
points,  from  which  radiate  very  fine  thread- 
like branches.  Liquefaction  occurs,  but 
somewhat  slowly.  If  any  oxygen  is  present, 
the  growth  occurs  most  readUy  in  the  deeper 
parts  of  the  cultivation. 

The  bacillus  itself  is  very  minute,  and  may 
be  seen  in  rods  from  3-5  fi  in  length,  growing 
to  filaments.  The  diameter  averages  about 
•4  n.  The  bacillus  is  slightly  motile.  In 
cultivatiorvs  it  forms  spores  which  are  nearly 


spherical  or  ovoid  in  shape,  and  exceed  the 
rods  in  diameter,  being  sometimes  more  than 
four  times  as  wide.  Hence,  when  division 
occurs  between  the  spores,  as  is  frequently 
the  case,  the  bacillus  resembles  a  inn  or 
tambour  in  shape,  a  point  which  has  been 
regarded  as  characteristic.  But  whilst  this 
fact  may  aid  in  its  distinction  amongst  the 
bacteria  from  wounds,  it  cannot  be  con- 
sidered as  in  reality  distinctive  from  other 
bacteria  in  general ;  though  there  are  other 
pecidiar  characters,  as  seen  in  the  woodcut, 
not  described  in  other  bacteria,  and  new  to 
the  writer.  The  bacillus  is  readily  stained 
by  any  of  the  ordinary  methods  with  various 
aniline  dyes. 

The  remarkable  resistance  of  the  spores 
has  already  been  mentioned.  Putrefaction 


Fig.  82. — Tetanus  Bacilli. — From  a  culture,  stained 
by  Loffler's  method  for  showing  flagella.  Prom 
a  specimen  obtained  from  the  Berlin  Health 
Laboratory.  Magnified  2,000  diameters.  In  ad- 
dition to  the  peculiar  shape,  due  to  the  large 
terminal  spore,  other  peculiar  morphological 
features  will  be  observed:  the  character  of  the 
flagella,  the  apparent  flagellation  of  the  spores, 
and  their  relation  to  the  bacilli. 

of  the  tissues  containing  them  does  not  affect 
them.  Their  degree  of  resistance  to  anti- 
septics appears  also  to  be  great.  Carbolic 
acid  (5  per  cent.)  applied  for  ten  hours  has 
failed  to  kill  them,  and  corrosive  sublimate, 
1  in  1000,  requires  more  than  three  hours 
(Sanchez  Toledo  and  VeUlon). 

General  relations  to  the  disease. — Up  to 
the  present  time  there  is  some  conflict  of 
opinion  as  to  the  exact  distribution  of  the 
tetanus  bacillus  within  the  body  ;  but  from  a 
general  summary,  and  especially  from  a  valu- 
able series  of  experiments  by  Sanchez  Toledo 
and  Veillon  {Arch,  de  med.  exj).,  torn.  ii. 
p.  709,  1890),  the  following  would  appear  to 
be  the  probable  condition. 

The  bacillus  when  inoculated  miiltiplies 
in  the  wound,  especially  in  the  deeper  parts, 
producing  some  little  irritation,  but  no  sup- 
puration, although  this  may  occur  from 
the  presence  of  other  organisms.  It  does 
not  pass  into  the  blood,  or  only  in  a  very 
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small  degree,  until  a  somewhat  later  period, 
and  especially  during  the  later  hours  of  life. 
Hence  it  may  not  be  found  in  the  iiiternal 
organs ;  and  the  brain,  spinal  cord,  liver,  or 
spleen  of  animals  which  have  died  of  tetanus 
may  be  inoculated  into  other  animals  with- 
out result.  This  is,  however,  only  the  case 
if  the  material  for  inoculation  is  taken  shortly 
after  the  death  of  the  animal ;  for  multiplica- 
tion of  the  bacillus  takes  place  after  death, 
and  the  organs  thus  become  more  virulent. 

It  appears  also  that  the  multiphcation  of 
the  bacillus  in  the  tissues  near  the  wound  is 
often  very  scanty — so  scanty  that  some  ob- 
servers have  alleged  that  it  only  takes  place 
for  a  short  time  after  inoculation.  Indeed, 
Vaillard  and  Vincent  find  that  if  pure  cul- 
tivations be  injected  into  animals,  practically 
no  multiplication  of  the  organism  takes  place, 
and  that  the  tetanic  symptoms  produced  are 
reaUy  due  to  the  poisonous  products  of  the 
bacillus  already  present  in  solution  in  the 
culture. 

In  inoculated  animals  the  earliest  tetanic 
symptoms  commence  in  the  muscles  adjacent 
to  the  wound,  and  later  become  generalised. 
They  may  commence  within  a  few  (eight  to 
thirty)  hours,  and  death  may  occur  in  twenty- 
four  hours  to  three  days  in  mice,  white  rats, 
rabbits,  and  guinea-pigs  ;  but  in  some  animals 
(dogs,  fowls)  they  may  be  delayed  for  six  days 
or  even  longer. 

It  would  appear  that  this  bacillus  is  widely 
diffused  in  the  soil;  and,  according  to  Sanchez 
Toledo  and  Veillon,  it  is  commonly  found  in 
the  faeces  of  healthy  horses  and  oxen.  They 
believe  that  it  can  readily  develop  there, 
owing  to  the  relative  deficiency  of  oxygen  in 
the  intestines.  There  can  be  little  doubt 
that  it  must,  if  this  is  the  case,  have  a  sapro- 
phytic role  in  nature,  in  addition  to  its 
pathogenic  effects. 

Lastly,  it  has  been  found  that  animals 
which  have  recovered  from  inoculation  of  the 
tetanus  bacillus  have  not  acquired  an  im- 
munity to  subsequent  inoculations. 

Dr.  Sormani  of  Pavia  {Inter.  Med.  Congress, 
1890,  Trans.,  vol.  v.  p.  150)  has  recorded  an 
extensive  series  of  observations  which,  in  the 
main,  confirm  these  results.  But  he  found 
that  the  Clostridium  fcetidum  of  Liborius, 
which  very  commonly  accompanies  thetetanus 
bacillus  in  fsecal  matter,  cannot  be  killed  by 
the  exposure  to  80°  C,  as  its  resistance  to 
heat  is  nearly  as  great  as  that  of  the  latter. 
It  withstands  even  100°  C.  for  an  hour. 
Hence  it  is  difiicult  to  obtain  pure  cultiva- 
tions of  the  tetanus  bacillus  from  fieces.  But 
since  this  Clostridium  has  a  powerful  reducing 
action  whilst  growing,  its  presence  facilitates 
to  a  remarkable  extent  the  growth  of  the 
tetanus  bacillus,  by  removing  the  oxygen. 
His  experiments  also  showed  that  inhalation 
of  the  tetanus  bacillus  does  not  produce  the 
disease,  and  that  when  swallowed  in  large 
quantities  it  does  not  affect  the  animal ; 


although  by  its  multiplication  in  the  intestine 
the  faeces  become  very  virulent.  He  was  able 
also  to  implant  subciitaneously  a  minute 
tube  containing  cultivations  of  the  bacillus, 
in  such  a  way  that  the  toxic  matter  could 
filter  out  without  the  baciUi,  and  found  that 
tetanus  was  nevertheless  produced.  This 
confirms  the  results  of  other  observers,  that 
the  direct  action  of  the  bacillus  on  the 
system  is  by  means  of  a  diffusible  poison, 
which  is  generated  in  the  wound  and  thence 
absorbed. 

Dm-ing  the  last  two  years  a  large  number 
of  investigations  on  the  poisonous  products 
of  the  tetanus  bacillus  have  been  carried  on, 
in  a  manner  similar  to  that  described  later 
in  the  case  of  diphtheria.    Such  investiga- 
tions have  been  conducted  in  Italy,  France, 
and  Germany,  and  there  is  a  considerable 
agreement  amongst   the    most  important 
results  independently  obtained.    It  is  lound 
that  virulent  cultures  made  free  from  bacilli 
by  filtration  produce  aU  the  symptoms  of 
the  disease  with  great  readiness  when  in- 
jected into  animals.    Brieger  and  Fraenkel 
aflirmed  the  poisonous  substance  to  be  a 
toxi-albimaen ;  but  Tizzoni  and  Cattani  on 
the  one  hand,  and  Vaillard  and  Vincent  on 
the  other,  came  to  the  conclusion  that  it  is 
of  the  nature  of  a  soluble  enzyme  or  ferment. 
Tizzoni  and  Cattani  (Centralb.  f.  Bakt.  1890, 
ii.  69),  by  dialysis  of  the  filtrate  of  a  virulent 
culture,  and  subsequent  evaporation  to  dry- 
ness, obtained  a  yellowish  crystalline-looking 
powder,  which  at  least  contained  the  active 
substance,  though  not  in  a  pure  form.  This 
poison  possesses  extremely,  active  properties, 
half  a  cubic  centimetre  of  a  filtered  virulent 
culture  being  sufficient  to  kill  a  rahbit,  and 
•05  milligramme  of  the  organic  matter  pre- 
cipitated from  such  a  filtrate  by  calcium 
phosphate  causing  marked  symj)toms  (Vail- 
lard and  Vincent,         de  VInstit.  Past.  1891, 
p.  1).  The  poisonous  properties  are,  however, 
very  easily  destroyed  by  heat,  by  chemical 
agents,  and  in  other  ways.    Exposure  to  a 
temperature  of  60°  C.  completely  deprives 
filtered  cultures  of  their  virulence,  and  ex- 
posure to  sunlight  for  eighteen  hom-s  has  a 
similar  effect  (Kitasato).  The  poisonous  effects 
follow  when  it  is  injected,  either  into  the 
blood  or  subcutaneously  ;  but  when  injected 
into  the  stomach,  or  when  swallowed,  it  has 
no  effect.    These  results,  and  many  others, 
show  that  the  tetanus  poison  is  a  very  un- 
stable substance.    The  tetanus  bacillus  also 
produces  a  peptonising  ferment,  which  is 
destroyed  at  the  same  temperatiu-e  as  the 
poison,  but  the  identity  of  the  t\yo  sub- 
stances has  not  yet  been  established.  The 
poison  is  present  in  the  blood  of  animals 
which  have  died  of  tetanus,  and  when  the 
blood  or  its  serum  is  injected  in  suliicient 
quantities  into  a  susceptible  animal,  such  as 
a  mouse,  tetanic  symptoms  result.  Guinea- 
pigs  are  the  most  susceptible  animals,  whilst  in 

H  2 


100 


MIOEO-ORGANISMS 


dogs  the  symptoms  are  much  later  in  appear- 
ance and  less  marked. 

Important  advances  have  also  been  made 
towards  producing  immunity  against  this 
poison,  and  probably  also  towards  curing 
the  disease  in  certain  cases.  Tizzoni  and 
Cattani  {Centralb.  f.  Baht.  1891,  i.  189) 
found  that  by  injecting  smaU  doses  of  the 
tetanus  poison  into  dogs  repeatedly  for  a 
time,  an  immunity  against  large  doses  of  the 
poison  was  produced  in  them.  They  found 
that  the  serum  of  such  animals  had  a  directly 
antagonistic  action  to  the  tetanus  poison, 
and  when  added  to  filtered  tetanus-ctdtm-es 
deprived  them  of  their  virulence.  Also  the 
seriun  of  immune  dogs,  when  injected  into 
mice,  conferred  a  similar  immimity  on  them. 
Later,  by  a  somewhat  more  complicated 
method,  they  succeeded  in  making  guinea-pigs 
and  rabbits  immune.  They  have  also  con- 
ducted an  extensive  series  of  researches  on  the 
nature  of  the  substance  in  the  serum  which 
produces  the  immimity,  and  have  found  it  to 
correspond  in  its  chemical  relations  with  a 
globulin  having  the  properties  of  an  enzyme. 
This  substance  they  have  called  '  tetanus 
antitoxin.'  Behring  and  Kitasato  (Deutsch. 
med.Woch.  1890,  No.  49),  a  short  time  before, 
succeeded  in  producing  immunity  in  rabbits 
against  the  poison,  and  fotmd  that  "2  c.c.  of 
the  serum  of  an  immune  rabbit  injected  into 
a  mouse  conferred  immunity  on  it.  As  an 
example,  a  rabbit  rendered  immune  could 
withstand  the  injection  of  10  c.c.  of  a  vu-u- 
lent  tetanus  culture,  of  which  '5  c.c.  was 
quite  sufficient  to  kill  with  certainty  an  un- 
protected animal.  They  also  obtained  the 
same  result  as  Tizzoni  and  Cattani,  with  re- 
gard to  the  antagonistic  action  of  the  serima 
of  immune  animals  to  the  tetanus  poison 
outside  the  body.  All  these  observers  also 
found  that  in  the  case  of  mice  in  which 
tetanic  symptoms  had  set  in,  a  cure  could  be 
produced  by  the  injection  of  the  serum  of 
immune  animals,  if  the  dose  of  the  poison 
were  not  excessive,  and  if  the  disease  had 
not  advanced  too  far.  The  immunity  artifi- 
cially produced  in  these  animals  disappears 
after  a  time. 

Special  interest  attaches  to  the  application 
of  these  results  to  the  treatment  of  the 
disease  in  the  human  subject.  The  first 
case  treated  successfully  was  by  GagUardi ; 
the  second  by  Schwarz,  of  which  a  full 
account  is  given  in  Centralb.  f.  BaJcter. 
1891,  ii.  p.  785.  The  latter  employed  tetanus 
antitoxin  prepared  by  precipitation  by  alcohol 
from  the  serum  of  an  immune  dog,  and  sub- 
sequent evaporation  to  dryness  in  vacuo. 
The  case  was  one  in  which  all  the  symptoms 
of  tetanus  were  well-marked.  Injections  of 
the  antitoxin  were  made  on  three  occasions 
in  doses  of  15,  25,  and  25  e.g.  respectively. 
Little  result  followed  after  the  first  injection, 
but  marked  improvement  occurred  after  the 
second;  and  after  the  third  the  symptoms 


quite  disappeared,  and  complete  cure  resulted. 
Several  similar  cases  have  occurred  since, 
the  number  in  which  favourable  results  have 
been  obtained  being  seven  at  the  present  date 
(September  1892).  Still  more  extended  ob- 
servations are  necessary  before  a  definite 
statement  can  be  given  regarding  this 
method  of  treatment  in  general. 

As  practical  conclusions,  it  is  evident  that 
the  main  cause  of  tetanus  is  the  introduc- 
tion into  a  partially  closed  wound  of  material 
containing  this  bacillus  or  its  spores,  and 
that  this  is  especially  liable  to  occur  where 
faecal  matter  is  abundant. 

Its  hfe-history  also  indicates  the  great 
importance  of  freely  opening  wounds  in 
which  foreign  bodies  have  become  fixed,  in 
order  to  avoid  the  anaerobic  condition ;  and  it 
explains  the  fact  that,  even  after  the  onset  of 
tetanic  symptoms,  free  excision  of  the  wound 
has  occasionally  proved  of  service. 

The  great  resistance  to  ordinary  disin- 
fectants and  antiseptics  necessitates  the  use 
of  the  strongest  possible,  and  an  acid  solu- 
tion of  corrosive  sublimate  of  1  in  500 
strength  is  needed.  The  use  of  iodoform  has 
also  occasionally  been  foimd  of  service  in 
experiments,  but  only  when  in  the  presence 
of  other  bacteria  which  can  decompose  it. 

It  may  be  added  that  experiment  seems 
to  prove  that  the  so-called  '  idiopathic  '  or 
'  rheumatic  '  tetanus, '  head  tetanus,'  and  also 
'trismus  neonatorum,'  are  due  to  the  same 
organism. 

Group  III. — Sjjecific  Infective  Diseases, 
usually  transmissible  by  inoculation,  at- 
tended by  inflammatory  changes  which 
frequently  become  chronic,  and  usually  as- 
sociated with  the  formation  of  specialised 
granulation-tissue  growth  ('  infective  granu- 
lomata  ')  throughout  the  body. 

9.  Tubercle. — Before  anything  was  de- 
finitely known  regarding  bacteria  as  the 
causal  agents  in  the  production  of  tubercle, 
it  had  been  proved  by  experiment  that  it 
was  a  directly  inoculable  disease.  Villemin 
produced  general  tuberculosis  by  the  intro- 
duction of  caseous  material  into  the  sub- 
cutaneous tissue  of  animals ;  and  Cohnheim 
and  Salomonsen  inoculated  the  anterior 
chamber  of  the  eye  of  the  rabbit,  and  pro- 
duced in  this  way  a  tubercular  aifection  of 
the  iris,  characterised  by  the  growth  of  small 
grey  nodules — a  condition  which  does  not 
occur  spontaneouslj'  in  these  animals.  (Be- 
hier  and  LiouviUe  had  previously  made  simi- 
lar observations.)  They  found  also  that  this 
condition  might  be  followed  by  a  geuei-al 
tuberculosis.  These  experiments  showed  that 
in  tubercular  material  there  is  some  vii'us 
capable  of  propagating  itself  and  giymg  rise 
to  the  characteristic  lesions.  To  Koch  be- 
longs the  credit  of  first  discovering  the  nature 
of  the  virus,  by  demonstrating  the  constant 
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presence  of  bacilli  in  tubercular  affections, 
bv  isolating  and  cultivating  these  organisms, 
and  lastly  by  inoculating  with  thein  and 
producing  the  disease.  His  work  in  this  dis- 
covery is  an  excellent  practical  example  of 
the  canons  laid  down  by  himself  for  proving 
the  bacterial  nature  of  any  disease. 

The  announcement  of  the  discovery  of  the 
bacillus  of  tubercle  was  made  by  Koch  in 
1882,  and  a  fiiU  account  of  his  work  appeared 
in  the  following  year  in  the  Mittheil.  a.  d. 
Kaiser.  Gesitndheitsamte. 

For  a  time  Koch's  endeavours  to  demon- 
strate the  presence  of  organisms  in  tubercle, 
by  means  of  the  methods  of  examination 
and  staining  then  in  use,  were  unsuccessful. 
But  he  ultimately  found  that  by  subjecting 
the  tissues  for  a  long  time  to  the  action  of  a 
solution  of  methyl  blue,  rendered  allialine  by 
the  addition  of  caustic  potash,  which  increases 
its  penetrating  power,  the  presence  of  bacilli 
could  be  revealed.  This  original  method  was 
replaced  by  a  better  one,  namely,  the  staining 
of  the  tissues  for  twenty-four  hours  with  gen- 
tian-violet solution  in  aniline-oil  water.  He 
found  that  when  stained  in  this  way  the  ba- 
cilli retained  the  stain  even  if  treated  with 
strong  mineral  acids.  By  the  employment 
of  dilute  nitric  acid  (one  part  in  two  of 
water)  he  could  remove  the  stain  from  the 
tissues  and  other  organisms,  leaving  these 
bacilli  coloured.  One  exception  he  found, 
namely,  the  bacilli  of  leprosy,  which  react  to 
the  stain  in  the  same  way,  though  they  hold  it 
with  rather  less  tenacity.  He  then  coloured 
the  tissues  by  a  contrast  stain,  such  as  Bis- 
marck brown.  All  other  methods  of  staining 
subsequently  devised  depend  upon  the  same 


Fio.  83.— -Tubercle  Bacilli.— a.  From  section  of 
lung.  b.  From  sputum,  c.  From  section  ot 
tubercular  ulcer  of  intestine,    x  850  diam. 

principle,  namely,  that  these  bacilli  can  only 
be  stained  by  a  solution  of  strong  staining 
power  (generally  a  solution  of  fuchsin  or 
gentian  violet,  with  a  suitable  mordant),  and 
when  thus  stained  they  can  be  subjected  to 
powerful  decolorising  agents  without  losing 
their  colour. 


Characters  of  the  tiibercle  bacillus. — The 
organism  thus  discovered  by  Koch,  and  now 
known  as  the  Bacillus  tuberculosis  or  tubercle 
bacillus,  is  of  comparatively  small  size,  mea- 
suring as  a  rule  2-5-4'5  n  in  length,  and 
about  "3  n  in  thickness,  so  that  relatively  to 
its  length  it  is  a  thin  bacillus.  The  rods  are 
straight  or  slightly  curved.  They  are  gener- 
ally found  singly;  often  two  are  joined  in  a 
straight  line  or  at  an  obtuse  angle;  but  in 
the  tissues  they  rarely  forrn  longer  rows, 
though  these  are  common  in  cultivations. 
Occasionally  m  the  tissues,  very  frequently 
in  phthisical  sputum,  and  also  in  old  cultures, 
an  appearance  may  be  seen  in  the  bacilli 
which  suggests  the  occurrence  of  spore - 
formation.  This  consists  in  the  presence  of 
clear  globular  unstained  spaces  in  the  bacilli, 
there  being  sometimes  three  or  four  such  in 
a  single  rod,  and  arranged  so  regularly  as  to 
give  the  appearance  of  a  row  of  cocci  (see 
fig.  83).  These  uncoloured  portions  refract 
the  light  highly,  and  microscopically  many 
of  them  have  certainly  the  appearance  of 
spores,  though  this  cannot  be  held  to  be 
definitely  proved. 

The  bacilli  may  be  found  wherever  the 
growth  of  tubercle  is  going  on,  though  in 
varying  numbers,  according  to  the  rapidity 
and  character  of  the  growth.  As  a  rule,  it  may 
be  said  that  the  more  acute  the  tubercular 
process,  the  more  numerous  are  the  bacilli. 
In  recently  formed,  rapidly  growing  tubercles, 
they  are  generally  present  in  large  numbers, 
even  in  the  central  parts  which  are  showing 
signs  of  degeneration;  whereas  in  chronic 
fibroid  tubercles  they  may  be  very  few  in 
number ;  and  in  old  caseous  material,  as  a 
rule,  their  presence  cannot  be  demonstrated. 
Sometimes  in  the  nodules  in  which  casea- 
tion is  going  on  there  can  be  seen  in  the 
degenerating  parts  bacilli  which  stain  im- 
perfectly, and  have  lost  their  distinct  form ; 
or  only  a  few  granular  remains  may  be  seen, 
some  of  which  may  be  spores.  This  is  the 
more  likely,  as  caseous  material  has  been 
found  capable  of  producing  tubercle  on 
inoculation,  though  no  tubercle  bacilli  could 
be  demonstrated  in  it.  The  bacilli,  as  seen 
in  the  tissues,  are  sometunes  scattered  fairly 
uniformly,  sometimes  closely  gathered  in 
little  clusters,  and  may  occur  partly  within 
cells,  partly  lying  free.  Frequently  in  bovine 
tuberculosis,  more  rarely  in  the  disease  in 
the  human  subject,  they  may  be  seen  to  have 
a  special  relation  to  the  giant-cells.  In  these 
cells  the  bacilli  often  form  a  sort  of  ring  or 
zone  towards  the  periphery,  and  are  some- 
times arranged  in  a  radiate  manner  {see  tig. 
84).  They  are  generally  found  apart  from 
the  nuclei,  and  the  protoplasm  of  the  giant- 
cell  often  shows  a  granular  and  partially  de- 
generated appearance.  In  acute  caseous  ca- 
tarrhal changes  in  the  lungs,  they  may  often 
be  foimd  in  very  large  numbers  in  the  contents 
of  the  air-cells,  especially  where  the  process 
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is  spreading.  In  some  very  acute  forms  of 
the  disease  they  may  sometimes  be  seen  in 
parts  in  which  no  distinct  tubercles  have  yet 
iormed;  the  writer  has  seen  tliis  very  well  in 
the  spleen  in  acute  tuberculosis.  In  the 
sputum  of  phthisical  patients  their  presence 
can  generally  be  revealed  with  comparative 
ease,  and  for  this  purpose  Neelsen's  carbol- 
fuchsin  method  is  probably  the  most  suitable. 
In  order  to  find  them,  one  of  the  small  yellow 
caseous-looking  masses  in  the  sputum  ought 
to  be  selected,  broken  down  between  cover- 
glasses,  and  treated  as  above  described  {vide 
Modes  of  Staining).      They  are  generally 


Fig.  84. — Tubercle  Bacilli  in  section  of  a  cow's 
udder.  Showing  relations  of  bacilli  to  a  giant- 
cell.     X  850  diam. 

found  in  little  groups,  sometimes  in  very 
large  numbers,  and  occasionally  so  closely 
massed  together  as  to  make  the  recognition 
of  individual  bacilli  difficult.  They  may  also, 
of  course,  occur  singly  here  and  there. 
They  may  also  be  demonstrated  in  the  urine 
in  cases  of  renal  phthisis,  in  the  dejecta  in 
tubercular  ulceration  of  the  intestine,  and  in 
the  milk  of  cows  with  tubercular  udders. 

Cultivation. — Koch's  first  attempts  at  cul- 
tivation on  the  media  then  in  use  were  un- 
Buccessful,  but  he  ultimately  succeeded  on 
blood  -  serum  prepared  by  an  ingenious 
method.  He  sterilised  it  by  heating  to  55°  C. 
on  successive  days  —  sterilisation  by  steam 
being  inadmissible,  on  accovmt  of  its  coagu- 
lating the  albumen,  and  rendering  the  me- 
dium opaque  ;  and  subsequently  inspissated 
it  at  a  temperature  of  65°  C.  The  medium 
thus  obtained  is  transparent,  semi-solid,  and 
sterile.  As  the  presence  of  other  organisms 
requires  to  be  rigorously  excluded,  he  first 
employed  for  inoculation  portions  of  tuber- 
cular material  from  animals,  which  of  course 
could  be  obtained  from  them  in  a  perfectly 
fresh  condition.  The  skin  of  the  animal 
having  been  previously  purified  by  washing 
with  an  antiseptic,  and  all  the  scissors,  knives, 
&c.,  used  in  the  operation  having  been  steri- 
lised by  heat,  he  dissected  out  portions  of  the 
nodules,  and  made  inoculations  on  the  serum. 
For  the  first  few  days  no  signs  of  growth 


I  were  observed,  but  generally  on  the  tenth  to 
the  fourteenth  day  the  growth  made  its  ap- 
pearance. It  first  appears  as  a  small  whitish 
point,  which  gradually  spreads  on  the  sur- 
face of  the  medium,  becoming  more  distinctly 
white  or  yellowish-white  ;andultirnatelyform8 
a  small  scale-like  film  of  wrinkled  appearn  nee. 
The  growth  progresses  slowly  throughout,  and 
after  a  week  or  two  comes  to  a  standstill.  It 
never  penetrates  into  the  surface  of  the 
medium,  and  causes  no  liquefaction.  In  meat- 
broth  growth  is  very  imperfect,  and  occurs 
only  when  the  liquid  is  in  a  thin  layer,  as 
the  organism  is  strictlj-  aerobic ;  but  on 
glycerine-agar,  as  Nocard  and  Eoux  first 
pointed  out  (Annal.  de  I'Inst.  Past.  1887, 
p.  19),  the  growth  both  appears  at  an  earher 
date,  and  is  more  rapid  and  abundant  than 
on  blood-serum.  But  the  successive  cultures 
tend  to  diminish  in  vitality  and  virulence. 
The  young  colonies  on  solid  media,  when 
examined  with  a  low  power,  show  character- 
istic appearances  which,  so  far  as  is  known, 
are  quite  peculiar  to  the  tubercle  bacUlus. 
The  margins  of  the  growth  have  the  ap- 
pearance of  wavy  bimdles  of  hair  ruxming 
in  a  sinuous  manner,  whilst  those  bundles 
in  the  central  portion  give  the  appearance 
of  a  number  of  laminae  intertwined.  The 
bundles,  or  laminae,  are  composed  of  baciUi 
arranged  in  a  parallel  manner.  It  was  for 
a  long  time  believed  that  the  bacillus  could 
grow  only  on  animal  media,  but  Pawlowsky 
{Annal.  de  I'Inst.  Past.  1888,  p.  303)  has 
since  found  that  growth  takes  place  also  on 
potatoes  kept  at  a  suitable  temperature,  if 
the  tubercular  material  be  well  rubbed  in, 
and  the  surface  of  the  potato  kept  moist. 
When  examined  in  fluids,  tubercle  bacilli 
exhibit  no  power  of  independent  movement. 

The  cultivation  of  tubercle  bacilli  directly 
fromj^iost-mortem  material,  from  sputum,  &c., 
where  many  other  organisms  are  present,  is 
very  difficult,  on  account  of  their  slow  rate 
of  growth.  But  it  has  been  effected  by  one 
or  two  very  ingenious  expedients,  which  it  is 
needless  to  detail.  Cultivations  may,  how- 
ever, be  made  with  comparative  ease  indi- 
rectly, by  inoculating  animals  with  the  tuber- 
ciilar  material,  and  then  using  some  of  the 
nodules  produced  for  inoculation  on  the  cul- 
ture-media. 

Tubercle  bacilli  flourish  best  at  a  tempera- 
ture near  that  of  the  normal  body.  Koch 
found  that  on  blood-serum  growth  took  place 
readily  between  30°  and  40°  C,  that  about 
37°  C.  is  the  most  suitable  temperatiu-e,  and 
that  below  28°  C.  and  above  42°  C.  growth 
does  not  take  place.  On  glycerine-agar  the 
temperature  lunits  are  rather  more  extended. 

Belation  to  the  tZiscase.— That  this  organ- 
ism is  really  the  cause  of  tubercle  was  proved 
by  Koch  by  a  very  extensive  series  of  experi- 
ments on  animals,  by  inoculation  both  of 
tubercular  material  containing  the  bacilli, 
and  of  pure  cultures.    His  residts  have  been 
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amply  confirmed  by  a  very  large  number  of 
subsequent  workers.  Its  pathogenic  proper- 
lies  were  tested  by  Koch  in  a  great  many 
ways :  by  injecting  the  bacilh  mto  the  sub- 
cutaneous tissue,  into  the  anterior  chamber 
of  the  eye,  into  the  peritoneum,  into  the 
veins ;  by  feeding  animals  with  material  con- 
taining the  bacilli;  by  distributing  the  organ- 
isms in  the  air  to  be  respired  by  the  animals. 
In  many  cases  the  bacilH  used  were  from  cul- 
tures which  had  been  carried  through  more 
than  twenty  generations.  By  all  these  various 
methods  tubercle  was  produced,  differing  of 
course  in  its  anatomical  characters  and  dis- 
tribution in  the  different  methods.  The  result 
depends  somewhat  on  the  number  of  bacilli 
introduced ;  thus,  a  small  number  introduced 
into  the  anterior  chamber  of  the  eye  produces 
a  growth  of  small  grey  tubercles,  whUe  a 
larger  number  causes  a  general  caseous  in- 
filtration. Tubercle  baciUi  of  the  same  cul- 
ture also  produce  somewhat  different  tuber- 
cular lesions  in  different  kinds  of  animals. 
A  single  example  may  be  given  of  Koch's 
many  experiments.  Tubercle  bacilli  taken 
from  a  culture  of  the  twenty-third  genera- 
tion were  mixed  with  sterile  water,  and  50  c.c. 
of  the  mixture  were  distributed  on  three  suc- 
cessive days  by  a  spray  apparatus  in  a  box 
containing  a  number  of  rabbits,  guinea- 
pigs,  rats,  and  mice.  Some  of  the  animals 
died,  the  others  were  killed  twenty-eight 
days  after  the  last  inhalation,  and  in  all  of 
them  tubercular  lesions  were  found  in  the 
lungs. 

From  the  above  statements  with  regard  to 
the  temperatures  at  which  tubercle  bacilli 
grow,  it  is  evident  that  then*  growth  in  natu- 
ral conditions  is  practically  limited  to  the 
bodies  of  warm-blooded  animals.  But  while 
this  is  so,  they  can  retain  their  vitaUty  for  a 
considerable  length  of  time  at  ordinary  tem- 
peratures, whether  in  the  dry  or  in  the  moist 
condition.  It  has  been  proved  that  phthisical 
sputum  kept  in  the  dry  state  for  more  than 
two  months  still  contains  living  tubercle 
bacilli,  and  that  when  kept  in  sterilised 
water  the  bacilli  are  still  alive  at  the  end  of 
two  months.  The  process  of  putrefaction 
which  kills  many  pathogenic  bacilli  appears 
in  many  cases  to  have  little  effect  upon 
tubercle  bacilli,  and  tuberculous  sputum 
allowed  to  putrefy  for  several  weeks  has 
been  shown  by  inoculation  to  contain  living 
tubercle  bacilli  (Fraenkel,  Baumgarten). 
Many  experiments  have  been  performed  on 
their  resistance  to  heat  and  chemical  re- 
agents by  Koch,  Schill  and  Fischer,  Baum- 
garten, Voelsch,  and  others.  Only  one  or 
two  facts  can  be  mentioned.  Sputum  con- 
taining a  large  number  of  bacilli  loses  its 
infective  properties  by  being  thoroughly  ex- 
posed to  the  action  of  carbolic  acid  (2-3  per 
cent.)  for  a  few  minutes  (Schill  and  Fischer, 
Baumgarten).  They  are,  however,  much 
more  easily  killed,  whether  apparently  spore- 


containing  or  not,  when  in  pure  cultivations 
(Yersin).  Other  antiseptics  act  in  a  similar 
way  ;  but  some,  such  as  corrosive  sublimate, 
are  unsuitable  on  account  of  the  coagulum 
they  form  on  the  surface  of  the  sputum.  They 
show  a  comparatively  high  resisting  power 
to  the  action  of  the  gastric  juice,  experiments 
having  been  made,  both  with  natural  and 
artificial  gastric  juice,  on  tubercular  sputum, 
and  other  materials,  and  on  cultures  (by 
Falk  and  Wesener).  It  has  been  found  that 
tubercle  bacilli  from  pure  cultures,  after  being 
acted  upon  by  the  gastric  juice  of  a  dog  for 
six  hours,  are  stiU  virulent  when  injected  into 
animals.  It  is  therefore  evident  that  bacilli 
in  meat,  milk,  and  the  like,  if  not  killed  before 
being  swallowed,  wiU  probably  pass  into  the 
intestine  in  a  Hving  state.  Moist  heat  at  a 
temperature  of  100°  C.  kiUs  the  baciUi  in 
any  condition  in  a  few  minutes ;  the  bacilli 
in  moist  sputum  are  killed  more  quickly 
than  when  the  sputum  has  been  thoroughly 
dried.  In  cultivations,  at  least,  much 
lower  temperatures  are  sufficient — 70°  C. 
(Yersin) .  For  disinfecting  purposes,  however, 
the  higher  temperature  should  be  used. 
Dried  sputum  requires  to  be  exposed  to  dry 
heat  at  a  temperature  of  100°  C.  for  sixty 
minutes  in  order  to  kiU  all  the  bacilli  with 
certainty. 

Statements  disagree  regarding  the  com- 
parative resistance  of  tubercle  bacilli  with 
apparent  spores,  and  of  those  in  the  supposed 
spore-free  condition.  Some  have  found  a 
considerable  difference,  whilst  others  have 
failed  to  find  any.  The  important  practical 
point,  however,  is  to  know  the  greatest  re- 
sisting power  of  the  organism  in  any  con- 
dition, and  the  above  statements  have  been 
given  with  this  end  in  view. 

As  is  well  known,  tubercle  bacilU  may 
gain  entrance  to  the  body  by  the  respiratory 
passages,  by  the  alimentary  tract,  and  by 
external  wotmds.  Direct  experiment  would 
appear  to  prove  that  in  the  case  of  the  air- 
cells  of  the  lung,  and  the  intestinal  mucous 
membrane,  they  can  produce  tubercular 
lesions  without  the  presence  of  previous 
catarrh  or  any  other  abnormal  condition. 
Numerous  examples  of  direct  inoculation  of 
mucous  surfaces  in  the  human  subject  are 
afforded  by  post-mortem  examinations. 

Speaking  generally,  we  may  say  that  in 
experiments  on  animals  the  result  of  direct 
inoculation  with  tubercle  bacilli  {e.g.  by  in- 
jecting subcutaneously  or  into  the  anterior 
chamber  of  the  eye)  is  to  produce  first 
local  tubercular  growth,  and  later  a  general- 
ised affection.  "When  introduced  into  the 
circulation  in  sufficient  numbers,  the  bacilli 
produce  an  acute  tuberculosis,  though  some- 
times the  animal  may  succumb  before 
tubercles  visible  to  the  naked  eye  have 
been  formed.  As  examples  of  the  means  of 
rapid  extension  from  a  tubercular  focus  in 
the  human  subject,  may  be  mentioned  the 
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distribution  of  caseous  material  containing 
bacilli  by  means  of  the  air-passages  to  other 
parts  of  the  lung,  the  rapid  tubercular 
aftection  of  serous  cavities  when  the  bacilli 
gain  an  entrance  to  them,  and  the  general 
tuberculosis  produced  by  the  entrance  of  the 
bacilli  into  the  circulating  blood. 

A  few  words  may  be  said  regarding  the 
action  of  the  bacilli  on  the  tissues,  and  the 
mode  of  formation  of  tubercles.  Careful 
experimental  work  on  this  subject  has  been 
done  by  Baumgarten,  Cornil,  and  others, 
most  of  the  results  of  which  can  be  readily 
followed  on  specimens  from  the  human  sub- 
ject. The  first  change  produced  by  a  local 
growth  of  the  bacilli  is  a  prohferation  of  the 
connective-tissue  cells.  The  cells,  by  the 
irritation  of  the  bacilli  or  their  products, 
multiply  by  karyokinesis,  and  become  'epi- 
thelioid '  in  character,  whilst  a  little  later 
evidence  of  irritation  is  shown  by  emigration 
of  leucocytes,  which  accumulate  at  the  peri- 
phery. A  little  ceUular  nodule  is  thus  pro- 
duced around  the  baciUi.  Soon  an  important 
change  occurs  in  the  centre  of  the  nodule. 
The  cells  become  swollen  and  translucent, 
their  nuclei  lose  the  power  of  staining,  and 
the  cells  show  a  tendency  to  fuse  together. 
This  change,  known  as  '  coagulation  necro- 
sis,' is  soon  followed  by  a  granular  disinte- 
gration, which  often  terminates  in  caseation. 
The  giant-cells,  which  are  specially  seen  in 
chronic  tubercles,  appear  generally  to  be 
formed  by  the  enlargement  of  the  epitheUoid 
cells,  though  there  may  be  other  methods  of 
formation.  The  bacUH  therefore  act  in  two 
ways — first,  by  causing  reactionary  changes 
in  the  cells,  evidenced  by  their  proliferation ; 
and,  secondly,  by  producing  degeneration  in 
the  cellular  elements.  The  greatly  different 
appearances  of  tubercular  growths  depend 
chiefly  upon  the  rapidity  and  intensity  of  the 
proliferative  and  degenerative  changes. 

Practical  conclusions. — The  facts  estab- 
lished by  the  bacteriological  work  done  on 
this  subject  ought  to  have  important  prac- 
tical results.  That  the  sputum  from  cases 
of  phthisis  contains  nimierous  bacilli,  and 
that  in  many  cases  on  its  becoming  dry  the 
bacilli  are  disseminated  in  the  atmosphere 
whilst  stOl  in  a  hving  and  virulent  condition, 
are  facts  beyond  dispute.  They  have  been 
demonstrated  in  the  atmosphere,  and  in  the 
dust  of  apartments  containing  phthisical 
patients,  and  have  been  proved  by  direct 
inoculation  to  be  still  capable  of  producing 
the  disease.  The  danger  arising  from  treat- 
ing phthisical  patients  in  the  same  rooms  or 
wards  with  other  patients  is  at  once  apparent, 
and  there  are  numerous  actual  examples  of 
infection  in  this  way.  By  the  isolation  of 
cases  of  phthisis  as  far  as  this  is  practicable, 
and  by  the  treatment  of  the  sputum  as  in- 
fective material,  much  more  than  has  as  yet 
been  attempted  might  be  done  to  lessen  the 
spread  of  the  disease. 


10.  Leprosy  (Elephantiasis  Grseco- 
rum). — Until  within  a  recent  period  this  for- 
midable disease  had  excited  but  little  interest 
in  this  country,  since  its  practical  disappear- 
ance fi-om  our  shores  in  the  middle  ages. 
Yet  its  wide  prevalence  and  serious  results  in 
various  countries  under  the  rule  of  Great 
Britain  might  have  led  to  more  research  as 
to  its  causes  and  cure.  It  will  suffice  here 
to  deal  with  those  aspects  which  most  espe- 
cially relate  to  its  bacteriology. 

The  essential  uniformity  and  identity  of 
leprosy  in  its  various  manifestations '  are 
now  generally  admitted;  and  whether  it  is 
studied  in  the  temperate  or  cold  chmates  in 
Northern  Europe,  as  in  Norway,  Finland,  and 
North  Russia,  or  in  Newfoundland,  or  in  Italy, 
Spain,  India,  Egypt,  Syria,  or  in  the  islands 
of  the  Pacific,  it  is  found  to  be  the  same  in 
its  morbid  anatomy  and  clinical  features. 

The  old  view  that  it  was  a  highly  contagious 
disease  has  in  more  recent  times  given  place 
to  the  notion  that  it  is  not  contagious.  But 
the  evidence  which  is  accumulating  on  all 
hands  of  its  possible  direct  transmission,  and 
of  the  spread  of  the  disease  in  localities  where 
it  has  been  introduced  (as  into  the  Sandwich 
Islands  in  1865),  confirms  the  older  view, 
which  is  in  accordance  with  the  results  of 
bacteriological  investigation.  It  is  especially 
on  this  account  that  the  study  of  its  relation 
to  micro-organisms  is  of  such  extreme  im- 
portance. 

The  morbid  a/natomy  of  leprosy  can  only  be 
touched  upon  so  far  as  is  necessary  to  explain 
what  follows. 

The  various  clinical  foi-ms,  *  tubercular,' 
'  anaesthetic,'  and  so  on,  have  a  common 
anatomical  basis.  The  nodular  or  diffused 
thickenings  of  the  skin,  the  ansesthetic  areas, 
the  parchment-like,  shrivelled  skin,  the 
ophthalmia,  the  paralysis  of  nerve-trunks, 
the  atrophy  of  the  cartilages  and  bones,  and 
the  wasting  and  shrivelUng  of  the  extremities, 
are  all  the  direct  result  either  of  a  chronic  in- 
flammatory or  proliferative  process  in  which 
granulation-tissue  is  formed  and  subsequently 
cicatrises,  or  of  the  chronic  inflammatory 
changes  in  nerves  and  nerve -trunks. 

Microscopic  study  of  the  morbid  changes 
in  leprosy  before  the  discovery  of  the  bacillus 
leprae  showed  little  to  distinguish  them  fi:om 
other  chronic  inflammatory  changes,  such  as 
those  of  syphUis.  The  affected  parts  show 
diffuse  infiltration  with  granulation-tissne, 
sometimes  taking  a  nodular  form,  whilst  the 
proper  tissue-elements  are  being  atrophied 
and  absorbed.  The  only  special  feature  ob- 
served was  the  presence  of  a  rather  unusual 
number  of  large  cells,  epithelioid  in  type, 
often  with  so-called  vacuolation  and  vesicular 
swelling  of  the  nuclei.  These  cells  differ  from 
the  giant-cells  of  tubercle  in  their  smaller 
size,  absence  of  multiple  nuclei,  and  irregular 
arrangement.  From  their  peculiar  abim- 
dance  and  character  they  are  distinguished  as 
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'  lepra  cells.'  Absence  of  caseation  was  also 
noted  as  a  character  in  which  the  new- 
growths  of  granulation-tissue  differed  from 
those  of  tubercle  and  syphihs. 

In  1874  (Norsk  Magazinf.  LcegevidensJcab, 
1874,  Heft  9;  Virchow's  Archiv.  Band  79, 
p.  32)  Dr.  Armauer  Hansen  of  Bergen  dis- 
covered that  the  parts  more  especially  affected 
by  growths  of  leprosy,  and  particularly  those 
in  most  active  development,  contained  large 
numbers  of  bacilli.  Further  researches,  first 
by  Neisser  in  1879,  and  since  by  many  ob- 
servers in  all  parts  of  the  world,  have  estab- 
lished the  constancy  of  their  presence,  and  of 
their  peculiar  characters  and  relations  to  the 
diseased  parts,  and  have  confirmed  the  accu- 
racy of  Hansen's  observations.  As  there 
has  been  much  dispute  as  to  their  exact 
relations  to  the  tissues,  and  as  our  knowledge 
on  many  points  is  yet  very  incomplete,  it 
will  be  well  only  to  state  those  facts  which 
are  best  ascertained,  most  of  which  the 


Fig.  85— Leprosy— Section  of  skin,  showing  Buper- 
fioial  and  deep  parts  of  the  same  section,  a.  Exu- 
dation on  surface  of  skin,  showing  numerous  red 
blood-corpuscles  and  leucocytes,  together  with 
large  cells.  The  bacilli  are  for  the  most  part  con- 
tained m  these  large  ceUs.  h.  Prom  deeper  part 
of  the  same  section,  showing  the  relations  of  the 
bacilli  to  the  cells  and  tissues,    x  850  diam. 

writer  can  confirm  from  his  own  observa- 
tions, and  to  leave  the  disputed  points  for 
further  investigation. 

The  bacillus  leprcB,  or  leprosy  bacillus,  as 
seen  m  the  tissues,  very  closely  resembles  the 
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tubercle  bacillus.  It  may  be  studied  either 
in  the  juice  expressed  from  one  of  the  nodules 
(especially  those  in  the  skin),  or  in  sections 
prepared  and  stained.  In  the  first  condition 
they  are  motionless  (although  some  have 
stated  that  they  may  have  a  slow  movement, 
this  appears  to  be  an  error).  They  can  be  far 
more  readily  stained  with  ordinary  aniline 
dyes  than  tubercle  bacilli,  and  if  stained  in 
the  same  way  as  tubercle,  they  are  rather 
more  readily  decolorised.  They  stain  well 
with  carbol-fuchsin,  safranin,  or  gentian 
violet.  Fuchsin  with  a  contrast  stain  of 
methylene  blue  does  well.  It  has  been  ob- 
served that  some  stains  give  a  most  definite 
appearance  of  bacilli.  Others  show  a  row  of 
spore-like  bodies  (coccothrix),  due  to  the  fact 
that  some  parts  of  the  baciUi  are  much  more 
readily  stained  than  the  rest. ' 

The  bacilli  are  usually  straight,  or  very 
slightly  curved,  of  nearly  uniform  thickness, 
rounded  or  shghtly  pointed  at  the  ends. 
They  always  show  the  peculiar  beaded  or 
spore-hke  character  of  dots  at  fairly  regular 
intervals,  which  have  a  different  refraction, 
and  different  reaction  to  staining  from  the 
rest  of  the  protoplasm.    See  fig.  85. 

The  tenacity  of  life  of  these  bacilli  when 
placed  in  a  stiitable  position  is  very  remark- 
able. In  the  numerous  attempts  which  have 
been  made  to  inoculate  leprosy  in  animals,  it 
has  been  found  that  even  where  no  prolifera- 
tion had,  so  far  as  could  be  judged,  taken 
place,  the  bacilli  remained  in  an  apparently 
living  condition  in  the  subcutaneous  tissue 
for  several  weeks  or  months. 

These  organisms  are  generally  found  in 
leprosy  in  large  numbers,  and  have  a  special 
relation  to  the  histological  changes — i.e.  they 
are  present  wherever  the  growth  of  the 
granulation-tissue  is  going  on.  A  consider- 
able amount  of  discussion  has  taken  place 
with  regard  to  the  exact  site  of  the  bacilli 
in  the  tissues ;  but  it  is  now  generally  ad- 
mitted, as  Neisser,  Cornil,  and  Suchard  de- 
scribed, that  they  are  for  the  most  part 
contained  within  the  large  globular  '  lepra - 
ceUs.'  In  the  leprous  nodules  of  the  skin,  it 
can  be  seen  that  they  are  present  in  large 
numbers  in  the  cells  of  the  infiltration  of  the 
dermis  and  of  the  subcutaneous  tissue,  whilst 
the  epithelium  is  generally  quite  firee  from 
them.  So  also  in  the  glandular  structures  of 
the  skin  they  are  generally  absent,  though 
they  may  occasionally  be  present  in  the 
sebaceous  glands,  in  the  hair-sheaths,  &c.  A 
few  may  also  be  found  lying  free  in  the 
lymphatic  spaces.  The  nmnber  of  bacilli 
may  be  enormous,  especially  in  the  nodules 
which  are  chiefly  cellular,  each  cell  in  the  field 
of  the  microscope  sometimes  containing  a  con- 
siderable number  (see  fig.  85).  In  all  the 
parts  affected  by  the  lesions  the  bacilli  are 

'  See  Neisser,  Verhandl.  d.  Deutsch.  Dermatolog. 
Geaell.  Congress-Burg.  1889,  and  Cent.  f.  Allqeiii. 
Path.  1890,  p.  160. 
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found  to  bo  present,  and  to  have  a  similar 
relation  to  the  tissue-elements — in  the  nerves, 
in  the  lymphatic  glands,  in  the  cornea  and 
other  parts  of  the  eye,  and  in  the  viscera 
when  affected.  As  a  rule,  they  are  absent 
from  the  general  circulation,  though  Cornil 
and  Babes  state  that  they  may  be  present 
before  death,  especially  if  there  be  fever. 
When  ulcers  form  on  the  skin,  bacilli  may  be 
found  in  great  number  in  the  discharge,  and 
the  secretions  of  mucous  surfaces  also  con- 
tain them  when  these  are  similarly  affected. 

Nimaerous  attempts  have  been  made  to 
cultivate  the  leprosy  bacillus,  but  up  to  the 
present  without  success.  Various  observers 
have  at  different  times  announced  that  they 
have  succeeded  in  obtaining  piu-e  cultiva- 
tions, but  their  results  have  not  been  con- 
firmed. That  the  leprosy  bacillus  does  not 
grow  outside  the  body  under  the  same  con- 
ditions as  other  known  bacilli  {e.g.  of  tuber- 
cle) seems  abundantly  proved  by  the  nume- 
rous attempts  at  cultivation.  This,  however, 
on  the  other  hand,  serves  to  mark  it  off  more 
distinctly  as  a  separate  species. 

Nearly  all  the  attempts  to  produce  the 
disease  in  animals  by  inoculation  of  material 
containing  the  bacilli  have  completely  failed. 
An  exception  is,  however,  afforded  by  the 
experiments  of  Melcher  and  Orthmarm,  who 
in  one  or  two  instances,  by  inoculation  of 
leprous  material  into  the  anterior  chamber 
of  the  eye  of  rabbits,  produced  an  extensive 
growth  of  nodules  in  the  lungs  and  other 
organs,  which  they  affirmed  contained  leprosy 
bacilli.  Though  some  authorities,  who  have 
seen  the  specimens  {e.g.  Fraenkel),  are  in- 
clined to  believe  that  the  organisms  in  the 
nodules  are  reallj'  leprosy  and  not  tubercle 
bacilli,  subsequent  experimenters  have  en- 
tirely failed  to  obtain  a  similar  result.  In- 
oculation experiments  have  also  been  made 
on  the  human  subject,  in  some  cases  without 
result.  The  most  important,  perhaps,  of 
these  experiments  is  that  by  Arning,  who,  in 
1884,  inoculated  a  criminal  in  the  Sandwich 
Islands  who  had  been  sentenced  to  death. 
Inoculations  were  made  at  several  places,  and 
at  one  a  nodular  swelling  formed,  in  the  juice 
of  which  leprosy  bacilli  were  foimd  for  more 
than  a  year  afterwards.  Later,  in  1887,  there 
developed  well-marked  tubercular  leprosy. 
The  experiment  is,  however,  somewhat  in- 
validated by  the  fact  that  before  the  inocula- 
tions the  individual  had  been  frequently  in 
contact  with  lepers. 

The  absolute  proof,  therefore,  that  the 
bacillus  of  leprosy  is  the  cause  of  the  disease 
is  still  wanting,  owing  to  failure  in  the 
attempts  to  isolate  and  cultivate  it.  Yet,  if 
we  take  the  facts  estabHshed  regardmg  it, 
together  with  those  of  other  diseases  in  which 
bacilli  have  been  proved  to  be  the  causal 
agents,  very  little  doubt  can  remain  on  the 
subject.  The  invariable  presence  of  the 
bacillus  in  large  numbers,  its  special  relation 


to  the  tissue-changes,  and  its  absence  in  all 
other  known  pathological  conditions,  may,  in 
the  meantime,  be  taken  as  practically  con- 
clusive evidence. 

11.  Glanders. — This  disease,  on  account 
of  its  resembling  tubercle  in  many  parti- 
culars, may  be  conveniently  considered  here ; 
and  although  it  is  of  minor  importance,  on 
account  of  its  comparative  rarity  in  the 
human  subject,  the  bacterial  nature  of  the 
infective  virus  has  been  proved  with  equal 
completeness,  and  its  properties  have  been 
very  fully  investigated.  Only  the  more  im- 
portant facts  can  be  given.  The  bacillus  of 
glanders  (Rotz -bacillus;  Bacillede  laMorve; 
Bacillus  mallei)  was  discovered  by  Loffler 
and  Schutz  in  1882,  the  announcement  being 
made  shortly  after  Koch's  first  publication 
on  the  tubercle  bacillus.  These  observers 
not  only  demonstrated  the  presence  of  the 
organism  in  the  tissues  in  glanders,  but 
isolated  it,  and  by  inoculation  produced  the 
disease  in  various  animals.  Babes  claims 
to  have  observed  the  same  organism  at  an 
earlier  date  (his  observations  being  published 
in  1881),  but  he  made  no  cultivations. 

This  bacillus  is  of  small  size,  and  is  gene- 
rally described  as  being  rather  shorter  and 
slightly  thicker  than  the  tubercle  bacUlus. 
The  rods  are  generally  straight,  with  rounded 
ends,  and  when  stained  often  show  Ughter 
or  unstained  spots,  some  of  which  at  least 
are  generally  regarded  as  being  spores ;  and 
,  Rosenthal  has  succeeded  in  staining  some 
of  them  with  the  carbol-fuchsin  solution.  In  , 
the  glanders  nodules  the  rods  generally  occur 
singly,  scattered,  or  in  little  groups,  and 
never  form  long  filaments ;  they  are  found 
'  both  within  and  outside  the  cells.  In 
their  behaviour  to  stains  they  present  certain 
pecuharities,  which  make  their  satisfactory 
staining  in  the  tissues  a  matter  of  consider- 
I  able  difficulty.  They  stain  with  watery  solu- 
tions  of  methyl  blue,  and  other  agents,  with 
comparative  readiness,  though  not  very  deeply 
I  (better  when  an  alkali  is  added),  but  lose  the 
;  colour  very  easily  when  treated  with  a  de- 
■  colorising  agent.  They  are  accordingly  de- 
'  colorised  by  . Gram's  method.  The  most  suit- 
able stain  is  one  which  does  not  readily  over- 
stain  the  tissues,  so  that  little  decolorisation 
is  necessary.  A  great  many  different  methods 
have  been  given ;  the  following  is  one  which 
Loffler  has  found  to  be  specially  suitable  : 
The  tissues  are  stained  for  five  minutes  in 
alkahne  methyl-blue  solution.  They  are  then 
placed  for  five  seconds  in  a  decolorising  solu- 
tion— namely.water  10  c.c,  to  which  are  added 
two  drops  of  concentrated  solution  of  sul- 
phurous acid,  and  one  di'op  of  a  5  per  cent, 
solution  of  oxalic  acid.  They  are  then  de- 
hydrated in  alcohol,  cleared  in  xylol,  and 
mounted  in  Canada  balsam. 

The  glanders  bacillus  grows  with  compara- 
tive readiness  on  nearly  all  the  ordinary 
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media ;  but  a  somewhat  high  temperature  is 
necessary,  35°-39°  C.  being  most  suitable, 
though  growth  still  proceeds  as  low  as  22°  C, 
and  to  a  small  extent  even  lower.  Its  growth 
on  potatoes  has  striking  characteristics,  which 
are  of  aid  in  the  recognition  of  the  organistn. 
First  evidence  of  its  growth  on  potatoes  is 
seen  about  two  daj^s  after  inoculation,  and 
it  spreads  on  the  surface,  giving  an  appear- 
ance like  a  layer  of  .yellow  honey.  Later,  the 
colour  becomes  deeper,  assuming  a  brownish 
tint,  which  has  been  compared  to  cuprous 
oxide,  and  it  also  becomes  duller  and  more 
opaque  in  appearance.  The  characters  are 
well  seen  about  the  eighth  to  the  tenth  day. 
(One  or  two  other  organisms  give  a  some- 
what similar  appearance,  but  these  are 
readily  distinguished  by  their  morphological 
characters.)  In  stroke-cultivations  on  agar 
a  whitish  line  appears  on  each  side  of  the 
needle-track,  and  spreads  for  a  short  dis- 
tance, assuming  a  yellowish  tint  with  a  moist 
appearance ;  on  blood-serum  it  appears  first 
in  the  form  of  little  transparent  drops  of 
yellowish  tint.  In  gelatine-peptone  it  also 
grows,  but  the  medirmi  of  course  becomes 
liquefied  at  the  temperature  suitable,  and 
accordingly  the  growth  is  not  characteristic. 
In  inoculating  from  glanders  nodules,  &c., 
potatoes  are  found  to  be  the  most  suitable 
medium  for  starting  the  growth,  and  they 
have  also  the  advantage  of  giving  a  charac- 
teristic appearance. 

The  bacillus  can  be  dried  without  being 
killed,  but  in  the  dry  condition  it  retains  its 
vitality  for  a  much  shorter  period  of  time 
than  the  tubercle  bacillus.  Loffler  found 
that  in  most  cases  the  bacilli  were  dead  after 
being  in  the  dry  state  for  a  week,  though 
sometimes  they  lived  much  longer.  Pure 
cultivations  generally  die  off  after  a  month. 
To  heat  and  chemical  reagents  it  offers  a 
comparatively  low  degree  of  resistance.  It 
is  very  rapidly  killed  by  steam  at  100°  C, 
and  pure  cultures  are  killed  by  an  exposure 
to  55°  C.  for  ten  minutes.  Carbolic  acid  2-5 
per  cent.,  chlorine  water,  and  other  agents, 
are  all  effective  in  a  few  minutes.  Accord- 
ingly, any  of  these  agents  may  be  employed 
for  disinfecting  purposes. 

Loffler  and  Schutz,  after  demonstrating 
this  organism  in  the  tissues,  succeeded  in 
obtaining  pure  cultivations  on  the  serum  of 
the  horse  and  sheep,  and,  after  growing  it 
through  several  generations,  tested  the  effects 
of  inoculations  on  various  animals.  Some 
animals  they  found  to  be  refractory,  whilst 
others  were  very  susceptible.  Amongst  the 
latter  are  field-mice  and  guinea-pigs.  On 
rabbits  the  effects  are  somewhat  uncertain ; 
sometimes  only  a  local  lesion  developin"', 
sometimes  a  general  attack  of  glanders  re- 
sulting, with  nodules  in  the  lungs.  &c.  Cats 
and  young  dogs  are  readily  susceptible  to 
inoculation,  whilst  white  mice  enjoy  immu- 
nity. Field-mice  generally  die  in  about  eio-ht 


days  after  inoculation,  and  show  an  exten- 
sive growth  of  minute  nodules  in  the  liver, 
spleen,  &c.  Inoculation  is  rapidly  fatal  to 
guinea-pigs  also,  and  they  show  all  the  cha- 
racteristic features  of  acute  glanders.  Great 
interest  naturall3'  attaches  to  its  effects  upon 
horses ;  and  Lotfier  and  Schutz,  after  one 
doubtful  experiment,  obtained  satisfactory 
results  with  two  horses.  They  made  several 
injections  at  various  parts  of  the  body,  and 
at  the  seats  of  inoculation  boggy  swellings 
formed  in  a  few  days,  and  later  many  of 
them  broke  down  into  unhealthy-looking 
ulcers.  The  lymphatics  became  swollen  so 
as  to  form  hard  cords,  and  the  glands  became 
enlarged  to  the  size  of  pigeons'  eggs  and  in- 
durated, a  discharge  took  place  from  the 
nostrils,  and  the  animals  had  all  the  symp- 
toms of  an  ordinary  attack  of  glanders.  One 
animal  died,  the  other  with  symptoms  of 
failing  health  was  killed.  On  jpost-mortem 
examination  both  presented  lesions-  charac- 
teristic of  glanders — not  only  ulcers  on 
various  parts  of  the  surface  with  implication 
of  the  lymphatics  in  connexion,  but  also 
deposits  in  the  nasal  mucous  membrane, 
with  irregular  ulcerations,  and  nodules  in 
the  lungs.  Experiments  on  animals  have 
been  repeated  by  a  great  number  of  observers 
with  confirmatory  results.  The  glanders 
bacillus  is  one  which  in  cultivations  shows 
great  variation  in  virulence. 

The  same  bacillus  is  found  in  the  lesions 
when  the  disease  occtirs  in  the  human  sub- 
ject, and  cultivations  having  the  same  cha- 
racteristics have  been  made.  Weichselbaum 
at  a  comparatively  early  date  {yVien.  med. 
Wocli,  1885)  succeeded  in  obtaining  pure 
cultivations  from  the  pustules  in  a  case  of 
acute  glanders  in  a  woman,  and  by  inocu- 
lations on  various  animals  obtained  similar 
results  to  those  of  Loffler  and  Schutz.  One 
of  the  writers  cultivated  the  bacillus  from  a 
farcy  bud  on  the  arm  in  1880,  but  failed  to 
produce  characteristic  effects  in  animals. 
Unfortunately,  also,  workers  at  this  subject 
have  been  accidentally  inoculated  with  cul- 
tures of  this  bacillus,  with  fatal  results. 

Regarding  the  presence  and  characters 
of  this  organism,  its  manner  of  growth  on 
potatoes,  &c.,  and  its  effects  on  animals,  there 
is  practical  unanimity  amongst  all  who  have 
investigated  the  subject.  The  results  of  the 
experiments  of  Bouchard,  Capitan,  and 
Charrin  about  the  same  time  as  those  of 
Loffler  and  Schutz  are  now  generally  re- 
garded as  fallacious.  These  observers  found 
in  the  glanders  nodules,  &c.,  organisms  in 
the  form  of  cocci,  often  growing  in  chains, 
which  they  were  able  to  cultivate  through 
several  generations,  and  by  means  of  which 
they  produced  the  disease.  Probably  there 
were  also  glanders  bacilli  present  in  the 
cultivations  in  small  quantities,  and  to  them 
the  results  were  due. 

In  its  mode  of  action  and  in  its  effect  upon 
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the  tissues,  this  organism  presents  a  certain 
resemblance  to  the  tubercle  bacillus.  Its 
growth  may  remain  for  a  long  time  local,  or 
it  may  rapidly  produce  a  general  infection ; 
but  in  all  situations  its  action  on  the  tissues 
is  the  same.  By  its  growth  it  causes  irrita- 
tion, which  produces  cell  proliferation  and 
leucocyte  infiltration,  so  that  a  small  focus 
or  nodule  results,  which  may  enlarge  to 
various  dimensions.  If  at  any  place  the 
bacilli  are  present  in  large  numbers  {e.g. 
after  a  local  inoculation),  the  area  which 
shows  the  reaction  is  correspondingly  large. 
Along  the  lines  of  the  lymphatic  vessels  and 
in  the  lymphatic  glands  a  similar  action 
takes  place,  giving  rise  to  the  well-known 
thickening  and  induration.  The  nodules  in 
glanders,  owing  doubtless  to  the  nature  of  the 
chemical  products  of  the  organism,  have  a 
great  tendency  to  undergo  softening  and  to 
break  down.  Hence  the  formation  of  ulcers 
in  various  parts  which  is  so  important  a  fea- 
ture in  glanders.  The  action  of  the  organism 
is  for  the  most  part  confined  to  the  lym- 
phatic system;  but  that  it  also  enters  the 
blood,  and  is  thus  distributed,  is  proved  both 
from  the  anatomical  disposition  of  the  lesions 
and  also  by  the  actual  demonstration  of  its 
presence  in,  and  its  cultivation  from,  the 
blood,  though  in  most  cases  this  is  a  matter 
of  great  difficulty.  The  bacilli  are  found  in 
greatest  numbers  in  the  small  nodules  of 
recent  formation.  In  old  nodules,  especially 
when  ulceration  has  taken  place,  their  de- 
tection is  a  matter  of  great  difficulty,  or  may 
be  quite  impossible. 

The  spread  of  the  disease  takes  place  for 
the  most  part  by  direct  inoculation  of 
material  containing  the  bacilli — nasal  secre- 
tion firom  a  case  of  glanders,  &c. — on  a  wound 
of  the  skin  or  on  a  mucous  membrane.  In 
horses  and  asses,  at  least,  the  disease  is  prob- 
ably also  transmitted  by  inhalation  of  the 
organisms  suspended  in  the  air.  That  this 
is  not  a  rare  occurrence  is  likely  from  the 
fact  that  the  lungs  may  contain  mmaerous 
nodules  without  evidence  of  the  disease  in 
any  other  part  of  the  body.  Babes  {Arch, 
d.  Med.  Exper.  1891,  iii.)  found  that  the  dis- 
ease could  readily  be  set  up  in  susceptible 
animals  by  exposing  them  to  an  atmo- 
sphere in  which  cultures  of  the  organism 
had  been  pulverised.  He  also  foimd  that 
inunction  of  the  skin  with  vaseline  contain- 
ing the  bacilli  might  produce  the  disease, 
their  entrance  being  in  this  case  along  the 
hair-follicles.  As  a  means  of  diagnosis  in 
doubtful  cases  of  the  disease,  as  has  fre- 
quently been  pointed  out,  the  method  of 
inoculation  is  of  much  greater  service  than 
microscopical  examination ;  and  for  this  pur- 
pose guinea-pigs  are  the  most  suitable  of  the 
animals  generally  available.  Strauss  states 
that  after  inoculating  the  peritoneal  cavity 
of  a  male  guinea-pig  with  glanders  secretion, 
a  swelling  of  the  testicles  rapidly  takes  place, 


and  the  growth  of  small  nodules  can  be 
found  in  the  tunica  vaginalis  as  early  as  two 
days  after  the  inoculation.  Within  recent 
years  a  substance  ('  mallein ')  has  been  intro- 
duced, which  is  said  to  afford  a  certain  means 
of  diagnosis.  It  was  prepared  by  Kalmmg 
as  a  watery  extract,  and  by  Preusse  as  a 
glycerine  extract,  of  cultures  of  the  glanders 
bacillus.  This  substance  when  injected  in 
certain  doses  is  said  to  produce  a  febrile 
reaction  in  glandered  animals,  but  none  in 
others.    The  method  is  still  under  trial. 

A.  Babes  {Arch,  de  Med.  Exper.  July 
1892)  has  isolated  a  substance  which  he 
calls  '  morveine,'  and  which  from  its  chemi- 
cal characters  he  thinks  to  be  of  the  nature 
of  an  enzyme.  He  prepares  it  by  precipi- 
tating filtered  cultures  of  the  bacillus  with 
equal  parts  of  alcohol  and  ether,  and  finds 
it  to  be  exceedingly  powerful  in  its  action, 
and  that  it  causes  a  reaction  especially  in 
glandered  horses.  He  also  states  that  he 
has  been  able  to  produce  by  repeated  small 
injections  of  it  an  immunity  against  glanders, 
and  in  one  case  of  the  disease  he  succeeded 
in  effecting  a  cm-e.  All  these  statements  still 
require  confirmation. 

12.  Actinomycosis. — See  special  article. 

13.  Rhinoscleroma. — This  disease,  which 
is  characterised  by  a  chronic  induration  and 
thickening  of  the  skin  and  of  the  mucous 
membranes  of  the  nose,  pharynx,  and  other 
adjacent  parts,  has  the  features  of  a  chronic 
inflammatory  process  produced  by  a  specific 
irritant,  and  this  is  probably  a  bacillus.  The 
presence  of  organisms  in  the  affected  tissues 
was  first  observed  by  Frisch  in  1882  {Wien. 
med.  Woch.),  and  his  observations  have  been 
confirmed.  In  fact,  there  is  practical  agree- 
ment amongst  those  who  have  had  an  oppor- 
tunity of  studying  the  disease,  regarding 
the  invariable  presence  of  a  bacillus  with 
definite  characters.  This  organism  is  very 
similar  in  form  to  the  '  pneumococcus '  of 
Friedlander,  occurring  in  the  form  of  short 
rods,  often  several  in  a  row,  which  are  sur- 
rounded by  a  hyaline  capsule.  They  gener- 
ally measure  1-5-3  /x  in  length,  and  about 
•7  fi  in  thipkness.  As  described  by  Cornil, 
Alvarez,  Payne,  and  others,  they  are  found, 
often  in  considerable  numbers,  within  the 
large  spherical  cells  which  are  present  in 
large  numbers  in  the  thickened  dermis,  and 
also  lying  free  in  the  connective-tissue  spaces 
and  in  the  dilated  lymphatics.  The  rods  are 
readily  coloured  by  Gram's  method,  and  the 
capsules  may  thereafter  be  stained  red  by 
safi-anin.  Cultivations  of  the  organism  have 
been  made,  first  by  Paltauf  and  v.  Eisels- 
berg  in  1886,  and  since  then  by  many  others. 
On  peptone-gelatine  the  gi-owth  has  a  remark- 
able similarity  to  Friedlander's  pneumo- 
coccus, being  in  the  form  of  a  rounded  knob 
on  the  surface,  with  a  thin  line  along  the 
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needle-track.  The  only  difference  observed 
is  that  it  is  rather  more  yellowish  m  tint,  and 
more  opaque  in  appearance.  The  rods  also 
tend  to  be  of  greater  length,  and,  as  already 
stated,  they  differ  in  staining  with  Gram's 

method.  ,        r     j  • 

Organisms  have,  however,  been  tound  m 
other  situations  by  various  observers,  which 
in  their  characters  are  said  to  be  similar  to 
the  bacillus  of  rhinoscleroma,  and  some  of 
them  have  been  cultivated  fi-om  healthy  nasal 
secretion;  and  it  has  been  held  that  in 
rhinoscleroma  some  of  these  organisrns  have 
simply  passed  into  the  tissue  already  diseased. 
Yet  the  invariable  presence  of  the  organism, 
and  its  special  relation  to  the  tissue-changes, 
are  strongly  in  favour  of  its  standing  in 
causal  relationship  to  the  disease. 

Unfortunately,  experiments  on  animals 
are  not  conclusive,  and  different  results  have 
been  obtained  by  different  observers.  Pal- 
tauf  and  v.  Eiselsberg  failed  to  produce  any 
change  like  rhinoscleroma ;  whilst  Pa wlowsky, 
by  injections  into  the  anterior  chamber  of  the 
eye,  produced  a  chronic  inflammatory  over- 
growth with  large  epithelioid  cells,  some  of 
which  contained  hyaline  globules  such  as  are 
found  in  rhinoscleroma.  From  what  we 
know  of  other  diseases,  it  is  scarcely  Hkely 
that  a  true  rhinoscleroma  can  be  produced 
in  animals. 

Bandler  has  found  the  same  organism  in 
a  chronic  inflammatory  thickening  of  the 
vocal  cords — chorditis  vocalis  inferior  hyper- 
tropTiica — ^and  has  made  pure  cultivations 
from  the  diseased  tissue ;  and  accordingly 
beheves  that  the  affection  is  the  same  as 
rhinoscleroma. 

14.  Syphilis. — Although  many  observa- 
tions had  been  made  on  this  disease,  with  a 
view  to  finding  characteristic  micro-organ- 
isms,  and  such  had  been  described  by  various 
observers  at  an  earlier  date,  the  work  which 
is  probably  of  most  importance,  and  which 
has  certainly  attracted  most  attention,  is  that 
of  Lustgarten,  who  in  1884  announced  the 
discovery  of  a  bacillus  with  special  properties. 
He  found  in  the  affected  tissues  thin  bacilli, 
generally  3-5  to  4'5  y.  in  length,  often  bent  or 
slightly  irregular,  with  small  swellings  at  the 
extremities,  and  sometimes  showing  two  to 
four  spores  in  their  interior.  They  occurred 
chiefly  within  the  larger  cells,  especially  at 
the  periphery  of  the  syphilitic  infiltration, 
though  some  were  also  found  lying  free  in 
the  lymphatic  spaces.  He  was  able  to  de- 
monstrate these  organisms  in  all  of  sixteen 
cases  which  he  examined,  using  a  special 
method  as  follows :  The  sections  were  stained 
for  twenty-four  to  forty-eight  hours  in  an 
aniline-water  solution  of  gentian  violet ;  and 
after  being  washed  in  alcohol,  were  placed 
for  ten  seconds  in  a  1-5  per  cent,  solution  of 
permanganate  of  potassium.  They  were  then 
treated  with  sulphurous  acid,  which  removes 
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the  brown  precipitate  which  has  formed  and 
decolorises  the  sections;  washed  in  water;  de- 
hydrated, and  mounted.  Tubercle  and  leprosy 
bacUli  can  be  coloured  in  the  same  way ;  but, 
unlike  these,  the  '  syphilis  bacilli '  are  easily 
decolorised  by  mineral  acids.  Subsequent 
observations  would  appear  to  show  that  these 
organisms  are  not  always  present  in  the 
syphilitic  lesions,  and  several  competent  ob;- 
servers  have  altogether  failed  to  find  them. 
Moreover,  it  has  been  asserted  that  a  similar 
organism  may  be  normally  present  on  the 
surface  of  the  genital  organs  (the  smegma 
bacillus  of  Alvarez  and  Tafel),  and  that  in 
syphUis  it  enters  the  affected  tissues  second- 
arily. This,  however,  would  not  explain  its 
presence  in  the  lesions  in  the  internal  organs 
in  syphilis.  Since  the  publication  of  Lust- 
garten's  work,  other  organisms,  supposed  to 
be  characteristic,  have  been  described  by 
various  observers  as  being  present  in  the 
tissues,  and  even  in  the  blood,  in  syphiUs. 
The  whole  question  is  at  present  m  a  very 
doubtful  state,  and  we  cannot  say  that  any 
particular  organism  is  even  probably  the 
cause  of  the  disease. 

Group  IV.  —  Diseases  associated  with 
Spirilla. 

15.  Cholera,  Asiatic.^Although  many 
attempts  had  been  made  to  discover  the 
cause  of  cholera,  and  various  fungoid  and 
allied  organisms  had  been  foimd  in  the  dis- 
charges, and  had  been  supposed  to  be  the 
specific  agent,  none  had  any  sufficient  scien- 
tific support  unto,  the  discoveries  of  Koch  in 
1884.  fiut  it  cannot  be  doubted  that  ante- 
cedent observations,  erroneous  though  they 
may  have  been,  paved  the  way  for  the  accept- 
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Fig.  86. — Koch's  '  Comma-Baoillua,'  or  Spirillum 
of  Asiatic  Cholera — From  a  dried  culture ;  stained 
with  fuchsin.  From  the  Berlin  Health  Labora- 
tory.   X  900  diam. 

ance  of  the  view  that  cholera  may  be  due  to 
a  micro-organism. 

It  might  be  well  to  state  at  the  outset  that, 
although  the  observations  of  Koch  may  be 
regarded  as  practically  beyond  dispute,  and 
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although  the  organism  discovered  by  him 
affords  in  its  reactions  a  striking  explanation 
oi  many  of  the  phenomena  of  cholera,  yet 
we  lack  absolute  scientific  proof  of  its  causal 
relation  to  the  disease.  Enough  is  known, 
however,  to  make  its  provisional  inclusion 
justifiable.  Moreover,  Koch's  results  have 
been  confirmed  by  the  vast  majority  of  com- 
petent observers  in  all  parts  of  the  world. 

The  '  comma  bacillus  '  of  Koch,  or  '  Spi- 
rillum_  cholerse  Asiaticse,'  is  a  very  minute 
organism,  each  cell  bemg  about  1-5  to  2  /x  in 
length,  and  -5  to  "6  ^  in  thickness,  curved  in 
varying  degree,  and  therefore  resembling  a 
comma.  Each  cell  is  flagellated  at  one  or 
both  ends,  commonly  only  at  one  end,  the 
flagella  being  either  single  or  double,  from 
one  to  five  times  the  length  of  the  cell,  and 
not  more  than  -05  /x  in  thickness.  As  in  other 
spirilla,  the  flagella  may  be  present  only  at 
some  periods  of  life ;  and  we  may  find  the 
cells  when  they  are  grown  imder  various  con- 
ditions, in  pairs,  S-shaped,  or  in  longer  fila- 
ments of  corkscrew  form,  and  even  as  straight 
rods.  (This  will  be  best  understood  from  a 
comparison  with  the  drawing  of  spirillum 
undula,  fig.  69.) 

The  cells  are  actively  motile,  especially  in 
warm  temperatures.  When  stained,  the 
individual  cells  may  show  darker  parts  at 
the  ends  or  centre,  suggesting  possible  spore- 
formation.  But  although  much  attention 
has  been  devoted  to  this  question,  no  spores 
have  yet  been  proved  to  exist. 

The  microscopical  characters  are  seen  in 
the  accompanying  figures,  one  of  which  (fig. 
86)  is  drawn  from  a.  specimen  stained  with 
fuchsin,  the  other  (fig.  87)  from  one  stained 
by  Loffler's  method  for  showing  flagella. 


Fig.  87. — Finkler's  Spirillum  and  Koch's  Cholera 
Spirillum,  both  prepared  in  the  same  manner, 
stained  by  Loffler's  method,  to  show  flagella; 
and  placed  side  by  side  for  comparison. — a.  Fink- 
ler's Spirillum.  From  a  culture  made  in  the 
Pathological  Laboratory,  Univ.  Edin.  b.  Koch's 
Cholera  Spirillum.  From  a  specimen  from  the 
Berlin  Health  Laboratory,    x  2,000  diam. 

Side  by  side  with  the  latter  is  a  drawing 
from  a  cultivation  of  Finkler's  comma  bacil- 
lus, stained  by  the  same  method.   The  rela- 


tions of  Finkler's  bacillus  or  spirillum  will 
be  subsequently  referred  to. 

To  stain  the  spirillum,  after  drying  the  m- 
testinal  contents  on  a  cover-shp,  a  watery 
solution  of  fuchsin  may  be  used,  best  with 
heating  for  about  ten  minutes.  But  Loffler's 
method  gives  far  better  results,  though  it  is 
much  more  tedious  and  uncertain.  Speci- 
mens  stained  in  this  wav  usually  appear 
larger  than  when  simply  stained.  For  partial 
staining,  a  very  dilute  solution  of  methyl 
violet  may  be  mixed  with  the  intestinal  con- 
tents on  the  slide. 

Sections  of  the  intestine  may  be  stained 
for  twenty-four  hours  in  fuchsin  or  alkaline 
methylene-blue  solution. 

Growth  and  Cultivation  of  the  Spirillum. 
These  organisms  grow  best  in  alkaline  media, 
and  with  free  access  of  oxygen ;  indeed,  it  ip 
said  that  some  of  the  movements  appear  to 
be  actively  directed  to  the  search  for  oxygen 
when  a  '  hanging  drop  '  is  studied.  But  they 
must  be  capable  of  growth  with  a  deficient 
supply  of  free  oxygen,  as  in  the  intestine, 
deriving  it  fr-om  the  blood  and  lymph,  or  from 
compotmds  which  contain  it. 

The  presence  of  acids  is  generally  prejudi- 
cial to  their  growth,  yet  they  grow  on  potatoes 
of  which  the  reaction  is  slightly  acid. 

For  active  growth  a  temperature  of  30°  to 
40°  0.  (85°  to  104°  F.)  is  best  suited,  and 
growth  is  arrested  below  15°  C.  or  above 
42°  C.  Growth  also  ceases  in  an  atmosphere 
of  H  or  CO.,,  but  revives  on  readmission  of 
oxygen.  A  temperature  of  - 10°  C,  orvacuum,, 
does  not  destroy  the  spirilla;  but  drying  for 
two  to  three  hours,  or  a  temperature  over 
50°  C,  soon  kills  them.  They  grow  readily 
in  meat-broth,  even  when  exceedingly  dilute, 
in  milk — producing  little  or  no  perceptible 
change  in  it,  on  blood-serum,  nutrient  gela- 
tine or  agar,  and  on  potatoes. 

The  growth  on  nutrient  gelatine  and  on 
potatoes  is  especially  employed  for  diagnostic 
purposes. 

In  gelatine-plate-cultivations,  made  in  the 
manner  already  described,  minute  whitish 
points  appear,  and  around  them  the  gelatine 
liquefies,  the  minute  colony,  not  larger  than 
1  mm.  in  diameter,  sinking  into  a  funnel- 
shaped  depression.  By  the  end  of  the  second 
or  tliird  day  (if  the  plate  is  kept  at  about 
20°  C.)  it  is  covered  with  these  small  fimnel- 
or  bubble-shaped  depressions.  The  liquefac- 
tion spreads  peripherally,  and  the  entire  sur- 
face becomes  liquefied,  the  rapidity  of  course 
depending  on  tlie  niunber  of  points  of  growth. 

The  appearances  on  examining  the  plate 
microscopically  in  the  usual  way,  with  a  low 
power,  are  also  peculiar.  The  individual 
colonies  are  very  irregular  in  shape,  and  as 
thej'  enlarge  they  appear  highly  granular, 
resembling,  as  Koch  remarked,  a  mass  of 
particles'  of  ground  glass,  and  having  a 
peculiar  glistening  appearance,  the  colour 
being  white  or  faintly  yellowish.     As  lique- 
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faction  occurs,  a  clearer  zone,  with  crenated 
ed<'es,  surrounds  the  colony,  and  later  the 
mass  sinks  into  the  funnel-shaped  hollow 
caused  by  tjie  Hquefaction.  At  this  period  a 
faint  roseate  hue  may  sometimes  be  observed 
in  the  colony,  which  is  regarded  as  abso- 
lutely peculiar  to  the  cholera  spirillum,  and 
has  not  been  observed  in  any  other  similar 
gi'owth. 

If  grown  in  such  a  way  that  higher  powers 
can  be  used  for  observation,  each  droplet  is 
found  to  swarm  with  actively  moving  spirilla. 

The  mode  of  growth  in  pimcture-cultiva- 
tions  in  nutrient  gelatine  is  also  peculiar. 
The  growth  along  the  needle-track  is  most 
active  near  the  surface,  and  as  liquefaction 
occurs  the  colony  grown  at  the  surface  sinks 
into  the  jelly.  The  funnel-shaped  area  of 
liquefaction  enlarges  beneath  the  surface, 
and  thus  acquires  a  buhble-like  appearance. 
Later,  the  liquefaction  advances  more  deeply 
along  the  needle-track,  and  an  elongated 
funnel-  or  finger-shaped  zone  of  liquefaction 
occurs.  This  spreads  until  it  reaches  the  sides 
of  the  tube,  and  from  this  time  spreads  deeper 
in  the  tube.  But  the  process  of  liquefaction 
is  slow,  and  with  jelly  of  sufficient  strength 
(10  to  15  per  cent,  gelatine)  may  take  some 
weeks.  At  the  bottom  of  the  liquefied  area 
are  whitish  masses  of  spirilla,  whilst  at  the 
surface  is  a  scum  or  pellicle  of  them,  mostly 
in  various  stages  of  degeneration. 

The  cultivations  thus  made  are  liable  to 
rapid  degeneration  and  death,  so  that  after 
five  or  six  weeks  it  may  be  difficult  to  make 
secondary  cultivations  from  them. 

On  agar  jeUy,  the  surface-growth  is  in 
moist-looking,  whitish  streaks,  which  do  not 
tend  to  spread  much,  and  are  not  specially 
characteristic.  When  older,  the  cultivations 
tend  to  become  of  brownish  colour.  The 
agar  is  not  hquefied.  The  duration  of  life  in 
agar-cultivations  is  much  greater  than  in 
nutrient  gelatine,  successful  recultivations 
having  been  made  after  some  months. 

On  potatoes,  especially  when  kept  at  a 
temperature  of  20°-30°  C,  the  growth  spreads 
as  a  thin  translucent  layer  of  somewhat 
brownish-yeUow  or  greyish-brown  colour,  the 
exact  shade  probably  depending  on  the  dif- 
ferent kinds  of  potato  or  the  temperature  and 
moisture. 

In  broth  the  growth  is  rapid,  and  the 
spirilla  tend  to  accumulate  in  a  scum  upon 
the  surface,  some  masses  falling  to  the  bottom, 
leaving  the  greater  part  of  the  broth  clear. 

The  methods  of  cultivation  thus  described 
are  of  practical  importance,  since  the  cha- 
racters presented  by  the  cultures  are,  when 
taken  together,  almost  peculiar  to  the  cholera 
spirillum.  It  is  true  that  some  closely 
allied  forms,  e.g.  Finkler's  spirillum,  which 
has  been  found  in  cases  of  summer  diarrhoea 
in  the  intestinal  evacuations,  and  perhaps 
some  others,  give  reactions  which  are  very 
similar.    But  the  liquefaction  of  the  jelly  is 
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more  rapid,  and  does  not  in  tubes  assume 
the  same  peculiar  form.  If  the  cultivations 
are  studied  side  by  side,  one  can  easily  see 
these  differences,  but  they  are  not  to  be 
readily  perceived  by  those  who  have  not 
carefully  worked  with  the  true  cholera  spi- 
rillum. As  may  be  seen  from  fig.  87,  the 
differences  in  the  microscopic  characters  of 
the  two  would  not  be  readily  perceptible. 

Hence  the  importance  of  discovering  some 
further  diagnostic  characters.  One  which 
has  been  suggested  is  found  in  the  fact  that, 
if  a  cultivation  in  peptonised  broth  is  treated 
with  dilute  sulphuric  acid,  which  must  be 
absolutely  pure,  a  reddish  violet  or  even 
pm-ple  colour  is  produced.  This  reaction, 
which  is  said  also  to  occur  with  the  so-called 
vibrio-Metchnikoff,  but  not  with  Fuikler's 
spirillum,  is  stated  by  Salkowski  to  be  due  to 
the  presence  of  indol.  It  is  therefore  only 
reliable  if  extreme  care  is  taken  to  prevent 
the  formation  of  indol  in  other  ways  by 
reduction,  and  to  use  only  pure  sulphuric 
acid.  And  it  is  best  to  cultivate  in  ex- 
tremely dilute  broth. 

But,  by  the  careful  study  of  the  various 
modes  of  growth  and  reactions,  the  practised 
observer  can  distinguish  with  almost  absolute 
certainty  the  '  comma  bacillus  '  of  Koch ;  and 
important  practical  results  in  the  early  de- 
tection of  cases  of  cholera  have  been  attained 
in  this  way. 

The  study  of  this  organism  leaves  no  doubt 
that  it  is  capable,  imder  favourable  conditions, 
of  propagating  itself  outside  the  human  body, 
or,  as  some  would  put  it,  that  it  has  a  sapro- 
phytic role  in  nature.  The  favourable  con- 
ditions can  only  be  attained  where  there  are 
a  suitable  temperature  and  site  and  soil  for 
its  continuous  propagation.  Experiment  has 
shown  that  it  can  live  in  pure  water  for  some 
time,  but  that  in  water  containing  organic 
matter  and  other  bacteria  it  is  said  to  flourish 
only  a  short  time,  and  is  then  killed  by  the 
growth  of  the  other  bacteria.  In  what  way 
it  succeeds  in  persisting  in  localities  where 
the  disease  is  endemic,  as  in  the  delta  of  the 
Ganges,  and  along  the  Yang-tze-Kiang  valley, 
is  not  yet  fully  explained.  Some  recent 
observations  throw  doubt  upon  its  absolute 
incapacity  to  withstand  drying,  and  suggest 
also  that,  whilst  it  is  readily  destroyed  by 
drying  when  grown  in  the  intestinal  canal, 
it  has  a  greater  degree  of  vitality  in  condi- 
tions of  free  growth  outside  the  body.  Nor 
can  we  overlook  the  fact  that  many  bacteria, 
which  are  readily  suppressed  by  others  when 
grown  with  them  in  artificial  cultivations,  do 
not  entirely  perish,  but  some  frequently  sur- 
vive, and  may  be  recultivated,  though  with 
difficulty. 

Relations  to  the  disease. — Briefly  stated, 
this  peculiar  bacterium  was  found  bj^  Kooli 
in  the  intestinal  discharges  and  contents  in 
aU  cases  of  true  Asiatic  cholera,  reaching  the 
maximum  degree  of  abundance  at  the  height 
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of  the  disease,  and  then  almost  entirely  re- 
placing the  common  bacteria  of  the  intestinal 
canal.  On  the  other  hand,  it  was  not  found 
in  the  excreta  of  healthy  persons,  or  rmder 
any  other  conditions  than  where  cholera  was 
present,  disappearing  with  the  epidemic. 
This  constant  association  with  the  disease 
has  been  confirmed  by  many  observers  in 
different  parts  of  the  world.  Moreover,  the 
conditions  mider  which  cholera  occm-s  and 
disappears  correspond  with  what  might  be 
expected  from  om-  knowledge  of  the  hfe- 
history  of  the  spirillmn.  For  details  on 
these  points  other  works  miist  be  consulted. 

The  organism  is  not  only  found  especially 
in  the  intestine  and  its  contents,  but  is  prac- 
tically limited  to  them,  not  invading  either 
the  blood  or  other  organs.  In  the  intestine 
it  penetrates  into  the  crypts  of  Lieberkiihn, 
and  may  be  found  beneath  the  epithelium, 
but  rarely  makes  its  way  more  deeply.  The 
intestinal  contents,  especially  when  examined 
immediately  after  death  in  rapidly  fatal  cases, 
resemble  cultivations  of  the  spirillum. 

Attempts  to  produce  the  disease  in  lower 
animals  by  inoculating  or  injecting  the 
organism  are  open  to  the  difficulty  that 
cholera  never  affects  the  lower  animals. 
But  since  in  other  diseases  peculiar  to  man 
success  has  been  attained  by  inoculation  of 
the  cultivated  specific  organisms,  this  barrier 
is  not  necessarily  insuperable. 

After  numerous  experiments  .  by  various 
observers,  many  of  them  of  doubtful  value, 
the  result  has  been  attained  by  Koch  and 
confirmed  by  others,  notably  by  Macleod 
and  Woodhead,  that,  if  the  contents  of  the 
alimentary  canal  in  guinea-pigs  are  rendered 
alkaline,  and  the  peristaltic  movements  par- 
tially arrested  by  means  of  opimn  or  in  other 
ways,  the  injection  of  cultivations  of  cholera 
spirillum  into  the  stomach  is  followed 
by  a  condition  closely  resembling  cholera. 
Diarrhoea  is  absent,  but  the  intestines  are 
found  after  death  to  be  distended  with  fluid 
containing  enormous  quantities  of  the  organ- 
ism, and  the  changes  in  the  structure  of  the 
intestine  resemble  those  in  human  cholera. 

An  unintentional  experiment  on  the  human 
subject  is  also  recorded  by  C.  Fraenkel.'  A 
doctor,  working  in  the  '  cholera  course '  ia 
Koch's  laboratory,  and  in  no  other  way  ex- 
posed to  the  disease,  had  a  severe  attack  of 
typical  cholera,  with  the  usual  presence  of 
the  '  comma  bacillus  '  in  the  stools. 

Mode  of  action  in  the  disease.— ^Ye  have 
seen  that  the  spirilla  are  positively  Hmited  to 
the  intestines  within  the  human  body,  and 
that  they  do  not  even  here  penetrate  more 
deeply  than  just  beneath  the  epithelium. 
Careful  research  has  failed  to  discover  them 
in  the  blood  or  any  of  the  other  organs. 
Their  action  would  therefore  appear  to  be 
entirely  local,  and  to  produce  an  intense  and 
peculiar  irritation  of  the  intestinal  mucous 
1  Grundriss  der  BakteHenkunde,  3rd  edit.  p.  365. 


membrane,  which  constitutes  the  chief  post- 
mortem appearance.  How  far  the  other 
symptoms  of  cholera  are  explained  by  this 
intestinal  lesion,  and  by  the  rapid  with- 
drawal of  water,  has  been  disputed.  That 
they  may  be  due  to  these  alone  is  suggested 
by  the  phenomena  of  some  other  poisons 
which  cause  severe  diarrhoea.  But  it  is  prob- 
able that  there  is  in  addition  some  poison 
produced  in  the  bowel,  which  is  absorbed 
into  the  blood. 

Various  attempts  have  been  made  to  isolate 
this  poison,  but  of  the  numerous  substances 
which  have  been  separated  from  cultivations 
it  is  at  present  uncertain  whether  any  one 
of  them  is  the  special  cholera  toxine  or  tox- 
albumen. 

The  general  facts  as  to  the  spread  of 
cholera,  its  conveyance  mainly  or  solely 
through  the  excreta,'  its  rapid  development 
and  spread  by  infected  water  or  milk  supply, 
its  relations  to  temperatinre,  and  so  on, 
accord  very  closely  with  what  has  been  dis- 
covered with  regard  to  the  '  comma  bacillus.' 
And  whilst  there  are  some  points  which  need 
explanation,  the  researches  of  Koch  may 
safely  be  followed  as  practically  true  for  the 
treatment  of  epidemics,  with  the  sole  excep- 
tion of  a  doubt  whether  drying  is  a  sufficient 
means  of  disinfection. 

Eeference  has  been  made  to  Finkler  and 
Prior's  comma  bacillus,  and  to  the  vibrio  of 
Metchnikoff.  These  organisms,  and  some 
others  which  have  been  carefully  studied,  e.g. 
Deneke's  comma  bacillus  and  Emmerich's, 
bacillus,  have  in  some  ways  close  resemblances 
to  Koch's  spirillum,  and  much  has  been  said 
and  written  about  them.  It  is  at  present 
questionable  whether  any  of  them  can  be 
regarded  as  the  specific  agents  of  any  disease. 
The  alleged  results  of  their  cultivation  and 
inoculation  in  animals  have  not  been  suffi- 
ciently confirmed  to  make  it  worth  while 
here  to  detail  them.  All  that  may  be  said  is 
that,  whilst  unquestionably  there  are  other 
species  of  spirilla  found  in  nature,  and  even 
in  the  human  body,  which  bear  a  close  resem- 
blance to  the  '  cholera  spnillum '  of  Koch, 
they  show,  when  carefully  investigated, 
marked  differences  in  their  conditions  of 
life,  mode  of  growth,  and  still  more  in  their 
peculiar  relations  to  disease.  Their  study 
has  tended  to  confirm  the  view  that  Koch's 
organism  has,  amongst  the  closely  allied 
minute  spirilla,  a  peculiar  and  special  relation 
to  cholera. 

Within  recent  years  several  methods  of 
producing  immunity  against  the  effects  of  the 
cholera  spirillum  have  been  announced.  Of 
these  probably  most  importance  attaches  to 
that  of  Haffkine,  who  states  that  he  has  pro- 
duced immunity  even  against  the  virus  in 
intensified  form.  This  virus  exalte  is  pro- 
duced by  growing  the  organism  in  the  peri- 
toneal cavities  of  a  series  of  guinea-pigs  in 
succession —generally  about  twenty— when 
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it  is  found  that  it  has  acquired  a  greatly 
increased  degree  of  virulence,  and  is  rapidly 
fatal  to  guinea-pigs  if  injected  into  the  blood 
or  alimentary  canal.  Subcutaneous  injection, 
however,  causes  merely  a  local  necrosis ;  but 
if  the  animal  has  previously  been  injected  by 
an  attenuated  form  of  the  virus — the  attenu- 
ated form  being  produced  by  growing  in  a 
current  of  air — the  necrosis  does  not  occur, 
but  merely  a  local  cedema.     (The  entire 
method  of  attenuation  is  merely  an  exact 
repetition  of  the  mode  adopted  by  Pasteur 
in  his  well-known  researches  on  '  fowl- 
cholera,'  a  form  of  septicsemia  which  has  no 
relation  to  Asiatic  cholera.)  After  the  animals 
have  been  thus  treated  by  subcutaneous  in- 
jection, first  with  the  attenuated  virus,  and 
then  with  the  virus  exalte,  they  are  found  to 
be  quite  immune  against  the  organism  intro- 
duced in  any  way  whatever.  Haflfkine 
inoculated  Hankin  and  several  others  by 
this  method,  and,  so  far  as  the  local  changes 
are  concerned,  produced  the  same  effects  as 
•in  guinea-pigs,  i.e.  after  injecting  with  the 
attenuated  virus  he  injected  with  the  intensi- 
fied form,  with  no  farther  result  than  a  local 
oedema  and  some  fever.   .It  thus  appears  that 
the  human  subject  may  be  inoculated  with 
safety  by  this  method,  and  it  remains  to  be 
seen  whether  any  immunity  is  conferred 
against  the  natural  disease,  and,  if  so,  how 
long  it  lasts.  Of  other  methods  of  conferring 
immunity  which  have  been  described,  space 
does  not  permit  us  to  give  an  account. 

16.  Relapsing  Fever.— At  a  time  when 
practically  nothing  was  known  regarding  the 
part  played  by  bacteria  in  the  causation  of 
disease,  a  spirillum  was  discovered  in  the 
blood  of  patients  suffering  from  relapsing 
fever,  and  found  to  have  a  definite  relation 
to  the  phenomena  of  the  disease.  This  or- 
ganism was  discovered  by  Obermeier  in  1873 
(Centralb.  f.  med.  Wis.  1873,  p.  145),  and  is 
generally  known  as  the  Spirilltm,  or  Spi/ro- 
chmte  Obermeieri.  He  found  it  in  the  blood 
of  patients  suffering  from  this  disease  during 
the  time  of  the  fever,  but  observed  that  it 
began  to  disappear  shortly  before  the  crisis, 
and  that  after  the  crisis  it  was  absent ;  also 
he  failed  to  find  it  in  any  other  condition. 
In  every  respect  his  observations  have  been 
connrmed. 

Description  of  the  organism.— The  spi- 
ril  um  is  of  considerable  length,  measuring 
1;^  to  6  times  the  diameter  of  a  red  blood- 
corpuscle,'  but  is  exceedingly  thin.  It  shows 
several  regular  somewhat  abrupt  curves,  and 
IS  of  umform  thickness,  except  at  the  ex- 
tremities, where  it  is  pointed.  It  is  possessed 
of  very  active  motility,  having  both  a  wavy 
and  spiral  motion,  and  being  also  capable 
of  rapid  locomotion.    At  the  onset  of  and 
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m  the  blood  m  enormous  numbers.  The 
orgamsms  always  occur  free,  being  never 
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found  either  within  the  red  corpuscles  or  the 
leucocytes.  In  dried  films  of  blood  they  can 
be  stained  by  any  of  the  simple  stains,  though 
they  do  not  take  the  colour  very  deeply ;  but 
in  sections  of  the  tissues  their  demonstration 
is  a  matter  of  considerable  difficulty,  and  one 
of  the  methods  for  avoiding  decolorisation 
requires  to  be  used,  methyl  blue  being  a  suit- 
able dye.  They  are  decolorised  by  Gram's 
method.  Koch  succeeded  in  staining  in  the 
tissues  with  Bismarck  brown. 

In  blood  outside  the  body  the  spirillum 
has  considerable  vitaUty,  sometimes  showing 
active  movements  after  several  days.  It  is 
knied  by  a  temperature  of  60"  C,  but  it  can 
be  exposed  to  0°  C.  without  being  killed. 

Relations  to  the  disease. — All  attempts  to 
cultivate  the  organism  outside  the  body  have 
hitherto  failed.  Koch  observed  that  in  cer- 
tain conditions  a  growth  of  the  organism 
in  length  took  place,  but  no  actual  multipU- 
cation.  Soon  after  its  discovery,  however, 
Miinch,  by  injecting  blood  containing  the 
organism,  produced  the  disease  in  the  human 
subject  {Centralb.  f.  med.  Wis.  1876) ;  and  a 
little  later  Vandyke  Carter  and  Koch  pro- 
duced the  disease  in  apes  by  a  similar  pro- 
cedure. In  such  cases  there  is  an  incubation- 
period  usually  of  three  to  six  days  before 
symptoms  appear.  In  aU  cases,  along  with 
the  onset  of  the  fever,  the  spirilla  appear  in 
the  blood  in  enormous  numbers.  As  a  result 
of  these  observations  and  experiments  it  may 
be  considered  as  practically  proved,  even  in 
the  absence  of  pure  cultivations  outside  the 
body,  that  this  organism  is  the  cause  of  the 
disease. 

As  already  mentioned,  the  organisms  dis- 
appear from  the  blood  about  the  time  of  the 
crisis,  and  are  absent  during  the  'interval.' 
Metchnikoff  (Virchow's  Archiv.  1887,  Bd.  1 09, 
p.  175),  by  producing  the  disease  in  apes  and 
killing  them  at  various  stages  of  the  fever, 
found  that  during  the  period  of  defervescence 
the  spirilla  on  disappearing  from  the  blood 
accumulated  in  the  spleen,  and  alleged  that 
they  were  incorporated  within  leucocytes  in 
that  organ.  Within  these  cells  he  observed 
spirilla  in  various  stages  of  disintegration. 
This  process  of  '  phagocytosis  '  never  occurs, 
according  to  hun,  in  the  blood,  and  after  the 
spirilla  have  disappeared  from  the  blood  they 
are  not  present  in  any  other  organ  than  the 
spleen.  Soudakewitch  [Ann.  de  I'Inst.  Past. 
1891)  has  performed  similar  experiments, 
and  obtained  practically  the  same  results. 
It  is,  however,  still  unexplained  why  the  dis- 
appearance of  the  organisms  fi-om  the  blood 
should  start  at  a  particular  time,  and  should 
then  take  place  so  rapidly. 

It  is  not  known  whether  spores  are  formed 
or  not,  nor  where  and  in  what  condition  the 
organism  exists  in  the  body  between  the 
attacks  of  the  fever.  As  to  possible  existence 
and  life -history  outside  the  human  body  we 
are  still  in  ignorance. 
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Group  V. — Not  coming  into  any  of  the 
previous  classes. 

17.  Anthrax. — The  BaciUus  anthracis  is 
one  of  the  best  known  and  most  fully  investi- 
gated of  all  pathogenic  bacteria,  and  was  the 
first  to  be  conclusively  proved  to  be  the  cause 
of  a  definite  disease  in  man,  and  in  some  of 
the  lower  animals.  It  was  first  observed  in 
the  blood  of  animals  affected  with  the  dis- 
ease by  PoUender  in  1849,  and  was  after- 
wards the  subject  of  important  investigations 
by  Delafond,  Davaine,  Brauell,  Koch,  and 
later  by  Pasteur.  By  the  experiments  of 
these  workers  its  causal  relation  to  the  dis- 
ease had  been  almost  conclusively  proved, 
but  the  final  proof  was  given  by  Koch  in 
1876.  He  was  the  first  to  succeed  in  obtain- 
ing pure  cultivations  of  the  bacillus  outside 
the  body,  and  was  thus  able  to  test  the 
effects  of  its  inoculation  on  animals  without 
risk  of  fallacy.  Owing  to  its  comparatively 
large  size,  this  organism  has  been  the  subject 
of  much  study,  which  has  yielded  valu- 
able information  on  the  morphology  of  bac- 
teria, the  origin  and  mode  of  formation  of 
spores,  as  well  as  their  vital  properties  and 
powers  of  resistance.  Furthermore,  dis- 
coveries regarding  modification  of  its  viru- 
lence, and  the  possibility  of  preventive 
inoculation,  have  proved  of  great  value  in 
relation  to  the  whole  subject  of  acquired 
immunity,  and  have  been  of  much  practical 
utility.  It  also  serves  as  an  excellent 
example  of  a  micro-organism  causmg  rapidly 
fatal  results  by  its  multiplication  in  the 
blood  throughout  the  body. 

The  Bacillus  anthracis  {bacteridie  du  char- 
bon  ;  Milzbrandbacillus),  as  seen  in  the  blood 
of  an  animal  affected  with  the  disease,  occurs 
■  in  the  form  of  comparatively  large  rods, 
whose  thickness  is  about  1"5  /i,  and  whose 
length  is  generally  about  the  diameter  of  a 


Fig.  88.— Part  ot  the  Spleen  of  a  Guinea-pig  which 
died  of  anthrax,  showing  the  relative  proportion 
of  bacilli  and  leucocytes,  x  100  diam.  Prom 
a  photomicrograph. 

red  corpuscle,  though  both  shorter  and  much 
longer  forms  are  seen.  The  rods  may  be 
present  in  enormous  numbers,  sometimes 
appearing  to  equal  the  red  corpuscles  in 
number.  In  the  blood  and  in  the  spleen  the 
rods  occur  singly,  or  two  or  three  may  be 
joined  end  to  end,  but  long  chains  are  not 
usually  found.    In  the  pleural  exudate  and 


in  similar  fluids,  as  well  as  in  cultivations 
outside  the  body,  the  organism  grows  into 
long  filaments,  which  may  be  shown  to  be 
made  up  of  a  large  number  of  individual 
bacilli.  The  rods  have  sUghtly  rounded  or 
nearly  square  extremities,  and  their  proto- 
plasm has  a  homogeneous  or  slightly  granular 
appearance,  but  spores  are  not  usually  found 
in  the  bacilli  within  the  living  body.  When 
the  organism  is  grown  outside  the  body  in  a 
suitable  soil,  at  a  sufficiently  high  tempera- 
ture (not  below  18°  C.)  and  in  the  presence 
of  oxygen,  spore-formation  occurs,  which  in 
its  chief  features  agrees  with  what  has  pre- 
viously been  described  imder  '  Spore-forma- 
tion.' The  various  appearances  are  well  seen 
in  the  accompanying  woodcut  (fig.  89). 
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Pig.  89. — Bacillus  Anthracis  in  a  Blood-vessel  in 
the  Heart  of  a  Cow.    x  950  diam. 

Cultivation,  dc. — The  anthrax  bacillus  can 
readily  be  cultivated  outside  the  body  on  all 
the  ordinary  media.  It  grows  at  ordinary 
temperatures,  but  much  better  about  35°  C, 
the  limits  of  growth  being  generally  given  at 
12-45°  C.  On  certain  media  its  growth  has 
a  characteristic  appearance. 

In  puncture-cultivations  in  peptone-gela- 
tuae  the  growth  appears  along  the  needle- 
track  as  a  somewhat  whitish  line  firom  which 
fine  lateral  offshoots  spread  out  horizontally 
in  the  medium,  these  also  in  their  turn  giving 
off  lines  of  growth,  so  as  to  produce  an  appear- 
ance which  has  been  compared  to  bunches  of 
fine  bristles.  The  lateral  stems  are  longest 
near  the  surface  of  the  gelatine.  Later, 
liquefaction  begins  at  the  surface  and  spreads 
downwards,  so  that  the  characteristic  fea- 
tures are  lost,  and  the  growth  appears  as  a 
white  flocculent  mass  at  the  junction  of  the 
fluid  and  solid  portions.  In  plate-cultiva- 
tions minute  white  colonies  appear,  which,  on 
reaching  the  surface  of  the  gelatme,  cause  a 
little  area  of  Hquefaction  aroimd  them.  If 
these  superficial  colonies  are  examined  with 
a  low-power  lens,  the  periphery  is  foimd  to 
have  an  appearance  like  masses  of  ciu-ly 
locks  of  hair,  the  centre  of  the  colony  beuig 
denser  and  of  a  slightly  greenish  tint.  The 
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appearance  is  due  to  the  growth  of  the 
organism  in  wavy  bundles  of  long  parallel 
filaments,  which  in  the  centre  of  the  colony 
are  interwoven  and  massed  together.  On 
potatoes  the  growth  is  abimdant,  and  appears 
as  a  thick  cream-hke  mass,  which  remains 
chiefly  localised  and  has  little  tendency  to 
spread  on  the  surface.  The  gi-owth  on  other 
media  presents  nothing  characteristic.  The 
bacillus  also  flourishes  well  in  broth  and 
other  Hquid  media. 

Growth  takes  place  only  in  the  presence 
of  oxygen,  and  best  on  a  neutral  or  slightly 
alkaline  medium.  In  all  conditions  the 
bacilli  are  foimd  to  be  devoid  of  the  power 
of  independent  movement.  They  can  be 
coloured  readily  by  Gram's  method,  and  by 
the  various  simple  aniline  stains. 

Anthrax  bacilli  in  the  spore-free  condition 
have  comparatively  little  resisting  power  to 
chemical  antiseptics,  &c.    When  dried  they 
are  generally  found  to  be  dead  after  a  few 
days,  and  they  soon  die  in  fluids  in  the  pre- 
sence of  putrefactive  bacteria.  They  are  very 
rapidly  Idlled  by  moist  heat  at  65°  C.,  and  by 
a  1  per  cent,  solution  of  carbolic  acid ;  the 
action  of  the  gastric  juice  is  also  rapidly  fatal 
to  them,  and  they  are  therefore  generally 
killed  in  their  passage  through  the  stomachs 
of  animals.    The  spores,  on  the  other  hand, 
show  a  remarkable  tenacity  of  life,  regarding 
which  some  of  the  chief  facts  have  already 
been  given.    As  is  well  known,  they  can  be 
kept  in  the  dry  state  for  an  almost  inde- 
finite period  of  time,  and  still  be  capable  of 
growth  when  placed  in  suitable  conditions. 
Dry  heat  at  140°  G,  must  be  appUed  for 
several  hours  in  order  to  kill  the  spores 
with  certainty,  and  they  may  be  placed  in 
a  5  per  cent,  solution  of  carbolic  acid  for  a 
''considerable  time  without  being  killed.  Un- 
like the  bacilli  in  the  spore-firee  condition, 
they  can  pass  through  the  stomach  un- 
altered, and  thus  reach  the  intestine  in  a 
virulent  condition.    The  facts  stated  with 
regard  to  the  conditions  of  formation  of 
spores,  and  their  powers  of  resistance,  are  of 
the  greatest  importance  in  relation  to  the  life- 
history  of  the  organism,  and  the  mode  of 
spread  of  the  disease. 

Belatidns  to  the  ddsease.— When  inocu- 
u6  susceptible  animals  (such  as  mice 
rabbits.  guinea-pigs,  &c.)  even  in  the  minutest 
quantities,  this  organism  causes  a  rapidly 
fatal  disease.  The  bacilli  generaUy  soon  reach 
the  blood  and  rapidly  multiply,  so  that 
they  may  be.  present  in  enormous  numbers : 
m  the  spleen  also  they  are  very  nume- 
rous in  some  animals,  and  this  organ  in 
most  anmials  shows  marked  enlargement. 
Death  general  y  takes  place  in  one  or  two 
^^fl    xu^^  P°'i-^ortem  changes  are 

chiefly  those  of  a  severe  septic£emia_con- 
gestion  and  cloudy  swelling  of  organs,  and 
often  small  hemorrhages,  which  are  in  many 
cases  associated  with  plugging  of  the  capil- 


laries  with  small  masses  of  the  bacilli.  At 
the  seat  of  inoculation  there  may  be  inflam- 
matory oedema,  with  extravasation  of  blood ; 
or  there  may  be  little  change.   In  sections  of 
the  tissues  the  bacilli  are  found  in  enormous 
numbers  in  the  capillaries  (in  comparatively 
small  numbers  in  the  larger  vessels) ;  in  fact, 
so  numerous  are  they  in  the  capillaries  of 
the  kidneys,  liver,  intestines,  peritoneum,  and 
lungs,  that  in  stained  specimens  these  may 
appear  as  if  injected  with  a  coloured  material. 
Animals  may  be  infected  by  inhalation  either 
of  the  bacilli  or  their  spores,  the  former 
generally  producing  a  pneumonic  condition, 
whereas  the  latter  may  be  rapidly  absorbed, 
and  produce  a  general  infection  with  com- 
paratively little  local  change.    Infection  by 
the  spores  may  also  take  place  by  the  intes- 
tinal tract,  and  this  is  probably  the  common 
mode  in  the  natural  disease  in  sheep  and 
cattle.  The  modes  of  infection  in  the  human 
subject,  and  the  lesions  produced,  are  de- 
scribed under  Pustule,  Malignant.  Certain 
animals  enjoy  a  natural  immunity  against 
the  action  of  the  anthrax  bacillus,  for  ex- 
ample, adult  dogs,  white  rats,  many  birds, 
and  frogs  ;  though  the  susceptibility  may  be 
modified  by  altered  conditions  of  tempera- 
ture. 

In  view  of  the  enormous  numbers  of  bacilli 
which  may  be  present  in  the  blood,  it  was 
formerly  thought  that  their  effects  were  pro- 
duced partly  mechanically,  and  partly  by 
their  using  up  the  oxygen  of  the  blood.  And 
though  they  do  act  in  both  of  these  ways,  it 
is  now  knovra  that,  in  common  with  other 
pathogenic  bacteria,  the  anthrax  baciUi  pro- 
duce specific  chemical  poisons.    A  so-called 
toxalbumen  was  separated  by  Brieger  and 
Fraenkel,  whilst  Sidney  Martin  has  separ- 
ated albumoses  and  a  poisonous  alkaloid. 
Sidney  Martin  finds  that  the  action  of  the 
bacillus  on  the  proteids  of  the  body  is  very 
similar  to  that  of  the  tryptic  ferment,  an  alka- 
loid being  one  of  the  products  of  the  breaking 
up  of  the  peptones.    This  alkaloid  is  a  local 
irritant,  producmg  inflammatory  oedema,  and 
it  also  causes  fever,  whilst  the  albumoses 
produce  coma  in  animals.    He  was  able  to 
separate  these  substances  both  fi-om  anthrax 
cultures,  and  from  the  blood  and  spleen  of 
animals  which  had   died  of  the  disease. 
Hankin  also  isolated  an  albumose  which  was 
fatal  to  guinea-pigs  and  mice  in  very  minute 
doses. 

So  numerous  and  various  are  the  experi- 
ments on  the  subject  of  the  production  of 
artificial  immunity  against  anthrax,  that  only 
one  or  two  of  the  most  important  results  can 
be  stated.  In  the  various  methods  employed 
there  are  two  chief  principles  involved — first, 
that  one  attack  of  the  disease  protects  from 
subsecxuent  attacks  for  a  considerable  period 
of  time;  and,  secondly,  that  the  virulence 
of  the  organism  may  be  so  modified  by  the 
conditions  of  its  growth,  &c.,  that  when 

I  2 


1 


116 


MICRO-OEGANISMS 


inoculated  it  produces  a  much  mUder  form 
of  the  disease,  but  one  which  is  still  capable 
of  producing  immunity  for  a  time.    At  the 
outset,  to  correct  a  common  misconception  on 
this  subject,  it  may  be  definitely  stated  that 
the  earliest  successful  results  were  obtained 
by  English  workers.    Duguid  and  Burdon- 
Sanderson  found  that  if  bovine  animals  were 
directly  inoculated  from  guinea-pigs  suffering 
from  anthrax,  the  disease  produced  was  not 
a  fatal  one.    Greenfield  confirmed  this  dis- 
covery, and  also  found  that  the  bacilli  ob- 
tained firom  gurnea-pigs  retained  their  pro- 
perties in  cultivations,  and  could  therefore  be 
used  as  a  protective  vaccine  for  cattle.  He 
also  found  that  when  grown  through  succes- 
sive generations  in  aqueous  humour,  their 
virulence  became  greatly  attenuated.  These 
facts  were  published  before  the  work  of  the 
French  observers.     Toussaint  very  shortly 
afterwards  stated  that  if  the  blood  taken  from 
an  affected  animal  and  containing  the  bacilli 
were  exposed  to  a  temperature  of  55°  C.  for  a 
certain  time,  it  acted  as  a  protective  agent 
when  injected  into  animals.    Pastern'  some- 
what later  published  his  method  of  attenua- 
tion and  preventive  inoculation,  regarding 
which  the  following  are  his  chief  statements. 
Anthrax  bacilU  grown  at  42*5°  C.  do  not  form 
spores,  and  after  twenty-four  days  are  so 
modified  that  they  do  not  kill  rabbits  or 
sheep,  though  they  are  still  fatal  to  mice.  A 
cultivation  thus  prepared  is  employed  as  the 
premier  vaccin.     Cultivations  kept  under 
the  same  conditions  for  twelve  days  have 
their  virulence  less  diminished,  and  constitute 
the  deuxUme  vaccin.  Sheep  injected  with  the 
premier  vaccin,  and  fifteen  days  later  with 
the  deitxidme  vaccin,  enjoy  an  immunity 
against  the  most  virulent  cultm-es.  Pasteur's 
results  have  been  utilised  in  France  and 
elsewhere  for  the  protection  of  cattle  and 
sheep,  apparently  with  success,  but  great 
care  is  requisite' in  the  preparation  of  the 
vaccine  in  order  to  obtain  safe  and  effective 
inoctdation.     The  immunity  produced  in 
this   way  is    not   permanent.  Pasteur's 
method  has  been  criticised  by  Koch  and 
other   German  workers.     These  have  ac- 
knowledged the  efl&cacy  of  the  method  as  a 
means  of  conferring  immunity,  but  have 
called  in  question  its  apphcability  as  a  means 
of  general  vaccination  against  the  disease. 
Other  methods  of  modifying  the  virulence  of 
the  anthrax  bacillus  have  been  discovered; 
for  example,  Chamberland  and  Roux  found 
that  this  was  effected  by  adding  a  smaU 
quantity  of  carbolic   acid  to  the  medmm 
(1  to  600),  and  Chauveau  obtamed  a  sunilar 
result  by  growing  it  in  compressed  an-. 

Recently  Hankin  has  found  that  the  albu- 
mose  which  he  has  separated  fi-om  cultures 
of  the  bacillus,  when  injected  in  very  small 
quantities,  is  capable  of  producmg  nnmu- 
nity,  even  in  mice,  which  are  the  most  sus- 
ceptible of  the  animals  commonly  used.  In 


the  case  of  anthrax,  therefore,  one  of  the 
poisonous  products  of  the  bacillus  acts  as  the 
protecting  agent  against  subsequent  attacks. 
It  is  also  interesting  to  note  that  he  found 
that  the  bacilli  of  the  premier  vaccin  pro- 
duce much  less  albumose  than  is  found  in 
virulent  cultures,  and  therefore  Pasteur's 
method  would  appear  to  be  a  gradual 
acclimatising  of  the  organism  to  the  albu- 
mose poison.  The  soluble  products  of  a 
micro-organism  had  in  several  instances  been 
proved  to  be  capable  of  conferring  immunity 
against  its  action,  but  this  is  the  first  case  in 
which  a  definite  chemical  substance  posses- 
sing this  property  has  been  isolated.    R.  M. 

18.  Diphtheria. — The  presence  of  bac- 
teria and  other  organisms  of  various  kinds  in 
the  false  membranes  in  diphtheria  has  long 
been  recognised.  "Within  a  comparatively 
recent  period  the  most  careful  research  had 
only  estabUshed  the  almost  constant  presence 
of  micrococci,  masses  of  which  can  be  readily 
observed,  not  only  in  the  false  membranes, 
but  also  in  the  deeper  tissues,  in  the  swollen 
lymphatic  glands  of  the  neck,  in  the  kid- 
neys, and  sometimes  in  other  organs.  Their 
constancy  and  association  with  the  parts 
most  especially  attacked  by  the  disease  were 
strong  arguments  in  favour  of  their  specific 
relation. 

But  further  research  has  shown  that, 
although  almost  constantly  present,  the 
micrococci  cannot  be  regarded  as  the  pecuhar 
and  specific  agent  of  the  diphtheritic  virus, 
but  only  as  associated  with,  and  possibly  con- 
cerned in,  some  of  the  secondary  phenomena. 
The  true  agent  of  diphtheritic  infection  is 
almost  conclusively  proved  to  be  the  diph- 
theria bacillus.  Klebs  had  described  and 
studied  bacilU  of  special  characters  in  the 
false  membranes  in  1875,  but  the  most  com- 
plete description  of  the  bacillus  and  working 
out  of  the  subject  are  due  to  LoflHer.  Hence 
the  bacillus  is  commonly  known  as  Loffler's 
diphtheria  bacillus,  or  less  conamonly  as  the 
Klebs-Loflier  bacillus.  Loffler's  original  ob- 
servations {Mitth.  aus  d.  K.  Gesundh.,  1884) 
have  been  in  the  mam  confirmed  and  largely 
extended  by  many  subsequent  observers. 
Some  of  them  are  referred  to  below.  Of  the 
highly  interesting  and  important  observations 
or5y  a  brief  simimary  of  the  best-estabhshed 
facts  can  here  be  given.  The  bacillus  is  con- 
stantly present,  not  only  in  epidemic,  but 
also  in  sporadic  diphtheria,  and  in  mern- 
branous  croup.  The  proportion  of  cases  m 
which  it  has  been  discovered  microscopically, 
cultivated,  studied  by  inoculation,  &c.,  by 
every  observer  who  has  investigated  any 
series  of  cases,  is  so  large  that  the  exceptions 
are  readily  accounted  for  by  accidental  con- 
ditions or  defects  in  method.  Speakmg 
.generally,  its  special  habitat  is  m  the  false 
Siembranes;.and  it  produces  the  peciiliar 
toxic  phenomena  by  means  of  a  poison  whicn 
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is  there  generated  and  absorbed  into  the 

system.  .  ^      -,  ■  ^^ 

At  first  the  bacilli  are  found  m  small 
numbers  upon  and  in  the  superficial  layers 
of  the  epithehum  of  the  mucous  membrane, 
especially  where  excoriated  ;  and  as  the  false 
membrane  is  formed  they  multiply,  especi- 
ally in  its  older  and  therefore  more  super- 
ficial parts.  (That  the  part  in  which  it  is 
found  may  not  always  be  actually  the  most 
superficial  is  due  to  the  fact  that  in  some 
positions  layers  of  fibrinous  exudation  may 
be  superposed  at  a  later  period,  though  tliis 
is  not  the  common  mode  of  occurrence.  A 
detailed  account  of  the  various  modes  of 
formation  of  the  false  membrane  would  here 
be  out  of  place.)  Where  the  epithelium  has 
been  entirely  detached,  some  bacilli  may  be 
found  penetrating  it,  especially  in  those  parts 
infiltrated  with  serum  or  sero-fibrinous  exu- 
dation. But,  with  rare  exceptions,  they  do 
not  appear  to  penetrate  more  deeply,  or  to 
become  diffused  throughout  the  organism. 

In  those  parts  where  the  diphtheria  bacilli 
are  found  they  may  be  scattered,  or  in  lines 
or  patches,  or,  not  uncommonly,  in  spheroidal 
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Fig.  90.— Diphtheria.— a.  Part  of  false  membrane 
from  a  case  of  diphtheria,  containing  both  strerHo- 
cocci  and  bacilli,  b.  Streptococci ;  c.  Bacilli, 
viewed  separately,    x  950  diam. 

masses,  which  may,  if  the  preparation  is  de- 
fectively stained  or  insufliciently  magnified, 
be  readily  mistaken  for  masses  of  micrococci 
{see  fig,  90). 
The  diphtheria  bacillus  is  minute,  of  very 


variable  length,  the  rods  not  usually  exceed- 
ing 6  to  8  ^  in  length,  the  individual  elements 
1-5  to  2-5  /Lt.'  Both  in  the  fresh  condition 
and  in  sections  it  may  be  straight  or  slightly 
curved,  often  somewhat  swollen,  and  showing 
either  at  the  ends  or  centre  of  the  rods  more 
deeply  stained  portions,  the  relations  of 
which  to  spores  will  be  discussed  later. 

More  important  are  the  facts  as  to  the 
cultivation  and  pathogenic  reactions  of  the 
bacillus. 

Cultivation.  —  Loffler  first  succeeded  in 
obtaining  pure  cultures  of  the  diphtheria 
bacillus  on  a  mixture  of  serum  and  gelati- 
nised meat-infusion.  His  medium  is  com- 
posed of  three  parts  of  calf  or  sheep  blood- 
serum  mixed  with  one  part  of  neutral  gela- 
tinised veal-broth,  to  which  have  been  added 
1  per  cent,  of  peptone,  1  per  cent,  of  grape 
sugar,  and  -5  per  cent.  NaCl.  It  can  also  be 
grown  on  blood-serum  alone,  on  glycerine- 
agar,  and  in  sHghtly  alkaline  meat-broth 
(veal-broth  to  be  preferred). 

Growth  proceeds  almost  solely  above  a 
temperature  of  20°  C,  and  well  at  37°  C. 
(roughly  speaking,  70°  to  99°  F.)  A  moist 
temperature  of  60°  C.  kills  diphtheria  ba- 
cilli, whether  in  the  cultivations  or  false 
membranes  ;  but  when  dried  they  may  resist 
a  temperature  of  98°  C.  for  nearly  an  hour. 
When  grown  on  Loffler's  serum  they  form 
greyish-white  colonies,  which  extend  rapidly 
on  the  surface,  and  become  visible  to  the 
naked  eye  in  twenty-four  to  thirty-six  hours. 
It  is  found  that  the  growth  of  the  first  culti- 
vation from  false  membrane  is  slower  than 
that  of  the  subsequent  generations,  probably 
owing  to  the  more  complete  acclimatisation. 

On  agar  the  growth  has  a  brownish  colour, 
and  the  edges  are  more  irregular.  In  broth 
the  bacilli  form  small  whitish  clumps,  which 
fall  to  the  bottom  or  adhere  to  the  sides  of 
the  vessel.  They  can  also  be  readUy  grown 
in  milk.  Liquefaction  of  semi- solid  media  is 
never  produced. 

The  diphtheria  bacillus  is  one  which  grows 
best  in  the  presence  of  oxygen,  although  in 
liquids  it  appears  to  be  capable  of  some 
growth  in  the  absence  of  free  oxygen  ('  capa- 
bly anaerobic  '). 

The  vitality  of  the  bacilli  appears  to  be 
very  great.  It  has  been  akeady  mentioned 
that  in  fluids  they  are  readily  killed  by  a 
temperature  of  60°  C.  But  at  ordinary  tem- 
peratures their  duration  of  life  is  remarkable, 
and  still  more  their  power  of  resistance  to 
drying,  which  is  commonly  soon  fatal  to 
spore-free  bacUli. 

1  In  this  we  have  an  illustration  of  the  great 
variety  of  statements  by  different  observers,  due  to 
modes  of  preparation  and  examination.  Loffler  said 
they  were  about  the  length  of  tubercle  bacilli,  but 
twice  as  thick.  Others  say  :  average  0  fi  long,  'IG  n 
diameter;  Zarniko,  1'5  to  2'5  fi  long,  "3  broad. 
The  latter  is  approximately  correct  for  the  fresh 
cultivated  bacilli,  but  in  liardened  and  mounted 
specimens  the  diameter  appears  much  smaller. 
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Serum  cultivations  kept  under  ordinary 
conditions  were  found  by  Eoux  and  Yersin 
to  be  living  and  active  for  five  months  (Ann. 
de  rinstit.  Past.  1890),  by  Spronck  [Centr.f. 
allgem.  Path.  April  1,  1890,  p.  217)  for  three 
months.  If  air  and  light  were  excluded  a 
simiTar  result  was  observed  after  thirteen 
months  (Roux  and  Yersin).  Even  in  broth 
the  vitahty  may  be  retained  for  three  months 
(Spronck). 

Still  more  remarkable  is  the  result  of  dry- 
ing.  Thus,  bacilli  dried  on  threads  have 
been  recultivated  after  four  months  (Roux 
and  Yersin),  or  even  after  six  months  by 
Spronck  {loc.  cit.),  and  showed  no  diminution 
in  vitahty  or  alteration  in  character.  Portions 
of  false  membrane  carefully  dried  and  kept 
in  the  dark  have  been  found  to  contain  living 
and  active  bacilli  after  four  months. 

The  bearing  of  these  facts  on  the  persist- 
ence of  infection  is  of  extreme  importance. 
They  have  also  great  interest  in  relation  to 
the  question  of  the  presence  or  absence  of 
spores  in  diphtheria  bacilli,  and  constitute  a 
strong  argument  against  the  commonly  ac- 
cepted view  that  they  are  devoid  of  spores. 

Modes  of  Staining. — The  bacilli  can  be 
readily  stained  in  the  fresh  condition  either 
in  the  false  membrane  or  in  cultivations. 
Minute  fragments  or  scrapings  are  squeezed 
between  two  cover-slips  in  the  usual  manner, 
and  then  dried.  They  may  then  be  stained 
with  alcoholic  methylene -blue  solution.  They 
can  also  be  stained  with  gentian  violet,  with 
or  without  Gram's  method.  Various  other 
methods  may  also  be  employed,  such  as  dahlia 
and  methyl  green  in  watery  solutions. 

When  thus  stained,  these  bacilli,  like  many 
others  of  analogous  structure,  show  deeply 
coloured  portions  at  the  ends  or  centre  of 
the  rods,  which  are  by  many  regarded  as 
aggregations  of  protoplasm  which  take  on  a 
deeper  stain,  and  as  having  no  relation  to 
spore-formation,  especially  as  these  so-called 
polar  granules  (Polkorner)  do  not  stain  with 
the  special  spore-staining  methods.  It  would 
lead  us  too  far  to  discuss  this  subject  fully,  but 
it  appears  to  the  writer  that  this  conclusion 
is  not  warranted,  for  similar  conditions  are 
observed  in  many  other  bacUli  in  which  these 
'granules'  almost  undoubtedly  have  the  re- 
lation of  spores.  The  fact  of  possible  variety 
in  the  character  and  formation  of  spores  ap- 
pears to  have  been  lost  sight  of  by  many 
observers. 

In  addition  to  these  granules,  other  gran- 
ules, highly  refracting  and  sometimes  staining 
deeply,  may  be  seen,  especially  in  old  culti- 
vations, and  the  rods  may  show  bulbous 
swelling  of  the  ends  or  centre.  These  are 
doubtless  degenerative  changes  or  '  involu- 
tion forms.' 

In  hardened  and  preserved  sections  the 
discovery  of  the  bacilli  is  often  a  matter  of 
far  greater  difficulty :  they  may  sometimes 
be  successfally  stained  with   gentian  or 


methyl  violet,  or  with  magenta.  But,  as 
with  most  preserved  specimens,  it  is  found 
that  the  number  of  baciUi  is  apparently  far 
less  than  in  freshly  cut  sections  or  scrapings. 

Virulence  and  mode  of  action  of  diph- 
theria baciUi. — When  cultivated  under  suit- 
able conditions  their  virulence  may  be  main- 
tained through  a  long  series  of  generations 
(150,  Spronck).  But  the  intensity  of  the 
virulence  has  been  found  by  several  careful 
observers  to  be  subject  to  considerable  modi- 
fications, and  to  vary  much  vmder  conditions 
not  yet  explained.  Some  of  these  variations 
may  be  dependent  on  the  different  modes 
of  cultivation  ;  for  example,  when  grown  on 
glycerine-agar  they  appear  to  lose  virulence 
sooner  than  on  servun  or  on  broth.  Some  defi- 
nite observations  indicate  that  this  loss  of 
virulence  may  depend  on  too  long  intervals 
between  the  generations,  and  on  exposure  to 
hght  and  to  excess  of  air.  Indeed,  Roux  and 
Yersin  state  that  if  cultiures  made  at  40"  C. 
have  a  stream  of  an*  driven  constantly  through 
them  for  several  days,  the  virulence  may  be 
almost  entirely  abolished. 

On  the  other  hand,  it  is  found  that  old 
cultivations  are  highly  toxic — i.e.  when  minute 
doses  are  injected  they  may  produce  the 
serious  or  fatal  results  of  diphtheria,  namely, 
general  blood-poisoning,  paralyses,  or  albu- 
minuria, without  the  production  of  local 
lesions. 

These  facts  are  explained  by  a  remarkable 
series  of  researches,  especially  those  of  Roux 
and  Yersin,  confirmed  by  others,  which  show 
that  a  poison  is  generated  by  the  growth  of 
the  bacilli,  which  can  be  isolated,  and  to 
which  the  genei-al  symptoms  of  diphtheria 
are  due.  These  researches  are  not  only  of 
great  importance  in  relation  to  diphtheria 
itself,  but  throw  a  most  valuable  light  on  the 
general  history  of  contagious  diseases.  They 
may,  therefore,  be  selected  as  an  illustration 
of  the  mode  of  investigation,  and  of  the  kind 
of  evidence  we  have  upon  this  important 
subject. 

If  a  cultivation  made  in  weakly  alkaline 
broth  is  kept  at  a  regular  temperature,  it  is 
found  after  a  time  to  become  acid,  and  later 
again  alkaline  to  a  greater  degree  than  be- 
fore. At  this  period  it  becomes  more  highly 
toxic — that  is,  smaller  quantities  injected  into 
the  blood  cause  paralysis  or  death.  If  such 
a  cultivation  is  filtered  by  a  Chamberland 
filter,  the  resulting  fluid  which  has  thus  been 
freed  from  the  baciUi  is  found  to  retain  its 
toxic  properties.  The  filtrate  contains  at 
least  two  separable  proteid  substances,  one 
of  which  has  the  special  toxic  properties, 
and  is  soliible  in  water  but  insoluble  in  alco- 
hol. On  concentrating  the  filtrate  to  one- 
third  of  its  bulk  by  evapoi'ation  in  vacuo  at 
40°  C.  and  pouring  it  into  absolute  alcohol, 
to  which  a  small  quantity  of  acetic  acid  has 
been  added,  a  greyish-white  flaky  precipitate 
occurs,  which  gradually  sinks  to  the  bottom. 
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By  redissolving  in  water,  and  repeated  pre- 
cipitation in  alcohol,  -with  subsequent  filtra- 
tion and  dialysis,  this  substance  may  be  ob- 
tained in  an  almost  pure  condition,  and  may 
be  dried  in  vacuo  at  a  temperature  of  30°  0. 

The  material  thus  separated  is  a  whitish 
amorphous  powder,  readily  soluble  in  water, 
and  easily  decomposed  by  a  temperature 
over  55°  C.  From  its  characters  it  appears 
to  belong  to  the  group  of  organic  substances 
allied  to  ferments,  which  have  been  called 
enzymes.  In  solution  it  dialyses  with  some 
difficulty  through  animal  membranes,  a  fact 
which  may  explain  its  slow  absorption  in 
some  cases.  It  can  be  kept  unaltered  for 
five  months  in  vessels  from  which  light  and 
air  are  excluded,  but  deteriorates  if  air  has 
firee  access  to  it. 

The  animals  which  have  been  found  to 
be  especially  susceptible,  both  to  inoculated 
diphtheria  bacilli  and  to  the  action  of  the 
separated  poison,  are  rabbits,  guinea-pigs, 
and  pigeons ;  but  even  dogs  can  be  affected 
by  the  poison.  Mice  and  rats  appear  to  be 
insusceptible. 

"When  the  poison  or  its  solution  is  injected 
subcutaneously,  or  into  the  veins,  it  causes, 
if  in  sufficient  dose,  rapid  prostration  and 
death.  If,  however,  the  animal  survives 
long  enough,  paralytic  ^phenomena  are  ob- 
served, the  parts  usually  first  affected  being 
the  hind  limbs,  followed  later  by  an  irregu- 
larly distributed  general  paralysis,  from  which 
recovery  sometimes,  but  rarely,  occurs.  Albu- 
minuria also  frequently  occurs  ;  this  usually 
in  the  case  of  rabbits  begins  about  the  third 
to  the  fifth  day  (Spronck). 

Anatomically  there  are  found  hsemorrhagic 
exudations  in  the  peritoneum ;  scattered 
minute  haemorrhages,  acute  nephritis  or 
extensive  degeneration  of  the  renal  epithe- 
lium; and  fatty  degeneration  of  the  liver. 
But  no  false  membrane  is  observed,  either  at 
the  point  of  inoculation  or  on  the  mucous 
membranes. 

Similar  results  may  be  produced  by  injec- 
tions of  the  culture-fluid  itself,  but  the  special 
reactions  of  the  bacUli  may  then  also  occur. 

Amongst  the  more  striking  facts  knovra 
about  the  diphtheria  poison  is  the  neutralis- 
ing effect  of  acids  upon  it.  If  a  highly  toxic 
alkaline  culture  is  strongly  acidulated  even 
with  lactic  or  acetic  acid,  the  toxic  property 
disappears,  but  on  neutralising  the  fluid  it  re- 
appears. Other  vegetable  acids  also  appear 
to  hinder  the  growth  of  the  bacillus,  sali- 
cylic acid  1  in  2,000,  or  citric  acid  5  per 
cent.,  having  this  property  (d'Espine  and  de 
Marignac). 

From  these  and  other  observations,  the 
important  conclusion  appears  warranted 
that  the  toxic  effects  of  the  diphtheritic 
vurus  are  due  to  a  poison  which  is  generated 
by  the  growth  of  the  bacillus  ;  that  it  is 
formed  locally  in,  and  in  the  vicinity  of, 
the  false  membrane,  and  is  absorbed  thence 


into  the  general  system.  The  absence  of 
the  bacillus  in  the  internal  organs,  a  fact 
confirmed  by  all  observers,  is  thus  of  no 
importance  as  an  argument  against  its  causal 
relation. 

Brieger  and  Fraenkel  have  confirmed  the 
results  of  Koux  and  Yersin  in  great  part, 
but  believe  the  poison  of  diphtheria  not  to  be 
an  enzyme,  but  a  substance  closely  allied  to 
serum-albumen,  and  which  they  call  a  tox- 
albimien. 

Very  important  work  on  this  subject  has 
recently  been  done  by  Sidney  Martin  {Gotil- 
stonian  Lectures,  1892) — important  not  only 
on  account  of  the  results  already  obtained 
by  him,  but  also  on  account  of  the  extensive 
field  of  inquiry  thereby  opened  up.  He  has 
separated  from  the  tissues  of  patients  who 
have  died  of  diphtheria  two  kinds  of  chemi- 
cal substances,  namely,  albumoses  (proto-  and 
deutero-),  and  an  organic  acid,  both  of  which 
have  poisonous  properties  of  the  same  natm'e, 
but  those  of  the  former  are  much  more 
powerful.  When  injected  into  rabbits  in 
certain  doses  certain  symptoms  foUow — 
fever,  diarrhoea,  paresis,  and  loss  of  weight. 
The  paresis  generally  begins  in  the  posterior 
limbs,  but  the  rest  of  the  body  becomes  in- 
volved, the  heart  and  the  respiratory  muscles 
also  becoming  affected.  He  finds  that  the 
paralysis  is  due  to  certain  well  -  marked 
changes  in  the  nerves,  affecting  first  the 
myelin  sheath,  which  breaks  up  into  frag- 
ments and  disintegrates ;  the  axis-cylinder 
becomes  thin,  and  may  ultimately  break 
across,  so  that  in  a  motor  nerve  a  degenera- 
tion spreads  along  the  part  beyond.  These 
changes  occur  regularly  in  patches,  and 
affect  sensory  as  well  as  motor  nerves,  whilst 
the  central  nervous  system  is  unaffected. 
Fatty  changes  are  found  in  the  associated 
muscle-fibres,  and  the  heart  also  shows  signs 
of  fatty  degeneration.  The  extract  of  the 
proteids  of  the  diphtheritic  membrane,  pre- 
pared in  the  same  way,  has  the  same  action, 
but  is  much  more  powerftd ;  and  he  con- 
siders this  to  be  due  to  the  presence  of  a 
ferment  (enzyme)  in  the  membrane,  which 
when  introduced  into  the  body  is  capable  of 
producing  more  albumoses  with  the  same 
properties.  The  chain  of  events  is  thus  the 
following :  The  bacillus  by  its  growth  in  the 
membrane  produces  a  ferment,  which  by  its 
local  action  produces  albumoses  in  the  mem- 
brane, and  is  also  absorbed  into  the  circtilation, 
forming  from  the  proteids  of  the  blood,  espe- 
cially in  the  spleen,  similar  albumoses,  which 
have  certain  definite  poisonous  actions,  the 
most  important  being  on  the  nervous  system. 
He  finds  that  these  products  are  similar, 
both  chemically  and  in  their  physiological 
action,  to  the  substances  produced  by  the 
organism  when  gi-own  in  meat-broth  with 
alkali-albumen  added. 

As  a  general  result  of  the  experiments  of 
several  observers,  it  has  been  found  that  when 
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the  diphtheria  bacillus  is  introduced  into  the 
fauces  or  trachea  of  an  animal,  it  has  no 
effect  unless  the  mucous  membrane  has  been 
abraded,  but  if  previously  abraded  it  causes 
local  spreading  inflammation  with  the  for- 
mation of  false  membrane.  The  false  mem- 
brane is  soft  and  pultaceous  in  many  cases, 
and  spreads  rapidly.  It  contains  the  bacillus 
in  great  quantity,  and  otherwise  corresponds 
generally  with  the  human  disease.  In  some 
cases,  if  injected  into  the  trachea  by  puncture, 
the  diphtheritic  process  may  start  in  the  small 
wound  made.  Subcutaneous  or  intravenous 
injections  are  without  effect,  unless  the  quan- 
tity of  the  poison  present  is  sufficient  to  be 
harmful,  or  unless  some  local  reaction  occurs 
superficially  at  the  site  of  puncture,  as  the 
bacillus  cannot  grow  in  the  blood  or  viscera. 

Althoiigh  there  are  undoubted  gaps  in  omr 
knowledge,  the  conclusion  from  the  facts  here 
briefly  siunmarised  seems  almost  inevitable 
that  the  virus  of  diphtheria  is  the  Klebs- 
Loffler  bacillus.  One  or  two  objections  may 
be  briefly  mentioned.  It  is  alleged  that  a 
bacillus,  indistinguishable  from  the  diphtheria 
baciUus,  is  present  commonly  in  the  secretions 
of  the  mouth  of  healthy  children;  and  in  a 
few  cases  of  sore-throat  of  doubtful  nature  this 
'  pseudo-diphtheritic  bacillus  '  has  also  been 
found.  Attempts  have  been  made  to  estab- 
hsh  precise  morphological  distinctions  be- 
tween the  '  pseudo-diphtheritic  '  and  the  true 
diphtheria  bacillus,  but  these  distinctions  of 
form  and  mode  of  growth  are  not  highly 
characteristic. 

Eoux  and  Yersin,  who  carefully  examined 
the  secretions  of  the  mouth  of  fifty-nine 
healthy  children  in  a  district  remote  from 
diphtheria,  foimd  these  pseudo-diphtheritic 
bacilli  in  twenty-six  cases  ;  and  they  further 
state  that  cultivations  of  these  differed  hardly 
perceptibly  from  those  of  the  true  diphtheria 
bacilh,  which  had  been  partially  rendered 
innocuous  by  the  air-stream  method  above 
described. 

But  they  found  that  the  virulence  of  the 
diphtheria  bacilh  could  be  restored  if  they 
were  inocidated,  together  with  Fehleisen's 
erysipelas  micrococcus,  into  guinea-pigs,  re- 
gaining entirely  their  original  vigour  after  a 
few  transmissions  from  animal  to  animal. 
No  such  result  has  been  attained  with  the 
pseudo-diphtheritic  bacillus. 

In  reality  there  is  very  little  ground  in  the 
objection  that,  because  a  baciUus  closely  re- 
sembling the  diphtheria  bacillus  is  iimocuous, 
the  latter  is  only  a  commori  iimocuous 
bacillus,  which  has  acquired  accidental  toxic 
properties.  Our  means  of  distinguishing  the 
different  species  are  as  yet  very  imperfect, 
and  the  pseudo- diphtheritic  bacillus  may  be  as 
injurious  to  some  animals  as  the  diphtheritic 
to  others,  the  latter  itself  being  innocuous  to 
mice.  The  essential  specific  distinction  is 
the  poison  it  generates,  and  the  peculiar  efl'ects 
which  it  produces.    Many  of  its  other  charac- 


ters are  common  to  bacteria  which  are  widely 
distributed  in  nature. 

It  may  be  asked  what  part  is  played  by  the 
micrococci  which  are  so  frequently  present, 
in  the  false  membrane,  in  the  tissues  of  the 
throat,  and  in  the  swollen  glands,  and  with 
less  constancy  in  the  other  organs.  It  is 
highly  probable  that  they  aid  in  exciting 
inflammation  and  subsequent  suppuration. 
The  experiments  of  Eoux  and  Yersia  already 
referred  to  will,  if  confirmed,  tend  to  support 
the  suggestion  that  they  may  aid  in  the  pre- 
paration of  a  suitable  nidus  for  the  otherwise 
insufficiently  active  diphtheritic  virus. 

From  the  facts  thus  related  some  practical 
inferences  may  be  dra^vn.  The  diphtheritic 
virus  has  a  high  degree  of  tenacity  of  life, 
and  can  remain  long  dormant  when  dry. 
Hence  the  great  importance  of  very  thorough 
disinfection  of  all  infected  rooms,  houses, 
fomites,  &c.,  and  especially  those  which  may 
have  been  in  contact  with  the  secretions  of 
the  mouth  or  throat.  The  recmrrence  of 
diphtheria  in  dwellings  is  readily  exj)lained 
by  the  known  bacteriological  facts. 

The  diphtheria  bacilli  are  found  to  remain 
in  the  oral  secretions  of  patients  for  some 
days  after  apparent  convalescence.  Hence 
all  cases  should  be  kept  isolated,  and  the 
mouth  disinfected,  for  at  least  a  week  or  two 
after  apparent  cm-e. 

The  fact  that  the  poison  is  secreted  in  and 
around  the  false  membranes  suggests  their 
removal  where  possible,  or  constant  disinfec- 
tion, and  points  to  the  probable  value  of  lactic 
or  acetic  acid  as  local  agents  for  neutraUsing 
the  poison  ;  though  it  must  be  remembered 
that  this  action  is  only  temporary.  Early 
local  disinfectant  treatment  should  be  adopted 
in  all  suspicious  cases,  especially  diu-ing  epi- 
demics, as  the  bacillus  multiplies  with  great 
rapidity  in  the  mouth  and  fauces. 

Prophylactic  inoculation  has  not  been 
found  possible.  Clinical  experience  shows 
that  diphtheria  is  not  one  of  the  diseases 
which  aff'ords  protection  against  a  second 
attack.  Very  recently  it  has  been  alleged 
that  one  of  the  proteid  substances  obtained 
firom  cultivations  of  the  bacillus  renders  ani- 
mals insusceptible  after  the  lapse  of  a  certain 
time;  but  further  confirmatory  evidence  as 
to  this  statement  is  required. 

19,  Typhoid  Fever. — Enteric  or  typhoid 
fever  is  one  of  the  diseases  in  which  the  ap- 
parently constant  presence  of  a  bacteriiun 
possessing  pecidiar  characters  in  the  parts 
especially  affected  by  the  disease,  has  led  to 
the  belief  in  its  pathogenic  nature.  The 
organism  is  now  generally  known  as  the 
typhoid  bacillus.  As  yet  we  lack  complete 
experimental  evidence  of  its  causal  con- 
nexion with  the  disease.  But  its  peculiar 
characters,  and  its  definite  association  with 
the  special  lesions  in  the  intestines,  mesenteric 
glands,  and  spleen,  particularly  in  the  earlier 
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stages  of  the  disease,  render  its  provisional 
inclusion  amongst  pathogenic  bacteria  justifi- 
able. It  is  true  that  the  entrance  of  bacteria 
into  diseased  parts  of  the  intestine  is  easy, 
and  that  the  characters  which  this  bacillus 
presents  may  be  proved  later  to  be  not  dis- 
tinctive ;  but  the  early  and  special  association 
with  the  diseased  parts,  and  the  absence  of 
other  common  bacteria  at  the  same  period, 
add  weight  to  its  claims. 

The  first  definite  discovery  was  announced 
by  Eberth  in  1880  (Virchow's  Arch.  83,  p. 
486) ;  and  the  more  accurate  study  and  cul- 
tivation of  it  by  Graffey  {Mitth.  a.  d.  K. 
Gesundheitsamte,  ii.)  in  1884.  Their  work 
has  to  a  large  extent  been  subsequently  con- 
firmed by  numerous  observers. 

Site. — The  typhoid  bacillus  is  found  in  the 
swollen  Peyer's  patches  and  sohtary  glands 
during  the  early  stages  of  the  fever,  and  also 
in  the  mesenteric  glands,  spleen,  and  liver. 
It  is  usually  in  colonies  or  clusters,  formed 
of  baciUi  closely  massed  together  (but  the 
colonies  widely  scattered),  and  around  them 
there  is  active  proliferation  and  degeneration 
of  the  tissue-elements.  The  bacilli  are 
usually  short,  somewhat  thick,  with  slightly 
rounded  ends,  measuring  about  "4  to  "6  fi 
in  diameter,  and  2  to  6  /x  in  length.  In 
some  situations  their  length  may  be  greater. 
They  firequently  show  spore-hke  bodies  at  the 
ends  and  centre,  whose  relations  have  been 
discussed  above  {see  Diphtheria).  They  may 
be  brought  into  view  by  various  aniline 
dyes,  especially  by  methylene  blue,  but  often 
require  special  methods  and  careful  search. 
They  are  usually  'decolorised  by  Gram's 
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5^0.  91.— Typhoid  Bacilli  in  section  of  a  swollen 
Peyer's  patch.  Showing  the  usual  appearance  in 
stained  sections,    x  950. 

method,  unless  the  sections  have  been  pre- 
viously treated  with  corrosive-sublimate  solu- 
tion :  even  then  they  may  be  difficult  to 
stain.  As  the  disease  advances,  they  appear 
to  diminish  in  number,  or  are  much  more 
difficult  to  detect.  Their  presence  has  also 
been  demonstrated  in  the  dejecta  of  typhoid 
patients  (Pfeiffer).  ^ 
Gaflfky  succeeded  in  cultivating  typhoid 


bacilli  on  nutrient  j  elly.  They  appear  as  some- 
what rounded  colonies  on  the  surface  of  the 
jelly,  which  coalesce  and  spread  upon  the  sur- 
face, forming  a  thin  layer  which  acquires  a 
slightly  brownish  tinge.  They  do  not  liquefy 
the  jeUy.  In  puncture -cultivations  growth  ap- 
pears as  a  whitish  line  along  the  needle-track, 
but  spreads  specially  on  the  surface  as  a  flat 
whitish  layer  with  a  shining  appearance, 
which  may  reach  the  wall  of  the  test-tube. 
From  the  mode  of  growth  they  are  evidently 
highly  aerobic,  but  are  said  also  to  be  capably 
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Fig.  92. — Typhoid  Bacilli. — Stained  to  show  cilia. 
X  2,000  diam.  Prom  a  specimen  prepared  in  the 
Berlin  Health  Laboratory. 

anaerobic.  In  fluids  they  grow  freely,  as 
in  broth  or  milk,  causing  but  Uttle  change 
in  the  latter.  Some  growth  occurs  even  in 
water.  They  are  found  to  be  motile  when 
examined  in  fluids,  and  show  a  peculiar 
wavy  or  serpent-like  motion,  which  is  seen 
best  in  the  longer  threads.  When  grown 
upon  potatoes  they  produce  a  dehcate  trans- 
parent layer,  which  is  almost  invisible  if  the 
potatoes  have  an  acid  reaction,  slightly  yel- 
lowish or  grey  if  alkaline.  The  surface  be- 
comes covered  in  about  two  days  at  a  warm 
temperature  (38°  C),  in  three  to  four  days  at 
ordinary  temperature.  Longer  filaments  are 
formed  in  cultures  than  in  the  tissues. 

A  recent  discovery  of  considerable  import- 
ance is  that  of  the  pecuHar  characters  of 
the  cilia  of  typhoid  bacilli,  seen,  by  means  of 
Loffler's  method,  best  in  young  cultivations 
(six  to  eight  hours)  on  serum.  Each  bacillus 
appears  to  be  surrounded  by  a  hyaline  sheath, 
from  which  a  large  number  of  irregularly 
arranged  cilia  run  outwards  in  all  directions, 
most  being  lateral.  Their  appearance  is  well 
seen  in  fig.  92.  This  character  was  at  first 
believed  to  be  unique,  but  some  other  bacilli 
have  since  been  found  to  possess  cilia 
arranged  in  the  same  way.  Besides,  we  can- 
not with  our  present  means  determine  the 
constant  presence  of  these  ciHa  under  all 
conditions  in  fluids  or  in  sections,  and  their 
value  as  a  diagnostic  aid  would  be  limited 
by  this  fact,  even  if  they  were  peculiar  to 
this  bacillus.     Nor  are  any  of  the  other 
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complex  and  delicate  methods  which  have 
been  proposed  of  distinguishing  by  cultivating 
under  different  conditions,  &c.,  suificiently 
certain  to  afford  a  foundation  for  absohite 
diagnosis. 

It  has  also  been  alleged  that  the  typhoid 
bacilli  possess  a  greater  power  of  resistance 
to  heat  than  some  others  which  are  closely 
allied  to  them,  and  that  they  can  develop  in 
the  presence  of  carbolic  acid  in  the  proportion 
of  2  to  1,000.  This  fact,  first  stated  by  Chan- 
temesse  and  Widal  to  be  characteristic, 
has  proved  to  be  common  to  them  with  some 
other  baciUi.  Moreover,  some  observers  have 
failed  to  cultivate  in  this  way  some  bacilli 
which  had  all  the  other  common  characters 
of  typhoid  bacilli  (Martinotti  and  Barbacci). 

Very  numerous  experiments  have  been 
made  by  inoculations  of  cultivations  of  the 
typhoid  bacillus  in  animals.  Injections  have 
been  made  subcutaneously,  into  the  blood, 
into  the  peritoneum,  directly  into  the  duo- 
denum, &c.,  but  in  no  case  with  results  which 
are  at  all  conclusive.  Many  animals  die  in 
a  day  or  two  with  symptoms  of  septicaemia, 
sometimes  with  emaciation  and  diarrhoea, 
whilst  swelling  of  the  spleen  and  of  the  lym- 
phoid patches  in  the  intestine  has  been  found 
in  certain  cases  ;  but  similar  conditions  have 
been  produced  by  sterilised  cultures,  and  the 
results  appear  to  be  of  the  nature  of  an 
'  intoxication '  rather  than  a  disease  with 
specific  localised  lesions.  Moreover,  similar 
results  have  been  produced  by  the  injection 
of  the  products  of  other  organisms,  and  there- 
fore they  are  not  characteristic  of  the  typhoid 
bacillus.  A  disease  essentially  similar  in  its 
characters  and  lesions  to  typhoid  has  not 
been,  and  possibly  cannot  be,  produced  in 
the  lower  animals. 

In  the  absence,  therefore,  of  direct  experi- 
mental proof,  our  knowledge  must  be  chiefly 
guided  by  the  presence  of  the  organism  in 
cases  of  typhoid,  its  relations  to  the  spread 
of  the  disease,  &c.  Here,  however,  there 
arises  the  difficulty  of  definitely  distinguish- 
ing this  bacillus  from  others  which  have 
been  found  to  resemble  it  closely.  For  ex- 
ample, Cassedebat  found  in  Marseilles  water 
'  three  pseudo-typhoid  '  bacilli,  which  resem- 
bled the  typhoid  bacillus  in  aU  the  chief  par- 
ticulars, and  could  only  be  separated  fi-om  it 
by  the  change  produced  by  their  growth  in 
gelatine  coloured  with  aniline  dyes,  by  the 
degree  of  turbidity  produced  in  broth,  and 
by  some  minor  differences  observed  when 
they  were  grown  side  by  side.  Accordingly, 
various  peculiarities  of  the  typhoid  baciUus 
have  been  described  as  an  aid  in  diagnosis, 
such  as  the  growth  in  media  containing  a 
small  quantity  of  carbolic  acid  (Ohantemesse 
and  Widal),  the  negative  indol  reaction 
(Kitasato),  the  gi-owth  in  acid  peptone  gela- 
tine coloured  with  gentian  violet  (Uffel- 
mann).  The  method  of  growing  it  in  the 
presence  of  carboHc  acid,  introduced  by  the 


writers  mentioned,  and  since  modified  in 
various  ways,  though  not  sufficient  to  dis- 
tinguish the  typhoid  bacillus  from  all  other 
bacteria,  has  been  found  in  the  hands  of 
many  to  aid  in  its  separation  when  many 
putrefactive  organisms  are  present.  Vincent, 
for  example,  found  that,  by  adding  -7  per 
cent,  of  carbolic  acid  to  the  medium  and  in- 
cubating at  42°  C,  most  organisms  are  killed ; 
and  by  this  method,  followed  by  plate-culti- 
vations, he  succeeded  in  cultivating  the 
typhoid  bacillus  from  the  Seine  water  in 
Paris.  Thoinot,  Loir,  and  others  also  culti- 
vated it  from  the  same  soiurce.  None  of  the 
methods  mentioned  have  yet  been  accepted 
as  giving  results  which  are  quite  character- 
istic of  this  organism,  though  by  taking  aU 
the  characters  together  it  may  be  foimd  pos- 
sible to  separate  it  from  aU  other  organisms. 

Statements  regarding  the  discovery  of  the 
bacillus  in  earth,  water,  &c.,  must  therefore 
be  received  with  a  certain  degree  of  caution, 
though  the  results  in  some  cases,  ascertained 
with  great  care,  may  be  perfectlj-  rehable. 
The  bacilli  have  been  found  to  remam 
alive  in  water  for  a  considerable  length  of 
time,  and  cultivations  have  been  made  from 
fseces  which  had  been  kept  in  a  sterilised 
tube  for  fifteen  days.  The  facts  known 
therefore  with  regard  to  their  conditions  of 
growth,  &c.,  make  it  probable  that  in  sewage- 
water  they  can  Uve  for  a  considerable  length 
of  time,  and  even  multiply  to  some  extent. 
Gaffky  found  that  at  a  suitable  temperature 
tjrphoid  bacilU  formed  terminal  spores,  and 
that  the  spore-bearing  bacilli  could  withstand 
drying  for  three  months  at  least.  The  con- 
ditions of  life  and  of  growth  of  the  typhoid 
bacillus  are  such  as  to  make  a  saprophytic 
existence  outside  the  body  very  probable. 

The  large  number  of  cases  of  typhoid  in 
which  the  baciUus  has  been  found,  the  defi- 
nite relations  to  the  lesions,  and  its  vital 
properties,  make  it  very  probable  that  it  is 
causally  related  to  the  disease,  but  complete 
proof  is  stiU  wanting.  Moreover,  much  work 
still  remains  to  be  done  in  the  direction  of 
separating  and  distinguishing  the  members 
of  what  appears  to  be  a  group  of  baciUi, 
closely  aUied  to  the  typhoid  bacillus.  Ac- 
cording to  Babes  (and  apparently  Klebs  holds 
a  like  opinion),  considerable  varieties  also 
exist  in  the  precise  characters  of  the  bacilli 
cultivated  fi:om  different  forms  of  typhoid. 

It  does  not  appear  to  the  writer  that  there 
are  as  yet  sufficient  means  of  distinction  of 
typhoid  from  other  bacilli  by  form  of  growth 
or  modes  of  cultivation.  A  study  of  speci- 
mens of  cultures  from  various  laboratories 
has  shown  them  that  the  organisms  which 
are  being  studied  in  different  places  as 
'typhoid  bacilli,'  whUst  closely  similar  in 
appearance  and  mode  of  growth,  do  not  pre- 
sent the  same  kind  of  ciliation  when  studied 
by  Loftler's  method.  A  revision  of  the  entire 
subject  appears  to  be  necessary,  before  we 
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can  arrive  at  definite  conclusions  as  to  the 
relations  of  the  bacillus  to  the  disease. 

20.  Influenza.— During  the  recent  epi- 
demics of  this  disease  a  vast  amount  of 
bacteriological  work  has  been  done  with  a 
view  to  discovering  the  specific  virus,  and 
a  great  many  micro-organisms  have  been 
isolated  from  the  bronchial  secretion,  blood, 
&c.  Of  these  the  most  commonly  men- 
tioned are  diplococci,  very  similar  to  the 
'  diplococcus  lanceolatus  '  of  pneumonia,  as 
described  by  Babes,  Kirchner,  Weichselbaum, 
and  others.  Recent  observations  have,  how- 
ever, shown  that  these  are  probably  not 
pecuHar  to  the  disease,  and  that  the  influ- 
enza microbe  is  an  exceedingly  minute  bacil- 
lus with  definite  character.  An  account  of 
this  organism  was  published  simultaneously 
in  January  1892  by  Pfeiffer,  Kitasato,  and 
Canon  {Beutscli.  med.  Woch.),  though  _  the 
bacillus  may  be  one  of  the  many  organisms 
previously  observed  by  others.  The  two 
fijst-mentioned  observers  found  it  in  the 
bronchial  secretion,  and  succeeded  in  obtain- 
ing pure  cultivations.  Canon  observed  the 
same  bacillus  in  the  blood  of  influenza 
patients,  especially  during  the  fever,  and 
later  succeeded  in  cultivating  it  from  the 
blood.  The  bacihi  are  exceedingly  thin 
and  relatively  short,  and  are  found  in  the 
sputum  in  enormous  numbers,  occurring 
singly,  in  pairs,  or  in  short  rows.  In  the 
blood  they  are  generally  very  few  ia  num- 
ber. (One  of  the  writers  observed  similar 
bacilli  in  the  blood  during  the  high  fever 
in  influenza  in  February  1891.)  They  are 
stained  with  some  difficulty,  a  dilute  Ziehl's 
carbol-fuchsin  solution  or  warm  methyl-blue 
solution  (Loffler's)  being  very  suitable.  On 
glycerine-agar,  growth  appears  as  minute 
colourless  drops,  for  some  time  almost  in- 
visible to  the  naked  eye,  which  generally 
remain  separate,  having  little  tendency  to 
run  together.  Kitasato  examined  the  sputum 
in  a  large  number  of  other  diseases,  and 
never  found  this  organism.  Pfiihl  {Cen- 
toralh.  f.  Bahter.  1892,  i.  p.  397)  has  found 
the  same  organism  in  the  sputum  in  influ- 
enza, and  obtained  pure  cultivations  from 
nine  cases,  but  has  found  it  only  excep- 
tionally in  the  blood.  It  is  the  opinion  of 
some  that  the  common  site  of  the  organ- 
ism is  the  mucous  membrane  of  the  respi- 
ratory passages,  and  that  it  enters  the  blood 
only  at  certain  stages. 

Much  more  extensive  observations  are 
necessary,  and  a  full  account  of  the  action 
of  the  bacillus  on  animals  is  still  wanting. 
It  is,  however,  evident  from  what  we  now 
know_  of  this  affection,  that  if  a  bacillus  with 
peculiar  characters  can  be  cultivated  both 
from  the  bronchial  secretion  and  from  the 
blood  in  influenza,  there  is  a  very  strong 
probabihty  that  it  is  causally  related  to  the 
disease. 


Group  VI. — Other  Diseases  in  wJiich  a 
Bacterial  Virus  has  been  assumed  or  alleged, 
but  is  at  present  doubtful. 

21.  Other  Diseases. — In  addition  to  the 
above  diseases,  whose  relation  to  micro- 
organisms has  been  more  or  less  satisfactorily 
established,  there  are  a  number  of  others 
which,  from  their  analogous  characters,  we 
should  expect  to  be  due  to  a  somewhat  simi- 
lar cause.  Such  are,  for  example,  scarlet 
fever,  measles,  yellow  fever,  &c.  From  time 
to  time  discoveries  have  been  announced  of 
bacteria  as  the  specific  agents,  but  as  yet  it 
cannot  be  said  that  any  sufficient  proof  has 
been  given  of  their  causal  relation.  With 
regard  to  yeUow  fever,  specific  micro-organ- 
isms are  asserted  to  have  been  found  by 
various  observers,  and  even  a  method  of 
preventive  inoculation  has  been  announced ; 
but  since  the  work  has  not  yet  been  accepted 
as  possessing  scientific  accm-acy,  it  appears 
unnecessary  to  give  details.  In  dysentery, 
also,  various  organisms  have  been  discovered, 
and  some  observers  are  in  favour  of  the  view 
that  dysentery  is  not  due  to  a  bacterium  but 
to  the  amoeba  coli,  which  has  been  found 
in  the  intestine,  and  also  in  the  secondary 
abscesses  in  the  liver  in  this  disease.  But 
whether  its  presence  is  only  accidental,  or 
has  any  causal  relation,  is  yet  uncertain. 

Malarial  Fever. — An  article  of  this 
kiad  would  be  incomplete  if  no  reference 
were  made  to  the  discoveries  of  organisms 
in  the  blood  in  malarial  fevers,  which  are  now 
accepted  by  nearly  all  competent  authori- 
ties as  causally  related  to  the  disease. 

The  early  observations  of  Tommasi-Crudeli 
and  Klebs,  on  the  presence  of  a  characteristic 
bacillus  in  malaria,  have  not  been  confirmed, 
and  there  is  now  a  general  consensus  of 
opinion  that  the  specific  organisms  present 
are  not  bacteria,  but  belong  to  the  group  of 
protozoa.  These  organisms  were  discovered 
by  Laveran  in  Algeria,  and  described  in 
November  1880,  and  his  observations  have 
been  substantially  confirmed  by  numerous 
observers  in  various  parts  of  the  world — by 
Marchiafava,  Celli,  and  Golgi  in  Italy ;  by 
Osier,  Cpuncilman,  and  James  in  America; 
by  Vandyke  Carter  in  India ;  and  by  many 
others.  Some  of  these,  notably  Marchiafava 
and  Celli,  made  the  discovery  independently, 
although  at  a  later  date  than  Laveran. 

The  organisms  occur  in  several  forms,  in 
the  numerous  descriptions  of  which  there  is 
considerable  uniformity,  though  the  appear- 
ances have  been  variously  interpreted.  La- 
veran arranges  them  into  four  classes,  as 
follows  : — 

(1)  Spherical  bodies,  which  measure  from 
1  to  9  /it  in  diameter,  and  occur  within  the 
red  corpuscles,  and  also  free  in  the  serum. 
They  are  small  masses  of  hyaline  protoplasm, 
and  possess   active   amoeboid  movements, 
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which  can  be  studied  by  means  of  a  warm 
stage.  With  the  exception  of  the  smallest, 
they  contain  dark  pigment-granules,  which 
are  evidently  formed  fi-om  the  haemo- 
globin, which  is  destroyed  as  they  grow 
within  the  red  corpuscles,  the  largest  of  the 
bodies,  as  a  rule,  containing  most  pigment. 
As  many  as  four  may  be  found  within  a  red 
corpuscle,  though  they  generally  occur  singly. 
The  spherical  bodies  are  those  most  com- 
monly seen. 

(2)  Flagella  and  flagellated  organisms. — 
The  flagella  appear  to  form  by  an  outgrowth 
from  certain  of  the  larger  spherical  bodies, 
which  have  become  free,  and  there  may 
be  one  to  fomr  flagella  attached  to  one 
organism.  They  have  a  very  rapid  lashing 
movement,  which  is  best  seen  when  be- 
coming slow  owing  to  cold  or  coagulation. 
The  length  of  the  flagella  measures  three  to 
fo\ir  times  the  diameter  of  a  red  corpuscle, 
and  they  are  of  extreme  tenuity.  They  may 
become  detached,  and  then  possess  an  in- 
dependent movement  of  their  own  in  the 
serum.  The  flagellated  organisms  are  fre- 
quently observed,  but  less  often  than  the 
spherical  bodies. 

(3)  Crescentic  bodies. — These  are  found 
free  in  the  serum,  are  non-amoeboid,  and 
measure  8-9  fx  in  length.  They  are  generally 
crescenticin  shape,  sometimes  sausage-  shaped, 
and  a  fine  curved  line  is  occasionally  seen 
joining  the  extremities,  which  has  been  re- 
garded by  some  as  indicating  the  remains  of 
a  red  corpuscle,  whose  haemoglobin  has  been 
absorbed  by  the  parasite.  They  are  colourless 
and  transparent,  and  generally  show  a  small 
collection  of  dark  pigment  about  their  middle. 
Some  of  them  afterwards  become  roimd  or 
oval.  They  are  most  commonly  found  in 
malarial  cachexia  (Laveran),  or  in  the  irre- 
gular types  of  fever  (Golgi  and  others). 

(4)  Rosette-shaped  or  segmented  bodies. — 
These  are  somewhat  spherical  bodies,  gene- 
rally a  little  larger  than  a  red  corpuscle, 
presentinga  central  mass  of  pigment-granules, 
sometimes  surrounded  by  a  hyaline  enve- 
lope. From  the  centre  radiating  lines  pass 
to  the  periphery,  indicating  a  regular  seg- 
mentation of  the  protoplasm,  and  they  appear 
to  split  into  smaller  ovoid  or  elongated 
bodies.  This  form  is  rarer  than  the  others, 
and  is  seen  especially  in  the  quartan  type. 
They  are  generally  regarded  as  formed  by  a 
segmentation  of  the  intra-cellular  spherical 
bodies. 

Methods  of  examination.  —  All  these 
varieties  are  best  studied  in  the  fresh  blood 
on  a  warm  stage.  Dried  films  of  the  blood, 
after  being  fixed  by  heating,  may  be  stained 
for  thirty  seconds  in  a  saturated  watery  solu- 
tion of  methyl  blue,  and  then  washed  in 
water.  They  may  be  mounted  dry,  or  in 
Canada  balsam.  These  preparations  show 
aU  the  forms  except  the  flagella. 

Regarding  the  relations  of  these  different 


forms  to  one  another,  there  has  been,  and 
still  is,  much  dispute.  That  the  spherical 
bodies  gradually  enlarge  within  the  red 
corpuscles,  destroying  the  haemoglobin,  and 
may  afterwards  undergo  segmentation,  pro- 
ducing in  some  cases  the  rosette-shaped 
bodies,  all  observers  are  practically  agreed. 
According  to  Golgi,  Celli,  and  other  ItaHan 
observers,  the  crescents  and  flagellated  organ- 
isms represent  sterile  vegetation  forms,  which 
have  become  free  before  segmentation  has 
occurred,  and  are  incapable  of  further  de- 
velopment; whereas  Laveran  considers  the 
flagellated  body,  at  least,  to  represent  the 
stage  of  full  development,  which  is  extra- 
cellular. Laveran  also  considers  that  aU  the 
different  forms  are  merely  stages  of  the  same 
organism,  and  that,  although  some  of  these 
are  more  commonly  present  in  certain  varie- 
ties of  fever,  yet  they  are  not  strictly  related 
to  the  clinical  types,  e.g.  though  the  rosettes 
are  most  commonly  found  in  the  quartan 
type,  they  are  not  peculiar  to  it.  Most  of 
the  Italian  observers,  on  the  other  hand,  hold 
that  there  are  distinct  kinds  of  parasite,  cor- 
responding to  the  tjrpes  of  malarial  fever, 
some  considering  that  there  are  three  varie- 
ties of  parasite,  others  that  there  are  only 
two.  They  consider  that  the  different  varie- 
ties of  parasite  have  different  periods,  during 
which  they  pass  through  the  whole  cycle  of 
their  development,  and  that  these  periods 
determine  the  type  of  the  fever.  This  view 
of  distinct  varieties  of  parasites,  however,  as 
Laveran  points  out,  is  not  fuUy  supported  by 
the  appearances  found  in  the  blood,  and  is 
difficult  to  harmonise  with  clinical  facts. 

The  evidence  that  these  organisms  are 
causally  related  to  the  disease  may  be  briefly 
summed  up  thus.  Their  presence  in  the 
blood  in  malarial  fever  has  been  observed  in 
widely  distant  parts  of  the  world,  and  practi- 
cally all  are  agreed  regarding  the  microscopic 
appearances ;  and  they  have  been  found  in 
the  human  subject  in  no  other  conditions. 
They  are  present  in  the  blood  during  the 
paroxysms  of  fever,  and  almost  completely 
disappear  when  the  fever  subsides.  They 
also  disappear  from  the  blood  under  the  in- 
fluence of  quinine,  an  exception  being  formed 
by  the  crescents,  which  may  persist  for  some 
time.  They  account  for  the  destruction  of 
red  corpuscles  with  consequent  anaemia,  and 
also  for  the  pigmentation  consequent  on  what 
was  formerly  called  melanaemia,  the  pigment- 
granules  being  taken  up  chiefly  by  leucocytes, 
and  deposited  in  various  parts  of  the  body. 
And,  lastly,  although  ciiltivations  of  the 
organisms  outside  the  body  have  not  been 
obtained,  inoculation  with  blood  containing 
them  has  reproduced  the  disease  in  man, 
with  their  multipUcation  in  the  blood  (Gelli 
and  others),  and  it  is  also  stated  that  a 
similar  result  has  been  obtained  in  apes.  It 
is  still  quite  unknown  where  and  in  what 
form  they  exist  outside  the  human  body,  how 
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they  gain  entrance  into  the  hody,  and  by 
what  means  they  produce  the  fever. 

It  is  also  interesting  to  note  that  a  some- 
what simHar,  though  quite  distinct,  variety 
of  ortTanism  has  been  foimd  m  the  blood  of 
birdsrin  which  they  cause  a  certain  disease. 
Here',  again,  they  are  situated  withm  the  red 
corpu'scfes,  the  hsemoglobin  of  which  they 
destroy.  Papers  on  this  subject  have  been 
published  by  Danilewsky  and  others,  and 
the  work  which  is  being  done  is  certain  to 
throw  Kght  on  many  points  which  are  yet 
obscure  in  connexion  with  malaria. 

W.  S.  Greenfield. 

Egbert  Muir. 

MICROSCOPE  in  MEDICINE.— 

It  must  at  the  outset  be  recognised  that 
the  microscope  is  but  an  aid  to  one  of  our 
senses.  It  merely  extends  our  means  of 
observation,  of  seeing  what  is.  The  range 
of  our  vision  being  limited,  this  optical 
arrangement  permits  a  vsdder  field,  a  greater 
depth  of  perception.  Of  itself  the  microscope 
allows  the  hitherto  hidden,  only  because  too 
minute,  to  be  seen,  whilst  it  discloses  nothing 
that  does  not  already  exist;  it  renders,  in 
short,  the  eye  for  the  time  being  and  in  one 
direction  more  perfect. 

The  formation  of  a  diagnosis,  which  may 
be  regarded  as  the  first  aim  of  practical 
medicine,  is  the  result  of  a  judgment  founded 
upon  observation  of  the  case,  guided  by  ex- 
perience and  VTith  due  regard  to  external 
circumstances.  Any  agent  that  extends  the 
means  of  observation,  or  renders  such  more 
accurate,  is  obviously  a  great  gain ;  and  on 
this  ground  the  microscope  ranks  with  the 
stethoscope,  the  thermometer,  the  ophthal- 
moscope, and  the  probe,  which  permit  a 
wider  apphcation  of  the  senses  of  hearing, 
sight,  and  touch.  But  whilst  perhaps  it  may 
be  conceded  that  the  microscope  for  daily 
practice  is  not  of  such  necessity  as  either  of 
those  instruments,  it  has  a  further  and  greater 
claim  on  the  consideration  of  the  medical 
man,  for  what  it  has  done  and  is  doing  in 
laying  the  foundation  of  the  science  on  which 
his  practice  depends. 

That  which  characterises  the  theories  of 
pathology  at  the  present  day,  and  which 
markedly  distinguishes  them  from  any  and 
all  hitherto  taught,  is  the  recognition  of  the 
association  and  dependence  of  function  upon 
structure,  with  the  subsequent  corollary  that 
disease  is  but  altered  function  due  to  altered 
stnicture.  Whilst  the  knowledge  of  the 
structure  of  the  body — anatomy — was,  pre- 
vious to  the  present  century,  of  the  coarsest 
character,  the  theories  of  disease  were  limited 
only  by  fancy  and  empiricism.  But  as  the 
great  truth  which  estabHshed  the  connexion 
of  physiology,  and  hence  of  pathology,  with 
anatomy  came  more  and  more  to  be  recog- 
nised, the  principles  of  morbid  action,  the 
explanation  of  symptoms,  and  the  suggestion 
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of  rational  treatment  followed  on_  truly 
scientific  grounds.  It  was  in  establishing, 
and  is  now  in  maintaining  and  following  this 
truth,  that  the  microscope  ranks  highest 
among  our  instruments  of  research. 

The  Instrument. — In  face  of  the  many 
and  excellent  instruments  that  are  offered, 
it  would  be  invidious  to  recommend  any 
particular  one;  but  the  following  remarks 
are  intended  to  be  a  guide  as  to  the  kind  of 
microscope  that  is  sufficient  for  the  ordinary 
requirements  of  the  practitioner,  it  being 
assumed  that  the  optical  principles  of  a 
compound  microscope  are  understood,  and 
that  its  various  parts  are  known  by  name, 
and  that  the  workmanship  of  the  instrument 
shall  be  of  the  best.  The  ordinary  work  of 
a  microscope  may  be  said  to  consist  of  ex- 
amining various  secretions,  histological  speci- 
mens, &c.,  for  which  powers  not  greater  than 
one-quarter  to  one-sixth  inch  are  required. 
But  for  certain  kinds  of  work  (as_  the 
examination  of  micro-organisms)  much  higher 
powers  are  necessary,  and  the  employment 
of  these  demands  corresponding  changes  in 
the  stand  and  its  accessories. 

Of  a  microscope-stand,  one  of  its  principal 
merits  should  be  steadiness,  a  quality  derived 
from  its  shape  and  not  from  factitious  weight- 
ing. The  tube  should  be  movable  quickly  up 
and  down  by  a  '  coarse '  adjustment  and 
slowly  by  a  '  fine '  adjustment.  The  import- 
ance of  the  latter  can  hardly  be  overrated, 
for  in  one  sense  a  microscope-stand  may  be 
expressed  as  a  fine  adjustment.  The  tube 
should  be  capable  of  being  incUned  and  of  re- 
maining steady  in  any  position  between  the 
perpendicular  and  horizontal,  the  latter  posi- 
tion being  required  for  drawing  with  the 
camera  lucida  and  for  photographic  purposes. 
The  tube  should  be  fitted  with  a  nose-piece, 
an  apparatus  for  carrying  two  to  four  objec- 
tives which  are  made  to  focus  at  the  same 
level  by  means  of  '  adapters.' 

Every  microscope  should  possess  a  '  sub- 
stage  condensor,'  fitted  so  that  it  may  be 
focussed  by  a  rackwork  and  accurately  cen- 
tred. The  best  form  is  the  'Abbe'  achro- 
matic condensor,  and  the  amount  of  light 
may  be  conveniently  regulated  by  an  '  iris ' 
diaphragm  ;  but  this  may  also  be  effected  by 
means  of  a  '  turnout '  arm,  in  which  are 
placed  '  stops '  of  various  size  and  shape. 
The  '  mirror '  for  reflecting  the  light  is  fiat 
on  one  side  and  concave  on  the  other.  The 
'  plane  '  surface  should  be  used  in  conjunc- 
tion with  the  condensor. 

The  most  important  part  of  a  microscope 
is  the  optical,  viz.  the  objectives'and  the  eye- 
pieces. These  are  constructed  of  different 
kinds  of  glass.  Ordinary  lenses  made  by  com- 
binations of  crown  and  flint  glass  are  known 
as  '  achromatic  '  lenses  fi"om  their  quality  of 
rendering  the  '  dispersion  '  comparatively  in- 
appreciable. There  always  remains,  how- 
ever, more  or  less  of  this  dispersiveness,  a 
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condition  known  as  the '  secondary  spectrum.' 
Comparatively  recently  a  new  vitreous  com- 
pound has  been  devised,  and  from  this  are 
made  '  apochromatic '  lenses  by  which,  in 
combination  with  specially  constructed  eye- 
pieces, the  secondary  spectrimi  is  quite 
abolished  and  the  image  is,  when  properly 
focussed  and  illuminated,  reaUy  achromatic. 
These  objectives  are  specially  valuable  for 
photomicrography  and  for  the  examination 
of  micro-organisms. 

The  lens  is  also  '  dry '  or  '  immersion '  ac- 
cording as  the  preparation  is  viewed  through 
air  or  some  liquid  medium — water  or  oil — 
placed  between  the  cover-glass  and  the  face 
of  the  objective,  the  main  object  of  the 
immersion  being  to  increase  the  amount  of 
light ;  for  as  the  power  of  the  lens  increases 
so  does  its  face  decrease  in  size,  and  con- 
sequently the  amount  of  light  admitted  be- 
comes necessarily  limited.  Passing  through 
air,  light  is  more  scattered  or  deflected  than 
through  liquid,  hence  the  loss  is  naturally  les- 
sened by  the  immersion  lens.  Cedar  oil  is 
generally  used,  having,  when  inspissated,  a 
refractive  index  of  1-51.  But  the  latest  de- 
velopment has  been  to  make  the  immersion 
system  '  homogeneous ; '  in  other  words,  to 
have  all  the  media  between  the  objective 
and  the  preparation  of  similar  refractive  and 
dispersive  power.  High-power  lenses  are, 
or  should  be,  provided  with  a  screw  collar,  in 
order  to  correct  for  different  thicknesses  of 
cover-glass. 

The  remainder  of  the  necessary  optical 
apparatus  consists  of  eye-pieces  or  oculars. 
These  are  '  positive  '  or  '  negative  '  according 
as  they  focus  within  or  without  the  ocular 
when  used  as  a  simple  microscope.  They 
are  made  of  various  strength,  and  this  is 
inversely  as  their  length — i.e.  the  longer  they  I 
are  the  weaker  they  are.    The  weaker  eye-  i 
pieces   have   less  magnifying  power;  but  . 
much  more  light  and  better  definition  are  ■ 
obtained  with  them  than  with  the   short  i 
oculars  with  their  greater  magnification.  I 
For  apochromatics  the   eye-pieces   are   of  ! 
special  construction,  and  in  order  to  '  com- 
pensate '  for  the  lens  they  are  '  over  corrected.'  I 
They  are  of  two  classes,  the  '  working '  eye-  j 
piece  and  the  'projection'   eye-piece,  the  j 
latter  being   chiefly  employed  for  photo- 
graphic purposes. 

For  artificial  illumination — which  is  often 
preferable  to  daylight — a  common  mineral 
oil  lamp,  with  a  flat  half-inch  wick,  is  all  that 
is  necessary  even  for  the  best  work ;  but  a 
lamp  which  is  provided  with  a  black  metal 
chimney,  can  be  placed  in  any  position,  and 
can  be  fed  without  being  moved,  is  of  great 
advantage  to  the  worker.  The  edge  of  the 
flame  gives  better  iUumination  than  the  side 
when  the  light  passes  through  a  condenser. 

We  have  now  touched  upon  the  microscope 
and  its  indispensable  accessories  as  it  affects 
the  requirements  of  the  medical  student  and 


practitioner  in  prosecuting  ordinary  histo- 
logical work,  the  examination  of  urine,  of 
various  secretions,  &c.,  for  which  purposes  an 
inch  and  one-sixth  inch  are  the  only  objectives 
absolutely  necessary.  But  now,  from  the 
almost  hourly  need  of  examining  tissues  and 
secretions  for  micro-organisms,  it  is  obvious 
that  the  instrument  must  be  more  expensive, 
because  additional  apparatus  is  required, 
which  in  turn  necessitates  greater  costliness 
in  the  stand  and  its  accessories.  Ten  years 
ago  ten  pounds  was  enough  to  spend  on  a 
microscope,  which  fulfilled  all  professional 
needs.  To-day  twice  that  sum  is  barely 
sufficient. 

In  selectingan  instrument  suitable  for  work- 
ing purposes,  we  should  advise  a  medium- 
sized  stand,  having  a  roomy  stage,  fitted  with 
double  or  triple  nose-piece,  an  Abbe  con- 
denser, an  iris  diaphragm,  three  objectives — 
viz.  1-inch,  ^,  and  ^  oil-immersion,  and  two 
oculars. 

With  regard  to  the  apochromatics,  it  may 
be  admitted  that  their  price  renders  them 
microscopical  luxuries  ;  and  yet  the  dry  ^ 
apochromatic,  having  a  magnification  equal 
to  that  of  an  ordinary  oil-immersion, 
possesses  inestimable  advantages  for  the 
examination  of  fresh  fluids,  and  especially  for 
observations  on  the  blood. 

On  the  border-line  between  indispensable 
and  dispensable  comes  the  '  mechanical 
stage,'  an  arrangement  whereby  the  prepara- 
tion can  be  moved  up  and  down  and  to  and 
fro  by  rackwork.  But  a  small  amount  of 
practice  with  the  fingers,  and  the  fixation  of 
the  slide  with  a  couple  of  spring  chps,  will 
enable  most  persons  to  move  a  sUde  about 
with  equal  smoothness  and  precision  to  the 
mechanical  stage.  Indeed,  the  presence  of 
the  milled  heads,  which  project  to  one  side 
of  the  stage,  are  to  be  regarded  as  an 
encumbrance.  But  the  advantages  of  both 
conditions  may  be  .combined  by  having  a 
'  movable  stage.' 

Another  accessory  is  the  'finder,'  of 
which  there  are  several  varieties,  the  most 
convenient  being  that  where  the  vertical  and 
horizontal  stage-plates  are  graduated.  Bj' 
noting  the  numbers  on  the  scales,  the  situa- 
tion of  any  given  spot  on  a  preparation  can 
be  recorded,  and  the  slide  can  thus  be  placed 
in  the  same  position  at  any  future  time. 

Measuring. — This  is  effected  by  either  the 
stage  or  eye-piece  micrometer.  The  former 
is  merely  a  slide  on  which  are  a  series  of 
parallel  lines  ruled  according  to  the  Enghsh 
or  to  the  decimal  scale ;  say  that  the  lines 
xh'u     tAtt  oi&n  inch  apart. 

One  form  of  eye-piece  micrometer  is  a 
simple  and  inexpensive  apparatus,  in  which 
case  it  consists  of  a  glass  plate  to  be  slipped 
into  the  ej-e-piece,  and  on  it  are  marked  a  series 
of  parallel  lines.  Now  since  the  value  of  the 
marks  in  the  stage  micrometer  are  fixed  and 
known  quantities,  it  follows  that  for  any 
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oiven  tube-length  the  value  of  the  distance 
between  the  marks  in  the  ocular  micrometer 
is  obtained.  Except  for  low  and  medium 
powers  this  is  not  a  very  accurate  method, 
and  for  minute  objects  the  'screw  micro- 
meter eye-piece '  is  reqimed. 

Draiving.—lt  is  frequently  necessary  that 
an  accurate  drawing  should  be  made  of  the 
object  seen;  and  this  may  be  done  by  means 
of  the  camera  lucida,  an  apparatus  which  is 
fitted  on  to  the  eye-piece.  According  to  its 
construction,  the  camera  is  used  with  the 
microscope  in  the  horizontal  and  in  the 
vertical  position,  and  also  at  an  angle  of  45°. 
The  simplest  and  cheapest  is  the  neutral-tint 
reflector.  In  usmg  this  it  is  necessary  to 
keep  the  paper  and  instrument  in  exactly  the 
same  position,  and  to  '  balance '  the  hghts. 
This  means  that  the  light  of  the  room  and 
the  illumination  of  the  specimen  mtist  be 
so  arranged  or  balanced  that  both  the  outline 
of  the  image  and  the  pencil-point  are  well 
seen.  The  distance  between  the  sUde  and 
the  eye-piece  and  that  between  the  eye-piece 
and  the  paper  (the  microscope  being  hori- 
zontal) must  be  the  same,  for  if  the  latter  be 
greater  than  the  former  then  the  paper- 
image  will  be  greater  than  the  object-image, 
and  vice  versa. 

It  is  an  easy  inference  from  the  use  of  the 
stage  micrometer  and  of  the  camera  that  a 
combination  of  the  two  may  be  used  for 
ascertaining  the  magnifying  power  of  a  lens ; 
thus,  if  the  hnes  on  the  stage  micrometer 
j^xr  mch  apart  are,  when  thrown  on  the  paper, 
measured  to  be  equal  to  1  inch,  then  its 
power  is  represented  as  '  x  100,'  and  so  on. 

Apparatus  and  Eeagents. — Bearing  in 
mind  that  it  is  for  the  cLLnical  use  of  the  in- 
strument, rather  than  as  a  means  of  histolo- 
gical research,  that  the  microscope  is  here 
considered,  the  actual  reagents  and  apparatus 
required  are  very  few.  The  following  are 
requisites  :  A  pair  of  small  curved  scissors, 
a  pair  of  fine  pointed  forceps,  a  pair  of  cover- 
glass  '  forceps,  for  which  epilation  forceps 
are  admirably  adapted,  a  few  sharp  needles, 
mounted  in  handles,  those  with  cutting  edge 
being  preferable,  slides  and  cover-glasses, 
which  latter  cannot  be  too  thin,  several  camel's 
hair  brushes,  one  or  two  glass  rods,  lifter, 
bibulous  paper,  and  pipettes.  The  sHdes  and 
cover-glasses,  used  as  weU  as  new,  are  best 
cleaned  by  immersing  them  for  several  hours 
in  strong  nitric  or  sulphuric  acid,  and  then 
washing  them  in  running  water  to  completely 
remove  the  acid.  They  should  be  kept  in 
covered  jars  containing  strong  methylated 
spirit. 

Except  for  the  examination  of  tumours  and 
new-growths,  which  may  require  hardening 
and  staining,  the  medical  man  chiefly  wants 
a  microscope  to  ascertain  the  nature  of 
various  secretions  and  discharges,  which  are 
mostly  of  a  fluid  nature,  and  do  not  require 
the  addition  of  any  medium ;  but  should  any 


such  be  needed,  it  is  desirable  that  it  should 
be  inert,  and  as  nearly  as  possible  of  the 
density  of  the  blood-serum  with  which  the 
tissues  are  normally  moistened.  For  this 
purpose  a  |  per  cent,  solution  of  chloride  of 
sodium,  or  a  3  per  cent,  solution  of  glycerine 
in  distilled  water,  to  which  a  few  crystals 
of  carbolic  acid  have  been  added  to  prevent 
the  growth  of  fungi,  is  most  convenient. 

For  fixing  and  hardening  portions  of 
tissue  the  safest  method  is  to  immerse  pieces 
in  Mtiller's  fluid  (bichromate  of  potassium  2^, 
sulphate  of  sodium  1,  water  100)  or  in  2  per 
cent,  bichromate  of  ammonium  solution. 
The  fluid  must  be  constantly  changed  until 
it  remains  clear.  According  to  the  size  of 
the  pieces,  the  preparation  will  be  sufficiently 
fixed  in  a  few  days  to  a  few  weeks.  When 
required  for  examination  the  pieces  should  be 
further  hardened  by  immersing  them  for  one 
to  several  days  in  strong  methylated  spirit. 
The  spirit  is  then  extracted  in  water  and  the 
pieces  soaked  in  mucilage  of  acacia  (B.P.) 
for  twenty-foiir  hours,  after  which  they  are 
sectioned  by  means  of  an  ether  fi-eezing  micro- 
tome, the  best  form  of  which  is  the  '  Wil- 
liams.' In  using  this  instrument  it  is  only 
necessary  to  be  careful  that  the  knife-edge 
is  perfectly  parallel  to  the  plate.  The  gum 
having  been  dissolved  out  in  lukewarm  and 
afterwards  distilled  water,  the  sections  are 
stained.  This  is  best  done  with  one  of  the 
numerous  logwood  solutions,  and  afterwards 
with  some  red  or  red  and  yellow  dye  such 
as  picrocarmine  or  acid-rubin,  or  the  latter 
in  combination  with  acid-orange.  The  sec- 
tions are  then  mounted  either  in  an  aqueous 
or  a  resinous  medium.  If  the  former,  then 
after  having  been  '  cleared  up '  in  gly- 
cerine solution,  they  are  best  permanently 
preserved  in  Farrant's  medium.  If  the  latter, 
then,  after  having  been  dehydrated  in  alcohol, 
they  are  cleared  up  in  oil  of  cloves  and 
mounted  m  balsam  or  dammar  dissolved  in 
xylol,  benzol,  turpentine,  &c. 

The  foregoing  is  a  very  brief  sketch  of  a 
practicable  procedure,  attainable  by  any  one 
in  a  comparatively  short  time  and  at  a  very 
moderate  cost. 

Space  does  not  permit  more  than  merely 
to  mention  the  more  elaborate  processes  of 
the  paraffin  and  celloidin  methods.  These 
not  only  require  more  time,  but  are  more 
costly  than  the  method  just  outlined.  Nor 
can  we  aUude  to  the  numberless  methods  of 
staining  requisite  for  demonstrating  particu- 
lar elements,  but  we  append  a  few  formulae 
which  are  in  general  use  for  staining  sections 
and  cover-glass  preparations. 

1.  Ehrlich  hajmatoxylin  solution. — Dis- 
solve hajmatoxylin  crystals  1*5-2  grammes  in 
100  c.c.  absolute  alcohol ;  add  distilled  water 
and  glycerine  aa  100  c.c,  glacial  acetic  5  c.c, 
and  as  much  potash  alum  as  the  mixture  will 
take  up.  Do  not  filter  and  expose  to  the  light 
imtil  the  solution  is  of  a  port-wine  hue.  When 
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'  ripe,'  add  a  few  drops  of  this  solution  to  a 
watchglaasful  of  distilled  water.  The  sec- 
tions stained  red  are  transferred  to  tap  water, 
wherein  they  become  a  beautiful  blue. 

2.  Picrocarmine,  to  be  used  as  a  contrast 
stain,  is  better  purchased  than  made  ;  one  of 
the  most  efficient  formulte  is  that  invented 
by  Eanvier. 

3.  Acid  rubin.— The  solid  pigment  is  dis- 
solved in  distilled  water.  A  few  drops  of  the 
strong  solution  to  a  watchglassfd  of  distiUed 
water. 

4.  Alkalinemethylene-blue  solution. — Satu- 
rated alcohoUc  solution  of  methylene  blue,  1 
vol.,  KHO  (1-10,000  H='0)  3  vols. 

5.  Acid  methylene-blue  solution.  —  Satu- 
rated alcoholic  solution  of  methylene  blue,  1 
vol.,  acetic  acid  (0-3  per  cent.),  3  vols. 

Both  these  methylene-blue  solutions  are 
very  useful  for  micro-organisms,  either  in 
sections  or  in  cover-glasses.  If  the  alkaline 
be  not  successful,  the  acid  often  is. 

6.  Gram's  method. — Saturated  alcoholic 
solution  of  gentian  violet,  10  c.c,  anilin  oil 
water,  100  c.c.  After  staining,  the  preparations 
are  treated  with  the  following  until  they  turn 
black  :  Iodine  1,  iodide  of  potassium  2,  water 
300 ;  then  with  alcohol ;  the  after-treatment 
being  the  same  as  for  other  section  or  cover- 
glass  preparations. 

7.  Stain  for  tubercle  bacillus  and  leprosy 
bacillus,  &e : — 

(a)  Saturated  alcoholic  solution  of  fach- 
sin  10  c.c. ;  carbolic  acid  in  5  per  cent, 
solution  100  c.c. 

(h)  Sulphuric  acid  20  c.c. ;  alcohol  30  c.c. ; 
water  100  c.c. ;  methylene  blue  to  satura- 
tion ;  filter. 

Cover-glass  preparations  are  made  by 
allowing  a  thin  stratum  of  fluid  to  dry  on  a 
cover-glass,  or  if  viscid — e.g.  sputum — by 
squeezing  a  small  quantity  flat  between  two 
glasses,  and  by  drawing,  not  pulling,  them 
apart.  The  layer  should  be  thin  and  even,  a 
mere  film.  The  '  cover '  is  next  dried  in  air 
and  '  fixed '  by  waving  it  two  or  three  times 
through  the  flame  of  a  spirit-lamp.  The  covers 
may  then  be  stained  by  floating  them  on  any 
appropriate  solution,  or  by  the  method  for 
staining  tubercle  bacilh  as  described  below. 
See  Section  D,  Sputum. 

Clinical  Uses. — The  microscope  may  be 
applied  to  the  investigation  of  the  various 
discharges  and  secretions  from  the  body, 
with  the  result  of  obtaining  information, 
which,  though  often  of  but  imperfect  value, 
may  on  other  occasions  be  of  the  most  posi- 
tive and  precise  character,  determining  a 
diagnosis  which  without  it  would  be  uncer- 
tain. 

(A)  Urine. — It  may  be  taken  as  a  fimda- 
mental  principle  that  perfectly  healthy,  fresh 
urine  should  have  no  visible  deposits.  A 
small  quantity  of  flocculent  mucus,  entan- 
gling a  few  epithelial  cells,  is,  however,  of 
such  frequent  occurrence  and  of  such  trifling 


importance  as  practically  to  come  within  the 
limits  of  health.  More  than  that  is  abnormal, 
and  demands  investigation.  It  may  be  that 
they  are  only  the  result  of  changes  in  the 
urine  after  it  is  passed,  or,  on  the  contrary, 
they  may  have  been  voided  as  such.  Occa- 
sionally absolutely  clear-looking  urine  may 
contain  tube-casts,  which  the  microscope 
only  can  detect. 

It  is  important,  therefore,  to  know  the  age 
of  any  sample  of  urine  that  is  examined,  and, 
when  possible,  a  portion  of  the  whole  twenty- 
four  hours'  quantity  should  be  taken.  Where 
this  cannot  be  done,  what  is  passed  in  the 
naorning  on  rising  should  be  chosen,  since  it 
is  in  such  a  specimen  that  certain  objects 
are  most  likely  to  be  present.  Frequently 
an  examination  for  several  successive  days 
naay  be  necessary,  for  there  are  some  con- 
ditions of  kidney-disease  in  which  but  very 
few  casts  are  passed,  and  would  most  probably 
escape  one  examination  of  a  haphazard 
specinaen.  The  urine  should  be  collected 
in  conical  glasses,  holding  about  four  ounces, 
which  must  be  scrupulously  clean,  and,  if  in 
frequent  use,  are  best  kept  in  a  closed  vessel 
of  water,  since  thereby  dust  is  prevented 
from  accumulating  at  the  bottom  ;  and  it  is 
well  to  poOT  a  little  strong  nitric  acid  into 
such  glasses  occasionally,  to  effectually  re- 
move aU  dust  and  deposits,  subsequently,  of 
course,  thoroughly  washing  them  in  cold 
water.  The  m-ine  should  be  allowed  to  stand 
six  or  eight  hoiu-s  at  least  in  a  cool  place, 
and  be  covered  by  a  plate  of  glass  or  a  paper 
cap,  to  prevent  the  entrance  of  dust.  With 
a  clean  glass  pipette  a  few  drops  of  the  lowest 
portion  of  the  fluid  may  be  removed.  A 
collecting-glass  has  been  invented  whereby 
the  lower  strata  of  urine  may  be  drawn  off 
from  the  bottom  by  a  tap ;  but  a  pipette 
answers  all  ordinary  purposes.  It  is  con- 
venient to  have  the  glass  slide  to  which  the 
drops  are  transferred  provided  with  a  cell, 
made  by  a  very  thin  circle  of  gold  size, 
since  not  infrequently  large  casts  are  crushed 
by  the  pressure  of  the  cover-glass.  The  cell 
also  answers  the  purpose  of  confining  the 
fluid,  any  excess  of  which  can  be  removed 
with  blotting-paper.  Such  an  arrangement 
is  not  suitable  when  it  is  required  to  add  any 
reagents  to  the  specimen. 

The  following  objects  may  occru",  the  clini- 
cal significance  of  which  is  treated  of  else- 
where : — 

1.  Adventitious  matter,  dust,  dc, — Even 
with  the  greatest  care  in  collecting  and  pre- 
paration, foreign  bodies  are  extremely  apt  to 
be  met  with,  the  commonest  of  which  are 
hairs,  wool,  cotton  and  flax  fibres,  minute 
particles  of  feathers  or  wood,  starch-granules, 
sand,  and  oil-globiiles.  Besides  these,  a 
number  of  extraneous  substances  may  occur, 
such  as  sputiun  and  fieces,  the  source  of 
which  is  obvious,  whilst  occasionally  sub- 
stances are  pm-posely  added  by  malingerert; 
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or  by  others  for  the  purpose  of  deceit.  It  is 
absolutely  essential  that  an  acquaintance 
with  the  microscopic  appearance  of  such 
objects  should  be  possessed  by  the  medical 
man. 

2.  Mucus. — This  material  presents  itseli 
as  finely  granular  streaks  and  smears  of  every 
variety  of  size  and  shape,  often  mistaken  for 
casts,  and  occasionally  simulated  by  scratches 
on  the  sUde  or  cover-glass. 

3.  Epithelial  cells. — These  may  be  derived 
from  all  parts  of  the  urinary  tract ;  and  they 
include  glandular  spheroidal  or  polyhedral 
cells,  from  the  kidney,  especially  the  con- 
voluted tubules ;  columnar  cells  from  the 
lureter  and  the  greater  portion  of  the  urethra ; 
and  flattened  tesselated  scales  from  the  pelvis 
of  the  kidneys,  and  the  orifice  of  the  urethra. 
Very  large  polygonal  cells  of  the  same  variety 
come  from  the  vagina.  The  vesical  epithe- 
Uum  is  very  variable  in  appearance,  but  is 
generally  either  flattened  or  pyriform,  of 
large  size,  and  not  always  to  be  distinguished 
from  the  scales  from  other  parts. 

4.  Spermatozoa. — Spermatozoa  occasion- 
ally occur  in  the  urine,  without  being  of 
serious  importance.  Their  characteristic 
appearance  is  not  easily  recognised  under  a 
magnifying  power  of  less  than  300  diameters. 

5.  5Zoo^.— Blood-corpuscles  in  the  urine 
differ  considerably  from  their  normal  bicon- 
cave disc  shape,  and  may  shrink  into  frregu- 
larly  shaped  particles,  but  usually  they  swell 
up  and  become  globular  in  appearance,  these 
changes  being  due  to  alterations  in  the 
density  of  the  fluid.  Under  such  circum- 
stances the  corpuscles  are  not  very  easy  of 
detection,  appearing  as  very  faint  yellowish 
rings,  and  if  but  very  few  in  mmaber  may 
not  always  be  recognised  with  certainty, 
especially  as  there  are  many  other  objects, 
such  as  spores  of  fungi,  which  closely  re- 
semble them.  If  the  blood  be  present  in 
moderate  quantity,  it  gives  a  characteristic 
colour  to  the  urine,  which  suggests  the  pre- 
sence of  corpuscles.  The  discs  more  rapidly 
disappear  in  alkaline  than  acid  urine,  re- 
maining in  the  latter  for  a  considerable  time. 

6.  Leucocytes. — Bodies  identical  with  white 
blood-corpuscles  are  sometimes  seen  en- 
tangled in  the  shreds  of  mucus  (mucous  cor- 
puscles), or  may  be  derived  from  the  inflamed 
epithelial  surface;  and,  if  present  in  large 
amount,  constitute  pus-corpuscles,  originating 
from  pyelitis,  cystitis,  urethritis,  leucorrhcea, 
rupture  of  an  abscess  into  the  urinary  tract, 
and  other  conditions. 

7.  Portions  of  new-ffroivths.—GBUa,  fibres, 
and  other  elements,  from  cancerous  and 
other  neoplasms  of  the  urinary  organs  or 
adjacent  structures,  such  as  the  uterus  and 
the  rectum,  may  be  detected  in  the  urine; 
but  it  is  very  seldom  that  the  diagnosis  of 
the  existence  of  these  new-growths  rests 
upon  their  recognition  under  such  cfrcum- 
Btances. 

11. 


8.  Benal  tube-casts. — The  appearances, 
nature,  and  origin  of  these  bodies  have  been 
fully  treated  of  in  the  article  Casts. 

9.  Living  orgwriisms.  —  Perfectly  fresh, 
healthy  urine  should  be  quite  free  from  living 
organisms,  but  very  shortly  after  being  passed 
various  forms  are  liable  to  be  met  with,  to 
some  of  which  the  alkaline  decomposition  of 
the  fluid  is  due.  Among  the  species  which 
gain  entrance  to  the  urine  after  it  is  voided, 
and  are  to  be  found  in  almost  all  specimens 
after  a  few  hours  unless  special  precautions  be 
taken  to  exclude  them,  are  various  cocci,  of 
which  Micrococcus  urese  (the  determining 
cause  of  the  ammoniacal  fermentation  of  the 
urea)  and  Sarcina  urese  are  the  most  abundant, 
together  with  numerous  bacteria  and  bacilli, 
all  belonging  to  the  Schizomycetes  or  fission 
fungi.  In  saccharine  urine  yeast  fungi 
(Saccharomyces  or  Torula  cerevisise)  are  very 
quickly  and  abrmdantly  developed;  and  in 
stale  diabetic  urine  after  the  alcohoHc  fer- 
mentation has  ceased  members  of  the  group 
of  Hyphomycetes  or  Moulds  are  to  be  found — 
e.g.  Poenicilhum  glaucum  and  species  of  Mucor. 
Certain  animal  forms,  infusoria  and  amcebse 
similar  to  those  occurring  in  the  faeces,  have 
been  exceptionally  foimd  in  urine  which  has 
become  alkaline  after  being  some  time 
passed. 

Micro-organisms  and  other  parasites  which 
are  seen  in  m-ine  as  it  comes  from  the  bladder 
are  usually  of  serious  import.  They  may 
have  been  introduced  ah  extra,  as  by  a  catheter 
causing  the  urine  to  decompose  in  the  blad- 
der, or  may  have  escaped  into  the  urinary 
passages  as  the  sequence  of  specific  affections 
of  the  organs,  and  of  these  the  tubercle 
bacillus  is  the  most  characteristic.  Other 
forms  have  been  reported  as  occurring  in  the' 
urine  in  nephritis,  ulcerative  endocarditis, 
and  typhoid  fever.  Certain  entozoa  are  oc- 
casionally foimd  in  the  urine,  the  most  im- 
portant of  which  are  the  Filaria  sanguinis 
hominis  and  the  eggs  of  BiLharzia  hsemo- 
tobia.  Hooklets  and  fragments  of  echino- 
cocci  from  rupture  of  hydatid  cysts  into  the 
uriaary  passages  may  sometimes  be  detected 
in  the  urine. 

10.  Fat. — In  the  condition  known  as  chy- 
luria,  large  quantities  of  fat  in  a  state  of  fine 
molecules  and  minute  globules,  with  a  few 
leucocytes,  red  blood-corpuscles,  and  fre- 
quently embryos  of  the  filaria,  are  seen  by 
the  aid  of  the  microscope.  In  extreme  fatty 
degeneration  of  the  kidney,  as  from  phos- 
phorus poisoning,  fat-granules  may  be  de- 
tected in  the  urine.  The  possible  presence 
of  oil-globules  iii  the  urine  after  the  passage 
of  a  catheter  should  be  remembered. 

11.  Salts. — The  sohd  constituents  of  the 
urine,  which  are  normally  held  in  solution, 
are  apt  to  be  deposited  as  the  result  of  defi- 
nite disease,  or  may  occur  in  association  with 
states  on  the  border-land  between  it  and 
health,  or  may  be  entfrely  due  to  fermentative. 
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changes  in  the  secretion  after  it  has  been 
voided. 

These  various  precipitates  may  be  grouped 
as  amorphous,  colloidal,  and  crystalline, 
either  separately  or  mixed,  and  for  the  most 
part  are  sufficiently  abundant  to  be  recog- 
nised by  the  naked  eye.requirmg,  however,  the 
microscope  for  their  complete  recognition. 

(i)  Amorphous. — As  a  concentrated  acid 
urine  cools  after  being  passed  there  will 
probably  be  thrown  down  a  grantdar  deposit, 
ranging  in  tint  from  a  faint  pink  or  cream 
colour  to  a  deep  red,  the  well-known  '  brick- 
dust  '  precipitate  of  urates — quadrurates  of 
Bence-Jones  and  Eoberts — of  sodium,  po- 
tassium, and  ammonium,  and  occasionally 
of  calcium  and  magnesium.  The  coloration 
of  these  substances  is  owing  to  their  associa- 
tion with  the  urinary  pigments.  Later, 
during  the  'alkaline  fermentation'  a  white 
deposit  falls  of  tribasic  calcic  phosphate, 
which  may  also  be  thrown  down  in  acid  urine. 
Under  the  microscope,  these  bodies  appear 
as  shapeless  granules  in  masses,  with  no 
distinctive  appearances  except  as  regards 
colour — not  always  absolute — and  the  solu- 
bility of  the  urates  on  applying  heat,  which 
does  not  dissolve  the  phosphates. 

(ii)  Colloidal.— J] nder  certain  as  yet  un- 
ascertained physical  conditions  —  but  of 
which  some  degree  of  viscidity  appears  to 
be  one — the  urinary  solids  tend  to  deposit  in 
spheroidal,  ovoid,  or  dumb-beU  form,  which, 
falling  short  of  the  definite  regularity  of 
crystals,  are  known  as  submorphous  or 
colloidal.  The  most  frequent  salt  thus  to 
occur  is  the  calcic  oxalate  as  well-marked 
dumb-bells  in  acid  urine ;  much  less  com- 
monly the  calcic  sulphate ;  also  in  acid  urine, 
and  the  calcic  carbonate,  both  as  dumb-bells 
and  spheres,  in  an  alkaline  fluid.  Mere 
microscopic  examinations  may  be  insufficient 
to  distinguish  these  substances  from  one 
another ;  and  their  behaviour  to  reagents, 
such  as  the  solubility  of  the  first  mentioned 
and  the  insolubility  of  the  second  in  strong 
hydrochloric  acid,  the  solubility  of  the  car- 
bonate and  the  insolubihty  of  the  oxalate  in 
acetic  acid,  must  be  ascertained.  Sodium 
and  ammonium  urates  may  occur  in  alka- 
line urine  as  spheres  or  ovoids,  rarely  as 
dumb-bells,  and  sometimes  as  spiny  sphe- 
roids, the  so-called  '  hedgehog  crystals.' 

(iii)  Crystalline.  —  Uric  acid,  which  in 
excess  forms  cayenne-pepper-like  grains,  or 
gravel,  is  remarkably  variable  in  the  crystal- 
line shapes  it  assumes  when  deposited  from 
acid  urine ;  typically  occxurring  as  hexagonal 
plates  and  four-sided  rhombs,  but  often 
ovoid,  lozenge,  barrel,  or  comb  shaped,  singly 
or  aggregated  into  irregular  or  rosette-Uke 
masses,  and  of  the  greatest  diversity  in  size. 
Owing  to  the  affinity  of  the  urinary  pigments 
for  uric  acid  and  its  salts,  such  crystals  are 
always  slightly  tinted — straw-colour  to  pale 
brown,  but  are  colourless  when  chemically 


pure.  Further  characteristics  of  these 
crystals  are  their  solubility  in  Uquor  potassee, 
and  the  purple  colour  which  they  give  on 
the  addition  of  ammonia  after  evaporating 
with  nitric  acid  (the  murexide  test). 

Calcic  oxalate,  found  also  in  acid  urine, 
especially  after  the  ingestion  of  rhubarb, 
tomatoes,  and  certain  other  articles  of  food, 
occurs  as  octahedra  composed  of  two  four- 
sided  pyramids  placed  base  to  base,  appear- 
ing when  seen  in  the  short  diameter  as  a 
square  marked  by  two  bright  cross  lines ;  they 
are  soluble  in  mmeral  acids,  but  imaffected  by 
heat,  acetic  acid,  or  liquor  potassse. 

Ammonio -magnesium  or  triple  phosphates 
are  deposited  in  alkaline  or  very  faintly  acid 
raine  as  triangular  prisms  with  bevelled 
ends,  of  varying  lengths ;  when  very  short 
simulating  the  oxalate  of  lime  octahedra, 
and  when  long  known  as  the  '  coffin  lid '  or 
'  knife  rest '  form.  Stellate  feathery  crystals 
of  the  same  substance  have  been  seen. 

Neutral  calcic  phosphate  occurs  as  pris- 
matic or  wedge-shaped  crystals  arranged  in 
very  characteristic  rosettes.  Ehombic  tab- 
lets of  basic  magnesium  phosphate  are  very 
occasionally  met  with. 

Calciu/m  sulphate,  of  very  rare  occurrence, 
appears  as  long  needles. 

Hippuric  acid,  also  of  very  exceptional 
occurrence  in  human  urine,  assumes  the 
form  of  four-sided  prisms. 

12.  Exceptional  substances.  —  Cystin 
forms  regular  hexagonal  tablets  of  various 
size,  which  are  usually  laid  one  on  the 
other ;  much  less  often  it  appears  as  square 
prisms. 

Leucvn  as  it  occurs  in  the  urine  is  impure, 
and  appears  as  yellowish  highly  refracting 
spheres,  almost  like  oil-gloljules  and  tending 
to  aggregate.    See  Leucin. 

Tyrosin,  which  usually  accompanies  the 
preceding,  forms  tufts  of  very  fine  needles. 

Hcematoidin,  derived  from  the  hsemo- 
globin  and  associated  with  the  escape  of 
blood  into  the  urinary  tract,  has  been  found 
as  minute  yellow  or  reddish  acicular  crystals. 

Indigo  has  been  seen  in  decomposing 
urine,  both  as  blue  needle-shaped  crystals 
and  as  amorphous  granules. 

For  the  simple  detection  of  most  of  the 
above-mentioned  objects  no  reagents  are 
necessary  ;  but  the  more  transparent  bodies, 
such  as  casts  and  epithelial  cells,  are  often 
rendered  easier  of  detection  by  slightly  tint- 
ing the  field  with  a  drop  of  magenta  solution 
or  tincture  of  iodine.  The  crystaUine  de- 
posits may  be  preserved  by  mounting  in 
Canada  balsam  or  Farrant's  medium,  sub- 
sequent to  washing  in  spirit  and  turpentine ; 
but  attempts  to  keep  for  any  time  either 
casts,  or  epitheUum,  are  usually  very  unsatis- 
factory, though  occasionally  successful  in 
very  weak  carbolised  glycerine  solution. 

(B)  Fseces. — It  is  not  often  that  the 
matters  passed  by  the  bowel  are  submitted 
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to  microscopic  examination — not  so  often 
perhaps  as  they  should  be.  The  greater  bulk 
of  the  motions  appears  to  consist  microscopic- 
ally of  amorphous  granular  substance  of  no 
special  character,  consisting  for  the  most 
part  of  dead  epithelial  cells  shed  from  the 
mucous  membrane,  and  masses  of  semi- 
<ligested  proteid  and  other  matters. 

The  distinctly  recognisable  objects  are  : 

(a)  Those  derived  from  the  food  -  con- 
stituents -which  have  escaped  digestion  or 
are  indigestible,  and  obviously  vary  consider- 
ably with  the  diet.  Such  are  ^tarch-granules 
and  shreds  of  vegetable-tissue,  both  cells  and 
fibres ;  oil -globules,  elastic  and  muscular 
fibres — the  latter  exhibiting  but  faint  indica- 
tions of  striation,  and  filaments  of  areolar 
tissue.  An  excessive  proportion  of  any  of 
these,  making  due  allowance  for  the  cha- 
racter of  the  diet,  would  suggest  some  flaw 
in  thefr  digestion  demanding  investigation. 
All  occur  to  some  extent  in  normal  fseces, 
and,  like  most  of  the  constituents,  are  more 
or  less  bile-stained. 

(S)  Certain  crystalline  substances  are  fre- 
•quently  to  be  found;  some  are  food-deriva- 
tives, and  unless  in  abundance  are  to  be 
regarded  as  normal,  whilst  others  are  of 
pathological  significance.  Among  the  former 
are  acicular  crystals,  commonly  aggregated  in 
tufts,  of  the  higher  fetty  acids  in  combination 
with  calcium  and  magnesium.  Occurring  in 
all  faeces,  they  are  specially  abundant  when 
the  bile  is  excluded  from  the  intestine,  or 
when  there  is  a  large  amoimt  of  fat  in  the  food, 
as  in  a  milk  diet.  Crystals  of  cholesterin 
are  rarely  seen  in  the  Btools,  and  leucin  and 
tyrosin  probably  not  at  all.  Calcic  salts,  of 
which  the  oxalate  is  the  most  frequent,  but  also 
the  phosphate,  and  occasionally  the  carbonate, 
sulphate,  and  lactate,  are  seen,  presenting  the 
same  microscopic  appearance  of  crystalline 
and_  colloid  form  described  in  the  preceding 
section.  Their  significance  is  uncertain,  but 
some  at  least  appear  to  be  more  abundant 
in  catarrhal  states  of  the  bowel;  and  the 
same  may  be  said  in  respect  to  crystals  of 
the  triple  or  ammonio-magnesian  phosphate 
which  are  frequently  met  with  in  fluid  stools. 
Hsematoidin  crystals  in  the  fseces  are  to  be 
considered  of  morbid  import,  occurring  as 
they  do  in  association  with  gastro -intestinal 
hemorrhage ;  and  the  Charcot-Leyden  crys- 
tals, smiilar  to  those  found  in  sputum,  are  of 
occasional  occurrence  in  the  stools  of  typhoid 
fever  and  phthisis. 

(y)  Among  the  tissue  -  elements  derived 
from  the  gastro-intestinal  tract  which  are 
tound  m  the  evacuations,  epithelium  cells- 
columnar  and  goblet  cells-are  always  present, 
having  all  appearances  from  characteristic 
inchvidual_  cells  but  slightly  altered,  such  as 
are  shed  in  catarrh,  to  shrunken  and  de- 
generated cells  singly,  or  amorphous  masses, 
ihey  are  frequently  yellowish  from  bile- 
stammg.   Bed  blood-corpuscles  and  leuco- 


cytes are  seldom  seen,  the  former  being 
rapidly  disintegi'ated  among  the  faecal  mat- 
ters, and  the  latter  only  being  appreciably 
present  when  there  is  ulceration  of  the 
bowel,  or  an  abscess  has  burst  into  the  canal. 
When  the  corpuscles  cannot  be  recognised, 
blood  may  be  detected  by  the  haemin  crys- 
tals, which  form  after  heating  a  fragment  of 
the  dried  feces,  with  a  grain  or  two  of  chloride 
of  sodium,  in  a  few  drops  of  glacial  acetic 
acid. 

(8)  The  numerous  living  organisms,  vege- 
table and  animal,  which,  infesting  the  in- 
testines, may  be  found  in  the  faeces,  are  enu- 
merated and  described  in  the  articles.  Intes- 
tines, Diseases  of:  17.  Micro-organisms  of; 
and  20.  Parasites  of.  For  the  detection  of 
the  various  bacilli,  the  film  of  faecal  matter 
dried  on  the  cover-glass  should  be  soaked  for 
some  time  in  solutions  of  the  appropriate 
dyes,  such  as  methylene  blue,  fuchsin,  &c. 
See  Micro-organisms. 

To  investigate  these,  it  is  merely  sufficient 
to  flatten  out,  by  means  of  slight  pressure 
on  the  cover-glass,  a  small  portion  of  the 
motion,  in  a  drop  of  some  indifferent  medium, 
such  as  a  1  per  cent,  saline  solution  or  very 
dilute  glycerine.  The  micro-organisms  are 
best  examined  as  '  cover-glass  preparations,' 
as  described  above  and  in  Section  D  on  the 
Sputum ;  or  in  some  of  the  sediment  re- 
moved by  a  pipette,  after  a  small  portion  of 
the  faecal  matter  has  been  shaken  up  with 
a  large  excess  of  distilled  water,  and  allowed 
to  stand. 

(C)  Vomit. — This  should  be  examined  as 
soon  as  possible  after  expulsion,  and  the  lia- 
bility to  the  presence  of  aU  kinds  of  extra- 
neous matter  should  be  borne  in  mind. 
Small  portions  may  be  spread  out  in  dilute 
glycerine;  or  it  may  be  necessary  to  shake 
up  the  matter  with  distilled  water,  and  take 
up  a  few  drops  of  the  mixture  with  a 
pipette. 

As  in  the  faeces,  the  ejected  contents  of  the 
stomach  consist  microscopically  of  masses 
and  flakes  of  material  presenting  no  morpho- 
logical characters,  as  weU  as  food-particles 
in  varying  stages  of  digestive  disintegration, 
with  consequent  loss  of  distinctive  features. 
It  is  _  impossible  to  give  any  accurate  de- 
scription of  these  substances,  but  those  which 
are  to  be  recognised  with  more  or  less  cer- 
tainty are  fat  globules,  muscular,  elastic,  and 
areolar  tissue  fibres,  starch-granules,  and 
shreds  of  vegetable  tissue.  Epithelial  ceUs, 
both  squamous  and  columnar,  and  occasional 
red  and  white  blood-corpuscles,  may  also  be 
detected.  The  micro-organisms  are  very 
variable,  but  on  the  whole  are  less  numerous 
than  in  the  intestines,  the  acid  medium  of 
the  stomach  being  less  favourable  to  their 
development;  and  it  is  more  particularly 
when  the  food  is  unduly  delayed  in  the 
stomach,  as  in  gastro-ectasis,  that  they  are 
to  be  found.    Several  species  of  yeast  fungi, 
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which  cause  the  various  fermentations  of 
carbohydrates,  producing  alcohol,  lactic  and 
butyric  acids,  &c.,  are  perhaps  the  most 
abundant,  although  micrococci,  bacilli,  and 
sarcinse  are  to  be  met  with,  especially  the 
last  named.  Fragments  of  new-growths, 
cancer-ceUs,  &c.,  are  occasionally  seen. 

(D)  Sputum. — In  the  examination  of  the 
expectoration  the  microscope  is  often  of  great 
value,  as  thereby  the  exact  natm-e  of  the 
morbid  changes  in  the  lungs  may  be  deter- 
mined. Small  shreds  of  the  sputum  should 
be  separated  and  spread  out  on  the  slide,  and 
covered  at  once ;  sometimes  a  drop  of  a  watery 
solution  of  methylene  blue  is  required  to  ren- 
der more  evident  some  of  the  very  transparent 
objects.  It  is  obvious  that  the  expectoration 
is  liable  to  contain  all  kinds  of  objects  that 
have  not  come  from  the  lungs — fragments  of 
food,  epithelial  scales  from  the  tongue  and 
mouth,  hairs,  &c. ;  but,  excluding  all  such 
bodies,  the  sputum  consists  of  a  menstruimi 
of  viscid  mucus,  which  is  hardly  recognisable 
under  the  microscope,  except  as  a  very  finely 
granular  film,  entangled  in  which  are  innu- 
merable air-bubbles  of  aU  sizes,  with  a  few 
leucocytes,  and  occasionally  a  few  squamous 
and  more  or  less  distinctly  cihated  epi- 
thelium cells  from  the  air-passages.  If  a 
drop  of  acetic  acid  be  floated  in  beneath  the 
cover -glass,  the  mucus  assumes  a  finely 
striated  appearance,  and  the  nuclei  of  the 
cells  are  rendered  very  distinct.  With  aU 
degrees  of  catarrh  and  inflammation  of  the 
mucous  tract  the  number  of  leucocytes  and 
epithehal  cells  becomes  more  and  more 
abundant,  with  occasional  red  blood- cor- 
puscles, which  increase  in  proportion  to  the 
degree  of  pulmonary  haemorrhage,  and  oil- 
globules  liberated  from  cells  that  have  imder- 
gone  fatty  degeneration.  "When  the  lung  is 
actually  breaking  down,  fragments  of  pul- 
monary tissue  may  be  readily  recognised 
under  the  microscope  by  the  characteristic 
elastic  fibres,  which  frequently  _  retain  the 
arrangement  they  normally  have  in  the  walls 
of  the  air-cells.  They  are  rendered  especially 
distinct  by  the  addition  of  acetic  acid,  or  by 
previously  boiling  the  sputum  for  a  short 
time  with  solution  of  caustic  soda  (20  grains 
to  the  oimce),  which  clears  up  other  matter, 
leaving  the  elastic  tissue  untouched.  Vege- 
table fibres  derived  from  the  food,  and  which 
also  resist  the  action  of  the  alkali,  must  not 
be  mistaken  for  the  lung-tissue.  Fibres  of 
coimective  tissue,  and  particles  of  cartilage 
from  the  bronchi,  may  occasionally  be  detected 
in  destructive  lung-disease. 

Besides  the  above-mentioned  epithelium, 
there  are  occasionally  to  be  seen  flattened 
tesselated  scales,  with  large  nuclei,  derived 
from  the  alveoli  of  the  lungs,  and  more  fre- 
quently spheroidal  or  elliptical  nucleated 
cells,  also  supposed  to  come  from  the  alveoli. 
These  often  contain  granules  of  pigment,  or 
of  soot  or  metallic  dusts  which  have  been 


inhaled,  or  their  granular  protoplasm  may 
be  almost  completely  replaced  by  fat  granules 
and  globules.  Their  real  significance  is  un- 
certain, but  they  are  surely  pathological. 
Microscopic  fibrinous  casts  of  the  ultimate 
bronchioles  and  air-vesicles  are  seen  in  th& 
sputa  of  acute  pneumonia,  and  in  the  condi- 
tion known  as  plastic  bronchitis.   See  Casts. 

Apparently  associated  with  pulmonary 
hasmorrhage,  may  be  seen  in  the  expectora- 
tion objects  somewhat  resembling  starch- 
granules — corpora  amylacea — though  it  is 
doubtful  whetljer  they  are  really  amyloid  in 
composition.  In  the  sputum  of  asthma  and 
capillary  bronchitis,  and  less  often  of  pneu- 
monia, peculiar  spiral  bodies  are  sometimes 
seen  even  with  the  naked  eye,  and  frequently 
of  considerable  length ;  they  would  seem  to 
be  composed  of  mucin  or  some  similar  sub- 
stance, and  are  known  as  CurscTimann" s 
spirals.  Epithelial  cells  are  apt  to  be  en- 
tangled among  the  finer  fibrils  which  twist 
around  the  central  spiral  thread  of  which 
they  are  composed. 

Various  crystals  may  be  found  in  the 
sputum  in  disease,  and  those  termed  Charcot- 
Leyden  crystals  are  the  most  peculiar.  Occur- 
ring in  the  expectoration  of  an  asthmatic 
paroxysm,  and  also  in  bronchitis,  they  appear 
as  colourless  elongated  flattened  octahedra, 
very  variable  in  size,  and  soluble  in  warm 
water,  mineral  and  acetic  acids,  and  alkahs, 
but  insoluble  in  cold  water,  alcohol,  and 
chloroform.  Thefr  exact  nature  and  compo- 
sition are  unlmown,  but  they  are  probably 
derived  from  the  epithehal  cells  of  the  bron- 
chioles. Crystals  of  hsematoidin,  indicative 
of  previous  haemorrhage  into  the  air-passages, 
with  subsequent  decomposition  of  the  blood ; 
of  cholesterin  and  salts  of  the  fatty  acids, 
showing  caseous  degeneration  of  inflamma- 
tory products ;  also  leucin  and  tyrosin,  and 
occasionally  oxalate  of  calcium,  andammonio- 
magnesium  phosphate — all  these  may  be 
seen,  but  are  of  no  great  diagnostic  value. 

The  examination  of  the  sputum  for  micro- 
organisms, especially  the  bacillus  tuberculosis, 
has  become  a  matter  of  routine,  and  affords 
valuable  diagnostic  information.  Among  the 
various  methods  of  procedure  which  have 
been  recommended,  the  following  is  here 
selected  as  a  convenient  example  of  the 
'  cover-glass  preparation.' 

Take  up  with  forceps  the  cover- glass,  the 
sputum-layer  being  uppermost,  and  drop 
thereon  with  a  pipette  just  enough  of  solu- 
tion a  {see  formula  7,  p.  1350)  to  form  a  com- 
plete layer,  and  heat  it  over  a  spirit-lamp 
flame  until  it  begins  to  boil.  Then,  having 
thrown  off  the  staining  solution,  press  the 
cover-glass  lightly  between  two  folds  of  filter- 
paper.  Next  immerse  the  red-stained  cover- 
glass  in  solution  b  for  a  few  seconds.  This 
done,  wash  it  in  water  to  neutralise  the  acid. 
The  sputum-layer  should  now  be  of  a  pale 
blue  tint  (if  any  red  remain  the  process  must 
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be  repeated).  The  cover-glass  should  then 
be  dried  on  blotting-paper,  and  finally  dehy- 
^ated  by  waving  it  to  and  fro  a  few  times 
through  the  spirit-lamp  flame.  The  prepara- 
tion is  finished  by  mounting  it  in  balsam. 
The  time  required  for  preparing,  staining, 
-and  demonstrating  tubercle  bacilli  in  sputum 
by  this  method  need  not  be  longer  than 
iihree  minutes. 

Besides  the  tubercle  bacillus,  the  diplococci 
of  pneumonia  and  (though  rarely)  actinomy- 
cosis and  species  of  protozoa,  are  to  be  found. 
Fragments  of  echinococcus  cyst  and  booklets, 
as  well  as  the  ova  of  Bilharzia  hfematobimn, 
may  be  detected. 

(E)  Blood. — The  microscopic  examination 
of  the  blood  is  concerned  with  (a.)  the  formed 
elements  of  that  fluid,  and  (b)  foreign  bodies 
which  may  have  been  developed  in  it  or  have 
gained  entrance  to  the  stream. 

(a)  As  regards  the  former,  the  red  and  white 
corpuscles  and  blood-plates,  they  may  be  al- 
tered in  quantity  or  in  character.  The  method 
of  enumeration  of  the  corpuscles  is  elsewhere 
described  {see  Hemacytometer)  ;  by  it  are 
detected  the  conditions  known  as  polycy- 
thsemia  (excess  of  red  corpuscles)  and  oligo- 
•cythsemia  (deficiency  of  the  same),  leuco- 
cythaemia  or  leukaemia  (permanent  excess  of 
white  corpuscles)  and  leucocytosis  (a  transient 
•excess  in  their  number).  Variations  in  the 
number  of  blood-plates  are  less  easily  de- 
fected, and  the  significance  of  such  is  imper- 
fectly known,  but  an  excess  has  been  noted 
in  pregnancy  and  some  chronic  maladies, 
whilst  in  fever  they  are  said  to  be  fewer ; 
but  it  cannot  be  said  that  their  normal  pro- 
portion to  the  other  corpuscles  has  been  accu- 
rately determined.  See  Blood,  Morbid  Con- 
ditions of. 

Much  care  is  required  for  the  proper  inter- 
pretation of  the  changes  observed  in  the 
appearance  of  the  corpuscles,  since  these  ele- 
ments, especially  the  red,  are  very  susceptible 
of  alterations  of  form  determined  by  an  in- 
creased or  diminished  density  of  the  plasma, 
tending  to  sweU  up  and  lose  their  bicon- 
cavity  or  to  become  crenated  or  even  stellate. 
Some  of  these  changes  may  take  place  after 
the  blood  has  been  drawn  from  the  body,  due 
to  want  of  proper  precautions  in  maintaining 
the  normal  conditions,  or  are  even  wholly 
^post-mortem  effects.  Apart  from  these  acci- 
dental alterations,  very  definite  differences 
from  the  standard  size  of  the  corpuscles  have 
been  noted,  varying  from  a  third  {microcytes) 
to  double  that  of  the  normal  diameter  (macro- 
cytes).  These  varieties  may  be  of  very  tem- 
porary duration,  and  their  explanation  is 
unknown ;  but  they  are  more  prone  to  occur  in 
such  blood-states  as  chlorosis  and  pernicious 
ansemia,  in  certain  toxic  conditions,  and  in 
bums.  More  noticeable  are  extreme  altera- 
tions in  the  shape  of  the  red  corpuscles ;  seen 
at  the  maximum  in  pernicious  antemia, 
though  also  met  with  in  severe  chlorosis  or 


other  cachectic  states,  as  the  cancerous.  In 
place  of  the  normal  flattened  discs  the  cor- 
puscles may  be  oval,  tailed,  reniform,  or  of 
irregular  contour,  perhaps  to  be  attributed  to 
an  exaggerated  protoplasmic  contractility : 
to  this  condition  the  term  poiJdlocytosis  is 
applied.  Nucleated  cells  tinged  with  haemo- 
globin, and  representing  intermediate  stages 
between  the  red  and  white  corpuscles,  are  to 
be  found  in  such  profound  blood-affections 
as  leukaemia.  Structural  perversions  of 
the  leucocytes  recognisable  by  the  micro- 
scope refer  chiefly  to  the  behaviom*  of  these 
bodies  with  staining  agents,  particularly  eosin, 
as  well  as  considerable  differences  in  their 
size.  Attempts  have  been  made,  though  of 
doubtful  certainty,  to  distinguish  between  the 
various  forms  of  leukaemia,  and  between  these 
affections  and  Hodgkin's  disease,  by  the  dif- 
ferences in  the  extent  to  which  the  proto- 
plasmic granules  of  the  leucocytes  take  the 
eosin  staining.  Those  cells  which  exhibit  the 
greatest  preference  for  the  dye  are  termed 
'  eosinophile,'  and  are  sujpposed  to  indicate  in 
proportion  to  their  number  a  true  leukae- 
mia rather  than  a  temporary  leucocytosis. 
But  identical  cells  have  been  found  in  condi- 
tions quite  apart  from  leukaemia,  and  their 
diagnostic  value  is  very  uncertain.  As  is 
well  known,  the  red  corpuscles  of  healthy 
blood  after  being  shed  tend  to  run  into  rou- 
leaux ;  but  in  some  diseases  no  such  tendency 
is  observed,  and  the  cells  remain  entirely 
separate  or  aggregated  into  irregular  heaps. 

(6)  Among  the  adventitious  bodies  found 
in  the  blood  are  pigment-granules  and 
masses,  often  free  but  sometimes  included 
in  the  white  corpuscles,  and  constituting  the 
condition  known  as  melancemia,  as  seen  in 
severe  intermittent  and  remittent  fevers. 
Colourless  octohedral  crystals,  similar  to  if 
not  identical  with  those  described  in  the 
previous  section  as  Charcot-Leyden  crystals, 
have  been  said  to  occur  ia  leukaemic  blood, 
but  it  is  doubtful  whether  they  are  not  due  to 
post-mortem  change. 

The  most  important  objects  of  this  group 
are  whoUy  extraneous  in  origin,  namely,  para- 
sites, both  micro-organisms  and  members  of 
the  class  "Vermes.  To  the  former  belong  the 
bacillus  of  tubercle,  anthrax,  glanders,  typhoid 
fever,  malarial  fever,  the  streptococci  of  ery- 
sipelas, and  spirillum  of  relapsing  fever — all 
described  elsewhere.  The  two  higher  h£ema- 
tozoa,  namely,  Distoma  haematobium,  ova 
and  perfect  worm,  and  Filaria  sanguinis- 
hominis,  are  also  fully  treated  of  under  other 
headings. 

To  examine  blood,  the  finger,  having  been 
carefully  cleansed,  should  be  prici?ed  in  its 
extensor  aspect  with  a  lancet-needle  without 
being  squeezed  or  constricted  by  ligature,  &c. 
The  cover-glass  should  be  just  touched  at  its 
centre  with  the  blood-drop,  and  then  pressed 
very  hghtly  on  the  slide,  so  that  a  thin  and 
uniform  layer  is   obtained.     It  is  of  the 
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greatest  importance  that  the  shde  and  cover- 
glass  should  be  perfectly  clean,  for  otherwise 
crenation  sets  in  very  rapidly.  A  ring  of 
some  indifferent  oleaginous  material,  such  as 
thm  vasehne,  apphed  round  the  edge  of  the 
cover-glass  will  prevent  evaporation,  and  keep 
the  blood  fi-esh  for  many  hom's.  For  the  ex- 
amination of  fresh  blood  this  is  sufficient, 
but  for  permanent  preparations  the  following 
technique  is  advisable.  Expose  the  cover- 
glasses  with  their  thin  fikns  of  blood  to  the 
vapour  of  1  to  2  per  cent,  osmic  acid  for 
some  minutes.  Then  dry  them  thoroughly  by 
placing  them  in  front  of  a  good  fire  carefully 
protected  {e.g.  under  a  watch-glass)  from 
dust,  &c.  They  may  then  be  stamed  by  float- 
ing them  in  an  aqueous  solution  of  fuchsin, 
or  of  phenol-fuchsin  (see  formula  7),  and  then 
contrast  stained  with  alkaline  methylene  blue 
(see  formula  4).  Other  good  second  stains  are 
phenol-methylene  blue,  phenol-iodine  green 
(made  up  like  phenol-fuchsin),  anilin  oil,  or 
gentian  violet.  The  red  corpuscles  pick  up 
the  red  dye,  and  the  leucocytes  the  blue  or 
green.  In  any  case  the  blood-plates  will  be 
stained,  though  they  are  best  seen  if  the 
cover-glass  be  treated  by  Gram's  method. 
Eosin  is  frequently  used  for  staining  blood 
films,  and  a  convenient  formula  is  eosin 
(soluble  in  water)  1  grm.,  alcohol  60  c.c, 
water  160  c.c.  When  the  cover-glasses  are 
sufficiently  stained  they  may,  after  removing 
the  superfluous  fluid  with  bibulous  paper,  be 
dried  in  the  flame  and  mounted,  but  it  is 
better  to  pass  them  through  absolute  alcohol 
very  quickly,  then  mop  up  on  filter  paper, 
pass  through  flame,  and  mount  in  balsam. 
A  similar  method  of  using  various  dyes  is 
suitable  for  the  demonstration  of  micro- 
organisms in  the  blood. 

(F)  Milk.— A  drop  of  millc,  placed  on  a 
shde  and  covered  with  a  thin  glass,  discloses 
on  examination  fatty  granules  and  globules 
of  aU  sizes,  with  sharply  defined  outlines,  and 
kept  separate  from  one  another  by  surround- 
ing invisible  films  of  proteid  matter.  In  the 
milk  secreted  immediately  before  and  imme- 
diately after  dehvery  will  be  seen  colostrum 
corpuscles,  and  a  few  leucocytes  and  occasional 
epithelial  cells.  Pathogenic  bacilli,  of  which 
bacUlus  tuberculosis  is  the  most  important, 
have  been  demonstrated  in  milk. 

(G)  Morbid  Discharges. — The  micro- 
scope is  frequently  of  value  in  examining 
discharges  from  surfaces — for  instance,  in 
leucorrhoea ;  or  from  abscesses  which  may 
have  burst.  In  the  latter  cases,  besides  the 
pus-ceUs,  fragments  of  tissue  may  be  seen, 
indicating  the  situation  of  the  abscess;  or 
the  existence  of  a  new-growth  may  be  mani- 
fested by  finding  small  portions  in  the 
discharge.  Vaginal  secretions,  especially  in 
catarrhal  states,  in  addition  to  numerous 
leucocytes,  are  apt  to  contain  an  infusorian, 
the  Trichomonas  vagvnalia,  an  oval-tailed 
animalcule  of  about  the  size  of  a  white  blood- 
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corpuscle  provided  with  flagella  and  cilia; 
micrococci  are  usually  abundant.  The 
microscopic  objects  in  the  seminal  fluid  are 
the  spermatozoa,  which  may  be  deficient  in 
number,  the  seminal  cells  fi-om  which  they 
are  developed,  squamous  and  columnar  epi- 
thelial ceUs,  and  occasionally  red  blood- 
corpuscles,  leucocytes,  and  Charcot -Ley den 
crystals,  the  last-named  being  probably  only 
formed  after  the  preparation  has  stood  some 
hours. 

The  different  morbid  exudations  firom 
serous  surfaces  exhibit  leucocytes  and  red 
blood-corpuscles,  fatty  granules,  and  crystals 
of  haematoidin,  cholesterin,  and  fats  in  vary- 
ing abundance.  Certain  micro-organisms 
which  invariably  accompany  suppuration, 
namely,  micrococci,  as  well  as  bacilh  of  tu- 
bercle, and  also  actinomycosis,  may  be  de- 
monstrated by  cover-glass  preparations  as 
above  described. 

(H)  Contents  of  Cysts.— These  are  for 
the  most  part  fluid  or  gelatinous,  and  leave 
very  little  for  microscopic  examination,  be- 
sides a  varying  number  of  red  and  white 
blood-corpuscles  and  epithehal  cells  of  various 
kinds.  Exception  must  be  made  to  the 
echinococcus  booklets  of  hydatid  cysts,  the 
hairs  of  dermoid  cysts,  the  fatty  matter  of 
sebaceous  cysts,  and  cholesterine  crystals,  so 
commonly  met  with  in  ovarian,  and  indeed 
in  all  forms  of  cysts. 

(I)  New- Growths.— The  microscopical 
characters  of  tumours  are  fuUy  described 
under  the  heads  of  Cancer  and  Tumours. 

(K)  Parasites. — The  value  of  the  micro- 
scope for  the  detection  of  micro-organisms  in 
the  different  situations  in  which  they  occur 
has  been  already  referred  to.  Scarcely  less 
useful  is  the  instrument  for  the  recognition 
of  the  various  species  of  Tinea  and  Pediculi 
which  infest  the  skin  and  hairs.  See  Epi- 
phytic Skin-Diseases. 

(L)  Adulterations  of  Food,  Drugs, 
&C. — By  means  of  the  microscope  many  im- 
purities and  adulterations  may  be  discovered, 
which  would  otherwise  remain  unrecognised. 
The  following  substances  which  are  exten- 
sively used  are  at  once  detected  under  the 
microscope,  and  many  of  them  in  this  way 
■  only — namely,  starch  of  various  kinds,  im- 
properly added  to  cocoa  and  mustard ;  leaves 
of  willow  or  plum,  substituted  for  tea ;  chicory, 
a  root  of  a  species  of  dandeUon,  mixed  with 
coffee  ;  sand  with  sugar ;  red  lead  with  cay- 
enne pepper  ;  and  many  pigments — indigo, 
Venetian  red,  umber,  turmeric ;  as  well  as 
different  salts,  sulphate  and  carbonate  of 
lime. 

(M)  Medico-Legal  Inquiries. — Stams 
of  blood,  semen,  &c.  on  clothing  should  be 
moistened  with  a  few  drops  of  distilled  water 
or,  better  stUl,  a  ^  per  cent,  sohition  of  chlo- 
ride of  sodium,  and  scraped  with  a  sharp 
knife ;  and  the  fluid  then  transferred  to 
a  glass  sUde,  and  examined  in  the  usual 
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maainer.  The  microscopical  characters  of 
spermatozoa  and  blood  have  been  ahready 
referred  to. 

DESCRIPTION  OP  FIGUEES. 

Fig.  93. — Bed  blood-corpuscles — ^human. 

a.  Normal,  singly  and  in  rouleaux.  6.  Cre- 
nated  and  shrunk  from  drying  or  treatment 
mth  a  concentrated  fluid,  c.  Distended  and 
globular  from  absorption  of  water. 

Fig.  94. — Leucocytes.  Pus,  mucous  or  white  blood- 
corpuscles. 

a.  Normal,    b.  After  treatment  with  acetic 
acid ;  nuclei  very  distinct. 
Fig.  95. — Epithelial  cells. 

a.  Scaly,  from  mouth,vagina,  &c.  b.  Columnar 
and  goblet,  from  gastro-intestinal  canal,  c. 
Ciliated,  from  air-passages,    d.  Irregular  and 
transitional  forms  from  urinary  tract. 
Fig.  96. — Spermatozoa. 
Fig.  97. — Hooklets  of  echinocoocus. 
Fig.  98.— Crystals. 

a.  Hsematoidin.  6.  Hasmin.  c.  Charoot-Ley- 
den  crystals. 
Fig.  99.— Milk. 

a.  Colostrum-corpuscles,  b.  Oil-globules, very 
variable  in  size,  and  with  sharply  defined  out- 
line. 

Fig.  100. — Objects  seen  in  vomited  matter. 

a.  Muscle-fibres  partially  digested,  b.  Starch- 
granules,  some  showing  the  characteristic  con- 
centric marking,  others  broken  up  by  digestion, 
c.  Fragments  of  vegetable-tissue,  d.  Sarcinse. 
e.  Torulse. 

Fig.  101. — Objects  seen  in  sputum. 

a.  Elastic  fibres  from  the  lung-tissue,  b.  Mi- 
nute fibrinous  coagula  occurring  in  acute  pneu- 
monia,   c.  Alveolar  epithelium. 

Fig.  102. — Adventitious  objects. 

a.  Hairs,  showing  cortex,  epidermis,  and  me- 
dulla, b.  Cotton-fibres,  showing  characteristic 
twist,  c.  Linen-fibres,  d.  Air-bubbles  in  vary- 
ing focus. 

Fig.  103. — Tyrosin  ;  needles. 

Fig.  104. — Triple  or  ammonio  -  magnesium  phos- 
phates. 

Fig.  105. — Cholesterin;  plates. 

Fig.  106. — Chloride  of  sodium ;  cubes. 

Pig.  107. — Oxalate  of  calcium ;    dumb-bells  and 

octahedra. 
Fig.  108.— Cystin. 

Pig.  109. — Uric  acid ;  various  forms. 

W.  H.  Allchin. 
E.  G.  Hebb. 

MICROSPOROW  iiiiKpos,  small;  and 
a-TTopos,  a  spore). — Microsporon  furfv/r  is 
the  fungus  of  tinea  versicolor,  and  Micro- 
sporon mmutissimum  of  erythrasma.  See 
Epiphytic  Skiu-Diseases;  and  Erythrasma. 

MICTURITION,  Disorders  of.— 

Under  this  term  will  be  considered  those 
conditions  which  interfere  with  the  normal 
performance  of  micturition,  regarded  as  a 
physical  act.  Thus  suppression  of  urine  is 
not  included  in  this  category,  for  in  the  state 
80  described  no  urine  is  secreted  by  the 
kidney,  and  the  absence  of  the  secretion  is 
not  due  to  any  physical  cause  in  the  bladder 
or  urethra.  The  following  wUl  be  treated  of 
as  disorders  of  micturition : — 

1.  Irritability  of  the  bladder  w  the  ad/uU. 

2.  Bimmviahed  size  of  stream. 
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3.  Retention  of  urine,  pwrUal  and  com- 
plete. 

4.  Urine  passing  by  cm  abnormal  olia/nnel, 

5.  Incontinence  and  overflow  of  wrvne  in 
the  adult, 

6.  Inconti/nence  of  v/rine  in  the  child. 

1.  Irritability  of  the  bladder. — This  term 
is  never  to  be  employed  as  defining  any 
morbid  condition  of  the  bladder,  since  it  is 
too  vague  to  denote  anything  else  than  a 
symptom,  of  which  the  practitioner  has  to 
discover  the  cause.  It  is  commonly  used  in 
widely  differing  senses,  and  conveys  therefore 
no  definite  meaning  to  the  hearer.  As  de- 
noting a  symptom,  it  may  be  held  to  imply 
the  simple  fact  of  imduly  frequent  micturi- 
tion, and  should  never  be  used,  either  in 
writing  or  otherwise,  in  any  other  sense. 
"Whenever,  therefore,  this  phenomenon  is 
present,  instead  of  regarding  it  as  due  to 
some  specific  morbid  state,  indicated  by  the 
term  'irritability  of  the  bladder,'  as  too  fre- 
quently happens,  the  problem  to  be  solved  is 
What  is  the  cause  of  the  irritability  ?  In  all 
maladies  of  the  bladder,  and  in  most  that 
affect  the  kidney  also,  unnaturally  firequent 
micturition  is  present.  It  may  vary  in  de- 
gree, and  exist  alone  as  a  single  symptom ;  or 
it  may,  as  is  much  more  usually  the  case,  be 
accompanied  by  other  symptoms,  which  aid 
the  diagnosis.  Thus  it  is  present  in  all  the 
inflammatory  conditions  of  the  bladder,  and 
whenever  calculi,  foreign  bodies,  or  tumours 
exist  there.  Also  when  the  bladder  is  fall, 
and  either  habitually  does  not  empty  itself, 
or  when  absolute  retention  is  present,  in 
either  case  the  wants  to  pass  water  are  fre- 
quent and  pressing.  It  is  often  present  in 
stricture  of  the  urethra,  and  in  inflammations 
of  that  passage;  also  in  chronic  pyelitis, 
simple  or  calculous,  in  chronic  nephritis,  in 
Bright's  disease,  in  diabetes  meUitus,  as  a 
result  of  the  increased  quantity  of  urine,  or 
when  urine  is  morbidly  acid.  It  is  present 
likewise  during  hysterical  states,  and  under 
emotional  excitements  in  many  persons  of 
either  sex ;  and  whenever  the  watery  ele- 
ments of  the  urine  are  rapidly  and  abun- 
dantly secreted. 

2.  Dimvmshed  size  of  stream. — This  may 
occur  either  with  or  without  organic  obstruc- 
tion in  the  passage.  It  is  always  present,  of 
course,  in  congenital  narrowing  of  the  prepuce 
or  of  the  external  meatus  ;  in  organic  stric- 
ture of  the  urethra ;  and  mostly  in  enlarged 
prostate.  It  may  be  occasioned  by  inflamma- 
tion of  the  urethra  and  prostate ;  and  by 
impaired  power  in  the  bladder  to  expel  its 
contents,  from  partial  paralysis,  atony,  or 
other  cause.  Occasionally  the  channel  is 
narrowed  by  irregular  actions  of  the  sur- 
rounding muscles,  and  thus  '  spasmodic  stric- 
ture '  (an  objectionable  term)  is  spoken  of  as 
producing  a  diminution  of  the  stream. 

3.  Retention  of  urine. — Eetention  of  urine, 
partial  or  complete,  is  not  to  be  confounded 
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with  '  suppression,'  the  latter  being  of  course 
defective  action  of  the  secreting  organ,  so 
that  no  urine  is  produced,  and  the  bladder 
remains  empty.  Eetention  is  the  result  in 
almost  all  cases  of  mechanical  obstruction, 
such  as  enlarged  prostate  from  hypertrophy, 
tumour,  presence  of  blood-clots  in  the  ure- 
thra or  bladder,  and  occasionally  from  ruptm-e 
of  that  organ.  One  of  its  most  common  causes 
is  a  narrow  stricture  of  the  turethra,  espe- 
cially when  inflammation  follows  the  use  of 
instruments ;  inflammation  alone  may  also 
occasion  retention,  as  during  an  attack  of 
gonorrhoea.  Impacted  calculus  is  not  infre- 
quently the  cause  ;  sometimes  also,  but  most 
rarely,  the  spasmodic  action  referred  to  above. 

Treatment. — ^As  the  cause  is  a  purely 
mechanical  one  in  the  great  majority  of  in- 
stances, the  remedy  which  should  be  applied 
without  delay  is  also  a  mechanical  one, 
namely,  a  catheter  of  appropriate  size  and 
kind.  If  a  suitable  instrument,  however,  is 
not  within  reach,  medicinal  agents  may  be 
of  service  until  it  can  be  obtained.  At  the 
head  of  these  no  doubt  is  opium,  which 
allays  involuntary  straining,  and  sometimes 
thus  enables  the  patient  to  relieve  himself 
by  the  natural  method,  at  all  events  to 
some  extent.  It  should  be  given  in  fall 
doses,  for  the  purpose  either  of  relieving 
the  patient's  suffering  and  anxiety,  or  of 
acting  favourably  on  the  function ;  and  the 
error  in  practice  which  has  been  most  com- 
mon is  to  give  doses  of  10  to  15  minims  of 
laudanum  or  liqiior  opii,  when  30  to  40  or 
more  were  necessary,  and  might  have  been 
highly  useful.  Of  course  the  form  of  opiate 
may  be  varied,  according  to  the  habits  of  the 
patient  or  the  views  of  the  attendant.  Simple 
opium  is  merely  mentioned  here  as  the  type. 
Local  bathing,  as  hot  as  it  can  be  borne,  is 
also  a  valuable  adjunct ;  as,  for  example,  a 
hip-bath,  commencing  at  100°  F.,  which 
may  with  advantage  be  carried  gradually  up 
to  110°  in  these  circumstances.  Diuretics, 
often  given,  are  for  the  most  part  injurious  ; 
that  is  to  say,  when  the  cause  is  a  mechanical 
one  ;  the  same  must  be  said,  in  such  circmn- 
stances,  of  the  tincture  of  the  perchloride  of 
iron,  once  in  some  repute  in  retention  of 
urine.  As  a  general  principle,  also,  it  is  not 
to  be  forgotten  that  active  purgation  com- 
monly promotes  the  expiilsive  action  of  the 
bladder,  often  materially  so,  and  tends  to 
afford  relief. 

4.  Urine  passing  by  abnormal  passages. — 
The  urine  may  escape  by  abnormal  channels, 
passing  from  different  parts  of  the  urethra 
to  the  surface,  most  commonly  by  that  of 
the  perinseum,  constituting  urinary  fistula. 
This  condition  is  necessarily  named  as  one 
of  the  '  disorders  of  micturition,'  but  its  treat- 
ment belongs  exclusively  to  the  experienced 
practical  surgeon. 

5.  Incontinence  and  overflow  of  urine  in 
the  adult. — The  conditions  so  denoted  here 
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are  among  those  disorders  of  micturition 
which  it  is  very  important  to  understand. 
It  not  infrequently  happens  that  a  man  be- 
tween fifty  and  sixty  years  of  age  finds  him- 
self gradually  compelled  to  pass  urine  oftener 
than  has  been  his  custom  hitherto,  and  that, 
the  tendency  still  increasing,  he  is  compeUed 
to  pass  it  every  hour  or  two,  both  by  day  and 
night ;  and  sometimes  even,  especially  if  not 
relieved  by  treatment,  he  may  pass  it  with- 
out his  will  or  knowledge,  during  sleep. 
During  the  earlier  stages  of  the  affection,  it 
is  by  no  means  uncommon  that  the  indi- 
vidual learns  or  believes  that  his  experience 
is  natural  to  age,  and  is  either  not  amenable 
to  treatment,  or  is  not  worthy  of  serious 
notice.  Many  a  hfe  has  been  endangered 
most  certainly,  and  some  have  been  lost,  by 
such  an  estimate  of  these  symptoms.  Again, 
the  condition  described  is  often  loosely  spoken 
of  as  'incontinence  '  of  urine;  of  which,  how- 
ever, it  is  not  only  not  an  example,  but 
indeed  indicates  the  presence  of  a  condition 
precisely  contrary.  It  is  extremely  important 
not  to  confound  these  two  opposite  states 
when  making  our  diagnosis.  What  does  pro- 
duce frequent  micturition  and  so-called  '  in- 
continence '  in  such  a  case,  is  a  bladder  un- 
able to  empty  itself,  always  therefore  par- 
tially if  not  completely  filled,  from  which  the 
surplus  must  be  either  frequently  discharged, 
or  be  passed  'incontinently.'  The  important 
point,  then,  is  never  to  lose  sight  of  the  fact 
that  frequent  micturition,  and  above  all 
urine  involuntarily  passed  by  elderly  men, 
in  nineteen  cases  out  of  twenty  indicates 
retention  (requiring  the  catheter),  and  not 
incontinence. 

True  incontinence,  which  means  inability 
to  retain,  on  the  part  of  the  bladder,  is  a 
very  rare  occurrence,  and  is  present  almost 
invariably  only  in  cases  of  disease  in  the 
nervous  centres  producing  paralysis  in  other 
parts  of  the  body,  as  well  as  the  bladder. 
When  the  bladder-symptoms  alone  are  pre- 
sent, and  no  signs  of  paralysis  elsewhere 
exist,  it  may  be  held  as  almost  absolutely 
certain  that  the  bladder  itself  is  not  para- 
lysed. It  may  be  over- distended  with  fluid 
from  enlarged  prostate ;  or  its  coats  may  be 
thinned  and  atonied,  and  so  unable  to  con- 
tract on  their  contents  ;  but  there  is  no  true 
paralysis  of  the  bladder  (commonly  as  that 
term  is  often  employed)  without  central 
lesions  of  the  kind  above  referred  to,  and 
affecting  other  functions  also  besides  that  of 
micturition. 

Treatment. — In  these  partial  retentions  of 
urine,  producing  its  overflow  and  involuntary 
discharge,  the  remedy  consists,  in  the  more 
or  less  frequent  use,  according  to  circum- 
stances, of  a  soft  or  flexible  catheter,  and  the 
case  is  mainly  surgical.  There  are  some  in- 
stances in  which  restoration  of  the  power  of 
the  bladder  may  be  attempted  by  medicinal 
agents,  such  as  strychnine  and  iron,  or  by 
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electricity,  but  their  effect  is  little  or  none, 
apart  from  the  habitual  emptying  of  the 
•or<^an  by  artificial  means.  In  some  cases 
perhaps' they  may  be  advantageously  asso- 
ciated with  the  surgical  treatment.  _ 

6.  Juvenile  incontinence. — A  brief  sketch 
of  this  common  and  well-known  affection  is 
all  that  our  limits  will  admit.  Nevertheless 
it  is  one  relative  to  which  much  might  be 
•written,  without  exhausting  a  subject  the 
pathology  of  which  has  wide  and  manifold 
relations. 

In  the  earliest  periods  of  childhood  an 
undue  frequency  of  passing  water  is  often  to 
be  observed  among  individuals  of  both  sexes, 
more  commonly  in  boys  than  in  girls.  As 
age  advances  the  infirmity  usually  lessens, 
and  then  disappears ;  whilst  in  exceptional 
instances  it  continues,  without  change,  to 
puberty,  and  even  for  some  years  after  that 
period  has  arrived.  But  the  peculiarity  of 
the  case  is  that  the  urine  is  passed  unconsci- 
ously during  sleep,  and  this  forms  the  most 
serious  symptom.  In  spite  of  all  precautions, 
a  quantity  of  urine  is  discharged  every  night 
during  deep  sleep,  an  occurrence  of  which 
the  child  is  quite  imaware,  and  which  as  he 
advances  in  age  he  is  wholly  imable  to  con- 
trol, however  strong  may  be  his  disposition 
to  do  so.  On  the  bladder  becoming  distended 
reflex  action  of  the  vesical  muscular  coats 
takes  place,  and  the  contents  are  discharged. 
The  flow  of  urine  is  determined,  as  it  would 
appear,  not  by  inability  on  the  part  of  the 
bladder  to  retain  the  ordinary  quantity  of 
urine,  for  the  patient  does  so  by  day,  but  by 
its  undue  excitability  or  readiness  to  contract, 
so  that  the  water  is  passed  while  conscious- 
ness is  lost,  during  sleep.  In  a  few  instances, 
certaia  aberrations  from  a  good  standard  of 
health  seem  to  favour  the  production  of  these 
phenomena,  especially  sources  of  irritation 
in  the  rectum,  which  produce  activity  in 
that  muscular  apparatus,  involving  also  the 
kindred  muscles  of  the  bladder,  which  are  so 
closely  associated.  Thus  the  presence  of  as- 
carides  or  other  foreign  agents  may  suffice  to 
occasion  expulsive  action  in  the  bladder. 
During  the  period  of  infancy  and  early  child- 
hood the  nervous  system  is  highly  impres- 
sionable, and  the  habit  in  question  being 
accidentally  set  up,  its  persistence  may  result 
solely  from  repetition  through  the  force  of 
custom,  long  after  the  original  cause  has  dis- 
appeared. 

Sometimes  slight  malformations  of  the 
male  organ  favour  the  occurrence  of  incon- 
tinence ;  such  as  a  narrow  meatus,  or  a  long 
prepuce  which  is  never  retracted  and  is  con- 
sequently in  an  unhealthy  state. 
_  Precocious  development  and  extreme  ac- 
tivity of  the  mental  faculties,  producing  dis- 
turbed sleep,  seem  to  favour  the  occurrence 
-of  incontinence.  On  the  other  hand,  it  is 
sometimes  associated  with  a  morbid  deficiency 
of  mtelligence. 
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Treatment.  —  The  treatment  ordmarily 
necessary  may  be  to  some  extent  inferred, 
when  examination  of  the  patient  has  deter- 
mined the  presence  or  absence  of  the  con- 
ditions named.  This  done,  the  next  indica- 
tion is  to  subdue  the  activity  of  the  expulsive 
function  of  the  bladder  by  some  agent  which 
possesses  that  power.  The  most  powerful 
for  this  purpose  is  undoubtedly  belladonna ; 
one  of  the  most  notable  qualities  of  this 
drug  is  its  temporary  influence  to  produce  a 
paralysed  condition  of  the  vesical  muscles. 
Thus,  if  administered  to  an  adult  whose 
powers  of  expelling  urine  are  feeble,  such, 
for  example,  as  are  commonly  met  with  in 
advancing  years,  complete  retention  of  urine 
is  often  produced.  Of  this  the  writer  has 
seen  many  marked  illustrations.  Now,  as 
has  already  been  observed,  in  not  a  few  of 
the  cases  of  so-called  'juvenile  incontinence,' 
its  existence  is  due  solely  to  persisting  habit 
after  the  original  occasion  of  it  has  long 
ceased ;  and  these  are  almost  certainly  and 
sometimes  rapidly  cured  by  administering 
the  agent  ia  question.  The  object  is  to 
induce  a  partial  paralysis  of  the  bladder  for 
a  period  of  some  weeks,  and  if  the  case  is 
obstinate,  even  for  two,  three,  or  four  months, 
and  by  this  means  not  only  to  destroy  the 
old  habit,  but  to  develop  a  new  one,  namely, 
a  habit  of  retention,  and  the  annoyance  dis- 
appears entirely  and  for  ever.  On  meeting, 
therefore,  with  a  case,  whether  in  childhood 
or  youth,  the  first  indication  is  to  correct 
any  manifest  deviation  from  the  ordinary 
standard  of  general  health ;  and,  secondly,  to 
administer  belladonna  persistently.  Small 
doses,  suited  to  the  age  of  the  patient,  suffice 
at  first,  and  may  be  given  every  afternoon 
and  evening  only- — say  from  six  to  twelve 
minims  of  the  tincture  on  each  occasion 
during  the  first  week.  In  the  second  and 
third  weeks  of  treatment,  the  dose  may  be 
augmented  one-fourth  ;  in  the  fourth  and 
fifth  weeks  the  original  dose  is  raised  a  third 
or  half;  meantime  some  improvement  will 
almost  certainly  by  this  time  be  manifest. 
Since  the  ability  to  bear  belladonna  increases 
rapidly  as  the  system  becomes  habituated  to 
it,  a  larger  dose  may  be  given  during  a  further 
term  of  three  successive  weeks,  by  which  time 
the  involuntary  discharge  of  urine  probably 
ceases.  If  not,  a  gradually  increased  dose 
must  still  be  continued.  After  this  the  dose 
may  be  gradually  diminished,  and  at  a  rate 
more  rapid  than  that  by  which  it  was  aug- 
mented :  the  habit  of  retention  has  probably 
been  formed  by  this  time,  and  when  cessa- 
tion from  medicine  takes  place,  no  recurrence 
of  the  symptoms  will  be  observed.  Such  is 
the  writer's  experience  in  a  considerable 
proportion  of  the  cases  which  have  fallen  in 
his  way.  But  it  must  be  confessed  that  a 
troublesome  minority  is  met  with  in  which 
the  influence  of  the  belladonna  has  not  been 
permanent.    It  almost  invariably  produces 
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some  improvement,  however,  and  it  is  worth 
while  to  be  careful  that  the  drug  has  been 
well  prepared.  Thus  the  writer  has  been 
successful  with  the  belladonna  of  one  che- 
mist, after  failure  with  that  of  others.  Now, 
in  regard  of  these  obstinate  and  exceptional 
cases,  what  remains  to  be  done  ?  It  may 
be  assumed  that  an  exhaustive  observation 
has  been  made  of  all  the  functions,  especially 
of  those  which  perform  digestion,  and  that  it 
is  unnecessary  to  insist  further  on  this  score, 
or  to  suggest  the  numerous  details  which 
such  consideration  gives  rise  to.  All  this 
done,  there  still  remain  modes  of  treatment 
of  a  local  character,  which  ultimately  almost 
always  prove  successful  in  these  cases.  These 
do  not  include  blisters  on  the  sacrum ;  appa- 
ratus to  prevent  the  patient  lying  on  his 
back,  when  asleep  ;  arrangements  to  arouse 
him  during  the  night  once  or  twice  to  pass 
water  voluntarily,  and  such  measures — all  of 
which  are  palliative  means,  and  do  Httle 
towards  a  radical  cure,  and  which  consti- 
tuted the  chief  agencies  employed  some 
years  ago. 

Superior  to  all  these  in  the  writer's  hands 
has  been  the  application  of  a  solution  of 
nitrate  of  silver  to  the  urethra,  whether  in 
the  male  or  female.  Even  the  use  of  a 
flexible  bougie,  small  of  course  for  children, 
passed  daily,  and  removed  in  the  course  of  a 
minute  or  so,  is  sometimes  successful.  But 
if  this  fails,  the  injection  by  means  of  a 
sufficiently  long  tube  of  the  solution  named 
to  the  prostatic  portion  of  the  urethra  and 
neck  of  the  bladder,  is  a  remedy  of  no  mean 
value.  The  process  generally  known  to 
surgeons  as  '  instillation,'  by  means  of  a 
syringe  and  a  flexible  tube,  is  perhaps  the 
best.  For  young  women  up  to  the  age  of 
eighteen  or  twenty  in  whom  this  unfortunate 
infirmity  still  exists,  the  writer  has  found 
it  almost  always,  if  not  invariably,  successful. 
It  should  be  applied  immediately  after  the 
bladder  is  emptied,  in  quantity,  say,  of  a 
di-achm,  and  of  a  minimum  strength  of  ten 
grains  to  the  ounce,  up  to  treble  that  strength 
if  necessary  for  subsequent  applications. 
Enough  should  be  employed  to  produce 
decided  smarting,  which  shall  continue  for 
a  day  or  two.  A  week  or  two  should  be 
permitted  to  elapse  between  each  apphca- 
tion. 

It  would  not  be  right  to  omit  the  mention 
of  other  remedies  besides  belladonna,  which 
may  be  used  either  alone  or  in  combination 
with  it.  Such  are  the  tincture  of  the  per- 
chloride  of  iron;  strychnine;  tincture  of  can- 
tharides ;  and  bromide  of  potassium.  The 
last-mentioned,  given  at  night  only,  has 
sometimes  a  manifestly  beneficial  eff"ect. 

Henry  Thompson. 

MIDDLE  PARK  HOT  SPRINGS, 
in  G-rand  County,  Colorado,  U.S.A. — 
Thermal  waters.    See  Mineral  Waters. 
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MIGRAINE. — A  synonym  for  megrim. 
See  Megrim, 

MIGRATION  OF  CORPUSCLES. 

The  escape  of  blood-corpuscles  through  the 
walls  of  minute  vessels,  and  their  passage 
into  the  surrounding  tissues.  The  process 
is  chiefly  seen  in  inflammation.  See  In- 
flammation. 

MILIARIA  {milium,  a  millet-seed). — 
Synon*  :  Sudamina  ;  Fr.  Miliavre ;  Ger. 
Friesel. 

Definition. — A  vesicular  eruption  of  the 
skin,  generally  associated  with  profuse  sweat- 
ing, and  sometimes  vdth  pyrexia. 

Description. — The  proximate  causes  of 
miliaria  are  heat  and  sweating.  The  vesicles 
have  the  bulk  of  millet-seeds ;  are  developed 
close  to  the  pores  of  the  skin ;  are  generally 
discrete  ;  and  are  dispersed  irregularly  over 
the  surface.  They  are  thin,  and  contain  at 
first  a  pellucid  fluid;  in  a  more  advanced 
stage  they  sometimes,  though  rarely,  become 
inflamed,  and  then  the  serum  becomes  milky 
and  opaque,  and  the  eruption  is  called  miliaria 
alba.  When  left  to  themselves  the  vesicles 
subside  and  dry  up  into  an  extremely  thin 
scale. 

Treatment. — The  treatment  of  miliaria 
consists  in  subduing  whatever  feverish  symp- 
toms may  be  present ;  in  lightening  the  cloth- 
ing and  coverings  ;  in  the  use  of  tepid  baths 
and  tepid  sponging ;  and,  after  the  bath,  dust- 
ing the  skin  with  some  absorbent  powder, 
such  as  fuller's  earth.  Sponging  with  lime- 
water  is  also  useful ;  and  the  use  of  a  lotion 
in  which  oxide  of  zinc  is  suspended  in  lime- 
water,  in  the  proi^ortion  of  40  grains  to  an 
ounce.  This  should  be  painted  on  the  affected 
parts  of  the  skin,  and  allowed  to  desiccate 
thereon.  Erasmus  Wilson. 

MILIARY  ANEURYSMS.— Minute 
dilatations  in  connexion  with  the  small 
blood-vessels ;  especially  met  with  in  the 
brain.    See  Brain,  Vessels  of.  Diseases  of. 

MILIARY  FEVER.— A  febrile  condi- 
tion  attended  with  the  eruption  of  miliaria. 
See  Miliaria. 

MILIARY  TUBERCLES.  —  True 
tubercles,  which  appear  in  the  form  of  minute 
grantdations.    See  Tubercle. 

MILK  FEVER.- Synon.  :  Ephemeral 
Fever  ;  Sc.  Weed  ;  Fr.  Fievre  de  Lait ;  Ger. 
Milchfieber. 

Definition. — A  febrile  condition  produced 
by  constitutional  disturbance,  accompanying 
the  flow  of  milk  to  the  breasts,  on  the  third 
or  fourth  day  after  delivery. 

Etiology. — The  older  writers  considered 
a  febrile  state  to  be  a  normal  accompani- 
ment of  the  estabUshment  of  the  secretion  of 
milk,  but  since  the  introduction  of  the  clini- 
cal thermometer,  and  its  employment  by 
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nm-ses  as  part  of  the  daily  routine  after 
labour,  it  has  been  shown  that  functional 
distiu'bauces  in  the  breasts  about  this  period, 
sufficient  to  cause  a  distinct  milk  fever,  are 
quite  of  exceptional  occurrence.  It  appears 
to  arise  chiefly  in  those  who  are  in  a  feeble 
state  from  want  of  nourishment,  loss  of 
blood,  or  other  cause  ;  or  to  occur  when  the 
child  has  not  been  put  to  the  breasts  suffi- 
ciently early  to  free  the  milk  tubes. 

Symptoms. — The  sj^mptoms  of  milk  fever 
are  sometimes  slight,  and  pass  off  very 
quickly,  in  which  case  the  term  '  ephemeral ' 
is  appropriate ;  but  sometimes  the  fever  is 
considerable,  the  temperature  rising  high, 
perhaps  exceeding  102°  F.,  and  the  pulse 
beating  120  or  more  in  the  minute,  from 
which  state  the  recovery  is  probably  less  rapid. 
The  patient  generally  experiences  slight 
shivering,  her  teeth  chatter,  there  is  a  sen- 
sation of  cold  water  running  down  her 
snine,  and  she  calls  for  blankets  and  hot- 
water  bottles.  At  this  time  the  breasts 
are  swollen  and  sensitive.  This  chill  soon 
gives  way  to  a  hot  stage,  which  may 
last  from  two  to  twelve  hours ;  the  head 
aches  badly ;  there  is  pain  in  the  limbs  and 
restlessness,  and  generally  thirst.  The  breasts 
now  become  very  painful  to  the  touch, 
hard,  and  knotty,  the  skin  tense  and  shiny, 
and  the  superficial  veins  distended,  while  the 
axillary  glands  are  enlarged,  and  the  lym- 
phatics running  to  them  can  be  felt  like 
cords.  Then  follows  the  sweating  stage, 
from  which  great  relief  is  experienced ;  the 
breasts  become  softer,  and  milk  commences 
to  flow  from  the  nipples ;  the  temperature 
falls  ;  and  all  the  symptoms  abate. 

Treatment. — During  the  cold  stage  the 
desfre  of  the  patient  for  hot-water  bottles 
and  blankets  should  be  gratified;  and  care 
should  be  taken  not  to  diminish  the  amount 
of  clothing  too  rapidly  during  the  hot  stage. 
The  bowels  should  be  evacuated.  A  dia- 
phoretic mixture,  such  as  solution  of  acetate 
of  ammonium  with  camphor  water,  should  be 
administered;  and  the  child  should  be  put 
to  the  breasts  as  soon  as  the  sweating  stage 
sets  in.  In  many  cases  flannels  wrung  out 
in  hot  water  applied  to  the  breasts  give  great 
rehef ;  and  sometimes  very  gentle  kneading 
towards  the  nipple,  using  the  thumb,  with 
vaselme  or  warm  oil,  starts  the  milk  to  flow 
from  the  nipple,  and  hastens  the  subsidence 
of  the  symptoms.         Clement  Godson. 

MIMOSIS  (fiifjiionai,  1  imitate).— A  term 
applied  to  the  phenomena  of  a  disease,  which 
resemble  or  imitate  those  of  another  disease. 

MIND,  Disorders  of.— See  Idiocy  ;  and 
Insanity. 

MINERAL  WATERS— Definition. 
Mmeral  Waters  is  the  name  given  to  those 
waters  which,  on  account  of  the  different 
saline  or  gaseous  substances  which  they  hold 


in  solution,  or  of  their  elevated  tempera- 
ture, are  used  in  the  treatment  of  disease, 
either  internally  or  in  the  various  forms  of 
baths. 

The  science  that  treats  of  the  effects  of 
mineral  waters  and  baths  on  a  great  number 
of  chronic  maladies  is  called  Balneothera- 
])eutics.  In  a  wider  sense  this  branch  of 
medicine  comprises  also  the  use  of  sea  baths 
and  of  common  water,  but  these  subjects  are 
treated  in  separate  articles.  See  Hydro- 
therapeutics  ;  and  Sea  Air. 

Courses  of  mineral  waters  and  baths  are 
to  be  regarded  as  methods  of  treatment 
analogous  to  courses  of  other  remedies ;  but 
they  are  much  more  complicated,  not  only 
because  many  of  the  mineral  waters  are  in 
themselves  compound  remedies  containing 
several  active  substances  in  combination, 
but  also  because  in  most  courses  of  waters 
or  baths  the  invalid  is  influenced  in  body 
and  mind  by  several  other  powerful  agents, 
such  as  travelling ;  change  of  social  con- 
ditions, occupation,  scene,  diet,  and  habits 
in  general,  mostly  including  increased  exer- 
cise ;  and  by  change  of  climate.  Each  of 
these  influences  has  in  itself  a  powerful 
action,  and  to  their  combination  we  must 
often  ascribe  a  great  part  of  the  curative 
effects  of  balneotherapeutic  courses ;  they 
ought  therefore  to  be  carefully  considered  in 
every  individual  case  as  part  of  the  plan 
prescribed.  We  are  unable  in  this  article 
fully  to  discuss  these  important  concomitant 
influences,  but  may  refer  for  their  critical 
estimation  to  Dr.  Braun's  treatise  On  the 
Curative  Effects  of  Baths  and  Waters,  and 
other  works. 

As  most  chronic  diseases  are  treated  by 
other  remedies  as  well  as  by  balneothera- 
peutic courses,  the  physician  mtist  in  every 
case  consider  whether  and  when  mineral 
waters  are  to  be  used,  either  instead  of  other 
remedies,  or  in  combination,  or  in  alternation 
with  them. 

General  Composition  and  Classification. 
The  principal  constituents  of  mineral  waters 
are :  Water,  sodiimi,  magnesium,  calcium,  and 
iron ;  combined  with  hydrochloric,  sulphuric, 
carbonic,  and  hydrosulphuric  acids,  the  two 
latter  existing  also  in  some  waters  'fr-ee,' 
that  is,  uncombined  with  bases.  Nitrogen 
and  oxygen  are  likewise  present  in  most 
mineral  waters  in  various  proportions ;  and 
in  some  there  are  also  silica,  arsenic,  bro- 
mine, iodine,  lithium,  manganese,  potassium, 
alum,  organic  matters,  and  several  other 
substances  in  small  quantities. 

The  substances  dissolved  in  mineral 
waters  are  derived  from  the  surface-soil  and 
the  rocky  strata  through  which  the  water 
deposited  from  the  atmosphere  passes.  The 
dissolving  power  of  this  water  is  much  in- 
creased by  the  gases  which  it  absorbs,  espe- 
cially carbonic  acid  and  oxygen.  The  con- 
stitution of  mineral  waters,  therefore,  varies 
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according  to  the  nature  of  the  strata  through 
which  they  have  passed. 

The  different  mineral  waters  may  be 
grouped  in  various  ways,  as,  for  instance, 
according  to  then-  chemical  constituents, 
their  temperature,  their  geological  origin  or 
geographical  distribution,  or  their  physio- 
logical or  therapeutical  actions. 

The  chemical  classification,  imperfect 
though  it  is,  offers  the  advantage  that  it 
directs  the  attention  at  once  to  the  most  im- 
portant constituents  of  the  water.  Some  of 
the  classes,  however,  are  not  named  accord- 
ing to  the  substances  contained  in  them  in 
the  largest  quantity,  but  according  to  those 
considered  most  potent ;  such  as  the  iron 
and  sulphur  waters.  Another  difficulty  in 
the  classification  is,  that  some  mineral 
waters  contain  several  active  substances  in 
sufficiently  large  proportions  to  allow  of 
their  being  placed  in  different  classes  ;  and, 
again,  that  some  springs  are  so  deficient  in 
active  principles  as  to  render  it  doubtful 
where  to  place  them.  Of  these  latter,  some 
appear  to  owe  their  virtues  to  the  water 
alone,  and  its  temperature,  aided  by  the 
chmate  with  which  they  are  associated. 
Beginning  with  the  latter  as  the  most 
simple,  we  may  group  the  mineral  waters 
in  the  following  principal  classes  : — 

I.  Simple  Thermal  Waters ;  II.  Common 
Salt  or  Muriated  Saline  Waters ;  III.  Alka- 
line Waters;  TV.  Sulphated  Saline  Waters; 
V.  Iron  or  Chalybeate  Waters ;  VI.  Sul- 
phur Waters  ;  VII.  Earthy  and  Calca/reous 
Waters. 

Some  of  the  waters  are  chiefly  used  for 
bathing,  others  more  for  drinking,  the  ma- 
jority for  both  purposes.  In  the  considera- 
tion of  the  uses  of  the  different  spas,  it  is 
important  to  distinguish  between  the  effects 
produced  by  the  baths,  and  those  caused  by 
the  internal  use  of  the  waters  ;  and  in  larger 
works  the  plan  followed  by  Dr.  Braun, 
namely,  to  devote  one  section  to  *  bathing  ' 
and  another  to  '  drinking  courses  of  mineral 
waters,'  offers  advantages  to  the  student; 
but  in  an  article  like  the  present  it  would  be 
inconvenient,  as  frequent  repetitions  would 
be  necessary. 

The  term  '  baths '  comprises  not  only  the 
ordinary  tub  bath,  but  also  swimming  baths, 
or  piscines ;  partial  baths  for  the  feet,  the 
hands,  and  other  parts ;  douches  of  great 
variety ;  vapour  baths  ;  carbonic  acid  baths ; 
and  mineral  mud  baths.  At  many  places 
also  inhalations  of  vapour  and  pulverised 
spray  form  part  of  the  treatment. 

We  will  now  give  a  short  accoimt  of  the 
different  classes. 

I.  Simple  Thermal  Waters.— The 
simple  thermal  waters  are  characterised  by 
poverty  in  solid  and  gaseous  substances,  and 
hence  low  specific  gravity ;  by  perfect  trans- 
parency ;  by  great  softness ;  and  by  elevated 
temperature — varying  in  the  different  spas 


from  about  80°  to  over  150°  F.  Some  of  them 
contain  nitrogen  in  larger  proportions  than 
the  gases  of  waters  usually  do,  others  more 
oxygen.  They  are  often  caUed  indifferent 
waters,  on  account  of  the  absence  of  special 
mineralisation;  and  also  wild  baths  {Wild- 
bader),  on  account  of  their  being  usually 
situated  m  wild  mountainous  regions. 

Action.— The  water  of  this  class  of  spas 
when  taken  internally  probably  acts  only  as 
ordinary  very  pure  warm  water.  By  the 
drinking  of  warm  as  well  as  of  cold  water, 
the  stomach  is  washed  out ;  the  secretion  of 
bile,  saliva,  pancreatic  juice,  urine,  etc.,  is 
increased;  the  tissue-change  is  augmented, 
and  the  removal  of  effete  matters  from  the 
tissues  and  blood  promoted;  and  by  the 
acceleration  of  the  retrogressive  tissue- 
change,  the  progressive  tissue-change  be- 
comes facihtated.  As  differences  between 
warm  water  and  cold  water,  we  may  mention 
that  the  latter  acts  more  as  a  local  excitant 
on  the  stomach,  while  the  former  is  more 
easily  absorbed,  and  makes  less  demands  on 
the  powers  of  the  constitution,  by  not  caus- 
ing any  expenditure  of  heat. 

The  simple  thermal  waters  are  much 
more  used  for  bathing  than  for  drinking 
courses ;  and  the  baths,  as  such,  have  prob- 
ably the  effects  of  ordinary  warm  baths, 
varying  according  to  the  temperature  of  the 
baths,  and  the  time  spent  in  them. 

As  the  fundamental  effects  of  warm  baths, 
which  effects  form  part  of  the  action  of  all 
kinds  of  warm  baths,  simple  as  well  as 
mineralised,  we  may  regard — 

(1)  That  they  soften  and  cleanse  the  skin 
more  rapidly  than  cold  baths,  and  prepare  it 
for  perspiration. 

(2)  That  they  equalise  and  diminish  the 
loss  of  heat,  and,  according  to  the  tempera- 
ture of  the  bath,  lessen  or  prevent  it  alto- 
gether; and  that,  in  the  hot  bath,  heat  is 
even  added  to  the  body. 

(3)  That  the  circulation  in  the  skin  is 
accelerated. 

(4)  That  the  organic  functions  and  the 
tissue-change  are  slightly  stimulated,  or 
rather  facilitated,  without  any  strong  reaction 
on  the  part  of  the  organism. 

(5)  That  the  nervous  system  and  muscular 
irritabihty  are  calmed. 

(6)  That  the  absorption  of  exudations  is 
promoted. 

These  effects,  as  already  mentioned,  vary 
considerably  with  the  degree  of  heat.  In  the 
tepid  bath  (fi-om  80°  to  95°  F.)  the  central 
nervous  system  and  the  action  of  the  heart 
are  but  slightly  influenced;  in  the  warm 
bath  (from  96°  to  102°  or  103°  F.)  the  heart's 
action  is  quickened,  but  the  respiration  is 
generally  only  shghtty  affected;  in  the  hot 
bath  (from  103°  to  110°  F.)  the  central  ner- 
vous system  becomes  much  more  excited ; 
not  only  is  the  heart's  action  further  accele- 
rated, but  the  respiration  becomes  rapid,  and 


BometimesirregiTlar;  and  the  hyperemia  of 
the  skin  leads  to  perspu-ation  on  removal 

from  the  bath.  „iinoTi'  ovo 

Baths  of  a  temperature  above  110  F.  aie 
scarcely  ever  used,  and  only  for  a  very  few 
minutes.  The  effects  vary  also  considerably, 
according  to  the  duration  of  the  immersion. 

Uses.— The  drinhing  courses  ot  these 
waters  may  assist  in  the  treatment  of  irri- 
table forms  of  affections  of  the  throat, 
stomach,  and  intestines,  with  spasmodic 
cou'^h,  cardialgia,  constipation  from  sluggish 
secretion  of  bile  and  intestinal  secretions; 
and  by  increasing  the  tissue-change,  and  re- 
moving used-up  material,  they  are  useful  in 
chronic  rheumatism  and  gout. 

One  of  the  main  uses  of  the  simple  thermal 
baths  is  to  allay  over-excitability  and  hyper- 
sensibihty  of  the  nervous  system  in  its  various 
spheres ;  thus  they  often  act  beneficially  in 
cases  of  nem-algia,  hyperssthesia,  painful 
menstruation,  and  hysterical  tendency.  Their 
reputation  in  painful  wounds  and  cicatrices 
is  historical.  In  these  cases,  as  well  as  in 
chronic  rheumatism  in  its  various  forms 
and  sciatica,  the  hotter  are  more  useful  than 
the  tepid  baths.  In  some  forms  of  paralysis 
and  loss  of  muscular  power  depending  on 
peripheral  changes,  such  as  exudations  on 
nerve-sheaths,  good  effects  are  produced  ; 
but  if  they  are  caused  by  changes  in  the 
centres  of  the  nervous  system,  not  much  is 
to  be  expected.  In  gout  the  internal  use  of 
other  mineral  waters  is  generally  required, 
but  as  second  courses  the  simple  thermal 
waters  are  often  useful ;  and  in  many  deh- 
cate  gouty  persons  the  balneotherapeutic 
treatment  ought  to  be  restricted  to  courses 
of  tepid  baths,  aided  by  climate  and  diet. 
Most  of  these  conditions  can  be  also  treated 
with  other  waters. 

The  ordinary  thermal  bath  requires  in 
many  cases  the  assistance  of  douches  and 
massage;  and  in  some,  douches  are  prefer- 
able to  the  ordinary  hot  baths,  either  alone 
or  in  combination  with  massage. 

Enumeration  and  Selection. — The  choice 
of  a  simple  thermal  spa  is  to  be  guided,  not 
by  the  name  of  the  disease  alone,  but  also  by 
the  state  of  constitution,  and  many  concomi- 
tant circumstances.  The  simple  thermal 
waters  deserve,  cceteris  paribus,  the  prefer- 
ence, when  gentle  management  is  required — 
when  it  is  desirable  to  make  as  shght  de- 
mands as  possible  on  the  powers  of  the  con- 
stitution. Their  action  is  in  this  respect 
greatly  assisted  by  the  mountainous  climate 
enjoyed  by  the  majority  of  these  baths.  The 
selection  of  a  special  spa  in  a  given  case  de- 
pends on  the  nature  of  the  case  in  the  widest 
sense;  on  the  degree  of  elevation  which  is 
desirable ;  on  the  means  of  treatment  ob- 
tainable and  customary  at  the  different 
spas,  including  the  most  important  agent — 
the  spa  physician;  on  the  accommodation, 
the  food,  manner  of  living,  and  social  condi- 
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tions  ;  on  the  distance  and  means  of  reaching 
the  spa ;  and  on  many  other  circumstances. 
Information  on  these  subjects  can  only  be 
obtained  by  the  study  of  larger  works,  and 
by  personal  visits.  We  can  give  here  only 
the  names  of  the  principal  spas  of  this  class 
arranged  according  to  their  elevation : — 


Name 


Panticosa 

Leukerbad  \ 
(Loeche-  Y 
les-Baias)  j 

Bormio 

Gastein 

PfiifCers 

Johannisbad 

Bagneres  de ) 
Bigorre  J 

Eagatz 

Badenweiler 

Landeok 

Wildbad 

Plombiferes 

LuxeuU 

Neuhaus 

Liebenzell 

Warmbrunn 

Tobelbad 

Aix-les-Bains 

Buxton 

Solilangenbad 
Neris 

R'bmerbad  1 
and  TtlfEer  j 
TepUtz 
Lucca 
Dax 
Batli 


Country 


Spain  (Pyrenees) 

Switzerland 

Italy 

Austrian  Alps 
Switzerland 
Bohemia 
France 
(Pyrenees) 
Switzerland 
Baden 

Silesia  (Prussia) 
Wilrtemberg 
France 
France 

Styria  (Austria) 
Wilrtemberg 
Silesia  (Prussia) 
Tyrol 

SaToy,  France 
England 

Nassau  (Pnissia) 
France 

Styria  (Austria) 

Bohemia 
Italy 
France 
England 


Elevation 
(approxi- 
mative). 
Feet 

Tempera- 
ture of 
springs. 
Fahren- 
heit 

5000 

770-92° 

4600 

102°-122° 

4300 

900-104° 

3300 

95°-114-8° 

2115 

lUU  4 

2000 

86° 

1850 

90°-95° 

1570 

96° 

1425 

86''-90-6° 

1400 

66°-84-2° 

1323 

95°-98-6'' 

1310 

e6°-156° 

1300 

65°-163° 

1200 

95° 

1113 

72°-82° 

1100 

96-8°-104° 

1090 

770-820 

1060 

86°-120° 

[    1000  1 
1  (nearly)  f 

82° 

900 

81-5°-86° 

800 

114°-126° 

700-800 

93°-100° 

650 

95°-120° 

500 

100°-129° 

130 

127°-140° 

100 

100°-120° 

Many  other  slightly  mineralised  warm 
waters,  whose  principal  action  is  to  be  re- 
ferred to  water  and  heat,  might  be  mentioned 
here,  while  several  of  the  places  contained  in 
the  Hst,  as  Leukerbad,  Bormio,  Bagneres  de 
Bigorre,  and  Bath,  might  find  places  in  other 
divisions. 

The  very  hot  Algerian  baths,  Hammam- 
Meskoutin,  Biskra,  and  Hammam-E'Irha, 
the  last  beautifully  situated  some  sixty  miles 
from  Algiers,  belong  likewise  to  this  class. 

The  United  States  of  America  are  likevrise 
rich  in  simple  hot  springs,  which  are  partly 
already  in  use,  partly  awaiting  development. 
Sooner  or  later  they  will  equal  and  perhaps 
surpass  the  most  celebrated  thermal  waters 
of  Europe.  We  will  only  mention  here  a  few 
of  them  :  the  '  Hot  Springs  '  in  Virginia ;  the 
'  Hot  Springs  '  in  Arkansas  ;  the  '  Calistoga 
Hot  Springs,'  California  ;  the  '  Geysers,' 
California ;  the  '  Paso  Robles  Hot  Springs  ' 
in  California ;  the  '  Idaho  Hot  Springs '  in 
Colorado ;  the  '  Warm  Springs '  in  North 
Carolina  ;  the  '  Warm  Springs  '  in  Georgia ; 
'  Lebanon  Springs '  in  Columbia  coimty, 
New  York ;  the  '  Warm  Springs '  and  the 
'  Healing  Springs  '  in  Bath  county,  Virginia. 
(For  further  information  we  refer  to  The 
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Mineral  Springs  of  the  JJnited  States  of 
America,  by  G.  E.  Walton,  M.D.,  New  York, 
1888.) 

Allied  in  their  action,  thotigh  more  power- 
ful in  their  demands  on  the  system  and  in 
their  effects,  are  the  natural  hot  -  vapour 
baths  in  the  large  cave  of  Monsummano  in 
Upper  Italy,  and  in  the  smaller  excavation 
in  the  rocks  of  Battaglia  in  the  Euganean 
mountains. 

II.  Common  Salt  or  Muriated  Saline 
Waters. — Composition. — Common  salt,  or 
chloride  of  soditnn,  is  the  principal  solid  con- 
stituent of  the  waters  of  this  class  ;  but  this 
substance  is  contained  also  in  many  other  i 
mineral  waters,  especially  in  some  alkaline, 
some  sulphur,  and  some  Glauber's  salt  waters, 
and  has  a  considerable  share  in  the  effects 
of  these  waters.  Some  of  the  springs  in 
this  class  contain  also  appreciable  quantities 
of  iron,  and  of  carbonates  of  sodium,  lithiTmi, 
magnesimn,  and  Hme,  by  which  their  action 
is  modified. 

Action. — In  order  to  appreciate  the  action 
of  the  common  salt  waters,  we  must  bear  in 
mind  that  common  salt  forms  part  of  all  the 
tissues  and  juices  of  the  body;  that  it  promotes 
digestion  :  that  it  is  essential  to  the  forma- 
tion as  well  as  the  disintegration  of  cells  and 
tissues ;  that  it  stimulates  not  only  the 
retrogressive,  but  also  the  progressive  tissue- 
change  or  nutrition  of  the  body  ;  and  that  it 
is  a  great  agent  in  the  processes  of  secretion 
and  absorption.  Chloride  of  sodium  stimu- 
lates the  secreting  apparatus  of  the  stomach 
and  intestines,  and  hence  the  action  of  the 
bowels  and  the  circvdation  of  the  portal 
system,  and  indirectly  the  general  circula- 
tion. It  quickens  the  tissue-change ;  and 
through  this,  as  well  as  the  increased  circu- 
lation, it  promotes  absorption  of  pathological  i 
products,  without  lowering  the  organism,  j 
In  larger  doses,  however,  beyond  about  five 
drachms  per  diem,  irritation  of  the  mucous 
membrane  of  the  stomach  and  intestines  ' 
may  be  produced.  The  action  of  the  com- 
mon salt  waters  is  modified  by  their  accom- 
panying properties,  especially  by  the  carbonic 
acid  contained  in  them,  by  their  temperature, 
and  by  the  degree  of  their  concentration. 

The  carbonic  acid  in  this  and  other  classes 
of  waters  quiets  the  sensitive  nerves  of  the 
stomach ;  stimulates  the  secretion  and  peri- 
staltic action  of  the  stomach  and  bowels; 
and  indirectly  increases  the  secretion  of  the 
kidneys.  In  large  quantities,  however,  if 
not  rapidly  ejected  by  eructation,  it  may 
produce,  by  being  absorbed,  poisonous  effects 
on  the  blood  and  nervous  system.  The  pre- 
sence of  carbonic  acid  in  salt  waters  increases 
the  effects  of  chloride  of  sodium  on  the 
stomach  and  intestines,  and  by  accelerating 
the  passage  of  the  waters  from  the  stomach 
into  the  intestinal  canal,  promotes  the  action 
of  the  bowels. 

Elevation  of  the  temperature  of  the  water 


produces  more  rapid  absorption,  and  thus 
diminishes  the  local  and  increases  the  more 
distant  and  constitutional  effects. 

Concentration  increases  the  local  stimula- 
tion. 

As  to  the  action  of  these  waters  in  the 
form  of  baths,  the  chloride  of  sodium  and 
other  chlorides  (though  any  absorption 
through  the  skin  of  these  and  other  salts 
contained  in  mineral  waters  is  doubtful,  or, 
at  all  events,  forms  only  a  smaU  part  of  their 
therapeutic  effects)  stimulate  the  cutaneous 
ends  of  the  nerves  and  the  capillaries,  and 
promote  through  this  the  nutrition  and 
tone  of  the  skm,  and  indirectly  the  tissue- 
change,  an  action  which  is  heightened  by  the 
presence  of  carbonic  acid,  as  witnessed  at 
the  gaseous  saline  baths  of  Eehme  and 
Nauheim.  The  action  of  the  salt  and  of  the 
carbonic  acid  on  the  skin  is,  however,  not  to 
be  regarded  as  merely  local,  but  as  trans- 
missible from  the  nerve-ends  to  the  various 
nerve-centres,  and  producing  through  these 
reflex  effects. 

Uses. — Salt  waters  and  salt  baths  are 
useful  in  weakness  of  the  skin  ;  in  tendency 
to  rheumatic  fever  or  bronchitis  ;  in  retarded 
convalescence  from  acute  and  chronic  illness ; 
in  enlargements  of  joints  from  preceding  in- 
flammation ;  in  scrofulous  complaints ;  in 
many  forms  of  anaemia  and  chlorosis — 
esj)ecially  those  where  iron  alone  is  not 
borne  ;  in  numerous  cases  of  Indian  cachexia; 
and  in  cases  of  sluggish  circulation  in  the 
portal  system,  which  leads  to  innumerable 
varieties  of  digestive  troubles,  to  congestion 
of  the  liver,  and  of  the  pelvic  organs  in 
women,  and  to  piles. 

Enumeration  and  Selection. — The  same 
classes  of  cases,  as  far  as  the  name  goes,  are 
treated  alilce  by  alkahne  and  sulphated  waters. 
The  individual  conditions  must  guide  the 
practitioner  in  deciding  for  either  the  one  or 
the  other  land  of  waters,  and  for  the  special 
spa,  according  to  the  strength  of  the  springs, 
the  additional  ingredients,  such  as  hthium  and 
arsenic  at  Baden-Baden,  the  amount  of  car- 
bonic acid,  and  the  climatic  and  concomitant 
conditions.  Spare  and  pale  persons,  we  may 
mention,  mostly  bear  the  common  salt  waters 
better  than  stronglj^  aUcahne  and  sulphated 
waters.  Common  salt  waters  are  to  be  found 
in  almost  all  countries;  we  can  only  give 
the  most  important  or  best  known.  In  Eng- 
land: Droitwich — perhaps  the  strongest 
of  all  brines,  with  good  arrangements, 
Nantwich,  Ashby-de-la-Zouche  (Ivanhoe 
Baths),  Middlewich,  Woodhall,  and  Harro- 
gate ;  Leamington  and  Cheltenham  contain 
likewise  much  common  salt,  in  addition  to 
sulphate  of  sodium.  In  Noi-th  America, :  St. 
Catharine's  WeUs,  Michigan  Congress  Spring, 
Spring  Lake  Well,  Fruit  Port  Well,  the  cele- 
brated Saratoga  Springs,  and  the  Ballston 
Spa.  In  Germany :  Kissingen,  Homburg, 
Rehme-Oeynhausen,  Nauheim,  Kreuznach, 
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Soden,  Pyrmont  (which  contains  salt  as  well 
as  iron  springs),  Wiesbaden,  Hall  in  Austria, 
Hall  in  the  Tyrol,  Hall  in  Wiirtemberg, 
ReichenhaU,  Ischl,  Kreuth,  Diirkheim,  Kosen, 
Kcenigsdorif-Iastrzemb,  Krankenheil,  Mon- 
dorf,  Salzungen,  Canstatt,  Cronthal,  Baden- 
Baden,  and  several  others.  In  France: 
Boiirbonne  -  les  -  Bains,  Lamotte  -  les  -  Bains, 
Balaruc,  Salms,  and  others.  In  Italy : 
Ischia,  Castellamare,  Castro -Caro,  Monte 
Cattini,  La  Porretta.  In  Switzerland :  Bex. 
In  Spain :  Las  Caldas  de  Besaya,  Las  Oaldas 
de  Estrae,  and  Las  Caldas  de  Mombuy. 

III.  Alkaline  Waters. — Composition. — 
The  alkaline  waters  contain  carbonate  of 
sodium  as  a  prominent  constituent ;  they  are 
also  more  or  less  rich  in  carbonic  acid ;  and 
some  are  distinguished  by  so  large  a  propor- 
tion of  chloride  of  sodium  as  to  warrant  a 
subdivision  into — (1)  simple  alkaline  waters ; 
and  (2)  muriated  alkaline  waters. 

Action. — In  considering  the  dietetic  and 
medicinal  value  of  these  waters,  we  must 
bear  in  mind  that  sodium  in  combination  with 
carbonic  acid  is  a  most  important  constituent 
of  the  human  body.  Oxidation  and  tissue- 
change  seem  to  be  greatly  influenced  by 
the  presence  of  soda;  various  proteid  bodies 
seem  to  be  kept  in  solution  by  it ;  it  has  a 
considerable  share  in  the  secretion  of  saliva 
and  bile,  and  in  the  digestive  processes ;  and, 
according  to  Liebig,  it  acts  as  a  vehicle  for 
the  carbonic  acid  from  the  blood  to  the 
limgs. 

Carbonate  of  sodium  may  be  considered  as 
an  antacid,  as  a  diuretic,  as  a  promoter  of 
tissue-change,  and  as  a  solvent.  The  bene- 
ficial effects  of  alkalis  are  in  general  pro- 
duced only  by  a  systematic  use  of  small 
doses ;  whilst  large  quantities  cause  emacia- 
tion by  their  excessive  solvent  effect,  and 
diminish  the  tissue-change  by  their  depress- 
ing influence  on  the  heart's  action.  The 
action  of  soda  differs  in  this  respect  from 
that  of  chloride  of  sodium,  which  even  in  con- 
siderable doses  increases  the  tissue-change, 
and  does  not  so  easily  exercise  an  emaciating 
effect. 

Uses. — The  conditions  in  which  alkaliae 
waters  are  mostly  employed  are  certain 
forms  of  dyspepsia,  with  imdue  acidity  of  the 
stomach ;  congestive  conditions  of  the  liver 
from  sluggish  portal  circulation ;  tendency  to 
gall-stones ;  diabetes ;  uric-acid  diathesis,  and 
its  results— gravel  and  lithiasis ;  some  forms 
of  gout;  and  especially  chronic  catarrhal  af- 
fections of  the  mucous  membranes  of  the 
respiratory,  digestive,  and  genital  organs. 

Enumeration  and  Selection.— Where  it 
is  necessary  to  improve  the  state  of  the  blood, 
or  to  avoid  emaciation,  the  muriated  alkaline 
are  preferable  to  the  simple  alkaUne  waters. 

1.  The  principal  spas  with  simple  alkalvne 
^^aters  n.ve-{a)  Hot:  Vichy,  Neuenahr, 
Mont  Dore,  Chaudes  Aigues,  and  Neris,  the 
three  last  bemg  feebly  mineralised ;  (6)  Cold : 
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Vals,  Salzbrunn,  Le  Boulou,  Evian,  Bilin, 
Apollinaris,  Gerolstein,  Fachingen,  Geilnau, 
WilhelmsqueUe,  Taunus,  Giesshiibel,  Soulz- 
matt,  and  Marcols.  In  North  America — the 
Bladon  Springs  in  Alabama,  the  Sheldon 
Springs  in  Vermont. 

2.  The  chief  mv/riated  alkaUne  waters  are 
— (a)  Ems,  Eoyat,  and  La  Bourboule,  which 
represent  the  hot  springs;  (i)  Luhatschowitz, 
Selters,  Gleichenberg,  Eoisdorf,  Eosbach, 
Vic-sur-C^re,  and  Toennistein,  which  are 
cold.  In  North  America  the  Congress  Springs 
in  California,  and  the  St.  Louis  Spring  in 
Michigan,  belong  to  this  class.  The  so-caUed 
California  Seltzer  Springs  are  peculiar  in  so 
far  as  they  contain  a  larger  quantity  of  car- 
bonate of  magnesium  (10  grains  in  a  pint) 
than  of  either  carbonate  or  chloride  of 
sodium.  These  springs  seem  therefore  to 
offer  advantages  in  oxaluria. 

We  ought  to  remark  that  several  of  the 
waters  in  this  class,  especially  La  Bourboule 
and  Mont  Dore,  contain  arsenic  in  appreci- 
able quantities,  while  others  contain  lithium, 
as  Eoyat. 

IV.  Sulphated  Waters. — Composition. 
We  include  imder  this  term  those  springs 
which  are  characterised  by  a  preponderating 
amount  of  the  sulphates  of  sodium  or  magne- 
sium, or  both  sulphates  together.  They  may 
be  subdivided  into  (1)  simple  stolpihated 
waters  or  bitter  waters ;  and  (2)  alkaline 
sulphated  waters,  which  latter  contain  also 
carbonate  and  chloride  of  sodium. 

Action. — The  hitter  salts  can  scarcely  be 
said  to  be  constituents  of  the  organism  ;  they 
seem  to  act  by  stimulating,  and  in  larger 
doses  irritating,  the  mucous  membrane  of  the 
stomach  and  alimentary  canal,  causing  thin 
watery  secretion,  and  in  large  doses  diarrhoea. 
Sulphate  of  sodium  is  less  irritating  than  sul- 
phate of  magnesium.  The  peristaltic  action 
of  the  bowels  is  likewise  increased  by  them. 
Their  continued  employment  is  apt  to  cause 
emaciation.  By  the  presence  of  carbonate 
and  chloride  of  sodium,  the  action  of  the 
bitter  salts  is  modified. 

Uses. — The  bitter  waters  are  useful  in 
habits  of  constipation  with  sluggish  portal 
circulation,  in  hemorrhoidal  tendencies,  in 
congestion  and  enlargement  of  the  liver  and 
spleen,  in  some  forms  of  dyspepsia,  in  gall- 
stones and  allied  affections,  in  gouty  condi- 
tions, lithiasis,  and  diabetes ;  and,  ceteris 
paribus,  have  in  stout  and  in  so-caUed  ple- 
thoric persons  the  preference  over  the  muri- 
ated saline  waters. 

Enumeration  and  Selection.  —  Where 
prolonged  courses  are  required,  the  weaker 
sulphated  waters,  and  especially  the  alkaline 
sulphated  waters,  are  to  be  preferred ;  whilst 
the  stronger  bitter  waters  are  more  fre- 
quently selected  for  occasional  pm'ging  doses. 
(1)  The  principal  simple  sulphated  or  hitter 
waters  are :  Pullna,  Saidscliutz,  Sedlitz, 
Birmensdorf,  Ivanda,  Hunyadi  Jinos  and 
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other  springs  near  Ofen,  Epsom,  Eiibinat, 
Las  Caldas  de  Cuntio,  Aranjuez,  Friedrichs- 
hall,  and  Mergentheim,  the  two  latter  being 
also  rich  in  chlorides.  Weaker  springs  of  a 
similar  nature  are  at  Leamington  and  Chel- 
tenham—both with  a  large  amount  of  com- 
mon salt,  at  Scarborough,  and  at  the  Purton 
Spa.  (2)  The  principal  alkaline  sulphated 
waters  are  Carlsbad,  Marienbad,  Tarasp- 
Schuls,  Franzensbad,  Elster,  and  Bertrich. 
The  constitution  and  the  action  of  the  waters 
of  Carlsbad  and  Bertrich  are  modified  by 
their  thermal  nature.  North  America  pos- 
sesses some  milder  springs  of  this  class : 
Estrill  Springs,  Crab  Orchard  Springs,  Bed- 
ford Springs,  Midland  Well. 

V.  Iron  or  Chalybeate  Waters. — Com- 
position.— Iron  is  contained  in  the  majority 
of  mineral  waters ;  but  we  regard  as  iron 
waters  only  those  w'here  the  quantity  of  iron 
is,  in  proportion  to  the  other  constituents, 
BO  far  predommant  as  to  give  a  therapeutic 
character  to  the  springs. 

Action. — The  formation  of  blood-globules, 
the  contractihty  of  the  blood-vessels,  the 
oxidation  and  the  production  of  heat,  and 
the  general  nutrition  of  tissues  seem  to  be 
favoured  by  the  use  of  iron  waters.  A  small 
quantity  only  of  iron  seems  to  be  absorbed 
by  the  stomach ;  none  through  the  skin.  The 
action  of  chalybeate  baths  seems  to  be  due 
to  the  influence  of  the  water  and  carbonic 
acid  only. 

Uses. — The  conditions  most  benefited  by 
chalybeate  waters  are  the  various  forms  of 
anaemia,  or  poverty  of  blood  and  particularly 
of  red  corpuscles,  especially  when  caused  by 
actual  loss  of  blood,  suppuration,  or  previous 
acute  or  chronic  disease.  The  liver  and 
digestive  organs,  however,  must  be  in  healthy 
working  order,  whilst  in  cases  of  anaemia  ac- 
companied by  congestion  of  the  liver  and 
spleen,  chalybeates  alone  are  rarely  useful, 
but  must  be  preceded  or  modified  in  their 
action  by  the  use  of  saline  waters  or  other 
aperients  ;  and  this  is  often  the  case  not  only 
in  anaemia  of  Indian  and  malarious  cachexia, 
but  also  in  chlorosis.  Neuralgia,  sterility, 
impotency,  and  general  debility,  are  often 
benefited  through  improvement  of  the  gene- 
ral health.  Those  iron  waters  are  most 
useful  which  contain  the  iron  in  the  form 
of  the  bicarbonate  of  the  protoxide,  kept  in 
solution  by  free  carbonic  acid. 

Enumeration  and  Selection.  —  Iron 
springs  are  (1)  comparatively  pure,  that  is, 
containing  only  a  few  grains  of  other  sub- 
stances in  sixteen  ounces  of  water :  Schwal- 
bach,  Spa,  Briickenau,  Schandau,  Liebwerda, 
FHnsberg,  Freienwalde,  Eecoaro,  Kcenigs- 
warth,  Liebenstein,  Altwasser,  Flitwick, 
Tunbridge  Wells,  and  one  of  the  springs  at 
Harrogate  ;  (2)  compoimd  iron  springs,  that 
is,  which  contain,  in  addition  to  iron  and  car- 
bonic acid,  a  moderate  quantity  of  other  salts, 
especially  the  carbonates  of  sodium,  calcium, 
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and  magnesium,  the  sulphates  of  sodiuuj, 
magnesium,  and  calcium,  and  common  sail ; 
Aratapak,  Orezza,  Pyrmont,  Driburg,  Eip- 
poldsau,  Griesbach,  Antogast,  Petersthal,^ 
Elster,  Booklet,  St.  Moritz,  Eeinerz,  Godes- 
berg,  Cudowa,  Imnau,  Bussang,  and  Santa 
Catarina.  In  North  America  :  Bailey  Springs, 
Stafford  Springs,  Greencastle  Springs,  Estill 
Springs,  Schooley's  Mountain  Springs,  Mont- 
vale  Springs,  Eawley  Springs.  Somewhat 
different  in  their  action  and  less  easily  assimi- 
lated are  the  springs  containing  sulphate  of 
iron.  Eepresentatives  of  this  class  are,  in 
America— the  Oak  Orchard  Acid  Springs,  the 
Bath  Alum  Springs,  Stribhng  Springs,  Bed- 
ford Alum  Springs,  and  Variety  Springs.  The 
best  known  in  Europe  are  :  Flitwick  in  Bed- 
fordshire, Muskau  in  Silesia,  Parad  in  Hun- 
garia,  Alexisbad,  and  Eatzes.  Eich  in  sul- 
phate of  iron  in  combination  with  arsenic 
are  the  waters  of  Eoncegno  and  of  Le\'ico 
in  the  Austrian  Tyrol ;  they  are  very  power- 
ful, and  can  only  be  taken  in  small  doses. 

VI.  SulpliTzr  "Waters. — Composition. — 
Amongst  sulphur  waters  we  class  those 
springs  which  contain  either  sulphuret  of 
hydrogen,  or  the  sulphureb  of  sodium,  cal- 
cium, potassium,  or  magnesium,  in  an  ap- 
preciable and  constant  proportion.  They  are 
partly  thermal,  partly  cold ;  and  some  of 
them,  especially  Aix-la-Chapelle,  Uriage,  and 
Baden  in  Switzerland,  the  Columbia  Springs 
in  New  York,  and  the  Louisville  Artesian 
Well  in  Kentucky,  U.S.A.,  contain  a  con- 
siderable proportion  of  common  salt  and 
other  soUds,  which  are  to  be  taken  into  con- 
sideration in  the  appreciation  of  then*  effects. 

Action.  —  It  is  difficult  to  describe  the 
physiological  effects  of  the  sulphiu*  waters, 
so  far  as  they  depend  on  such  minute  quan- 
tities of  sulphur  as  are  contained  in  them. 
Sulphur-water  baths  seem  to  act  in  the  same 
manner  as  simple  baths.  If  the  waters  are 
taken  internally,  some  sulphmretted  hydro- 
gen is  probably  absorbed,  entering  the  circu- 
lation through  the  portal  vein.  The  pure 
sulphur  waters  exercise  a  constipating  rather 
than  an  aperient  effect.  The  faeces  become 
mostly  blackened  firom  sulphuret  of  iron. 
The  protracted  use  of  these  waters  is  apt  to 
lead  to  a  certain  degree  of  anaemia,  possibly 
from  the  action  of  the  sulphur  on  the  iron  of 
the  blood-globules. 

Uses. — Sulphur  waters  are  mostly  used 
in  combined  bathing  and  drinking  courses, 
as  also  by  inhalation,  in  cases  of  metallic 
poisoning ;  in  congestion  of  the  liver  ;  piles ; 
bronchial,  laryngeal,  and  pharyngeal  catarrh; 
in  early  chronic  phthisis  ;  in  numerous  cuta- 
neous affections,  especially  the  herpetic 
dyscrasia  of  the  French ;  in  rheumatism  and 
gout ;  and  in  constitutional  syphilis. 

Enumeration  and  Selection.— The  best 
known  thermal  sulphvA-  waters  are :  Eaux 
Bonnes,  Eaux  Chaudes,  Cauterets,  Saint 
Sauveur,  Bareges,  Bagn^res  de  Luchon,  Ax, 


MINEEAL  WATEES 


145 


Escaldes,  Le  Vernet,  Am^lie-les-Bains, 
Uriage,  Allevard,  Ais-les-Bains,  Aix-la-Cha- 
pelle^  Baden  in  Austria,  Baden  in  Switzer- 
land, Lavey,  and  Schinznach  in  Switzerland, 
Battaglia  and  Abano  in  the  Euganean 
mountains;  Panticosa  in  Spain;  Mehadia, 
and  other  springs  in  Hungary ;  and  Helouan 
or  Helwan,  near  Cairo.  Cold  suljphur 
springs  are  :  Eilsen,  Nenndorf,  Langen- 
briicken,  Weilbach,  Meinberg,  Eeuthngen, 
Enghien,  Challes,  Stachelberg,  Heustrich, 
Giu-nigel,  some  Harrogate  springs,  Llan- 
drindod  and  BuUth  in  Wales,  Moffat  and 
Strathpeffer  in  Scotland,  and  Lisdoonvarna 
in  Ireland.  There  are  also  several  imj)ortant 
sulphur  springs  in  the  United  States  of 
America. 

VII.  Earthy  and  Calcareous  Waters. 
Composition.  —  As  ea/rthy  and  calcareous 
waters  we  designate  those  springs  in  which 
the  earthy  substances,  especially  carbonate 
and  sulphate  of  calcium  and  carbonate  of 
magnesium,  form  the  prominent  constituents. 

Action. — In  the  shape  of  baths,  the  earthy 
waters  act  almost  in  the  same  way  as  ordi- 
nary water  baths.  Internally  taken,  the  car- 
bonate of  calcium  exercises  an  antacid  and 
a  soothing  effect  on  the  mucous  membrane 
of  the  stomach  and  intestines,  and  together 
with  the  sulphate  of  calciimi  is  shghtly  as- 
tringent and  constipating.  If  hme  is  ab- 
sorbed, it  may  assist  ia  the  formation  of  cells 
and  of  bone,  and  may  exercise  also  a  soothing 
effect  on  other  mucous  membranes. 

Uses. — These  waters,  according  to  their 
composition,  are  useftd  in  digestive  troubles 
with  tendency  to  acidity,  diarrhoea,  and  un- 
due irritabnity  of  the  mucous  membrane. 
They  are  employed  also  in  osteomalacia, 
rachitis,  and  tuberculosis;  and,  farther,  in 
some  skin-diseases,  especially  in  eczema  and 
psoriasis,  where,  however,  the  long  continua- 
tion of  the  warm  bath,  that  is,  the  soaking  of 
the  skin,  is  of  more  importance  than  the 
natmre  of  the  soUd  constituents  contained  in 
the  water.  Some  of  these  waters  possess  a 
great  reputation  in  chronic  catarrh  of  the 
bladder,  and  in  tendency  to  gravel  and 
stone ;  but  probably  the  large  quantity  of 
water  consumed,  as,  for  instance,  at  Con- 
trexeville,  and  the  consequent  dilution  of  the 
urine  and  the  washing  out  of  renal  tubules, 
are  here  to  be  regarded  as  the  principal 
causes  of  the  useful  effect.  The  best  known 
earthy  or  calcareous  waters  are :  Wildungen, 
Lippspringe,  with  the  Inselbad,  Weissenburg 
Contrexeville,  Vittel,  Bagn^res  de  Bigorre, 
bt.  Arnaud,  and  Cransac ;  and  amongst  the 
Uble  waters :  Couzan,  St.  Gahnier,  and  the 
Taunus  water.  In  North  America  the  best 
known  earthy  or  calcic  springs  are :  the 
Lutterworth  Springs,  Eaton  Eapid  Wells 
and  Leslie  Well  in  Michigan;  the  Gettys- 
burg Sprmg  m  Pennsylvania ;  the  Sweet 
bpnngs  m  West  Virginia;  and  the  AUeghanv 
opnngs  m  Virginia. 
n. 


Many  of  the  waters  mentioned  in  other 
classes  might  also  be  mentioned  here,  such 
as  Bormio,  Leuk,  Bath,  and  Lucca,  named 
under  the  simple  thermal  waters ;  and  Baden 
in  Austria,  Baden  in  Switzerland,  Schinznach, 
Battaglia,  Abano,  and  others  enumerated 
under  the  sulphur  waters. 

On  prescribing  Mineral  Waters  and 
Baths. — In  every  case  we  must  first  settle 
the   question  whether  the  treatment  by 
mineral  waters  and  baths  offers  advantages 
over  ordinary  treatment.    If  the  question  is 
answered  in  the  affirmative,  we  have  to  con- 
sider not  only  the  nature  of  the  disease,  but 
quite  as  much  the  nature  of  the  individual 
in  whom  it  occurs ;  the  amount  of  vital  forces 
in  general ;  the  power  of  reaction  ;  the  state 
of  the  different  organs ;  and  whether  they 
are  healthy  and  vigorous  and  can  assist  in 
reheving  the  diseased  part  of  the  organism, 
or  whether  they  are  feeble  or  crippled  and 
unable  to  respond  to  any  unusual  demand 
made  on  them.    Thus  we  shall  be  enabled 
to  decide  whether  stronger  therapeutic  in- 
fluences can  be  employed ;  whether  longer 
and  rougher  jomrneys  are  permitted,  and 
colder  climates  and  seasons  ;   or  whether 
delicate  treatment  is  essential,  comprising 
the  simple  thermal  baths,  summer  tempera- 
ture, mountain  climates  of  moderate  eleva- 
tion, sunny  aspects,  and  easy  journeys.  The 
baths  and  waters  are  not  to  be  selected 
according  to  the  chemical  constitution  of 
their  springs  alone,  but  the  means  and  appli- 
ances in  use,  and  the  accustomed  methods 
of  treatment  at  certain  places,  the  qualities 
of  the  local  physician,  the  accommodation, 
the  food,  the  cooking,  and  the  social  con- 
ditions, the  facUity  of  reaching  a  place,  the 
climate  and  other  elements  of  '  change,'  are 
each  and  every  one  to  be  taken  into  con- 
sideration.   It  must  be  evident  already  from 
these  remarks  that  the  same  morbid  affection 
can  occasionally  be  treated  with  advantage 
by  different  classes  of  mineral  waters  and  at 
different  spas,  and  that  apparently  widely 
different  diseases  may  be  benefited  by  the 
same  spa ;  not  only  because  many  mineral 
waters  are  composed  of  different  active  ele- 
ments, but  also  because  the  internal  and 
external  administration  of  the  same  water 
may  be  so  much  varied  as  to  produce  a  great 
variety  of  effects.    In  many  instances  the 
disease  itself  cannot  be  directly  attacked,  but 
our  efforts  must  be  directed  towards  im- 
proving the  general  constitution,  and  through 
this  influencing  the  diseased  portion  of  the 
organism. 

In  most  cases  the  local  physician  is  as 
important  as  the  nature  of  the  waters,  and 
in  some  even  more  so. 

We  cannot  do  more  here  than  give  some 
hints  regarding  the  groups  of  diseased  con- 
ditions in  which  mineral  waters  may  be 
prescribed. 

1.  AncBrma. — In  cases  of  anaemia  it  is 
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essential  to  consider  whether  the  condition 
is  caused,  first,  by  direct  loss  of  blood  and 
its  component  parts  ;  secondly,  indirectly  by 
acute  or  chronic  disease,  sleeplessness,  neur- 
algia, and  inability  to  take  up  food ;  thirdly, 
by  congestion  of  the  pelvic  organs,  with  loss 
of  blood  and  albuminous  juices ;  or,  lastly, 
by  lymphatic  diseases,  or  visceral  affections 
resulting  from  warm  climates  or  from  habi- 
tual constipation.    The  more  the  first  cause 
preponderates,  the  more  we  may  expect  from 
the  direct  use  of  iron  ;  and  we  have  then  to 
consider  whether  pharmaceutical  prepara- 
tions, or  iron  waters  with  or  without  change 
of  cHmate,  with  or  without  baths,  are  to  be 
preferred.    In  the  indirect  forms  of  anaemia 
the  mildest  thermal  treatment,  with  moun- 
tainous climates  of  moderate  elevation,  or 
the  latter  alone,  with  or  without  suitable 
medicinal  treatment,  are   often  the  only 
beneficial  courses  in  delicate  constitutions ; 
whilst  in  others  somewhat  less  feeble  accord- 
ing to  individual  conditions,  common  salt 
waters  and  baths  with  or  without  iron,  or 
the  gaseous  tepid  salt  baths  of  Nauheim  and 
Rehme,  or  the  much  stronger  influences  of 
sea  air  and  of  sea  baths,  are  useful.    In  the 
third  group  the  common  salt  waters,  with  a 
certain  amount  of  iron,  and  occasionally  the 
sulphated  saline  waters,  must  generally  pre- 
cede every  other  attempt  at  strengthening ; 
for  the  acceleration  of  the  portal  circulation, 
the  regular  emptymg  of  the  different  branches 
of  the  portal  vein,  and  the  increased  tissue- 
change  are  essential  to  the  improvement  of 
the  nutrition  and  sanguification;  and  only 
after  such  a  prehminary  course  the  purer 
iron  waters  and  the  higher  alpuie  aur  are 
likely  to  become  useful. 

2.  Sluggish  portal  circulation. — A  slug- 
gish condition  of  the  portal  system  forms  a 
frequent  complication,  not  only  of  anaemia, 
but  of  a  great  many  ailments  of  the  different 
systems  of  the  body ;  and  is  often  only  a 
part  of  a  general  want  of  tone  in  the  organic 
muscular  fibre,  especiaUy  of  the  right  ven- 
tricle and  of  the  whole  venous  system.  It 
is  difficult  to  find  a  name  for  these,  by 
no  means  rare,  constitutional  defects,  which 
form  the  main  characteristics  of  Svhat  the 
old  German  physicians  called  'abdominal 
plethora.'    If  we  only  know  what  we  mean 
by  the  terms,  we  may  caU  these  conditions 
vortal  venosity  and  general  venostty  accord- 
ing to  the  extent  of  the  defect.    They  form 
the  principal  complications  and  m  many 
cases  the  main  cause  of  the  most  varied 
digestive  troubles,  as  acidity,  sickness,  flatu- 
lency, constipation,  and  intestinal  catarrh. 
They  are  also  at  the  root  of  congestion  of 
the  hemorrhoidal  vessels  and  piles,  of  vari- 
cosity of  the  legs,  of  congestion  of  the  womb 
and  ovaries  and  menstrual   anomahes,  oi 
congestion  of  the  liver  and  imperfect  secre- 
tion of  bile,  and  of  chronic  bronchial  catarrh, 
with  dilatation  and  imperfect  contraction  ot 


the  right  ventricle.    Gravel  and  gout  are 
likewise  often  associated  with  sluggish  portal 
circulation.    In  the  treatment  of  these  very 
numerous  complaints,  widely  different  though 
they  appear  to  be,  we  have  therefore  always 
to  ask  how  far  they  are  compUcated  by 
portal  venosity,  and  in  how  far  diet,  regimen, 
pharmaceutical  and  balneotherapeutic  treat- 
ment directed  against  this  venosity  may 
relieve  the  special  case  before  us.    If  this 
portal  venosity  occur  in  lean  and  delicate 
persons,  the  common  salt  waters  are  often 
useful,  as  Kissmgen,  Homburg,  Soden,  the 
Saratoga  Springs,  Michigan  Congress  Spring, 
Spring  Lake  Well  in  North  America,  &c., 
which  increase  the  tissue-change  without  im- 
pairing the  nutrition,  internally  and  in  the 
form  of  baths,  or  the  simple  thermal  baths 
in  sub-alpine  situations,  assisted  by  the  inter- 
nal use  of  salt  waters.    If  the  individual  be 
stout  and  inclined  to  costiveness,  the  sul- 
phated saline  waters  with  soda  and  common 
salt,  such  as  Carlsbad,  Marienbad,  Franzens- 
bad,  Elster,  Brides-les-Bains,  Luhatschowitz, 
and  Tarasp,  are  the  most  effective  ;  while 
again  in  others  of  this  class  the  simple  alka- 
Une  waters,  such  as  Vichy,  the  Congress 
Spring,  &c.,  are  preferable.  In  aU  these  cases, 
however,  the  treatment  by  waters  and  baths 
ought  to  be  assisted  by  regulation  of  diet  and 
exercise. 

3.  Gravel.— Gr&vel,  especially  uric  acid 
gravel,  is  usually  comphcated  with  portal 
venosity,  and  is  to  be  treated  accordingly. 
As  a  symptomatic  treatment,  the  alkahne 
mineral  waters  have  a  more  lastuig  effect 
than  the  administration  of  pharmaceutical 
preparations ;  but  more  effective  are  alkaline 
waters  containing  sulphates,  and  especially 
the  less  concentrated  and  hot  springs  of 
Carlsbad.  Most  useful  of  all,  especially  for 
home  treatment,  are  the  waters  of  Luhat- 
schowitz, with  then:  peculiar  combination  of 
carbonates  and  chlorides.  The  earthy  waters 
of  Contrexeville  and  Wildbad  have  a  historic 
reputation,  and  owe  this  in  part  to  the  large 
doses  which  can  mostly  be  prescribed. 

4.  Gout.— Gout  is  likewise  often  compli- 
cated with  and  aggravated  by  portal  venosity, 
and  we  must  always  endeavour  to  facflitate 
the  removal  of  the  products  of  the  retro- 
gressive tissue-change;  but  gout  occurs  m 
the  most  widely  difierent  constitutions.  If 
gout  and  its  aUied  forms  be  met  with  in  so- 
called  strong  constitutions,  with  a  good 
primary  digestion,  abiUty  to  sustam  a  long 
morning  fast,  accompanied  perhaps  by  a 
tendency  to  stoutness,  and  an  acid  urme  of 
tolerably  high  specific  gravity,  becommg 
iridescent  with  nitric  acid,  the  alkalme  sul- 
phated waters  of  Carlsbad,  and  sometmies 
those  of  Marienbad,  Franzensbad,  Jl^lster, 
Tarasp,  and  Brides-les-Bains,  are  most  use- 
fiil,  though  they  cannot  altogether  remove 
the  gouty  disposition.  If  the  time  be  short, 
and  a  long  rest  after  the  com-se  not  permitted, 
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the  simple  alkaline  waters  of  Vichy  may  be 
selected,  and  in  more  delicate  constitutions 
the  muriated  allcaline  waters  of  Eoyat,  Ems, 
or  Baden-Baden.  In  lean  and  weak  gouty 
patients  the  common  salt  waters  of  Hom- 
burg,  Kissingen,  Harrogate,  and  Leamington, 
the  arsenical  salt  waters  of  La  Bourboule, 
the  waters  of  Wiesbaden,  the  muriated 
sulphur  waters  of  Aix-la-Chapelle,  or,  again, 
weak  muriated  alkaline  waters  like  Baden- 
Baden,  deserve  a  trial.  In  many  delicate 
persons  the  simple  thermal  waters  of  Buxton, 
Schlangenbad,  Wildbad,  Eagatz,  Gastein,  and 
Bath,  and  the  sulphm:  waters  of  Aix-les-Bains 
and  Bagn^res  de  Luchon,  offer  great  advan- 
tages ;  but  numerous  cases  may  be  regarded 
as  quite  intractable  by  baths,  waters,  and 
medicines,  and  in  these  diet  and  climate  and 
regulation  of  exercise  are  the  only  means  of 
management. 

5.  Chronic    rheumatism,  —  In  chronic 
rhemnatism,  associated  with  exudation  round 
the  joints,  the  hot  thermal  treatment  is  the 
most  useful,  either  at  the  hotter  simple  ther- 
mal spas,  as  Bath,  Teplitz,  the  Euganean 
baths,  the  hot  springs  of  North  America,  or 
the  natural  vapour  baths  of  the  cave  of  Mon- 
summano  ;  at  the  weaker  hot  salt  waters  of 
Eoyat,  "Wiesbaden,  and  Baden-Baden ;  or  at 
the  thermal  sulphur  waters,  such  as  Aix-la- 
ChapeUe,  Aix-les-Bains,  Bareges,  Bagneres 
de  Luchon,  and  Eaux  Chaudes.    For  more 
dehcate  cases,  especially  in  those  combined 
with  weakness  of  the  muscles  of  the  heart, 
with  or  without  valvular  disease,  we  have  the 
gaseous  thermal  salt  waters  of  Eehme  and 
Nauheim.    In  the  muscular  varieties,  with 
stiffness,  the  hotter  waters  are  specially  indi- 
cated, assisted  by  douches  and  shampooing. 
In  many  instances,  however,  the  cause  of 
constantly  recmrring  rheumatism  is  weakness 
of  the  skin,  and  here  the  tonic  forms  of  the 
cold  water-cure  and  sea  baths  promise  more 
J)ermanent  good  than  hot  baths. 

It  is  impossible,  in  a  limited  treatise,  to 
enter  into  aU  the  morbid  conditions  suitable 
for  balneotherapeutic  treatment  ;  but  the 
preceding  remarks  may  show  that  the  phy- 
sician, in  prescribing  waters,  ought  to  base 
his  advice  on  the  teachings  of  physiology, 
pathology,  climatology,  and  general  thera- 
peutics, in  the  widest  sense. 

We  might  be  expected  to  give  a  few  hints 
on  diet  during  mineral-water  courses,  but  no 
general  rules  can  be  laid  down.  Every  in- 
dividual requires  rules  for  his  own  case ;  and 
rules  which  may  be  necessary  during  the 
use  of  muriated  saline,  or  sulphated  saHne 
waters,  are  not  necessary  in  other  courses — 
for  instance,  of  simple  thermal  or  of  iron 
waters. 

.  The  bath  physician  ought  to  guide  every 
invalid,  according  to  his  or  her  individual 
condition,  as  well  with  regard  to  diet  as  to 
tQe  internal  or  external  use  of  waters,  and 
witn  regard  to  exercise  and  other  hygienic 


1  and  therapeutic  aids.  The  result  of  a  course 
of  waters  often  depends  entirely  on  this 
guidance.  It  is  important,  therefore,  to 
supply  the  bath  physician  with  a  statement 
as  to  the  ailments  and  the  constitution  of  the 
invalid. 

Length  of  Treatment. — It  is  a  general 
belief  that  three  or  four  weeks  is  the  term 
for  a  course  of  waters  or  baths  ;  but  it  is 
impossible  to  fix  a  definite  time.    As  courses 
of  iodide  of  potassium,  of  iron,  of  quinine,  or 
of  mercury  must  be  of  different  duration  in 
different  individuals,  exactly  so  we  find  it 
with  mineral  waters ;  and  as  two  or  three 
courses  of  a  remedy  may  have  to  be  taken  in 
the  same  year,  so  it  is  often  desirable  to  give 
two  or  three  courses  of  Vichy,  of  Carlsbad, 
or  of  Spa  waters,  in  one  year,  though  not  aU 
of  them  need  be  taken  at  the  spring.  In 
many  cases  preparatory  courses  are  advis- 
able— climatic,  medicinal,  and  balneothera- 
peutic ;  and  in  as  large  a  number  secondary 
courses.    Most  invalids  ought  not  to  return 
immediately  after  a  course  of  baths  to  their 
usual  abodes  and  accustomed  ways  of  living. 
In  many  instances,  moreover,  it  is  impera- 
tively necessary  to  abstain  from  work,  and 
to  keep  to  a  simple  diet  for  about  a  month 
or  more  after  the  course  of  waters,  and  this 
is  especially  the  case  with  the  more  powerful 
waters  like  Carlsbad  and  Marienbad. 

Season. — As  to  the  period  of  the  year, 
there  is  no  time  when  the  different  waters 
might  not  be  drunk,  if  it  were  necessary. 
Most  spas  are   open  only  from  May  tiU 
October,  some  longer;  some  only  from  June 
tiU  September;  but  some  few  localities  are  par- 
tially open  also  during  the  winter,  especially 
Aix-la-ChapeUe,  Aix-les-Bains,  Dax,  Amelie- 
les-Bains,  Bath,  Baden-Baden,  and  Wies- 
baden.   Many  waters  can  be  taken  at  home, 
and  at  anytime  of  the  year;  but  the  elements 
of  change  are  wanting,  and  the  strict  ad- 
herence to  regimen  and  diet  is  often  difficult. 
During  the  summer  months  the  demands 
on  the  human  body  are  diminished  by  the 
external  warmth  and  the  greater  equability 
of  the  meteorological  influences ;  nature  is 
more  exhilarating,  and  invites  to  outdoor  life 
and  exercise,  without  much  risk  of  chills 
and  their  consequences.    Delicate  persons, 
therefore,  ought  to  select  the  summer  months 
for  courses  at  the  spas.    The  later  parts  of 
the  spring  and  the  autumn,  however,  offer 
advantages  to  the  more  robust,  who  at  those 
times  find  the  baths  and  the  hotels  less 
crowded,  and  who  can  then  receive  more 
attention  from  the  bath  physician.  And, 
besides,  those  who  are  unable  to  bear  heat 
have  in  the  earUer  and  later  parts  of  the 
season  the  benefit  of  cooler  air,  which  is  to 
the  average  visitor  a  real  advantage  at  some 
of  the  hotter  localities,  like  Aix-les-Bains, 
Aix-la-Chapelle,   Ems,    Creuznach,  Soden] 
Baden-Baden,  and  Eagatz. 

Hermann  Weber. 
h  2 
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MIRYACHIT  (Russ.  miriatchitje,  to 
play  the  fool). 

Description. — This  is  the  term  applied 
in  Russia  and  Eastern  Siberia  to  a  morbid 
condition,  which,  however,  is  met  with  under 
different  names  in  various  parts  of  the  world. 
The  term  itself  is  part  of  a  verb  meaning  '  to 
fool '  or  '  play  the  fool,'  and  the  victim  of  the 
disease,  if  it  may  be  so  named,  has  a  desire, 
apparently  irresistible,  to  imitate  whatever 
action  is  carried  out  in  his  presence,  and  also 
to  repeat  whatever  is  said  to  him  or  in  his 
hearing.     The  condition,  according  to  Dr. 
Jankovsky,  is  chronic,  but  subject  to  spon- 
taneous remissions,  and  is  not  usually  of  such 
a  character  as  to  interfere  with  an  ordinary 
occupation.  The  tendency  is  not  infrequently 
hereditary,  and  is  usually  induced  by  contact 
with  a  miriasha — a  person  affected  in  this 
way ;  and,  amidst  a  neurotic  community  in 
places  where  it  is  prevalent,  the  influence  of 
such  a  person  is  in  the  highest  degree  dis- 
turbing.   An  exactly  similar  condition,  ac- 
cording to  Dr.  Neale,  is  met  with  in  Java 
under  the  name  of  Lata.    On  the  northern 
frontier  of  Maine,  between  the  United  States 
and  Canada,  there  exists  the  curious  class  of 
so-called  'jumpers,'  who  resemble  in  some 
points  the  sufferers  from  miryachit.    But  in- 
stead of  imitating  actions  or  repeating  words, 
the  sufferers  from  this  condition  are  charac- 
terised by  their  inability   to   disobey  any 
sudden  sharp  order  which  is  given  to  them. 
Thus  a  man  ordered  to  take  hold  of  a  red-hot 
stove  was  impelled  to  do  so,  although  the 
effect  was  disastrous.    A  similar  condition 
has  been  described  by  Dr.  Bennett  as  exist- 
ing in  Griqualand  among  the  natives  and 
those  of  mixed  race,  who  suffer  from  an 
irresistible  impulse  to  dance,  shout,  or  grimace 
on  the  occasion  of  any  sudden  or  pecuUar 
sound ;  and,  like  the  'jumpers,'  they  also  will 
obey  any  sudden  sharp  order,  obUvious  of 
consequences. 

Under  whatever  name  or  in  whatever  part 
of  the  world  it  is  met  with,  the  condition  is 
essentially  a  psychical  disturbance,  and  it 
affects  chiefly  those  who  are  on  the  outskfrts 
of  civilisation.  On  the  whole,  men  are  more 
subject  to  it  than  women,  and  in  the  form 
met  with  in  Africa  men  are  apparently  the 
only  victims.  In  the  Russian  form,  on  the 
other  hand,  men  are  less  frequently  attacked 
than  women.  The  condition  has  many  re- 
semblances to  the  great  dancmg  epidemics  of 
the  middle  ages,  and  almost  seems  like  a  rehc 
of  them.  Like  them,  it  spreads  by  contagion  ; 
and  its  manifestations  are  similarly  the  result 
of  irresistible  impulses,  and  are  displayed 
amongst  a  class  emotionally  unstable  and 
destitute  of  the  self-control  which  is  neces- 
sary in  a  weU-ordered  community.  By  some 
the  Canadian  form  is  ascribed  to  the  exces- 
sive indulgence  in  tickling  to  which  the  class 
affected  are  addicted  ;  but  it  is  more  hkely 
that  both  this  and  its  supposed  effect  are  the 


expression  of  the  same  underlying  insta- 
bility. 

Treatment. — Any  treatment  to  be  suc- 
cessful must  be  dfrected  to  combating  the 
causes.  Ordinary  sedatives,  such  as  the 
bromides,  have  been  found  to  exercise  little 
if  any  eflect.  James  Taylor. 

MISCARRIAGE.— Synon.  :  Abortion  ; 
Pr.  Avortement ;  Fausse  Couche  ;  Ger. 
Fehlgebv/rt. 

Definition. — Miscarriage  is  the  interrup- 
tion of  gestation  before  the  foetus  has  become 
viable. 

Frequency.  —  The  relative  frequency  of 
miscarriages,  of  premature  labours  (between 
the  seventh  and  ninth  months),  and  of  full- 
time  births,  cannot  be  very  closely  estimated. 
Early  abortions  are  often  unnoticed  or  for- 
gotten. The  statement  of  Dr.  "Whitehead  is 
very  striking,  that  of  sixty-four  women  who 
had  lived  in  wedlock  till  the  menopause, 
there  were  only  eight  who  had  not  at  some 
time  had  a  miscarriage.  His  statistics  show 
that  the  period  at  which  abortions  most  fre- 
quently occm-  is  about  the  third  month. 

Etiology. — The  causes  of  abortion  may 
be  found  either :  (1)  on  the  part  of  the 
ovum  or  foetus  ;  or  (2)  on  the  part  of  the 
mother. 

1.  Fcetal. — The  causes  of  miscarriage  on 
the  part  of  the  ovum  are  :   {a)  all  the- 
diseases  of  the  foetus  itself  which  compro- 
mise its  life,  such  as  acute  fevers  and  chronic 
diseases — chiefly  of  syphihtic  origin  ;  and 
(6)  many  of  the  morbid  changes  in  the  fcetal 
appendages.    Of  the  latter  the  most  note- 
1  worthy  are,  first,  diseases  of  the  chorion,  the 
most  famihar  of  which  is  the  hydatidiform 
degeneration  ;  secondly,  abnormal  conditions- 
'  of  the  umbilical  cord,  such  as  excessive  tor- 
j  sion  with  constriction  of  the  vessels,  convo- 
lutions of  it  simultaneously  round  the  neck 
and  lower  extremities,  and  the  formation  of 
tight  knots  upon  it ;  and  thirdly,  abnormal 
relations  and  morbid  conditions  of  the  pla- 
centa.   Where  the  placental  area,  for  exam- 
ple, is  of  too  limited  extent,  the  ovum  easily 
becomes  detached  from  the  uterus ;  where  it 
is  too  large,  extravasations  of  blood  easily 
take  place  in  the  lobules.  When  the  placenta 
is  planted  low  down  in  the  cavity  of  the  ute- 
rus, it  is  hable  to  partial  detachments ;  and 
thus  in  a  great  many  cases  abortion  takes 
place  at  an  early  stage  in  patients  who  would 
have  been  subject  to  the  greater  dangers  of 
unavoidable  haemorrhage  had  the  pregnancy 
gone  on  towards  the  usual  term.   Agam,  the- 
morbid  processes  which  occur  in  the  placenta, 
inflammatory,  degenerative,  or  apoplectic, 
whether  due  to  a  syphihtic  taint,  or  to  other 
causes,  lead  to  death  of  the  embryo  or  foetus,, 
and  thus  in  many  instances  to  the  early 
casting  of  the  o^oim.    It  is  worth  while  to 
note  that  death  of  the  embryo,  and  morbid 
changes  in  its  appendages,  do  not  necessarily 
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At  once  cause  abortion.  Three  or  four  weeks 
usually  elapse  after  the  death  of  the  fcEtus 
ere  its  expulsion  is  effected;  the  decidual 
membrane  having  m  the  interval  undergone 
retrogressive  changes.  It  is  only  when  such 
an  extravasation  of  blood  takes  place  as  leads 
to  sudden  distension  of  the  uterus,  or  when 
the  membranes  burst  and  such  _  escape  of 
hquor  amnii  occurs  as  leads  to  its  sudden 
collapse,  that  the  organ  is  stimulated  to  the 
immediate  evacuation  of  its  contents.  Hence, 
while  the  ultimate  cause  of  abortion  is  often 
enough  traceable  to  the  ovum,  the  immediate 
occasion  is  more  frequently  due  to  some 
maternal  condition. 

2.  Maternal. — The  causes  of  miscarriage 
on  the  part  of  the  mother  are  either  (a) 
general ;  or  (6)  local,  (a)  Amongst  the 
general  or  constitutional  conditions  that 
favour  the  occurrence  of  abortion  we  note, 
first,  all  the  causes  that  lead  to  depression 
of  a  woman's  health.  Abortions  are  frequent, 
for  instance,  in  times  of  famine ;  amongst 
women  who  yield  themselves  to  excesses ;  in 
ansemic  women ;  and  in  those  tainted  with 
the  syphihtic  poison.  Often  enough,  espe- 
cially in  the  last  class,  the  cause  of  the 
abortion  can  be  traced  to  some  morbid 
change  in  the  maternal  portion  of  the  pla- 
centa ;  but  sometimes  it  seems  to  be  due 
simply  to  the  impure  or  impoverished  con- 
dition of  the  patient's  blood.  Secondly, 
fevers,  such  as  the  zymotic  fevers,  and  acute 
inflammations,  more  particularly  of  impor- 
tant viscera,  such  as  pneumonia,  occurring 
in  gravid  women,  very  frequently  become 
complicated  by  abortion.  Thirdly,  shock 
may  bring  on  miscarriage,  whether  operating 
simply  through  the  nervous  system,  of  which 
we  meet  occasional  examples,  or,  as  is  more 
frequently  the  case,  by  producing  a  more 
direct  physical  impression  upon  the  uterus, 
as  in  cases  where  the  patient  leaps  or  steps 
suddenly  down  from  a  height,  lifts  a  weight, 
stretches  her  arms  above  her  head,  or  is  ex- 
posed to  any  sudden  jar  or  more  protracted 
jolting.  Though  many  cases  of  abortion  are 
attributed  to  such  a  cause,  it  is  always  to  be 
borne  in  mind  that  in  some  of  these,  at  least, 
that  supposed  cause  would  not  have  led  to 
the  disaster  unless  there  had  already  existed 
a  predisposition  in  some  morbid  condition  of 
the  uterus  or  its  contents. 

Amongst  (6)  the  local  causes  we  find,  first, 
and  most  frequently,  diseased  conditions  of 
the  deciduse.  Commonly  in  these  cases  the 
patient  had  previously  been  the  subject  of 
chronic  endometritis  ;  though  occasionally 
cases  are  met  with  where  there  have  been 
no  marked  symptoms  previously,  and  the 
degenerative  process  may  affect  either  the 
vera  or  reflexa  or  serotina,  separately  or 
•simultaneously.  Second  in  frequency  under 
this  head  we  have  the  abortions  due  to  dis- 
placements of  the  uterus,  these  being  com- 
monly  either    descents   or  retroversions. 


Thirdly,  neoplasms  of  the  uterus,  such  as 
cancers  or  fibroid  tumours,  sometimes  per- 
mit the  occurrence  of  conception,  but  pre- 
vent gestation  running  to  its  natural  term. 
Fourthly,  the  presence  of  tumours  in  the 
neighbouring  organs,  or  inflammatory  adhe- 
sions among  them,  may  prevent  the  uterus 
from  attaining  its  full  growth,  and  compel  it 
to  early  evacuation  of  its  contents. 

Symptoms  and  Diagnosis. — In  dealing  with 
a  case  of  suspected  miscarriage,  we  have  to 
determine  first  that  the  patient  is  pregnant. 
This  we  do  by  a  careful  inquiry  into  the 
patient's  history,  and  a  complete  physical 
diagnosis.  Supposing  that,  by  the  usual  in- 
vestigation into  the  signs  and  symptoms  of 
pregnancy,  we  are  satisfied  that  gestation  had 
begun,  we  have  next  to  ascertain  whether 
miscarriage  is  only  threatening  to  come  on, 
has  fairly  set  in,  or  has  already  been  com- 
pleted. 

The  symptom  that,  in  the  great  run  of 
cases,  first  attracts  attention,  which  usually 
goes  on  till  the  process  is  completed,  and 
which  continues  for  some  hours  or  days  sub- 
sequently, is  hsemorrhage.  The  amoimt  of 
blood  lost  varies  indefinitely;  and  so  does 
the  manner  of  its  escape.  In  certain  cases 
the  onset  of  pelvic  pains,  with  the  regular 
intermissions  that  betray  their  origin  in  the 
muscular  contractions  of  the  uterine  walls, 
alarms  the  patient  and  attracts  her  attention 
before  any  escape  of  blood  has  taken  place. 
These  cases  are  exceptional.  Usually  the 
haemorrhage  precedes — and  it  may  be  for 
days  or  weeks — the  expulsive  action  of  the 
uterus.  The  cases,  however,  are  rare — unless 
they  be  instances  of  very  early  abortion — 
where  the  process  is  completed  without  the 
accession  of  appreciably  painful  contractions. 
Occasionally  there  occur  discharges  of  liquor 
amnii  or  other  watery  fluid,  or  of  fragments 
of  the  degenerated  membranes,  or  of  the  dis- 
integrated foetus. 

These  symptoms  call  for  physical  explora- 
tion of  the  uterus.  If  we  find  the  uterus 
gravid,  with  the  os  undilated  and  the  cervical 
canal  above  it  unexpanded,  the  haemorrhage 
being  sKght  and  the  pains  controllable,  we 
regard  and  treat  the  case  as  one  simply  of 
threatened  abortion.  But  if  the  pains  are 
persistent,  if  the  os  uteri  opens  to  admit  the 
finger,  or  the  canal  of  the  cervix  above  it 
is  becoming  expanded ;  stiU  more,  if  the 
uterine  contents  are  being  pressed  down 
within  reach  of  the  exploring  finger,  we  have 
to  do  vidth  an  actual  abortion  which  it  is 
useless  to  seek  to  avert.  The  treatment  of 
actual  abortion  is  often  enough  called  for, 
even  with  quiescent  uterus  and  closed  canals, 
when  the  haemorrhage  is  profuse. 

In  trying  to  determine  whether  the  miscar- 
riage is  completed,  we  have  first  to  examine 
the  mole  or  mass  that  has  been  expelled. 
This  consists  sometimes  of  the  ovum  alone ; 
of  the  ovum  and  decidua  reflexa;  or  of  the 
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ovum  with  all  the  uterine  deciduBe,  Where 
the  uterine  contents  escape  in  broken-down 
fragments,  and  cannot  be  satisfactorily  pieced 
together,  it  becomes  necessary  to  examine 
the  uterus,  and  even  to  explore  the  interior 
of  that  organ  v?ith  the  finger ;  and  in  these 
and  other  cases  where  the  diagnosis  is  doubt- 
ful, it  may  be  requisite  sometimes  to  dilate 
the  cervix  with  a  carbolised  sponge  or  tupelo 
tent,  or  with  Hegar's  dilators,  in  order  to  get 
full  access  to  the  uterine  cavity. 

Treatment. — The  treatment  of  miscarriage 
varies  according  as  we  have  to  do  with  a  case 
of  (1)  threatening  abortion ;  or  (2)  abortion  in 
actual  progress ;  or  (3)  incomplete  abortion. 

1.  Treatment  of  threatening  abortion. — 
The  treatment  in  a  case  where  abortion  is 
merely  threatening  is  largely  expectant.  The 
patient  is  put  to  bed,  and  kept  at  rest  in  the 
recumbent  position.  All  exercise  or  excite- 
ment, physical  or  psychical,  must  be  forbid- 
den. A  Ught,  non-stimulating  diet,  with  fluids 
for  the  most  part  cold,  is  to  be  enjoined; 
and  any  tendency  either  to  constipation  or 
to  diarrhoea  is  to  be  combated.  Where  the 
hsemorrhage  is  continuous  and  the  uterus 
atonic  or  flaccid,  small  doses  of  ergot — twenty 
drops,  every  six  or  eight  hours,  of  the 
hquid  extract — are  useful.  Diluted  sulphuric 
acid  or  gallic  acid,  either  alone  or  in  com- 
bination with  digitalis,  may  be  adminis- 
tered. Where  there  are  occasional  pains 
accompanying  the  discharge,  the  best  effects 
are  obtained  from  the  administration  of 
opiates,  which  may  be  prescribed  in  the 
form  of  the  acetate  of  lead  and  opium  pill. 
Where  the  pains  constitute  the  more  urgent 
symptom,  and  the  haemorrhage  is  less,  it  may 
be  well  to  check  the  uterine  action  at  once 
by  the  use  of  an  anaesthetic  followed  by 
opiates,  or  the  administration  of  a  dose  of 
chloral ;  and  the  astrmgent  may  then  be  dis- 
pensed with.  The  opiates  in  such  cases  are 
best  administered  hypodermically  or  per  rec- 
tum. In  many  cases  the  liquid  extract  of 
viburmim  prunifolium  in  doses  of  5ss-5i 
has  proved  useful  as  a  sedative  to  the  uterus 
in  threatened  abortions. 

2.  Treatment  of  actual  abortion. — Where 
the  stage  of  expectancy  is  clearly  over,  and 
the  patency  of  the  os  internum,  the  persist- 
ence of  the  pains,  or  the  profusion  of  the 
haemorrhage,  calls  for  active  interference, 
thereare  two  main  indications  to  be  fulfilled — 
namely,  to  restrain  the  haemorrhage ;  and  to 
ensure  the  complete  evacuation  of  the  uterus. 

To  restrain  the  haemorrhage,  we  cornpel 
the  uterus  to  more  energetic  contraction, 
first,  by  the  administration  of  large  repeated 
doses  of  ergot.  A  drachm  of  the  hquid  ex- 
tract may  be  given  every  three  or  foiu:  hours ; 
but  the  effect  of  the  drug  can  be  most  speedily 
and  safely  ensured  by  the  hypodermic  injec- 
tion of  ergotin — according  to  some  such 
formula  as  this  :  5^  Ergotini  5ij  ;  chloral 
hydratis  5ss ;  aquae  destillatae  5xj— 1^  <^ops 


to  be  injected  into  the  gluteal  muscle.  The 
dialysed  solution  of  ergotin  is  said  to  produce 
less  irritation.  Secondly,  the  genital  canal 
must  be  plugged.  Where  we  have  no  other 
means  at  command  of  checking  the  discharge, 
a  carefully  apphed  vaginal  tampon  may  be 
trusted  ;  or  the  vaginal  plug  may  be  used 
where  the  haemorrhage  is  going  on  but  there 
is  still  some  hope  that  the  abortion  may  be 
arrested.  AVhere  the  indication  is  more 
urgent,  the  introduction  of  a  sponge  tent  into 
the  cervical  canal  is  very  much  more  satis- 
factory, and  in  every  way  more  efficacious. 
It  arrests  the  haemorrhage  immediately  and 
inevitably  ;  it  excites  the  uterus  to  more 
energetic  action  ;  and  it  at  the  same  time 
expands  the  cervical  canal  in  all  its  length. 
Where  the  indication  is  present  for  still  more 
rapid  dilatation  of  the  cervix,  this  may  be 
effected  by  means  of  bougies,  such  as  Hegar's. 

The  complete  evacuation  of  the  uterus 
may  takeplace  by  the  unaided  efforts  of  its 
muscular  walls.    On  visiting  a  patient  in 
the  morning,  who  had  a  sponge  tent  passed 
into  the  cervix  uteri  and  a  hj'podermic  in- 
jection of  ergotin  over  night,  we  may  find 
sponge  and  ovum  and  all  expelled.  Where 
the  ovum  is  stiU  in  utero,  if  it  be  loose  and 
the  cervix  dilated,  compression  of  the  uterus 
firom  above  the  pubes  may  suffice  to  make  it 
expel  its  contents.    Usually,  however,  it  be- 
comes necessary  to  get  at  the  interior  of  the 
uterine  cavity  with  a  finger  or  fingers  passed 
through  the  vaginal  canal.    In  most  cases  it 
greatly  facilitates  the  operation  to  anaesthetise 
the  patient,  and  in  some  cases  the  previous 
administration  of  chloroform  is  absolutely 
necessary.    To  render  the  uterus  accessible 
to  the  exploring  fingers,  it  must  either  be 
pushed  down  from  above  or  dragged  down 
from  below.    The  patient  lying  unconscious 
on  her  back,  the  fundus  uteri  may  be  de- 
pressed by  the  left  hand  pushed  firmly  and 
steadily  down  through  the  pelvic  brim._  The 
depression  may  be  effected  by  an  assistant, 
but  never  so  satisfactorily  as  by  the  operator 
himself.    Not  less  than  two  fingers^  of  the 
right  hand  should  bfe  used  for  the  internal 
manipulation ;  the  middle  finger  being  folded 
in  the  fornix  vaginae,  whilst  the  index  passes 
through  the  os  to  the  fundus  uteri,  and 
sweeps  roimd  the  entire  ovmn,  detaching 
it  at  any  adherent  points.    Sometimes  the 
middle  finger  more  conveniently  enters  tbe 
uterine  cavity  ;  and  in  most  cases  of  mis- 
carriage in  the  fom-th  month,  the  whole 
hand,  except  the  thumb,  may  require  to  be 
passedinto  the  vagina,  and  two  or  more  fingers 
into  the  uterine  cavity.    Even  where  the 
vaginal  orifice  is  not  at  first  very  wide,  if  the 
hand  be  careftally  warmed  and  soaped,  and 
the  interstices  of  the  fingers  filled  up  on  their 
palmar  aspect  with  a  quantity  of  half-melted 
soap,  sufficient  dilatation  is  speedily  effected. 
Occasionally  the  smaller  left  hand  may  be 
employed  for  internal  manipulation,  while 
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the  stronger  right  is  engaged  in  making  the 
external  pressure  on  the  fundus  uteri.  Access 
to  the  interior  of  the  uterus  may  in  most 
cases  be  gained  more  easily  by  dragging  the 
uterus  down  from  below.  One  or  other  of 
the  lips  of  the  uterus— usually  the  anterior— 
is  seized  with  a  vulsellum,  double  or  triple 
pronged,  and  shghtly  curved.  One  of  the 
blades  grasps  the  vaginal  aspect  of  the  front 
lip  of  the  cervix  as  high  up  as  the  roof  of  the 
vagina,  the  other  at  a  corresponding  level 
within  the  cervical  canal.  The  uterus  is 
capable  of  being  drawn  far  down  without 
any  injury  to  its  hgaments,  or  any  laceration 
by  the  bite  of  the  vulsellum.  It  may  be 
pulled  down  with  the  right  hand  and  kept 
fixed  by  it,  whilst  the  fingers  of  the  left  pass 
into  the  cavity,  and  explore  and  evacuate  it. 
Or  the  vulsellum  may  be  held  in  the  left 
hand,  or  given  to  an  assistant,  to  keep  the 
uterus  depressed,  whilst  the  more  famihar 
right-hand  fingers  do  the  intra-uterine  work. 
The  finger  or  fingers  that  have  detached  the 
ovum  commonly  succeed  in  extracting  it, 
aided  sometimes  hy  pressure  with  the  other 
hand  from  without.  If  not,  there  is  no  ob  • 
jection  to  laying  hold  of  the  loosened  body 
■\vith  a  pair  of  long  dressing  forceps,  or  a 
Lyon's  or  polypus  forceps,  and  so  withdraw- 
ing it ;  but  no  such  instrument,  even  though 
it  bear  the  name  of  abortion-forceps,  ought 
to  be  trusted  to  for  the  detachment  of  a  re- 
tained ovum  or  fragment  of  adherent  pla- 
centa. The  separation  should  always  be 
effected  hy  the  direct  action  of  the  living 
finger. 

3.  Treatment  of  incomplete  abortion, — In 
mismanaged  cases  the  uterus  is  left  imper- 
fectly evacuated,  and  the  patient  continues  to 
suffer  from  menorrhagia  and  metrorrhagia — 
it  may  be  for  months  subsequently.  In  such 
circumstances  the  use  of  the  curette  is  in- 
valuable. Sometimes  a  degree  of  dilatation 
with  tupelo  tent  or  otherwise  is  required, 
but  usually  the  cervical  canal  easily  permits 
of  the  passage  of  a  curette,  with  whach  the 
surfaces  of  the  uterus  can  be  scraped  and  the 
entire  cavity  of  the  organ  can  he  cleared  out. 
The  cluretting  should  he  accompanied  or  im- 
mediately followed  by  the  washing  out  of  the 
cavity  with  a  stream  of  hot  water,  of  the 
temperature  of  110°  to  120°  F.,  containing 
1  in  5,000  of  corrosive  sublimate,  or  some 
such  antiseptic,  with  the  view  at  once  of 
checking  further  haemorrhage  and  disinfect- 
ing the  uterine  cavity. 

After-treatment. — The  uterus  having  been 
completely  emptied,  the  patient  should  be 
kept  at  absolute  rest  in  bed,  and  subjected  to 
the  same  treatment  as  an  ordinary  puerperal 
female.  ^ 

Alexandee  Eussell  Simpson. 

MITOSES  (ixiTos,  a  thread).— The  appear- 
ances which  nuclei  present  at  different  stages 
ot  karyokmesis.    See  Cell. 


MITRAL  VALVE  ANB  OBIFICE, 

Diseases  of. — See  Heart,  Valves  and  Ori- 
fices OF,  Diseases  of. 

MODIFIED.— A  term  applied  to  a  dis- 
ease, or  to  any  of  the  phenomena  of  a  disease, 
such  as  an  eruption,  when,  as  the  result  of  a 
recognised  cause,  they  present  unusual  cha- 
racters, or  run  an  unusual  course.  Thus, 
smaU-pox  is  modified  by  vaccination.  See 
Small-pox. 

MOFFAT,  in  Scotland.— Sulphur  and 
also  chalybeate  waters.  See  Mineral 
Waters. 

MOGIGRAPHIA  {fxoyis,  with  diffi- 
culty ;  and  ypacfyco,  1  write). — A  synonym  for 
writer's  cramp.    See  Writer's  Cramp. 

MOLE.— MOLAR  PREGWANCY. 

The  moles  that  are  met  with  in  obstetrical 
practice  are  divided  into  two  classes,  (A)  the 
false ;  and  (B)  the  true  moles.  The  false 
moles  may  be  briefly  dismissed,  but  it  is 
desirable  that  they  should  be  discussed  in 
order  to  clear  the  ground  for  the  considera- 
tion of  the  more  important  variety. 

(A)  False  Moles. — False  moles  are  so 
called  as  not  being  the  result  of  conception. 
Substances  unconnected  with  conception  dis- 
charged from  the  virgin  vagina  are  occasion- 
ally so  described  ;  such,  for  example,  as 
shreds  of  vaginal  mucous  membrane,  which 
the  microscope  should  recognise.  But  the 
chief  difficulty  is  with  the  membrane  of 
membranous  dysmenorrhoea,  which  may  be 
mistaken  for  a  true  decidual  membrane. 
Here  we  have  to  be  guided  by  the  history  of 
previous  attacks,  the  usual  character  of  men- 
struation, and  the  microscopic  examination 
of  the  discharged  membrane,  which  shows 
the  absence  of  structures  characteristic  of  a 
fecundated  ovum.  Blood-clots,  variously 
altered,  may  also  be  discharged  by  the  non- 
pregnant, and  give  rise  to  some  difficulty; 
especially  partially  decolorised  clots,  consist- 
ing mainly  of  fibrin.  Here,  again,  the  ab- 
sence of  chorionic  loops  is  sufficiently  charac- 
teristic. And,  lastly,  polypi  and  small  fibroid 
tumours,  or  portions  of  larger  ones,  should 
not  be  difficult  of  recognition  by  naked-eye 
and  microscopic  examination. 

(B)  True  Moles.— True  moles  are  al- 
ways the  result  of  impregnation.  Two  varie- 
ties are  recognised:  (1)  the  fleshy  or  carneous 
mole;  and  (2)  the  vesicular  or  hydatidiform 
mole. 

1.  The  Carneous  Mole. — Etiology  and 
Pathology. — Extravasation  of  blood  into  the 
tissues  of  the  developing  placenta,  or  into 
the  decidual  membrane,  or  between  the 
placenta  and  the  uterine  wall,  rarely  into 
the  amnion,  is.  the  chief  agent  in  the  pro- 
duction of  this  mole.  This  extravasation 
may  be  due  to  any  of  the  causes,  such  as 
over-exertion  or  excitement,  which  induce 
uterine  action  and  lead  to  decidual  detach- 
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ment.  This  damage  to  the  ovular  membranes 
leads  almost  invariably  to  the  death  of  the 
embryo,  _  which  may  entirely  disappear  or 
remain^  in  the  contracted  amnial  sac,  small 
and  blighted,  surromided  by  the  thickened 
membranes,  the  whole  forming  a  more  or 
less  firm  and  fleshy  mass.  On  section,  the 
inner  aspect  of  the  amnion  presents  an 
irregularly  nodular  appearance  of  a  deep  red, 
almost  black,  colour.  If  the  amniotic  fluid 
has  escaped,  and  the  embryo  has  entirely  dis- 
appeared, the  mass  may  still  be  recognised 
as  originating  in  conception  by  the  presence 
in  its  tissues  of  chorionic  villi.  A  mole 
thus  constituted  may  remain  in  the  uterus 
for  varying  periods,  but  is  generally  expelled 
between  the  third  and  fifth  months. 

Symptoms. — The  symptoms  of  early  preg- 
nancy become  irregular,  and  ultimately 
subside ;  the  size  of  the  uterus,  instead  of 
increasing,  becomes  less;  and,  although  at 
first  there  may  be  the  customary  cessation 
of  menstruation,  sooner  or  later  irregular 
hsemorrhagic  discharges,  which  may  be  bright, 
or  chocolate-coloured  from  the  breaking  down 
of  clot,  and  occasionally  offensive  from  its 
decomposition,  call  attention  to  the  inter- 
ference that  has  occurred  with  the  progress  of 
the  pregnancy.  On  examination,  the  uterus 
is  found  more  sohd  than  usual,  and  smaller 
than  it  should  be  were  pregnancy  normal. 

Treatment. — The  treatment  essentially  is 
to  empty  the  uterus.  While  the  mole  remains 
in  its  cavity,  the  patient  is  exposed  to  the 
risk  of  haemorrhage  on  the  one  hand,  and  of 
septic  infection  on  the  other.  The  adminis- 
tration of  ergot  may  be  sufficient  to  stimulate 
the  uterus  to  throw  off  its  contents;  but 
should  it  not  be,  then  the  use  of  the  sound 
will  often  succeed.  Should  the  uterus  still 
remain  inert,  we  have  to  fall  back  upon  the 
use  of  carbohsed  tents,  or  Hegar's  dilators,  to 
dilate  the  cervix,  when  the  contents  may  be 
removed  by  the  finger,  by  ovum  forceps,  or 
the  curette,  alone  or  in  combination  accord- 
ing to  the  special  condition  of  each  case. 
After  emptying  the  uterus,  it  is  advisable  to 
wash  it  out  with  some  warm  antiseptic  in- 
jection. 

2.  TJieVesictola/r  oxHydatiMformMole.— 
The  term  '  hydatid  mole  '  is  somewhat_  mis- 
leading. There  are  no  true  hydatids  in  it. 
True  hydatids  are  shut  sacs,  enclosed  one 
within  another,  and  containing  echinococci ; 
the  vesicular  mole  consists  of  more  or 
less  pedunculated  cysts,  growing  from  one 
another. 

^Etiology  and  Pathology.— All  authori- 
ties agree  that  the  vesicles  in  hydatid  mole 
are  formed  from  the  chorionic  villi.  These 
undergo  proliferation  with  myxomatous  de- 
generation, and  the  cysts  so  formed  contain 
fluid,  in  which  mucin  is  found,  as  well  as 
albumen  and  some  salts.  The  vesicles  vary 
in  size  from  a  small  currant  to  a  chestnut. 
Their  mode  of  attachment  one  to  another 


makes  the  so-called  resemblance  to  a  bunch 
of  grapes  incorrect.    They  are  not  attached 
by  stalks  to  branches  of  a  main  stem,  but 
each  vesicle  is  attached  by  a  pedicle  to 
another  cyst,  and  the  first  of  the  series,  that 
nearest  the  ovum,  springs  direct  from  the 
outer  surface  of  the  chorion.    The  peduncu- 
lated structure  intervening  between  the  cysts 
represents  the  unaltered  tissues  of  the  vilh. 
This  degeneration  affects  the  villi  of  the 
chorion  within  the  first  ten  weeks  of  preg- 
nancy.   Later  on,  when  the  villi  have  be- 
come vascular  and  the  placenta  definitely 
formed,  this  degeneration  seems  incapable  of 
occurrence.    In  most  cases  the  embryo  dis- 
appears altogether ;  in  a  few  it  may  be  found, 
but  insignificant  and  bhghted,  the  degene- 
ration of  the  villi  preceding  and  determining 
the  death  of  the  embryo.    In  these  there  is 
generally  present  some  portion  of  placental 
structure,  which  is  free  from  vesicular  de- 
generation.   These  cystic  villi  occasionally 
penetrate  the  uterine  wall,  enter  the  sinuses, 
and  even  reach  to  the  uterine  peritoneum. 
The  precise  aetiology  of  this  mole  is  stiU 
obscure  ;  the  balance  of  evidence  is  perhaps 
in  favour  of  the  error  being  maternal  rather 
than  foetal,  from  its  occasional  recurrence  in 
the  same  patient.    And  it  is  beheved  that, 
among  maternal  predisposing  causes,  syphilis 
holds  an  important  place.    It  is  more  com- 
mon in  the  multipara  than  in  the  primipara. 

Symptoms. — The  symptoms  are  at  first 
those  of  ordinary  pregnancy,  but  with  the 
tendency  to  be  more  pronounced  than  under 
normal  conditions.  The  abdominal  swelling 
increases  more  rapidly  than  it  should ;  the 
reflex  symptoms  are  aggravated;  and  the 
patient  complains  of  an  unusual  amount  of 
discomfort  and  malaise.  At  the  fourth  month 
of  pregnancy  the  uterus  approaches  the  size 
usual  at  the  sixth  month.  There  is  with 
this  a  tendency  to  the  loss  of  the  ovoid  form, 
and  the  assumption  of  a  globular  or  more 
transversely  wride  shape.  In  some  cases 
there  is  a  tendency  to  febrile  disturbances. 

Diagnosis. — Physical  examination  often 
yields  important  information.  Palpation 
may  give  us,  as  Dr.  Leishman  remarks,  a  sig- 
nificant doughy  sensation,  with  absence  of 
any  foetal  outhnes  in  the  uterus ;  while,  at  the 
same  time,  the  intermittent  contractions  of 
the  tumour  prove  it  to  be  uterine.  Auscul- 
tation reveals  the  absence  of  any  fcBtal  heart 
sounds,  and  vaginal  examination  of  ballotte- 
ment.  If  any  labour-pains  have  occun-ed, 
and  the  integrity  of  the  ovum  have  been 
disturbed,  the  escape  of  some  of  the  vesicles 
wiU  make  the  diagnosis  complete.  The  fluid 
being  sanguineous  in  character,  and  the  vesi- 
cles whitish,  has  given  rise  to  the  sunile  of 
'white  currants  floating  in  red-currant  jmce,' 
attributed  to  Gooch.  .       .  . 

Treatment.— The  treatment  consists  m 
the  removal  of  the  uterine  contents.  This 
may  be  attempted  at  first  by  the  admmis- 
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Oration  of  ergot  ;  failing  this,  the  passage  of 
the  souncl  into  the  uterus  will  often  stimulate 
Titerine  contraction,  and  induce  the  expulsion 
■of  the  mole.  Should  still  the  uterus  not 
respond,  the  use  of  tents  rendered  aseptic  is 
indicated,  or  of  Hegar's  dilators,  or,  in  the 
case  of  the  more  fully  developed  uteri,  of  the 
hydrostatic  dilators.  After  dilatation  of  the 
OS  is  accomplished,  the  contents  of  the  uterus 
may  be  removed  by  two  or  three  fingers 
introduced  into  its  cavity,  aided  by  external 
pressure  on  the  fundus ;  in  rare  cases,  it  may 
even  be  necessary  to  introduce  the  whole 
hand. 

After  the  removal  of  the  uterine  contents, 
it  is  advisable  to  wash  out  the  cavity  with 
some  antiseptic  solution,  and,  if  there  has 
been  much  hsemorrhage  and  a  tendency  to 
uterine  inertia,  with  the  solution  of  per- 
chloride  of  iron  used  in  post-jpcu)-tum  haemor- 
rhage. It  need  hardly  be  said  that  the 
removal  of  the  entire  contents  is  of  the  first 
importance  :  should  any  portions  be  left, 
there  is  risk  on  the  one  hand  of  haemorrhage, 
and  on  the  other  of  septic  infection. 

It  is  important  to  remember  that  twin 
pregnancies  may  occur,  in  which  vesicular 
degeneration  affects  the  chorion  of  but  one 
ovum;  and  that  quite  possibly  the  sound 
ovum  may  proceed  to  full  development,  as 
is  said  to  have  occurred  at  the  birth  of  the 
anatomist  Beclard. 

Alfred  Wiltshire.      Henry  Gervis. 

MOLES. — Synon.  :  Ncevus  Pigmentosus. 

Definition. — A  mole  usually  consists  of  a 
small  congenital  fibrous  growth  of  the  skin, 
with  an  excess  of  pigment. 

Description  and  Pathology. — Although 
moles  are  usually  raised  above  the  surface  of 
the  skin,  and  contain  a  certain  quantity  of 
fat  and  connective  tissue,  together  with  pig- 
mentary deposits,  yet  we  also  occasionally 
meet  with  some  which  are  flat,  and  appear  to 
be  nothing  more  than  dark  pigment  spots ; 
on  the  other  hand,  some  fibrous  moles  are 
no  darker  than  the  surrounding  skin.  Not 
infrequently  there  is  a  small  tuft  of  strong 
hair  growing  from  the  mole. 

Properly  speaking,  moles  are  congenital, 
but  dark  spots  exactly  resembling  them  in 
superficial  appearance  are  often  met  with  as 
an  acquired  pigmentary  change. 

Moles  vary  much  in  size.  As  a  rule  they 
are  not  bigger  than  a  split  pea,  but  they  are 
sometimes  much  larger.  Usually  they  are 
single  or  very  sparsely  scattered  over  certain 
parts  of  the  body;  occasionally,  however, 
they  are  met  with  in  large  niunbers.  The 
regions  most  commonly  affected  are  the  face, 
neck,  back,  and  arms ;  much  more  rarely  the 
chest,  the  abdomen,  and  lower  extremities. 
They  have  no  tendency  to  be  distributed 
symmetrically. 

Treatment.— Small  congenital  moles  of 
the  usual  size  can  be  easily  destroyed  by 


nitric  acid  or  a  saturated  solution  of  potassa 
fusa  in  water.  Large  moles  can  only  be 
removed  by  the  knife,  some  positions  being 
much  more  favourable  to  their  removal  than 
others.  This  point  should  be  especially  taken 
into  consideration  when  the  mole  is  situated 
on  the  cheek  a  little  below  the  eye,  as  the 
contraction  of  the  scar  may  interfere  with 
the  closure  of  the  eyelid. 

With  regard  to  the  removal  of  acquired 
pigmentary  moles,  the  result  of  destruction 
by  caustic  is  by  no  means  always  satisfactory. 
The  writer  has  on  several  occasions  seen  the 
application  of  nitric  acid  followed  by  the  pro- 
duction of  a  small  central  scar  and  a  ring  of 
pigment  immediately  outside,  considerably 
larger  than  the  original  mole  ;  this  is  never 
the  case  when  the  mole  is  congenital. 

Robert  Liveing. 

MOLIMEiSr  {moUor,  I  move  or  stir). — 
An  impulse  or  effort.  The  word  is  chiefly 
used  in  connexion  with  menstruation,  to 
indicate  the  effort  which  appears  to  be  made 
by  the  system  to  perform  tMs  function.  See 
Menses  or  Menstruation,  Disorders  of. 

MOLLITIES  OSSIUM(Lat.).— Synon.: 
Osteomalacia;  Malacosteon;  Fr.  Bamollisse- 
ment  des  Os ;  Ger,  Knochenerweichung. 

Definition. — A  condition  in  which  the 
bones  of  the  skeleton  become  by  degrees  de- 
calcified, so  that  they  can  no  longer  sustain 
the  weight  of  the  body,  but  bend  or  break  on 
slight  provocation. 

MoUities  ossium  has  been  called  an  ex- 
centric  atrophy  ;  but  the  minute  changes 
which  occur  are  not  those  of  atrophy,  but 
rather  of  active  decalcification  of  the  bone. 
It  is  a  non-inflammatory  lymphoid  change, 
in  which  the  bone  is  decalcified  before  the 
trabecular  structure  disappears. 

-Etiology  and  Pathology. — The  causes 
of  mollities  ossium  are  imknown.  It  affects 
the  female  sex  almost  exclusively  ;  and  only 
occurs  in  adults,  and  during  the  period  of 
child-bearing.  There  is  some  intimate  con- 
nexion between  the  outbreak  of  mollities 
ossium  and  the  gravid  state  ;  and  repeated 
pregnancies  appear  to  predispose  to  its  oc- 
currence. The  disease  seems  to  occur  in  the 
lower  classes  of  the  people,  who  are  exposed 
to  hardship  and  have  inadequate  food.  In 
certain  localities  it  would  seem  to  be  en- 
demic. Mollities  ossium  has  been  ascribed 
to  changes  in  the  nutrition  of  the  bone ;  and 
to  a  process  akin  to  chronic  osteitis  or  osteo- 
myelitis, but  there  is  never  any  ossific  peri- 
ostitis. It  has  also  been  referred  to  an  excess 
of  lactic  acid  in  the  blood ;  and  this  acid  is 
said  to  have  been  fotmd  in  the  bones  and 
urine  of  persons  affected  by  the  disease. 

Anatomical  •  Characters. — The  bone  in 
mollities  ossium  becomes  gradually  decal- 
cified, the  change  spreading  from  within  out- 
wards, imtil  a  mere  shell  of  external  compact 
tissue  is  left,  but  this  cortical  layer  never 
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wholly  disappears.    The  medullary  cavity  ] 
enlarges  in   all   directions,  occupying  the  < 
epiphysis,  and  invading  the  cortical  sub-  ( 
stance,  until  the  interior  becomes  a  gelatini-  ■ 
form  mass,  enclosed  in  a  periosteal  shell,  i 
The  bone  can  be  cut  into  layers  with  a  knife, 
or  indented  by  the  pressm-e  of  the  finger.  i 
In  the  stage  of  acute  progress  the  medulla  ; 
is  very  vascular,  the  vessels  are  enlarged, 
and  here  and  there  extravasations  of  blood 
occur.    The  medullary  spaces  are  filled  with 
nucleated  marrow-corpuscles ;  the  trabeculse 
give  way ;  the  osseous  particles  disappear ; 
the  fat-cells  diminish,  and  gradually  disap- 
pear ;  and  finally  the  whole  interior  is  filled 
with  a  pale  or  yellowish  gelatinous  substance. 
In  extreme  cases  the  external  covering  may 
be  merely  the  fibrous  periosteum,  with  a  few 
plates  of  bone  on  its  interior. 

Symptoms. — One  of  the  earhest  symptoms 
of  mollities  ossium  is  aching  rheumatoid 
pains  in  the  affected  bones,  generally  aggra- 
vated at  night.  The  vertebral  column,  the 
ribs,  and  the  pelvis  are  the  parts  first  afi'ected; 
and  in  these  serious  deformity  shortly  be- 
comes manifest.  The  weight  of  the  body 
causes  extreme  lateral  and  so-called  angular 
curvatures.  The  ribs  are  bent  and  broken ; 
one  series  of  fractures  taking  place  in  the 
axillary  line,  usually  directed  inwards,  is 
produced  by  external  pressure ;  whilst  a 
second  or  third  row  of  fractures  takes  place 
by  more  indirect  force— the  one  near  the 
head  of  the  ribs,  the  other  outside  the 
sternum.  The  arms  often  lie  in  a  trough- 
shaped  hollow  on  the  sides  of  the  body.  The 
sternum  gives  way  in  several  places,  and  is 
displaced  forwards. 

Through  the  weight  of  the  body  acting 
from  above,  the  promontory  of  the  sacrum  is 
projected  forwards,  whilst  the  lateral  pressure 
of  the  head  of  the  femur  against  the  aceta- 
bulum causes  the  transverse  diameter  of  the 
pelvic  outlet  to  diminish.  It  thus  assumes  a 
trifoliate  shape,  the  pubic  symphysis  often 
projecting  forwards  at  right  angles  to  its 
normal  direction,  with  its  horizontal  rami  in 
contact;  and  the  floor  of  one  acetabulum 
may  even  touch  the  other.  The  bones  of  the 
extremities  suffer  from  multiple  fractures, 
and  bend  from  the  most  trifling  causes; 
and  these  are  very  imperfectly  repaired  in 
the  later  stages  of  the  disease,  although  in 
the  earlier  they  unite  readily  by  bony  callus. 
As  the  disease  progresses,  the  body  becomes 
more  and  more  misshapen ;  the  patient  more 
completely  helpless  and  bedridden ;  and  death 
usually  ensues  from  exhaustion,  after  a  more 
or  less  protracted  interval,  or  the  sufferer  is 
carried  off  by  intercurrent  disease.  Female 
subjects  frequently  die  in  consequence  of 
severe  instrumental  interference  required 
during  pregnancy.  There  is  no  constitu- 
tional cachexia. 

Diagnosis. — The  diagnosis    of  molhties 
ossium  is  at  first  very  obscure.    The  pams 


resemble  those  of  rheumatism.  The  character 
of  the  deformity  will,  however,  settle  any 
doubts.  The  disease  should  not  be  confounded 
with  rickets,  which  is  a  disease  of  infancy  or 
childhood,  due  to  delayed  ossification,  and 
producing  prominent  curvatures  of  the  shafts 
of  the  bones,  and  enlargements  near  the  epi- 
physes, very  distinct  in  type  from  the  in- 
fractions and  extravagant  distortions  of  the 
osteomalacic  skeleton.  Nor  does  molhties 
resemble  the  fatty  atrophy  of  bones  due  to 
senile  changes,  in  which  condition,  though 
fracture  be  common,  there  is  no  general 
deformity  involving  different  parts  of  the 
skeleton. 

Prognosis. — The  prognosis  in  most  in- 
stances is  unfavourable.  In  some  well-marked 
cases  of  softening,  the  bones  appear  to  have 
afterwards  recovered  their  normal  consist- 
ence, but  this  is  very  unusual. 

Treatment. — No  remedial  measures,  as  yet 
discovered,  have  either  arrested  the  progress 
of  molhties  ossium  or  promoted  its  cure. 
"Women  affected  in  this  way  should  be  re- 
strained, if  possible,  from  further  childbear- 
ing,  not  only  to  avert  increase  of  the  disease, 
but  to  avoid  the  dangers  attending  childbirth 
in  cases  of  deformed  pelvis.  Otherwise,  an 
ample  supply  of  nourishing  food,  rest  in  the 
recumbent  position,  and  abundance  of  fresh 
air,  are,  combined  with  iron  and  quiuiue  in- 
ternally, the  principal  means  of  treatment  at 
our  disposal.  William  Mac  Gormao. 

MOLLUSCUM  CONTAGIOSUM.— 

Synon.  ;  Meliceris ;  Fr.  Molluscum  Conta- 
gieux;  Ger.  Schwammgeschwulst. 

Description.  —  Molluscum  contagiosum 
was  first  described  by  Bateman.  It  consists 
of  small,  round,  prominent  tumours,  at  first 
of  minute  size  and  translucent  appearance, 
but  slowly  growing  to  the  dimensions  of  a 
pea,  or  even,  in  rare  instances,  of  a  hazel-nut. 
The  larger  ones  are  sometimes  pedunculated, 
but  the  smaller  are  for  the  most  part  sessile. 
In  an  early  stage  they  have  been  aptly  com- 
pared to  a  small  drop  of  wax.  In  the  centre 
of  these  Httle  wart-hke  growths  there  forms 
a  shght  depression,  so  that  they  are  more  or 
less  umbihcated,  and  this  depression  is  be- 
lieved by  some  to  correspond  to  the  open 
mouth  of  a  sebaceous  duct.  Each  tumour 
has  a  thick  wall,  and  contams  when  developed 
a  white,  semi-fluid,  milky  substance,  which 
may  be  easily  squeezed  out  after  making  a 
small  cut  with  the  lancet.  The  Uttle  growths 
occur  either  singly  or— more  commonly— 
sparsely  and  irregularly  scattered  over  the 
skin  of  the  face  and  neck,  and  sometimes  on 
other  parts  of  the  body.  The  older  ones,  after 
attaining  a  certain  size,  usually  become  in- 
flamed and  die  out,  whUe  a  new  crop  succeeds 
them.  This  affection  is  unattended  with 
pain,  itchmg,  or  any  constitutional  disturb- 
ance. It  may  be  communicated  from  person 
to  person  by  inoculation.    The  disease  is  not 
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a  very  common  one,  but  is  probably  rather 
more  often  met  with  in  England  than  ui 
other  countries  ;  it  is  more  common  m  chil- 
dren than  in  adults,  _  _ 

The  most  interesting  pomt  m  connexion 
with  molluscum  contagiosum  is  the  ques- 
tion as  to  its  mode  of  production  and  pro- 
pagation; and  some  difference  of  opinion 
exfsts  even  at  the  present  time  with  regard 
to  its  contagious  nature.  On  the  whole,  there 
is  strong  evidence  in  favour  of  its  bemg 
propagated  by  inoculation.  The  evidence  in 
favom-  of  this  is  of  two  kinds — (1)  that  of 
direct  experiment  ;  (2)  that  of  clinical 
observation.  With  regard  to  the  former,  the 
disease  has  been  reproduced  by  artificial  in- 
oculation. The  evidence  derived  from  clinical 
observation  is  even  more  strongly  in  favour 
of  the  communicable  nature  of  the  disease. 
Many  observers  have  recorded  cases  which 
it  would  be  diificult  to  explain  except  on  the 
supposition  that  the  disease  was  contagious 
in  a  limited  degree ;  but  perhaps  the  strongest 
evidence  ever  adduced  has  been  supplied  in 
the  experience  of  the  writer.  A  single  case 
of  the  disease  was  introduced  into  a  girl's 
school  in  the  parish  of  St.  Marylebone,  and 
in  the  course  of  a  few  months  it  had  spread 
to  eight  other  children  in  the  school.  Subse- 
quently four  more  children  and  one  of  the 
servants  were  attacked,  so  that  there  were 
at  one  time  in  all  fourteen  cases.  It  is  very 
difficult  to  understand  how  so  large  a  number 
of  children  could  be  affected  at  one  time  un- 
less the  disease  were  in  some  way  communi- 
cated from  one  to  another,  especially  when 
we  remember  that  it  is  far  from  common. 
Amongst  adult  sufferers  from  this  disease  a 
large  proportion,  in  the  experience  of  the 
writer,  are  frequenters  of  Turkish  baths. 

Diagnosis. — It  is  not  easy  to  mistake 
molluscum  contagiosum  for  any  other  disease, 
but  we  sometimes  meet  with  small  sebaceous 
tumours,  especially  about  the  scrotum  in 
adults,  closely  resembling  it  in  external  ap- 
pearance. They  have,  however,  no  contagious 
properties,  and  they  do  not  spread  over  large 
areas  of  skin,  a  feature  we  are  familiar  with 
ia  molluscum  contagiosum.  It  need  hardly 
be  pointed  out  that  molluscum  contagiosum 
must  not  be  confounded  with  molluscum 
fibrosum,  which  is  a  perfectly  different  malady. 
See  Molluscum  Fibrosum. 

Treatment. — When  the  number  of  growths 
of  moUuscum  contagiosum  is  small,  the 
treatment  is  simple.  They  should  each  be 
divided  with  the  point  of  a  lancet,  and  then 
be  touched  with  some  caustic.  For  this 
purpose  the  acid  nitrate  of  mercury  may  be 
used,  or  a  saturated  solution  of  potassa  fusa 
in  water.  When  the  little  tumours  are  very 
numerous,  it  is  probably  best  to  leave  them 
entirely  alone ;  after  a  time  they  become  a 
little  inflamed,  dry  up,  and  disappear.  The 
disease,  however,  if  left  to  itself,  is  always 
tedious.  Egbert  Liveing. 
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MOLLUSCUM  FIBROSUM.  —  Sy- 

NON. :  Molluscum  Simplex;  Molluscum  Pen- 
dulum ;  Fibroma  ;  Fr.  Molluscum  Fihreux. 

Description. — This  disease  consists  of 
small  tumom's  of  hypertrophic  fibrous  tissue 
springing  from  the  subcutaneous  structures. 
Some  of  these  may  remain  undeveloped, 
and,  though  not  visible  to  the  eye,  can  be 
[  felt  by  passing  the  hand  over  the  skin. 
Others  form  visible,  though  small,  sessile 
growths ;  more  frequently,  however,  the  little 
tumours  are  pedunculated  and  pendulous, 
somewhat  egg-shaped,  and  covered  with  nor- 
mal skin.  The  size  of  these  growths  varies 
from  a  small  pea  to  a  filbert,  or  larger ; 
sometimes  they  even  attain  the  dimensions 
of  a  hen's  egg,  but  this  is  very  exceptional. 
The  skin  covering  them  is  of  a  natural  colour, 
and  rather  more  vascular  than  normal ;  the 
consistency  of  the  tumour  is  soft,  but  at  the 
same  time  firm  on  pressure.  The  affection 
is  quite  unattended  with  pain  or  with  subjec- 
tive sensations  of  any  kind.  The  disease  may 
take  the  form  of  single  or  a  few  scattered 
pedunculated  tumours,  or  the  whole  body 
may  be  covered  with  them.  It  is  highly 
probable  that  these  outgrowths  exist  in  an 
undeveloped  form  at  the  time  of  birth,  though 
they  may  be  too  small  to  be  detected  ;  at  all 
events  they  show  themselves  at  an  early  age. 
Wlien  fully  developed  they  have  no  tendency 
to  imdergo  further  changes,  such  as  those 
of  ulceration  or  degeneration,  but  remain 
stationary  during  life.  They  belong  to  the 
category  of  hypertrophic  malformations  of 
the  skin,  rather  than  to  that  of  morbid 
growths.  Hebra  has  rightly  pointed  out 
that  those  who  suffer  from  general  moUus- 
cum fibrosum  are  often  somewhat  mentally 
deficient — that  is,  they  may  be  imperfectly 
developed  in  mind  as  well  as  in  body. 

Treatment. — This  consists  in  snipping  off 
the  little  pedunculated  tumours  with  a  pair 
of  scissors.  It  is  unnecessary  to  interfere  with 
those  which  are  not  pedunculated. 

Egbert  Liveing. 

MONOMAlSriA.  —  Synon.  :  Fr.  Mono- 
manie ;  Ger.  Walmsinn, — This  term  is  fall- 
ing into  disuse  by  reason  of  its  vagueness, 
and  because  it  has  been  employed  by  various 
writers  to  denote  different  kinds  of  insanity. 
Some  have  used  it  to  denote  an  insanity 
which  is  indicated  by  some  one  particular 
delusion,  the  mind  remaining  clear  on  every 
other  point.  Others  mean  by  it  an  insanity 
without  delusion,  an  affective  or  impulsive 
insanity,  the  essence  of  which  is  the  absence 
of  delusion,  and  the  so-caUed  integrity  of  the 
intellectual  portion  of  the  mind.  Esquirol 
thought  it  a  disorder  of  the  faculties  limited 
to  a  few  subjects,  with  excitement,  and  gay 
and  expansive  passion ;  while,  according  to 
others,  melancholia  without  delusion  would 
be  an  instance  of  affective  monomania.  We 
may  take  it,  however,  that  aU  authors  are 
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agi-eed  in  using  the  term  '  monomania  '  to  in- 
dicate a  partial  infsanity,  which  enables  the 
patient  to  converse  and  act  rationally  to  a 
considerable  degree,  and  therefore  renders 
his  responsibility  a  matter  of  question.  Such 
cases  form  the  grounds  of  forensic  contention, 
whether  criminal  or  civil ;  but  it  is  better  to 
affix  to  them  some  more  precise  term,  and  to 
indicate  symptomatologicaUy  and  pathologi- 
cally the  exact  nature  of  the  mental  and 
bodily  condition  of  the  alleged  lunatic. 

G.  F.  Blandford. 

MOWSUMMANA,  Cave  of,  in 
Tipper  Italy. — Natural  vapour  baths.  See 
Mineral  Waters. 

MONT  DORE,  in  Prance.— Simple 
thermal  water,  containing  arsenic  and  soda. 
See  Mineral  Waters. 

MONTE-CATINI,  in  Tuscany.— 

Thermal  muriated  saline  waters. 

MONTMIRAIL,  in  Prance  (Vau- 
cluse). — Sulphated  saline,  bitter  waters. 

MONTPELLIER,  in  the  South  of 
Prance. — ^Variable,  fairly  warm,  winter 
climate.  High  vraids  from  N.E.  and  N.W. 
See  Climate,  Treatment  of  Disease  by. 

MORAL  INSANITY.— /See  Insanity, 
Varieties  of. 

MORBID  {morbus,  a  disease). — This 
word  merely  signifies  diseased,  and  is  used, 
in  its  several  applications,  as  a  technical  or 
scientific  term,  in  contradistinction  to  the 
term  healthy.  Among  the  most  common 
examples  of  these  apphcations  may  be 
mentioned  morbid  am,atomy  and  histology, 
which  imply  the  anatomy  and  histology  of 
diseased  conditions ;  morbid  sensations  or 
feelings,  as  distinguished  from  healthy  sen- 
sations, whether  connected  with  either  of 
the  ordinary  senses  or  with  some  particular 
organ,  such  as  appetite ;  morbid  actions ; 
morbid  secretions  or  discharges ;  and  morbid 
growths.  The  word  is  employed  in  a  some- 
what special  sense,  in  relation  to  individuals 
who  are  mentally  low  in  spirits  and  despon- 
dent, without  any  obvious  cause  to  account 
for  this  condition ;  such  individuals  are  often 
spoken  of  as  being  in  a  morbid  state. 

MORBIDITY  {morbus,  a  disease).— 
This  term  is  employed  to  denote  the  amount 
of  illness  existing  in  a  given  community;  and, 
as  'mortality'  expresses  the  death-rate,  so 
'  morbidity  '  indicates  the  sick-rate,  whether 
the  diseases  be  fatal  or  not. 

Since  health  is  an  extremely  ill-defined 
state,  marked  out  by  no  absolute  boundaries, 
and  since  many  people  suffer  from  diseases 
that  are  concealed  intentionally  or  through 


ignorance,  it  becomes  a  matter  of  consider- 
able difficulty  to  express  with  certainty  the 
amount  of  illness  that  may  exist  at  any  time. 
Some  information  may,  however,  be  obtained 
from  the  records  of  sick-clubs  and  benefit- 
societies,  on  which  statistics  may  be  based  of 
the  average  time  their  subscribers  are  ill 
during  the  year,  in  relation  to  employment, 
age,  locality,  and  other  circumstances.  From 
the  statistics  of  these  friendly-societies  it  has 
been  estimated  that  nine  days  in  the  year 
per  member  are  lost  through  sickness. 

By  an  investigation  of  this  subject  the 
rates  of  mortahty  come  to  possess  an  extended 
significance,  for  they  thus  indicate  not  merely 
the  proportion  between  the  Uving  and  the 
dead,  but  between  the  latter  and  the  two 
classes  of  the  living,  namely,  the  healthy  and 
the  diseased ;  and,  as  a  branch  of  State  Medi- 
cine, they  must  doubtless  come  to  take  a  pro- 
minent place.  As  further  knowledge  provides 
accurate  facts  and  figures,  the  subject  will 
have  a  distinct  practical  bearing,  in  estimat- 
ing the  value  of  men  for  work,  if  the  average 
liability  to  disease  and  the  total  amount  of 
illness  an  individual  may  expect  to  suffer  be 
known  ;  while  it  is  reasonable  to  beUeve  that 
as  the  '  aptitudes  to  disease '  are  further  con- 
ditioned, the  means  for  prevention  may  be 
extended.  W.  H.  Allchin. 

MORBIFIC  (morttts,  disease;  and/o-cio, 
I  make). — This  word  is  properly  applied  to 
any  cause  that  produces  a  disease.  Such  a 
cause  is  often  spoken  of  as  a  morbific  agent. 

MORBILLI  (dim.  oi  morbus,  a  disease). 
A  synonym  for  measles.    See  Measles. 

MORBUS. — This  is  the  Latin  word  for 
disease.  Formerly  it  was  frequently  em- 
ployed, but  is  not  much  in  vogue  at  the 
present  day.  When  apphed  to  particular 
diseases,  it  is  associated  with  some  quahfy- 
ing  adjective  or  noun,  indicating  the  natmre 
or  seat  of  such  disease,  some  pecioharity  by 
which  it  is  characterised,  or  the  name  of 
some  renowned  authority  upon  it.  It  would 
not  serve  any  useful  pm-pose  to  give  a  list  of 
the  diseases  with  which  the  word  is  con- 
nected, and  it  will  suffice  to  cite,  as  examples, 
some  of  its  more  common  applications,  such 
as  morbus  cordis,  disease  of  the  heart ;  mor- 
bus coxcB  or  coxariv^,  disease  of  the  hip- 
joint;  morbus  cereaUs,  ergotism;  morbvs 
Brightii,  Bright' s  disease;  morbus  cceruleus, 
blue  disease,  cyanosis. 

MORGrlNS,  in  Switzerland.— Chalv 
beate  waters.    See  Mineral  Waters. 

MOROCCO,    in    North  Africa.- 

A  warm,  healthy  winter  climate.  Tangiers 
is  exposed  to  cold,  damp  S.W.  winds  in 
autumn  and  spring,  and  to  E.  winds. 
Living  is  superior  to  Malaga.  See  Climate, 
Treatment  of  Disease  by. 


MOEPHINISM 

MORPHINISM— Synon.  :  The  Mor- 
phine Habit ;  Fr.  Morpliinisme  ;  Gr.  Mor- 

phiumsiicht.  ,■  -,  ,    ,■,     v  ■.  • 

Definition, — A  term  apphed  to  the  habi- 
tual indulgence  in  morphine,  or— in  a  more 
extended  sense — in  any  preparation  contain- 
ing that  alkaloid. 

FoEMS  AND  Quantities. — Opium-eatmg, 
laudanum-drinking,  opium-smoking,  and  the 
hypodermic  injection  of  morphine  as  a  prac- 
tice are  all  forms  of  morphinism.  It  is  un- 
doubted that  most  adults  can  by  use  habituate 
themselves  to  the  taking  of  large  doses  of 
opium,  but  to  this  there  appears  to  be  a  per- 
sonal limit,  and  some  are  so  susceptible  to 
the  iofluence  of  the  drug  that  no  tolerance  of 
it  is  ever  estabUshed.  Half  a  pint  of  lauda- 
mnn  per  diem,  or  three-quarters  of  an  ounce 
of  opiiun,  are  doses  that  have  often  been 
reached,  and  the  former  appears  to  have  been 
De  Quincey's  maximum.  Half  or  a  third  of 
this,  or  even  less,  is  a  more  usual  quantity. 
The  largest  amoimt  the  writer  has  known  to 
be  taken  for  a  lengthenedperiod  was  an  average 
of  forty-eight  grains  of  acetate  of  morphine 
per  diem,  used  in  injections,  with  a  maximimi 
of  ninety-six  gi'ains  per  diem  on  some  days. 
Its  use  is  often  combined  with  that  of  co- 
caiue,  which  prevents  the  after-sickness  atten- 
dant upon  the  use  of  morphine. 

Etiology. — Morphinism  is  most  fre- 
quently met  with  in  neurotic  individuals.  The 
habit  originates  usually  in  the  legitimate  em- 
ployment of  morphine  or  opium  for  thera- 
peutic purposes.  In  other  instances  it  can 
be  traced  to  a  single  definite  act  of  indulgence 
in  the  drug — either  casually,  or  in  obedience 
to  the  promptings  of  some  hereditary  craving 
or  of  depressed  melanchoHc  feehngs. 

Effects. — So  far  as  the  effects  on  the  or- 
ganism are  concerned,  it  is  immaterial  whether 
opium  or  the  alkaloid  be  swallowed  or  used 
hypodermically.  Minor  differences  there  are, 
but  the  general  results  are  the  same.  These 
are  listlessness,  loss  of  energy,  inaptitude  for 
business  and  exertion,  dreaminess,  exaltation 
of  fancy,  loss  of  appetite,  emaciation,  a  sallow 
skin,  diminished  Uver  and  kidney  secretion 
and  hence  costiveness.  Digestive  troubles  are 
prominent,  attributable  to  the  use  of  the  drug ; 
and  yet  if  this  be  suspended  the  craving  for 
it  becomes  intolerable,  so  that  no  amount 
of  resolution  as  a  rule  leads  to  total  absten- 
tion from  its  use.  But  many  or  ah.  of  these 
symptoms,  except  the  craving,  may  be  ab- 
sent ;  and  most  physicians  have  had  experi- 
ence of  opium-takers  whose  habit  in  this 
respect  would  not  be  suspected  from  their 
appearance.  Probably,  on  the  whole,  the  in- 
dulgence in  opium  tends  to  shorten  life, 
though  this  has  been  doubted,  and  opium- 
takers  are  asserted  to  be  unusually  free  from 
catarrhal  affections.  Nevertheless,  morphin- 
ism is  a  most  baneful  habit ;  and  though  it 
may  not  appreciably  shorten  life,  or  cause 
serious  maladies,  the  moi-phinist  is  often  indo- 


lent,  weak,  untruthful,  and  irresolute,  imfitted 
to  lead  a  life  of  active  and  useful  exertion. 

Great  differences  of  opinion  exist  as  to  the 
pernicious  or  other  effects  of  opium- smokvng. 
Some  would  have  us  believe  that  the  prac- 
tice is  pernicious,  not  to  say  deadly ;  but  de- 
basing it  often  is.  The  pictures  drawn  as  to 
its  effects  are  evidently  coloured  by  the  bias 
of  the  observer.  On  the  other  hand,  some 
would  persuade  us  that  the  practice  is  harm- 
less, not  to  say  beneficial.  Doubtless  neither 
view  is  absolutely  correct,  and  whilst  opium- 
smoking  is  pernicious,  the  evils  have  been 
greatly  exaggerated.  Moreover,  opium- 
smoking  is  so  bound  up  with  other  vicious 
and  idle  habits,  as  to  make  it  very  difficult 
to  differentiate  between  the  effects  of  opium 
and  of  such  habits.  Excess  in  opium-smok- 
ing, like  excess  in  tobacco-smoking,  is  inju- 
rious, and  too  often  indulged  in  by  the  idle 
and  dreamy.  But  it  is  doubtful  whether 
very  distinct  and  uinmistakable  results  can 
be  traced  to  a  shght  indulgence  in  opium- 
smoking.  Morphine  is  not  volatUised  during 
the  process,  and  the  basic  bodies  volatilised 
are  analogous  to  those  volatilised  in  tobacco- 
smoking,  such  as  picoline  and  pyridine,  which, 
however,  undoubtedly  have  marked  physio- 
logical activities. 

Treatment. — The  one  point  in  the  treat- 
ment of  morphinism — be  it  laudanum-drink- 
ing, the  hypodermic  use  of  morphine,  or 
opium-smoking — is  to  cut  off  the  use  of  the 
drug  at  once  and  completely,  and  every 
effort  should  be  made  to  accomplish  it.' 
Seclusion  and  the  influence  of  a  special  nurse 
conduce  powerfully  to  a  successful  result ; 
and  massage  is  sometimes  a  useful  adjunct. 
The  craving  for  opiima  is,  however,  so  over- 
powering, and  other  symptoms  become  so 
urgent,  such  as  intense  headaches,  insomnia, 
vomiting,  diarrhoea,  palpitation,  dyspnoea, 
and  heat  and  dryness  of  the  skin,  that  the 
patient  has  seldom  resolution  enough  to  avoid 
its  use.  Seclusion,  with  constant  vigilant 
attendance,  is  generally  indispensable.  Tonics, 
cold  baths,  moderate  exercise,  and  good  food 
constitute  the  best  treatment.  A  week  or 
two's  abstinence  may  suffice  to  break  off  the 
habit,  but  very  commonly  the  patient  re- 
lapses into  his  old  vicious  practice.  A  yacht- 
ing excursion  or  a  long  sea  voyage,  without 
access  to  opium,  may  effect  a  cure  when  all 
other  means  have  failed. 

Thomas  Stevenson. 

MORPHCEA. — See  Soleeodeema. 

MORTALITY.— Synon.  :  Bate  of  Mor- 
tality;  Death-rate ;  Fr.MortaliU;  Ger.  Sterb- 
lichkeit. 

Definition.. — The  proportion  of  persons 
dying  to  those  surviving  under  given  circum- 

1  According  to  some  authorities,  it  is  better  to 
reduce  the  morpliiiie  gradually  before  its  complete 
removal. — Editob. 
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stances;  or,  more  usually,  the  proportion 
borne  by  the  persons  who  die  to  the  whole 
number  of  those  subjected  to  the  given  cir- 
cumstances. 

Thus  we  may  have  to  do  with  the  annual 
mortality  of  the  population  of  a  country,  a 
district,  or_  a  city;  or  of  a  body  of  men 
similarly  circumstanced,  as  of  clergymen  or 
of  lead-miners ;  or  of  bodies  of  men  otherwise 
alike,  but  subjected  to  different  conditions  of 
climate,  &c.,  as  the  British  army ;  or  of  the 
population,  or  any  section  of  the  population, 
at  special  ages,  as  of  infants  in  factory  towns. 

Or  we  may  be  concerned  with  the  propor- 
tions of  deaths  to  survivors,  or  to  the  whole 
number  of  entrants,  during  and  after  expo- 
sure to  a  special  cause  or  causes  of  death, 
operating  either  speedily  or  during  a  pro- 
tracted period.  Hereunder  come,  for  example, 
the  mortaUty  sustained  by  the  population  of 
Rio  Janeiro,  or  New  Orleans,  during  an  epi- 
demic of  yellow  fever ;  or  that  suffered  by  a 
number  of  persons  in  passing  through  an 
attack  of  enteric  fever  or  pneumonia. 

Estimation  of  Mortality.- — The  annual 
mortality  of  a  population  is  reckoned,  not  on 
the  numbers  in  existence  at  the  beginning  of 
a  year,  but  on  the  average  number  in  exist- 
ence on  the  several  days  of  the  year,  or,  what 
is  nearly  the  same  thing,  on  the  mean  popu- 
lation of  the  year.  The  necessity  of  this 
becomes  evident,  when  we  consider  that  in 
our  own  country  the  large  towns  are  mostly 
increasing  at  a  very  rapid  rate,  while  some 
agricultural  parishes  and  unprosperous  places 
actually  decline  in  population.  In  the  towns, 
therefore,  the  death-rate,  if  reckoned  on  the 
last  census,  or  even  on  the  number  believed 
or  estimated  to  exist  at  the  beginning  of  the 
given  year,  would  come  out  higher  than  it 
ought  to  be,  while  in  declining  parishes  it 
would  be  somewhat  too  low.  Similarly  the 
annual  mortality  of  bodies  of  troops  is  calcu- 
lated on  the  mean  strength. 

Two  formulae  are  in  use  for  specifying 
death-rates.  In  the  first  the  proportion  of 
deaths  is  taken  as  unity  :  thus,  the  mortality 
in  England  and  Wales  in  1878  would  be 
stated  as  1  in  46.  In  the  second,  which  is 
more  convenient  and  is  now  generally  em- 
ployed, the  number  of  lives  at  risk  is  taken 
as  100  or  1,000  :  thus  the  mortality  of  1878 
would  come  out  21-7.  Either  formula  is 
convertible  into  the  other  by  sunple  divi- 
sion:  thus  1,000-^46  =  21-7;  and  1,000 -r- 
21-7  =  46. 

The  death-rates  of  large  civiUsed  countries, 
in  which  registration  is  strictly  carried  out, 
give  a  pretty  fair  representation  of  the  via- 
bility of  the  population.  So  much  may  be 
said  for  England,  Wales,  and  Scotland,  and 
for  most  of  the  European  States,  but  not,  un- 
fortunately, for  Ireland,  where  the  weakness 
of  the  registration  laws  makes  the  record 
defective. 

Mortality  of  Nations. — The  following 


were  the  death-rates  per  1,000  of  most  of  the 
principal  States  of  Europe  during  the  periods 
indicated : — 


Norway  . 
Sweden 
Denmark  . 
England  and  Wales 
Scotland  . 
Belgium  . 
Switzerland 
France 

Or  excluding  two  years  of  \v:ir 
Netherlands 
German  Empire 
Italy  . 
Spain 
Austria 

Hungary  .  . 
Or  excluding  two  cholera  years 


In  years 

1  Ann 

1  er  i^'juu 
living 

1  k4ft 

. .     if  o 

I  fjoO— /  O 

>  •     io  o 

»» 

19'2 

It 

..  21-8 

ii 

. .  221 

. .    22  6 

1870-78 

. .  23-5 

1869-78 

..  24-3 

. ,  22-5 

1869-78 

. .  24-4 

1872-78 

. .  27-2 

1869-78 

. .  29-6 

1861-70 

. .  29-7 

1869-78 

..  31-1 

1868-77 

. .  39-6 

The  ensuing  table  exhibits  the  death-rates 
of  the  same  coimtries  a  few  years  later.^  In 
every  case  there  had  been  more  or  less  im- 
provement : — 


Norway   1882-86 

Sweden   1882-85 

Ireland   1882-86 

Denmark   „ 

Scotland   „ 

England  and  Wales  ....  „ 

Belgium   „ 

Switzerland   „ 

The  Netherlands     ....  „ 

France    „ 

Prussia   „ 

.  1876-78 


German  Empire 
Italy  . 
Austria 
Hungary  . 


1882-86 


16-  9 

17-  S 

18-  1 

18-  5 

19-  3 

19-  4 

20-  6 

20-  7 

21-  5 

22-  2 
25-5 
25-8 
25-9 
27-3 
30-0 
33-4 


The  death-rate  of  Russia,  except  in  the 
extreme  north,  is  high.  It  was  stated  at 
35-9  in  1842.  That  of  Portugal  the  writer 
has  not  been  able  to  obtain.  Those  of  Tur- 
key and  of  Greece  are  unknown.  In  many 
of  the  British  colonies  it  is  lower  than  even 
in  Norway.  Thus  the  average  mortaUty  dur- 
ing the  five  years  1882-86  was  in  - 


Victoria,  14-8 
Queensland,  19*7 
West  Australia,  18-6 
New  Zealand,  10-8 


New  South  Wales,  16-6 
South  Australia,  14'3 
Tasmania,  16-6 


Mortality  or  Cities. — The  mortality  of 
cities  is  in  this  country  almost  invariably 
higher  than  that  of  the  open  country.  But 
this  rule  does  not  apply  to  aU  other  countries ; 
the  exceptions  occur  mostly  where  endemic 
fevers  are  prevalent  in  the  country.  Thus 
the  mortality  rate  in  1887  was  in  London, 
19-6;  in  Edrnhm-gh,  19-8,  and  in  Dublin, 
30-6 ;  and  in  28  other  large  towns  in  England 
it  varied  between  16'9  in  Brighton  and  28-7 
in  Manchester;  while  in  50  towns  of  the 
second  class  the  extremes  were  12-4  at  Maid- 
stone and  13-3  at  Burton ;  23*8  at  Stockport 
and  24-9  at  Wigan;  the  average  of  the  28 
towns  being  20-8  per  1,000,  and  of  the  50 
towns  19-0.    In  the  same  year  the  rural  dis- 

1  These  iagures  have  been  brought  up  to  date  as 
far  as  possible. — Editor. 
-  Hayter,  Australian  Statistics, 
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tricts  and  small  towns  of  England  yielded  an 
average  rate  of  17-4  only.  There  are  a  con- 
siderable number  of  districts,  almost  all  rural, 
which  year  after  year  fall  below  17  ;  and  17 
was  accordingly  fixed  upon  by  the  late  Eegis- 
trar-General  for  England  as  a  kind  of  standard 
to  be  aimed  at  by  sanitarians.  And  there 
are  districts  in  England,  and  entire  small 
counties  in  Scotland,  where  the  rate  fre- 
quently falls  below  even  15. 

The  following  table  exhibits  the  death-rates 
•experienced  in  1878,  and  again  in  1887,  in  a 
number  of  foreign  and  colonial  cities  : — 


1S78 

1887 

1878 

1887 

Calcutta  . 

37-7 

24-0 

Paris 

24-0 

23-0 

Madras 

48-8 

40-0 

Brussels  . 

28-0 

21-0 

Bombay  . 

41-8 

26-0 

Amsterdam 

24-4 

22-0 

New  York 

24-8 

26-0 

Eotterdam 

27-3 

21'0 

Brooklyn  . 

20-1 

23-0 

The  Hague 

26-4 

20-0 

Philadeli>liia 

18-0 

22-0 

Copenhagen 

22-0 

24-0 

Montreal  . 

30-9 

Stockholm 

22-4 

21-0 

Alexandria 

46-4 

38-0 

Christiania 

18-6 

23-0 

Melbourne,  1873 

St.  Petersburg 

47-1 

28-0 

and  1875 

22-8 

21-0 

Berlin 

29-9 

22-0 

Eome 

29-8 

29-0 

Hamburg  . 

26-9 

27-0 

Xaples 

33-1 

Dresden 

24-7 

22-0 

Turin 

31-1 

26-0 

Munich 

34-6 

30-0 

Venice 

28-7 

25-0 

Breslau 

29-9 

29-0 

Trieste 

36-2 

29-0 

Vienna 

29-6 

26-0 

Geneva 

23-6 

21-0 

Budapest  . 

40-3 

32-0 

Analysis 

OF 

Eesults.  —  These 

tables 

awaken,  by 

the 

enormous  differences 

be- 

tween  the  several  cities  and  countries,  a 
curiosity  respecting  the  causes  of  such  differ- 
ences, which,  however,  the  figures  themselves 
go  far  towards  satisfying.  It  is  at  once  evi- 
dent that,  whatever  may  be  the  case  in  the 
open  country,  cities  suffer  to  a  considerable 
extent  in  the  ratio  of  their  ignorance  and 
neglect  of  sanitary  laws,  and  of  the  poverty 
and  squalor,  or  barbarism  of  their  popula- 
tions. Mark,  for  example,  the  contrast  be- 
tween Philadelphia  or  Geneva,  and  Alexan- 
dria, Budapest,  or  St.  Petersbm-gl  Cities 
having  a  steadily  warm  climate,  or  a  climate 
of  extremes,  are  more  unhealthy  than  those 
which  enjoy  a  temperate  one.  By  this  con- 
sideration, combined  with  that  of  their  su- 
perior civilisation,  may  be  explained  the 
favourable  position  of  the  cities  of  Western 
as  compared  with  those  of  Eastern  Europe. 
The  short,  hot  summers  are  very  fatal  in  the 
latter  region,  and  even  in  Southern  Germany 
and  at  Stockholm ;  while  in  Western  Europe 
generally,  and  especially  in  Scotland,  winter 
and  spring  are  the  deadly  seasons.  It  is 
noteworthy  that  in  most  of  the  large  cities  of 
Italy  the  short,  sharp,  and  changeable  winter 
is  not  less  deadly  than  the  hot  summer  and 
malarious  autumn ;  in  fact  good  winter  cli- 
mates for  poitrinmrea  are  exceptional  even 
in  Italy. 

In  Great  Britain  the  influence  of  climate 
per  ae  on  the  annual  mortality  of  the  several 
cities  and  districts  is  not  very  great ;  and  its 
effects  are  obscured  by  those  of  other  agencies. 
But  if  we  confine  our  attention  to  the  rurtiJ 
districts,  where  the  disturbing  factors  are  less 
unportant,  we  shall  find  that  the  rates  of 


mortality  are  on  the  whole  slightly  more 
favom-able  in  the  north  than  in  the  south. 
Of  all  the  counties  in  Great  Britain  Orkney- 
and-Shetland  stands  best,  with  an  annual 
mortality,  on  an  average  of  10  years,"  of 
15'13 ;  and  Shetland,  the  more  northern  divi- 
sion, stands  better  than  Orkney.  Great  Bri- 
tain is,  therefore,  no  exception  to  the  rule 
that  in  Europe  mortality  decreases  from 
south  to  north.  This  is  in  no  way  incon- 
sistent with  the  fact  that  throughout  Great 
Britain  winter  is  the  deadly  season,  and  cold 
is  more  fatal  than  heat,  thoracic  than  abdo- 
minal diseases. 

Influence  of  Seasons. — The  following 
were  the  death-rates  of  the  four  seasons  in 
England  and  Wales,  in  1868-77  :— 


Win- 
ter 

Spring 

Sum- 
mer 

Au- 
tumn 

Year 

In  the  chief  towns  . 
In  the  small  towns 
and  rural  districts  . 

26-8 
21-7 

22-5 
19-3 

23-1 
17-2 



24-2 

18-5 



23-7 

19-0 

In  Scotland  the  seasonal  mortality,  owing, 
doubtless,  to  the  less  intensity  of  the  summer 
heat,_  follows  pretty  nearly  the  order  of  the 
English  small  towns  and  rural  districts. 
Thus,  in  1878:  winter,  25-2;  spring,  23-2; 
summer,  19-8  ;  autumn,  20*4 ;  year,  22-3. 

It  would  seem,  however,  that  in  London, 
in  the  early  part  of  the  seventeenth  century, 
when  the  death-rate,  owing  to  the  closeness 
and  filthiness  of  the  city,  was  fearfully  high, 
the  maximum  was  attained  in  summer,  the 
figures  standing  as  foUows  in  1606-10,  during 
which  years  the  plague  was  absent.  Average 
mortality  per  cent.:  winter  (J.  F.  M.),  1-4; 
spring,  1-5  ;  summer,  2-7  ;  autumn,  2-0 ;  total, 
7-0. 

Inflttence  of  Density  of  Population. — 
In  accordance  with  a  principle  already  laid 
dovm,  that  in  communities  sufficiently  ad- 
vanced to  furnish  mortality  statistics  the 
death-rate  diminishes  with  the  progress  of 
civilisation,  the  mortality  of  London  has 
since  the  seventeenth  century  gradually  and 
greatly  diminished.  At  the  beginning  of  thi? 
nineteenth  century  it  had  sunk  to  29,  in 
1840-49  it  was  25-3,  in  1870-78,  23,  and  in 
1887  only  19-6. 

The  death-rate  is  also  diminishing  in 
France,  Belgium,  the  Netherlands,  Sweden, 
and  Germany,  in  all  of  which  countries  the 
population  is  believed  to  be  advancing  in 
comfort  and  general  well-being;  but  in 
southern  and  eastern  Europe,  where  com- 
paratively little  advance  has  taken  place  in 
these  respects,  no  such  diminution  can  be 
demonstrated. 

Nor,  though-  evident  in  London  and  in 
several  other  great  towns,  can  a  large  and 
permanent  diminution  of  the  death-rate  be 

'  18G6-76. 
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positively  affirmed  of  Great  Britain  gene- 
rally. In  Scotland,  indeed,  there  was  a  de- 
cided increase  from  1855  until  1876,  when  a 
decline,  which  may  prove  transient  only,  set 
in.  And  in  England  no  improvement  could 
be  shown  for  many  years  before  1871,  since 
which  date  there  has  been  an  almost  unbroken  ! 
succession  of  years  of  low  mortality  concur- 
ring with  a  generally  low  temperatm-e  and 
excessive  fall  of  rain. 

The  great  antagonistic  influence  in  Great 
Britain  may  be  found  in  Dr.  Farr's  principle, 
'  That  mortality  increases  with  density  of 
population.'  And  '  urbanisation  '  advances 
so  rapidly  in  Great  Britain,  that  all  the 
efforts  and  devices  of  sanitary  and  medical 
science  are  scarcely  able  to  do  more  than 
neutrahse  its  evil  effects.  Part  of  the  ap- 
parent improvement  is  largely  due  to  the 
diminution  of  typhoid  fever.  Contrary  to 
the  general  belief,  the  expectation  of  hfe  in 
males  aged  over  20,  and  in  females  over  45, 
was  actually  less  in  the  period  1870-80  than 
in  that  of  1838-54. 

Sources  of  Fallacy. — It  may  be  as  well 
to  advert  to  some  of  the  principal  sources 
of  fallacy,  which  hamper  us  in  appreciating 
national  and  local  death-rates.  One  of  these 
is  the  varying  number  of  births.  The  birth- 
rate ranges  in  the  Continental  States  of  Europe 
from  about  40  in  Germany  and  Austria,  and 
even  more  in  Russia  and  Himgary,  down  to 
25  in  France ;  ^  and  in  Britain  from  48  or  50 
in  some  coal  and  iron  districts,  down  to  22 
in  the  county  of  Sutherland.  The  late  Dr. 
Letheby  maintained  that  a  high  birth-rate 
was  a  direct  cause  of  a  high  death-rate, 
owing  to  the  great  mortality  among  infants. 
This  was  an  error ;  the  two  often  concur,  but 
the  former  is  not  a  cause  of  the  latter,  unless 
where  the  infants  perish  in  enormous  pro- 
portion. The  usual  result  in  this  country  of 
a  large  and  especially  of  an  increasing  bu'th- 
rate,  is  to  augment  in  the  community  the 
proportion  of  children  beyond  infancy,  and 
of  young  persons,  who  ordinarily  suffer  a 
very  low  death-rate  as  compared  with  old  or 
even  middle-aged  persons.  The  favourable 
rates  prevailing  among  these  young  persons 
overpowering  the  unfavourable  ones  of  the 
infants,  and  of  the  comparatively  small 
ntunber  of  old  people,  the  apparent  death- 
rate  is  actually  diminished,  instead  of  being 
increased  as  Letheby  supposed.  And  this 
points  to  the  true  reason  why  the  death-rate 
of  France  is  higher  than  that  of  England, 
whereas  the  expectation  of  life  in  the  two 
covmtries  is  about  the  same  at  most  ages, 
the  birth-rate  of  France  being  so  extremely 
low  (Bertillon).  The  lower  the  average 
age  of  the  population,  the  lower  the  death- 
rate. 

A  considerable  amount  of  emigration  or 

1  In  1890  the  birth-rate  in  France  actually  fell 
to  21-6. 


immigration  affects  the  death-rate  in  pro- 
portion to  the  average  age  of  the  migrants. 
Thus  the  mortaUty  of  most  great  and  grow- 
ing towns  would  stand  worse  than  it  does, 
were  it  not  for  the  large  numbers  of  young 
and  healthy  persons  from  the  country  who 
settle  in  them.  Watering-places  and  resi- 
dential towns  appear  somewhat  healthier 
than  they  really  are,  by  reason  of  the  num- 
bers of  young  domestic  servants  who  form  a 
large  portion  of  their  population.  But  it  is 
in  om:  colonies  that  the  effect  of  migration 
on  the  death-rate  can  best  be  studied.  The 
unexampled  death-rate  of  New  Zealand, 
ah-eady  quoted,  is  the  result  of  two  kinds  of 
causes,  one  set  of  which  we  may  caU  real, 
the  other  factitious  or  apparent.  The  former 
are  the  cool,  equable  climate,  and  the  orderly 
and  comfortable  condition  of  the  population ; 
the  latter  are  the  constant  stream  of  mostlj' 
youthful  immigrants,  and  the  very  high 
birth-rate. 

Influence  of  Age  and  Sex. — The  in- 
fluence of  age  and  sex  on  the  mortality  in 
England  and  Wales  may  be  best  shown  in  a 
tabular  form. 

Mortality  per  1,000  at  twelve  groups  of 
ages  in  males  and  females  in  the  41  years 
1838-78 :— 


All 
Ages 

0- 

5- 

10- 

16- 

20- 

25- 

Males  .... 

23-3 

71 

8 

4 

6 

8 

9 

Females      .  . 

21-2 

62 

8 

4 

7 

8 

9 

36- 

45- 

55- 

65- 

75- 

85- 

Males  .... 

23-3 

13 

18 

32 

67 

147 

311 

Females 

21-2 

12 

15 

28 

69 

134 

287 

The  superiority  of  the  women  is  here  well- 
marked,  except  dm-ing  childhood  and  the- 
years  of  early  married  life  and  much  child- 
bearing.  And  this  difference  has  been  still 
greater  during  the  later  decades,  owing  chiefly 
to  the  decreasing  vitality  of  males  after  the 
prime  of  life ;  thus  in  1871-80  the  death-rate 
of  males  from  45  to  55  was  20,  that  of  females 
only  15. 

Influence  of  Race. — The  influence  of  race 
is  usually  difiicult  to  separate  from  that  of 
habits  of  Hfe.  In  Europe  the  Jews  off'er  the 
most  notable  example.  It  may  be  sufficient 
to  quote  from  Oesterlen  Neufville's  statistics 
of  Frankfort-on-the-Maine,  which  show  that 
there  the  average  age  of  Christians  at  death 
was  36-9  years,  but  that  of  Jews  was  48*7 ; 
and  fi-om  Hoffman,  the  death-rate  of  the 
Jews  of  Prussia,  which  was  only  21-6  per 
1,000,  against  29-6  among  the  Christians. 

Influence  of  Station  and  Occupation. — 
The  influence  of  station  and  occupation  on 
mortality  is  very  great.  The  subject  has 
been  carefully  handled  by  Dr.  Farr  in  the 
Supplement  to  the  Registrar  -  General  for 
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England's  thirty-fifth  Beport,  and  again  by 
Dr.  W.  Ogle,  in  the  Supplement  to  the  forty- 
fifth.  Briefly,  it  may  be  said  that  of  all 
trades  or  professions  that  can  be  isolated, 
clergymen,  barristers,  farmers,  agi-ioultural 
labom-ers,  gamekeepers,  and  grocers  seem  to 
stand  best  in  this  respect.  Booksellers, 
paper-makers,  wheelwrights,  and  carpenters 
also  suffer  but  a  small  mortality.  School- 
masters and  teachers  go  on  well  up  to  fifty- 
five.  Solicitors,  domestic  servants,  watch- 
makers, shoemakers,  and  blacksmiths  range 
not  far  from  the  average  rates  ;  so  do  bakers 
(though  such  is  not  the  current  opinion),  and 
the  whole  tribe  of  weavers  and  most  kinds 
of  shopkeepers.  The  workers  in  iron,  as  a 
rule,  experience  but  a  low  mortality  in  early 
hfe,  but  a  high  one  as  they  grow  older ;  the 
same  may  be  said  of  millers,  and,  somewhat 
strangely,  and  no  doubt  for  very  different 
reasons,  of  Eoman  Cathohc  priests.  Artists 
come  out  pretty  well,  musicians  very  badly. 
Tailors  begin  very  ill,  and  end  fairly.  Medi- 
cal men,  alas !  perish  frequently  in  early  life, 
and  only  attain  a  respectable  position  after 
fifty-five ;  the  figures  for  chemists,  also,  are 
rather  high.  The  figm-es  for  drapers,  for- 
merly bad,  have  improved  of  late  years,  as 
have  those  for  commercial  travellers.  Those 
for  miners,  naturally  enough,  are  not  very 
different  from  those  for  iron-workers,  except 
the  tin  and  copper  miners  of  Cornwall,  who 
stand  badly.  Tobacconists,  as  might  be  ex- 
pected, suffer  very  heavily  imtil  middle  life. 
Priaters,  bookbinders,  clerks,  glass  manufac- 
turers, dock  labourers,  porters,  railway  em- 
ployes, butchers,  cabmen,  draymen,  and 
chimney-sweepers,  all  suffer  a  very  high  mor- 
tality. And  about  the  worst  positions  are 
occupied  by  dealers  in  alcohol  (brewers,  inn- 
keepers, and  especially  hotel  serva,nts)  and 
in  lead  (painters),  and  by  potters,  cuflers, 
and  filemakers. 

These  facts  are  of  considerable  practical 
interest  in  relation  to  questions  of  hfe  in- 
surance. 

Mortality  of  Diseases. — Some  acquaint- 
ance with  the  mortality  of  diseases,  and  the 
extent  to  which  it  is  influenced  by  age,  sex, 
climate,  season,  &c.,  is  also  of  great  value  for 
prognosis.  Information  on  this  subject  will 
be  found  under  the  heads  of  the  several 
diseases ;  moreover,  the  limits  of  this  article 
are  not  sufficient  to  admit  of  much  discussion 
of  the  subject. 

A  few  facts  respecting  the  acute  infectious 
diseases  will,  however,  be  of  interest. 

1.  Typhoid  Fever.— The  average  death- 
rate  of  enteric  fever  was  put  by  Murchison, 
in  accordance  with  British,  French,  and 
German  hospital  statistics,  at  17-4  per  cent, 
rhere  is  a  good  deal  of  ground  for  putting 
the  average  mortaUty  of  children  and  youths 
at  11  or  12,  but  it  is  probable  that  only  the 
worst  cases  occurring  in  children  find  their 
way  into  hospitals.  Over  fifty  years  of  age 
u. 


somewhere  near  one-half  usually  die  (Lieber- 
meister).  The  mortality  from  typhoid  would 
appear,  however,  to  be  decreasing  at  a  more 
rapid  rate  than  the  number  of  cases  of  the 
disease. 

2.  Typhus. — In  typhus  the  mortality  varies 
extremely  in  different  epidemics,  sometimes 
rising  above  the  average  of  enteric  fever, 
more  often,  perhaps,  falling  below  it.  In 
Ireland  it  is  usually  low,  averaging  probably 
9  or  10  per  cent.,  or  less.  The  mortality  of 
children  from  this  disease  is  much  lower 
than  from  enteric  fever  (Murchison,  Lebert, 
&o.)  The  number  of  deaths  ascribed  to 
typhus  (that  is,  continued  fever,  including 
enteric)  in  the  register  is,  however,  largest 
in  proportion  to  the  living  imder  5  years ; 
is  low  from  10  to  15,  and  again  from  25  to 
35;  and  then  increases  gradually  up  to  ex- 
treme old  age.  One  cannot  help  suspecting 
that  other  febrile  affections  of  children  are 
confounded  with  typhus  and  enteric  fevers. 

3.  Measles. — The  mortality  from  epidemics 
of  this  disease  is  often  as  low  as  2  or  3  per 
cent.,  but  it  has  been  known  to  rise  to  30  per 
cent,  under  unfavourable  circumstances,  as 
where  children,  or  even  adults,  are  crowded 
together  in  a  hospital.  Among  'vfrgin'  com- 
munities (as  in  well-known  epidemics  in  Ice- 
land, Faroe,  Madagascar,  Fiji)  the  mortality 
is  sometimes  frightfully  large.  It  is  com- 
paratively small  in  summer ;  and  decidedly 
small  among  the  comfortable  classes,  owing 
doubtless  to  the  exercise  of  greater  care.  It 
is  beyond  comparison  greatest  in  the  second 
year  of  life,  and  by  the  tenth  has  become 
quite  trifling ;  but  adults  may  die  of  measles. 

4.  Scarlatina.  —  There  is  a  prodigious 
difference  in  the  deadliness  of  different 
epidemics  of  this  disease,  even  in  the  same 
locahty.  In  Southern  Europe  it  is  compara- 
tively a  mild  disease ;  in  Britain  it  is  most 
severe ;  yet  even  here  eighty  successive  cases 
may  occur  vidthout  a  death.  But  a  mortality 
under  10  per  cent,  may  be  considered  mode- 
rate (Thomas,  in  Ziemssen) ;  it  is  often  much 
higher.  It  is  at  its  maximum  from  the 
second  to  the  fourth  year,  but  continues 
very  deadly  up  to  ten  or  twelve ;  by  fifteen  it 
has  almost  reached  a  minimum,  but,  unlike 
measles,  continues  to  be  somewhat  formid- 
able throughout  life,  especially  to  parturient 
women.  Season  and  station  in  hfe  make 
httle  difference  in  its  deadliaess. 

6.  Small-pox. — Small-pox  did  and  does,  in 
unvaccinated  communities,  where  it  has  long 
been  at  home,  destroy  somewhere  about  10 
per  cent,  of  the  population ;  and  of  persons 
unprotected  by  vaccination  who  are  attacked, 
40  per  cent,  often  perish.  Among  '  virgin  ' 
commimities  it  is  still  more  deadly.  Age 
makes  comparatively  little  difference  in  its 
fatality. 

6.  Whooping -Cough.— The  death-rate  of 
this  disease  is  very  large  in  the  first  year  of 
life,  declining  afterwards  like  that  of  measles, 
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but  rather  more  rapidly,  and  becoming  quite 
insignificant  before  the  tenth  year.  Whoop- 
ing-cough is  more  fatal  in  winter  than  in 
summer,  in  towns  than  in  the  country, 
among  the  poor  than  among  the  rich ;  but 
these  differences,  except  the  first,  are  not 
very  well-marked.  John  Bed'doe. 

MORTIFICATION  (mors,  death ;  and 
facio,  1  make). — A  popular  name  for  gan- 
grene.  See  Gangrene. 

MORVAN'S  DISEASE.— An  affection 
met  with  especially  in  a  district  of  Brittany, 
and  named  after  the  physician  who  first 
described  it.  The  disease  has  strong  points 
of  resemblance  to  anaesthetic  leprosy.  It  is  a 
chronic  affection,  implicating  the  upper  ex- 
tremities more  especially,  and  characterised 
by  neuralgic  pains,  cutaneous  anaesthesia, 
and  painless  and  destructive  whitlows.  WeU- 
marked  neuritis  and  perineuritis  have  been 
found  in  the  bodies  of  those  dying  of  the 
disease ;  and  in  some  cases  these  changes 
have  been  associated  with  syringomyelia.  See 
Spinal  Cord,  Special  Diseases  of:  Syringo- 
myelia. 

MOTILITY,    Disorders    of.  —  The 

power  of  executing  movements  of  the 
different  parts,  or  of  the  body  as  a  whole, 
may  be  interfered  with  in  various  ways; 
and  as  such  disabilities  are  generally  partial, 
the  particular  movements  that  happen  to  be 
implicated  will  also  differ  among  themselves 
in  different  cases. 

The  disorders  of  movement  to  be  referred 
to  in  this  place  are  principally  those  in 
which  the  muscles  of  one  of  the  Umbs  or 
of  other  external  parts  of  the  body  are  con- 
cerned— though  disorders  of  the  same  kind, 
and  also  of  different  degrees,  are  hkewise 
frequent,  in  which  we  may  find  perverted 
movements  of  viscera  and  their  ducts,  as 
well  as  of  blood-vessels :  in  other  words, 
portions  of  the  involuntary  muscular  system 
are  apt  to  have  their  functional  activity  de- 
ranged, after  some  of  the  same  modes  as 
portions  of  the  voluntary  muscular  system. 

In  such  cases,  almost  without  exception — 
and  to  whichever  class  the  defects  may  be- 
long— the  disordered  motility  is  due  prunarily 
to  some  defective  or  abnormal  action  of  the 
nerve-centres  or  of  the  nerves  in  relation 
with  the  muscles  imphcated,  rather  than  to 
any  primitive  disease  of  the  muscles  them- 

Classification. — Disorders  of  motility  are 
divisible  into  three  primary  classes,  accord- 
ing as  they  show  themselves  (A)  in  response 
to  voluntary  inoitations ;  (B)  in  response  to 
mere  'reflex*  impressions;  or  (C)  sponta- 
neously. The  particular  muscles  implicated 
<or  the  mode  of  distribution  of  the  various 
defects)  will  necessarily  differ  much  accord- 
ing to  the  extent  and  situation  of  the  disease 


in  the  nerve-centres  or  in  the  nerve-trunks 
to  which  the  defects  are  due.  In  some  cases 
particular  defects  of  motility  can  be  confi- 
dently referred  to  disease  of  the  brain,  and 
even  of  particular  parts  thereof;  in  others 
they  may  be  referred  to  disease  of  the  spinal 
cord  in  particular  regions ;  or,  in  other  cases 
still,  they  may  be  as  clearly  due  to  some 
altered  condition  of  nerve-roots  or  of  nerve- 
trunks  in  their  continuity. 

A.  Disorders  of  Voluntary  Move- 
ments.— Under  this  head  are  to  be  included 
different  varieties  of  disordered  movement. 

1.  Dimvnution  of  motor  power.  —  This 
varies  much  in  degree  in  different  cases. 
There  may  be  mere  weakness  (paresis)  or 
actual  loss  of  power  (paralysis)  of  one  or 
more  limbs,  or  of  particular  sets  of  muscles. 
The  type  of  the  paralysis  will  vary  accord- 
ing to  the  seat  and  extent  of  the  lesion. 
Thus  it  may  be  due  to  a  cerebral  lesion,  and 
be  of  the  hemiplegic  type  (see  Hemiplegia)  ; 
or  it  may  be  due  to  a  spinal  lesion,  and  be 
of  the  paraplegic  tjTpe  (sec  Paraplegia)  ;  or 
the  loss  of  power  may  be  owing  to  disease 
or  injury  of  some  nerve-trunk,  and  then  be 
of  the  type  of  a  peripheral  paralysis,  such  as 
we  get  in  facial  palsy. 

2.  Imperfect  coordination  of  movements. 
Here  the  several  muscles  concerned  with 
the  production  of  a  given  movement  act 
without  the  relative  subordination  and  gra- 
dation of  force  needful  for  its  proper  execu- 
tion. Some  muscles  contract  too  powerfiilly 
and  others  not  enough,  or  some  contract  too 
quickly  and  others  too  slowly,  with  the  effect 
of  producing  a  spasmodic  or  otherwise  dis- 
ordered movement— one  by  which  the  end 
desired  is  not  readily  attained.  The  condi- 
tion thus  produced  is  known  as  '  ataxia,'  of 
which  there  are  two  principal  varieties — one 
caused  by  disease  of  the  posterior  columns 
of  the  spinal  cord  (see  Locomotor  Ataxy); 
and  the  other  by  disease  of  the  cerebellum 
(see  Cerebellum,  Lesions  of).  Ataxia  is,  in 
fact,  a  condition  for  the  most  part  caused  by 
the  defects  described  in  the  previous  cate- 
gory, together  with  that  to  be  mentioned  in 
the  next,  the  two  states  co-existing  (in  dif- 
ferent proportions  in  different  cases)  among 
muscles  called  into  simultaneous  or  successive 
activity  for  the  execution  of  various  complex 
movements.  A  kind  of  ataxy  may  indeed 
be  induced  by  mere  paresis  in  some  muscles 
of  a  physiological  group,  that  is  of  some 
muscles  whose  business  it  is  habitually  to 
act  in  combination  with  others. 

3.  Spasmodic  action  of  certain  muscles.— 
On  voUtional  incitations  reaching  the  spmal 
cord  in  certain  states  of  disease,  some  of  the 
muscles  whose  contraction  is  to  be  brought 
about  are  thrown  into  a  condition  of  over- 
action  or  tonic  spasm,  whereby  the  perform- 
ance of  the  movement  is  greatly  interfered 
with  (see  Writer's  Cramp).  Iu  such  cases 
there  is  almost  always  in  addition  increased 
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reflex  excitabUity,  so  that  it  is  in  some  cases 
difficult  to  say  how  much  of  the  spasm  is 
primarily  due  to  the  volitional  incitation,  and 
how  much  to  reflex  spasms — caused  by  cuta- 
neous impressions  consequent  upon  the  com- 
mencing movement.  Some  of  these  condi- 
tions are  especially  met  with  in  cases  where 
portions  of  the  cord  are  cut  off  from  the  so- 
called  'inhibiting'  influence  of  the  brain, 
at  the  same  time  that  there  is  hyperaemia, 
with  increased  excitability  of  the  then  active 
regions  of  spinal  grey  matter.  This  state  of 
things  is  particularly  frequent  in  '  primary 
sclerosis  of  the  lateral  colimans.'  On  the 
other  hand,  the  initiation  of  voluntary  move- 
ments may,  in  other  cases,  give  rise  to 
clonic  spasms  in  the  parts  moved,  especially 
in  certain  cases  of  disseminated  or  insular 
sclerosis.   See  Spinal  Coed,  Diseases  of. 

4.  Tremors,  shakings,  or  choreic  move- 
ments.—  Tremors  (fine  or  coarse)  and 
shaMngs  are  reaUy  clonic  spasms  of  limited 
range;  and  all  gradations  may  at  times  be 
met  with  between  these  several  types  of 
disordered  movement.  Such  morbid  move- 
ments of  one  or  other  grade,  even  if  they 
exist  more  or  less  continuously,  are  usually 
increased  by  volitional  incitations.  This  is 
the  case,  for  instance,  in  the  trembling  from 
mercurial  poisoning  or  from  chronic  alco- 
hohsm,  as  well  as  in  that  from  senile 
changes;  in  the  shakings  met  with  in  dis- 
seminated sclerosis;  and  also  in  the  more 
irregular  movements,  often  of  vidder  range, 
characteristic  of  chorea.  See  Ghoeba;  Spinal 
Coed,  Diseases  of ;  and  Teemor. 

B.  Disorders  of  Beflex  Motility.— The 
conditions  on  which  disordered  movements, 
due  to  increase  of  reflex  excitability,  depend, 
have  been  above  referred  to.  The  withdrawal 
of  brain-influence  from,  and  the  increased 
hyperaemia  of  certain  tracts  of  spiral  grey 
matter,  seem  to  be  the  main  causes,  and 
these  are  met  with  principally  in  certain 
forms  of  paraplegia,  and  in  spasmodic  spinal 
paralysis,  or  primary  sclerosis  of  the  lateral 
columns.  The  mere  weakening  of  cerebral 
influence  wiU,  however,  lead  to  an  increased 
manifestation  of  reflex  movements,  as  may 
be  seen  m  certain  nervous  or  delicate  persons, 
in  mfants,  or  in  young  children. 

Two  forms  of  reflex  actions  have  to  be 
discnminated,  namely,  those  excited  by  cu- 
taneous impressions— re/ea;es ;  and  those 
inauced  by  taps  or  slight  blows  upon  tendons 
-tendon  reflexes  {see  Spinal  Coed,  Diseases 
oij.  iioth  forms  are  often  unduly  exalted  in 
tne  same  person,  though  sometimes  the  skin 
reflexes  may  be  normal,  whilst  the  tendon 
renexes  are  greatly  exaggerated. 

Keflex  movements  of  both  kinds  may  be 
dimmished,  either  (1)  from  disease  of  afferent 
nerve-roots  outside  or  within  the  cord,  as  in 
tabes  dorsahs;  (2)  from  destructive  disease 

cLfi«!,f ""^""^  ?^  ''°^<^'  ^«  many 
cases  of  severe  paraplegia ;  or  (3)  from  disease 


of  the  motor  roots  or  nerves  supplyiog  par- 
ticular groups  of  muscles. 

An  increase  or  a  diminution  of  reflex  ex- 
citability is  frequently  met  with,  and  is  often 
of  much  importance,  in  connexion  with  one 
or  other  of  the  viscera,  such  as  the  heart,  the 
stomach,  the  bladder,  or  the  intestines.  This 
undue  nervous  excitability  may  be  dependent 
upon_  morbid  conditions,  partly  of  the  bulb 
or  spinal  cord,  and  partly  perhaps  of  some  of 
the  visceral  nerves. 

As  possible  conditions  of  much  importance 
in  the  aetiology  of  many  nervous  affections, 
we  may  here  also  mention  disordered  activity 
of  certain  vaso-motor  centres,  capable  either 
immediately  or  remotely  of  influencing  the 
calibre  of  the  blood-vessels  supplying  certain 
portions  of  the  braia  or  cord.    In  this  man- 
ner there  might  be  induced  either  spasm  of 
their  vessels,  with  greatly  lowered  blood- 
supply ;  or  paralysis  of  vessels,  vidth  con- 
sequent hyperaemia  in  such  nerve-centres. 
These  conditions  would  correspond  with  the 
death-like  pallors  or  the  flushings  occasion- 
ally observable  in  the  face  or  other  tracts  of 
skin.    The  doubt  exists,  however,  as  to  how 
long  such  mere  reflex  pallors  or  flushings 
may  persist  in  nerve-centres— that  is,  when 
they  are  simply  due  to  ftmctional  defects. 
Are   they   always   merely  transient  phe- 
nomena, or  may  they  persist  for  days  or 
even  weeks,  as  some  clinical  facts  would  lead 
us  to  suppose  ? 

C.  Spontaneous   Movements.  —  The 
movements  which  are  manifested  'sponta- 
neously' are  various  in  nature  or  degree, 
though  they  are  of  kinds  similar  to  those 
that  may  be  excited  by  voluntary  incitations. 
We  iieed  only  enumerate  these  different 
varieties  here,  and  briefly  indicate  either 
the  diseases  in  which  they  are  encountered, 
or  the  conditions  on  which  they  depend. 
{a)  Tremors,  such  as  present  themselves  in 
paralysis  agitans,  or  mercurial  poisoning. 
(6)  Twitchings,  or  startings,  occurring  in  one 
or  more  limbs,  either  upper  or  lower,  in  some 
cases  of  cerebral  and  of  spinal  disease.  The 
more  irregular  but  less  spasmodic  move- 
ments,  known  as  (c)  choreic,  occurring  prin- 
cipally in  the  disease  from  which  they  derive 
their  name  (being  sometimes  indefinite,  and 
at  others  distinctly  co-ordinated),  (d)  Spasms, 
which  may  be  either  co-ordinated,  as  in  some 
cases  of  chorea;    clonic,   as  in  epilepsv, 
eclampsia,  and  other  alhed  affections;  or 
tonic,  as  in  tetany,  tetanus,  strychnine-poison- 
ing, and  certain  spinal  affections,  as  well  as 
in  some  cerebral  diseases. 

Conditions  of  rigidity  and  contraction, 
due  to  a  more  or  less  permanent  tonic 
spasm,  are  scarcely  to  be  described  under  the 
head  of  'spontaneous  movements,'  since  in 
such  conditions,  although  there  is  powerftil 
muscular  contraction,  there  is  no  actual 
movement;  and,  similarly,  the  spontaneous 
flickerings  of  muscular  fibres,  seen  in  so 

M  2 


164     MOTILITY,  DISORDERS  OF 

many  cases  of  progressive  muscular  atrophy, 
deserve  to  be  mentioned  here,  even  though 
no  movements  are  produced,  owing  to  the 
small  number  of  muscular  fibres  involved  at 
any  one  time.  The  flickerings  themselves 
are  really  clonic  spasms  involving  a  few 
fibres  simultaneously. 

Treatment. — The  treatment  of  these  dif- 
ferent nervous  conditions  is  considered  fuUy 
under  the  various  special  articles  to  which 
reference  has  been  made. 

H.  Charlton  Bastian, 

MOUTH,  Diseases  of.— The  principal 
diseases  of  the  mouth  may  be  thus  enume- 
rated :  (1)  Inflammation  and  its  results,  in- 
cluding (la)  Thrush ;  (2)  Gumboil ;  (3)  Ranula ; 
(4)  Lingual  Dermoids ;  (5)  Salivary  Calculus ; 
(6)  Salivary  Fistula;  and  (7)  New-growths 
and  Epulis.  Diseases  of  the  tongue  and  the 
teeth  are  treated  of  in  other  articles. 

1.  Stomatitis. — Synon.:  Fr.  Stomatite; 
Ger.  MimdscMeimhautentziindung . 

Definition. — Inflammation  of  the  mouth. 

Varieties. — Inflammation  of  the  mouth 
may  be  acute  or  chronic.  According  to  the 
more  striking  lesions  found,  we  speak  of  ca- 
tarrhal,  follicular,  ulcerative,  and  gangren- 
ous stomatitis.  Lastly,  inflammations  of 
the  buccal  mucosa  may  be  classed  according 
to  their  cause,  for  example,  sjjjiliiUtic,  scor- 
butic, or  mercurial  stomatitis. 

Etiology. — Mechanical  irritants  such  as 
a  sharp  tooth  or  a  tooth-plate ;  chemical  irri- 
tants, especially  alcohol;  burns  and  scalds, 
hot  tobacco-smoke ;  mercurialism;  the  growth 
of  parasites  in  the  mucosa,  such  as  thrush  ; 
the  eruption  of  teeth,  with  accompanying 
digestive  disturbances;  some  acute  specific 
fevers;  erysipelas,  diphtheria,  syphiUs,  and 
scurvy,  are  the  principal  causes  of  stoma- 
titis. 

Symptoms. — In  acute  catarrhal  forms  the 
mouth  is  hot ;  and  the  mucosa  is  more  or  less 
red,  swollen,  tender,  and  unduly  sensitive  to 
heat,  salt,  spices,  and  the  Uke.  All  these 
changes  are  least  marked  upon  the  dense 
hard  palate  and  gums.  The  secretion  of 
mucus  is  increased,  and  it  may  form  a 
tough  slimy  layer  upon  the  surface,  more 
or  les*s  turbid  from  contained  epitheUal  cells 
and  leucocytes.  The  excessive  redness  and 
raw  appearance  of  the  surface  are  largely 
due  to  the  rapid  shedding  of  the  surface 
epithelium ;  but  in  less  intense  cases,  white 
patches  of  all  shapes  and  sizes  mdicate  in- 
creased production  of  epithelium,  the  cells 
remaming  adherent  for  some  time.  In  the 
less  intense  forms,  especiaUy  when  of  some 
duration,  the  mucous  glands  on  the  hps, 
cheeks,  and  palate  swell  and  form  reddish- 
grey  nodules  or  even  small  cysts,  often  sur- 
rounded by  a  ring  of  injection.  This  is  the 
form  known  sls  follicular  stomatitis,  bome- 
times  the  foUicles  break  down  and  forni 
small  ulcers.    But  there  are  certain  forms  of 
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stomatitis,  of  which  more  or  less  extensive 
ulceration  is  characteristic.  One  of  these  is 
called,  joar  excellence,  ulcerative  stomatitis. 

Ulcerative  stomatitis  (putrid  sore  mouth) 
is  not  a  further  development  of  the  above- 
described  acute  catarrh.  It  occurs  chiefly  in 
sickly  children  living  under  faulty  hygienic 
conditions.  After  a  slight  febrile  illness  or 
malaise  for  two  or  three  days,  the  child  is 
noticed  to  eat  with  some  difficulty,  to  suffer 
from  more  or  less  salivation,  and  to  have  a 
very  foul  breath.  The  cheek  is  perhaps 
swollen.  On  one  side  of  the  mouth,  some- 
times on  both,  one  or  more  grey-based  ulcers 
wiU  be  found  upon  the  cheek,  gums,  and 
tongue.  These  may  extend  in  depth  till  the 
alveolus  is  bare.  No  hard  line  can  be  drawn 
between  ulcerative  stomatitis  and  cancrum 
oris  {see  Cancrum  Oris).  If  left  alone,  these 
ulcers  generally  heal  in  seven  to  fourteen 
days,  but  they  may  become  chronic.  Ulcers 
are  very  prone  to  form  in  stomatitis  resulting 
fi-om  mercuriahsm,  scurvy,  or  syphilis. 

In  chronic  catarrh  of  the  mouth  the  chief 
signs  are  undue  sensitiveness  of  the  mucosa, 
and  the  presence  of  white  patches  (leucopla- 
kia).  Fissures  may  form  in  these  patches. 
This  chronic  epithelial  overgrowth  derives 
its  chief  importance  from  the  fact  that  it 
is  sometimes  the  forerunner  of  epithelioma. 
The  chief  causes  of  chronic  catarrh  appear  to 
be  smoking,  di-am-drinking,  indulgence  in  hot 
spices,  and  syphihs ;  but  frequently  no  cause 
is  evident. 

Treatment. — The  avoidance  of  irritation, 
and  the  treatment  of  any  general  disease  or 
digestive  trouble,  which  may  be  regarded  as 
a  cause  of  the  stomatitis,  are  the  first  points 
to  be  attended  to.  Food  should  be  taken 
cool,  and  free  fi-om  excess  of  salt  or  sugar, 
and  from  hot  spices;  alcohol  and  smoking 
should  be  forbidden.  The  feeding  of  infants 
at  the  breast  and,  still  more,  of  bottle-fed 
children,  should  be  inquired  into,  and  all 
defects  remedied.  The  mouth  should  be 
wiped  out  after  each  meal  with  a  rag 
moistened  with  some  mild  antiseptic.  Borax 
lotion  or  a  little  powdered  borax,  allowed  to 
melt  slowly  in  the  mouth,  is  very  soothing. 
In  acute  cases  ice  is  grateful. 

In  ulcerative  stomatitis,  chlorate  of  potas- 
sium should  be  given  internally  with  due  care, 
and  used  also  as  a  gargle.  It  is  ahnost  a  speci- 
fic. Borax  lotions  are  useful ;  and  it  is  well  to 
begin  the  treatment  by  wiping  the  ulcer  and 
thoroughly  applying  1  in  1000  lotion  of  per- 
chloride  of  mercury.  This  may  be  repeated 
daUy.  Finely  powdered  iodoform  should 
be  occasionally  dusted  on  the  sore.  The 
hygiene  of  the  mouth  and  of  the  whole  body 
should  be  cared  for.  Change  of  air  is  most 
valuable.  Nitric  acid  or  ammonia  and  bark 
form  an  excellent  tonic;  and  cod-liver  oil  and 
iron  are  generally  useful  later. 

In  chronic  leucoplakia,  treatment  in 
syphiUtic  cases  should  include  painting  the 
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patches  with  a  lotion  of  bicyanide  of  mercury 
(gr.  ij.-v.  ad  ^j.)  In  simple  cases  they  should 
be  painted  with  bicarbonate  of  potassimn 
(gr.  XX.  ad  Jj.),  or  chromic  acid  (gr.  v.-x. 
ad        the  latter  solution  to  be  used  every 

second  day. 

la.  Thrush,— Synon.  :  Ft.  Muguet;  Ger. 
Soor;  Schwammchen. 

Thrush  is  a  parasitic  stomatitis  which 
occurs  chiefly  in  young  infants,  and  usually 
in  such  as  are  depressed  in  health,  con- 
genital syphilis  thus  ranking  as  a  predis- 
posing cause.  It  is  not,  however,  rare  to 
And  infants  in  good  health  attacked.  Adults 
do  not,  as  a  rule,  suffer  from  this  parasite, 
except  towards  the  end  of  exhausting  ill- 
nesses, especially  phthisis ;  so  the  appearance 
of  thrush  in  adults  is  usually  an  evil  omen. 
Barely  a  non-parasitic  stomatitis  or  sore- 
throat  depresses  the  mouth-tissues  of  adults 
sufficiently  to  allow  the  parasite  to  grow. 

The  thrush  parasite  is  the  oidium  albicans 
(fig.  110),  discovered  by  Gruby  in  1842.  Its 
exact  nature  seems  still  to  be  doubtftd.  It  is 
not  the  oidium  lactis,  as  formerly  supposed ; 
and  Grawitz's  statement  that  it  is  the  sac- 
cha/romyces  mycoderma,  or  mould  of  wine, 


Fig.  110. — Oiditun  albicans,  or  Saccharomyces 
mycoderma. 

is  generally  received  as  correct.  It  affects 
mucosae  covered  with  stratified  epithelium, 
especially  that  of  the  mouth  and  fauces  ;  it 
18  not  uncommon  in  the  pharynx  and  oeso- 
phagus, but  is  rarely  found  growing  lower  in 
the  alimentary  tract.  It  is  sometimes  found 
growing  in  broncho-pneumonic  foci,  having 
been  inhaled.  The  parasite  grows  in  the 
middle  layers  of  stratified  epithelial  lamina, 
and  consists  of  numerous  mycelial  threads 
mixed  up  with  spores  and  fine  granular 
mns.  The  neighbouring  epithelial  cells 
are  destroyed  and  ultimately  thrown  off 
leaving  what  looks  like  an  ulcer ;  but  ahnost 


always  the  deepest  layer  of  epithelium  re- 
mains covering  the  papillae. 

Symptoms. — It  is  said  that  the  first  sign  of 
thrush  is  soine  general  heat  and  redness  of 
the  mouth,  together  with  the  secretion  of  a 
sticky  layer  of  mucus  of  acid  reaction,  and 
containing  many  cells,  among  which  spores 
and  threads  are  already  recognisable.  Then 
small  white  roundish  patches  form,  and  run 
together  into  larger  ones.  The  patches  are 
surrounded  by  a  vascular  ring.  At  first  they 
are  pretty  firmly  adherent,  later  on  easily 
detachable,  leaving  '  ulcers.'  Sucking  may 
become  painful.  More  or  less  disturbance 
of  the  gastro-intestinal  functions  is  usually 
present.  Mothers  suckling  children  with 
thrush  are  very  liable  to  sore  nipples. 

If  the  above  be  taken  as  the  typical  symp- 
toms of  thrush,  we  must  add  that  in  many 
cases  the  parasite  excites  no  inflammatory 
phenomena  whatever,  suggesting  a  parallel 
with  tinea  tonsurans,  which  also  may  or  may 
not  cause  inflammation. 

Thrush  is  commonly  said  by  mothers  '  to 
go  through  '  children.  This  means  that, 
whilst  thrush  is  present  in  the  mouth,  and 
the  child  is  perhaps  suffering  from  gastro- 
intestinal symptoms,  redness,  excoriation, 
and  perhaps  ulceration  appear  at  the  anus, 
and  spread  more  or  less  widely  to  adjacent 
parts.  Some  think  that  in  the  child's  de- 
pressed condition  of  health  any  tendency  to 
intertrigo  or  eczema  would  show  itself,  and 
that  acrid  evacuations  would  render  the  anal 
region  specially  liable;  but  in  the  writer's 
opinion  the  above  history  is  very  strongly  in 
favour  of  congenital  syphilis,  and  he  finds 
that  treatment  generally  supports  this  view. 

Treatment.  —  Care  in  feeding  children 
regularly  at  proper  intervals,  in  the  selection 
of  milk  and  preparation  of  food  for  hand-fed 
children,  scrupulous  cleanliness  with  regard 
to  bottles,  spoons,  &c.,  used  in  feeding  the 
child,  and  especially  the  precaution  of  wiping 
out  a  child's  mouth  thoroughly  after  each 
meal  with  rag  or  wool  wet  with  glyceriae  of 
borax,  make  up  a  highly  successful  prophy- 
laxis against  thrush.  When  the  trouble  is 
present,  all  these  precautions  must  be  care- 
fully observed,  and  a  food  suitable  to  the 
patient  must  be  fomad.  Gastro-intestinal 
symptoms  must  be  relieved.  The  patches  of 
thrush  in  the  mouth  and  throat  should  be 
frequently  painted  with  glycerine  of  borax, 
the  B.P.  solution  of  sulphurous  acid  (1  in  6 
of  water),  salicylic  acid  solution  (1  ia  250), 
sulphite  of  sodium  solution  (5j.  ad  ^j.),  or 
almost  any  other  non-irritant  antiseptic. 
Good  hygienic  surrotmdings,  change  of  air, 
and  supporting  treatment  are  often  necessary 
to  bring  about  the  recovery  of  feeble  patients, 
and  are  helpful  to  all. 

2.  Gumboil.— Synon.  :    ParuUs  ;  Fr. 
ParuUe  ;  Ger.  ZahnfleischgeschwUr, 

Description.— A  'gumboU'  is  a  small 
abscess  pointing  upon  the  gum.    The  term 
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'  alveolar  abscess  '  includes  all  gumboils  and 
many  other  cases ;  for,  whilst  indicating  that 
such  abscesses  almost  invariably  start  in  the 
alveolus  or  socket  of  a  tooth,  it  says  nothing 
as  to  their  pointing,  the  directions  in  which 
they  tend  being  very  various. 

The  cause  of  an  alveolar  abscess  is  ahnost 
invariably  caries  of  the  tooth  in  connexion 
with  which  the  abscess  arises.  The  irritant 
is  therefore  most  probably  some  septic 
organism  which  gains  entrance  to  the  pulp- 
cavity  and  excites  an  inflammation  of  the 
pulp,  which  spreads  along  a  fang.  Usually 
the  whole  tooth  dies  as  a  result.  An  abscess 
may  form  at  the  base  of  a  tooth  already 
dead,  though  not  carious,  the  irritant  prob- 
ably entering  between  the  socket  and  the 
tooth,  but  not  necessarily,  for  an  abscess  is 
rarely  found  connected  with  a  sound  living 
tooth,  and  the  pulp  of  a  sound  (though  dead) 
tooth  may  be  found  putrid.  An  abscess  oc- 
casionally arises  in  connexion  with  a  partially 
erupted  tooth,  especially  a  wisdom-tooth  in 
the  eruption  of  which  there  is  difficulty;  or, 
again,  a  cyst  round  a  retained  tooth  may 
suppurate  and  resemble  an  ordinary  alveolar 
abscess. 

In  the  ordinary  alveolar  abscess  pus  is 
formed  about  the  apex  of  the  fang  within 
the  alveolus,  whence  the  acute  early  pain. 
The  bone  around  the  apex  of  the  fang  is 
rapidly  softened ;  and  the  outer  plate  of  the 
jaw,  being  decidedly  thinner  than  the  inner, 
yields,  and  the  pus  escapes  into  the  tissues 
outside  the  jaw.  More  or  less  swelling  of 
the  face  now  occurs,  and,  coincidently, 
diminution  of  pain.  The  pus  then  forces  its 
way  towards  the  surface  in  the  direction  of 
least  resistance,  and  very  often  bursts  on  the 
gum,  or  between  this  and  the  cheek.  But 
this  is  by  no  means  always  the  result,  the 
point  of  bursting  being  sometimes  so  distant 
from  the  seat  of  irritation  that  the  latter 
rims  some  risk  of  remaining  unrecognised. 
The  following,  more  or  less,  unusual  points 
are  therefore  noted.  Abscesses  from  the 
upper  incisors  may  not  uncommonly  burrow 
between  the  hard  palate  and  its  coverings, 
and  open  far  back ;  rarely  they  burst  into  the 
nose,  causing  a  discharge  from  the  nostrils; 
and  still  more  rarely  through  the  lip.  The 
palatine  roots  of  the  upper  molars  may  also 
cause  a  palatine  abscess;  whilst  pus  startmg 
from  the  external  fangs  is  sometimes  con- 
ducted, apparently  along  the  buccinator 
fascia,  to  the  cheek,  where  it  bursts.  Affec- 
tion of,  and  suppuration  in,  the  antrum  is 
most  likely  to  result  from  the  first  upper 
molar  fangs;  but  disease  of  any  upper  tooth, 
especially  molar  or  bicuspid,  may  be  the 
cause  of  continued  suppuration.  Abscess 
from  the  lower  incisors  rarely  bursts  on  or 
below  the  chin.  Abscess  from  the  lower 
molars  and  bicuspids,  more  commonly  than 
from  any  other  teeth,  bursts  upon  the  face. 
From  the  lower  wisdom-tooth  an  abscess  may 


burst  far  back  upon  the  fauces,  near  a  molar 
or  bicuspid,  or  below  the  jaw.  In  a  few  cases 
the  pus  of  these  latter  abscesses  has  burrowed, 
from  insufficient  drainage,  down  the  neck, 
even  as  low  as  the  clavicle.  Rarely  an  abscess 
from  a  lower  molar  finds  its  way  through  the 
i'n7ier  plate  of  the  jaw. 

Symptoms. — At  first  the  tooth  appears 
too  long  (from  periostitis) ;  and  is  the  seat 
of  pain,  which  is  relieved  by  pressure  upon 
the  tooth.  Soon  it  becomes  so  tender  that 
all  pressure  is  unendurable,  and  pain  in- 
creases rapidly,  often  becoming  very  severe. 
After  twenty-four  to  forty-eight  hours  the 
pain  diminishes  or  disappears,  and  the  face 
sweUs  more  or  less.  'Finally  the  abscess, 
if  left  to  itself,  bursts.  It  may  discharge 
freely  through  the  opening,  and  sometimes 
through  and  around  the  tooth.  Sometimes 
it  undoubtedly  heals,  and  the  tooth  remains 
firmly  fixed,  or  a  sinus  may  remain,  giving 
Httle  trouble  if  it  open  into  the  mouth,  much 
disfigurement  if  on  the  face,  or  frequent 
abscesses  may  form.  Abscess  from  a  non- 
erupted  or  carious  wisdom-tooth  is  specially 
likely  to  be  accompanied  by  chronic  trismus. 
Grave  results,  such  as  death  from  pyaemia,  are 
very  rare. 

Treatment. — An  acute  alveolar  inflamma- 
tion may  be  aborted  by  disinfecting  the  tooth- 
cavity  with  pure  carbohc  acid,  scarifying  the 
gum,  and  applying  frequent  hot  fomentations 
to  the  mouth.  Where  the  above  treatment 
fails  to  relieve  the  early  acute  pain  (toothache)  > 
pus  not  having  yet  made  its  escape  from  the 
alveolus,  extraction  of  the  tooth  (discovered 
by  smart  tapping  with  a  steel  instriunent  if 
the  patient  cannot  clearly  indicate  which  is 
aching)  is  the  best  remedy.  When  the  tooth 
is  valuable.  Tomes  has  suggested  that  an  in- 
cision should  be  made  down  to  the  bone  oppo- 
site the  diseased  tooth,  and  the  outer  plate  of 
the  jaw  drilled  at  the  level  of  the  apex  of  the 
fang — not  a  very  painful  operation,  he  says. 
When  abscess  is  present  and  the  tooth  of 
little  or  no  value,  removal  of  the  tooth  often 
provides  sufficient  drainage;  but  if  the  patient 
cannot  be  easily  watched,  an  incision  also 
should  be  made  into  the  abscess  between  the 
cheek  and  jaw,  especially  as,  vsdth  cocaine, 
it  adds  nothing  to  the  pain.  This  incision 
should  always  be  made  immediately  when 
the  abscess  is  threatening  to  burst  through 
the  skin ;  also  when  pus  is  stripping  up  the 
soft  parts  from  the  hard  palate.  The  skin 
over  the  pus  may  then  be  painted  with  flexile 
collodion,  and  elastic  pressure  maintained 
with  a  bandage  over  cotton-wool.  Thinned 
red  skin  may  thus  often  be  preserved.  ^Tien 
bursting  through  the  skin  seems  inevitable, 
it  should  always  be  anticipated  by  a  short 
incision,  through  which  a  fine  tube  may  be 
introduced.  The  result  of  this  will  be  a 
much  in-drawn  scar,  but  in  the  course  of 
months  the  depression  diminishes  till  it 
may  become  hardly  noticeable.    In  making 
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incisions  between  the  jaw  and  cheek,  the 
points  to  be  attended  to  are  to  use  a  small 
scalpel,  cut  close  and  parallel  to  the  jaw,  and 
direct  the  point  a  little  towards  the  bone. 
The  presence  of  pain  and  swelling  are  reasons 
for  the  immediate  performance  of  extraction, 
and  not  for  its  postponement  till  these  symp- 
toms shall  have  subsided.  In  all  chronic 
sinuses  of  doubtful  nature  about  the  mouth, 
lower  part  of  the  face,  or  neck — even  as  low 
as  the  clavicle — the  teeth  should  be  carefully 
examined  and  put  in  order.  It  wiU  probably 
be  useless  to  endeavom-  to  save  a  tooth  which 
has  given  rise  to  chronic  sinus  or  to  recurrent 
abscesses.  Even  after  removal  of  the  tooth 
and  gouging  of  the  alveolus,  the  sinus  may 
remain  for  months,  but  idtimately  close.  An 
opening  upon  the  face  may  in  these  cases 
close  if  a  probe  be  passed  along  the  sinus  and 
freely  cut  upon  from  within  the  mouth.  To 
preserve  a  tooth,  the  pulp-cavity  is  to  be 
emptied  and  rendered  aseptic,  and  then  it  and 
its  prolongations  must  be  filled.  If  the  pro- 
cess is  successful,  the  tooth  heals  in  as  does 
a  clean  foreign  body ;  if  it  fail,  fresh  abscesses 
form  and  extraction  becomes  necessary.  See 
Teeth,  Diseases  of. 

3.  Eanula. — Synon.  :  Fr.  Grenouillette  ; 
Ger.  Itanula ;  Frdschleingeschwulst, 

Description. — Eanula  is  a  cystic  swelling 
situate  more  or  less  upon  one  side  of  the 
frsnum  linguae,  rarely  upon  both  sides;  affect- 
ing both  sexes  at  all  ages,  but  chiefly  occurring 
in  adult  life.  It  is  not  uncommonly  referred  to 
an  injury  after  which  it  has  appeared  ;  it  in- 
creases slowly,  rarely  becomes  larger  than  a 
chestnut,  is  painless,  and  causes  inconvenience 
only  by  its  size.  The  swelling  in  the  mouth 
is  smooth,  rounded,  tense  or  soft,  elastic  or 
fluctuating,  and  has  a  bluish  pellucid  appear- 
ance strongly  suggestive  of  its  cystic  nature. 
The  mucosa  is  non-adherent  and  free  from 
folds  over  the  swelling,  across  which  tortuous 
veins  often  wind.  Only  with  ranula3  of  ex- 
ceptional size  is  any  sweUing  perceptible 
below  the  jaw. 

Pathology. — This  is  doubtful,  and  several 
modes  of  origin  have  been  described.  Disten- 
sion of  Wharton's  duct  may  certainly  occur, 
but  in  the  majority  of  cases  this  duct  is  clear, 
and  a  probe  introduced  passes  over  the 
swelling.  Woimd  of  the  duct  and  extrava- 
sation of  saUva  may  cause  the  appearance 
of  a  cystic  sweUing.  Some  believe  that  the 
sublingual  gland  and  its  principal  duct  (Bar- 
tholin's) are  the  chief  seats  of  ranula,  but 
this  is  unlikely.  Fleischmann's  bursa — on 
each  side  of  the  frsenum,  between  the  mu- 
cosa and  the  muscles — is  probably  sometimes 
the  seat  of  a  pathological  effusion.  Dilata- 
tion of  a  mucous  gland  may  occur  beneath 
ttie  tongue,  especially  that  known  as  the 
Blandin-Nuhn  gland  from  the  names  of  its 
describers.  This  was  found  adherent  to  the 
cyst  by  von  Eecklinghausen  and  Sonnenberg 
in  one  instance,  and  they  adduced  many  good 


I  reasons  for  thinking  that  this  gland  was,  at 
least,  a  very  common  seat  of  the  cystic  dis- 
tension known  as  ranula. 

Treatment. — A  thick  silk  seton  may  be 
tied  and  remain  in  for  three  to  seven  days, 
according  to  the  degree  of  irritation  excited  ; 
this  may  be  serious,  and  run  on  to  abscess. 
Other  methods  of  treatment  are  (a)  opening 
the  cyst  freely,  drying  it  out,  applying  pm-e 
carbohc  acid,  and  packing  with  iodoform 
gauze ;  (&)  cutting  a  V-shaped  flap  in  the 
wall,  and  fixing  its  apex  into  the  cavity  with 
a  stitch ;  (c)  dissecting  out  the  whole  cyst,  or 
the  superficial  part  of  it,  upon  which  the 
Blandin-Niihn  gland  would  lie  (von  Eeck- 
linghausen). Dr.  Woakes  reports  a  cxire  from 
the  injection  of  a  saturated  watery  solution 
of  chromic  acid. 

4.  Lingual  Dermoids.  —  Description, 
Lingual  dermoids  occur  in  two  situations — 
in  the  mid-line  between  the  genioglossi,  and 
on  either  side  of  the  tongue,  between  the 
genioglossus  and  mylohyoid.  They  are  rare, 
and  are  due  to  the  inclusion  of  an  epithelial 
germ  connected  either  with  the  invagination 
of  the  mouth-pit  or  stomatodoeimi,  the  closure 
of  the  first  visceral  arch  or  of  the  first 
branchial  cleft,  or  with  the  foetal  ductus 
thyroglossus  (His),  which  extends  from  the 
foramen  caecum  of  the  tongue  to  the  thyroid 
isthmus,  and  is  regarded  as  the  remains  of 
the  hypopharyngeal  diverticulum  or  protru- 
sion from  the  foregut  to  form  the  thyroid 
body.  Cysts  between  the  genioglossi  and  in 
the  mid-line  of  the  neck,  as  low  as  the  thyroid 
isthmus,  are  probably  connected  with  the 
ductus  thyroglossus,  or  with  the  union  in 
the  mid-line  of  the  upper  branchial  arches ; 
cysts  on  either  side  of  the  mid-line  with  clo- 
sure of  the  branchial  clefts  or  with  the  junc- 
tion of  the  stomatodoeum  and  foregut.  The 
contents  vary,  being  sometimes  the  usual 
cheesy,  epithelial  mass,  vdth  or  without  pale 
hairs  intermixed ;  sometimes  only  a  brownish 
mucoid  fluid,  in  which  float  small  masses  of 
fatty  epithelium.  The  lining  of  the  cyst  is 
generally  a  dehcate  layer  of  stratified  epithe- 
lium, derived,  it  is  thought,  from  epiblast; 
but  it  has  lately  been  suggested  that  some  of 
these  cysts,  especially  those  with  mucoid 
contents,  may  be  derived  from  hypoblast. 

Though  really  congenital  in  origin,  and 
usually  reaching  a,  size  to  attract  notice  in 
early  life,  these  cysts  often  remain  smaU  for 
many  years,  and  then,  without  obvious  cause, 
begin  to  enlarge.  They  may  not  appear 
until  mid-life  or  even  later.  They  form 
smooth,  round  or  oval,  tense,  elastic  and 
fluctuating,  or  doughy  swellings  beneath  the 
tongue,  in  the  mid-line  or  on  one  side ;  they 
are  usually  firmer  to  the  touch  than  ranulae ; 
unlike  ranulae  they  project  chiefly  towards 
the  skin  and  but'  slightly  into  the  mouth,  the 
mucosa  over  them  being  normal  unless  some 
dilated  veins  ramify  in  it ;  they  never  have 
the  translucent  appearance  of  ranulae,  hut  it 
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is  said  that  some  have  a  yellowish  appearance 
owing  to  the  colour  of  the  sebaceous  stuff 
showing  through.  They  cause  inconvenience 
in  proportion  to  their  size. 

Treatment. — This  consists  of  complete  re- 
moval by  dissection,  when  inconvenience  or 
unsightliness  renders  treatment  desirable.  The 
incision  should  be  made  on  the  most  promi- 
nent part  of  the  cyst  within  the  mouth  right 
down  to  the  cyst-wall.  Traction  with  forceps 
upon  the  cyst  and  occasional  touches  with 
the  knife  wUl  now  generally  suffice.  If  large, 
the  cyst  may  be  opened  and  emptied.  If 
still  more  room  is  required,  we  must  incise 
through  the  skin  on  to  the  most  prominent 
piece  of  the  swelling.  When  no  mouth- 
incision  is  made,  the  wound  may  be  treated 
aseptically.  A  wound  in  the  mouth  should 
be  sponged  with  chloride  of  zinc  solution 
(gr.  XX.  ad  5,1-)  ^'^^  freely  dusted  with  iodo- 
form ;  subsequently  the  mouth  must  be  fre- 
quently washed  with  boric  acid  or  borax 
lotions,  and  ice  may  be  constantly  sucked  if 
inflammation  tends  to  ensue. 

5.  Salivary  Calculus.  —  Synon.  :  Fr. 
Calcul  SaUvaire ;  Ger.  Speichelstein. 

Description. — Friable  concretions,  com- 
posed chiefly  of  phosphate  of  Ume,  are  not 
very  uncommon  in  the  ducts  of  the  parotid, 
submaxillary,  and  sublingual  glands.  They 
vary  in  size  from  a  pin's  head  to  a  filbert,  or 
even  larger,  are  elongated  in  form,  and  not 
infrequently  they  form  around  some  small 
foreign  body — a  seed  or  a  bit  of  woody  fibre 
— which  has  made  its  way  into  the  duct. 
They  may  lie  in  the  substance  of  the  gland, 
but  are  usually  found  in  the  duct.  They  are 
easily  felt  from  the  mouth,  but  are  rarely 
complained  of  unless  they  give  rise  to  the 
following  symptoms.  "Without  obvious  cause 
inflammation  causes  complete  or  partial  ob- 
struction of  the  duct ;  the  gland  swells  and 
becomes  hard,  but  is  neither  tender  nor  pain- 
ful as  a  rule.  In  the  case  of  the  submaxil- 
lary duct,  the  side  of  the  tongue  and  floor 
of  the  mouth  are  red,  and  more  or  less 
swollen ;  an  abscess  may  form  in  the  latter 
situation. 

Treatment. — If  a  concretion  can  be  felt, 
either  with  a  finger  or  with  a  probe  passed 
along  the  duct,  an  incision  should  be  made 
on  to  it,  and  the  calculus  removed  with  care, 
lest  it  break  and  the  fragments  excite  more 
inflammation  than  did  the  entire  mass. 
Local  inflammation  requires  a  poultice  out- 
side, and  constant  fomentation  of  the  mouth 
with  hot  boric  acid  or  borax  lotions;  if  an 
abscess  form  it  should  be  opened  and  treated 
similarly. 

6.  Salivary  Fistula.— Synon.  :  Fr.  Fis- 
tide  SaUvaire  ;  Ger.  Speichelfistel. 

Description. — Occasionally  the  duct  of  the 
parotid  gland  (Steno's  duct)  is  wounded  or 
involved  in  an  ulceration,  or  an  abscess  forms 
in  its  track  and  bursts  externally.  In  such 
cases  a  salivary  fistula  is  likely  to  be  the 


result.  The  secretion  from  the  parotid 
instead  of  making  its  way  into  the  mouth 
dribbles  over  the  cheek. 

Treatment. — Whenever  the  parotid  duct 
is  involved  in  a  wound  of  the  cheek,  an  open- 
ing opposite  the  wound  should  be  made  into 
the  mouth  ;  the  duct  should  be  most  carefully 
sutured,  as  also  should  be  the  tissues  super- 
ficial to  the  duct.  When  a  fistula  has  formed, 
all  ulceration  should  have  ceased  for  weeks 
or  months  before  any  operation  is  undertaken 
for  its  closure.  The  first  point  in  all  opera- 
tions for  established  fistula  is  to  secure  a  free 
drain  into  the  mouth  for  saliva,  either  by 
dilating  the  distal  end  of  the  duct  with  cat- 
gut threads,  or  by  puncturing  the  mucosa  of 
the  cheek  in  two  places  firom  the  depth  of 
the  fistula,  and  passing  a  stout  bit  of  silver 
wire  through  the  holes  and  tying  it  in  the 
mouth.  The  closure  of  the  opening  in  the 
skin  has  been  effected  by  light  cauterisations ; 
by  paring  the  edges,  dissecting  up  skin  flaps  for 
some  distance  and  bringing  them  together ; 
or,  best  of  all,  by  removing  the  edges  and 
adjacent  skin  and  twisting  in  a  flap  to  fill 
the  gap.  A  small  wool  dressing  should  be 
applied  after  either  of  these  operations,  and 
kept  in  place  by  a  truss ;  all  movement  of 
the  cheek  should  be  avoided. 

7.  New- Growths. — Most  of  these  start 
from  the  tongue  or  jaws.  PapiUomata  and 
epithehomata  are  not  uncommon  on  other 
parts  of  the  mouth  also  ;  they  present  their 
usual  characteristics,  and  are  treated  by  re- 
moval. The  swollen  mucosa  round  a  sinus, 
leading  to  a  sequestrum  of  the  hard  palate, 
sometimes  presents  a  striking  resemblance 
to  an  epithelioma. 

Epidis.  —  Synon.  :  Fr.  Epulide ;  Ger. 
Epulis. 

Description. — 'Epulis'  is  a  somewhat 
loosely  used  word  applied  to  tumours  pro- 
jecting upon  the  gum.  Without  an  adjective 
indicating  the  nature  of  the  growth,  it  really 
conveys  nothing  beyond  the  situation  of  the 
mass  ;  but  custom  has  practically  limited  its 
application  to  two  common  and  often  clini- 
cally indistinguishable  pathological  varieties, 
the  fibrous  and  the  myeloid. 

These  tumours  spring  from  the  fibrous 
tissues  of  the  gum,  or  from  the  alveolar  peri- 
osteum and  bone — the  myeloid  growths 
always,  and  fibrous  usually,  having  a  con- 
nexion with  bone.  Sometimes  small  growths 
of  the  latter  nature  come  away  attached  to 
the  fang  of  an  extracted  tooth,  as  if  they  had 
originated  firom  the  fibrous  covering  of  the 

fang-  .  . 

Epulides  are  commoner  m  connexion  watn 

the  lower  than  with  the  upper  jaw.  They  form 

smooth,  rounded,  or  lobulated  masses,  usually 

quite   sessile,  varying  from  pinkish-white 

through  red  to  purple-red  in  colour,  and  firm  or 

semi-elastic  to  the  touch.    They  are  covered 

at  first  by  the  epitheUum  and  mucosa  of  the 

gum,  but  ultimately  they  may  ulcerate  from 
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pressure  against  the  teeth  or  other  irritation. 
Most  commonly  they  present  between  two 
teeth,  displacing  one  or  more ;  or  they  may 
project  upon  either  the  superficial  or  the  deep 
surface  of  the  alveolus— the  latter  but  rarely. 
Growth  is  not  very  rapid,  and  there  are  no 
signs  of  deep  infiltration  of  the  jaw. 

°Teeatment.—  This  consists  in  free  removal 
of  the  growth,  together  with  any  bone  in  con- 
nexion with  it.  Sometimes  this  may  be  effected 
under  cocaine,  especially  with  growths  on  the 
superficial  sm-face  of  the  gum ;  in  other  cases 
an  anffisthetic  is  necessary,  two  or  three  teeth 
must  be  extracted,  and  the  whole  thickness 
of  the  alveolus  cut  away  with  a  small  saw 
and  bone-forceps.  After  such  treatment,  re- 
currence is  unusual ;  but  myeloid  growths 
sometimes  show  exceptional  malignancy,  and 
require  specially  free  handling. 

Stanley  Boyd. 

MOVABLE  KIDNEY.— See  Kidneys, 
Diseases  of. 

MOVEMENT,  Therapeutical  Uses 
of. — Synon.  :  Movement  Cure ;  Kinesithera- 
peutics;  Fr.  Gymnastique  Suedoise;  Ger. 
Kinesitherapie. 

Description. — The  method  of  treatment 
of  disease  by  movement  appears  to  have 
been  first  designed  by  Ling,  a  member  of 
the  Eoyal  Swedish  Academy,  about  the 
beginning  of  the  present  century.  The 
movements  employed  are  said  to  be  of  three 
classes,  namely  :  (1)  active  movements,  exe- 
cuted by  the  patient  himself,  or  by  the 
patient  aided  by  an  assistant;  (2)  passive 
movements,  performed  by  the  assistant  on 
the  patient;  and  (3)  acts  of  resistance  to 
movements,  whether  executed  by  the  assist- 
ant against  the  patient,  or  by  the  patient 
against  the  assistant. 

Uses. — The  several  classes  of  movements, 
for  which  mechanical  arrangements  are  also 
contrived,  when  scientifically  employed,  are 
used  in  the  treatment  of  paralysis,  curvatures 
of  the  spine  or  limbs,  and  injuries  and  dis- 
eases of  the  joints.  Movements  of  the  nature 
of  friction  or  shampooing  are  al?o  employed 
in  the  treatment  of  certain  diseases  of  in- 
ternal organs.  See  Friction;  Massage;  and 
Shampooing. 

MOX^  (Eastern).— A  term  for  a  form 
of  counter-irritation,  which  consists  in  pro- 
ducing an  eschar  by  burning  certain 
materials  upon  the  skin  of  a  part.  Moxse 
were  originally  prepared  in  Eastern  countries 
from  the  leaves  of  the  artemisia ;  but  when 
they  are  used  in  this  country,  cotton- wool 
and  like  substances  are  employed.  See 
Counter-irritants. 

MUCOID    DEGENERATION.  — A 

form  of  degeneration,  which  is  associated 
with  the  production  of  a  mucus-like  sub- 
stance.   See  Degeneration. 


MUCOUS  MEMBRANES,  Diseases 
of. — This  class  of  membranes,  which  line 
organs  and  passages  communicating  with 
the  exterior  of  the  body,  though  presenting 
modifications  as  to  their  minute  structure  in 
different  parts  of  the  body,  exhibit  a  general 
resemblance  in  their  construction,  and  con- 
sist essentially  of  submucous  tissue  ;  a 
basement-membrane  ;  epithelium  of  various 
kinds  covering  the  free  surface  ;  and  nimae- 
rous  glands  or  follicles,  differing  in  their 
characters  in  different  tracts.  They  are 
highly  vascular  as  a  rule ;  and  many  of  them 
are  richly  provided  with  absorbent  vessels. 
The  present  article  is  intended  to  treat 
briefly,  from  a  general  point  of  view,  of  the 
morbid  conditions  to  which  mucous  structures 
as  a  class  are  liable.  Those  connected  with 
the  several  mucous  tracts  are  discussed  under 
their  appropriate  headings. 

1.  Injury. — Most  of  the  mucous  surfaces 
are  exposed  to  injury  firom  various  causes. 
This  may  come  from  without,  the  cause 
being  either  mechanical,  chemical,  or  ex- 
cessive heat.  As  illustrations  may  be  men- 
tioned injury  to  the  mucous  lining  of  the 
alimentary  canal  or  air-passages  by  foreign 
bodies  ;  corrosion  from  swallowing  strong 
acids  ;  and  burning  or  scalding  of  the  mouth 
or  of  parts  lower  down,  in  consequence  of 
inhaling  a  hot  blast  or  swallowing  boiling 
water.  In  other  cases  the  injury  may  ori- 
ginate within  the  body,  as  by  calculi  passing 
along  tubes  or  lodged  in  cavities  lined  by 
mucous  membranes ;  hardened  faeces  in  the 
intestines ;  parasites ;  or  the  rupture  of  en- 
larged veins,  aneurysms,  or  abscesses  into 
mucous  cavities. 

The  effects  of  an  injury  to  a  mucous 
surface  differ  much  in  their  nature  and 
extent,  according  to  its  cause.  Thus  there 
may  be  a  mere  contusion ;  a  superficial 
erosion  or  abrasion  ;  a  more  or  less  extensive 
wound  or  rupture,  other  structures  being 
then  also  involved ;  a  burn  or  scald ;  or 
actual  destruction  by  corrosives.  More  or 
less  inflammation  is  liable  to  follow  injury 
to  a  mucous  surface.  Subsequently  ulcers 
rnay  be  produced,  which  by  their  cicatrisa- 
tion may  give  rise  to  constriction  or  actual 
obliteration  of  tubes,  and  other  vmtoward 
consequences. 

2.  Hyperaemia  and  Ansemia.- The 
mucous  membranes  are  very  prone  to  be- 
come the  seat  of  congestion,  either  active, 
mechanical,  or  passive.  Active  hypercemia 
may  be  a  part  of  a  physiological  process,  as 
is  seen  in  the  gastric  mucous  membrane 
during  the  process  of  digestion.  Any  slight 
irritation  may  also  cause  it,  and  it  is  scarcely 
practicable  to  indicate  a  distinct  line  of  de- 
marcation between  this  condition  and  in- 
flammation, of  which  active  congestion  con- 
stitutes the  earliest  stage.  It  is  character- 
ised by  bright  redness,  new  vessels  firequently 
coming  to  view ;  and  at  first  by  a  tendency 
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to  dryness  of  the  affected  membrane,  which 
may  be  followed  by  excessive  and  altered 
secretion.  Mechanical  congestion  is  often 
an  important  morbid  condition  in  connexion 
with  mucous  structures,  giving  rise  to  trouble- 
some symptoms.  For  instance,  in  cases  of 
cardiac  disease,  obstructing  the  pulmonary 
circulation,  the  mucous  lining  of  the  air- 
passages  becomes  more  or  less  congested 
permanently ;  and  if  the  general  venous  cir- 
culation becomes  overloaded  from  a  similar 
cause,  other  mucous  tracts  suffer,  especially 
that  of  the  alimentary  canal.  This  tract  is 
also  directly  involved  in  cases  of  portal  ob- 
struction. Particular  portions  of  a  mucous 
membrane  might  become  the  seat  of  mecha- 
nical congestion,  if  some  local  vein  should 
become  obstructed  from  any  cause.  The 
effects  of  this  condition  are  in  the  first  in- 
stance to  make  the  colour  deeper,  with  a 
more  or  less  venous  hue ;  and  at  last  the 
small  veins  may  be  evidently  dilated  and 
varicose.  The  secretion  becomes  modified 
in  quantity  and  quality,  and  in  time  a  per- 
manent discharge  is  liiely  to  be  established, 
consisting  of  an  unhealthy  thick  and  tena- 
cious mucus;  while  the  proper  secretion  of 
special  glands,  such  as  the  gastric  juice,  is 
interfered  with.  In  some  instances  mecha- 
nical congestion  gives  rise  to  an  abundant 
flow  of  a  watery  mucus.  The  membrane 
itself  is  also  liable  to  become  altered,  being 
swollen  at  first';  and  ultimately  it  may  be- 
come permanently  thickened  and  firmer  than 
normal,  owing  to  increase  of  connective  tissue, 
while  its  own  special  structures  degenerate. 
Haemorrhage  may  occur  as  the  result  of 
venous  congestion  of  a  mucous  surface,  espe- 
cially if  the  vessels  are  permanently  dis- 
tended or  varicose.  Passive  congestion  may 
follow  inflammation  of  a  mucous  membrane ; 
or  it  occurs  in  persons  of  relaxed  and  feeble 
habit;  or  follows  excessive  use  of  a  part  covered 
with  a  mucous  membrane,  as  in  the  case  of 
the  throat. 

Ancenda  in  connexion  with  a  mucous 
membrane  is  important  only  when  this  is  a 
part  of  general  anaemia  from  any  cause. 
Those  mucous  surfaces  which  are  visible, 
such  as  the  conjunctivae,  the  lining  of  the 
mouth  and  lips  or  the  gums,  give  the  most 
striking  evidence  of  this  condition,  as  indi- 
cated by  their  pallor  or  actual  bloodlessness. 
An  anaemic  condition  of  the  alimentary  canal 
probably  interferes  in  an  important  degree 
with  the  functions  of  its  mucous  membrane, 
and  with  the  formation  of  the  secretions 
which  it  normally  produces. 

3.  Inflammation. — Various  forms  and 
degrees  of  inflammation  are  of  very  common 
occurrence  in  connexion  with  mucous  mem- 
branes, and  a  large  number  of  cases  in  ordi- 
nai-y  practice  belong  to  this  class.  Without 
entering  upon  any  description,  it  will  suffice 
to  state  here  that  the  inflammation  may  be 
acute,  sub-acute,  or  chronic ;  and  either  catar- 


rhal, croupous,  or  diphtheritic  in  character 
(see  Inflammation).  Different  tracts  ot 
membrane  present  different  degrees  of  lia- 
bility to  these .  several  forms  of  inflamma- 
tion ;  and  the  catarrhal  form  not  only  has 
various  grades  of  intensity,  with  correspond- 
ing variety  in  its  products,  which  may  be- 
come muco- purulent  or  actually  purulent, 
but  these  products  also  differ  in  their  nature 
in  connexion  with  different  membranes  of 
the  mucous  class.  Further,  inflammation 
from  special  causes,  such  as  gonorrhoea,  is 
characterised  by  running  a  more  or  less  de- 
finite course,  and  forming  special  products 
of  an  infective  nature.  When  the  inflamma- 
tion is  of  a  severe  type,  it  may  end  in  more 
or  less  destruction  of  the  mucous  tissues,  as 
indicated  by  erosion,  ulceration,  or  even  gan- 
grene. Where  the  submucous  tissue  is  loose, 
oedema  is  very  liable  to  occur.  From  this 
cause,  as  well  as  from  thickening  of  the  mu- 
cous membrane  itself,  from  a  plug  of  mucus, 
or  from  a  croupous  or  other  deposit  on  the 
surface,  narrowing  or  even  actual  closure  of 
any  tube  or  passage  lined  by  such  a  mem- 
brane is  apt  to  be  produced,  especially  at  its 
orifice.  Inflammation  may  also  give  rise  to 
submucous  suppuration.  When  the  inflam- 
mation is  chronic,  permanent  changes  are 
set  up  in  mucous  tissues,  the  normal  ele- 
ments being  altered  or  entirely  removed, 
and  a  fibroid  material  being  formed  in  course 
of  time,  so  that  the  membrane  is  rendered 
permanently  thickened  and  tough. 

The  cause  of  inflammation  of  a  mucous 
membrane  may  be  local,  including  injury, 
mechanical  or  chemical  irritation,  or  that 
resulting  from  imdue  heat  or  cold,  morbid 
products  or  growths;  or  general,  such  as 
chiUing  of  the  body  from  '  a  cold,'  or  blood- 
poisoning  in  connexion  with  fevers  and  other 
conditions;  or  the  inflammation  may  be  a 
manifestation  of  some  specific  disease — for 
instance,  diphtheria  or  gonorrhoea.  Some 
mucous  tracts  are  particularly  liable  to  be 
affected  under  certain  predisposing  condi- 
tions, and  at  certain  periods  of  life.  Thus, 
bronchitis  is  very  common  in  children  and 
old  persons ;  while  the  former  are  also  exceed- 
ingly subject  to  catarrh  of  the  membrane 
lining  the  alimentary  canal. 

4.  Ulceration. — Ulcers  are  of  common 
occurrence  on  mucous  surfaces.  They  usu- 
ally result  from  injury  or  inflammation ;  or 
are  the  effect  of  certain  special  morbid  pro- 
cesses, as  in  the  case  of  typhoid  fever, 
syphLhs,  tubercular  disease,  cancer,  dysen- 
tery, scarlatina,  or  diphtheria.  Ulceration 
may  exceptionally  depend  upon  destruction 
of  the  tissues  by  parasitic  growths,  as  in 
some  cases  of  thrush,  or  in  actinomycosis. 
Some  pathologists  believe  that  ulceration  of 
a  mucous  membrane  occasionally  arises  from 
embolic  plugging  of  arteries,  and  consequent 
death  of  a  limited  portion  of  this  membrane, 
which  separates,  leaving  an  ulcer.    In  the 
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case  of  the  stomach  it  has  also  been  supposed 
that  under  certain  cii'cumstances  the  gastric 
jtuce  may  so  act  upon  the  mucous  lining  as 
to  destroy  it.  A  peculiar  form  of  ulcer  is 
sometimes  observed  in  the  duodenum  after 
severe  bums.  Ulceration  of  a  mucous  mem- 
brane often  begins  in  connexion  with  the 
glandular  stnictures  ;  this  may  he  due  in  the 
first  instance  to  mere  blocking  up  of  their 
orifices,  leading  to  accumulation  of  their  pro- 
ducts and  subsequent  inflammation ;  but  cer- 
tain special  morbid  processes  commence  in 
these  structures.  Inflammation  may  cause 
ulceration,  either  by  directly  destroying  the 
membrane  rapidly  or  gradually,  or  by  setting 
up  submucous  suppuration. 

Mucous  ulcers  differ  much  in  their  seat, 
extent,  depth,  shape,  and  other  characters, 
according  to  their  nature  and  cause.  The 
simple  forms  are  either  mere  erosions,  or 
of  the  catarrhal  or  follicular  varieties ;  and 
in  each  of  the  special  diseases  already  men- 
tioned the  ulcers  present  peculiar  characters. 
Occasionally  they  assume  a  gangrenous  con- 
dition. If  an  ulcer  extends  deeply,  it  in- 
volves other  tissues  besides  those  of  the 
mucous  membrane,  and  may  thus  lead  to 
perforation  of  cavities  or  tubes,  and  other 
untoward  consequences.  It  not  uncommonly 
gives  rise  to  haemorrhage.  Cicatrisation 
often  takes  place,  and  this  may  lead  to  per- 
manent contraction,  stricture,  or  even  com- 
plete closure  of  channels  lined  by  mucous 
membranes,  with  more  or  less  thickening 
and  indiuration.  Ulceration  frequently  de- 
stroys the  glandtdar  structures,  which  are 
not  afterwards  renewed. 

5.  G-angrene, — Occasionally  the  tissues 
formitig  a  mucous  membrane  mortify,  as  the 
result  either  of  severe  injury,  corrosion,  in- 
flammation, or  vascular  obstruction.  The 
gangrene  is  of  the  moist  kind,  and  the  dead 
tissues  may  separate  in  a  mass  or  in  shreds. 
Consequently  an  ulcer  is  left ;  or  actual  per- 
foration of  a  tube  or  hollow  organ  may  take 
place. 

6.  Nutritive  Changes. — Hypertrophy 
of  mucous  tissues  is  sometimes  seen,  but  this 
may  appear  to  be  the  case  when  it  is  not 
really  so,  the  membrane  being  thickened  and 
firm,  owing  to  chronic  inflammation,  and 
the  formation  of  fibrous  tissue.  Atrophy  is 
not  uncomimon,  especially  of  certain  of  the 
elements  of  mucous  membranes,  such  as  the 
glands  or  epithelium.  Degeneration  is  also 
often  observed,  affecting  these  and  other 
structures.  This  degeneration  may  be  of  a 
senile  character;  or  of  a  special  kind,  such 
as  albuminoid  or  mucous  degeneration.  Not 
uncoDQmonly  mucous  tissues  are  relaxed  and 
deficient  in  tone,  their  nutrition  being  im- 
paured. 

7.  Deposits  and  New- Growths.— The 
chief  new-formations  observed  in  connexion 
with  mucous  membranes  are  polypi,  villous 
growths,  epithelioma,  and  tubercle.  Syphi- 


litic gummata  may  involve  these  membranes. 
Malignant  growths  may  originate  in  con- 
nexion with  certain  mucous  membranes  or 
the  submucous  tissue,  and  epithelioma  often 
starts  from  a  mucous  smrface.  Cysts  occa- 
sionally form,  originating  from  the  glands  or 
epithelial  structures.  The  peculiar  eruptions 
of  some  of  the  exanthemata  may  occur  on 
mucous  surfaces,  especially  smaU-pox;  and 
also  herpes.  Certain  animal  or  vegetable 
parasites  are  often  associated  with  mucous 
membranes,  and  actinomycosis  demands 
special  notice  in  this  connexion.  See  Actino- 
mycosis. 

8.  Special  Diseases. — It  wUl  suffice  to 
remark  under  this  head  that  in  certain  dis- 
eases mucous  membranes  are  particularly 
affected,  such  as  typhoid  fever,  diphtheria, 
measles,  scarlatina,  and  dysentery. 

Symptoms.- — The  symptoms  which  may 
arise  in  connexion  with  one  or  other  of  the 
diseases  affecting  mucous  membranes  just 
indicated,  are  of  the  following  nature  : — 

1.  Morbid  sensations,  usually  of  a  more  or 
less  painful  character,  are  often  experienced. 
These  will  vary  in  degree  and  kind,  not  only 
with  the  nature  of  the  disease,  but  also  with 
the  particular  mucous  surface  which  happens 
to  be  involved,  some  being  much  more  sen- 
sitive than  others.  Painful  sensations  are 
chiefly  met  with  in  connexion  with  injury, 
inflammation,  ulceration,  or  malignant  dis- 
ease, and  they  wUl  be  localised  in  accord- 
ance with  the  seat  of  the  mischief.  As  a 
general  rule,  it  may  be  stated  that  the  sensa- 
tion is  one  of  heat  or  btirning,  ravraess,  or 
soreness;  and  it  is  usually  much  increased 
by  any  direct  irritation  of  the  affected  sm"- 
face,  to  which  mucous  membranes,  from  their 
situation,  are  specially  exposed.  Sometimes 
the  morbid  sensation  consists  in  a  feehng  of 
tickling,  itching,  or  undue  irritability  and 
sensibility  to  sensory  impressions,  such  as 
those  of  heat  and  cold.  It  must  be  borne 
in  mind  that  serious  lesions  of  mucous  sur- 
faces, which,  as  a  rule,  cause  marked  pain, 
may  exist  without  produciag  any  such  effect. 

2.  Hcemorrhage  from,  mucous  surfaces  is 
of  common  occurrence,  the  amoimt  of  blood 
lost  varying  from  a  mere  trace  to  a  quantity 
sufficient  to  cause  death.  The  bleeding  may 
apparently  take  place  quite  spontaneously, 
and  without  any  evident  cause,  as  in  some 
cases  of  epistaxis ;  or  it  may  be  associated 
with  congestion,  injury,  inflammation,  ulcera- 
tion, gangrene,  new-growths,  or  other  condi- 
tions. 

3.  Morbid  products  are  very  frequently 
formed  on  mucous  sm'faces,  or  the  normal 
secretions  are  modified  in  quantity  or  quality. 
Thus,  the  mucus  may  be  deficient  or  exces- 
sive ;  and  either  thin  or  watery,  unduly  viscid 
and  adhesive,  modified  in  its  reaction,  or 
otherwise  altered.  A  free  serous  flow  may 
take  place  from  a  mucous  membrane,  as 
the  result  of  congestion  or  catarrh.  Muco- 
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purulent  matter,  actual  pus,  and  croupous  or 
diphtheritic  membrane,  are  among  the  chief 
morbid  products  formed  in  connexion  with 
mucous  surfaces.  Not  only  do  these  materials 
reveal  their  presence  by  being  discharged 
externally  in  various  ways,  but  they  may 
themselves  cause  additional  symptoms,  by 
affecting  substances  with  which  they  come 
into  contact.  For  instance,  in  the  alimen- 
tary canal  unhealthy  mucous  secretions  often 
lead  to  fermentation  and  decomposition  of 
food,  with  their  consequences ;  and  similar 
effects  are  produced  on  the  urine  by  morbid 
products  formed  in  the  renal  pelvis  or  bladder. 
Some  mucous  discharges  are  also  themselves 
irritating,  and  affect  injuriously  the  surfaces 
over  which  they  pass,  causing  pain,  or  setting 
up  secondary  inflammation.  Gangrenous 
tissues  may  also  be  separated. 

4.  Expulsive  actions  of  different  kinds  are 
often  excited  by  morbid  conditions  connected 
with  mucous  surfaces  lining  passages  and 
organs.  These  may  be  illustrated  by  sneez- 
ing, coughing,  vomiting,  undue  action  of  the 
bowels,  and  frequent  micturition.  They  may 
result  merely  from  excessive  sensibility  or 
irritability  of  the  membrane ;  or  from  the 
presence  of  blood,  or  of  the  morbid  materials 
already  mentioned,  which  need  to  be  got  rid 
of. 

5.  The  special  functions  of  certain  mucous 
membranes  are  very  liable  to  be  interfered 
with  when  they  are  affected  in  various  ways, 
especially  in  consequence  of  changes  in  the 
epitheliima  and  glandxdar  structures.  This 
may  be  best  illustrated  by  the  alimentary 
canal,  where  dyspeptic  symptoms  often  arise 
from  changes  of  this  character,  the  secretions 
necessary  for  the  process  of  digestion  not 
being  properly  formed ;  and  the  function  of 
absorption  by  the  intestinal  waJl  is  not  un- 
commonly more  or  less  imperfectly  per- 
formed. 

6.  Obstruction  or  contraction  of  tubes  or 
orifices  lined  by  mucous  membranes  may 
arise  from  inflammatory  or  hypertrophic 
thickening,  submucous  oedema  or  suppura- 
tion, inspissated  secretion,  cicatrisation  of 
ulcers,  or  some  forms  of  new-growth.  The 
consequent  effects  and  symptoms  are  similar 
to  those  from  other  forms  of  obstruction,  such 
as  dysphagia  when  the  oesophagus  is  affected, 
dilatation  of  the  stomach  from  obstruction  of 
the  pylorus,  retention  of  mine  when  the 
m-ethra  is  involved,  or  some  form  of  dyspnoea 
when  the  air-tubes  are  obstructed. 

7.  Physical  examination,  particularly  by 
inspection,  at  once  reveals  the  condition  of 
mucous  surfaces  which  are  visible.  This  may 
be  aided  by  suitable  instruments  in  the  ex- 
amination of  parts  which  are  situated  more 
internally.  Special  modes  of  examination 
give  us  important  information  as  to  the  dis- 
eases of  certain  mucous  membranes,  such  as 
that  lining  the  air-tubes,  the  gastric  surface, 
or  the  interior  of  the  bladder. 


8.  General  symptoms. — Diseases  of  mucous 
membranes  are  often  accompanied  with 
symptoms  affecting  the  general  system.  The 
most  obvious  of  these  are  fever  and  wasting, 
which  may  arise  from  various  causes.  Py- 
rexia is  not  as  a  rule  high  in  connexion  with 
inflammation  of  mucous  surfaces.  It  must 
be  remembered  that  certain  affections  of  this 
class  of  membranes  are  but  manifestations 
of  some  general  or  constitutional  disease, 
which  presents  its  own  symptoms. 

Treatment.  —  The  general  principles  or 
indications  in  the  treatment  of  diseases  of 
mucous  membranes  may  be  summed  up  as 
follows  :  1.  To  relieve  pain  and  other  sensa- 
tions by  appropriate  means.  2.  To  check 
haemorrhages,  if  they  are  in  such  amount  as 
to  need  interference.  3.  To  subdue  inflamma- 
tory action.  4.  To  brace  up  and  give  tone  to 
relaxed  tissues.  5.  To  influence  secretions 
and  morbid  products,  increasing  or  diminish- 
ing the  former,  checking  or  modifying  dis- 
charges, and  endeavouring  to  affect  special 
materials,  such  as  diphtheritic  deposits. 
6.  To  allay  undue  excitability  which  tends 
to  cause  violent  actions  ;  to  aid  such  actions 
as  may  be  necessary  to  expel  excessive  excre- 
tions or  morbid  products  ;  or  in  other  ways 
to  prevent  their  accumulation.  7.  To  supply 
the  place  of,  and  prevent  the  symptoms 
resulting  from  the  want  of  secretions  neces- 
sary for  special  purposes,  which  are  formed 
by  certain  mucous  surfaces,  such  as  the  gas- 
tric juice.  8.  To  treat  particular  morbid  con- 
ditions, such  as  ulcers,  gangrene,  new-growths, 
or  constriction,  with  the  view  of  curing  them. 
9.  To  treat  general  symptoms. 

Local  applications,  or  such  remedies  as 
when  administered  internally  come  into 
contact  with  the  affected  surface,  whether 
directly  or  after  absorption,  are  of  much 
value  in  the  treatment  of  diseased  mucous 
membranes.  These  may  be  anodyne,  seda- 
tive, caustic,  stimulating,  astringent,  demul- 
cent, antiseptic,  or  of  other  kinds,  according 
to  the  action  required;  and  they  are  often 
advantageously  applied  in  special  ways. 
Operative  procedures  are  not  infrequently 
required.  General  treatment  is  often  of  the 
greatest  service  in  the  management  of  dis- 
eases of  mucous  membranes,  and  this  may 
be  the  only  indication  needing  attention. 
Moreover,  it  must  be  borne  in  mind  that  there 
are  certain  diseases  in  which  the  morbid  con- 
dition of  the  mucous  membrane  is  but  a  part 
of  the  general  malady,  and  calls  for  no  special 
treatment. 

Fredeeiok  T.  Egberts. 

MUCOUS  PATCH.— Synon.  :  Mucous 
Tubercle ;  Condyloma  ;  Fr.  Plaque  Mii- 
queuse  ;  Ger.  Breite  Feigwarze. 

When  the  term '  condyloma '  is  used, '  syphi- 
litic '  ought  always  to  be  prefixed,  to  avoid 
confusion  with  the  simple  form  of  growth. 
See  Condyloma. 
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Definition.— A  patch  of  syphilitic  erup- 
tion upon  mucous  membrane  or  moist  skm. 

Etiology.— Mucous  patches  belong  to 
what  are  commonly  known  as  the  secondary 
manifestations  of  syphilis  ;  they  may  appear 
early  or  late,  both  in  the  acquired  and  in  the 
inherited  disease,  and  are  very  liable  to  re- 
turn time  after  time. 

Experimental  inoculation  of  the  discharge 
of  mucous  patches  has  proved  that  it  is 
capable  of  producing  a  hard  sore  at  the  point 
of  insertion,  followed  by  general  symptoms  ; 
and  clinical  observation  shows  that  these 
lesions  are  the  most  frequent  means  of 
spreading  syphUis. 

Description. — Mucous  patches  on  the  skin 
appear  as  flattened  elevations  of  a  round  or 
oval  shape,  with  a  broad  base,  of  a  reddish 
colour,  and  generally  covered  by  a  thin  grey 
peUicle.  When  in  close  proximity  they  coal- 
esce, and  form  a  mass  of  u-regular  shape 
and  size,  which  may  be  fissured  and  ulce- 
rated. When  situated  upon  a  mucous  mem- 
brane they  are  usually  less  raised,  and  whitish 
in  colour,  especially  in  the  throat,  where  they 
have  been  termed  plaques  opalines.  The  pri- 
mary sore  may  assume  the  appearance  of  a 
mucous  patch.  The  growths  also  sometimes 
become  warty  on  the  surface. 

Favourite  seats  of  mucous  patches  are  the 
genital  organs,  and  the  moist  skin  about  the 
anus.  They  may  also  be  found  at  the  um- 
bilicus, in  the  axillae,  auditory  meatus,  or 
nose,  on  the  nipples,  and  between  the  toes ; 
in  stout  and  dirty  persons  they  may  be  met 
with  wherever  folds  of  skin  meet  and  per- 
spiration collects.  They  are  very  common 
about  the  lips,  mouth,  tongue,  and  throat ; 
and  occasionally  are  seen  on  the  cervix 
uteri.  Want  of  cleanliness  favours  their  de- 
velopment, as  does  irritation  from  any  cause, 
especially  smoking  and  chewing  tobacco. 

Treatment. — Mucous  patches,  being  highly 
contagious,  should  always  be  got  rid  of  as 
soon  as  possible.  In  the  mouth  or  throat, 
carbolic  acid,  or  a  solution  of  chromic  acid 
(twenty  grains  to  the  ounce),  may  be  applied 
from  time  to  time,  and  an  astringent  mouth- 
wash used  several  times  .a  day.  Mucous 
patches  on  external  parts  usually  disappear 
quickly  under  strict  cleanliness  and  the  ap- 
plication of  calomel  (one  part)  and  oxide  of 
zinc  (three  parts),  care  being  taken  to  keep 
opposed  surfaces  apart  with  lint  or  wool.  If 
the  growths  persist,  carbolic  acid  or  nitrate 
of  silver  or  even  the  acid  nitrate  of  mercury 
should  be  applied.  General  treatment  must 
of  course  be  carried  out  at  the  same  time. 
See  Syphilis. 

George  G.  Gascoyen.    Arthur  Cooper. 

MUCOUS  RAIiE.  — An  adventitious 
sound  heard  on  auscultating  the  chest  in 
certain  forms  of  disease,  and  due  to  the 
passage  of  air  through  viscid  fluid  in  the 
bronchi.   See  Physical  Examination. 


MUCOUS  SECRETIOM",  Disorders 

of. — See  Mucous  Membranes,  Diseases  of; 
and  Secretions,  Disorders  of. 

MUCOUS  TUBERCLES.— iSee  Mu- 
cous Patch. 

MULTILOCULAR  (mziWi.many;  and 
loculi,  small  spaces). — A  term  applied  to 
cysts  and  other  forms  of  growths,  and  to 
puhnonary  cavities,  when  they  consist  of 
many  small  spaces  or  locidi.    See  Cysts. 

MULTIPLE  NEURITIS.— A  syno- 
nym for  peripheral  neuritis.    See  Neuritis, 

iViULTIPLE. 

MUMPS. — Synon.  :  Parotitis ;  Cynanche 
Parotidea ;  Fr.  Oreillons  ;  Ger.  Mumps. 

Definition. — An  acute,  febrile,  infectious 
disease  ;  attended  with  swelling  of  the  sali- 
vary glands — mostly  of  the  parotids ;  and 
ending  in  resolution. 

Etiology. — This  is  an  affection  more 
commonly  seen  in  young  persons — boys, 
growing  girls,  and  young  men ;  but  it  may 
occur  in  adults  of  either  sex  who  are  much 
with  those  affected  with  the  disease,  and  who 
have  not  had  the  complaint  before.  Mumps 
rarely  attacks  the  same  person  twice.  It 
may  occur  as  an  epidemic  in  large  institu- 
tions, such  as  schools  and  barracks.  It  is 
conveyed  from  person  to  person  by  contagion 
— that  is,  by  infecting  particles  produced  in 
the  course  of  the  disease,  and  given  off  by 
the  sick,  possibly  even  before  the  glands  are 
affected,  certainly  for  two  or  three  weeks 
afterwards.  It  has  an  incubation-period  of 
from  eight  days  to  three  weeks. 

Some  hygienic  defects  may  favour  the 
spread  of  mumps.  Whether  it  prevails  more 
at  one  season  than  another  is  uncertain. 

Anatomical  Characters.  —  Not  many, 
probably  no  cases  of  idiopathic  parotitis 
afford  the  pathologist  an  opportunity  of 
making  a  post-mortem  examination  into  the 
nature  of  the  affection.  But  arguing  from 
analogy,  some  maintain  that  here,  as  in  the 
more  frequently  fatal  symptomatic  parotitis, 
the  inflammation  has  its  starting-point  in 
the  gland-tissue  proper,  or  in  a  catarrh  of  its 
duct.  Others  again  assert,  and  this  has  long 
been  the  prevalent  opinion,  that  the  inter- 
stitial and  the  connective  tissues  around  the 
gland  are  the  seat  of  the  mischief.  The 
affection  is  probably  both  parenchymatous 
and  interstitial.  But  wherever  the  inflam- 
mation has  its  origin,  certain  it  is  that  the 
interstitial  and  cellular  tissues  around  the 
gland  are  the  parts  which  give  most  evidence 
of  the  existence  of  the  disease.  They  become 
hyperaemic,  infiltrated  with  serous  fluid,  and 
consequently  much  swollen.  And  this  oede- 
matous  state  passes  to  structures  beyond 
those  pertaining  directly  to  the  parotid  gland. 
Seldom  does  there  appear  to  be  any  fibrinous 
exudation  poured  out ;  and  still  less  fre- 
quently do  the  tissues  exhibit  any  tendency 
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to  break  down  and  to  suppurate.  The  swell- 
ing completely  disappears  about  three  days 
after  the  fever.  On  the  subsidence  of  the 
local  lesion  a  so-called  metastasis  to  the 
testicle  and  other  glandular  and  fibrous 
structures  is  not  rare.  Alterations  in  the 
kidneys  and  atrophy  of  the  testicles  have 
followed;  nor  have  the  investments  of  the 
nerves,  or  the  surfaces  of  the  heart,  always 
escaped. 

Symptoms  and  Diagnosis. — Some  general 
symptoms  always  precede  the  local  manifes- 
tations of  mumps ;  they  may  be  so  shght  as 
almost  to  escape  notice ;  or  fatigue  by  day, 
restlessness  at  night,  chilliness  or  vomiting 
may  mark  the  prodromal  stage.  These 
initial  symptoms  do  not  occur  until  a  week 
after  exposure  to  infection,  and  may  not  be 
followed  at  once  by  the  local  signs.  Mostly, 
after  a  week  of  malaise,  or  ordy  a  look  of 
illness,  the  onset  of  mimaps  is  sudden,  with 
chni,  rarely  rigor,  sometimes  vomiting,  and 
well-marked  fever,  often  only  a  few  hours 
before  pain  and  swelling  begin  in  the  parotid 
or  submaxillary  glands. 

One  restless  night  follows,  either  from 
pain,  or  from  fever,  or  both.  Sometimes  the 
pain  is  severe,  and  the  temperature  only  ele- 
vated by  one  degree  ;  sometimes  the  fever  is 
more  evident.  It  generally  reaches  100°  F. 
or  101°,  and  frequently  rises  to  103°  or  104° ; 
at  this  point  it  is  not  long  maintained,  but 
subsides  as  the  local  lesion  is  established, 
falling  to  the  normal,  or  even  below  it,  on 
the  third  or  fourth  day  of  the  disease.  The 
temperature  may  be  low  while  the  swelling 
is  still  marked  and  painful ;  and  in  some 
cases  appetite  returns  before  eating  is  easy. 
This  happens  when  the  patient  is  kept  at 
rest  in  bed.  Without  such  precaution,  sudden 
and  great  elevations  of  temperature  may 
occur  at  the  end  of  the  first  week,  either 
without  serious  local  mischief,  or  with  or- 
chitis, deafness,  tinnitus  of  one  ear,  and  albu- 
minuria, not  always  transient ;  rheumatism, 
and  heart-afiections,  leaving  traces  both  of 
pericardial  and  of  endocardial  inflammation, 
may  also  occur. 

From  face-ache  and  enlarged  lymphatic 
glands,  the  sudden  sensation  of  pain  or  stiff- 
ness in  the  parotid  or  submaxillary  gland,  fol- 
lowing on  the  general  symptoms,  and  absence 
of  any  such  local  trouble  as  usually  affects  the 
lymphatics,  together  with  the  history  of  a 
possible  infection,  will  generally  sufiice  for 
the  diagnosis  of  mumps.  Further  evidence 
is  obtained  on  examining  the  spot,  where, 
besides  the  deeply  seated  swelling,  consider- 
able tumefaction  of  the  parts  surrounding 
the  gland  exists  near  the  lobe  of  the  ear, 
which  very  soon  thereafter  increases  to 
such  an  extent  as  to  involve  more  or  less 
the  whole  of  one  side  of  the  face,  and 
passes  down  on  to  the  neck.  Coincidently 
with  the  appearance  of  this  enlargement,  the 
pyrexia  declines  in  some  cases;  while  in 


others  some  days  elapse  before  the  subsidence 
of  the  fever.  Pain  is  now  complained  of, 
and  the  patient  can  no  longer  open  his 
mouth  to  the  usual  extent.  Yawning  excites 
severe  pain  ;  in  fact,  it  can  hardly  be  effected. 
The  yawn  is  aborted.  So  with  mastication 
and  speaking— they  are  greatly  impaired, 
and  the  sufferer  prefers  to  fast,  and  to 
remain  silent,  rather  than  endure  the  pain 
involved  in  the  effort  to  perform  either  act. 
The  saliva  is  either  largely  increased,  going 
the  length  of  salivation,  or  much  diminished 
in  quantity.  If  pressure  be  made  over  the 
swelling,  the  patient  quickly  indicates  the 
unpleasantness  and  the  pain  of  the  proceed- 
ing ;  and  the  sensation  afforded  by  manipu- 
lation is  that  of  an  elastic  tumour,  with  a 
sUghtly  softer  feeling  in  the'  centre.  The 
skin  over  the  swelling  may  be  slightly  red- 
dened ;  often  there  is  no  deviation  from  the 
normal  colour,  the  skin  remaining  pale,  but 
glossy,  and  oedematous.  In  many  cases  these 
symptoms  are  not  nearly  so  severe,  and  the 
disproportion  between  the  amount  of  distor- 
tion of  the  countenance  and  the  actual  suffer- 
ing is  sufficiently  astonishing,  as  well  to  the 
patient  as  to  the  sympathising  friends.  Most 
frequently  the  affection  is  limited  to  one  side 
of  the  face ;  but  as  the  sweUing  of  the  one 
side  subsides,  the  other  may  take  it  up,  when 
it  runs  through  the  same  series  of  events, 
with,  possibly,  an  interval  of  a  few  days 
between  them.  Earely  are  the  two  sides 
simultaneously  affected ;  but  in  such  a  case 
the  rmeasiness,  pain,  and  discomfort  are  of 
course  greatly  increased.  After  the  continu- 
ance of  these  sjniiptoms  for  about  six  or 
eight  days,  they  begin  to  abate,  the  oedema 
lessens,  the  pain  is  lost,  the  stiffness  and 
tension  disappear,  and  in  a  few  days  the  face 
acquires  its  usual  appearance.  A  mild  un- 
complicated case  endures  about  a  fortnight. 
Occasionally  there  is  left,  for  some  time  after 
this,  a  certain  degree  of  hardness  in  the 
neighbourhood  of  the  parotid,  which  gives 
no  imeasiness,  and  can  rarely  be  mistaken 
for  tumour.  In  like  manner,  the  history  of 
the  case  will  disclose  the  natm'e  of  other 
local  pains,  or  of- orchitis. 

Not  uncommonly,  especially  in  yoimg  sub- 
jects, a  '  metastasis '  takes  place  from  the 
parotid  gland  to  the  testicle  in  boys,  and  to 
the  mamma  or  ovary  in  girls.  When  this 
occurs,  and  it  may  happen  at  any  period  of 
the  disease,  an  exacerbation  of  the  fever 
takes  place,  and  at  the  same  time  pain  in  the 
inguinal  region  is  complained  of.  An  exami- 
nation of  the  parts  reveals  the  fact  that  there 
is  swelling  of  the  testicle,  an  orchitis,  as  well 
as  an  accompanying  oedema  of  the  scrotum. 
Earely  is  the  orchitis  bilateral.  In  the  case 
of  the  girl  the  vulva  becomes  the  seat  of 
oedema,  and  on  pressure  over  the  region  of 
the  ovary  pain  is  elicited.  The  '  metastasis  ' 
may  take  place  before  the  inflammation  of 
the  parotid  has  entirely  subsided ;  and  when 
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the  orchitis  abates,  the  parotid  may  again 
take  on  the  inflammatory  condition.  In- 
flammation of  the  coverings  of  the  brain  is 
to  be  feared  on  sudden  subsidence  of  the  in- 
flammation of  the  parotid,  if  no  orchitis  fol- 
low the  disappearance  of  the  original  aflec- 
tion.  Delirium,  amblyopia,  conjimctivitis, 
albuminuria,  or  gastro-intestinal  disturb- 
ances are  occasional  complications. 

Prognosis. — This  is  almost  invariably 
favourable  in  mumps,  unless  ia  the  very 
weakly  and  in  the  tuberculous,  or  in  the  rare 
event  of  meningitis  being  developed.  It  may 
be  said  to  be  always  a  disease  of  a  compara- 
tively trivial  nature,  producing  considerable 
pain  and  much  discomfort,  but  not  endanger- 
ing the  life  of  the  sufferer.  In  very  excep- 
tional instances  the  inflammation  of  the 
parotid  terminates  in  abscess.  The  indica- 
tions of  such  an  untoward  result  are  increased 
pain  in  the  centre  of  the  swelling,  hardness, 
and  dark  red  appearance  of  the  skin  over  the 
spot.  In  time  the  abscess  discharges  out- 
wardly, or  into  the  external  auditory  meatus. 
Atrophy  of  the  testis  sometimes  follows 
*  metastatic '  orchitis. 

Treatment. — It  may  not,  in  every  case, 
and  at  all  seasons,  be  necessary  to  confine  a 
patient  suffering  from  mumps  to  his  bed. 
But  little  treatment,  beyond  rest  and  care 
for  the  week  or  ten  days  this  disease  lasts,  is 
required  ;  still  it  is  more  prudent  for  the  first 
few  days  to  enjoin  rest  in  bed.  This  is  par- 
ticularly necessary  if  the  patient  be  young. 
In  every  case  going  out  into  the  open  air 
should  be  forbidden,  and  the  patient  recom- 
mended to  keep  as  much  as  possible  to  one 
room.  Eise  of  temperature  means  increased 
waste,  and  this  is  cancelled  by  rest.  The 
bowels  may  require  relief,  as  constipation 
keeps  up  disturbance  of  the  temperature.  All 
active  evacuants  should  be  avoided.  It  may 
be  well  to  give  some  simple  saline,  as  bicar- 
bonate of  potassiimi  with  lemon  juice,  and 
diluents  during  the  first  few  days ;  ice  is 
always  grateful.  A  dose  of  chloral  may  be 
required  at  night  (in  children  a  grain  for 
each  year  of  the  patient's  age)  if  there  he  any 
restlessness. 

As  to  local  treatment,  not  much  is  re- 
quired, unless  the  pain  be  unusually  severe. 
It  will  be  sufficient  in  most  cases  to  protect 
the  part  from  the  air  by  means  of  a  light 
handkerchief.  Should  more  active  inter- 
ference be  called  for,  some  anodyne  may  be 
used,  or  soothing  embrocation,  such  as  the 
opium  liniment,  belladonna  liniment,  or 
external  warmth  ;  discretion  in  the  use  of 
these  may  safely  enough  be  left  in  the  hands 
of  the  patient  himself,  if  of  mature  years.  If 
there  be  the  slightest  tendency  to  suppura- 
tion, indicated  by  increase  of  fever  and 
tenderness  over  the  gland,  with  redness  of 
the  overlying  skin,  poultices  must  be  had  re- 
course to,  and  so  soon  as  distinct  fluctuation 
18  discovered  the  abscess  must  be  opened, 
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otherwise  the  gland-tissue  becomes  still 
further  disorganised,  the  lobules  become 
softened  and  break  down,  and  the  gland  is 
permanently  destroyed.  The  application  of 
leeches  is  useless  in  reducing  the  inflamma- 
tion, or  in  staying  the  formation  of  the 
abscess.  They  may  be  of  service  in  lessen- 
ing the  pain  of  metastatic  orcliitis  or  ovaritis ; 
but  these  are  well  treated  by  the  same  gentle 
means  employed  in  the  case  of  the  parotid 
itself.  It  is  almost  universally  recommended 
in  the  case  of  a  metastasis  to  try  to  induce  a 
return  of  the  inflammation  to  its  original 
source,  by  the  application  of  irritants  to  the 
parotid,  such  as  a  mustard  poultice.  This 
seems  uimecessary  in  the  majority  of  in- 
stances, as  the  inflammation  is  of  such  a  mild 
type  ;  besides,  it  implies  a  belief  in  the 
dictum  that  this  is  a  true  metastasis,  and  not 
merely  another  manifestation  of  the  same 
morbid  condition  which  originally  gave  rise 
to  the  parotitis.  Tepid  sponging  is  of  use  dur- 
ing the  course  of  the  disease,  and  a  warm  bath 
may  be  required  when  metastasis  threatens. 
Sometimes  wine  or  brandy  is  required. 

Considerable  anaemia  and  much  debility 
may  persist  even  when  mumps  has  been 
mild  in  its  course,  especially  in  the  weakly  or 
unhealthy,  so  that  tonics,  with  iron  and  cod- 
liver  oil,  may  have  to  be  continued  for  some 
time.  0.  MuiRHEAD. 

MUNSTER  AM  STEIH",  near 
Kreuznaeh,   in  Rhenish  Prussia. — 

Muriated   saline    waters.      See  Mineral 
Waters. 

MURMUR.— This  term,  as  used  in 
auscultation,  was  originally  applied  to  the 
natural  sounds  heard  over  the  Itmgs  in  re- 
spiration ;  but  its  employment  has  since  been 
extended  to  include  a  great  variety  of  aus- 
cultatory sounds  connected  with  the  heart, 
the  blood-vessels,  the  placenta,  &c.  See 
Physical  Examination. 

MUSC^  VOLITANTES  {musca,  a 
fly;  volitans,  floating  about). — See  Eye,  and 
its  Appendages,  Diseases  of. 

MUSCLES,  Diseases  of.— Synon.  :  Fr. 
Maladies  des  Muscles;  Ger.  MusJcelkranh- 
Jieiten. 

In  describing  the  diseases  of  the  muscular 
tissue  attention  wiH  be  confined  to  the  volun- 
tary muscles,  excluding  diseases  of  the  mus- 
cular substance  of  the  heart  and  other  organs, 
which  are  treated  of  under  their  appropriate 
headings.  Many  of  the  morbid  states  of  the 
voluntary  muscles  come  properly  under  the 
consideration  of  the  surgeon,  and  others  are 
more  suitably  treated  of  in  special  articles  on 
the  various  diseases  of  the  nervous  system 
with  which  they  are  associated.  There  still 
remain,  however,  certain  diseases  of  muscles 
to  be  described  here. 

1.  Acute  Inflammation. — Synon.:  Myo- 
sitis. —  Ordinary  inflammation  of  muscle, 
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leading  to  exudation  and  suppuration,  arises 
chiefly  as  a  result  of  injury,  rupture  of  a 
muscle,  or  extension  of  inflammation  from 
neighbouring  diseased  bones.  Inflammation 
sometimes,  however,  arises  spontaneously, 
particularly  in  the  tongue,  diaphragm,  and 
psoas  muscle ;  in  the  latter  situation  forming 
one  variety  of  psoas  abscess.  The  symptoms 
are  pain,  tenderness,  and  swelling,  corre- 
sponding to  the  seat  of  the  inflammation. 
Exudation  of  serum  and  of  lymph  takes 
place,  and  subsequently  an  abscess  may 
form;  occasionally  the  process  goes  on  to 
gangrene. 

Secondary  inflammations  and  formations 
of  pus  are  of  more  frequent  occurrence  than 
simple  inflammation  and  abscess.  They 
arise  in  the  course  of  the  various  forms  of 
pyaemia.  The  presence  of  such  secondary 
abscesses  in  muscles  is  especially  character- 
istic of  glanders  and  farcy,  where  inflamma- 
tory infiltrations  of  various  sizes  appear  in 
many  of  the  muscles,  especially  those  of  the 
arm.  Disintegration  takes  place  in  their 
centre,  and  a  collection  of  puriform  fluid  re- 
sults. 

2.  Chronic  Indurating  Inflamma- 
tion.— In  this  form  of  inflammation  there 
is  proliferation  of  cells  in  the  interstitial 
tissue,  causing  the  muscle  to  become  hard 
and  painful.  The  whole  muscle  may  be  at- 
tacked, or  the  process  may  be  limited  to  one 
or  more  portions.  Infants  are  often  attacked 
by  chronic  inflammation  of  the  sterno-mas- 
toid  muscle.  The  whole  muscle  becomes 
hard  and  painful,  but  rarely  suppurates. 
The  disease  usually  yields  to  soothing  ex- 
ternal applications ;  but  if  it  be  of  syphilitic 
origin,  the  use  of  internal  antisyphilitic  re- 
medies may  be  required.  In  adults  chronic 
indurative  myositis  of  a  syphilitic  character 
may  occur  in  the  sterno-mastoid,  the  various 
muscles  of  the  leg  and  arm,  the  temporal 
and  masseter  muscles,  the  tongue,  and  other 
parts.  The  disease  may  appear  either  as  a 
diffuse  inflammation,  with  the  usual  signs  of 
pain  on  movement,  tenderness,  and  some 
swelling — or  sometimes  a  series  of  beaded 
swellings ;  or  as  a  circumscribed  inflamma- 
tion, with  an  abundant  infiltration  of  nucle- 
ated cells.  If  the  inflammation  does  not 
soon  subside,  the  cellular  exudation  becomes 
organised  into  contracting  fibrous  tissue,  and 
the  compressed  muscular  fibres  atrophy.  In 
diffuse  myositis  permanent  contraction  of 
the  muscle  may  restdt  from  this  cause ;  in 
circumscribed  syphihtic  myositis  a  fibrous 
tumour  in  the  interior  of  the  muscle  may 
result  ;  sometimes  a  gummy  tumour  is 
formed.  Syphilitic  tumours  thus  formed  m 
the  muscle  bear  a  great  resemblance  to  malig- 
nant tumours.  Indeed,  it  is  often  foimd  that 
the  only  means  of  distinguishing  the  two 
clinically  is  by  the  effect  of  iodide  of  potas- 
sium in  causing  the  disappearance  of  the 
former. 


3.  Bheumatic     Inflammation.— The 

morbid  changes  in  this  form  of  inflammation 
rarely  pass  beyond  the  stage  of  congestion 
and  serous  exudation,  though  occasionally 
proliferation  of  the  interstitial  tissue  may 
occur,  and  callosities  may  be  formed.  Sec 
Eheumatism,  Muscular. 

4.  Haemorrhage. — Haemorrhage  takes 
place  in  muscle  not  only  from  injury,  but 
frequently  in  the  course  of  typhus  and  typhoid 
fevers  and  pyaemia  ;  also  in  leucocythaemia. 

5.  Rupture. — Rupture  of  muscle  is  a 
subject  which  falls  more  properly  into  the 
domain  of  the  surgeon,  but  the  accident 
occurs  also  in  circumstances  which  may 
bring  it  under  the  notice  of  the  physician. 
Violent  contraction  of  a  muscle,  without  ex- 
ternal injury,  may  lead  to  partial  rupture  of 
its  fibres— for  example,  the  gastrocnemius. 
The  violent  spasms  of  tetanus  occasionally 
cause  complete  ruptmre  of  a  muscle,  particu- 
larly of  the  muscles  of  the  back,  the  rectus 
femoris,  and  the  psoas.  Eupture  of  muscles 
has  been  known  to  occur  in  the  delirium  of 
fever ;  and  may  be  the  cause  of  abscess 
forming  in  muscle,  as  described  above. 

Treatment. — The  treatment  of  ruptured 
muscle  consists  mainly  in  rest ;  in  the  support 
of  the  muscle  by  uniform  bandaging ;  and  in 
suitable  apphcations,  should  abscess  form. 

6.  Lesionsof  Sensibility.— (a)  Myalgia. 
This  term  was  given  by  the  late  Dr.  Inman 
to  a  painful  condition  of  the  muscles  arising 
in  those  who  are  in  feeble  health.  The  pain 
is  similar  to  that  which  is  present  in  a  muscle 
after  long-continued  and  fatiguing  exertion — 
for  example,  in  the  Umbs  after  a  long  walk, 
or  in  the  diaphragm  and  intercostals  after 
violent  laughing.  In  persons  who  are  debfli- 
tated,  pain  may  arise  in  the  muscles  after 
very  slight  exertion,  and  this  constitutes 
myalgia.  It  is  often  accompanied  by  cramps 
at  intervals.  The  pain  is  most  commonly 
felt  at  the  tendinous  insertion  of  the  muscle. 
The  abdominal  muscles  are  firequently  the 
seat  of  myalgia,  such  as  the  costal  origin  of 
the  external  oblique— causing,  according  to 
some  authorities,  that  pain  in  the  side  which 
is  so  common  in  women — and  the  pubic 
insertion  of  the  recti.  The  muscles  of  the 
back,  and  especially  the  trapezius,  also  suffer  ; 
the  muscles  of  the  hmbs  much  less  fre- 
quently. When  situated  in  the  trunk,  my- 
algia is  often  mistaken  for  some  congestive 
or  inflammatory  condition  of  the  Uver,  spleen, 
or  other  viscus  lying  beneath.  The  pains  of 
myalgia  are  distinguished  by  their  hot  and 
burning  character.  They  are  increased  by 
exercise  of  the  affected  muscle,  and  disappear 
when  it  is  relaxed  or  artificially  supported. 
However  severe  the  pain  may  be,  the  pulse 
remains  imaffected;  but  it  is  usually  uni- 
formly weak  and  fast. 

The  muscles  or  their  fibrous  connexions 
are  also  the  seat  of  pain  in  the  condition 
known  as  muscular  rheumatism. 
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Tkeatment. — The  muscles  should  have 
rest  and  support  by  bandaging.  Tonic  treat- 
ment is  required.  Dr.  Inmau  especially  re- 
commended cod-Uver  oil  and  tincture  of  per- 
chloride  of  ii'on.  Friction  and  counter-irri- 
tation do  Httle  good.  Exercise  is  of  no  use, 
imless  combined  with  fresh  air  and  good  diet. 

(b)  Muscular  ancesthesia. — This  term  is 
given  by  Dr.  Eussell  Eeynolds  to  a  group  of 
symptoms  occasionally  met  with,  and  believed 
by  Viivi  to  be  caused  by  loss  of  the  '  muscular 
sense.'    See  Muscular  Sense,  Disorders  of. 

7.  Atrophy  and  Degenerations. — 
(a)  Simple  atrophy. — Simple  atrophy  of  the 
substance  of  muscular  fibres  arises  either 
from  general  defective  nutrition,  during  the 
coiu-se  of  wasting  diseases,  such  as  phthisis, 
in  cachectic  conditions,  or  after  severe  fevers ; 
or  as  a  local  condition  from  disuse  of  the 
muscle.  The  muscles  become  pale  and  flabby. 
The  ultimate  fibres  are  reduced  in  volume, 
but  preserve  their  anatomical  characters,  still 
showing  the  longitudinal  and  transverse 
striation.  The  atrophy  is  sometimes  so 
advanced  in  parts,  that  the  muscular  sub- 
stance of  the  fibre  entirely  disappears,  and 
nothing  is  left  but  the  sheath  of  the  sarco- 
lemma,  which  appears  m  the  form  of  fibrous 
bands  between  the  remaining  muscular  fibres. 

As  a  local  condition,  atrophy  is  most  fre- 
quently seen  in  muscles  in  the  neighbourhood 
of  a  diseased  joint,  -or  in  a  paralysed  Hmb. 
In  these  cases  the  atrophy  is  usually  com- 
bined with  more  or  less  interstitial  deposit 
of  fat  between  the  ultimate  fibres,  constitut- 
ing/afi^/  growth  on  or  infiltration  of  muscle. 
Occasionally  the  amount  of  fat  is  so  great  as 
to  cause  an  actual  increase  in  bulk  of  the 
muscle,  so  that  it  appears  hypertrophied. 
The  atrophic  and  other  changes  arising  in 
paralysed  muscles  are  considered  in  then: 
appropriate  articles.  Fatty  infiltration  of 
muscles  may  also  arise  as  a  primary  condi- 
tion, when  there  is  an  excess  of  fat  in  the 
blood,  and  atrophy  of  the  muscular  substance 
results  from  it. 

(6)  Fatty  degeneration. — Here  the  fat  is 
deposited,  not  between  the  ultimate  fibres,  as 
m  fatty  infiltration  of  muscle,  but  in  their 
mterior.  Rows  of  minute  granules  appear 
m  the  longitudinal  striae,  and  graduallv 
increase  imtU  the  whole  breadth  of  the  fibre 
18  occupied  by  them,  and  nothing  is  left  but 
the  sarcolemma.  "When  the  degeneration 
reaches  this  extent,  it  is  of  course  irrecover- 
able. Muscles  affected  by  this  change  be- 
come very  soft  and  fi-iable.  This  degenera- 
tion is  met  with  much  oftener  in  the  heart 
than  in  voluntary  muscles.  It  is  sometimes 
associated  with  atrophy  of  the  fibres  in  the 
muscles  of  limbs  attacked  by  certain  forms 
ot  paralysis.  It  is  met  with  also  in  fever 
and  phosphorus-poisonmg,  granular  degene- 
ration bemg  the  first  stage.  See  Fatty  De- 
generation. 

(c)  Granular  degeneration.—Grannlar  de- 
II. 
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generation  of  muscles  occurs  in  fevers  and 
acute  diseases.  The  ultimate  fibres  become 
swollen  and  opaque,  being  filled  with  fine 
granules.  These  clear  up  on  the  addition  of 
acetic  acid ;  this  test  distinguishing  granular 
from  fatty  degeneration.  The  muscles  which 
are  affected  by  it  are  soft  and  friable  and 
easily  rupture.  The  fibres  no  doubt  ulti- 
mately recover  their  natural  appearances ; 
but  if  the  disease  be  severe  and  long-con- 
tinued, granular  degeneration  advances  to 
fatty  degeneration,  as  is  seen  in  cases  of  phos- 
phorus-poisoning. 

(d)  Waxy  degeneration  ;  Vitreous  degene- 
ration; Myositis  typhosa. — This  degenera- 
tion was  first  described  by  Zenker.  The 
afifected  fibres  swell  and  lose  thefr  striation  ; 
and  become  of  a  homogeneous,  translucent 
aspect.  After  a  time  transverse  fractures 
appear  in  each  fibre,  dividing  it  into  a  series 
of  short  cyHnders.  The  nuclei  of  the  sarco- 
lemma also  multiply.  The  change  does 
not  attack  all  the  muscular  fibres  of  a 
part  uniformly  ;  for  healthy  and  degenerated 
fibres  are  seen  side  by  side.  It  is  observed 
chiefly  in  typhoid  fever,  cholera,  and  other 
acute  febrile  diseases,  being  often  associated 
with  the  granular  degeneration.  It  is  usually 
found  in  the  adductor  muscles  of  the  thigh, 
the  abdommal  and  pectoral  muscles,  and  the 
diaphragm ;  appearing  in  patches  of  one  or 
more  square  inches,  pale  and  glassy ;  gradu- 
ally becoming  softened  and  pulpy.  It  is  now- 
considered  to  be  a  condition  of  coagulative 
necrosis  of  the  muscle. 

(e)  Fibroid  degeneration. — Fibroid  degene- 
ration of  muscle  has  already  been  referred  te- 
as a  result  of  myositis.  Chronic  or  repeated 
inflammation,  of  a  rheumatic  or  syphilitic 
character,  leads  to  the  formation  of  fibrous 
tissue  in  muscle,  and  the  muscle  becomes  of 
a  tough,  whitish  character. 

(/)  Ossification. — Ossification  of  muscle  is. 
a  rare  result  of  chronic  inflammation  or  irri- 
tation. It  is  observed  to  occiir  in  muscles 
which  are  subject  to  pressure,  as  the  deltoid 
in  soldiers,  and  the  adductors  of  the  thighs 
in  riders.  In  a  few  cases  ossification  of  a 
considerable  number  of  the  muscles  has. 
taken  place. 

8.  Tumours.— Besides  the  syphilitic, 
fibrous,  and  gummatous  tumours  alreadj' 
referred  to,  muscle  is  subject  to  growths  of 
a  sarcomatous  and  cancerous  nature.  Fatty, 
cartilaginous,  vascular,  and  other  tumoiu's. 
are  also  met  with  in  this  tissue,  but  rarely. 

9.  Parasitic  Affections.  —  The  chief 
disease  of  muscles  belonging  to  this  group  is 
that  due  to  the  presence  of  trichina  {see 
Entozoa).  The  Cysticercus  celluloses  is 
also  sometimes  found  in  muscles.  See  also 
Pelodera.  Alexander  Davidson. 

MUSCULAR  ATROPHY,  PRO- 
GRESSIVE.—^fee  Progressive  Muscular 

AtROI'HY. 
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MUSCULAR  DYSTROPHY,  PRO- 
GRESSIVE.— See  Progressive  Muscular 
Dystrophy. 

MUSCULAR  HYPERTROPHY.— 

An  increase  in  muscular  tissue,  affecting 
either  the  voluntary  muscles,  or  the  muscular 
tissue  of  special  organs,  such  as  the  heart, 
the  intestine,  or  the  bladder.  True  muscular 
hypertrophy  must  not  be  confounded  with 
an  increase  in  the  volume  of  muscular 
structures  from  hyperplasia  of  the  con- 
nective-tissue elements.  See  Hypertrophy  ; 
and  Progressive  Muscular  Dystrophy. 

MUSCULAR    RHEUMATISM.— A 

form  of  rheumatism  affecting  the  muscles. 
See  Eheumatism,  Muscular. 

MUSCULAR  SENSE,  Disorders  of. 

By  the  term  '  muscular  sense '  is  meant  the 
sensation  by  which  we  are  aware  of  the 
degree  of  force  exerted  by  contractiag  mus- 
cles.   By  it  we  become  conscious  of  the 
resistance  to  contraction,  that  is,  the  tension 
of  the  fibres,  rather  than  of  the  contraction 
itself.   This  sense  must  be  distinguished  from 
the  '  common  sensibility '  which  muscles  pos- 
sess, and  by  which  we  feel — (1)  pain  on  firm 
pressure ;  and  (2)  pain  on  tetanic  contraction, 
whether  spontaneous  ('cramp'),  or  excited 
by  faradisation,  independently  of  the  excita- 
tion of  cutaneous  nerves,  as  when  the  skin  is 
insensitive.    It  must  also  be  distinguished 
from  (3)  the  sense  of  muscular  fatigue.  The 
muscular  sense  proper  has  been  referred  to  a 
sensation  in  the  joints,  skin,  and  other  parts, 
or  of  the  position  of  the  limb,  but  it  may  be 
unimpaired  when  this  latter  sensation  is  lost 
(see  KiN^STHESis),    But  the  term  is  often 
applied  to  the  sense  of  posture.  Probably 
this,  and  the  discrimination  of  weights,  are 
merely  varieties  of  the  manifestation  of  this 
sense.    It  has  been  thought  to  be  merely 
the  consciousness  of  the  degree  of  the  out- 
going motor-impulse,  but  it  may  be  lost 
when  motor-power  is  normal,  as  in  some 
cases  under  the  observation  of  the  writer, 
in  which  the  muscular  sense  was  suddenly 
lost  in  one  arm,  although  the  power  was  un- 
impaired. A  poker  did  not  seem  heavier  than 
a  feather.    The  sensibility  probably  depends 
upon  afferent  fibres,  which  have  been  found 
by  Tschirj  ew  to  terminate  between  the  fibrillse. 
They  seem  to  be  stimulated  both  by  lateral 
pressure  and  longitudinal  extension.  They 
apparently  course  with  the  motor  fibres  in 
the  mixed  nerves,  but  pass  to  the  spinal 
cord  in  the  posterior  roots.    From  the  fact 
that  the  common  and  special  sensibility  of 
muscles  may  be  lost  in  different  degrees,  it 
has  been  conjectured  that  in  the  cord  the 
paths  are  not  quite  the  same.    The  impulses 
thus  generated  may  act  first  on  the  spinal 
cord,  then  on  the  cerebellum,  and  thence  on 
the  motor  cortex. 

Hypersesthesia. — Increase  of  the  com- 


mon sensibility  of  muscles  is  not  unusual 
{e.g.  after  cramp),  but  very  little  is  known  of 
that  of  the  muscular  sense.  The  sensation  of 
restlessness,  impelling  movement,  has  been 
attributed  to  it,  but  without  sufficient  reason. 

Anaesthesia. — Diminution  of  common 
sensation  in  muscles  is  frequent,  with  or 
without  loss  of  voluntary  power.  Diminu- 
tion of  the  special  sensibility,  muscular  anaes- 
thesia,  or  muscular  analgesia,  is  occasionally 
observed,  commonly  in  consequence  of  central 
disease,  especially  of  the  spinal  cord,  and  is 
usually  associated  with  a  diminution  of  other 
forms  of  sensibility.  Loss  of  muscular  sense, 
however,  may  be  present  when  cutaneous 
sensibUity  is  unimpaired.  The  diseases  in 
which  muscular  anaesthesia  is  commonly  ob- 
served are  locomotor  ataxy  and  hysteria.  In 
the  former  it  is  probably  the  cause  of  the 
ataxy ;  it  bears  no  necessary  relation  to  the 
change  in  cutaneous  sensibihty. 

Symptoms. — In  muscular  anaesthesia  the 
patient  is  unaware  of  the  degree  of  force 
exerted  by  the  contracting  muscles,  and  is 
dependent  for  his  knowledge  of  the  position 
of  his  limb,  and  of  its  movements,  mainly 
upon  cutaneous  impressions.  Ignorance  of 
the  degree  of  contraction  interferes  vsdth  mus- 
cular coordination,  by  rendering  this  depen- 
dent on  cutaneous  and  ocular  perceptions. 
When  these  are  perfect,  the  amoimt  of  inco- 
ordination may  be  sUght.  The  condition  of 
the  muscular  sense  is  ascertained  by  observ- 
ing the  accuracy  of  movement  with  and 
without  closure  of  the  eyes,  and  especially  by 
ascertaining  the  sensitiveness  to  movement 
against  resistance  so  applied  as  to  affect  the 
cutaneous  nerves  as  little  as  possible.  The 
best  method  for  this  purpose  is  to  suspend  a 
weight,  in  a  bag  or  cloth,  to  the  limb,  and 
observe  {a)  the  minimum  which  can  be  recog- 
nised ;  and  (b)  the  least  increase  in  a  greater 
weight  which  can  be  distinctly  perceived. 
The  sensibUity  of  the  two  limbs  may  be  con- 
veniently compared.  In  each  of  these  points 
the  muscular  sense  may  present  a  deviation 
from  the  normal,  and  the  change  in  the  two 
is  not  always  proportioned.  The  minimum 
recognisable,  and  the  minimum  difference 
recognisable,  vary  in  different  parts.  The 
latter  amounts  in  the  case  of  the  arm  in 
health  to  a  difference  of  ^th  in  a  weight  of 
three  or  fovur  pounds.  Balls  of  similar  size 
and  appearance,  but  of  different  weights,  have 
been  employed  for  the  same  purpose. 

Treatment. — Muscular  anaesthesia  usually 
occurs  as  part  of  a  wider  affection,  as  m 
hysteria  and  ataxy,  and  rarely  requires  special 
treatment.  Sudden  local  loss  of  muscular 
sense  commonly  depends  on  an  acute,  local- 
ised change  in  the  cord,  and  requires  rest  and 
coimter-irritation.  A  case  imder  the  writer's 
care,  involving  the  arm,  was  rapidly  benefited 
by  this  treatment.  Faradisation  of  the 
muscles  may  be  useful  in  some  cases. 

W  E.  GOWERS. 


MUSOULAE  SPASM 
MTJSCUIjAR  SPASM— >5ee  Spasm. 

MUSCULAR  TIC— A  synonym  for 
facial  spasm.    See  Facial  Spasm. 

MUSCULAR  TREMORS.— (See  Tbe- 

MOR. 

MUSHROOMS,    Poisoning    by.  — 

Synon.  :  Fr.  Evnjpoisonnement  j^wr  les  Cham- 
pignons ;  Ger.  Pilzvergiftung.^ 

Poisoning  by  mushrooms  is  a  not  very 
common  occurrence.    Great  discrepancy  of 
opinion  has  existed  as  to  the  poisonous  or 
harmless  nature  of  some  species  of  fungi. 
We  are  now,  however,  increasing  our  hitherto 
limited  knowledge  of  the  various  species  and 
varieties  of  mushrooms ;  and  the  compara- 
tively recent  researches  of  Schmiedeberg, 
Koppe,  and  others,  have  thrown  great  light 
upon  the  active  principle  of  at  least  one 
mushroom — the  fly-fungus.  The  varied  toxic 
symptoms  produced  by  the  ingestion  of  mush- 
rooms become  more  easily  explicable  when 
we  bear  in  mind  that  only  a  few  fungi  are 
apparently  poisonous  under  all  conditions. 
They  are  Amanita  muscaria,  the  fly-fungus, 
which  grows  not  very  plentifully  ia  this 
country ;  Bussula  vntegra  seu  emetica  (Aga- 
ricus  integer  seu  emeticus),  also  not  very 
common;  Boletus  luridus  {B.  perndciosus, 
B.  bovinus);  and  Amanita  phalloides  {A. 
bulbosa,  A.  venenosa,  A.  viridis),  to  which 
belong  the  varieties  termed  Agaricus  citri- 
nus  and  Agaricus  virescens.    Other  fungi 
are  poisonous  only  under  special  conditions, 
among  which  may  be  named  idiosjmcrasy, 
and  the  susceptibility  of  young  children  to 
the  toxic  effects  of  mushrooms.    The  de- 
licious edible  morel  even  has  been  known 
to  produce  fatal  results.    It  must  not  be  for- 
gotten that  gastro-iatestinal  catarrh  of  a 
severe  character  may  result  from,  the  in- 
gestion of  a  large  quantity  of  ill-cooked  indi- 
gestible fungus-tissue  ;  that  the  highly  nitro- 
genous tissue  of  fungi  is  peculiarly  prone  to 
rapid  decomposition;  and  that  fungi  as  a 
class  absorb  excretory  animal  matters,  per- 
haps unchanged.    These  circumstances  may 
Berve  to  explain  some  of  the  apparent  .ano- 
malies connected  with  mushroom-poisoning. 
Some  kinds  of  poisonous  mushrooms  have 
their  active  principle  either  dissipated  or 
destroyed  by  the  prolonged  heat  employed  in 
thorough  cooking. 

Anatomical  Characters.  —  Evidence  of 
gastro-intestinal  catarrh,  more  prominent  in 
the  stomach  than  in  the  intestines ;  signs  of 
cardiac  paralysis,  or  of  asphyxia ;  occasionally 
latty  degeneration  of  the  Uver  and  other 
viscera;  and  minute  sub-serous  extravasa- 
wons  of  blood,  have  all  been  noted  after  death 
trom  mushroom-poisoning. 

Symptoms.— The  symptoms  of  mushroom- 
poisonmg  are  of  a  twofold  character  :  gastro- 
mtestmal  irritation,  and  a  so-called  narcosis. 
Alter  a  meal  of  poisonous  mushrooms  has  been 
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taken,  colic  sets  in,  followed  by  nausea  and 
repeated  vomiting ;  and  diarrhoea  eventually 
supervenes.    The  onset  of  symptoms  does 
not  as  a  rule  manifest  itself  till  after  the 
lapse  of  some  hours,  six  or  eight  or  more, 
from  partaking  of  the  fungi.    But  this  period 
is  liable  to  great  valuation,  and  may  be  much 
shorter.    Fragments  of  the  fungi  may  be  re- 
cognised in  the  faeces;  and,  indeed,  were  it 
not  for  this,  and  the  history  of  the  case,  a 
diagnosis  from  violent  ordinary  gastro-in- 
testinal catarrh  would  often  be  impossible. 
In  severe  and  fatal  cases  the  stools  of  the 
patient  may  become  rice-watery  in  character  ; 
the  patient  becomes  algid,  collapsed,  and  cya- 
nosed,  with  muscular  contractions;  and  in 
children  convulsions  are  not  rarely  met  with. 
The  sufferer  eventually  becomes  somnolent, 
and  falls  into  a  state  of  sopor;  but  this  is 
perhaps  not  due  to  a  true  narcosis,  but  to  the 
drain  of  fluid  from  the  system,  and  carbonic 
acid  poisoning. 

When  the  Amanita  muscaria  has  been 
taken,  cerebral  symptoms  are  more  pro- 
minent. _  The  patient  appears  to  be  in  a  state 
of  inebriation  ;  and  there  frequently  appears 
to  be  a  tendency  to  dash  the  head  against  a 
wall  or  other  sohd  object.  These  symptoms 
are,  however,  not  exclusively  met  with  in 
muscarine  poisoning,  but  may  be  observed 
when  other  fungi  have  been  eaten. 

Diagnosis.— The  history  of  the  case,  and 
the  detection  of  particles  of  the  fungi  in  the 
faeces,  are  usually  suflacient ;  but  in  the  ab- 
sence of  these  a  diagnosis  from  natural  dis- 
ease is  perhaps  impossible.  It  has  been  pro- 
posed to  test  for  the  presence  of  muscarine, 
the  active  alkaloid  of  the  fly-fungus,  by 
applying  a  drop  of  the  concentrated  or  un- 
concentrated  urine  to  the  heart  of  a  frog. 
Muscarine  causes  the  heart  of  the  animal  to 
stop  in  the  state  of  diastole. 
_  Peognosis.— The  patient  cannot  be  con- 
sidered safe  for  at  least  three  days,  unless 
the  more  prominent  symptoms  have  been 
markedly  alleviated.  Death  may  occur  at 
any  period  between  six  and  seventy-two 
hours.    Eecovery  is  frequent. 

Treatment. — In  poisoning  by  mushrooms 
emetics  should  be  promptly  administered,  to 
evacuate  the  stomach,  and  those  which  are 
not  of  a  depressing  nature  should  be  selected. 
The  stomach-pump  is  perhaps  of  little  service, 
seemg  how  persistently  the  particles  of  fungi 
adhere  to  the  walls  of  the  gastro-intestinal 
canal.  Oleaginous  purgatives,  as,  for  example, 
a  spoonful  of  castor  oil  in  oUve  oil,  may  be  ad- 
vantageously administered.  Fortunately  the 
action  oi  muscarine,  which  Schmiedeberg  and 
Koppe  have  isolated  as  the  active  alkaloid  of 
Amanita  muscaria,  and  which  is  probably 
identical  with  bulhosine,  stated  by  LeteUier  and 
Speneux  to  be  the  active  principle  oi  Amanita 
phalloides,  is  pretty  well  known.  Amanitim  e, 
an  alkaloid,  is  said  to  be  an  active  principle 
in  certain  fungi,  and  is  perhaps  closely  aUied 
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to  muscarine.  Atropine  appears  to  be  a  di- 
rect antidote  to  muscarine  ;  and  digitalis  ap- 
pears to  be  so  in  a  lesser  degree.  Atroi)ine 
should  therefore  be  given  in  small  doses  in 
cases  of  poisoning  by  Amayiita  muscaria', 
and  failing  this  some  preparation  of  digitalis. 
Should  atropine  be  administered,  it  would  be 
well  to  avoid  the  use  of  opium  ;  but  if  atro- 
pine be  not  administered,  the  exhaustive 
diarrhoea  may  have  to  be  combated  by  the 
use  of  opiates  combined  with  astringents. 

Thomas  Stevenson. 

MUSKATJ,  in  Silesia,  in  Germany. 

Sulphate  of  iron  waters. 

MYALGIA  [ixvs,  a  muscle;  and  aXyoj, 
pain). — A  name  for  pain  in  a  muscle.  See 
Muscles,  Diseases  of;  and  Eheumatism, 
Muscular. 

MYCETOMA  (/xvkjj?,  a  mushroom). -A 
synonym  for  fungus-foot  of  India.  See  Fun- 
gus-disease OF  India;  and  Actinomycosis. 

MYCOSIS  FUNGOIDES  {jiiKrjs,  a 
mushroom  or  fungus). — Synon.  :  Qrcmuloma 
Fungoides  (Auspitz) ;  Fibroma  Fungoides 
(Tilbury  Fox)  ;  Lepre  Indigene  (Guerard) ; 
Lymjphadenie  Cutanee  (Gillot) ;  and  prob- 
ably Eczema  Hypertropliicum  et  Tiibercu- 
latum  (Erasmus  Wilson). 

The  name  here  employed  is  that  ultimately 
used  by  Alibert,  who  first  described  the  disease 
in  1814  under  the  title  of  Pian  fungo'ide ; 
and  is  descriptive  of  the  tumours  which  are 
present  in  its  later  stages,  irrespective  of  aU 
theories  as  to  their  pathology. 

Definition. — A  chronic  disease  of  the  skin, 
characterised  by  a  more  or  less  prolonged 
eczematoid  condition,  followed  by  the  deve- 
lopment of  multiple  fungating  tumours ;  and 
almost  invariably  terminating  fatally. 

The  affection  is  undoubtedly  less  rare  than 
is  usually  supposed ;  at  least  six  cases  have 
been  shown  in  recent  years  at  the  Dermato- 
logical  Society  of  London,  two  of  which  were 
under  the  observation  of  the  writer. 

jEtiology. — Of  the  aetiology  of  mycosis 
fungoides  little  that  is  definite  is  known.  It 
attacks  men  with  much  greater  frequency 
than  women,  and  usually  in  middle  adult 
life—from  forty  to  fifty  years  of  age;  but 
one  case  is  reported  to  have  begun  at  the 
age  of  five  (Port).  It  is  certainly  neither 
hereditary  nor  contagious. 

Symptoms  and  Course. — The  first  mani- 
festations of  mycosis  fungoides  may  re- 
semble an  erythema,  an  urticaria,  or  the 
earlier  stages  of  an  eczema.  They  usually 
consist  of  well-defined  macules,  or  more  ex- 
tensive erythematous  patches,  of  a  pmkish  or 
bright  red  colour  which  does  not  completely 
disappear  on  pressmre.  These  may  remam 
discrete,  or  may  coalesce  so  as  to  cover  large 
areas  of  skin,  and  show  a  marked  predilec- 


tion for  development  upon  the  trunk,  scalp, 
and  face,  while  the  upper  extremities  are 
more  fre(piently  and  more  severely  affected 
than  the  lower.    The  lesions  are  in  the  ma- 
jority of  cases  notably  asymmetrical.  Ery- 
sipelatous outbreaks,  with  some  elevation  of 
temperature,  are  prone  to  occm-  from  time  to 
time,  and  are  usually  followed  by  temporary 
amelioration  of  all  the   symptoms.  The 
patches,  which  are  at  first  on  a  level  with 
the  surrounding  skin,  soon  become  elevated, 
infiltrated,  dense  to  the  touch,  and  covered 
with  some  fine  desquamation.    They  are  ac- 
companied by  a  variable,  but  generally  con- 
siderable, amount  of  burnmg,  tingling,  or 
itching,  the  latter  symptom  being  in  excep- 
tional cases  excruciating ;  papules  and  vesi- 
cles may  form  upon  the  patches  either  spon- 
taneously or  as  the  result  of  scratching  or 
rubbing.    It  is  almost  pathognomonic  of  the 
disease  that  all  these  manifestations  appear 
and  disappear  spontaneously  vdth  remark- 
able rapidity,  leaving  previously  affected  skin 
apparently  healthy,  or  at  most  only  slightly 
atrophic,  scaly,  or  pigmented. 

Although  partial  recovery  may  thus  be 
said  to  occur,  and  complete  recovery  some- 
times seems  imminent,  the  disease  invariably 
progresses  to  its  second  stage,  which  is  cha- 
racterised by  the  deeper  infiltration  of  the 
derma,  and  the  gradually  increasing  promin- 
ence of  the  patches,  to  constitute  the  plaques 
lichenoides  of  Bazin.  They  are  irregular  in 
outlme,  sharply  demarcated,  bossy  on  the 
surface,  of  a  deep  pm-phsh  or  browmsh-red 
colour,  and  may  either  be  covered  with  thick 
scales  hke  a  psoriasis,  or  may  ooze  and  scab 
like  an  eczema.  These  lesions  present  the 
same  peculiarity  as  to  rapid  disappearance 
as  those  of  the  first  stage.  Another  phe- 
nomenon noted  in  a  few  of  the  recorded 
cases— which  constituted  a  marked  feature 
in  the  two  cases  observed  by  the  writer — 
consists  in  the  frequent  appearance  of  deeply 
seated  lumps  indistinguishable  from  boils, 
most  of  which  disappear  without  treatment ; 
some,  however,  rupture  and  discharge  their 
pus,  but  never  a  necrotic  '  core  '  comparable 
to  that  of  a  true  boil.  They  may,  or  may 
not,  leave  disfigurmg  scars.  When  the  scalp 
is  involved  the  hair  usually  falls  rapidly. 
The  nails  often  become  yellow,  brittle,  and 

deformed.  .  ,7  •  j 

After  a  variable  period  of  time  the  tliird 
stage  of  the  disease  is  attamed.  It  is  cha- 
racterised by  the  development  of  peculiar, 
a-enerally  multiple  tumours  upon  skm  which 
IS  either  erythematous  or  infiltrated;  occa- 
sionaUy,  however,  they  spring  up  fi-om  appa- 
rently healthy  skin.  The  tumours  vary 
greatly  in  size,  those  on  the  hands  being 
often  not  bigger  than  a  bean  and  'let  luto 
the  skin,  while  on  the  trunk  they  may  be 
the  size  of  an  orange,  or  even  larger.  \V  Lien 
situated  in  considerable  numbers  upon  the 
face  they  give  a  leonine  expression  very 
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simHar  to  that  seen  iu  leprosy.  The  tumours 
are  sessile,  shai-ply  defined,  firm,  generally  of 
a  peculiar  deep  red  colom-,  but  sometimes 
pale  pink  or  yeUowish;  they  are  usually 
lobulated,  and  have  not  inaptly  been  likened 
to  tomatoes;  the  epidermis  over  them  is 
intact,  but  stretched,  tense,  and  ghstening. 
The  amount  of  pain  attending  them  is  vari- 
able, but  usually  they  are  tender  to  mani- 
pulation. Occasionally  tumours  appear  in 
the  mouth  or  fauces.  In  some  of  the  re- 
ported cases  early  and  conspicuous  involve- 
ment of  lymphatic  glands  has  been  noted,  as 
well  as  leucocytheemia  and  enlargement  of 
the  spleen,  but  these  appear  to  the  v^riter  to 
be  examples  of  a  separate  disorder — a  form 
of  lymphadenoma — which  it  is  of  importance 
to  differentiate  from  mycosis  fungoides.  The 
same  may  be  said  of  the  form  described  by 
Vidal  as  Mycosis  d  tumeurs  d'emhlee,  in 
which  there  is  no  eczematoid,  pre-mycosic 
stage,  but  the  growths,  which  are  usually 
localised,  constitute  the  first  and  only  mani- 
festation of  the  disease.  Such  cases  are 
probably  examples  of  a  form  of  true  sarcoma 
of  the  skin  (Perrin,  HaUopeau). 

"When  once  developed  the  tumours  may 
remain  unaltered  for  an  indefinite  period. 
More  frequently,  however,  a  large  number 
of  them  spontaneously  disappear,  leaving  the 
skin  either  hardened,  shriinken,  pigmented, 
and  desquamating,  or  else  apparently  healthy. 
Fresh  erythematous  and  eczematoid  patches 
nevertheless  make  their  appearance,  and  fresh 
tumours,  either  singly  or  in  crops ;  in  one  case 
(Stelwagon)  as  many  as  six  hundred  were 
finally  present.  Of  these  a  certain  number  ul- 
cerate slowly,  the  epidermis  over  them  being 
destroyed ;  and  hideous  fungating  ulcers  are 
thus  formed,  from  which  a  thin,  ichorous, 
intensely  foetid  fluid  is  discharged.  At  this 
stage  itching  and  smarting  usually  cease,  and 
the  tumours  become  painless.  But  now  for 
the  first  time — and  the  point  is  one  of  the 
most  curious  and  characteristic  features  of 
the  affection — the  general  health  begins  to 
suffer.  Although  many  of  the  deep  ulcera- 
tions may  cicatrise,  a  profound  marasmus  is 
gradually  established,  the  patient  being  usu- 
ally ultimately  carried  off  by  diarrhoea  or 
pulmonary  complications. 

Duration. — The  duration  of  mycosis  fun- 
goides varies  from  a  few  months  to  twenty 
years  or  more  (Besnier) ;  on  the  average  it  is 
from  five  to  six  years.  In  one  of  the  cases 
observed  by  the  writer,  apparent  complete  re- 
covery took  place  under  treatment,  and  per- 
sisted for  more  than  six  months,  when  a 
relapse  occurred,  during  which  the  patient, 
who  was  very  alcohoUc,  contracted  acute 
pneumonia,  of  which  he  died.  It  is  note- 
worthy that  growths  in  internal  organs  have 
only  been  observed  three  times  (Duhring, 
Galliard,  Pye-Smith),  and  in  each  instance 
the  association  appears  to  have  been  a 
comcidence,  as  the  internal  tumours  did 


I  not  present  the  characters  of  the  external 
I  ones. 

Anatomical  Characters.  —  The  morbid 
changes  are  strictly  confined  to  the  skin  and 
subcutaneous  tissue.  In  the  earUer  erythe- 
matous stages,  microscopical  examination  re- 
veals turgescence  of  the  capillaries,  with  dia- 
pedesis  of  red  corpuscles,  and  considerable 
round- cell  infiltration  in  spots  in  the  upper 
layers  of  the  corium.  Mitoses  are  present 
in  great  abundance  (Philippson).  The  rete 
Malpighii  and  epidermis  are  normal.  The 
tumovurs  are  entirely  composed  of  lymphoid 
cells,  closely  resembling  those  of  round-celled 
sarcoma  at  first  sight ;  but  on  closer  inspec- 
tion they  are  found  to  be  in  the  meshes  of 
a  fine  embryonic  connective-tissue  stroma. 
The  cells  are  round  or  oval,  almost  uniform 
in  size  and  shape,  being  about  as  large  as  a 
white  blood-corpuscle ;  their  nuclei  are  large 
and  often  multiple.  In  the  earlier  stages, 
and  at  the  margin  of  the  tumours,  the  granu- 
lation-cells are  most  abundant  round  the 
capillaries,  the  line  of  demarcation  between 
healthy  and  diseased  tissue  being  very  ill- 
defined.  In  the  centre  of  the  tumours  very 
few  capillaries  are  present,  and  areas  of  cheesy 
degeneration  exist  here  and  there. 

Pathology,- — Divergent  views  are  held  as 
to  the  pathological  group  to  which  the  tumours 
in  mycosis  fungoides  belong.  It  will  siifiice 
here  to  state  that  Cornil  and  Ranvier  regard 
them  as  lymphadenomata,  and  are  followed 
by  many  of  the  French  school;  while  Kaposi, 
Funk,  and  many  German  authorities,  main- 
tain that  they  are  nothing  else  than  sarco- 
mata. Most  recent  observers,  however, 
considering  not  only  their  microscopical  cha- 
racters, but  also  their  clinical  peculiarities, 
follow  Auspitz  in  relegating  them  to  the 
group  of  infective  granulomata,  the  other 
members  of  which  are  tuberculosis,  leprosy, 
rhinoscleroma,  actinomycosis,  glanders,  and 
syphilis,  all  of  which,  except  the  last,  would 
appear  to  have  been  shown  to  be  due  to  the 
irritative  presence  of  specific  micro-organ- 
isms. Although  many  researches  have  been 
carried  out  by  different  investigators,  only  the 
most  contradictory  conclusions  have  hitherto 
been  arrived  at.  Quite  recently,  however, 
Stelwagon  and  Hatch  have  demonstrated  the 
existence  in  the  tumours  and  in  the  capilla- 
ries surrounding  them  of  micrococci  aver- 
aging "75  /X  in  diameter,  of  which  pure  cul- 
tures were  obtained  after  repeated  inocula- 
tions on  the  usual  cultivating  media.  These 
micrococci  did  not  liquefy  gelatine,  clearly 
showing  that  they  are  not  pyogenic  staphylo- 
cocci, which  they  resemble  in  their  mor- 
phology; but  all  attempts  to  reproduce  the 
disease  by  inoculation  in  animals  proved 
unsuccessful. 

Diagnosis. — In  the  later  stages  of  mycosis 
fungoides  no  difficulty  presents  itself  "as  re- 
gards diagnosis ;  but  in  the  earliest  stage  it 
may  be  impossible  to  differentiate  the  disease 


182        MYCOSIS  FUNGOIDES 


MYOTATIC 


from  urticaria,  erythema  multiforme,  or 
even  pityriasis  rubra.  Its  persistence  and 
ulterior  developments  soon,  however,  settle 
the  point.  In  the  eczematoid  phase  the 
localisation  of  the  patches,  their  asymmetry, 
the  amount  of  infiltration  and  sharp  delimi- 
tation, the  scantiness  of  discharge,  and  their 
spontaneous  appeax-ance  and  disappearance, 
generally  serve  to  distmguish  the  condition 
from  any  recognised  type  of  eczema.  The 
absence  of  ansesthesia,  of  leucoderma,  of  buUse 
and  atrophic  nerve-changes,  the  characters 
of  the  mycosic  tumours,  and  the  history, 
enable  one  to  distinguish  mycosis  fungoides 
from  tubercular  leprosy. 

Framboesia  may,  apparently,  resemble  it 
closely,  but  is  a  disease  of  tropical  cUmates 
only,  the  tumours  are  always  small,  and 
there  is  no  pre-mycosic  eczematoid  stage. 
The  main  points  of  difference  from  sarcoma 
and  various  forms  of  lymphadenoma  of  the 
skin  have  been  already  briefly  alluded  to. 

Prognosis. — The  prognosis  of  this  disease 
is  necessarily  gloomy,  but  its  rate  of  progress 
varies  widely  in  different  cases.  It  is  only 
when  the  final  ulcerative  and  cachectic  phase 
is  reached  that  the  patient's  condition  be- 
comes a  very  painful  or  utterly  hopeless  one. 

Teeatmbnt. — One  case  of  complete  and 
permanent  recovery  is  reported  (Bazin)  after 
an  accidental  attack  of  erysipelas ;  inocula- 
tion with  the  streptococci  of  that  disease,  in 
a  manner  similar  to  that  successfully  carried 
out  in  the  treatment  of  intractable  cases  of 
lupus,  carcinoma,  and  sarcoma  (Fehleisen), 
appears,  therefore,  to  be  a  rational  and  legi- 
tunate  procedure. 

Arsenic  internally,  in  full  and  steadily  in- 
creased doses,  has  yielded  in  many  cases  de- 
cidedly beneficial  results  in  the  early  stages 
of  mycosis  fungoides — an  observation  which 
the  writer  is  in  a  position  to  confirm  from 
practical  experience.  Its  administration  hypo- 
dermicaUy  is  probably  advantageous,  but  is 
seldom  tolerated.  Mercurials  and  iodides  ap- 
pear to  be  deleterious  rather  than  beneficial. 

Externally,  ointments  containing  pyro- 
gallol  (10  to  15  per  cent.)  seem  particvilarly 
efficacious  in  the  eczematoid  stage.  When 
tumours  are  present,  the  injection  of  strong 
carbohc  acid  into  their  base  has  been  sug- 
gested by  Dr.  Eadcliffe  Crocker.  If  ulcera- 
tion of  the  tumours  has  set  in,  the  most 
scrupulous  cleanliness  and  careful  nursing 
are  required.  The  horrible  foetor  is  best 
controlled  by  dusting  with  salol  (one  part  to 
ten  of  subnitrate  of  bismuth),  and  covering 
with  antiseptic  gauze  and  absorbent  wool. 
Washing  with  camphorated  naphthol  has 
been  recommended  by  Brocq,  and  lotions  of 
creolin  or  any  other  antiseptic  are  probably 
useful.  Surgical  ablation  of  the  tumours  has 
been  carried  out  with  success,  and  without 
local  recurrence,  in  a  few  cases  in  which 
their  number  was  limited. 

J.  J.  Peingle. 


MYDRIASIS  (/xv8pi'ao-if).— This  word 
was  used  by  Galen  and  other  writers  to 
signify  an  undue  enlargement  of  the  pupU ; 
but  by  Aretaeus  {nepi  xP''vi(ov  naOiov,  I.  7)  to 
mean  a  shrinking  or  contraction  of  the  pupiL 
Aretseus  employs  the  word  nXarvKopia  (ibid.) 
to  express  dilatation  of  the  pupil.  The  word 
is  now  invariably  used  to  mean  a  preter- 
natural dilatation,  and  sluggishness  or  im- 
mobility of  the  pupil.  It  is  the  opposite  of 
myosis.    See  Pupil,  Disorders  of. 

MYELITIS  (jivfXos,  the  marrow). — In- 
flammation of  the  spinal  cord.  A  term  that 
has  been  much  abused,  and  which  is  still  often 
wrongly  applied  to  many  mere  degenerative 
softenings  of  this  organ.  See  Spinal  Coed, 
Diseases  of. 

MYELOID    \,  ,  . 

MYELOMA  /  (M^f^of.  tlie  marrow).— A 

form  of  sarcoma,  characterised  by  the  pre- 
sence of  giant  or  myeloid  cells.  See 
Tumours. 

MYOCARDITIS  (/xCr,  a  muscle;  and 
Kapdla,  the  heart). — Inflammation  of  the  walls 
of  the  heart.    See  Heart,  Inflammation  of. 

MYOCLONUS  MULTIPLEX.— See 

Paramyoclonus  Multiplex. 

MYOPIA  {p-vo)^ ;  from  nva,  1  close  or 
blink ;  and  a-^,  the  eye). — That  form  of 
ametropia,  or  error  of  refraction,  in  which, 
owing  to  a  high  refractive  index  of  the  di- 
optric media,  or  excessive  convexity  of  the 
refracting  surfaces,  or  abnormal  elongation 
of  the  antero-posterior  axis  of  the  eyeball, 
parallel  rays  of  hght  converge  to  a  focus  in 
front  of  the  retina,  and  form  therefore 
circles  of  diffusion  upon  the  retina.  It  is 
the  opposite  of  hypermetropia  {see  Hyper- 
metropia),  and  is  sometimes  called  brachy- 
metropia  (fipaxvs,  short ;  pirpov,  a  measure ; 
and  ayj^,  the  eye),  or  hypometropia 
(vTTopfTpos,  below  the  measure).  See  Vision, 
Disorders  of. 

MYOSIS  {pv(o,  1  shut). — A  pretei'natural 
contraction  and  sluggishness  or  immobility 
of  the  pupil.  The  opposite  of  mydriasis. 
See  Pupil,  Disorders  of. 

MYOSITIS  (jj.vs,  a  muscle). — Inflamma- 
tion of  a  muscle.    jSee  Muscles,  Diseases  of. 

MYOTATIC  {nis,  a  muscle ;  and 
rariKos,  extended,  tense). — Tense-muscle  irri- 
tability or  action.  '  Myotatic  irritabUity ' 
and  '  myotatic  action '  are  terms  introduced 
by  Dr.  Gowers,  and  occasionally  employed 
as  designations  for  the  phenomena  termed 
'  tendon-reflex,'  or  the  conditions  under  which 
they  occur.  The  term  '  myotatic  '  was  pro- 
posed as  involving  no  theory  of  the  nature  of 
these  phenomena,  but  merely  the  vmques- 
tionable  fact  that  they  can  only  be  elicited 
when  the  muscles  are  in  a  state  of  modei'at© 
extension,  usually  passive.  See  Spinal  Cord, 
Diseases  of. 
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MYXCE3DEMA  (jMv$a, mucus;  and o'Lbrjfia, 

a  swelling). 

Definition. — Myxoedema  is  a  name  given 
by  the  writer  to  a  progressive  disease,  in 
which  the  tissues  of  the  body  are  invaded  by 
jelly-like  mucus-yielding  dropsy,  unaccom- 
panied by  albuminuria  or  other  signs  of 
primary  affection  of  the  kidneys.  The  con- 
dition gives  rise  to  remarkable  changes  in 
physiognomy,  and  is  associated  with  many 
signs  of  nervous  disorder. 

iSTiOLOGY. — The  original  article  on  myx- 
oedema in  this  Dictionary  was  founded  on 
sixteen  cases.  Since  then  more  than  100 
cases  have  been  recorded,  and  have  been 
analysed  by  a  Committee  of  the  Clinical 
Society  of  London.  From  the  report  of  this 
Committee  it  appears  that  the  direct  cause 
of  myxoedema  is  the  destruction,  or  loss  of 
the  function,  of  the  thyroid  gland.  In  the 
cases  reported  the  disease  affected  men  as 
well  as  women,  in  the  proportion  of  fifteen  to 
ninety-four  (about  one  to  six).  Myxcsdema 
appears  to  be  identical  with  cachexia  strund- 
priva  (Kocher)  and  sporadic  cretinism  (Cur- 
Ung).  The  ultimate  cause  of  the  obsolescence 
of  the  thyroid  gland  does  not  at  present 
appear ;  but  it  is  in  a  certain  proportion  of 
cases  preceded  by  enlargement  of  the  gland. 
The  disease  is,  in  a  small  degree,  hereditary. 

Anatomical  Characters. — The  first,  and, 
as  at  present  believed,  the  most  important,  is 
the  change  in  the  structure  of  the  thyroid 
gland.  This  change  appears  to  be  of  one 
kind  in  the  very  large  majority  of  cases.  An 
early  stage  of  small-celled  infiltration  of  the 
walls  of  the  vesicles  is  followed  by  epitheHal 
proHferation  in  the  vesicles  themselves.  Later 
on,  the  gland  becomes  converted  into  a  delicate 
fibrous  tissue  in  which  clumps  of  small  round 
ceUs,  clearly  the  remains  of  the  vesicles,  are 
scattered.  And,  still  later,  the  gland- structm-e 
is  almost  entirely  replaced  by  fibrous  tissue, 
the  organ  itself  being  greatly  reduced  in  size. 
The  changes  in  the  skin  and  tissues  which 
bring  about  the  striking  physiognomy  of  the 
^sease  are  probably  secondary  to  the  affec- 
tion  of  the  thyroid.  A  remarkable  overgrowth, 
consisting  in  part  of  hyperplasia,  in  part  of 
retrograde  degeneration  of  connective  tissue, 
18  found  in  several  or  all  parts  of  the  body. 
The  fibrillar  constituent  of  ordinary  connec- 
tive tissue  is  everywhere  increased,  and  its 
eements  uimaturally  defined;  the  corpus- 
cles are  enlarged  and  multiplied ;  the  inter- 
stitial cement  enormously  augmented.  In 
normal  tissue  this  latter  element  yields  some 
mucin.  The  skin  in  myxoedema  yields,  in 
some  cases,  many  hundreds  of  tunes  as  much 
mucin  as  ordinary  or  anasarcous  skin. 

To  such  ampUfication  and  mucous  infiltra- 
tion the  skin  owes  its  swelling,  its  translu- 
cency,  and  its  defect  of  secretion.  The  same 
sort  of  interstitial  expansion  is  found  in  the . 
mucous  membranes,  in  glands  of  all  kinds, 
m  muscles,  and  in  the  central  ganglia  of  the 


nervous  system,  subjecting  the  proper  struc- 
tural elements  of  each  tissue  to  destructive 
pressure.  It  is  most  developed  of  all,  per- 
haps, in  the  outer  coat  of  arteries.  The 
diminution  of  the  thyroid  is  associated  with 
an  almost  complete  annihilation  of  the  proper 
gland- structure  by  this  stuff;  and  the  late 
occurrence  of  albuminuria  marks  the  ad- 
vanced progress  of  its  inroads  on  the  Malpig- 
hian  bodies  and  tubules.  Whether  the  mental 
failure  of  the  last  stage  be  due  to  the  opera- 
tion of  similar  changes  in  the  brain,  is  not  a 
matter  upon  which  a  decision  is  at  present 
possible.  In  some  cases  there  appears  to  be 
a  general  increase  of  neuroglia,  and  a  very 
considerable  development  of  the  connective 
tissue  around  all  the  vessels.  It  must  be 
observed  that  the  appearances  and  chemical 
changes  just  described  are,  as  indeed  might 
be  expected,  not  uniform.  They  are  present 
in  the  case  of  persons  dying  in  the  ftill  de- 
velopment of  the  disease ;  but  are  less  marked 
in  a  larger  number  where  the  characters  of 
the  disease  have  been  altered  by  changes 
preceding  death. 

Symptoms.  —  In  myxoedema  the  physio- 
gnomy is  the  first  characteristic.  The  face  is 
swollen  in  every  feature,  so  as  to  suggest  the 
existence  of  renal  disease.  But  while  the 
negative  results  of  a  complete  examination 
dispel  this  idea,  the  distribution  and  quality 
of  the  swelling  are  different  from  what  is 
observed  in  common  dropsy.  The  swollen 
skin  is  singularly  waxy-lookmg  and  anaemic ; 
and  the  swelling  affects  dependent  and  non- 
dependent  features  equally.  Thus  the  upper 
and  lower  eyeUds,  and  the  upper  and  lower 
lips  are  uniformly  enlarged ;  the  alae  nasi  are 
thickened  and  broadened  ;  the  ridges  of  ex- 
pression are  blurred  and  coarsened,  or  the 
lines  obhterated.  The  oedema  is  resilient; 
does  not  pit  on  pressure ;  and  shows,  as  the 
foregoing  statement  indicates,  no  tendency  to 
shift  by  gravitation.  The  cheeks  are  over- 
spread with  a  duU-piok  flush,  abruptly  limited 
towards  the  orbits,  and  standing  in  vivid 
contrast  with  the  anaemic  skin  around. 

The  conditions  observed  in  the  face  prevail 
throughout  the  body.  The  skin  is  everywhere 
thickened,  translucent,  dry,  and  rough  to  the 
touch;  perspiration  being  infrequent  or  ab- 
sent. The  hairs  begin  early  to  fall  out,  and 
are  ragged  and  broken.  Siimlarly  the  teeth 
decay,  or  without  decay  become  loosened  and 
have  to  be  removed,  or  fall  out.  The  hands, 
in  particular,  lose  all  shapeliness  and  expres- 
sion, and  received  from  the  late  Sir  WiUiam 
Gull  the  appropriate  epithet,  '  spade-like.' 
All  visible  and  tangible  mucous  membrane 
is  similarly  amplified.  Late  in  the  disease 
ordinary  anasarca  is  often  added  to  the  mu- 
coid oedema.  A  noteworthy  phenomenon  is 
the  occurrence  of  tumefaction,  with  marked 
resilience  of  the  skin,  in  the  lower  triangle  of 
the  neck,  above  the  clavicle.  A  similar  tume- 
faction is  met  with  also  in  sporadic  cretinism. 
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An  affection  of  the  nervous  system  as  well 
marked  as  that  of  the  skin,  belongs  to  myx- 
cedema.  In  the  earlier  stages  an  ever-increas- 
ing hebetude  involves  sensation,  voluntary 
movement,  and  intellect ;  in  the  later  stages 
aberration  of  mind  often  supervenes.  The 
face  wears  a  fixed,  heavy,  and  withal  most 
sad  expression;  the  speech  is  slow  and 
laboured,  though  not  slurred  or  slovenly; 
the  voice  monotonous,  like  that  of  an  auto- 
maton, and  leathery  in  tone.  Sensation  is 
slow,  yet  finally  sure.  The  movements  of 
the  limbs  are  slow  and  languid ;  the  mainte- 
nance of  fixed  attitudes  requires  much  effort ; 
and  sudden  falls  are  not  infrequent.  It  ap- 
pears as  if  the  muscles  were  toneless  and  ex- 
cessively relaxed  dmring  rest,  so  that  a  con- 
siderable initial  contraction  is  necessary  before 
they  bear  on  their  attachments  ;  and  as  if  the 
muscular  sense  were  also  torpid.  The  result 
is  that  while  there  is  neither  jerking  nor 
tremor  of  the  legs  in  walking,  the  balance 
of  the  body  is  painfully  maintained,  as  the 
weight  is  thrown  on  each  leg  in  succession ; 
and  a  quiver  often  runs  through  the  body  at 
the  moment  of  raising  one  foot  from  the 
ground  and  balancing  the  body  on  the  other. 
This  tardiness  of  coordination  is  altogether 
difl'erent  from  the  vague  staggerings  and 
jerks  of  locomotor  ataxy,  and  from  the 
rhythmical  tremors  of  disseminated  sclerosis. 
It  must  be  remembered  that  there  is  no 
real  loss  of  muscular  power,  no  wasting  of 
muscles,  and  no  loss  of  sensation.  Laxity  of 
muscles  at  rest  gives  rise  to  drooping  of  the 
head  on  the  chest  in  some  cases ;  in  others 
it  has  led  to  fracture  of  the  patella,  by 
allowing,  first,  a  yielding  of  the  extensors 
of  the  leg,  followed  by  a  delayed  and  vigor- 
ous contraction  to  avert  the  impending 
fall. 

In  the  operations  of  the  intellect,  thought 
and  volition  are  again  slow.  All  the  patients 
observed  have  complained  of  being  unable 
to  perform  any  of  the  daily  actions  of  life 
with  their  natural  expedition.  Yet  whatever 
they  actually  do  is  well  done,  and  they  are 
acutely  conscious  of  their  shortcoming  in 
activity.  In  conversation  ideas  come  dehbe- 
rately,  and  are  tardily  expressed.  To  write 
a  letter  occupies  an  hour  where  it  would 
before  have  taken  ten  minutes.  Yet  the 
language  is  correct,  and  the  caligraphy  un- 
changed. There  is,  in  fact,  an  unwieldy 
state  of  mind  as  of  body.  The  difficulty  of 
collecting  thoughts  gives  an  early  impression 
of  loss  of  memory.  This,  in  fact,  occurs  late 
in  the  disease,  when  other  aberrations  are 
developed.  In  a  few  cases  paroxysms  pf 
maniacal  delirium  have  occurred,  mostly  in 
the  advanced  stage  of  the  disease.  But 
in  one  case  such  an  attack  came  on  as  early 
as  fourteen  months  after  the  first  appearance 
of  the  general  symptoms.  This  patient 
afterwards  completely  regained  a  sane  state 
of  mind.    Signs  of  bulbar  disease  have  been 


recorded  in  a  small  number  of  cases,  ending 
in  fatal  result. 

Two  affections  of  the  special  senses 
apparently  related  with  changes  of  the 
periphery  are  often  noticed — one  a  persistent 
unpleasant  taste,  sometimes  of  bitterness, 
sometimes  of  sweetness,  &c.  ;  the  other  a 
persistent  unpleasant  smeU.  Otherwise  the 
special  senses  show  no  defect  save  tardiness. 

The  heat  of  the  body  is  almost  always 
lower  than  normal,  ranging  between  98°  and 
94°  F.,  or  even  less.  Most  patients  com- 
plain of  constant  chilliness,  without  appear- 
ing to  estimate  at  all  readily  changes  of 
external  temperature.  The  viscera  give  no 
signs  of  organic  affection  in  the  beginning  of 
the  disease.  The  urine  is  usually  increased 
in  quantity  ;  lowered  in  specific  gravity  ; 
and  contains  no  albumen,  sugar,  or  casts. 
The  uterine  functions  go  on  as  in  health.  As 
the  affection  advances  various  indications  of 
damage  to  viscera  are  declared,  and  the  urine 
is  generally  albuminous  in  the  last  stage. 
We  may  note  here  that  a  decided  tendency 
to  haemorrhages  has  been  found  to  prevail, 
and  is  not  an  unimportant  character  of  the 
disease.  The  extraction  of  a  tooth  is  often 
followed  by  prolonged  irrepressible  bleeding 
from  the  socket  and  gums.  In  further  ad- 
vance, together  with  all  the  indications  of 
great  general  debility,  the  mind  often  becomes 
■unhinged.  Lethargic  good  temper  is  ex- 
changed for  moroseness,  fi-etfulness,  suspicion, 
irritability  ;  delusions  or  hallucinations  often 
follow ;  and  there  is  a  speedy  lapse  into  coma. 
Death  comes  either  by  coma,"  or  asphyxia,  or 
with  the  signs  of  ursemic  poisoning,  or  by 
inanition,  unless  by  intercurrent  disease. 

Prognosis. — The  progress  of  the  disease 
appears  to  be  far  from  uniform.  The  first 
cases  observed,  naturally  very  marked  cases, 
went  on  steadily  from  bad  to  worse  without 
fluctuations.  But  a  wider  observation  shows 
that  there  may  be  many  alterations  in  the 
symptoms,  that  the  sweUing  of  the  skin  and 
the  nervous  disorder  may  vary  considerably 
fi-om  time  to  time,  so  that  occasionally  the 
disease  may  seem  to  disappear.  But  in  the 
main  the  ultimate  prognosis  is  not  favourable. 
The  disease  has  now  been  known  to  last  in 
some  cases  as  long  as  fifteen  years,  but  even 
then  Hfe  has  been  far  shorter  than  the 
average. 

Treatment. — In  Mr.  Horsley's  valuable  ex- 
perimental investigations  on  the  lower  animals 
it  was  found  that  the  appearance  of  the  symp- 
toms of  myxoedema  after  the  removal  of  the 
thyroid  body  was  greatly  delayed  when  the 
subjects  were  kept  in  a  well-maintained  warm 
temperature.  Experiment  with  myxoede- 
matous  patients  accords  with  this  observa- 
tion, and  probably  the  most  important  part 
of  treatment  is  to  keep  the  patient  carefully 
.  sheltered  from  the  cold.  In  fact  the  m-iter's 
personal  observations  show  that  prolonged 
residence  in  warm   climates  will  nearly 
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always  remove  much  discomfort,  syid  delay 
the  progress  of  the  disease.  In  some  cases 
the  effect  has  appeared  to  be  actuaUy  cura- 
tive. A  second  point  in  treatment  consists 
in  the  endeavour  to  restore  healthy  action 
of  the  skin.  "Vapour  baths  and  hot-air  baths 
have  sometimes  been  found  very  useful.  The 
baths  of  Aix-les-Bains  and  Eoyat  have  also 
been  of  gi-eat  help  in  early  cases.  In  addi- 
tion to  the  use  of  baths,  jaborandi  may  with 
advantage  be  given  regularly.  The  writer 
has  records  of  more  than  a  dozen  cases  in 
which  the  steady  administration  of  jaborandi 
during  several  months  has  been  followed  by 
oreat  benefit,  sometimes  even  by  the  com- 
plete disappearance  of  the  symptoms.  The 
practice  has  been  to  give  doses  of  from  ten 
to  sixty  drops  of  the  tincture  of  jaborandi  in 
warm  water  three  times  a  day.  Frictions  of 
the  skin  and  massage  are  reported  to  have 
done  great  good  in  some  cases.  Quite  recently 
a  weU-marked  case  has  been  reported  to  be 
completely  cured  by  vigorous  friction  of  the 
whole  of  the  body  with  olive  oil,  frequently 
repeated  over  a  period  of  more  than  a  year. 
As  regards  drugs,  iron  and  arsenic  have  their 
place  in  the  treatment  of  the  anaemia ;  iodide 
of  potassiimi  has  been  reported  as  very  use- 
ful in  some  early  cases. 

Lastly,  the  possibility  of  effecting  some- 
thing hke  a  radical  cure  of  myxoedema  has 
to  be  entertained.  This,  as  performed  by 
Boccher,  consists  in  implanting  in  the  tissues 
of  the  patient  either  a  thyroid  gland  taken 
from  one  of  the  lower  animals  or  a  portion 
of  a  goitre.  Improvement  appears  to  have 
followed  the  operation,  but  not  to  have  been 
permanent.  Enough  has  been  done  to  jus- 
tify the  hope  that  with  improved  methods  of 
operation  enduring  benefit  may  be  attained. 


The  preceding  paragraph  has  since  Deen 
abundantly  justified.  Dr.  G.  B.  Murray  of 
Newcastle-on-Tyne  has  conceived  the  idea 
of  injecting  hypodermically  the  jmce  of  the 
fi-esh  thyroid  gland  of  the  sheep  in  the  form 
of  a  glycerin  extract.  It  is  obvious  that 
such  a  method,  wherein  repetition  of  doses 
is  practicable,  offers  a  great  improvement 
upon  implantation.  Dr.  Miurray's  brilliant 
suggestion  has  been  followed  by  remarkable 
results.  In  many  cases  the  symptoms  of 
myxoedema  have  entirely  disappeared  under 
the  use  of  injections  corresponding  to  one- 
half  or  one-third  of  the  gland  of  a  sheep 
administered  twice  or  thrice  a  week.  Later, 
Dr.  Hector  Mackenzie  has  used  the  raw  thy- 
roid gland  of  the  sheep  as  a  food  in  myx- 
oedema. The  results  here  are  even  more 
remarkable.  It  is  probable  that  the  symp- 
toms of  myxoedema  will  yield  readily  to 
the  administration  by  the  mouth  of  the  fresh 
thyroid  gland  of  the  sheep,  of  the  glycerin 
extract,  of  the  ferment  precipitated  by  a 
process  devised  by  Mr.  "White  of  St.  Thomas's 
Hospital,  or  of  other  active  preparations  of 
the  gland.  But  it  is  important  to  note  that 
the  gland  administered  in  these  several  ways 
is  a  drug  of  great  power,  and  must  be  used 
with  caution,  in  moderate  doses  and  over  long 
periods.  It  is  evident  that  in  respect  of 
myxoedema  we  have  an  effective  cure  in  our 
hands,  not  as  yet  fully  worked  out,  but  even 
now  constituting  a  very  remarkable  instance 
of  the  advancement  of  medical  science.  It 
is  evident  also  that  a  new  method  of  thera- 
peutics, the  extension  of  which  to  other 
organs  than  the  thyroid  body  offers  great 
possibilities,  is  hereby  added  to  the  science 
and  art  of  medicine. 

"William  M.  Ord. 


mmVUS—See  Tumours. 

NAILS,  Diseases   of. — Synon.  :  Fr. 

Maladies  des  Ongles  ;  Ger.  Krankheiten  der 
Ndgel. 

It  has  been  usual  to  divide  the  morbid 
affections  of  the  nails  into  two  groups  : 
A.  Diseases  of  the  Nails  proper  ;  B.  Diseases 
of  the  Soft  Parts  in  immediate  relation  with 
the  Nail.  This  division,  although  it  may  be 
retained,  is  of  no  great  practical  value,  be- 
cause diseases  of  the  nails  mainly  result 
from  those  of  the  soft  tissues  immediately 
connected  with  them. 

Description. — Affections  of  the  nail  proper 
belong,  for  the  most  part,  to  those  of  defective 
nutrition,  and  resolve  themselves  into  the 
various  forms  of  hypertrophy,  atrophy,  and 
malformation.    For  example,  we  meet  with 


the  well-known  lateral  hypertrophy,  where 
the  borders  curve  inwards  and  press  into  the 
cutis,  thus  forming  the  painful  'ingrowing 
nail.'  Again,  we  have  a  different  form  of 
hypertrophy,  where  the  central  part  of  the 
nail  becomes  thickened  into  an  irregular 
shapeless  mass,  more  or  less  covered  with 
ridges  or  furrows,  and  altered  in  texture,  so 
that  it  becomes  opaque,  brittle,  and  dis- 
coloured. Atrophy  of  the  nail  is  less  common 
than  hypertrophy  ;  it  occurs,  however,  occa- 
sionally from  injury,  and  also  in  comiexion 
with  certain  diseases.  Malformation  of  the 
nail  is  occasionally  met  with  in  ichthyosis. 
A  congenital  aprest  of  development  of  the 
nails  is  sometimes  associated  with  a  similar 
condition  of  the  hair. 

We  may  expect  to  meet  with  alterations 
in  the  growth  of  the  nails  from  blows  and 
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injuries,  or  from  undue  pressure;  and  also 
from  various  diseases  which  interfere  with 
the  nutrition  of  the  nail,  such  as  eczema  and 
psoriasis,  but  especially  in  pityriasis  rubra, 
leprosy,  and  syphilis.  \Vhenever  any  of  these 
chronic  diseases  attacks  the  nail-matrix  an 
alteration  in  the  growth  of  the  nail  occurs, 
and  an  irregular  hypertrophy  or  atrophy  of 
the  nail  is  the  result.  In  very  acute  inflam- 
matory affections,  such  as  erysipelas  and 
acute  onychia,  a  complete  shedding  of  the 
nail  may  take  place.  In  all  those  chronic 
diseases  in  which  the  nails  are  apt  to  be 
affected,  the  matrix  and  bed  of  the  nail  are 
usually  the  first  to  suffer,  and  hence  we 
generally  see  the  changes  apparently  origina- 
ting in  the  lunula.  Sometimes,  however,  the 
altered  condition  of  the  nail  is  first  noticed  at 
the  margin  or  anterior  border.  In  these 
cases  it  is  probable  that  changes  have  been 
going  on  gradually,  though  unperceived,  for 
a  considerable  time,  and  that  they  are  not 
reaUy  confined  to  the  edges,  the  whole  nail 
being  more  or  less  altered  in  texture. 

A.  Diseases  of  the  Wail  proper. — 
1.  Colour. — The  nails,  which  are  naturally 
translucent,  may  become  brown  or  grey, 
of  a  dirty  appearance,  or  opaque  with  small 
roundish  white  spots,  which  are  due  to  the 
presence  of  air,  as  in  the  white  scales  of 
psoriasis ;  in  rare  instances  the  nail  assumes 
a  general  opaque  whiteness.  These  changes 
may  occur  without  any  apparent  disease  in 
the  surrounding  tissues,  and  are  of  them- 
selves of  no  great  importance. 

2.  Texture. — Alterations  in  the  texture  of 
the  nail-substance  are  not  very  uncommon. 
Nails  are  sometimes  too  soft,  and  bend  too 
easily  under  pressure  ;  much  more  frequently 
they  are  too  brittle,  and  crack  and  break 
from  the  slightest  cause.  Associated  with 
this  latter  condition,  the  surface  of  the  nail 
usually  loses  its  smooth  and  polished  appear- 
ance, and  becomes  rough  and  eroded  as  if 
superficially  worm-eaten. 

3.  Form  and  growth  of  the  nail. — Any 
considerable  alteration  in  the  form  of  the 
nail  is  generally  associated  either  with  injury, 
or  with  some  severe  disease  of  the  skin.  In 
some  instances  the  alteration  is  so  great  that 
the  nails  become  twisted  into  thick  curved 
cylinders,  and  resemble  horns  rather  than 
naUs,  presenting  a  claw-Uke  appearance.  A 
very  different  alteration  in  the  form  of  the 
naU  is  sometimes  met  with  in  cyanosis  and 
some  other  diseases,  in  which  the  top  of  the 
finger  becomes  enlarged,  and  the  nail  club- 
shaped.  The  growth  of  the  nail  is  much  in- 
fluenced by  the  general  state  of  health,  and 
during  a  period  of  illness  there  may  be  a 
deficient  formation  of  horny  matter,  which 
results  in  the  production  of  a  groove  across 
the  nail ;  the  breadth  of  the  groove  will 
roughly  indicate  the  period  and  duration  of 
the  illness. 

4.  Development. — Congenital  malformation 


of  the  nails  is  rare.  As  already  stated,  there 
may  be  congenital  absence  of  nails.  There 
is  also  occasionally  met  with  the  bifid  or 
double  naU,  which  is  associated  with  a  broad- 
ening and  a  tendency  to  bifiircation  of  the 
distal  phalanx. 

5.  Pa/rasitic  affections  of  the  rvaAla. — See 
Tinea. 

B.  Diseases  of  the  Soft  Parts  in 
immediate  relation  with  the  Nail. — 

These  may  be  divided  into  three  principal 
groups  :  (1)  Those  forms  of  simple  skin- 
diseases  which  are  especially  liable  to  attack 
the  fingers,  such  as  eczema,  psoriasis,  and 
pityriasis  rubra ;  (2)  the  various  forms  of 
onychia,  including  those  which  result  from 
particular  occupations  or  from  syphilis ;  and 
(3)  paronycliia. 

1.  All  diseases  of  the  skin  which  affect 
the  tissues  in  immediate  relationship  to  the 
nails  are  apt  to  alter  the  growth  of  the  nail 
itself,  and  lead  to  those  changes  which  have 
ah'eady  been  referred  to ;  moreover,  as  these 
maladies  are  fully  described  elsewhere,  it  is 
scarcely  necessary  to  do  more  than  merely 
refer  to  them  here. 

2.  Onychia. — Onychia  is  an  inflammation 
of  the  matrix.  It  is  met  with  of  a  somewhat 
severe  but  non-syphOitic  type  in  manufac- 
turing towns,  and  is  said  to  be  especially 
prevalent  in  the  flax-spinning  mUls  of  Bel- 
fast. The  best  known  form  of  the  disease, 
however,  is  of  syphilitic  origin.  It  is  met 
with  in  two  common  varieties.  The  first  or 
subacute  form  is  often  seen  in  congenital 
syphHis,  and  is  attended  with  pain,  redness, 
and  discharge  of  pus  around  the  naU,  and 
more  or  less  ulceration  of  the  matrix.  (2)  The 
second  variety  is  met  with  in  adults.  The 
nail  first  becomes  spotted  and  furrowed,  then 
gets  rotten  and  brittle  and  crumbles  away 
at  the  root,  so  as  to  leave  a  ragged  border 
attached  to  the  distal  portion  ;  the  free  edge 
and  margins  of  the  nail  also  suffer,  and 
become  broken  and  fissured. 

3.  Paronychia. — Paronychia  or  whitlow  is 
an  acute  inflammation  of  the  tissues  around 
the  naU.  It  is  attended  with  considerable 
pain. 

Two  forms  are  usually  described,  but  they 
do  not  differ  essentially  the  one  from  the 
other.  Both  are  really  traumatic,  and  depend 
on  the  inoculation  of  pus  or  some  septic 
matter  through  a  scratch  or  slight  injury  to 
the  skin.  As  a  consequence  of  this  inocula- 
tion the  distal  phalanx  becomes  swollen  and 
painful,  and  a  bulla  or  pustule  may  form. 
Very  frequently  the  inflammation  of  one 
finger  is  followed  by  that  of  others,  probably 
also  from  inoculation. 

In  the  more  severe  form  of  the  disease, 
when  septic  matter  has  been  introduced,  the 
inflammation  may  spread  up  the  finger,  and 
affect  the  lymphatics  and  the  lymphatic 
glands.  In  another  form  of  whitlow  the  in- 
flammation begins  in  the  sheath  of  the  flexor 
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tendon,  but  this  vaxiety  belongs  to  the  depart- 
ment of  surgery. 

Treatment. — As  diseases  of  the  nails  are 
for  the  most  part  produced  by  various  affec- 
tions of  the  skin  attacking  the  soft  tissues  in 
their  immediate  neighbom-hood,  the  indication 
for  treatment  will,  of  course,  be  the  cure  of 
the  primary  disease.    Although,  the  changes 
of  the  nail  being  slow,  the  defects  wiU  not 
pass  away  directly  the  disease  giving  rise  to 
them  has  been  cured,  yet  in  course  of  time 
the  nail  will  assume  its  normal  appearance. 
In  almost  all  acute  inflammations  water- 
dressings  or  poultices  are  suitable  at  an 
early  stage;  this  may  be  followed  up  by 
soothing  antiseptic  lotions  and  ointments.  In 
chronic  inflammation  round  the  edge  of  the 
nan,  daily  painting  with  a  solution  of  nitrate 
of  silver  (gr.  10  ad  fl.       will  be  found  one 
of  the  most  useful  kinds  of  treatment. 

Where  an  ingrowing  naU  keeps  up  a 
paronychial  iaflammation,  the  body  of  the 
nail  should  be  thinned  by  scraping,  so  as  to 
diminish  the  pressure,  and  then  a  minute 
compress  of  cotton  wool  should  be  so  passed 
beneath  the  adjoining  part  of  the  nail  as 
to  direct  the  ingrowing  part  upwards  and 
outwards.  The  plan  of  scraping  the  naU 
thin  is  also  useful  when  a  splinter  or  some 
similar  foreign  body  has  run  immediately 
behind  the  nail  and  broken  ofl",  and  thus 
become  embedded  under  it ;  in  this  case  the 
nail  should  be  scraped  very  thin  immediately 
over  the  spUnter,  and  then  cut  through.  If 
this  is  done  carefully,  the  foreign  body  may 
be  removed  almost  without  giving  pain. 
_  In  subacute  onychia,  attended  with  ulcera- 
tion, a  dressing  of  powdered  nitrate  of  lead  has 
been  strongly  recommended.  The  treatment 
of  syphilitic  onychia  is  similar  to  that  adopted 
for  syphnitic  inflammations  in  other  parts  of 
the  body.    See  Syphilis. 

In  all  the  milder  forms  of  whitlow  the  arm 
should  be  placed  in  a  sling,  and  the  finger 
constantly  dressed  with  lint  kept  moist  with 
some  weak  antiseptic  lotion — a  boric-acid 
lotion  answers  the  purpose  very  well.  When 
the  inflanamation  has  a  httle  subsided,  the 
finger  may  be  dressed  with  boric-acid  oint- 
ment. Tonics,  especially  cinchona  bark  or 
quinine,  should  be  given  internally.  All  the 
more  severe  forms  of  whitlow  require  surgical 
treatment.  Eobeet  Liveing. 

NAPLES,  in  South  Italy.— Change- 
able chmate.  Mean  temperature,  winter, 
40  F.  Cold  winds  in  spring.  See  Cli- 
mate, Treatment  of  Disease  by. 

NARCOSIS     \  ,      ,  ^. 
narcotism;  ("apKo^.I benumb) — A 

condition  of  profound  insensibility,  due  to 
tne  introduction  of  certain  poisons,  or  exces- 
sive doses  of  certain  drugs,  into  the  system 
such  as  opium,  chloroform,  ether,  or  alcohol  • 
or  to  the  retention  in  the  blood  of  certakl 
euete  alkaloidal   and  extractive  elements 
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which  should  have  been  excreted  by  the 
liver  or  kidneys,  e.g.  in  uraemia,  or  of  other 
morbid  poisons.  See  Consciousness,  Dis- 
orders of;  Nabcotics;  and  TjR^MLi. 

NARCOTICS  {vapK6a>,  I  benumb).— 
Synon.  :  Fr.  Na/rcoUquea ;  Ger.  Nm-Jcotische 
Mittel. — Definition. — Eemedies  which  pro- 
mote or  artificially  imitate  the  natural  physio- 
logical processes  of  sleep  ;  but  which  in  large 
quantity  produce  complete  insensibility. 

Enumeeation. — A  convenient  division  of 
narcotics,  in  the  limited  sense  of  hypnotics, 
may  be  made  into  (1)  indirect  narcotics, 
which  include  many  soothing  and  hygienic 
conditions,  anodynes,  Conium,  &c.;  and  (2) 
diyrect  narcotics,  of  which  Opium,  Chloral 
Hydrate,  Butyl  Chloral  Hydrate,  the  Bro- 
mides of  Potassium,  Ammonium  and  Sodium, 
Hyoscyamus,  Stramonium,  Belladonna,  Hop, 
Indian  Hemp,  Alcohol,  Digitalis,  Sulphonal, 
Paraldehyde,  Amylene  Hydrate,  Methylal, 
and  the  anaesthetic  vapours  are  in  most 
general  use. 

Action.— The  incUrect  class  of  narcotics 
have  no  primary  influence  over  the  cerebral 
circulation,  but  act  either  by  supplying 
warmth,  quiet,  and  other  tranquillising  ele- 
ments, or  by  removing  some  disturbing  cause 
which  renders  sleep  impossible.  We  know 
how  powerfully  sleep  is  under  the  influence 
of  habit  and  regularity ;  how  an  excess  of  heat 
or  cold,  an  inconveniently  placed  pillow,  or  a 
penetratiug  beam  of  morning  light  may  often 
produce  more  or  less  restlessness;  and  the 
insomnia  of  feebleness  or  exhaustion  may 
readily  yield  to  a  little  nourishment,  or  to  a 
weU-timed  dose  of  alcohol. 

Pain  is  probably  the  most  fi'equent  cause 
of  want  of  sleep ;  and  if  we  can  remove  this, 
sleep  usually  follows.    This  we  can  do  by 
rernoving  the  direct  cause — extracting  an 
aching  tooth,  opening  an  abscess,  giving  a 
dose  of  quinine,  or  checking  the  conductivity 
of  sensory  nerves  by  local  anaesthetics  or 
opium,  by  heat  or  cold,  by  electricity,  or  by 
forcible  stretching  of  the  nerve  itself.    Or  we 
may  interfere  with  the  reception  and  regis- 
tration of  the  painful  impression  at  head- 
quarters, by  the  use  of  some  of  the  direct 
narcotics,  which  either  produce  some  specific 
effect  upon  the  cerebral  grey  matter,  or  have 
a  decided  action  on  the  blood-supply  of  the 
brain,  by  constricting  its  vessels,  and  produc- 
mg  that  degree  of  anaemia  which  more  or  less 
suspends  its  functions,  and  causes  sleep.  In 
larger   doses,  however,  an  opposite  effect 
results,  and  we  then  see  the  cerebral  conges- 
tion, the  livid  face,  and  the  gradually  deepen- 
ing coma,  which  too  surely  indicate  the  fatal 
termination  of  opium-poisoning. 

Uses. — Enough,  has  been  already  said  re- 
garding the  general  principles  on  which  we 
employ  indirect  narcotics ;  but  the  tact  and 
ingenuity  of  the  physician  will  often  be 
severely  taxed  to  discover  the  precise  cause 
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on  which  the  want  of  sleep  depends.  When 
remedies,  however,  of  the  more  domestic 
class  have  been  exhausted,  we  must  have 
recourse  to  drugs,  and  a  brief  resume  may 
now  be  given  of  the  advantages  and  disad- 
vantages of  those  remedial  agents  the  soporific 
qualities  of  which  have  been  established  by 
experiment  and  experience. 

Opium  and  morphine  naturally  stand  first, 
and  still  hold  their  place  as  our  most  potent 
and  reliable  narcotics,  all  the  more  valuable 
because,  almost  alone  in  their  class,  they  are 
also  endowed  with  powerful  anodyne  action, 
in  virtue  of  which  they  may  relieve  pain 
without  causing  sleep.  Valuable  as  it  is  in 
all  forms  of  insomnia,  opium  is  especially 
indicated  in  typhus  fever  and  other  acute 
disorders,  when  delirium  and  prolonged  wake- 
fulness seem  to  endanger  life.  The  principal 
drawback  to  opium  are  the  disturbances  of 
digestion  and  of  the  secretions  and  excretions 
attending  its  use,  and  the  fact  that  as  tolera- 
tion is  rapidly  established,  increasing  doses 
are  needed  to  check  the  counteracting  in- 
fluence of  habit. 

Chloral  hydrate  is  less  to  be  recommended 
in  acute  diseases,  on  accoimt  of  its  tendency 
to  cause  cardiac  failure,  but  it  is  of  essential 
service  in  simple  insomnia,  in  chronic  affec- 
tions where  the  prolonged  use  of  narcotics  is 
required,  and  in  delirium  tremens.  In  pre- 
scribing it  we  must  not  forget  its  weakening 
action  on  the  heart,  and  on  the  respiratory 
centre,  nor  the  petechial  and  other  skin- 
eruptions  which  have  been  described  as  fol- 
lowing its  use. 

Bromide  of  potassium  is  peculiarly  well 
fitted  to  soothe  the  brain  when  rendered 
irritable  by  over -work,  but  we  must  remem- 
ber that  it  is  very  micertain  as  a  narcotic, 
and  is  apt  to  produce  eruptions  and  mus- 
cular weakness.    See  Bromism. 

Digitahs  is  of  use  when  flaccid  vessels 
permit  a  free  flow  of  blood  to  the  brain,  thus 
effectually  preventing  sleep  when  the  patient 
occupies  the  recumbent  posture,  the  tonic 
influence  of  the  drug  enabling  a  due  amount 
of  cerebral  anaemia  to  be  obtained. 

Conium  may  prove  narcotic,  by  stilling 
the  disorderly  movements  of  chorea  or  of 
acute  mania. 

The  other  narcotics  may  be  tried  when  the 
more  potent  remedies  of  the  class  fail  or  lose 
their  power.  Of  those  which  have  been  more 
recently  introduced,  sulphonal  seems  the 
most  worthy  of  confidence.  Under  certain 
circumstances  a  combination  may  succeed 
better  than  simplicity.  Thus  chloral  hydrate 
and  bromide  of  potassiiun  are  more  valuable 
in  acute  mania  when  given  together  than 
alone ;  and  opium  and  tartar-emetic  are  well 
known  to  form  one  of  our  most  effectual 
means  of  dealing  with  some  of  those  very 
intractable  forms  of  sleeplessness  which  occur 
in  the  course  of  typhus. 

EOBERT  FaRQUHARSON. 


NATAL,  in  South  Africa.— Wann, 
but  healthy  climate,  with  hot,  wet  summers, 
and  dry,  clear  winters.  High  winds  from 
S.E.  and  N.W.  Soil,  sandstone  and  granite. 
See  Climate,  Treatment  of  Disease  by. 

WATJHEIM,  in  Germany.— Gaseous 
thermal  salt  waters.    See  Mineral  Waters. 

NAUSEA  (vavs,  a  ship,  in  relation  to 
sea- sickness). — A  feeling  of  sickness  or  inch- 
nation  to  vomit,  generally  accompanied  by 
a  sense  of  disgust  or  loathing,  and  sometimes 
by  a  feehng  of  great  depression.  See  Sea- 
sickness ;  and  Vomiting. 

NAUSEANTS  (mCs,  a  ship).— Defini- 
tion.— Agents  which  produce  the  feeling  of 
nausea. 

Enumeration. — The  principal  nauseants 
are  Warm  Water,  Tartar  Emetic,  Ipecacu- 
anha, Tobacco,  SquiU,  and  Apomorphine. 

Action. — These  substances  produce  irrita- 
tion of  the  stomach,  loss  of  appetite,  general 
malaise,  enfeebled  circulation,  muscular 
weakness,  and  frequently  also  salivation  and 
sweating. 

Uses. — Nauseants  have  been  employed  to 
diminish  appetite,  in  the  hope  of  causing  ab- 
sorption of  fatty  accumulations,  or  of  patho- 
logical deposits.  They  are  also  used  in  pro- 
ducing relaxation  of  involuntary  muscular 
fibre,  and  thus  accelerating  the  passage  of 
calculi  through  the  bile-duct  or  the  ureters  ; 
and  occasionally  they  have  been  employed 
to  relax  rigidity  of  the  os  uteri  in  labour. 
They  were  formerly  used  to  produce  relaxa- 
tion of  voluntary  muscles,  in  order  to  facih- 
tate  the  reduction  of  dislocations,  or  to  sub- 
due the  paroxysms  of  delirium  or  mania. 
For  such  pm-i)oses,  however,  they  are  now 
replaced  by  anaesthetics  or  other  sedative 
measures.  They  are  stiU  used  to  excite 
sweating.  See  Diaphoretics  ;  and  Emetics. 

T.  Lauder  Brunton. 

WEAR  -  SIGHTEDNESS.  —  See  My- 
opia; and  Vision,  Disorders  of. 

NECROBIOSIS  {vfKpos,  a  dead  body; 
and  /Si'oy,  life). — Molecular  death  of  a  tissue 
without  loss  of  continuity,  especially  seen  in 
the  various  forms  of  atrophy  and  degenera- 
tion.   See  Atrophy  ;  and  Degeneration. 

NECROPSY  {veKpos,  a  dead  body ;  and 
oylfis,  a  view). — Synon.  :  Fr.  Nccropsie ;  Ger. 
Leichenschau. 

Definition. — The  inspection  and  exami- 
nation of  the  body  after  death. 

Method. — After  making  a  complete  in- 
spection of  the  body  externally,  and  noticing 
the  general  appearance,  rigor  mortis,  change 
of  colom- — whether  partial  or  general,  oedema, 
marks  of  injury,  and  other  points,  a  pos/- 
mortem  examination  should  begin  with  the 
head,  or,  if  the  spinal  cord  is  to  be  examined, 
with  the  spine. 
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Head.— To  open  the  head,  make  an  inci- 
sion down  to  the  bone,  across  the  vertex  from 
the  base  of  one  mastoid  process  to  the  other, 
and  reflect  the  scalp  backwards  and  forwards  ; 
then  divide  the  bone  all  round  with  the  saw, 
beginning  in  front  a  little  above  the  level  of 
the  super°cihary  ridge.  The  posterior  half  of 
this  section  should  make  an  angle  with  the 
anterior  half  by  being  brought  over  the  oc- 
cipital bone,  a  little  behind  the  apex  of  the 
lambdoidal  suture.  By  this  means  the  skull- 
cap will,  when  replaced,  rest  firmly  in  its 
position  without  shpping  back,  and  so  causing 
disfigiu-ement  of  the  forehead.  In  cases  of 
fracture  of  the  skull  the  section  shotild  be 
completed  with  the  saw,  care  being  taken 
not  to  wound  the  dura  mater.  Under  other 
cfrcmnstances  the  inner  table  may  be  con- 
veniently divided  with  a  chisel  and  mallet. 
The  skull-cap  must  now  be  forcibly  dragged 
off;  if  very  adherent  to  the  dm-a  mater,  a 
long  flexible  spatula  may  be  introduced  be- 
tween them,  and  separation  thus  effected. 

In  young  subjects  before  the  sutures  and 
fontanelles  are  united,  it  is  better  to  remove 
the  dura  mater  and  skull-cap  together,  by 
dividing  the  former  with  blunt  -  pointed 
scissors  in  a  line  with  the  section  through 
the  bone,  and  then  cutting  through  the  falx 
at  its  anterior  and  posterior  attachments. 

The  longitudinal  sinus  may  now  be  opened 
and  examined.  The  dm'a  mater  should  next 
be  divided  on  each  side  with  blimt-pointed 
scissors,  or  on  the  level  of  the  section  through 
the  bone,  and  the  two  lateral  flaps  turned  up ; 
then  the  falx  should  be  cut  near  its  anterior 
attachment,  and  the  whole  membrane  drawn 
backwards  off  the  hemispheres.  The  brain 
must  now  be  removed ;  a  long  narrow  scalpel 
being  used  to  cut  through  the  nerves  and 
vessels,  whUst  the  tentorium  is  most  safely 
divided  with  blunt-pointed  scissors.  The 
spinal  cord  should  be  cut  across  as  low  as 
possible.  Any  fluid  present  at  the  base  of 
the  skull  shotild  be  drawn  off  with  a  syringe 
and  measiured. 

Brain. — After  examining  the  pia  mater,  it 
should  be  entirely  stripped  off,  and  the  sur- 
face of  the  brain  examined.  It  should  then 
be  placed  on  its  base,  and,  if  very  soft,  sup- 
ported by  a  towel  wrapped  round  it.  A 
horizontal  incision  should  be  carried  through 
each  cerebral  hemisphere,  on  a  level  with 
the  upper  surface  of  the  corpus  callosmu, 
frorn  within  outwards,  not  quite  reaching  the 
surface,  so  as  to  leave  the  hemispheres  stUl 
attached  to  the  rest  of  the  brain.  These 
should  be  turned  aside,  and  numerous  vertical 
incisions  made  in  the  upturned  surface.  Each 
lateral  ventricle  should  then  be  opened  by  a 
vertical  incision  through  its  roof,  and  any 
fluid  contents  withdrawn  by  a  syringe.  The 
fornix  should  now  be  divided  in  front,  and 
with  the  septum  and  corpus  callosura  turned 
backwards.  The  velum  interpositum  and 
choroid  plexus  being  reflected  in  a  sknilar 


manner,  numerous  longitudinal  incisions 
should  be  made  in  the  corpora  striata  and 
thalami  optici,  and  in  the  corpora  quad- 
rigemina.  An  incision  should  now  be  made 
through  the  superior  vermiform  process  of 
the  cerebellum,  so  as  to  lay  open  the  fourth 
ventricle.  The  cerebellum  may  be  examined 
by  making  parallel  incisions  on  each  side 
through  its  lobes,  not  quite  detaching  the 
sections.  The  brain  may  now  be  folded  to- 
gether again,  and  the  under  surface  tm-ned 
up  and  examined.  Incisions  should  be  made 
into  the  under  surface  of  the  cerebral  lobes, 
and  into  the  crura  and  pons ;  and  the  medulla 
divided  transversely  at  different  levels. 
Softened  portions  should  be  tested  with  a 
stream  of  water ;  and  parts  reserved  for 
microscopical  examination  at  once  placed  in 
a  hardening  solution,  such  as  chromic  acid. 
(1  per  cent.). 

A  method  of  examining  the  cerebrtmi  pre- 
ferable to  the  above,  when  it  is  desired  to 
determine  accurately  the  exact  seat  of  lesions, 
is  the  one  recommended  by  Dr.  Pitres. 

The  cerebral  hemispheres,  having  been 
separated  and  stripped  of  their  pia  mater, 
are  divided  into  three  portions  by  two  trans- 
verse vertical  incisions,  the  first  passing 
about  two  inches  in  front  of  the  fissure  of 
Eolando,  the  second  a  little  less  than  half  an 
inch  in  front  of  the  internal  perpendicular 
fissure,  the  occipito-parietal  fissure  of  Huxley, 
which  divides  the  parietal  from  the  occipital 
lobe  of  the  cerebrima.  The  cerebrum  wiE 
thus  be  divided  into  three  portions,  an  an- 
terior or  prefrontal,  a  middle  or  fronto- 
parietal, and  a  posterior  or  occipital.  The 
first  and  last  portions  correspond  to  the  non- 
excitable  parts  of  the  cerebrum,  lesions  of 
which  do  not  cause  either  motor  or  sensory 
disturbances.  The  middle  region,  on  the  con- 
trary, comprises  the  corpus  striatum  and 
optic  thalamus,  and  the  cortical  motor  zone. 

This  central  portion  may  be  best  examined 
by  making  four  vertical  sections  by  incisions 
parallel  to  the  fissure  of  Eolando.  The  first, 
or  pediculo-frontal  section,  is  made  by  an 
incision  about  three-quarters,  of  an  inch  in 
front  of  the  fissure  of  Eolando,  dividing  the 
second  and  thfrd  frontal  convolutions  close 
to  their  insertion  into  the  ascending  frontal 
convolution.  This  section  will  especially 
comprise  the  third  frontal  convolution.  On  its 
surface  are  seen  sections  of  the  three  fr'ontal 
convolutions,  the  anterior  extremity  of  the 
island  of  Eeil,  the  posterior  extremity  of  the 
orbitar  convolutions,  the  caudate  and  lenti- 
cular nuclei  of  the  corpus  striatum  separated 
by  the  internal  capsule. 

The  second,  or  frontal  section,  is  made  by 
an  incision  at  the  level  of  the  ascending 
frontal  convolution.  Its  surface  displays  a 
section  of  the  ascending  frontal  convolution 
in  all  its  extent,  the  convolutions  of  the 
sphenoidal  lobe,  the  island  of  Eeil,  the  ex- 
ternal capsule  and  the  claustrvmi,  the  caudate 
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nucleus,  the  lenticular  nucleus  at  its  thickest 
part,  and  the  optic  thalamus. 

The  tliird,  or  parietal  section,  is  made  by 
an  incision  carried  through  the  ascending 
parietal  convolution.  It  much  resembles  the 
former,  but  the  lenticular  nucleus  and  the 
claustrum  are  divided  where  they  are 
smaller. 

The  fourth,  or  pediculo-parietal  section,  is 
made  by  an  incision  about  an  inch  behind 
the  fissure  of  Eolando  at  the  level  of  the  foot 
of  the  parietal  lobules,  and  passes  through 
the  posterior  extremity  of  the  optic  thalamus. 
The  lenticular  ganglion  is  no  longer  visible  ; 
the  corona  radiata  is  divided  in  the  region 
where  lesions  produce  hemianaesthesia. 
_  By  means  of  these  sections  the  exact  rela- 
tions of  lesions  of  the  cerebrum  can  be  made 
out  with  much  greater  accuracy  than  by  the 
ordinary  methods  of  examination. 

Base  of  Skull,  Orbit,  and  Internal  Ear, — 
The  base  of  the  skull  and  its  sinuses  may 
now  be  examined.  In  cases  of  fracture,  the 
dura  mater  should  be  carefully  stripped  off, 
so  as  to  expose  the  surface  of  the  bone.  The 
contents  of  the  orbit  may  be  examined  by 
removing  its  roof.  The  tympanum  can  be 
opened  by  cutting  through  with  a  chisel  the 
plate  of  bone  forming  its  roof.  This  is  situ- 
ated on  the  anterior  surface  of  the  petrous 
bone,  just  in  front  of  the  eminence  of  the 
superior  semicircular  canal.  To  examine 
the  interna]  ear  the  petrous  bone  must  be 
removed.  This  is  best  done  by  two  con- 
verging incisions  made  with  a  saw,  and  then 
separating  its  apex  firom  the  sphenoid  and 
occipital  bones  with  the  chisel. 

Spmal  Cord, — To  examine  the  spinal  cord 
the  body  must  be  turned  on  its  face,  with  the 
head  hanging  over  the  table,  and  a  block 
placed  under  the  chest.  An  incision  must  be 
made  over  the  vertebral  spines  from  the  top 
of  the  sacrum  to  the  occiput,  and  the  verte- 
bral arches  laid  bare.  These  are  best  divided 
with  the  lachitome,  a  double  semicircular 
saw,  in  the  absence  of  which  a  short  common 
saw  may  be  used,  or  a  chisel  and  mallet 
or  a  bone  forceps.  The  cord  should  be  re- 
moved in  its  tube  of  dura  mater,  the  latter 
being  held  by  the  forceps,  and  care  taken  not 
to  bend  the  cord  abruptly.  The  dura  mater 
should  then  be  slit  open  with  blunt-pointed 
scissors  along  its  anterior  and  posterior  sur- 
faces, and  the  cord  examined,  with  as  little 
handling  as  possible,  by  means  of  transverse 
sections  made  with  a  sharp  scalpel.  For 
microscopical  examination  the  cord  may  be 
placed  in  spirit  for  about  twenty-four  hours  ; 
and  then,  after  removal  of  its  membranes, 
cut  into  lengths,  and  transferred  to  a  1  per 
cent,  solution  of  chromic  acid. 

A  method  of  opening  the  spinal  canal  fi'om 
the  front,  preferable  in  many  respects  to  the 
above,  is  practised  at  Vienna  and  many 
places  on  the  Continent.  The  instruments 
used  are  a  strong  knife-shaped  chisel,  with 


a  cutting  beak,  and  a  mallet.  After  the  re- 
moval of  the  thoracic  and  abdominal  viscera, 
the  beak  of  the  chisel  is  introduced  into  the 
lowest  mtervertebral  foramen,  and  by  suc- 
cessive blows  of  the  mallet  the  pedicles  of 
the  vertebrae  are  cut  through  on  each  side 
and  the  canal  exposed  by  removing  the 
bodies.  In  this  way  great  disfigurement  of 
the  body  and  soihng  of  the  table  and  linen 
are  avoided,  and  the  spinal  ganglia  are  more 
easily  examined. 

Thorax  and  Abdomen. — The  thorax  and 
abdomen  should  now  be  examined.  It  is 
better  to  lay  the  abdominal  cavity  fuUy  open 
before  removing  the  sternum.  In  cutting 
through  the  first  rib,  and  disarticulating  the 
clavicle,  care  should  be  taken  not  to  wound 
the  innominate  vein.  By  using  cutting 
pliers,  which  should  be  durected  so  as  to  cut 
obhquely  through  the  rib  into  the  articulation, 
all  danger  is  avoided. 

If  much  ascites  is  present,  the  belly  should 
be  tapped  before  laying  open  the  peritoneal 
cavity.  So,  if  either  pleura  be  fall  of  fluid, 
which  will  be  shown  by  its  pouring  out  when 
the  cartilages  of  the  ribs  are  cut  through, 
sufficient  should  be  drawn  off  with  a  syringe 
to  prevent  any  overflow  when  the  sternum  is 
removed. 

The  lungs  should  now  be  drawn  out  of  the 
chest,  adhesions  separated,  and  their  posterior 
surfaces  examined.  The  contents  of  the 
mediastinum  should  next  be  inspected,  and 
the  pericardium  opened.  If  the  case  be  one 
of  thoracic  aneurysm,  mediastinal  tumour,  or 
malformation  of  the  heart  or  great  vessels, 
the  heart  and  lungs  should  be  removed  to- 
gether. Otherwise,  the  heart  may  be  first 
removed  and  examined. 

Heart. — The  auricles  should  be  laid  freely 
open  with  a  pair  of  scissors,  by  an  incision 
joining  the  mouths  of  the  great  veins  and 
carried  to  the  extremity  of  the  auricular  ap- 
pendage. The  competency  of  the  valves 
may  then  be  tested.  AH  clots  must  first  be 
removed,  the  heart  held  in  an  upright  posi- 
tion, and  water  poured  into  the  aorta  and 
pulmonary  artery  successively,  the  semilunar 
valves  being  held  back  with  the  handle  of  a 
scalpel  to  allow  the  ventricle  to  become 
filled  ;  on  looking  into  the  auricles  the  com- 
petency of  the  auriculo -ventricular  valves 
may  be  estimated.  To  test  the  semilunar 
valves  an  opening  must  be  made  into  each 
ventricle;  the  pulmonary  artery  and  aorta 
cut  sufiiciently  short  to  enable  the  valves  to 
be  clearly  seen ;  and  then  water  poured  into 
these  two  vessels  successively,  and  the  valves 
looked  at  from  above.  The  right  ventricle 
may  now  be  opened.  The  left  forefinger 
should  be  introduced  through  the  pulmonary 
artery,  and  the  anterior  wall  of  the  ventricle 
divided  with  blunt-pointed  scissors  into  the 
artery,  the  point  of  the  scissors  being  guided 
by  the  left  forefinger  to  the  junction  of  the 
valves.     The  pulmonary  ai'tery  and  aorta 
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should  then  be  separated  as  much  as  possible, 
and  the  left  ventricle  opened  in  a  similar 
maimer  along  its  anterior  wall,  the  left  fore- 
finger as  before  guiding  the  scissors  to  the 
point  of  junction  of  the  semilunar  valves. 
The  incision  must  be  carried  close  to  the 
ventricular  septum,  and  the  septum  between 
the  aorta  and  pulmonary  artery,  but  without 
cutting  the  latter.  The  most  accurate  way 
of  measuring  the  capacity  of  the  orifices  is  to 
pass  through  them  graduated  balls  fixed  on 
rods,  in  default  of  which  the  fingers  may  be 
used. 

Lungs. — To  remove  the  lungs,  the  trachea 
must  be  cut  across  at  the  root  of  the  neck, 
and  well  drawn  forwards  by  inserting  the 
middle  finger  into  the  lower  end,  and  the 
other  fingers  on  each  side  behind  the  bifurca- 
tion, care  beiug  taken  not  to  cut  the  oesophagus. 

To  examine  the  lungs,  if  the  lobes  are 
firmly  bound  together  by  adhesions,  it  is 
best  to  carry  an  incision  in  a  vertical  trans- 
verse plane  from  the  outer  border  inwards 
towards  the  root.  Further  incisions  may  be 
made  parallel  to  the  first,  in  front  and  behind 
it.  Cuts  made  in  this  direction  lie  in  the 
plane  of  the  large  vessels  and  air-tubes. 

If  the  lobes  are  separate,  the  incisions 
should  be  so  managed  as  to  give  the  largest 
possible  sectional  area.  The  lower  lobe,  as 
before,  should  be  cut  from  without  inwards, 
but  it  is  usually  more  convenient  to  com- 
mence the  incision  for  the  upper  lobe  by 
entering  the  knife  in  the  septum  between  it 
and  the  lower,  and  carrying  the  incision 
midway  between  its  root  and  its  external 
surface.  The  vessels  and  bronchi  should  be 
slit  up  by  probe-pointed  scissors. 

Larynx  amd  Pharynx. — To  remove  the 
larynx  and  pharynx,  the  incision  in  the  neck 
must  be  carried  up  to  the  chin ;  the  floor  of 
the  mouth  opened  from  below ;  the  left  fore- 
finger introduced,  and  used  to  depress  the 
tongue;  a  long  narrow  scalpel  introduced 
above  the  finger,  and  carried  along  each  side 
of  the  ramus  of  the  jaw ;  the  tongue  then 
drawn  down  under  the  chin;  and  the  soft 
palate  and  pharynx  divided  transversely. 
The  pharynx  and  larynx  should  then  be 
opened  along  their  posterior  walls. 

Intestines. — In  examining  the  abdomen  it 
is  most  convenient  to  begin  with  the  intes- 
tines. The  large  intestines  should  be  divided 
between  two  ligatures  below  the  sigmoid 
flexure,  and  drawn  out,  cutting  the  mesentery 
close  to  the  bowel.  This  process  should  be 
continued  till  the  duodeniuxi  is  reached,  when 
It  may  be  again  tied  and  cut.  The  intestine 
should  be  opened  along  the  line  of  attach- 
ment of  the  mesentery. 

Spleen. — The  spleen  may  next  be  examined. 
It  should  be  drawn  forwards  out  of  the  abdo- 
men, and  the  gastro-splenic  omentum  cut 
through.  It  should  then  be  laid  on  its  hilum 
and  bisected  by  a  cut  carried  through  the  organ 
midway  between  this  and  its  outer  aspect. 


Stomach. — The  stomach  should  next  be 
removed.  A  double  ligature  should  be  placed 
round  the  duodenum  about  two  inches  below 
the  pylorus,  and  another  one  round  the  lower 
end  of  the  oesophagus,  and  these  tubes  cut 
through,  so  as  to  remove  the  stomach  with- 
out the  escape  of  its  contents.  If  required 
for  chemical  analysis,  the  contents  should  be 
emptied  into  a  glass  vessel,  by  removing  the 
oesophageal  ligature. 

The  usual  practice  is  to  lay  open  the 
stomach  along  its  lesser  curvature,  from  the 
oesophagus  to  the  duodenum;  but  in  many 
cases  it  is  better  to  carry  the  incision  along 
the  greater  curvature,  for,  as  ulcers  and 
cancers  are  more  frequently  situated  near 
the  lesser  curvature,  this  incision  is  more 
likely  to  avoid  cutting  through  them. 

Unless  requfred  for  chemical  analysis,  the 
mucous  membrane  may  be  washed  by  a 
gentle  stream  of  water  and  then  examined. 

Pancreas.  —  After  the  removal  of  the 
stomach  the  pancreas  may  be  conveniently 
examined.  Before  separating  it  from  the 
duodenum  the  condition  of  its  duct  should 
be  ascertained. 

Liver. — In  all  cases  of  jaundice  the  liver 
and  duodenum  should  be  removed  together, 
so  as  to  obtain  the  bile-duct  intact.  In  re- 
moving the  liver  care  should  be  taken  not  to 
injiu'e  the  right  suprarenal  capsule,  which  is 
in  close  contact  and  often  adherent.  In  test- 
ing the  perviousness  of  the  bile-ducts  it  is 
better  not  to  squeeze  the  gaU-bladder,  as  this 
will  often  overcome  an  obstruction,  but  to 
open  the  duct  with  scissors,  and  observe  the 
colom-  of  the  lining  membrane  below  an  ob- 
struction. This  will  be  found  imstained  bv 
bile. 

To  examine  the  interior  of  the  Hver  a 
number  of  vertical  incisions  should' be  made 
through  the  organ,  extending  nearly  to  the 
posterior  border.  The  thickness  of  the  cap- 
sule, appearance  of  the  surface,  and  con- 
dition of  the  vessels  and  ducts  on  section 
should  be  carefully  noted.  The  gaU-bladder 
should  also  be  opened  up,  and  its  contents 
and  inner  surface  observed. 

Suprarenal  Capsules. — In  cases  of  Addi- 
son's disease  the  suprarenal  capsules  should 
be  removed  imited  with  the  semilunar  ganglia 
and  solar  plexus. 

Genito -urinary  Organs. — In  all  cases  of 
urinary  obstruction  the  kidneys,  ureters,  and 
bladder  should  be  removed  in  connexion. 
The  pelvic  organs  may  be  removed  en  onasse 
by  carrying  a  large  knife  all  round  the  pelvic 
walls,  and  drawing  the  viscera  upwards  and 
backwards.  As  much  of  the  urethra  as  may 
be  requfred  can  be  pulled  back  under  the 
pubic  arch.  The  m-ethra  and  bladder  should 
be  opened  with  scissors  along  their  upper 
wall. 

The  uterus  may  be  examined  by  intro- 
ducing one  blade  of  a  pafr  of  probe-pointed 
scissors  through  the  os  ;  making  an  incision 
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through  the  anterior  or  posterior  wall  to  the 
fimdus;  and  carrying  this  on  each  side  to 
the  entrance  of  the  Fallopian  tubes,  which 
will  be  studied  along  with  the  ovaries. 

The  kidney  may  be  bisected  by  an  incision 
tlirough  it  from  the  convex  border  to  the 
hilum ;  the  capsule  should  then  be  stripped 
off,  its  thickness  and  degree  of  adhesion 
being  noticed ;  and  the  state  of  the  surface  of 
the  kidney,  both  external  and  on  section, 
carefully  observed.  W.  Cayley. 

NECROSIS  {v€Kp6s,  a  dead  body).— 
The  absolute  death  of  a  circumscribed  por- 
tion of  any  tissue ;  but  the  i^hrase  is  usually 
associated  with  death  of  bone.  See  Bone, 
Diseases  of. 

NEGRO  LETHARGY.— Synon.  :  The 

Sleeping  Sickness  of  the  Congo ;  Maladie 
dii  Sommeil ;  Nelavane  ;  Dadane. 

Definition. — An  endemic  disease  of  the 
West  Coast  of  Africa,  affecting  the  central  ner- 
vous system  ;  characterised  by  slowly  deve- 
loped and  increasing  muscular  debility,  torpor 
and  somnolence  ;  and  terminating,  after  a 
variable  period  of  months  or  years,  in  death. 

Geogeaphical  Distribution. — This  disease 
is  confined  to  certain  circumscribed  districts 
of  the  hot,  damp  part  of  the  West  Coast  of 
Africa  lying  between  Senegambia  and  Lo- 
anda.  How  far  it  extends  into  the  interior 
of  the  coimtry  is  not  known ;  that  it  occurs 
as  high  up  the  Congo  as  the  hilly  district 
below  Stanley  Pool  is  well  ascertained. 
Formerly  it  was  common  as  an  imported 
disease  among  the  negroes  in  the  West  India 
Islands ;  since  the  abolition  of  the  slave 
trade  it  is  imknown  there.  Cases  have 
occurred  in  England  also  in  West  Coast 
negroes.  A  striking  peculiarity  about  the 
disease  is  that  it  may  remain  latent  for  a 
very  long  time,  and  not  declare  itself  until 
years  after  the  endemic  area  has  been 
quitted.  According  to  the  natives,  the  lia- 
bility continues  for  seven  years. 

^Etiology. — Sleeping  sickness  has  been 
attributed,  on  very  insufficient  grounds,  to  a 
variety  of  causes,  such  as  excessive  venery, 
excessive  spu'it-drinking,  particular  kinds  of 
food,  poisomng,  malaria,  hereditary  and  racial 
proclivity,  and  so  forth.  None  of  these,  on 
investigation,  can  be  found  to  account  for 
it.  There  are  some  grounds,  however,  for 
suspecting  that  it  is  in  some  way  connected 
with  the  recently  discovered  blood-worm, 
Filaria  sanguinis -Jiominis  ;perstans.  Cer- 
tain it  is  that  this  parasite  has  been  found 
in  the  blood  in  a  large  proportion  of  the 
cases  in  which  it  has  been  properly  searched 
for.  Such  a  cause  would  explain  the  pecu- 
liarities of  the  endemicity  of  the  disease,  and 
also  the  singular  liability  to  its  development 
years  after  the  victim  has  left  the  endemic 
area. 

Anatomical  Chaeacters.  —  Records  of 
fost-mortem  examinations  are  contradictory ; 
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and  hitherto  nothing  has  been  discovered  in 
the  brain  or  elsewhere  to  explain  the  symp. 
toms. 

Symptoms. — Negro  lethargy  attacks  both 
sexes  and  all  ages  ;  it  is  stated  to  have  a 
predilection  for  the  young,  vigorous,  and 
intelUgent  of  about  eighteen  or  twenty.  It 
commences  insidiously  with  lassitude,  mus- 
cular and  intellectual  debility,  often  morose- 
ness,  and  an  irresistible  tendency  to  fall 
asleep  at  unwonted  times  and  even  while 
at  work.  Dull  headache  is  sometimes  com- 
plained of,  but  not  always.  A  tottering  and 
imsteady  gait,  as  if  from  weakness,  is  a  fre- 
quent and  early  symptom,  as  is  also  a  pecu- 
liar and  pathognomonic  fades  :  the  upper 
eyelids  droop  as  if  weighed  down  by  sleep, 
the  eyes  are  lustreless  and  the  face  puffy, 
and  the  expression  is  sad  or  taciturn.  The 
memory  becomes  weak  and  the  senses  dull. 
Little  by  little,  sometimes  interrupted  by 
deceptive  periods  of  arrest  or  improvement, 
the  state  of  torpor  becomes  intensified,  so 
that  after  a  time  sleep  is  nearly  continuous ; 
or,  if  not  asleep,  the  patient  will  lie  with 
closed  eyes  in  an  apathetic  condition  from 
which  he  can  be  roused  with  difficulty.  He 
may  generally  be  got  to  reply  to  questions, 
but  he  is  unable  to  sustain  a  conversation, 
and  speedily  relapses  into  his  habitual  state 
of  lethargy.  At  this  stage,  were  he  not 
roused  to  take  food  he  would  starve  to  death; 
even  after  being  roused  up,  so  great  is  the 
somnolence  that  he  may  fall  asleep  again  in 
the  act  of  conveying  food  to  his  mouth  or 
during  mastication.  There  may  be  some 
evening  rise  of  temperature ;  but  for  the 
most  part  the  skin  is  abnormally  cold,  the 
patient  evidently  feeling  chilly  and  liking  to 
lie  asleep  in  the  hot  sun.  Examination  fails 
to  detect  any  disease  of  the  thoracic  or  abdo- 
minal viscera ;  the  fundus  oculi  is  healthy ; 
and  the  superficial  and  deep  reflexes  are 
preserved.  Although  appetite  and  digestion 
generally  continue  unimpaired,  towards  the 
end  of  the  disease  the  body  wastes ;  the 
sphincters  may  fail  to  act ;  and  extensive  bed- 
sores may  form.  Limited  areas  of  skin  may 
become  anaesthetic.  Muscular  tremor  is  fre- 
quently noted ;  and  as  the  disease  advances, 
localised  muscular  spasms  or  more  general 
convulsions  may  supervene.  Death  may 
occur  during  one  of  these  convulsions,  or  it 
may  be  brought  about  by  simple  inanition 
or  by  some  intercurrent  disease.  A  certain 
proportion  of  cases  exhibit  maniacal  symp- 
toms at  an  early  stage  ;  these  may  subside, 
or  recur,  or  persist  for  a  variable  period  be- 
fore the  development  of  the  characteristic 
somnolence.  Enlargement  of  the  cervical 
glands,  of  the  salivary  glands  with  a  degree 
of  salivation,  and  an  itching  papular  or 
papulo-vesicular  eruption  on  the  chest  and 
limbs  are  common  occurrences. 

The  symptoms  described  are  not  all 
present  in  every  case,  and  the  individual 
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featirres  vary  much  in  different  instances,  in 
deoi-ee  and  combination  and  rate  of  pro- 
cn-ess.  Progress  may  be  rapid  or  slow,  so 
that  the  duration  of  sleeping  sickness  is 
variously  stated  at  from  four  or  five  months 
to  as  many  years.  Cases  are  on  record  in 
which  recovery  seemed  to  take  place,  to  be 
followed,  however,  almost  invariably,  sooner 
or  later,  by  relapse  and  death.  It  is  doubt- 
ful, indeed,  if  permanent  recovery  ever  really 
does  take  place.  The  negro  smitten  with 
sleeping  sickness  considers  himself  and  is 
looked  on  by  his  companions  as  doomed. 

In  the  districts  in  which  this  disease 
occurs  the  distribution  of  the  cases  appears 
to  be  most  capricious.  A  dozen  negroes  may 
be  sleeping  to  death  in  one  village,  whilst 
the  neighbouring  villages  are,  and  continue 
to  be,  entirely  exempt  or  only  sHghtly 
affected.  Similarly,  it  seems  to  cHng  to 
particvdar  houses  and  famihes,  and  thereby 
acquires  a  false  appearance  of  heredity.  So 
terrible  are  its  visitations,  that  whole  villages 
are  decimated  by  it,  and  entire  districts 
abandoned  from  the  fear  of  it  by  their  panic- 
stricken  iuhabitants. 

Diagnosis. — Negro  lethargy  has  been  con- 
founded with  beriberi,  a  disease  also  en- 
demic on  the  West  Coast.  Attention  to  the 
following  poiuts  should  prevent  this  mistake. 
Beriberi  is  characterised  by  a  more  rapid  in- 
cidence ;  by  pre-tibial  oedema  or  varying  de- 
grees of  general  anasarca ;  numbness  over 
the  tibiae  and  elsewhere ;  muscular  hyper- 
sesthesia,  especially  of  the  calves  of  the  legs ; 
breathlessness  and  palpitation  ;  irregular 
bruits  over  the  heart;  more  or  less  of  a 
straddling  gait;  usually  absence  of  knee-jerk; 
quickly  developed  atrophy  of  groups  of  mus- 
cles ;  and  other  symptoms  which  point  to  its 
being  dependent  on  a  mtdtiple  peripheral 
neuritis.  In  sleeping  sickness,  on  the  con- 
trary, these  symptoms  are  absent;  and  the 
characteristic  somnolence  and  lethargy  and 
other  features  clearly  indicate  that  it  is  a 
disease  affecting  only  the  central  nervous 
system. 

Tkeatment.— No  treatment  has  been  found 
to  be  of  any  real  and  lasting  service  in  negro 
lethargy.  If  in  the  future  it  should  turn  out 
that  Filaria  perstans  is  in  setiological  rela- 
tionship to  the  disease,  much  may  be  ex- 
pected from  an  inteUigent  prophylaxis ;  for, 
ui  this  case,  attention  to  the  water-supply, 
boiling  or  filtration  of  suspected  water,  and 
the  thorough  cookmg  of  everything  Hkely 
;  to  convey  the  parasite,  would  be  rewarded 
py  immunity  from  the  disease  and  perhaps 
Its  disappearance  from  the  districts  at  present 
effected.  Patrick  Manson. 

NENNDOKP,  in  Prussia  (Hesse).— 
*  Cold  sulphur  waters. 

NEOPLASMS  {,eos,  new;  and 7rXao-(ra,, 
i  i  mould).— A  term  for  new-growths.  See 
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NEPHRALGIA  {vi<f)p6s,  the  kidney; 
and  aXyos,  pain). — Definition. — An  affection 
of  the  nerves  of  the  kidney,  unattended  by 
any  evident  anatomical  lesion ;  characterised 
by  the  occurrence  of  pain  in  the  region  of  the 
kidney,  sometimes  periodic,  often  accompany- 
ing exhaustion,  but  without  any  morbid 
changes  in  the  urine. 

iETioLOGy. — Exhaustion,  exposure  to  cold, 
malarious  poison,  and  the  nervous,  rheu- 
matic, or  gouty  constitutions,  are  to  be  ranked 
amongst  the  chief  causes  of  nephralgia.  It 
is  probable  that  the  pains  in  the  kidney  due 
to  the  presence  of  calcuh  in  its  pelvis  are  at 
times  of  a  purely  neuralgic  character. 

Symptoms. — Neuralgic  pain  in  the  region 
of  the  kidney  is  sometimes  paroxysmal  and 
very  intense,  at  other  times  more  continued 
and  less  severe.  It  is  frequently  periodic, 
and  is  apt  to  occur  when  the  patient  is 
exhausted,  or  in  a  state  of  nervous  depression. 
It  is  unattended  by  any  change  in  the  (Quan- 
tity or  appearance  of  the  urine,  and  the  pain 
does  not  tend  to  dart  down  in  the  direction 
of  the  ureter,  while  tender  spots  may  generally 
be  discovered  in  the  neighbourhood  of  the 
spinal  column. 

Diagnosis. — The  disease  with  which  ne- 
phralgia is  most  apt  to  be  confounded  is  renal 
calculus.  The  points  upon  which  rehance  is 
to  be  placed  in  making  the  diagnosis  are  the 
exact  seat  of  the  pain,  and  the  direction  in 
which  it  spreads  ;  the  presence  or  absence  of 
tender  spots  in  the  lumbar  region ;  and  the 
condition  of  the  urine.  In  renal  calculus  the 
urine  is  commonly,  or  at  least  occasionally, 
bloody,  and  contains  crystals  or  groups  of 
crystals,  or  minute  calculi,  while  in  nephralgia 
it  is  natural. 

Prognosis. — The  prognosis  of  nephralgia  is 
favourable. 

Treatment. — The  severity  of  the  pain  may 
be  such  as  to  demand  subcutaneous  injection 
of  morphine.  The  most  valuable  remedy  for 
cure  is  quinine,  which  may  be  given  in  doses 
of  five,  ten,  or  even  twenty  grains  two  or 
three  times  in  the  course  of  the  day.  Iron, 
arsenic,  chloride  of  ammonium,  acupimcture, 
or  Corrigan's  cautery  may  be  employed  in 
suitable  cases,  if  the  qumine  fail. 

T.  .  Grainger  Stewart. 

NEPHRITIC  COLIC  {ve(f>p6s,  the  kid- 
ney).— A  synonym  for  renal  colic,  an  affec- 
tion which  is  usually  due  to  the  presence 
or  passage  of  a  renal  calculus.  See  Renal 
Calculus. 

NEPHRITIS  {v,(f)p6i,  the  kidney).— A 
general  term  for  inflammation  of  the  kidney. 
See  Bright's  Disease  ;  and  Kidneys,  Dis- 
eases of. 

NERIS,  in  France  (AUier).— Feebly 
mineralised,  alkaline,  saline  thermal  waters. 
See  Mineral  Waters. 
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NERVES,  Diseases  of.— Synon.:  Fr. 

Maladies  des  Ncrfs;  Ger.  Nervenlcranlc- 
/ietlSew.— Nerves,  in  their  origin,  course,  and 
distribution,  are  connected  with  the  several 
organs  and  tissues  of  the  body,  and  are  con- 
sequently affected  in  various  ways  when  such 
parts  are  disordered  or  diseased.  But,  besides 
such  secondanj  derangements,  nerves  are  sub- 
ject to  many  morbid  conditions  which  affect 
them  primarily.  In  the  case  of  certain 
classes  of  nerves,  connected  with  special 
functions,  the  effects  produced  by  disease  are 
at  once  so  distinct  and  so  important,  that 
they  require  separate  consideration.  Such, 
for  example,  are  the  glosso-pharyngeal,  hypo- 
glossal, olfactory,  optic,  phrenic,  pneumo- 
gastric,  spinal  -  accessory,  sixth  and  third 
cranial  nerves,  the  morbid  conditions  of 
which  vsdll  be  found  fuUy  discussed  under 
their  respective  headings.  Again,  certain 
forms  of  congestion  or  inflammation  (whether 
occurring  in  the  subjects  of  gout,  rheumatism, 
malaria,  plumbism,  syphilis,  or  in  other  states), 
when  they  affect  important  nerves,  cause 
symptoms  of  a  character  so  marked,  either 
in  their  progress  or  distribution  or  by  their 
severity,  as  to  deserve  a  special  designation, 
and  to  demand  separate  description  {see  In- 

TEBCOSTAL  NEURALGIA  ;  NeUEITIS  ;  SciATICA  ; 

and  Tic-DouLouREUx).  In  these  and  in  other 
alUed  instances  the  prominent  symptoms  are 
referable  to  functional  disturbances  of  the 
nerves.  In  another  class  of  cases  similar 
phenomena  originate  in  interference  with  the 
general  nutrition,  in  disease  of  the  nervous 
centres,  or  by  reflex  action ;  and  these  phe- 
nomena will  be  found  discussed  in  the  articles 
upon  Convulsions,  Neuralgia,  &c. 

In  this  place  there  remain  for  special  con- 
sideration the  following  subjects :  (1)  the 
effects  of  injuries  of  nerves ;  (2)  the  most 
common  morbid  growths  involving  nerves, 
which  are  generally  known  as  neuromata', 
and  (3)  the  effect  of  cutting  or  stretching 
nerves  regarded  as  a  means  of  treatment. 

1.  Nerves,  Injuries  of. — Nerves  may 
be  divided  accidentally  either  by  tearing  or 
cutting,  or  surgically  during  an  operation,  or 
for  the  relief  of  pain  or  resection  of  tumours. 
The  nerves  most  frequently  divided  accident- 
ally are  those  of  the  upper  extremity,  especi- 
ally the  ulnar,  and  the  median  just  above  the 
wrist-joint.  The  injury  is  very  often  caused 
by  broken  glass. 

Sometimes,  besides  being  wholly  or  par- 
tially divided,  nerves  may  be  bruised,  or 
have  embedded  in  their  substance  particles  of 
friable  foreign  bodies,  such  as  glass  or  slate. 
Fractures  of  the  humerus  at  the  upper  or 
lower  third  are  not  uncommonly  complicated 
with  injury  of  the  musculo-spiral  nerve  by  the 
sharp  edge  of  one  of  the  fragments ;  for  the 
nerve  passes  spirally  round  and  in  close  con- 
tact with  the  humerus,  first  on  the  inner, 
then  on  the  hinder,  and  near  the  elbow  at 
the  outer  aspect  of  the  bone. 


Symptoms.— The  symptoms  of  the  division 
of  a  nerve  are  loss  of  power  in  the  muscles, 
and  of  sensation  in  the  skin,  supplied  by  the 
branches  of  the  injured  nerve.  The  complete 
or  the  partial  division  may  be  diagnosed  by 
the  more  or  less  complete  interruption  of 
their  functions.  It  should,  however,  be  re- 
membered that  there  is  often  not  complete 
anaesthesia,  and  that  the  state  of  the  muscles 
is  more  important  than  is  the  loss  of  sen- 
sation. 

In  addition  to  the  paralysis  of  motion  and 
sensation,  various  changes  soon  occur  in  the 
parts  cut  off  from  the  nerve-centres,  and 
supply  further  and  valuable  information  as 
to  the  extent  of  the  injury. 

The  muscles  atrophy  with  great  rapidity, 
and  in  many  cases  shrink  so  as  to  cause 
various  deformities.  In  other  cases  defor- 
mity  results  from  the  unbalanced  active  con- 
traction of  the  neighbouring  healthy  muscles. 
Examined  electrically,  faradic  contractility  is 
found  to  be  diminished  as  early  as  the  second 
day,  and  completely  lost  from  the  third  to 
the  sixth.  The  galvanic  contractility  remains 
for  from  three  to  twelve  weeks,  but  abnormally 
strong  currents  are  required  to  produce  con- 
tractions in  proportion  as  the  muscular  tissue 
disappears. 

The  so-called  '  reaction  of  degeneration  '  is 
evident  within  a  week  or  two  of  the  section, 
and  indicates  with  certainty  that  the  muscle 
is  for  the  time  separated  from  its  nerve- 
centre. 

The  sTtin  and  its  appendages  also  suffer. 
At  first,  on  account  of  the  section  of  the 
A^aso-motor  nerves  the  parts  are  flushed  and 
hot ;  but,  within  a  fortnight  or  three  weeks, 
there  is  established  a  spasm  of  the  small 
arterioles,  resulting  in  diminished  blood-sup- 
ply and  coldness  of  the  paralysed  parts.  In 
many  cases  the  skin  becomes  red,  shiny,  and 
glossy ;  and  ulcers  or  whitlows  may  form  pain- 
lessly, originating  in  some  cases  from  injury 
to  an  anaesthetic  part,  in  other  cases  being 
apparently  spontaneous.  The  nails  become 
fibrous  and  brittle,  with  ridges  and  fissures 
on  them,  and  in  some  cases  are  shed.  The 
hair  breaks  off  short  or  else  falls  out.  The 
joints  are  at  first  swollen  and  painful,  but 
later  on  are  liable  to  become  stiff  and  anky- 
losed.  The  fat  and  subcutaneous  tissues 
atrophy. 

Changes  i/n  the  dimded  nerve. — The  lower 
end  of  the  divided  nerve  undergoes  rapid 
atrophy  and  degeneration,  the  myelin  being 
broken  up  and  absorbed  and  the  axis-cylin- 
ders quickly  destroyed.  This  degeneration 
affects  simultaneously  the  whole  of  the  lower 
end  and  its  branches,  but  is  in  all  cases  suc- 
ceeded after  an  interval  of  some  months  by 
imperfect  attempts  at  repair,  and  the  forma- 
tions of  new  axis-cylinders  from  the  nuclei 
of  the  sheath  of  Schwann.  The  proximal 
end  as  a  whole  undergoes  no  change,  except 
for  a  slow  atrophy  which  ensues  after  a  lapse 
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•of  years.  Its  cut  extremity,  however,  soon 
increases  in  size,  and  on  it  a  bulbous  swell- 
ia"  forms,  wliich,  in  a  nerve  the  size  of  the 
median,  is  about  half  an  inch  in  length  by  a 
thu-d  of  an  inch  in  diameter.  This  bulb  is 
formed  of  hbrous  tissue  and  young  nerve- 
fibres.  If  the  cut  ends  are  in  apposition, 
union  occurs  by  a  growth  of  nerve-tissue 
from  the  nuclei  of  the  sheath ;  but  the  process 
is  generally  a  slow  one,  and  is  usually  pre- 
ceded by  degeneration  of  the  lower  end  as 
already  described.  If  good  apposition  is  not 
maintained,  union  either  does  not  occur  at  all 
■or  else  it  is  very  imperfect. 

Treatment. — In  the  treatment  of  nerves 
accidentally  divided  all  foreign  bodies  are,  in 
the  first  place,  to  be  carefully  removed  by 
means  of  a  thoroughly  aseptic  sponge  or 
forceps,  with  as  little  further  injury  to  the 
nerve-tissue  as  possible ;  and  the  wound,  if 
practicable,  is  to  be  treated  antiseptically. 
Then  the  limb  should  be  fixed  upon  sphnts 
in  a  position  which  will  bring  most  easily 
and  closely  the  cut  ends  of  the  divided 
nerve  into  apposition.    Ohromicised  catgut 
sutiu-es  should  then  be  passed  completely 
-through  the  nerve  about  a  quarter  of  an 
inch  from  the  cut  surfaces,  and  tied  tightly 
■enough  to  obtain  good  apposition,  but  not  so 
as  to  crush  the  nerve-fibres.    Two  sutures 
•are  usually  sufficient.    If  possible,  none  of 
the  nerve-fibres  should  be  cut  away,  although 
a  shght  trimming  off  of  jagged  ends  may  be 
advisable.    Passive  motion  of  the  paralysed 
muscles  should  be  employed  as  soon  as  the 
wound  is  united ;  and  afterwards  weak  gal- 
vanism should  be  applied  to  the  limb,  to  pro- 
mote nutrition  and  stimulate  nerve-currents. 
It  is  also  of  much  importance  to  keep  the 
parts  sufficiently  warm.     In  most  of  the 
•cases  so  treated  a  good  result  is  ultnnately 
■obtamed,  although  it  may  be  delayed  as 
much  as  one  or  even  two  years.  Sensation 
commonly  returns  before  motor  power,  and 
voluntary  power  before  electrical  excitability. 

In  cases  where  a  nerve  has  been  for  long 
divided  and  has  not  united  on  account  of 
want  of  proper  treatment  by  suture,  the 
•operation  of  secondary  suture  should  be  per- 
Jormed.  The  Ihnb  should  be  rendered  blood- 
iess  by  an  Esmarch's  bandage,  and  the  sepa- 
rated ends  exposed  by  a  careful  dissection. 
i-ne  greater  part  of  the  bulb  should  then  be 
•cut  cleanly  off,  and  the  lower  end  should  be 
refreshed.  Sutures  should  then  be  passed 
as  described  above.  The  operation  is  some- 
tunes  tedious  and  difficult. 

2.  Nerves,  Tumoiirs  of.— Synon.  :  Neu- 
iTomata. 

The  tumours  which  affect  nerve-structure, 
although  no  doubt  varying  in  essential  cha- 
racter, as  they  do  m  other  parts  of  the  bodv 
ftave  usually  been  grouped  indiscriminately 
under  the  head  of  Neuromata.  They  may 
be  divided  mto  two  classes-(a)  true;  (6) 


A  true  neuroma  is  one  which  is  composed 
of  nervous  tissue,  and  may  contain  medul- 
lated  or  non-medullated  fibres,  and  in  addi- 
tion ganghon  cells;  aU  such  tumours  are 
exceedingly  rare. 

A  false  neuroma  is  a  tumour  situated  on  a 
nerve  and  not  itself  containing  any  nerve- 
elements.  Such  growths  are  usually  com- 
posed of  fibrous  tissue;  but  myxomatous, 
gliomatous,  and  sarcomatous  tumours  have 
also  been  described.  All  neuromata  are  most 
common  on  the  nerve-trunks  of  the  extre- 
mities, and  are  generally  in  great  measure 
separable  from  the  nerve-tubules  amongst 
which  they  lie.  This  is  especially  the  case 
with  the  fibrous  growths.  The  so-called 
traumatic  neuromata  have  just  been  de- 
scribed as  '  bulbs '  on  the  proximal  end  of 
injured  nerves. 

Numerous  cases  of  multiple  neuromata  are 
on  record.    In  one  case,  recorded  by  E.  W. 
Smith,  upwards  of  2,000  tumours  were  found. 
In  naost  instances  they  are  confined  to  one 
particular  set  of  nerves  and  their  branches. 
For  instance,  they  have  been  found  in  the 
posterior  tibial  and  plantar  nerves,  as  in  a 
case  recorded  by  Van  der  Byl  (Path.  Soc. 
Trans.,  vol.  vi.),  where  the  growth  may  have 
been  round-celled  sarcoma  or  cancer.  In 
another  remarkable  case  of  multiple  neuro- 
mata, recorded  by  Dr.  Wilks  {op.  cit.,  vol.  x.), 
perhaps  of  syphilitic  origin,  a  simple  fibroid 
deposit  -was  found  vsdthin  the  neurilemma, 
causing  in  some  places  hardening  and  con- 
traction, and  in  others  neuromatous  tumours. 
One  of  these  had  formed  in  the  substance  of 
the  pneumogastric  nerve,  and  was  thought 
by  Dr.  Wilks  to  have  caused  the  disease  of 
the  lung  which  proved  fatal.    In  another 
case,  recorded  by  Mr.  F.  Smith,  multiple 
tumours  affected  the  internal  cutaneous  and 
mterosseous  nerves  of  the  arm,  and  the  larger 
tumours  were  found  to  have  undergone  cal- 
careous degeneration  {op.  cit.,  vol.  xii.). 

Symptoms  and  Diagnosis.  —  The  chief 
symptom  is  pain,  and  this  is  felt  not  only  at 
the_  seat  of  growth,  but  also  in  the  parts  to 
which  the  diseased  nerve  is  distributed.  The 
pain  is  often  of  an  aching  character,  but  is 
also  at  times  shootiag  or  neuralgic.  Hyper- 
assthesia  or  anaesthesia  of  definite  cutaneous 
areas  are  less  common  phenomena,  and  mus- 
cular weakness  or  paralysis  is  comparatively 
seldom  complained  of.  On  cHnical  examina- 
tion a  neuroma  will  be  found  as  a  smooth, 
oval,  or  rounded  sweUing,  varying  in  size, 
and  situated  in  the  course  of  a  nerve-trunk. 
The  tumour  is  more  movable  in  the  trans- 
verse diameter  of  the  limb  than  in  its  long 
axis.  Handling  and  pressure  cause  pain 
both  locally  and  in  the  course  of  the  affected 
nerve. 

Treatment.— Neuromata  on  the  continuity 
of  a  nerve,  if  painful  or  situated  so  as  to  be 
easily  accessible,  and  liable  to  injury,  may 
be  dissected  out  carefully.   Sometimes  it  will 
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be  found  that  the  tumour  can  be  extirpated 
without  taking  away  the  entire  thickness  and 
destroying  the  continuity  of  the  nerve,  which, 
when  a  large  one  (as  for  instance  the  great 
sciatic),  it  is  important  to  preserve.  In  case 
this  cannot  be  done,  the  whole  section  of  the 
nerve-trunk  may  be  taken  away,  and  the 
smoothly  cut  ends  brought  together  with  fine 
chromicised  catgut  sutures,  the  limb  being 
placed  in  a  position  to  relax  the  nerve  and 
lessen  tension  to  the  utmost.  If  approxima- 
tion be  impossible,  union  may  be  obtained 
by  grafting  a  portion  of  nerve,  taken  from  an 
animal  or  from  a  recently  amputated  limb, 
between  the  separated  ends. 

In  cases  of  neuromata  in  stumps  excision 
is  sometimes  available  and  effective.  Open- 
ing the  cicatrix  and  dissecting  out  the  tumour 
or  tumours  may  be  all  that  is  required,  and 
this  operation  should  in  all  cases  be  com- 
bined with  thorough  stretching  of  the  affected 
trimks.  But  in  other  instances  the  pain  and 
tenderness  are  so  diffused,  and  the  growths 
so  numerous,  that  re-amputation  a  few  inches 
higher  up  gives  more  complete  and  satisfac- 
tory results.  Special  care  should  be  taken 
that  the  nerve-ends  are  cut  short,  so  that 
they  may  not  be  included  in  or  compressed 
by  the  scar. 

3.  Werves,  Surgical  Division  and 
Stretching  of. 

(a)  Nerve-section. — Synon.  :  Neurotomy. — 
Sm-gical  division  of  nerves  has  been  em- 
ployed for  the  cure  of  painful  affections,  such 
as  neuralgia,  and  for  obstinate  and  sustained 
spasmodic  movements.  It  has  been  usually 
performed  subcutaneously,  and  most  fre- 
quently in  the  case  of  the  branches  of  the 
trifacial  nerve,  at  their  exit  from  the  bony 
foramina,  such  as  the  supra-orbital,  the  infra- 
orbital, and  the  mental  branches.  Efforts 
have  been  directed  to  prevent  the  union  of 
the  cut  nerve,  by  taking  away  a  considerable 
portion,  so  as  absolutely  to  prevent  contact 
of  the  ends ;  and  the  operation  then  must 
necessarily  lose  its  subcutaneous  character. 
When  the  nerve  spreads  out  to  its  distribu- 
tion in  all  directions,  it  is  difficult  to  secure 
this  absolute  removal,  and  a  good  deal  of  the 
adjacent  soft  parts  must  be  excised  to  insure 
its  being  done  thoroughly.  The  operation 
has  to  a  great  extent  been  given  up  since  the 
introduction  of  nerve -stretching,  and  should 
never  be  performed  tmtil  the  latter  method 
has  been  given  a  thorough  trial.  It  is  now 
generally  recognised  that  nerve- section  is 
useless  ia  cases  of  tetanus. 

(6)  Nerve-stretching. — This  is  one  of  the 
modem  modes  of  the  treatment  of  disease, 
which  has  so  far  achieved  a  certain  amoimt 
of  success. 

Method. — Nerve-stretching  is  effected  hj 
cutting  down  upon  the  nerve-trunk,  detaching 
it  from  its  connexions  for  the  space  of  a 
few  inches,  laying  hold  of  it  with  the  fingers, 
or  passing  an  aneurysm-needle  beneath  it, 


forcibly  stretching  the  whole  nerve  from  its 
origin  to  such  an  extent  as  to  affect  power- 
fully its  functions,  and  then  closing  up  the 
wound.  In  some  instances  a  certain  amount 
of  loss  of  sensation  or  muscular  power  in 
parts  to  which  the  nerve  is  distributed  is  the 
immediate  result ;  this,  however,  passes  away 
after  a  certain  interval,  and  the  nerve-func- 
tion becomes  more  or  less  completely  re- 
stored. 

Applications. — The  most  useful  applica- 
tion of  nerve-stretching  is  its  employment 
for  the  relief  of  neuralgia.  In  many  cases  of 
facial  neuralgia  temporary  benefit  at  least  is 
secured,  whilst  in  some  a  permanent  ciu-e 
results.  It  is  specially  indicated  in  the  epi- 
leptiform variety  of  facial  neuralgia,  and  in 
intractable  sciatica.  The  sciatic  nerve  can 
also  be  efficiently  stretched  without  any  in- 
cision, by  what  is  known  as  the  'bloodless 
method.'  For  this  purpose  the  patient  is 
placed  under  an  anaesthetic,  and,  the  leg 
being  maintained  in  a  position  of  extension, 
the  thigh  is  flexed  upon  the  pelvis,  and  thus 
all  the  structures  passing  from  the  pelvis  to 
the  posterior  aspect  of  the  thigh  are  put  on 
the  stretch.  This  condition  of  tension  should 
be  maintained  for  about  ten  minutes,  and 
the  limb  should  then  be  thoroughly  mas- 
saged, the  region  of  the  sciatic  nerve  being 
especially  kneaded  and  rubbed. 

In  cases  of  old  nerve-injuxy  or  of  impHca- 
tions  of  nerve-trunks  in  scar-tissue,  the 
operation  of  nerve-stretching  is  most  useful, 
but  in  aU  such  cases  the  nerve  should  be  ex- 
posed at  the  seat  of  injury  or  of  thickening, 
and  should  be  thoroughly  freed  vsrith  the 
knife  before  stretching  is  commenced. 

In  cases  of  motor  spasm,  nerve-stretching 
has  also  been  employed,  but  with  less  success. 
Thus,  it  has  been  used  for  the  treatment  of 
spasmodic  wry-neck,  and  facial  tic  or  tic 
convulsif.  In  some  cases  also  of  tonic  spasm 
and  contractm-e  the  operation  has  appeared 
to  be  of  benefit. 

In  tabes  dorsalis,  nerve-stretching  was  at 
one  time  much  employed  on  the  Continent, 
but  is  now  fallen  into  disuse.  It  is,  however, 
certain  that  some  patients  derived  consider- 
able benefit  irom  its  application ;  and  although 
it  is  not  to  be  expected  that  the  motor  inco- 
ordination will  be  ciu'ed,  yet  in  cases  where 
the  lightning-pains  are  specially  severe  the 
operation  is  certamly  worthy  of  trial. 

For  chronic  neuritis,  and  especially  for 
ascending  neuritis,  with  thickening  of  the 
nerve-trunk,  nerve-stretching  is  sometimes 
of  much  use,  and  should  always  be  given  a 
trial. 

Nerve-stretching  has  also  been  employed 
with  benefit  for  ansesthetic  leprosy,  and  for 
reflex  epilepsy.  It  does  not  appear  to  be  of 
any  benefit  in  tetanus,  although  at  one  time 
it  was  much  advocated  for  the  cure  of  this 
disease. 

John  Wood.      Anthony  A.  Bowjlby. 
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NERVI  in  the  Eastern  Italian 
Riviera.— Warm,  moist,  winter  climate. 
See  Climate,  Treatment  of  Disease  by. 

NERVOUS. — A  term  used  variously  in 
■reference  to  persons,  to  temperaments,  or  to 
morbid  conditions.  A  person  is  said  to  be 
nervous,  or  of  a  nervous  temperament,  who 
seems  to  present  a  special  susceptibility  to 
.pain,  or  who  exhibits  an  imdue  mobility,  as 
it  is  termed,  of  the  nervous  system — that  is 
to  say,  when  the  person  starts  or  shakes  on 
the  occasion  of  abrapt  or  intense  sensorial 
impressions,  or  when  he  exhibits  a  prone- 
ness  to  convulsions,  or  manifests  an  exalted 
emotional  susceptibility.  An  organisation  of 
this  kind  characterises  children  rather  than 
adults,  and,  amongst  the  latter,  females  more 
than  males.  Nevertheless,  in  persons  of  both 
sexes  such  a  bodily  disposition  is  frequently 
to  be  met  with,  varying  not  only  in  degree, 
but  also  in  kind  or  type.  As  one  of  the  most 
important  and  peculiar  of  these  varieties,  we 
must  include  the  as  yet  very  imperfectly 
understood  condition  known  as  hysteria  {see 
Hysteria).  A  nervous  disposition  may  be 
either  inherited,  or  acquired  during  the  life 
of  the  individual,  and  it  then  ensues  as  a 
sequence  of  some  severe  illness,  of  some 
grave  anxiety,  or  of  some  physical  or  moral 
shock. 

In  reference  to  disease,  the  term  '  nervous ' 
is  used  with  different  significations  in  dif- 
ferent cases.  Sometimes  it  is  used  in  more 
.general  terms  to  signify  that  the  disease  is 
one  impUcating  the  nervous  system  rather 
than  any  other  part  of  the  body.  At  other 
times  the  use  of  the  term  is  very  variable. 
'Thus,  by  the  term  'nervous  aphonia'  we 
imply  that  the  voicelessness  is  due  to  some 
functional  nervous  inhibition,  rather  than 
to  any  distinct  paralytic  condition  caused  by 
fltructural  disease ;  while,  by  the  term  '  ner- 
vous deafaess '  we  should  imply  that  the 
deafiiess  is  due  to  disease,  functional  or  or- 
ganic, of  the  auditory  nerve  or  its  centres, 
rather  than  to  an  inflammatory  or  other 
affection  of  the  middle  ear. 

H.  Charlton  Bastian. 

NERVOUSNESS.— A  term  appHed  to 
the  state  of,  or  to  the  conditions  manifested 
by,  a  person  coming  within  the  description 
of  '  nervous '  as  above  defined.  See  Ner- 
vous. 

NERVOUS  SYSTEM,  Diseases  of. 
The  complexity  of  the  nervous  system,  its 
manifold  functions,  and  its  extensive  distri- 
bution, render  its  diseases  more  varied  than 
-those  of  any  other  system  of  the  body. 

From  the  manner  in  which  the  nervous 
and  vascular  systems  interlock,  then-  diseases 
or  pathological  conditions  are  to  some  ex- 
tent mseparably  related  to  each  other.  Tlie 


modes  of  interference  with  the  functions  of 
the  vascular  system  through  altered  nervous 
action  are  comparatively  few  and  simple. 
The  heart  may,  under  the  influence  of  modi- 
fied nervous  stimulation  depart  from  its  cus- 
tomary order  and  rate  of  contraction,  or  in 
extreme  cases  cease  to  beat ;  the  smaller 
arteries  over  a  greater  or  less  extent  of  the 
body  may  diminish  in  their  calibre,  or  become 
dilated;  but,  save  for  such  events  as  these 
and  their  direct  consequences,  the  work  of 
the  vascular  system  is  habitually  carried  on 
without  variations  impressed  upon  it  by  ab- 
normal states  of  the  nervous  system. 

On  the  other  hand,  the  diseases  of  the  ner- 
vous system  which  may  be  induced  by  al- 
tered quahty  of  blood,  or  by  alteration  of 
function  in  the  heart  or  some  part  of  the 
vascular  system,  are  numerous  and  varied. 
The  functional  activity  of  the  system  as  a 
whole  may  be  degraded,  owing  to  the  fact  of 
its  receiving  an  inadequate  amount  of  blood 
from  a  feeble  or  slowly  acting  heart.  Or  the 
functions  of  a  part  of  the  system  may  be 
interfered  with  by  an  undue  contraction  or 
dilatation  in  its  small  arteries,  or  by  an  im- 
pediment to  the  outflow  of  blood,  inducing  a 
mechanical  congestion.  Again  the  complete 
or  partial  arrest  of  the  blood-flow  in  the 
vessels  of  some  important  region  (owing  to 
thrombosis  or  emboHsm  therein),  or  the  rup- 
ture of  one  of  the  branches  of  such  a  vessel, 
with  extravasation  of  blood  into  the  organ — 
either  of  these  events  may  impair  or  destroy 
the  functions  of  that  particular  part,  even 
if  it  cause  no  more  general  disturbance  of 
nerve-function.  In  short,  both  local  perver- 
sions of  function,  and  structural  changes  in 
the  nervous  system,  are  far  more  frequently 
initiated  by  altered  quality  of  blood,  or  \m- 
natural  phenomena  in  the  vessels  of  the  part, 
than  by  primary  morbid  changes  in  either 
of  the  other  two  components  of  nerve-tissue, 
namely,  the  nerve-elements  themselves  or 
their  interstitial  connective  tissue. 

But,  as  already  intimated,  the  number  of 
different  nervous  diseases  is  referable  princi- 
pally to  the  great  complexity  of  this  system. 
It  is  now  a  familiar  fact  that  the  same  kind 
of  morbid  change  existing  in  different  parts 
of  the  nervous  system  tends  to  give  rise 
to  wholly  dissimilar  groups  of  symptoms. 
Hence  the  importance,  from  a  clinical  point 
of  view,  of  studying  the  varied  frmctions  and 
functional  relationships  of  the  several  parts  of 
the  nervous  system. 

The  most  practical  and  useful  classification 
of  the  principal  component  parts  of  the  ner- 
vous system  is  as  follows : — 

1.  The  Cerebro-Spinal  Division  (or  Ner- 
vous system  of  animal  life). 

a.  The  Encephalon  (Cerebrum  and 

Cerebellum). 

b.  The  Spinal  Cord. 

c.  The  Cerebral  and  Spinal  Nerves. 
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2.  The  Organic  Division  (or  Nervous  sys-  i 
tern  of  vegetative  life). 

a.  The   Pneumogastric   or  Vagus 

Nerves. 

b.  The  Great  Sympathetic  System 

(with  which  is  included  the 
'  Vaso  -  Motor '  System  of 
Nerves). 

This  classification,  though  in  part  natural, 
is  in  other  respects  purely  artificial.  The 
cerebro- spinal  and  the  organic  nerve-centres 
are  structurally  continuous  at  many  points. 
The  vagus  nerves,  and  the  vaso-motor  sys- 
tem of  fibres  in  part,  have  an  encephalic 
origin,  though  the  latter  are  distributed 
almost  throughout  with  the  sympathetic 
system,  of  which  it  constitutes  by  far  the 
most  important  part.  This  sympathetic  sys- 
tem is  connected  at  intervals  with  the  whole 
length  of  the  cerebro -spinal  system,  from  the 
lumbar  enlargement  to  the  base  of  the  brain, 
chiefly  by  connecting  filaments  passtug  be- 
tween it  and  the  anterior  spinal  nerves. 
Some  of  these  connecting  filaments  are  af- 
ferent, others  are  efi'erent.  The  brain  again 
is  brought  into  immediate  relation  with  the 
sympathetic  system  through  the  widespread 
filaments  of  the  pneumogastric  nerves,  which 
mingle  with  almost  all  the  visceral  plexuses, 
both  of  the  thorax  and  of  the  abdomen. 
The  spinal  accessories  seem  to  be  the  motor 
nerves  through  which  the  more  direct  im- 
pressions brought  to  the  medulla  by  the 
pneumogastrics  are  reflected  upon  some  of 
the  viscera.  Similarly,  the  transference  of 
motor  stimuh  direct  fi-om  the  spinal  cord 
to  the  viscera,  in  response  to  afferent  impres- 
sions conveyed  to  it  by  certain  nerves  of  the 
sympathetic  system,  takes  place  through 
motor  fibrils  in  the  filaments  connecting  the 
anterior  spinal  nerves  with  this  system.  The 
sympathetic  system  also  possesses  its  own  in- 
trinsic motor  fibres  and  vaso-motor  centres. 
Other  intrinsic  motor  centres  probably  exist 
amongst  the  sympathetic  ganglia,  which, 
like  those  of  the  heart,  may  be  capable  of 
bringing  aboiat  muscular  contractions  in  the 
parts  with  which  they  are  severally  in  re- 
lation. 

The  direct  consequence  of  the  close  rela- 
tionship between  the  viscera  and  the  fibres 
of  the  pneumogastric  and  spinal  accessory, 
as  well  as  between  the  spinal  motor  nerves 
and  those  emanatmg  from  the  central  con- 
nexions of  the  vaso-motor  system,  is  that  we 
find  lesions  of  some  portions  of  the  cerebro- 
spinal system  frequently  involving  altered 
actions  in  parts  under  the  immediate  influ- 
ence of  the  nervous  system  of  organic  life — 
as  when  diseases  of  the  bulb  and  its  neigh- 
bourhood disturb  the  action  of  the  heart  or 
the  respiratory  processes,  when  _  vomiting  is 
produced  by  cerebral  or  spinal  disease,  when 
diabetes  or  polyuria  is  induced  by  irritations 
of  the  fourth  ventricle.  Such  effects,  again, 
iire  illustrated  by  the  flow  of  tears  imder  the 


influence  of  grief,  by  the  arrest  of  the  sali- 
vary secretion  under  the  influence  of  fear,  or 
by  the  occasional  production  of  an  increased 
flow  of  the  same  fluid  at  the  thought  of 
savoury  food.  Or,  the  action  of  the  two 
nervous  systems  upon  one  another  may  take 
place  in  an  opposite  direction,  as  when  in  a 
neurotic  subject  an  irritant  in  the  intestine, 
or  the  passage  of  a  renal  calculus  down  the 
m-eter,  gives  rise  to  convulsions ;  when,  ac- 
cording to  some  authorities,  forms  of  'reflex' 
paralysis  are  produced ;  when  the  '  spirits ' 
are  depressed  under  the  influence  of  visceral 
disease,  sometimes  to  such  an  extent  as  to 
induce  melanchoUa ;  or  when,  on  the  other 
hand,  irritative  states  of  the  ovary  lead  to  that 
form  of  insajiity  known  as  nymphomania. 

Sympathetic  disturbances  are  also  apt  to 
show  themselves  in  the  functions  of  certain 
parts  comprised  within  the  sphere  of  the 
cerebro-spinal  system  itself,  when  some  other 
portion  of  it  becomes  the  seat  of  disease, 
though  the  extent  to  which  this  occurs  is  stfll 
involved  in  much  doubt.  Brown- Sequard 
believed  that  hemiplegia  itself  is  often  in- 
duced by  an '  inhibitory '  influence,  emanating 
from  some  morbid  portion  of  the  brain  and 
acting  upon  certain  motor-cells  in  the  spinal 
cord.  Similarly  we  find  an  irritation  occur- 
ring in  one  portion  of  the  organic  nervous 
system  entailing  morbid  manifestations  in 
some  other  and  perhaps  distant  part  of  this 
system,  as  when  the  early  stage  of  pregnancy 
or  when  ovarian  or  uterine  disease  leads  to 
vomiting ;  when  certain  irritations  of  the 
stomach  excite  the  act  of  coughing ;  or  when 
irritations  of  the  bronchial  mucous  membrane 
lead  to  vomiting.  Essentially  similar  phe- 
nomena are  seen  when  suprarenal-capsular 
disease  leads  to  sickness ;  or  when  a  blow  on 
the  epigastrium,  by  conveying  a  shock  to  the 
semilunar  ganglia,  causes  an  arrest  of  respi- 
ration or  of  the  heart's  action.  See  Sympa- 
thetic System,  Disorders  of. 

This  tendency  to  the  estabUshment  of 
sympathetic  or  related  disturbance  of  distant 
parts  in  local  diseases  of  the  nervous  system 
is  one  of  the  principal  sources  of  the  great 
complexity  of  the  problems  of  diagnosis  in 
these  affections.  Thus,  though  a  lesion  in 
the  brain  may  give  rise  to  a  certain  set  of 
direct  effects,  the  consequences  of  the  same 
lesion  may  also,  and  mostly  do,  become 
multiplied  by  tbe  production  of  what  are 
caUed  indirect  effects.  SucU  indirect  effects 
may  show  themselves  either  ui  the  direction 
of  arrest  or  of  exaltation  of  function  in  other 
parts  of  the  brain  or  spinal  cord,  and  in  the 
former  case  they  are  often  said  to  be  brought 
about  by  '  iahibition.' 

The  proportion  between  the  direct  and 
the  indirect  effects  resultmg  from  an  injury 
to  nervous  tissue  varies  greatly  in  different 
cases,  according  to  the  seat,  extent,  and 
nature  of  the  lesions,  as  well  as  according 
to  the  age,  sex,  and  general  health  of  the 
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patients.  Hence  it  often  happens  that  the 
same  kind  of  lesion  seems  at  different  times 
to  give  rise  to  different  sets  of  chnical 
phenomena. 

In  regard  to  diseases  of  the  orgcmto  ner- 
vous system  om  knowledge  is  at  present  ex- 
tremely defective.  The  recognition  of  the 
diseases  of  this  system — that  is,  as  diseases 
having  such  or  such  a  pathological  starting- 
point — is  beset  with  pecuUar  difficulties. 
This  is  in  part  attributable  to  the  free  con- 
nexions existing  between  the  organic  and 
the  cerebro-spinal  nervous  system,  and  the 
consequent  difficulty,  so  frequently  arising, 
which  opposes  itself  to  our  settlement  of  the 
question  as  to  whether  any  particular  group 
of  symptoms,  possibly  due  to  some  primary 
disease  of  a  portion  of  the  organic  nervous 
system,  really  owns  such  a  cause,  or  whether 
it  is  rather  due  to  some  disordered  condition 
of  the  cerebro-spinal  centres,  which  induces 
indirect  effects  on  the  side  of  the  nervous 
system  of  organic  life.  Then,  again,  in  other 
cases,  disease  of  some  portion  of  the  organic 
nervous  system  may  really  exist,  which,  by 
reason  merely  of  our  present  defective  physio- 
logical and  pathological  knowledge,  remains 
unsuspected  as  a  disease  having  that  particu- 
lar nature  and  origin. 

The  natiu-e  of  the  functions  performed  by 
tbe  organic  nervous  system  sufficiently  ex- 
plains this  difficulty.  In  part  it  serves  to 
link  the  functional  activity  of  certain  viscera 
with  sensory  impressions  or  motor  acts  re- 
ferable to  the  cerebro-spinal  system,  as  in 
the  processes  of  ordinary  or  disturbed  respi- 
ration, parturition,  &c. ;  in  part  also  it  brings 
different  organs  into  co-ordinated  activity,  as 
when  the  presence  of  food  in  the  alimentary 
canal  excites  the  simultaneous  activity  of 
the  pancreas,  the  liver,  and  other  glandular 
organs.  And  how  well  such  functions  as 
those  last-named  are  performed  we  are  often 
only  able  to  estimate  vaguely,  if  at  all,  since 
the  actions  of  those  portions  of  the  nervous 
system  on  which  they  depend  do  not  reveal 
themselves  either  by  sensible  impressions,  or 
by  movements  of  parts  of  which  we  are 
conscious. 

Other  functions  of  the  '  sympathetic '  ner- 
vous system,  such  as  those  which  have  to  do 
with  the  mamtenance  and  regulation  of  the 
ranctional  activity  of  the  blood-making  or 
ductless  glands— namely,  the  liver,  the  spleen, 
the  suprarenal  capsules,  the  thyroid  gland 
and  the  lymphatic  glands— are  even  stiU 
rarther  beyond  the  pale  of  recognisable 
phenomena.  Yet  disturbances  of  these  purely 
organic  functions  may  give  rise  to  certain 
general  affections,  which  we  are  unable  to 
refer  to  morbid  states  or  actions  of  this 
portion  of  the  nervous  system.  Suprarenal- 
capsular  disease,  leucocythsemia,  azoturia, 
oiabetes,  chlorosis,  various  forms  of  anromia, 
and  other  conditions  of  general  malnutrition^ 
are  instances  of  diseases  possibly  due  to  de- 


ficient or  perverted  action  of  some  of  these 
blood-making  organs,  immediately  occasioned 
by  morbid  conditions  of  the  sympathetic 
nerve-centres  in  relation  therewith.  And  it 
may  be  fairly  presumed  that  the  functional 
activity  of  these  organs  is  influenced  by  the 
nerves  and  nerve-centres  with  which  they 
are  in  connexion— just  as  that  of  ordinary 
secretory  glands  (such  as  the  parotid  and 
sub-maxillary)  is  known  to  be  under  the  in- 
fluence of  the  nerves  with  which  they  are 
supplied. 

The  true  pathology  of  such  general  diseases 
as  have  been  named,  we  may  hope,  will  be 
ultimately  elucidated  by  the  application  of 
the  same  means  as  have  led  to  our  present 
knowledge  concerning  the  symptomatology 
of  local  diseases  in  the  cerebro-spinal  portion 
of  the  nervous  system.  This  means,  there- 
fore, would  consist  in  a  more  searching  and 
habitual  examination  of  the  several  parts  of 
the  nervous  system  of  organic  life,  so '  as  to 
endeavour  to  connect  morbid  appearances  in 
its  several  centres  with  appreciable  patho- 
logical states  of  ductless  glands  and  other 
organs,  and  the  still  further  endeavour  to 
correlate  these  morbid  appearances  with  the 
respective  states  of  health  or  symptoms  ex- 
hibited by  the  patients  during  life.  Slow 
and  difl&cult  as  this  method  is,  it  is  the  only 
one  (apart  from  the  experimental  method 
with  lower  animals,  which  is  here  available 
only  to  a  very  limited  extent)  that  would 
appear  to  hold  out  any  probabihty  of  ulti- 
mate success. 

The  obscurity  prevailing  in  reference  to 
diseases  of  the  cerehro-spinal  nervous  system 
is  not  to  be  compared  in  extent  with  that 
relating  to  the  nervous  system  of  organic 
life.  The  reason  of  this  is  obvious.  Devia- 
tions from  its  proper  functions  come  much 
more  easily  under  the  ken  of  the  physician 
and  of  the  patient;  whilst,  in  addition, 
morbid  changes  in  this  part  are  a  few  degrees 
less  difficult  to  detect ;  and  as  they  are  situated 
in  parts  which  are  also  much  more  frequently 
scrutinised  in  the  post-mortem  room,  such 
changes  are  in  reahty  far  more  frequently 
recognised  than  when  they  occur  in  one  or 
other  of  the  more  scattered  centres  of  the 
nervous  system  of  organic  life. 

For  some  general  remarks  on  the  diseases 
of  the  cerebro-spinal  nervous  system,  the 
reader  is  referred  to  the  articles,  Bbain, 
Diseases  of;  and  Spinal  Cord,  Diseases  of. 

.Etiology  and  Pathology. — The  proper 
and  well-balanced  working  of  the  nervous 
system,  as  a  whole,  depends  upon  the  main- 
tenance of  the  accustomed  degree  of  excita- 
bility in  its  different  nerve-centres ;  and  the 
proper  nutrition  of  such  centres,  upon  which 
their  normal  molecular  mobility  depends,  is 
certainly  largely  dependent  upon  their  habit- 
ually receiving  a  supply  of  blood  which  is 
definite  in  amount,  and  imiforin  in  quality. 
But  the  amount  of  blood  going  to  any  tissue 
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or  part  is  subject  to  the  regulating  influence 
of  the  local  vaso-motor  centre,  with  which 
the  vaso-motor  nerves  supplying  the  blood- 
vessels in  question  are  in  relation.  By  the 
influence  of  other  parts  of  the  nervous  system, 
or  owing  to  the  condition  of  these  vaso-motor 
nerve-centres,  the  vessels  dependent  upon 
them  may  be  either  unduly  contracted  or 
unduly  dilated.  Again,  the  proper  quality  of 
blood  is  subject  to  much  alteration  in  different 
diseases ;  for  instance,  it  may  be  thin  and 
poor  in  ansemic  states,  it  may  contain  poison- 
ous ingredients  in  workers  with  lead  and 
mercury,  whilst  it  may  contain  varied  noxious 
constituents  in  those  suffering  from  grave 
hepatic  and  renal  disease,  from  septicaemia, 
and  from  the  acute  specific  fevers.  In  this 
latter  group  there  is,  however,  reason  to 
believe  that  some  of  the  abnormal  nervous 
phenomena  which  are  apt  to  manifest  them- 
selves may  be  due,  not  so  much  to  the  direct 
toxic  influence  of  altered  blood,  as  to  the 
fact  that  in  such  states  of  the  system  the 
blood  may  be,  at  times,  more  prone  than 
natural  to  coagulate  in  the  minute  vessels  of 
the  nervous  system.  Such  undue  proneness 
to  coagulate  sometimes  depends  upon  the 
existence  of  an  increased  number  of  white 
blood-corpuscles,  which,  either  frpm  the  state 
of  the  blood-plasma,  or  from  the  condition 
of  the  tissues  outside,  show  a  more  than 
usual  amoeboid  activity.  Or  an  undue  prone- 
ness of  the  blood  to  coagulate  in  some  of  the 
small  vessels  of  the  nervous  system,  during 
or  after  certain  of  the  acute  specific  diseases, 
may  be  due  to  an  imnatural  tendency  of  the 
fibrin  to  separate  from  such  altered  blood. 
The  nutritive  changes  taking  place  in  dif- 
ferent tissues  are  chemical  changes,  differing 
from  one  another  in  exact  nature,  and  there- 
fore capable  of  reacting  differently  upon  the 
blood  circulating  through  such  parts.  These 
facts  suffice  to  show  how  difficult  it  is  to 
draw  the  line  between  what  are  probably 
mere  toxic  effects  of  an  altered  blood,  and 
those  which  are  due  in  the  main  to  minute 
and  almost  inappreciable  changes  in  the  con- 
dition of  the  smaller  blood-vessels  of  a  nerve- 
centre. 

But  whenever  variations  take  place  in  the 
nutritive  condition  of  any  centre,  these  varia- 
tions are  apt  to  involve  not  only  an  altered 
action  in  that  particular  part,  but  a  perverted 
fimctional  activity  of  other  related  parts.  _  It 
often  happens,  therefore,  that  an  exaltation 
or  diminution  of  functional  activity  in  some 
one  part  of  the  nervous  system  causes  a 
diminution,  exaltation,  or  other  perverted 
activity  in  distant  parts  of  the  system.  Thus, 
owing  to  the  many  possible  permutations  and 
combinations,  we  may  get  the  most  varied 
grouping  of  abnormal  phenomena  traceable 
to  altered  actions  in  the  nervous  system,  and 
having  for  a  starting-point  some  perverted 
functioning  of  one  or  more  nerve-centres. 
We  have  here  some  of  the  modes  of  pro- 


duction of  what  are  commonly  called  fwnc- 
tional  dAsemes.  Diseases  of  this  type  are 
specially  apt  to  manifest  themselves  after 
some  unusual  strain  has  been  thrown  upon 
the  nervous  system,  especially  if  the  general 
health  was  at  the  same  time  lowered.  The 
strain  may  have  arisen  from  prolonged  over- 
work and  deficient  sleep,  or  from  some  sudden 
mental  shock,  whether  of  joy  or  terror,  but 
more  especially  the  latter.  At  other  times 
such  functional  diseases  appear  without  any 
assignable  cause,  more  especially  in  persons 
of  a  neurotic  habit  of  body.  Great  differences 
exist  amongst  different  individuals  in  this 
respect — that  is,  in  their  proclivity  to  diseases 
of  the  nervous  system,  though  it  is  a  matter 
of  common  observation  that  children  and 
females  are,  as  a  rule,  much  more  prone  than 
men  to  become  affected  by  nervous  diseases 
of  this  type. 

It  is  now  a  well-estabhshed  fact  that  per- 
sons who  are  endowed  with  a  neurotic  habit 
of  body,  very  frequently  transmit  a  similar 
tendency  to  their  children.  It  is  not  a  ten- 
dency to  any  one  particular  disease,  but  a 
vulnerability  of  the  nervous  system  as  a 
whole  which  is  transmitted,  so  that  imder 
the  influence  of  even  a  comparatively  shght 
strain,  this  weakness  may  manifest  itself  in 
one  or  other  of  various  ways.  It  may  reveal 
itself  by  mere  general  nervousness  or  tremors, 
by  attacks  of  chorea,  by  epilepsy,  or  by  one 
or  other  of  the  forms  of  insanity.  When  the 
neurotic  habit  of  body  exists  to  a  well-marked 
extent,  either  in  one  or  in  both  parents,  dif- 
ferent children  may  be  affected  in  several  of 
these  modes ;  yet  it  is  not  necessarily  so,  for 
the  inherent  vigour  of  some  of  their  progeny 
may  cause  such  tendencies  to  be  dwarfed  and 
practically  blotted  out. 

Other  diseases  of  the  nervous  system  are 
induced  by  definite  and  easUy  recognisable 
structural  changes  belonging  to  one  or  other 
of  the  following  varieties.  Rupture  of  blood- 
vessels often  happens,  causing  hcBmorrhagc 
either  into  or  upon  the  brain  or  spinal  cord ; 
though  haemorrhage  into  the  latter  organ  is 
an  extremely  rare  event.  Or  changes  may 
occur  in  the  vessels  of  some  part  of  the 
nervous  system,  leading  to  their  narrowing 
or  actual  occlusion  by  the  combined  influence 
of  degenerations  and  thrombosis ;  or  a  simi- 
lar result  may  be  brought  about  by  the  lodg- 
ment of  an  embolus,  and  in  each  case  the 
consequence,  if  the  patient  Uves  long  enough, 
is  the  establishment  of  a  focus  of  softening 
in  the  brain  or  spinal  cord.  In  addition  to 
these  changes  we  have  others  of  an  irritative  or 
inflammatory  nature.  These  may  affect  the 
surface  of  the  brain,  when  they  are  associated 
with  simple  or  with  tubercular  meningitis : 
or  they  may  implicate  some  deeper  portion 
of  its  substance,  though  unfortunately  we  are 
at  present  only  very  imperfectly  able  to  sepa- 
rate these  inflammatory  affections  from  the 
more  simple  degenerative  softenings,  either 
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at  the  bedside  or  in  the  post-mortem  room. 
If,  however,  the  inflammatory  focus  should 
subsequently  become  the  seat  of  an  abscess, 
the  latter  difficulty  would  disappear.  In  the 
nerve-trunks  an  inflammatory  condition, 
affectino-  principally  their  connective-tissue 
envelopes,  is  not  infrequently  met  with,  and 
"oes  by  the  name  of  neuritis.  Again,  tumours 
may  be  foimd,  either  arising  in  or  pressing 
upon  some  portion  of  the  nervous  system. 
These  may  have  been  produced  under  the 
influence  of  tuberculosis  or  syphilis,  or  they 
may  be  cancerous,  or  wholly  unrelated  to 
any  general  diathetic  state.  Acephalocysts 
or  cysticerci  are  also  occasionally  met  with 
pressing  upon  the  surface,  or  within  the  sub- 
stance of  the  brain ;  or  fluid  may  accumulate 
within  the  ventricles,  as  in  hydrocephalus. 
But  a  far  more  frequent  morbid  condition 
■consists  of  an  overgrowth  of  the  interstitial 
connective  tissue,  leading  to  the  formation  of 
patches  or  tracts  of  sclerosis  in  the  brain  and 
spinal  cord.  This  change  constitutes  the  basis 
of  several  well-recognised  morbid  conditions 
■of  a  progressive  type.  Lastly,  we  may  have 
certain  special  forms  of  atrophy  and  degene- 
ration, showing  themselves  more  especially 
in  the  nerve-cells  of  various  parts  of  the 
brain,  spinal  cord,  or  sympathetic  ganglia. 

Treatment. — For  the  treatment  of  nervous 
diseases  we  have  at  our  disposal  a  number  of 
invaluable  remedies,  the  action  of  which  is 
more  or  less  special.  Thus,  we  have  strych- 
nine and  bromide  of  potassium,  possessing  the 
opposite  properties  of  increasing  and  dimin- 
ishing the  reflex  excitability  of  the  nervous 
system,  in  addition  to  other  beneficial  modes 
of  action.  We  have  chloral,  morphine,  sul- 
phonal,  chloralamid,  and  other  drugs,  acting 
either  directly  or  indirectly  as  hypnotics,  and 
thus  allowing  the  curative  action  of  rest  to 
come  into  play.  We  have  opium  and  Indian 
hemp,  subcutaneous  injections  of  morphine, 
antifebrin,  and  the  constant  galvanic  current 
as  pain-subduers.  We  have  drugs  like  ergot, 
belladonna,  nitro-glycerine,  and  nitrite  of 
amyl,  capable  of  influencing  the  calibre  of 
the  smaller  arteries.  We  have  in  conium 
and  chloroform  most  powerful  agents  for 
relaxing  the  whole  muscular  system.  We 
have  iodide  of  potassium,  which  in  syphilis 
■and  other  cachectic  states  of  the  system 
seems  to  act  as  a  direct  antidote  for  the 
-dispersion  of  gummatous  or  other  connective- 
tissue  overgrowths.  Whilst  in  the  various 
forms  of  electricity  we  have  special  agents 
of  the  highest  value,  not  only  for  mitigating 
pain,  but  for  allaying  spasm,  for  improving 
the  nutrition  of  wasted  muscles,  and  for 
facilitating  the  bringing  of  them  again  under 
the  influence  of  the  will  in  cases  of  paralysis. 

The  above  are  only  some  of  the  chief 
special  remedies  which  we  employ  in  the 
treatment  of  nervous  diseases.  We  have, 
as  more  general  remedies— so-called  nervine 
tonics— the  preparations  of  arsenic,  iron, 


quinine,  zinc,  phosphorus,  cod-liver  oil,  &e. ; 
whilst  we  have  also  frequent  occasion  to  call 
to  our  aid  ordinary  tonics,  purgatives,  em- 
menagogues,  anthelmintics,  and  counter- 
ii-ritants,  together  with  cold  or  tepid  douches, 
and  the  shampooing  or  massage  of  paralysed 
limbs. 

The  manifestations  of  nervoiis  disease  are 
immensely  influenced  by  the  general  state  of 
health  of  the  patient,  and  this  not  only  in  so- 
called  fimctional,  but  even  in  the  gravest  of 
structural  diseases.  There  is  indeed  no  class 
of  affections  in  which  more  good  may  result 
from  a  minute  regard  to  change  of  air,  diet, 
rest  and  exercise,  amount  and  kind  of 
labour,  and  that  general  attention  to  all 
hygienic  details  upon  which  those  most 
skilled  in  the  treatment  of  these  diseases 
always  largely  rely.  There  are  few  clnronic 
diseases  of  the  nervous  system,  even  of  the 
most  obstinate  and  progressive  type,  in  which 
very  much  may  not  be  done  either  to  arrest 
or  to  stay  their  progress,  by  careful  attention 
to  such  hygienic  details,  by  the  judicious  ad- 
ministration of  drugs,  and  by  maintaining 
the  general  health  of  the  patient  at  the 
highest  possible  standard. 

H.  Chaelton  Bastian. 

NERVOUS  TEMPERAMENT.— See 

Nervous  ;  and  Temperament. 

NETTLE  RASH.— A  popular  synonym 
for  urticaria.    See  Urticaria. 

NEUENAHR,  in  Germany.— Ther- 
mal alkaline  waters.    See  Mineral  Waters. 

NEU  RAGOCZI,  in  Prussia  (Sax- 
ony).— Mturiated  saline  waters. 

NETJRALGrIA  {vevpov,  nerve;  and 
aXyeo),  I  suffer  pain). — Synon.  :  Fr.  Nevral- 
gie;  Ger.  Neuralgic. — This  is  a  term  ap- 
plied to  a  disease  of  the  nervous  sensory 
apparatus,  marked  by  paroxysmal  pain, 
which  is  for  the  most  part  unilateral,  and 
in  the  course  of  nerves.  In  many  cases  no 
evidence  of  change  in  the  periphery  of  the 
nerve  is  discoverable,  and  to  these  the  term 
neuralgic  is  pei-haps  most  properly  applied ; 
in  others,  however,  there  is  reason  to  think 
that  inflammation  of  the  nerve  is  at  least 
the  starting-point  of  the  disorder.  The 
diagnostic  points  are  as  yet  not  sufficiently 
certain  for  these  cases  of  neuritis  to  be 
absolutely  separated  from  those  of  simple 
neuralgia,  and  they  may  so  far  be  considered 
together.  Eelative  constancy  in  the  pain, 
with  paresis  and  atrophy  of  muscles  supplied 
by  the  affected  nerve,  and'  swelling  of  the 
nerve-trunk,  point  to  nem-itis.  See  Neur- 
itis. 

-ZEtiology. — Neuralgia  is  prone  to  occur 
in  families  marked  by  neurosal  tendencies, 
not  necessarily  of  neuralgic  character,  but 
which  display  themselves  in  various  phases 


202 


NEURALGIA 


of  psychical  disturbance,  as  insanity,  hys- 
teria, hypochondriasis,  or  in  the  shape  of 
epilepsy  and  chorea.  Rare  before  puberty, 
that  crisis  has  a  strong  predisposing  in- 
fluence. In  the  middle  period  of  hfe,  though 
first  attacks  are  not  very  common,  revivals 
of  old-standing  disease  are  apt  to  occui-,  as 
a  result  apparently  of  the  depression  occa- 
sioned by  the  wear  and  tear  of  life.  Pre- 
mature agedness  (marked  by  atheromatous 
changes  in  the  vessels,  arcus  seniUs,  perma- 
nent greyness  of  hau-,  baggmg  of  the  cheeks, 
pulmonary  emphysema)  conduces  to  severe 
and  intractable  neuralgias.  Malaria  is  a 
potent  cause.  The  presence  of  sewer-gas  in 
a  house  may  occasion  persistent  neuralgia. 
Anaemia  and  malnutrition  generally,  how- 
ever brought  about,  play  an  important  part. 
So  also  do  sexual  excesses,  and  perhaps 
likewise  a  state  of  celibacy.  Pregnancy, 
over-lactation,  and  menorrhagia  are  each 
predisposing  causes.  The  most  frequent 
exciting  causes  are  cold,  especially  damp 
cold;  injury  to  the  nerve  by  violence,  or 
by  the  encroachment  of  morbid  growths; 
syphilis ;  gout ;  and  the  presence  of  lead  or 
mercury  in  the  system.  Irritation  of  peri- 
pheric organs  may  excite  neuralgia  in  nerves 
nearly  or  remotely  associated.  So  dental 
caries  may  induce  supra-orbital  neuralgia; 
indigestion  may  excite  anginous  symptoms  ; 
uterine  disease  may  excite  neuralgia  of  dis- 
tant nerve-trunks — as,  for  examine,  the 
occipital;  and  the  presence  of  intestinal 
worms  may  explain  the  occurrence  of  neur- 
algia in  parts  quite  unconnected  with  the 
bowels.  Neuralgia  is  a  common  sequel  of 
relapsing  fever  and  of  influenza. 

Anatomical  Characters. — In  simple  neur- 
algia no  definite  lesions  are  discoverable — 
at  least,  none  that  are  constant  enough  to 
deserve  the  place  of  necessary  accompani- 
ments or  factors  of  the  disease.  As  a  result 
of  neuritis  or  perineuritis  the  nerve-trunk 
is  sometimes  found  swoUen  and  hyperaemic ; 
or,  in  a  later  stage,  it  may  be  atrophied  and 
its  fibres  degenerated. 

Symptoms. — After  some  little  preceding 
numbness,  cutaneous  anaesthesia,  or  other 
abnormality  of  sensation,  the  import  of 
which  gets  to  be  well  understood  by  persons 
liable  to  neuralgia,  the  patient  is  seized  with 
pain,  which  at  first  is  not  severe,  and  ceases 
quickly,  but  returns  in  a  few  seconds  or 
minutes,  lasting  for  a  short  time,  and  then 
remitting.  These  darts  revive  with  shorter 
and  shorter  intervals,  so  that  in  a  little  time 
the  pain  appears  to  be  almost  continuous,  or 
interrupted  only  by  waves  of  intensity,  and 
it  will  last  for  some  seconds  or  more  than  a 
minute  together.  Then  comes  a  respite,  to 
be  followed  by  recurrence,  and  these  alterna- 
tions may  continue  for  a  few  minutes  or  as 
many  hours.  In  attacks  of  long  duration 
where  no  treatment  is  applied,  the  pains 
gradually  get  less  acute,  the  intermissions 


longer,  and  the  outbreak  slides  off  into  a. 
confused  feeling  of  discomfort  and  bruising 
about  the  seat  of  pain,  coujjled  with  a  sense 
of  exhaustion  and  desire  for  sleep.  The 
character  of  the  pain  varies :  it  is  described 
as  darting  Hke  a  knife  or  like  lightning, 
crushing,  hammering,  boring,  and  sometimes 
burning.  In  neuralgia  about  the  head  the 
patient  will  often  be  seen  to  cringe  and  recede 
before  the  plunges  of  pain,  as  though  he  were 
receiving  blows.  When  the  pain  is  at  its 
worst  there  is  often  a  radiation  of  it  to  other 
nerves,  and  especially  to  those  placed  sym- 
metrically with  the  one  affected;  but  this 
secondary  pain  never  attains  anything  like 
the  severity  of  the  original.  Not  always,  but 
very  commonly,  certain  definite  points  where 
pressure  is  exceedingly  painful  may  be  found 
by  palpation.  These,  the  points  douloureux 
of  Valleix,  have  a  certain  diagnostic  import- 
ance. Rare  in  first  attacks,  they  are  much 
more  common  in  patients  who  have  been 
subject  to  recurrences  during  many  years. 
There  is  always  a  nerve-branch  under  the 
skin  at  these  points ;  and  more  often  than  not 
they  correspond  with  the  point  of  emergence 
of  a  nerve  from  a  bony  groove  or  opening,  or 
its  passage  through  a  muscular  aponeurosis.. 
Pallor  of  the  skin,  followed  by  intense  red- 
ness, horripilation,  and  other  evidences  of 
vaso-motor  disturbance,  are  common.  In 
the  case  of  nerves  being  attacked  which 
preside  over  glands  there  is  often  mcreased 
secretion.  The  tactile  sensibihty  of  the  skin 
is  almost  always  diminished  after  a  time 
in  the  neighboiurhood  of  the  affected  nerve,, 
though  at  first  there  is  some  hypersesthesia. 

Local  Varieties. — The  varieties  of  neur- 
algia are  divided  into  two  primary  groups, 
namely:  I.  Superficial;  and  II.  Visceral. 

I.  Superficial.— These  include  the  fol- 
lowing : — 

{a)  Trigemvnal  neuralgia.  See  Tic  Dou- 
loureux. 

(6)  Cervico-occipital  neuralgia. — The  pos- 
terior branches  of  the  first  four  pairs  of  spinal 
nerves  may  be  affected,  but  it  is  that  of  th& 
second,  the  great  occipital,  which  is  most  im- 
portant, from  its  size,  and  the  fi-equency  with 
which  it  is  attacked.  Shooting  pains  start 
firom  just  below  the  occiput,  and  run  over  the 
back  and  top  of  the  head,  sometimes  into  the 
external  meatus,  and  often  to  the  fi-ont  of  the 
head  and  face.  Giddiness,  noise  in  the  ears^ 
and  some  confusion  of  ideas  are  often  as- 
sociated, and  frequently  cause  cervico-occipital 
neuralgia  to  be  mistaken  for  commencing 
organic  disease  of  the  brain.  It  may  begin 
by  such  acute  tenderness  of  the  scalp  as 
makes  it  an  agony  to  brush  the  hair. 

(c)  Cervico-hrachialneuralgia. — The  nerves 
of  the  brachial  plexus  and  the  posterior 
branches  of  the  four  lower  cervical  nerves 
are  here  concerned.  The  pains  affect  the 
neck  and  shoulders,  or  shoot  down  the  arm 
to  the  hand,  in  the  coui'se  of  one  or  more  of 
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the  nerve-trunks.  Painful  points  may  be 
found  in  the  axilla,  over  the  upper  part  of 
the  deltoid,  at  the  bend  of  the  elbow,  three 
inches  above  it  externally,  in  the  groove 
between  the  inner  condyle  of  the  humerus 
and  the  olecranon,  at  the  ulnar  side  of  the 
annular  Hganient,  and  where  the  radial  nerve 
becomes  superficial.  The  ulnar  nerve  is  that 
most  often  affected,  but  the  neuralgia  usually 
spreads  to  other  trunks.  This  form  of  neur- 
algia is  sometimes  associated  with  the  pre- 
sence of  carious  teeth. 

(d)  Dorso-intercostal  neuralgia.  See  In- 
tercostal Neuralgia. 

(e)  Lumbo-ahdominal  neuralgia. —  Here 
the  superficial  branches  of  the  lumbar  plexus 
to  the  abdominal  walls  are  affected.  It  is 
less  common  than  intercostal  neuralgia,  but 
resembles  it  generally.  The  female  sex  is 
apt  to  be  most  affected.  Tender  points  may 
be  foimd  close  to  the  spine,  at  the  middle  of 
the  crest  of  the  ilium,  in  the  hypogastric 
region,  in  the  groin,  and  on  the  scrotum. 

(/)  Crural  neuralgia. — This  variety  is 
almost  always  met  with  as  a  complication  of 
sciatica,  being  rare  by  itself.  Pain  occurs  in 
the  firont  of  the  thigh  and  knee,  and  inner 
surface  of  the  leg  and  foot.  The  long  saphenous 
branch  of  the  anterior  crural  nerve  is  most 
commonly  affected.  This  form  of  neur- 
algia is  not  infrequent  in  hip-joint  disease, 
where  it  is  secondary  to  irritation  of  the 
branches  of  the  obturator  nerve  supplying 
the  joint. 

{g)  Obturator  neu/ralgia  affects  the  inner 
side  of  the  thigh. 
{h)  Femoro-popliteal  neuralgia.  See  Sola.- 

TICA. 

(i)  Goccydynia. — Pain  in  the  neighbour- 
hood of  the  coccyx,  more  properly  called 
coccygodynia,  especially  apt  to  occur  in 
women,  is  sometimes,  but  by  no  means  al- 
ways, due  to  neuralgia  of  the  coccygeal 
plexus.    See  Coccygodynia. 

II.  Visceral. — (a)  Cardiac. — A  certain 
portion  of  the  class  of  cases  called  angina 
pectoris  depends  upon  cardiac  neuralgia  (see 
Angina  Pectoris).  There  is  sudden  severe 
pain  at  the  lower  end  of  the  sternum,  darting 
to  the  back  and  down  the  left  arm,  or  it  may 
be  diffused  over  the  chest  and  affect  both 
arms.  The  heart  feels  as  though  it  were 
grasped,  the  face  loses  colour,  the  pulse  be- 
comes altered  in  character,  there  is  cold 
sweating,  and  generally  the  aspect  and  feel- 
ing of  approaching  death.  Such  attacks  may 
be  confined  to  two  or  three  repetitions,  or 
there  may  be  a  constant  tendency  to  their 
recurrence  tmder  circumstances  of  fatigue  or 
strong  emotion. 

(b)  Uterine  and  ova/rian  neuralgia. — Pain 
attendant  upon  menstruation,  independent  of 
any  mechanical  difficulty,  is  thus  named.  It 
may  be  excited  by  such  sources  of  peripheral 
irritation  as  ascarides,  leucorrhoea,  renal 
calculus,  prolapsus  uteri,  tumours,  ulceration 


of  the  cervix,  or  impaction  of  faeces ;  or  the 
sources  may  be  in  some  distant  part  of  the 
body.  Ovarian  neuralgia  may  be  accom- 
panied by  congestion  of  the  ovary. 

(c)  The  urethra,  bladder,  rectum,  Mdney, 
and  testis  may  each  be  affected  by  neuralgia. 
The  last-named  may  result  from  self-abuse, 
or  be  consequent  upon  renal  concretion.  See 
Nephralgia. 

{d)  Gastralgia. — Abdominal  neuralgia  is 
characterised  by  intensity  of  colicky  pain, 
occurring  in  paroxysms,  in  circumstances 
differing  from  those  which  induce  ordinary 
dyspepsia.  There  is  nearly  always  a  history 
of  neuralgia  in  some  other  part  of  the  body. 
Vomiting  sometimes,  and  constipation  in- 
variably, accompanies  the  attacks.  See  Gas- 
tralgia. 

Complications  and  Sequels. — Neuralgia 
when  it  attacks  mixed  nerves  may  produce 
muscular  powerlessness,  which  is  not  merely 
a  shrinking  from  making  muscular  effort, 
because  of  the  pain  attending  it,  but  a  tem- 
porary paralysis.  Or  there  may  be  spasm 
of  muscles.  Long-continued  neuralgia  is  at- 
tended by  more  or  less  atrophy  of  the  muscles 
supplied  by  the  affected  nerves,  which  may 
be  temporary,  or,  in  cases  where  frequent 
recurrences  of  the  attack  take  place,  may  be 
permanent.  Certain  forms  of  neuralgia, 
especially  that  of  the  first  division  of  the  fifth, 
intercostal,  and  sciatic  nerves,  are  liable  to  be 
accompanied  by  a  herpetic  eruption.  It  is 
probable  that  these  are  cases  of  neuritis  (see 
Herpes).  Anaesthesia  of  a  portion  of  the 
skin  will  often  persist,  though  the  pain  itself 
may  be  absent. 

Diagnosis. — It  may  be  said  perhaps  that 
for  pain  to  be  strictly  accounted  neuralgic 
there  should  be  no  obvious  cause  for  it,  suck 
as  fever,  local  inflammation,  tumoiu-,  or  injm-y; 
it  should  be  intermittent,  or  at  least  liable  to 
great  exacerbations,  and  independent  of  move- 
ment or  any  external  agency  ;  it  should  take 
the  course  of  one  or  more  nerves  ;  and  there 
should  be  spots  painful  to  pressure  in  some 
of  the  localities  already  indicated.  Neiuralgia 
is  distinguished  from  myalgia  by  the  latter 
involving  the  attachments  of  a  muscle,  not 
occurring  in  paroxysms,  but  dependent  upon 
movement ;  from  aneurysm  by  careful  physical 
examination,  which  is  especially  necessary 
when  the  pain  is  about  the  chest  and  loins. 
In  chronic  rheumatism  the  pain  is  diflfused, 
and  influenced  by  movement ;  and  it  does 
not  afi'ect  the  district  of  a  particular  nerve. 
Acute  rhemnatism  is  accompanied  by  eleva- 
tion of  temperature,  sweating,  and  swelling 
of  joints.  The  thermometer,  and  the  known 
symptoms  and  signs  of  the  several  diseases, 
will  usually  at  once  exclude  pleurisy,  pneu- 
monia, and  peritonitis.  Syphilitic  periostitis 
is  evidenced  by  the  sight  and  touch,  as  well 
as  (if  it  occur  early  in  the  disease)  by  the 
presence  of  febrile  movement.  Where  pain 
in  the  back  is  supposed  to  be  of  nem-algie 
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origin  it  is  important  to  exclude  the  presence 
of  hernia.  Examination  should  be  made  xjer 
vaginam  to  exclude  flexions  or  tumours  of 
the  uterus,  and  per  cmum  for  the  presence  of 
abscess  about  the  rectum  or  of  malignant  dis- 
ease. Organic  disease  of  the  braua  must  be  ex- 
cluded by  the  absence  of  local  palsy,  vomitmg, 
intellectual  distiurbance,  and  optic  nem-itis. 
The  pains  of  Bright's  disease  must  be  care- 
fully excluded  by  search  for  albumen,  signs  of 
arterial  thickening,  and  cardiac  hypertrophy. 
Spinal  irritation  is  accompanied  by  pains, 
which,  however,  fail  to  mark  the  district  of 
particular  nerves,  and  are  vague  and  shifting. 
There  is  hyperaesthesia  of  the  skua  over  some 
of  the  vertebral  spines.  Locomotor  ataxy  is 
characterised  by  pains  of  lightning-like  ra- 
pidity, and  neuralgic  in  character  ;  but  they 
shift,  and  are  often  accompanied  by  a  stagger- 
ing gait,  sometimes  by  diplopia.  Absence  of 
the  patellar  tendon  reflex  (the  quadriceps  ex- 
tensor muscle  at  the  same  time  responding 
freely  to  faradisation  and  blows),  observed 
along  with  shifting  neuralgic  pains,  is  a 
strong  indication  of  locomotor  ataxy.  The 
pains  of  syphilis  in  its  second  stage  may  be 
distinguished  by  the  presence  of  fever,  usually 
also  of  a  rash,  and  by  the  fact  that  they  affect 
many  parts  at  once. 

Prognosis.  —  Youth,  the  absence  of  a 
strongly  marked  history  of  hereditary  neur- 
osis, the  fact  that  neuralgia  has  followed 
exposures  to  unusual  strain,  violence,  severe 
weather,  or  transient  defects  of  nutrition, 
and  that  its  attacks  are  influenced  readily 
by  treatment,  afford  a  favourable  prognosis. 
The  onset  of  the  disease  after  middle  life, 
and  its  concurrence  with  signs  of  arterial 
degeneration,  are  unfavourable  as  regards 
cure.  Neuralgia  of  itself  can  scarcely  be 
said  to  affect  the  duration  of  life.  On  the 
whole,  neuralgia  of  the  fifth  nerve  is  the 
most  persistent. 

Treatment. — In  patients  suffering  from 
malnutrition  the  diet  should  be  ample  and 
nutritious,  and  should  include  a  fair  amount 
of  the  fatty  element,  in  the  form  of  cod-liver 
oil,  butter,  or  cream.  A  little  stimulant  may 
sometimes  be  necessary — enough  to  promote 
primary  digestion ;  but  no  attempt  should  be 
made  to  relieve  pain  by  its  direct  agency. 

Where  rheumatism  is  suspected  as  a  cause 
of  the  neuralgia  it  should  be  treated  by  salicy- 
late of  sodium  in  twenty-grain  doses  three  or 
four  times  a  day.  Two  or  three  grains  of 
iodide  of  potassium  with  fifteen  of  carbonate 
of  sodium,  taken  every  four  hours,  vpill  often 
remove  neuralgic  pain  connected  with  rheu- 
matism. When  malaria  is  suspected,  it  is 
well  to  follow  up  this  treatment  by  quinine 
in  doses  of  from  five  to  ten  or  twenty  grains 
twice  a  day.  A  mercurial  pm"gative  may  be 
usefully  combined  with  a  dose  of  quinine. 
If  there  be  syphilis,  iodide  of  potassium  in 
ten-grain  doses  three  times  a  day  must  be 
had  recoiurse  to ;  if  gout,  the  acetic  extract 


of  colchicum  may  be  given  in  one-grain 
doses  twice  daily,  coupled  with  saline  pur- 
gatives, especially  Carlsbad  natural  salts. 
The  salicylate  of  sodium  is  even  more  useful 
in  gout  than  in  rheumatism.  It  should  be 
given  in  doses  of  twenty  or  thirty  grains 
repeated  two  or  three  times  a  day.  Even 
where  there  is  no  history  of  malaria  quinine 
will  often  be  very  useful,  especially  in  neur- 
algia of  the  first  division  of  the  fifth  {see 
Tic-DouLOUREUx).  The  liquor  arsenicalis, 
in  doses  of  l)\iij,  increased  cautiously  to 
ni^viij  or  n\x,  and  the  tinctm-e  of  steel,  in 
doses  of  D^xxx,  largely  diluted  with  water, 
may  sometimes  be  used  with  advantage; 
and  the  latter  wUl  occasionally  succeed  even 
when  there  are  no  ordinary  signs  of  chlo- 
rosis. As  anemia  may  exist  with  a  well- 
coloured  face,  the  state  of  the  gums  and 
inner  surface  of  the  lower  eyelid  should  be 
examined  for  undue  pallor.  Strychnine,  in 
ITI^iij  to  IT^v  doses  of  the  solution  three 
or  four  times  daily,  is  especially  useful  in 
gastralgia ;  and  belladonna,  in  |  gr.  doses  of 
the  extract  or  H\x  doses  of  the  tincture,  in 
neuralgia  of  the  pelvic  viscera.  Seclusion 
from  irritation  of  various  kinds — movement, 
cold,  noise,  dazzling  light,  worry — should  be 
carefully  maintained  in  cases  of  trigeminal 
nem'algia.  All  sources  of  peripheral  irrita- 
tion, of  which  decayed  teeth,  foreign  bodies 
under  the  skin,  intestinal  worms,  and  imper- 
fectly fitting  boots  are  examples,  should  be 
carefully  searched  for,  and  where  practicable 
removed.  If  lead  be  suspected,  the  drinking- 
water  should  be  tested,  and  if  the  mineral  be 
found  iodide  of  potassium  maj'  be  admin- 
istered. Eemoval  from  imperfectly  ventilated 
rooms,  or  from  exposure  to  noxious  gases,  is 
essential.  A  warm,  dry  climate,  such  as 
Egypt  or  Algeria,  wiU  often  cure  when  aU 
other  remedies  have  failed.  For  immediate 
relief  morphine  may  be  injected  hypodermic- 
ally,  either  near  the  seat  of  pain,  or  in  an 
indifferent  part  of  the  body.  It  is  best  used 
pretty  freely  diluted,  11|^iij  of  a  solution  of 
acetate  of  morphine,  1  to  30,  being  commenced 
with,  and  repeated,  if  necessary,  when  the 
pain  returns.  This  dose  may  be  gradually 
increased  to  one  of  ITl^xv,  but  an  effort  should 
be  made  to  do  with  as  little  as  possible  and 
to  avoid  narcotic  effects.  The  following  pill 
is  often  useful :  R  Quininas  Sulphatis  gr.  j, 
Ferri  Tartarati  gr.  ij,  Morphinse  Acetatis 
gr.  ;  repeated  every  horn*  or  two  when  the 
onset  is  expected. 

In  all  forms  of  neuralgia  considerable  relief 
may  often  be  obtained  by  the  use  of  small 
bhsters  (size  of  a  florin),  applied  in  the  neigh- 
bourhood of  the  principal  focus  of  pain,  one 
following  another  at  intervals  of  two  days, 
not  on  but  near  the  ah-eady  bUstered  surface. 
The  contmuouB  cm-rent,  derived  firom  a 
sufficient  number  of  cells  of  a  battery  to 
cause  a  characteristic  feehng  of  burning, 
may  be  so  appUed  that  the  affected  nerve  is 
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as  completely  as  possible  included  in  the 
voltaic  circuit.  Sponges,  or  leather-covered 
metalHc  disc  electrodes,  moistened  with 
warm  salt  water,  shoidd  convey  the  current, 
and  be  kept  firmly  pressed  upon  the  sldn  for 
about  ten  minutes;  or,  whilst  one  is  still, 
the  other  may  be  slid  along  so  as  to  linger 
in  turn  upon  each  focus  of  pain.  To  avoid 
shock  the  circuit  should  not  be  broken  by 
the  lifting  of  an  electrode  till  the  battery 
is  '  let  down  '  to  zero.  If  relief  be  afforded, 
the  apphcation  may  be  repeated  many  times 
a  day.  No  notice  need  be  taken  of  the 
position  of  the  poles  (+  and  — ),  the  object 
of  the  proceeding  being  simply  to  alter  the 
electric  tension  of  the  tissiTes  which  are  made 
to  form  part  of  the  circuit.  The  method  is 
often  disappointing  in  its  results. 

In  rare  instances,  but  especially  in  ovarian 
neuralgia,  the  hypodermic  injection  of  atro- 
pine (yjfj-  gr.  to  jjV  gi"-  of  the  sulphate)  may 
prove  serviceable.  "Where  there  is  great 
restlessness  and  ii-ritabihty  of  the  nervous 
system,  bromide  of  potassium  in  thirty-grain 
doses  two  or  three  times  a  day  should  be 
used.  Eelief,  in  slight  cases  of  neuralgia,  is 
obtained  by  applying  to  the  skin  such  lini- 
ments as  the  following:  B:  Chloroformi  ^ss, 
Tincturse  Opii  ^ss,  Linimenti  BeUadonnse 
ad  ^hj  ;  or  R  Spiritus  Ammonise  Aromatici, 
^theris,  Tinctuxae  Opii,  Spiritus  Vini  Eecti- 
ficati  aa  ^j-  Aconite  and  veratrine  benumb 
the  sensory  nerves,  but  they  are  uncertain 
remedies  and  very  apt  to  cause  irritation. 

Phenazone  in  doses  of  five  grains  every 
half-hour,  or  from  ten  to  twenty  grains  every 
four  hours,  is  often  very  useful  in  neuralgia. 
An  injection  of  firom  half  to  a  grain  of  hydro- 
chlorate  of  cocaine  at  the  seat  of  pain  will 
scarcely  ever  fail  to  produce  at  least  tem- 
porary relief.  Phenacetin  in  doses  of  from 
four  to  ten  grains  in  cachets  will  frequently 
be  of  service.  Exalgin  may  also  be  tried  in 
doses  of  firom  two  to  four  grains.  The  ex- 
tract of  cannabis  indica,  in  doses  of  ^  gr. 
frequently  repeated,  wiU  sometimes  produce 
great  assuagement  of  sufiering. 

In  unusually  severe  cases,  which  have 
lasted  over  years,  a  portion  of  the  nerve  may 
be  excised ;  or,  what  is  better,  the  nerve, 
which  has  been  exposed  by  an  incision,  may 
be  hfted  fi-om  its  bed  and  so  firmly  pulled 
upon  as  to  be  stretched  {see  Nerves,  Diseases 
ot).  Very  satisfactory  results  have  some- 
times followed  this  procedure.  In  a  case, 
treated  by  the  writer,  of  terribly  severe  neur- 
algia of  the  first  two  divisions  of  the  fifth 
nerve,  the  operation  was  performed  on  each 
division  of  the  nerve  in  turn,  vidth  immediate 
and,  as  far  as  is  known,  permanent  relief 
from  pain.  Some  time  after  the  cure  of  a 
neuralgia  there  may  be  threatenings  of  a 
revival  (dull  heaviness,  with  tenderness  of 
the  part)  following  great  fatigue  or  worry,  but 
not  immediately  amoimting  to  anything. 
Sleep  is  the  best  remedy  for  this  condition, 


j  and  this,  if  necessary,  may  be  aided  by  giving 
ten  grains  of  chloral  hydrate. 

For  the  treatment  of  coccygodynia,  see 

COCCYGODYNIA. 

T.  BUZZAED, 

IfEirRASTHElSriA  (vedpov,  nerve;  d 
priv. ;  and  a-devos,  strength). 

Definition. — A  term  coming  lately  into 
use  to  describe  a  pecuHar  form  of  disease, 
sometimes  spoken  of  as  '  nervous  exhaustion,' 
which  has  been  comparatively  little  studied, 
is  hardly  described  in  our  text-books,  but 
which  is  of  immense  importance,  and  gradu- 
ally increasing  frequency.  The  name  has, 
and  with  good  reason,  been  objected  to  on 
account  of  its  associations,  and  yet  no  better 
one  has  been  proposed.  The  thing  itself  is  a 
very  stern  reality  ;  it  leads  to  untold  misery 
to  the  patient  and  to  all  connected  with  her, 
and  it  requires  laborious  clinical  investiga- 
tion. Provisionally,  therefore,  since  some 
name  is  essential,  this  must  be  used  until  a 
better  is  suggested. 

Symptoms. — The  symptoms  are  protean, 
and  vary  so  much  ia  different  cases  that  no 
accurate  description  of  them  can  be  given. 
They  are  very  different,  in  the  majority  of 
cases,  from  those  of  '  hysteria  '  as  it  is  gener- 
ally understood,  although  no  doubt  '  hysteri- 
cal '  symptoms  often  co-exist.  Many  of  the 
cases  occur  in  clever,  emotional,  but  not 
fanciful  women,  who  would  give  all  they 
possess  to  be  well,  and  heartily  long  for  good 
health,  if  they  only  knew  how  to  obtain  it ; 
and  in  such  cases  the  disease  is  as  far  re- 
moved as  possible  from  the  condition  known 
as  '  hysterical.' 

In  a  large  proportion  of  cases  the  origin 
of  the  illness  can  be  distinctly  traced  to  some 
cause  injurioxasly  affectingthe  nervous  system, 
such  as  the  loss  of  a  near  relative,  monetary 
reverses,  disappointments  in  love,  or  over- 
strain— of  late  so  common  in  the  modern 
system  of  high-class  education  in  women.  In 
the  cases,  comparatively  rare,  but  still  occm-- 
ring  from  time  to  time  in  men,  a  similar 
origin  from  the  vexations  and  strains  of 
business  affairs  is  often  observed. 

The  disease  is  not,  as  a  rule,  suddenly 
established,  but  is  the  gradual  outcome  of 
deteriorated  health.  No  distinctive  or  in- 
variable symptom  can  be  mentioned,  but 
eventually  there  is  a  continuous  inability  for 
any  exertion,  a  constant  feeling  of  weariness 
and  fatigue,  until  at  last  aU  effort  is  given 
up,  and  the  patient  gradually  lapses  into  a 
bed-ridden  or  sofa-ridden  invalid. 

The  appetite  fails,  all  sorts  of  vague  dys- 
peptic discomforts — flatulence,  constipation, 
and  the  like — develop  ;  and  general,  often 
excessive,  emaciation  is  a  common  condition. 
There  is,  however,  a  well-marked,  although 
less  common,  class  of  case,  in  which,  alon<T 
with  all  the  symptoms  of  general  weakness, 
above  referred  to,  there  is  a  deposit  of  much. 
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unwholesome  fat  in  the  subcutaneons  tissues, 
giving  the  patient  a  bloated,  ansEmic,  and  very 
unhealthy  appearance.  The  urine  is  pale,  of 
low  specific  gravity,  loaded  with  phosphates, 
with  a  diminished  amount  of  urea,  and  some- 
times a  slight  trace  of  albumen.  Other  vague 
nervous  symptoms  are  present,  especially 
sleeplessness,  and  various  vaso-motor  dis- 
turbances, such  as  palpitation  and  the  like, 
Mental  and  emotional  symptoms  are  pretty 
sure  to  be  developed  sooner  or  later,  and  are 
generally  fostered  by  the  use  of  drugs,  con- 
stant fruitless  attempts  at  cure,  the  habitual 
resort  to  chloral  and  other  sedatives,  and 
above  all  by  the  well-meant  but  often  highly 
injudicious  attentions  of  over-anxious  rela- 
tives, nurses,  and,  it  must  be  added,  doctors, 
which  are  rarely  wanting. 

Closely  alhed  to  this  form  of  illness,  and 
more  properly  termed  hysterical,  are  a  most 
important  class  of  cases,  in  which  there  is  a 
distinct  imitation  of  real  disease.  Amongst 
these  may  be  mentioned  the  so-called 
'  hysterical  apepsia  '  of  young  girls,  associated 
with  most  marked  emaciation,  loathing  of 
food,  and  a  strange  unrest,  leading  to  exhaus- 
tion of  the  ill-nourished  muscles,  or  various 
forms  of  mimetic  disease,  such  as  paresis  of 
the  limbs,  actual  hysterical  paralysis,  hysteri- 
cal vomiting,  and  the  like.  These,  however, 
it  is  beyond  the  province  of  this  article  to 
dwell  upon  {see  Hysteria).  If  the  history  of 
such  cases  be  studied,  it  will  be  found  that 
they  shew  a  lamentable  record  of  fruitless 
attempts  at  cure.  The  patients  have  ex- 
hausted the  merits  of  all  sorts  of  health 
resorts,  hydropathic  establishments,  and 
medicines ;  they  have  consulted  a  whole 
phalanx  of  doctors ;  and  in  spite  of  all  this 
they  have  gone  steadily  down-hill. 

Treatment.  —  To  Dr.  Weir  Mitchell  of 
Philadelphia  undoubtedly  belongs  the  merit 
of  systematising  a  method  of  dealing  with 
such  cases,  based  on  a  common-sense  appre- 
ciation of  their  causes,  which  renders  them 
no  longer  an  opprobrium  meMcince,  but 
makes  their  recovery  as  nearly  certain  as 
anything  medical  can  be,  provided  only  that 
the  cases  are  properly  selected,  and  the  treat- 
ment is  intelligently  and  thoroughly  carried 
out.  About  this  '  Weir- Mitchell '  treatment, 
as  it  is  often  called,  there  is  no  mystery.  It 
is  essentially  a  systematised  plan  by  which 
the  weakened  body  is  placed  in  thorough  con- 
dition, by  means  of  continuous  rest,  enforced 
feeding,  and  regular  muscular  waste  produced 
by  massage,  which  enables  food  to  be  taken 
•and  assimilated. 

The  essentials  of  this  method  are  : — 

1.  Complete  rest,  the  patient  being  placed 
in  bed  and  kept  there  during  treatment ;  and 
it  should  be  a  sine  qud  nan  that  this  rest 
should  not  be  in  the  patient's  own  house, 
but  in  a  medical  home  or  in  lodgings,  the 
friends  and  relatives,  whose  influence  is 
■often  most  injurious,  being  strictly  excluded. 


2.  Eegular  muscular  exercise  to  produce 
tissue-waste,  by  means  of  massage  of  the 
whole  body,  at  first  for  ten  minutes  or  a 
quarter  of  an  hour  twice  daily,  soon  increased 
to  an  hour  or  an  hour  and  a  half.  The  in- 
fluence of  this  is  often  misunderstood,  and 
this  treatment  is  frequently  erroneously 
talked  of  as  a  '  massage  treatment.'  It 
should  be  borne  in  mind  that  massage  is 
nothing  more  than  a  remedial  agent,  used 
for  a  specific  purpose  ;  that  it  is  not  the  most 
important  part  of  the  cure ;  and  that,  used 
alone,  and  without  enforced  rest  and  over- 
feeding, as  is  unfortunately  so  often  done,  it 
cannot  possibly  be  productive  of  any  real 
good. 

3.  Feeding,  which  is  the  -most  essential  part 
of  the  treatment.  At  first  the  patient  should 
be  placed  on  milk  alone,  about  five  ounces 
every  third  hour.  Within  a  few  days  this  is 
increased  to  ten  ounces,  so  that  at  least  two 
quarts  are  taken  in  twenty-fotir  hours.  Then, 
by  degrees,  solid  food  is  added,  so  that  with- 
in a  fortnight  the  patient  should  be  taking 
three  large  mixed  solid  meals  daily,  in  addi- 
tion to  the  milk,  and  often  a  cup  of  strong 
soup,  with  two  teaspoonfuls  of  beef  peptonoids 
added,  twice  daily  as  well.  This  exaggerated 
diet  is  continued  for  six  weeks  or  two  months, 
when  it  is  gradually  lessened,  the  massage 
also  being  discontinued,  and  the  patient 
allowed  to  get  up.  In  an  average  case  the 
patient  should  gain  from  fourteen  to  twenty- 

I  three  poimds  during  this  time.  It  is  strange 
j  to  see  how,  with  returning  health,  all  invalid 
habits  are  lost,  sleep  becomes  regular  with- 
out drugs,  the  bowels  cease  to  require  as- 
sistance, and  the  whole  appearance,  and 
apparently  even  the  nature,  of  the  patient  is 
altered. 

At  the  end  of  the  treatment,  in  most  cases, 
it  is  advisable  that  the  patient  should  go  for 
I  a  change,  either  on  a  sea  voyage  or  abroad, 
so  as  to  complete  the  cure.  At  any  rate,  she 
should  not  return  to  her  family  imtil  her 
health  is  re-established. 

It  is  obviously  impossible  to  do  more  here 
than  give  the  baldest  outhne  of  a  method  of 
treatment,  the  proper  conduct  of  which  re- 
quires much  experience  and  involves  great 
patience  and  trouble,  but  which  gives  re- 
sults which  are  generally  thoroughly  satis- 
factory. 

The  essential  point  to  remember  is  that 
no  half-measures  should  be  permitted :  if 
this  treatment  is  not  carried  out  thoroughly 
and  completely,  it  had  much  better  not  be 
tried  at  all. 

W.  S.  Playfair. 

NEURITIS  {vfvpov,  a  nerve).— Synon.  : 
Peripheral  Neuritis;  Perineiuritis ;  Intersti- 
tial Neuritis  ;  Fr.  Nevrite ;  Ger.  Nervenent- 

zi'mdung. 

Definition. — Inflammation  of  a  nerve,  or 
of  the  fibrous  sheath  of  a  nerve. 
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^Etiology  and  Pathology.— This  process 
occm-s  sometimes  as  an  idiopathic  change,  the 
origin  of  which  is  altogether  obscvu'e,  as  where 
it  imphcates  some  of  the  intercostal  or  other 
spmal  nerves,  and  is  then  often  associated 
with  an  eruption  of  herpes  zoster  in  related 
regions  of  the  skin.  At  other  times,  as  in 
some  of  the  cases  when  it  attacks  the  facial 
especially,  or  the  sciatic  nerve,  neuritis 
seems  to  be  set  up  as  a  result  of  local  expo- 
sure to  cold  {see  Facial  Paealysis  ;  and  Sci- 
atica). Such  forms  of  neuritis  as  these  are 
commonly  spoken  of  as  'rheumatic  inflam- 
mations '  of  the  respective  nerves.  Some- 
times this  appellation  may  be  distinctly 
justified ;  but  whether  such  changes  have 
necessarily  to  do  either  with  rheumatism  or 
with  a  rheumatic  predisposition  seems,  in 
many  other  cases,  fully  open  to  doubt. 

Contusions  or  traumatic  causes  of  various 
kinds  may  also  set  up  inflammation  in 
nerves.  At  other  times  a  neuritis  may  be 
set  up  and  spread  along  the  nerves  leading 
fi:om  some  wound  or  sloughing  sore.  This 
latter  condition  of  things  has  been  found  to 
•exist  in  some  cases  of  traumatic  tetanus  (see 
Tetanus).  Or  an  inflammation  already  ex- 
isting may  spread  from  some  contiguous 
structure  to  adjacent  nerves,  as  when  cranial 
■or  spinal  nerve-roots  become  involved  in  the 
course  of  a  meningitis. 

The  apparently  idiopathic  forms  of  neur- 
itis, as  well  as  those  following  upon  expo- 
sure to  cold,  are  specially  prone  to  show 
themselves  when  certain  predisposing  causes 
have  been  for  some    tune  in  operation. 
Among  these  some  of  the  best  known  and 
most  frequently  operative  are  the  gouty 
diathesis,  the  syphihtic  cachexia,  and  the 
presence  of  diabetes ;  in  each  of  which  neur- 
itis m  some  form  or  other  is  of  common 
occurrence.    Other  more  specific  predispos- 
ing causes  of  neuritis  exist  in  the  presence 
of  tuberculosis,  of  leprosy,  of  epidemic  in- 
fluenza, or  of  poisonmg  by  lead  or  arsenic. 
Many  of  the  toxic  causes,  in  fact,  which  are 
most  effective  in  the  production  of  a  mtd- 
tiple  symmetrical  neuritis  of  parenchyma- 
tous type  (see  Neuritis,  Multiple)  are  also 
capable  of  mducing  a  localised  neuritis  of 
peripheral  or  interstitial  type,  such  as  we  are 
now  considering— and  this  may  vary  much 
m  intensity  and  also  in  its  degree  of  acute- 
■ness  or  chronicity. 

.  Anatomical  Characters.— Strictly  speak- 
ing, we  have  mostly  to  do  m  this  pathologi- 
cal state  with  inflammation  of  the  sheath  of 
tnenen^e,  or  of  its  interstitial  tissues,  rather 
^nan  with  changes  in  the  nerve-fibres  them- 
selves. It  IS  possible,  of  course,  that  the 
nerve-fabres  in  this  condition  may  undereo 
some  distinctive  pathological  changes ;  but 
wnat  13  at  present  known  is,  that  the  neuri- 
lemma or  connective-tissue  sheath  of  the 
nerve  (mcluding  its  minute  prolongations 
oetween  and  around   separate  bundles  of 


nerve-fibrils),  becomes  much  more  hypersemic 
than  natural,  and  that  on  microscopical 
examination  there  is  to  be  found,  in  addition 
to  the  mcreased  vascularity,  a  multiplication 
of  new  tissue- elements  and  the  presence  of 
migrated  leucocytes.  These  changes  may 
cause  considerable  swelling  of  the  nerve- 
sheath  and  of  its  prolongations,  and  thus  may 
produce  either  mere  irritation  or  more  or  less 
compression  of  the  nerve-tubules,  according 
to  the  amount  of  new  elements  which  accu- 
mulate in  or  are  produced  within  the  nerye- 
sheath.  So  that  degenerative  or  sub-inflam- 
matory changes  in  the  nerve-fibres  may,  at 
least,  often  be  found  co-existing  as  secondary 
or  induced  phenomena. 
_  All  such  changes  may  be  localised  to  par- 
ticular regions,  or  they  may  extend  more  or 
less  diffusely  along  the  whole  length  of  a 
nerve. 

These  ordinary  inflammatory  changes  in 
nerves  pass,  in  syphilis,  by  insensible  grada- 
tions, to  closely  allied  conditions  in  which 
nerves  in  the  neighbourhood  of  some  new- 
growth  become  actually  infiltrated  therewith, 
as  in  cancer,  sarcoma,  or  leucocythaemia. 

Symptoms.— The  symptoms  of  neuritis  wiU 
necessarily    vary  much    according   to  the 
functions  with  which  the  affected  nerve  is 
concerned.    There  may  be  impairment  of 
special  or  common  sensibility,  or  pain  may 
exist  (referred  to  the  peripheral  distribution 
of  the  nerve),  with  more  or  less  distinct 
tenderness  along  its  course  or  at  its  point 
of  emergence  from  some  bony  canal.  In 
these  cases  the  pain  is  generally  paroxysmal 
and  neuralgic  in  character,  whilst  the  skin  is 
hyperaesthetic,  and  perhaps  shows  some  vaso- 
motor or  trophic  changes.    All  these  pheno- 
mena are  well  illustrated  in  diseases  of  the 
trigeminus  (see  Teefacial  Nerve,  Diseases 
of),  and  therefore  need  not  be  dwelt  upon 
further  here.    Where  a  strictly  motor  nerve 
IS  implicated,  there  may  be  twitcldngs  of 
the  muscles  to  which  it  is  distributed,  fol- 
lowed by  more  or  less  distinct  paralysis,  and 
subsequently  marked  wasting  of  the  affected 
muscles  —  conditions   which   are  weU  ex- 
emplified in  inflammations  of   the  facial 
nerve  (see  Facial  Paralysis).    In  the  case 
of  a  mixed  nerve  bemg  involved,  both  kinds 
of  symptoms  present  themselves— that  is, 
more  or  less  severe  pains  and  tenderness, 
vnih  trophic  symptoms,  and  distmct  paresis 
or  paralysis,  with  subsequent  atrophy  of  the 
muscles  to  which  the  nerve  is  distributed. 
A  detailed  consideration  of  such  phenomena 
would  be  needless  here,  as  they  are  set  forth 
in  relation  to  inflammation  in  the  sciatic 
nerve,  under  the  article  Sciatica  ;  and  also 
because  all  such  symptoms  and  changes  are 
Hkewise  considered  under  the  article  Neur- 
itis, Multiple. 

There  is,  undoubtedly,  an  intimate  rela- 
tionship m.many  cases  between  different 
forms   of  neuritis  and  neuralgia  affectmg 


208 


NEUEITIS 


NEUEITIS,  MULTIPLE 


similar  sites  ;  the  reader  may,  therefore,  be 
further  referred  to  the  article  Neuralgia  for 
additional  iaformation. 

Treatment. — The  treatment  of  neuritis  is 
both  general  and  local.  The  general  treat- 
ment is  of  especial  importance  in  cases  where 
the  condition  seems  atti-ibutable  to  the  influ- 
ence of  syphilis,  and  then  the  administration 
of  small  doses  of  perchloride  of  mercury,  in 
combination  with  large  doses  of  iodide  of 
potassium,  will  often  produce  marvellously 
beneficial  results.  Smaller  doses  of  iodide 
of  potassiima  alone,  or  with  colchicmn,  are 
to  be  given  in  other  cases,  in  which  rheuma- 
tism or  gout  may  seem  to  be  one  of  the 
factors  in  exciting  the  nerve-inflammation. 
But  in  these  cases,  and  also  in  those  which 
are  simple  results  of  exposure  to  cold,  the 
cure  may  be  often  expedited,  and  the  patient 
also  temporarily  relieved,  by  local  treatment, 
such  as  the  application  of  a  few  leeches 
(especially  in  the  early  stages),  hot  fomenta- 
tions, or  small  flying  bhsters. 

During  the  course  of  the  treatment  special 
symptoms  may  become  all-important.  Thus, 
pain  may  become  so  agonising  as  imperatively 
to  demand  measures  for  its  rehef ;  and,  where 
paralysis  is  one  of  the  symptoms,  galvanism 
or  massage  (or  perhaps  both)  must  be  em- 
ployed daily,  or  two  or  three  times  a  week, 
in  order  to  prevent  as  much  as  possible  the 
muscles  from  degenerating  whilst  the  patho- 
logical condition  in  the  nerve  is  being  cured 
— that  is,  in  cases  in  which  a  cure  is  possible. 
AU  these  indications,  however,  will  be  found 
more  fully  considered  under  the  articles 
Sciatica  ;  and  Neuritis,  Multiple. 

H.  Charlton  Bastian. 

M-EURITIS,  MULTIPLE.— Synon.  : 
Polyneuritis ;  Peripheral  Neuritis ;  Fr.  Para- 
lysies  Peripheriques  ;  Ger.  Multiplex  Neur- 
itis ;  Neuritis  Acuta  Progressiva. 

Definition. — A.  nervous  affection  charac- 
terised by  various  motor,  sensory,  and  trophic 
symptoms ;  dependent  upon  disease  occiurring 
simultaneously,  or  in  rapid  succession,  in  the 
peripheral  terminations  of  nerves  in  various 
parts  of  the  body,  under  the  influence  of 
extrinsic  or  intrinsically  derived  toxic  agents 
of  one  or  other  kind. 

This  is  a  very  important  affection,  concern- 
ing which  our  knowledge  has  been  very 
greatly  increased  during  the  last  twelve  years. 
On  its  chnical  side  only  the  affection  has, 
however,  been  much  longer  recognised.  The 
first  to  describe  the  symptoms  of  its  most 
common  form  seems  to  have  been  Lettsom, 
in  his  History  of  Some  of  the  Effects  of 
Hard  Drinking,  published  in  1789.  Other 
merely  chnical  descriptions  of  different  forms 
of  the  disease  were  given  by  J.  J.  J ackson 
of  Boston,  in  1822,  and  by  Chomel  in  Paris, 
in  1828  ;  but  the  first  case  m  which  a  wide- 
spread disease  of  peripheral  nerves  was  found 
at  a  necropsy  as  a  cause  of  sensory,  motor, 


and  trophic  troubles  was  not  recorded  till 
18G4,  and  then  by  Dum^nil  of  Eouen.  After 
an  interval  other  cases  were  published,  and 
in  1881  an  important  memoir  was  issued 
by  Leyden,  since  which  date  our  knowledge 
of  the  whole  subject  has  rapidly  increased. 
The  gain  thereby  to  practical  medicine 
has  been  great,  since  it  has  enabled  us  ta 
recognise  many  frequently  recurring  affec- 
tions which  were  formerly  either  not  at  all 
or  very  imperfectly  imderstood,  and  which 
were  for  the  most  part  vaguely  referred  to 
affections  of  the  spinal  cord.  It  has  shown 
us,  further,  how  to  recognise  the  symptoms 
due  to  peripheral  neuritis,  which  occmr  not 
infrequently  as  complicating  conditions  in 
the  course  of  such  affections  of  the  spmal 
cord  as  locomotor  ataxy  or  acute  spinal  para- 
lysis. The  great  diversity  of  the  symptoms 
met  with  in  multiple  nem-itis  was  doubtless 
one  of  the  main  causes  accoimting  for  the 
late  recognition  of  the  real  nature  of  affections 
which  are  now  found  to  be  of  such  common 
occurrence.  Moreover,  as  ova:  knowledge  of 
affections  of  the  spinal  cord  became  more 
complete,  there  was  also  naturally  a  dis- 
position to  look  beyond  it  for  the  causes 
of  symptoms  which,  in  spite  of  our  pre- 
sent highly  refined  methods  of  examination, 
could  not  be  traced  to  changes  in  that 
organ. 

Anatomical  Characters.  —  The  morbid 
changes  that  occm*  in  the  nerves  in  this 
disease  are  met  vpith  principally  at  their 
finer  terminations,  or,  it  may  be,  even  ex- 
clusively there.  Where  the  larger  branches 
of  the  nerves  are  also  involved,  the  intensity 
of  the  process  generally  diminishes  as  we 
recede  from  the  periphery.  A  second  pecu- 
liarity is  that  the  changes  are  most  fre- 
quently symmetrical  on  the  two  sides  of  the 
body,  whether  the  nerves  affected  be  in  the 
hmbs,  where  they  are  by  far  the  most  fre- 
quently involved,  or  in  other  parts.  A  thu-d 
peculiarity  is  that  the  inflammatory  or  de- 
generative changes  are  found  to  occm:  essen- 
tially in  the  nerve-fibres  themselves,  rather 
than  in  their  sheaths  or  interstitial  tissues : 
or,  in  other  words,  that  the  inflammatory 
changes  are  in  the  main  parenchymatous, 
rather  than  interstitial  as  they  are  in  simple 
neuritis.  Of  coiurse  these  two  kinds  of 
change  do  not  occur  singly  in  either  case, 
but  in  multiple  neuritis  it  seems  plain  that 
the  parenchymatous  changes  are  distinctly 
in  excess,  and  they  are  believed  also  to  be 
primary  rather  than  secondary  degenerative 
changes  due  to  strangulation  of  the  nerve- 
fibres  higher  up,  as  some  have  imagined. 
Though  primary  parenchymatous  changes 
may  be  the  rule,  we  may  stUl  admit  the 
occurrence  also  of  secondary  degenerative 
changes  in  the  nerve-fibres. 

The  naked-eye  changes  in  the  appearance 
of  the  nerves  may  not  be  great :  that  depends 
in  part  upon  the  amount  of  co-existing  in- 
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flammafcion  in  their  connective-tiasue  enve- 
lopes, and  in  part  also  npon  the  severity  and 
duration  of  the  inflammatory  process  m  the 
nerve  as  a  whole.  But  even  where  they 
are  not  notably  swollen  and  hypereemic, 
the  nerves  may  be  deficient  in  their  proper 
lustre,  and  irregular  in  contour,  owing  to 
accumulations  of  fat  derived  from  degene- 
rated myeline ;  or,  in  later  stages  still,  they 
may  be  wasted  and  reduced  to  mere  con- 
nective-tissue strands.  It  may  often  happen, 
however,  that  no  very  appreciable  changes 
are  to  be  detected  by  the  naked  eye,  and 
that,  in  order  to  estabUsh  the  existence  of 
multiple  neuritis,  the  finer  branches  of  the 
nerves  have  to  be  dissected  out  and  submitted 
to  careful  microscopical  examination. 

"Where  changes  exist  in  the  sheath  and 
interstitial  tissues  of  the  nerves,  they  are  such 
as  have  already  been  described  in  the  article 
Neuritis,  consisting  in  the  main  of  increased 
vascularity,  some  amount  of  exudation  of 
serum,  migration  of  leucocytes,  and  multipli- 
cation of  nuclei  in  the  sheath  of  Schwann 
and  elsewhere.  The  distinctive  changes  that 
occur  in  multiple  neuritis  are,  however,  those 
which  take  place  in  the  nerve-fibres  them- 
selves. These  agree  in  almost  all  respects  with 
the  changes  that  occur  in  the  '  secondary  de- 
generation '  of  a  nerve  on  the  distal  side  of  a 
section  or  other  severe  injury.  The  myeline 
first  becomes  cloudy  and  granular,  and  then 
undergoes  segmentation — first  into  large  and 
subsequently  into  smaller  and  smaller  masses, 
until  at  last  there  is  left  only  a  number  of 
fatty-looking  globules  and  particles  surround- 
ing the  swollen  and  altered  axis-cylinder.  As 
this  process  advances,  the  sheath  of  the  nerve 
gives  way  here  and  there  ;  surrounding  cells 
swell,  and,  taking  up  the  fatty  particles,  be- 
come converted  into  '  granulation-corpuscles ' ; 
whilst  ultimately  the  axis-cylinder  may  be 
more  or  less  completely  destroyed.  These 
changes  may  be  most  easily  displayed  by 
Ranvier's  process,  which  consists  in  soaking 
some  of  the  slightly  teased  or  dissociated 
nerve-fibres  in  a  1  or  2  per  cent,  solu- 
tion of  osmic  acid,  which  colours  the  myeline 
black  and  fixes  it.  The  nerves  are  then  to 
be  placed  for  some  hours  in  a  solution  of 
picro-carminate  of  ammonium,  which  wiU 
colour  the  nuclei  and  axis-cylinders  left  un- 
stained by  the  osmic  acid.  Larger  branches 
of  nerves  may  be  best  examined  when  har- 
dened and  embedded,  so  that  transverse 
sections  can  be  cut.  Then  the  two  kinds  of 
change  will  come  well  into  view  with  the  aid 
of  the  microscope — that  is,  more  or  less  of 
alteration  in  the  sheath  and  interstitial  tis- 
sues, together  with  the  atrophic  conditions  of 
the  nerve-fibres  themselves.  Comparison 
with  sections  of  a  healthy  nerve  will  help  to 
render  these  changes  very  obvious. 

However  extreme  the  changes  in  the  nerves 
may  be,  it  is  now  certain  that,  in  periods  of 
from  six  to  twelve  months  or  more,  complete 
II. 


regeneration  may  take  place,  just  as  it  has 
been  observed  to  occur  in  experimental  lesions 
in  the  lower  animals.  New  axis-cylinders 
become  formed  in  continuity  with  the  old, 
and  these  subsequently  become  surrounded 
with  sheaths  of  myeline.  Thus  it  is  that  the 
prognosis  in  a  given  set  of  symptoms  caused 
by  peripheral  neuritis  is  so  very  much  better 
than  it  would  be  if  the  symptoms  had  been 
dependent  upon  similarly  severe  lesions 
occurring  in  the  spinal  cord  itself. 

Atrophic  degeneration  of  muscles,  in  rela- 
tion with  the  affected  nerve,  progresses  pari 
passu  with  the  changes  in  the  latter.  The 
muscle-fibres  waste  from  the  occurrence  of 
fatty  and  granular  degeneration,  while  the 
nuclei  of  their  sheaths  multiply,  and  hyper- 
plasia of  tissue-elements  also  takes  place  in 
the  intervening  connective  tissue. 

Occasionally  in  some  of  the  worst  cases, 
in  which  death  has  occurred,  it  has  been 
established  that  smaU  changes  of  different 
kinds  occur  also  in  the  spinal  cord.  Such 
changes  have  been  found  more  especially  in 
the  cases  of  multiple  neuritis  caused  by 
alcohol,  lead,  arsenic,  diphtheria,  and  chill ; 
but  they  may  well  occur  also  where  multiple 
neuritis  follows  in  the  wake  of  other  causes. 
The  changes  met  with  have,  for  the  most 
part,  consisted  of  atrophic  conditions  in  the 
great  ganglion-cells  of  the  anterior  cornua, 
together  with  some  amotmt  of  overgrowth  in 
the  surrounding  neuroglia. 

In  addition  to  these  more  or  less  essential 
changes,  other  morbid  conditions  might  be 
expected  in  internal  organs,  varying  widely  in 
their  nature  in  different  cases,  in  accordance 
with  the  varying  conditions  under  the  influence 
of  which  the  multiple  neuritis  has  been  estab- 
lished ;  that  is,  we  may  meet  with  visceral 
changes  due  to  previous  alcoholism,  to  ma- 
larial poisoning,  or  to  some  antecedent  acute 
specific  disease,  as  the  case  may  be. 

Etiology  and  Pathology.  —  The  best- 
known  forms  of  this  disease  are  undoubtedly 
due  to  the  action  of  poisons  circulating  in  the 
blood  upon  the  peripheral  terminations  of 
nerves  in  different  parts  of  the  body,  and  espe- 
cially upon  those  of  the  extremities.  The  evi- 
dence of  this  mode  of  causationis  so  strong  for 
so  many  forms  of  the  affection,  that  it  is  now 
pretty  legitimately  conjectured  to  be,  in  one 
way  or  another,  applicable  to  all  of  them — 
that  they  are,  in  fact,  all  toxic  forms  of  para- 
lysis, though  capable  of  being  arranged  into 
different  groups  according  to  the  nature,  or 
the  mode  of  production,  of  the  toxic  agencies 
in  question.  From  this  point  of  view  the 
best-attested  causes  of  multiple  neuritis 
may  be  roughly  classified  in  the  following 
manner : — 

A.  Poisons  of  Extrinsic  Origin. — Alcohol ; 
Bisulphide  of  Carbon ;  Arsenic  ;  Lead. 

B.  Poisons  evolved  by  Microbes  asso- 
ciated with  va/rious  Infective  or  Endemic 

I  Diseases. — Diphtheria;    Variola;  Typhoid 
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Fever ;  Typhus  Fever  ;  Measles ;  Beriberi ; 
Septicaemia;  Malaria;  Influenza;  Tubercu- 
losis ;  Syphilis  ;  Leprosy. 

C.  Poisons  evolved  during  Metabolic  Pro- 
cesses occurring  in  some  of  the  Organs  and 
Tissues  of  the  Body  itself. — Chill ;  Exces- 
sive Muscular  Exercise  ;  Diabetes  mellitus  ; 
Gout ;  Cachectic  states ;  Idiopathic  or  '  Spon- 
taneous '  Cases. 

The  cases  belonging  to  (A)  the  first  cate- 
gory supply,  of  course,  the  clearest  evidence 
that  multiple  neuritis  is  due  to  the  presence 
of  poisonous  substances  circulating  with  the 
blood,  and  thus  exerting  an  irritative  influ- 
ence on  the  peripheral  nerves.    The  diseases 
comprised  in  (B)  the  second  category,  in  the 
course  of  which,  or  as  sequences  of  which, 
multiple  neuritis  has  been  found  to  occur 
more   or  less  frequently,  are  all  of  them 
associated  with  the  growth  and  multiplica- 
tion of  micro-organisms  either  in  the  blood 
or  in  some  parts  of  the  body.    Under  such 
circumstances  it  is  well  known  that  alka- 
loidal  substances  of  a  poisonous  nature 
(toxines)  are  more  or  less  abundantly  pro- 
duced, as  excreted  products,  during  the  hfe- 
activity  of  the  micro-organisms,  which  sub- 
stances, finding  their  way  into  the  blood, 
may  act  upon  the  peripheral  nerves  in  much 
the  same  manner  that  alcohol  does.    It  is 
well  known  that  such  effects  do  not  occur  in 
all  cases,  but  only  in  a  comparatively  small 
proportion  of  the  cases  of  each  of  these 
diseases.    We  must,  therefore,  suppose  that, 
in  the  cases  in  which  multiple  neuritis  is  pro- 
duced, there  has  either  been  some  variation 
in  the  nature  of  the  poisons  finding  their  way 
into  the  blood,  or  else  that  the  ordinary 
poisons  associated  with  the  several  diseases 
are  aided  by  the  co-existence  of  one  or  more 
favouring  conditions.    In  regard  to  the  third 
category  (C)  of  cases,  in  two  of  them  at  least 
it  is  known  that  the  blood  is  especially  apt 
to  be  altered  in  composition,  and  to  contain 
products  which  may  exercise  an  u'ritative 
influence  upon  the  peripheral  nerves  in  some 
parts  of  the  body.    The  excess  of  uric  acid  in 
the  blood  may  operate  in  this  way  in  gout ; 
while  in  diabetes  the  irritative  effects  upon 
the  nerves  are  not  supposed  to  be  due  to  the 
presence  of  an  excess  of  sugar  in  the  blood 
(since  the  frequency  of  the  association  of  the 
disease  with  neuritis  bears  no  regular  relation 
to  the  amovmt  of  sugar  contained  therein), 
but  rather  to  the  presence  in  the  blood  of 
some  other  acid  or  ethereal  products  (deri- 
vatives of  /3-oxybutric  acid),  such  as  are 
known  to  occur  at  times  in  association  with 
diabetes.   It  seems  perfectly  certain,  also, 
that  some  of  the  cases  of  multiple  neuritis 
are  set  up  after  exposure  to  chill  and  cold ; 
just  as,  in  other  subjects,  acute  spinal  para- 
lysis may  be  engendered  imder  similar  con- 
ditions.   These  are  the  cases  of  so-called 
'rheumatic '  origin ;  and  it  is  conjectured  that 
in  them  some  poisonous  product  is  formed 
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within  the  system,  as  a  result  of  the  chill, 
which,  according  to  individual  procUvity  or 
the  nature  of  the  products  engendered,  excites 
either  multiple  neuritis  or  acute  spinal  para- 
lysis, or  it  may  be  both ;  just  as,  \mder  other 
individual  conditions,  the  malady  excited  is 
an  acute  articular  affection,  or  an  acute  in- 
flammation of  some  other  internal  organ. 
Lastly,  in  certain  cachectic  or  anaemic  states 
of  the  system  there  is  a  tendency  to  the  oc- 
currence of  neuritis  ;  and  perhaps  it  is  prin- 
cipally to  this  kind  of  causation  or  to  the 
occurrence  of  sHght  exposure  to  cold  that  we 
may  ascribe  the  so-called  idiopathic  or  '  spon- 
taneous '  cases  of  multiple  neuritis — that  is, 
cases  for  which  no  very  distinct  cause  of  a 
toxaemic  character  can  be  assigned. 

If  we  omit  the  aetiologically  obscure  cases 
last  referred  to,  it  will  be  seen  that  aU  the 
conditions  under  which  multiple  neuritis  is 
prone  to  occur  are  states  of  the  system  in 
which  poisons  of  one  or  other  kind  would  be 
circulating  with  the  blood  ;  and  such  a  mode 
of  origin  for  the  inflammatory  condition  of 
the  nerves  is  rather  confirmed  by  the  fact  of 
the  remarkably  symmetrical  distribution  of 
the  neuritis  that  is  so  commonly  met  with 
in  these  cases,  and  to  which  reference  has 
already  been  made. 

"We  must  not  omit  to  mention,  moreover, 
the  fact  of  the  relation  supposed  to  exist 
between  Raynaud's  disease  and  peripheral 
neuritis.  Whilst  referring  to  the  article  on 
that  disease  {see  Raynaud's  Disease)  for 
further  information,  it  need  only  be  said 
here  that  multiple  neuritis  may  or  may  not 
show  itself  as  an  epiphenomenon  rather 
than  as  an  essential  constituent  of  this  re- 
markable morbid  condition. 

Then,  again,  it  should  be  said  that  '  acute 
ascending  paralysis  '  (Landry)  has  been  held 
by  some,  and  especially  by  the  late  Dr.  Ross, 
to  be  one  of  the  idiopathic  forms  of  multiple 
neuritis.  From  the  clinical  point  of  view 
there  is  imdoubtedly  much  to  be  said  in 
support  of  this  doctrine,  but  the  proof  of  this 
position  has  yet  to  be  established  by  future 
clrnico-pathological  investigation.  See  Spinal 
Cord,  Special  Diseases  of. 

Multiple  nem-itis  occui-s  with  aU  degrees 
of  severity,  not  only  at  different  times  under 
the  operation  of  the  same  kind  of  cause,  but 
also  very  notably  under  the  influence  of  the 
different  causes  that  have  been  above  eniune- 
rated.  The  latter  difference  is  so  striliing 
that  the  several  causes  above  referred  to 
may,  from  the  point  of  view  of  the  average 
intensity  of  the  multiple  neuritis  that  they 
are  prone  to  cause,  be  divided  into  two  classes, 
as  follows : — 

Causes  of  more  Intense  Forms  of  Mul- 
tiple Neuritis.— ''Eev\\)eri;  Alcohol;  Chill; 
Diphtheria;  Variola;  Excessive  Muscular 
Exercise;  Typhus  Fever;  Typhoid  Fever; 
Measles ;  Influenza. 

Causes  of  Slighter  Forms  of  Multiple 
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Neuritis— BisvdTphide  of  Carbon  ;  Lead ;  Ar- 
fienio;  Malaria;  Septicaemia;  Tuberculosis; 
Syphilis ;  Leprosy ;  Diabetes  Mellitus ;  Gout ; 
Oachectic  states. 

The  cases  of  multiple  neuritis  that  occur 
tmder  either  of  the  first  class  of  causes  may 
be,  and  often  are,  well-developed  typicalforms 
of  the  malady;  those,  on  the  other  hand, 
which  occur  from  one  or  other  of  the  second 
class  of  causes  are  much  more  habitually  ill- 
developed  and  more  or  less  localised  forms 
of  the  affection,  and  in  some  of  these  cases 
(especially  those  associated  with  leprosy, 
syphilis,  or  gout)  it  is  the  sheath  and  inter- 
stitial tissues  of  the  nerve,  rather  than  the 
nerve-fibres  themselves,  which  are  most 
prone  to  be  affected.  In  these  cases,  also,  the 
inflammation  is  often  not  limited  to  the  peri- 
pheral twigs,  but  may  involve  the  main 
trimks  and  the  roots  of  the  nerves.  In  all 
respects,  indeed,  there  is  in  these  cases  often 
more  the  characters  of  a  local  neuritis  than 
of  the  more  general  affection. 

It  should  be  borne  in  mind,  again,  that  in 
many  of  the  cases  of  multiple  neuritis  there 
may  have  been  more  than  one  cause  in  opera- 
tion ;  thus,  alcohol  and  ansemic  conditions  of 
the  system  or  syphilis  may  co-operate  with 
tuberculosis ;  chill  or  lead  with  alcohol ;  or 
local  exposure  to  wet  and  cold  may  reinforce 
syphilis  or  gout  in  the  production  of  some 
of  the  more  localised  forms  of  multiple 
neuritis. 

In  the  more  intense  forms  of  the  affection 
lesions  may  occur  in  the  spinal  cord  as  well 

in  the  peripheral  nerves.  This  is  notably 
the  case  in  some  of  the  '  rheumatic  '  forms 
of  the  disease,  and  in  some  of  the  cases  due 
to  lead,  diphtheria,  or  some  other  of  the  acute 
specific  diseases.  Neither  in  the  more  in- 
tense nor  in  the  more  localised  forms  of  the 
disease  are  we  able  definitely  to  bridge  the 
gap  which  lies  between  our  knowledge  of  the 
aetiology  and  that  of  the  morbid  anatomy  of 
this  affection — -we  are  unable  to  say  anything 
definite,  that  is,  as  to  the  exact  pathogenesis 
■of  the  changes  in  the  peripheral  terminations 
•of  the  nerves  or  in  the  spinal  cord.  No 
light  whatever  is  really  thrown  upon  this 
obscure  subject  by  the  hypothesis  that  func- 
tional changes  in  spinal  trophic  centres  first 
occur,  which  lead  secondarily  to  the  observed 
failure  or  perversion  of  nutrition  in  the  peri- 
pheral nerves.  It  would  only  shift  the  diffi- 
culty farther  back,  even  if  this  hypothesis 
€xplained  (which  it  does  not)  the  localisation 
of  the  changes  in  the  nerves  to  their  periphe- 
ral terminations.  As  it  is,  we  can  only 
suppose  that  the  tissues  affected,  and  the 
particular  parts  of  them,  are,  by  their  indi- 
vidual constitution,  especially  prone  to  be 
irritated  by  the  presence  in  the  blood  of  the 
various  poisons  to  which  we  have  referred. 

Multiple  neuritis  firom  one  or  other  of  the 
causes  mentioned  may  occur  at  almost  any 
age ;  but  the  disease  is  by  far  the  most  fire- 
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quently  met  with  some  time  between  the 
twentieth  and  the  fiftieth  year. 

Some  separate  description  or  mention  must 
now  be  made  of  the  different  forms  of  multiple 
neuritis. 

A.  Cases  due  to  Common  Poisons. — 

Multiple  neu/ritis  due  to  Alcohol. — This  is 
the  commonest  of  all  the  forms  of  multiple 
neuritis,  and  it  is  met  with  also  much  more 
frequently  in  women  than  in  men.  Spirit- 
drinking  seems  to  be  most  prone  to  excite  it, 
and  especially  when  spirit  is  taken  in  small 
or  moderate  quantities  continuously  over 
long  periods,  and  when  at  the  same  time 
there  has  been  little  exercise  in  the  open  air. 
Whilst  alcoholic  neuritis  is  more  common 
among  women,  delirium  tremens  is  more 
firequent  among  men — differences  which  may 
be  dependent  partly  upon  sex,  but  perhaps 
more  notably  upon  the  different  habits  of  the 
two  sexes,  especially  in  regard  to  extent  of 
open-air  exercise. 

Symptoms. — The  onset  of  the  affection  is 
generally  gradual,  being  often  preceded  for 
months  or  weeks  by  gastric  symptoms,  in- 
somnia, and  rapid  pulse,  together  with 
numbness  and  tingling,  shooting  pains, 
tremors,  cramps,  and  some  paresis  of  the 
limbs — especially  of  the  lower  limbs.  Actual 
loss  of  power  may  then  come  abruptly  at  any 
time,  at  first  in  the  feet  and  legs,  later  on  in 
the  thighs — though,  often  before  they  become 
involved,  the  hands  and  arms  also  show  signs 
of  paralysis,  which  is  most  marked  in  the 
extensors  of  the  wrists.  In  many  instances 
the  paralysis  may  stop  here ;  but  in  the 
more  severe  cases  it  gradually  advances  so 
as  to  involve  the  nerves  supplying  the  trunk 
muscles,  some  of  the  cranial  nerves,  and  at 
last  perhaps  the  phrenic  nerve. 

The  '  dropped  wrists,'  and  the  '  dropped 
feet '  as  the  patient  lies  in  the  recumbent 
position,  are  very  characteristic  of  multiple 
neuritis;  and  the  paralysis  of  the  hmbs  is 
almost  always  of  the  flaccid  type.  The 
affected  muscles  speedily  become  flabby  and 
much  wasted.  When  in  this  condition  they 
show  a  more  or  less  modified  electrical 
'reaction  of  degeneration.'  They  usually 
cease  to  respond  to  faradism;  and  if  they 
respond  at  all  to  galvanism,  it  is  only  to 
very  strong  currents,  and  that  in  a  slow, 
sluggish  manner,  the  reaction  to  A.C.C. 
being  greater  than  that  to  C.C.C.  In  some 
exceptional  cases,  and  in  the  early  stages  of 
the  affection  generally,  the  electrical  reac- 
tions may  be  very  little  altered. 

Various  disturbances  of  sensibility  cause 
the  greatest  distress  to  the  patient.  The 
limbs  are  often  the  seat  of  excruciating 
pains,  the  skin  is  more  or  less  generally 
hyperaesthetic,  and  the  muscles  also  in  the 
affected  parts  are  extremely  tender,  even  to 
slight  pressure.  There  is  often,  moreover, 
marked  tenderness  along  the  course  of  the 
nerves,  so  that  the  patient  is  apt  to  cry  out 
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when  touched  or  moved  even  in  the  gentlest 
manner.    In  addition,  various  parffisthesise, 
Buch  as  tingling,  numbness,  and  formication 
in  the  limbs,  are  mostly  present.   In  the 
more  severe  cases  these  latter  symptoms 
may  disappear  during  the  height  of  the 
malady,  when  anaesthesia  becomes  developed, 
but  may  be  expected  to  return  as  recovery 
advances.  With  cutaneous  aniEsthesia  of  the 
limbs,  often  localised  to  the  terminal  por- 
tions or  to  the  areas  of  particular  nerves, 
there  may  also  be  more  or  less  marked  loss 
of  muscular  sense.     Some  of  the  special 
senses  may  also  be  affected,  especially  vision, 
leading  to  amblyopia  and  contraction  of  the 
field  for  coloiur-vision.    Occasionally,  also, 
inequality  and  slight  contraction  of  the  pupil 
has  beeu  met  with,  and  very  rarely  optic 
neuritis.    The  cutaneous  reflexes  are  often 
present,  but  may  be  lost  where  the  anaesthe- 
sia is  marked.  The  knee-jerks  are  commonly 
lost  at  an  early  stage  of  the  affection;  but 
occasionally,  in  exceptional  cases,  they  are 
foimd  to  be  retained,  and  even  to  be  sUghtly 
exaggerated,  for  a  time. 

In  many  of  the  slight  cases  of  the  disease 
a  certain  amount  of  incoordination  as  well 
as  paralysis  can  be  recognised;  and  in  the 
cases  in  which  the  involvement  of  the  mus- 
cular sense  is  more  than  usually  marked,  a 
slight  ataxic  condition  is  produced  in  both 
the  arms  and  the  legs,  but  especially  in  the 
latter.  This,  in  combination  with  other 
symptoms  present,  such  as  the  pains  in  the 
limbs,  the  loss  of  the  knee-jerks,  unsteadi- 
ness when  the  eyes  are  closed,  and  a  some- 
what pecuUar  gait,  causes  the  patient's  con- 
dition to  resemble  more  or  less  closely  that 
met  with  in  locomotor  ataxy.  Such  cases 
are  now  spoken  of  as  pseudo-tabes ;  and, 
although  they  may  be  met  with  in  multiple 
neuritis  from  any  other  cause,  they  seem  to 
be  rather  specially  frequent  in  the  alcoholic 
form  of  the  disease.  The  points  which  enable 
us  to  distinguish  these  forms  from  true  tabes 
will  be  referred  to  later  under  the  head  of 
'  Diagnosis.' 

Vaso-motor  and  trophic  symptoms  occur 
in  some  cases  about  the  feet  and  hands,  in 
the  form  of  oedema,  lividity,  glossy  skin,  and 
more  or  less  profuse  sweating.  Later  on,  the 
limbs  are  stiU  farther  altered,  especially  in 
old  neglected  cases,  by  the  occurrence  of 
contractures  of  the  fingers  and  of  the  calf- 
muscles,  due  to  weakness  of  the  extensors. 
Bed-sores  are  usually  absent;  and  power 
over  the  sphincters  of  the  bladder  and  rec- 
tum is  commonly  retained.  _  _ 
In  the  early  stages  of  alcohohc  neuritis 
there  is  another  class  of  symptoms  of  ^eat 
importance  commonly  present,  namely,  those 
of  cerebral  type.  These  are  sometimes  most 
marked,  and  of  a  very  varied  character. 
There  may  be  loss  of  memory,  loss  of  abihty 
to  concentrate  the  attention,  together  with 
illusions  and  hallucinations— especially  to- 


wards evening  and  at  night,  when  insomnia 
is  often  most  obstinate  and  very  exhausting 
to  the  patient.    In  some  cases  there  may  be 
distinct  delirium  continuing  for  days;  and, 
even  where  this  is  not  present,  there  is  often 
a  pecuUarly  active  imagination,  together 
with  a  sort  of  waking  dream-like  state.  Thus, 
patients  will  give  circumstantial  details  of 
imaginary  events  in  which  they  have  taken 
part,  or  of  visits  which  they  have  paid  within 
the  last  hour  or  so,  when  they  have  been  quite 
incapable  of  even  leaving  their  beds.   In  the 
course  of  a  week  or  so,  under  proper  treat- 
ment, such  symptoms  wiU  gradually  subside. 
The  patient  will  then  (or  earUer  where  the 
more  acute  symptoms  are  absent)  show  dis- 
tinct evidence  of  a  lowered  morale.  State- 
ments about  theu-  habits  in  regard  to  alcohol 
are  almost  always  unreliable,  often  flagrantly 
untrue,  and  made  even  in  the  face  of  the 
strongest  evidence  to  the  contrary.  "We 
must  look  to  the  relatives  or  the  associates 
of  the  patient  if  we  are  to  obtain  correct  tes- 
timony in  regard  to  this  matter. 

The  course  of  the  disease  in  *  alcoholic 
neuritis  is  pretty  constant,  though  its  dura- 
tion is  extremely  variable,  according  to  the 
degree  of  severity  of  the  attack.  After  a 
slow  or  more  abrupt  onset  the  syrnptoms  go 
on  increasing  up  to  a  certain  point ;  then 
there  is  a  decline  of  the  more  urgent  symp- 
toms in  a  gradual  fashion;  after  this  the 
patient  may  remain  in  a  more  or  less  sta- 
tionary condition  for  many  months ;  finally, 
a  period  of  slow  improvement  sets  in,  during 
which  the  tenderness  of  the  muscles  abates, 
and  their  nutrition  and  power  improve,  the 
ansesthesia  diminishes,  and  with  it  there  is  a 
return  of  numbness  and  tingling  in  the  hands 
and  feet.  The  duration  of  the  disease  varies 
from  two  or  three  months  to  from  one  to 
two  years.  _    ,  ,  • 

Multiple  neuritis  due  to  Bisulplnde  of 
Ca7-6ow.  — Delpech  was  the  first,  and  is 
stm  the  principal,  authority  concerning  the 
effects  of  bisulphide  of  carbon  upon  the  system 
(Nouv.  recherch.  su/r  ^intoxication  speciale, 
Paris,  1860).  He  showed  that  the  effects  of 
this  compound  upon  the  system  were  some- 
what similar  to  those  of  alcohol.  The  symp- 
toms are  principally  met  with  in  rubber- 
factory  operatives.  It  appears  that  intense 
frontal  headaches  are  common  among  workers 
in  rubber,  even  though  no  further  symptoms 
develop.  As  the  intoxication  proceeds,  ac- 
cording to  F.  Peterson,  '  giddiness  and  even 
actual  drunkenness  become  manifest,  the 
workpeople  becomiug  excitable,  talkative, 
and  hilarious.  Among  later  chronic  mam- 
festations  are  multiple  paresis,  due  to  a 
multiple  neuritis,  mental  weakenmg  and 
apathy,  amblyopia,  tinnitus,  formication, 
aniEsthesia  of  the  feet,  muscular  cramps, 
occasionally  convulsions,  at  first  mcrease  ot 
sexual  appetite,  later  impotence  m  men 
and  sterility  in  women  '  {Bost.  Med.  and 
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Storg.  Joum.  Dec.  6,  1892,  p.  325).  In  this 
same  communication  Peterson  records  three 
cases  of  acute  mania  resulting  from  inhala- 
tion of  the  fumes  from  a  mixture  ot  bisul- 
phide of  carbon  and  chloride  of  sulphur. 
The  poisonous  efifects  from  the  use  of  these 
chemicals  are  now  obviated  to  a  considerable 
extent  by  maintaining  a  more  thorough  ven- 
tilation in  rubber  factories. 

Multiple  neuritis  due  to  Arsenic— It  has 
been  long  known,  from  experiments  by  Orfila, 
that  in  certain  cases  paraplegic  conditions 
were  induced  occasionally  after  the  taking  of 
large  doses  of  arsenic.    Of  late  years  it  has 
been  ascertained  that  the  poisonous  effects  of 
arsenic  are  sometimes  very  similar  to  those 
produced  by  alcohol.   The  paralytic  effects 
thus  produced  were  previously  ascribed  to 
changes  in  the  spinal  cord ;  but  it  has  now 
been  ascertained  that  such  changes  are  only 
occasional,  and  that  the  majority  of  the 
effects  to  which  we  are  referring  are  due 
rather  to  peripheral  neuritis.    These  effects 
occur  sometimes,  though  only  very  rarely, 
after  the  patient  has  taken  for  a  prolonged 
period  small  doses  of  arsenic,  such  doses  at 
last  giving  rise  to  symptoms  of  acute  poison- 
ing.  Then,  after  a  variable  interval — some 
days,  or  a  week  or  two — the  symptoms  of 
peripheral  neuritis  begin  to  develop.  In 
other  cases,  however,  such  symptoms  may 
set  in  a  short  time  after  acute  poisoning  by 
arsenic,  when  the  drug  has  been  taken  in 
excess  either  accidentally  or  with  suicidal 
intent.    A  typical  case  of  this  latter  type 
has  recently  been  brought  before  the  Medical 
Society  of  Berlin  by  H.  Jolly.    The  patient 
had,  in  August  1892,  taken  with  a  view  to 
suicide,  a  quantity  of  Schweiufurth  green. 
There  was  immediate  vomiting,  and  for  two 
days  symptoms  of  gastritis.    She  remained 
very  weak,  and  noticed,  when  she  attempted 
to  rise  on  the  fifth  day,  some  numbness  of 
the  feet.   Then  foUowed  paraesthesias  simul- 
taneously in  feet  and  hands,  with  a  creeping 
sensation  that  was  at  times  very  painful. 
These  symptoms  continued  during  the  next 
few  weeks,  and  to  them  were  soon  added  a 
more  distinct  weakness,  especially  of  the 
lower  extremities.    After  four  weeks  the 
patient  was  unable  to  walk  alone ;  and  when, 
in  the  following  week,  she  was  admitted 
into  the  hospital  for  nervous  diseases,  she 
could  only  walk  when  supported  on  both 
sides.    There  was  also  marked  ataxy.  The 
knee-jerks  were  lost  on  both  sides,  and  there 
was  great  paresis  in  the  legs,  with  specially 
impaired  movement  in  the  feet  and  toes.  In 
six  weeks  the  paralysis  of  the  feet  and  toes 
was  complete  ;  there  was  atrophy  of  the 
muscles  of  the  calves  of  the  legs,  and  great 
disturbances  of  sensibility.    The  patient  was 
insensible  to  slight  touches,  but  felt  stronger 
touches  well ;  and  there  was  pronounced  hy- 
peralgesia. The  tips  of  the  fingers  were  quite 
anEesthetic,  and  there  were  sharp  pains  in 


the  hands  and  in  some  of  the  deeper  parts  of 
the  foreai'm  and  arm.  In  the  course  of  the 
following  week  the  symptoms  became  some- 
what worse,  especially  the  pains.  A  feeling 
of  coldness  was  also  complained  of  in  the 
right  upper  extremity,  and  there  was  profuse 
sweating  in  the  palms  of  the  hands.  From 
about  the  twelfth  week  onwards  a  decided 
improvement  began  to  take  place  in  regard 
to  both  motor  and  sensory  symptoms. 

The  superficial  reflexes  in  arsenical  poly- 
neuritis are  mostly  preserved,  while  the 
knee-jerks  are  lost ;  the  legs  also  are  com- 
monly more  affected  than  the  arms.  There 
is  much  variation  met  with  in  the  symptoms 
of  individual  cases,  and  in  some  of  them 
distinct  impairment  or  loss  of  muscular 
sense  and  ataxic  symptoms  are  fairly  well 
marked  (pseudo-tabes).  In  almost  all  re- 
spects, in  fact,  the  symptoms  of  the  multiple 
neuritis  due  to  arsenic  are  found  to  accord 
closely  with  the  alcoholic  form  of  the  disease, 
with  the  very  important  exception  that  the 
head  symptoms,  with  hallucinations  and 
delirium,  are  generally  absent.  Almost  all 
cases  ultimately  recover,  and  the  duration  of 
arsenical  polyneuritis  is  rather  shorter  than 
that  of  the  form  due  to  alcohol. 

Multiple  nev/ritis  due  to  Lead. — The  effects 
of  the  multiple  neuritis  caused  by  lead  are 
still  more  localised.  There  is  not  only  the 
absence  of  the  characteristic  group  of  head 
symptoms,  but  a  stiU.  further  common  limi- 
tation of  the  neuritis  to  the  motor  nerves,  and 
especially  to  those  of  the  upper  extremity. 
The  ordinary  effects  of  peripheral  neuritis 
due  to  lead  wiU  be  foimd  described  under 
Lead,  Poisoning  by.  The  symptoms  closely 
resemble  those  due  to  spinal-cord  disease,  to 
which,  indeed,  some  of  the  effects  are  often 
partly  attributable.  For,  though  peripheral 
neuritis  is  the  lesion  commonly  met  with, 
it  happens  here  even  more  frequently  than 
with  other  forms  of  multiple  neuritis  that 
lesions  in  the  anterior  cornua  of  the  spinal 
cord  are  also  produced;  and  it  is  to  these 
latter  lesions  that  the  symptoms  are  occa- 
sionally, in  part  at  least,  attributable. 

But  although  it  is  the  rule  for  the  effects 
of  the  multiple  neuritis  due  to  lead  to  be  thus 
limited  to  a  part  of  the  field  of  distribution 
of  the  motor  nerves  of  the  upper  extremities, 
it  is  not  invariably  so.  Thus,  muscles  about 
the  shoulder  and  arm  (especially  the  deltoid 
and  brachialis  anticus)  may  be  affected  as 
well  as  those  of  the  forearm  ;  and  occasionally 
even  some  of  the  leg  muscles,  especially  the 
long  extensors  of  the  toes  and  the  peronei 
muscles.  Again,  in  some  cases  of  multiple 
neuritis  due  to  lead  there  have  been  distinct 
disturbances  of  sensibility,  that  is,  more  or 
less  severe  pains,  some  tenderness  of  affected 
muscles,  and  peirhaps  also  along  the  affected 
nerves,  together  with  tingling  and  numbness 
in  their  field  of  distribution.  In  certain 
other  cases  of  multiple  neuritis  due  to  lead 
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we  may  have  the  association  of  a  more  or 
less  marked  hemiplegia  condition,  in  which 
hemiantesthesia  is  well  developed.  This 
latter  condition  is  generally  of  more  or  less 
brief  dm"ation,  and  is  supposed  to  be  due 
to  some  functional  defect  in  the  brain,  ana- 
logous to  that  occui^ring  in  hysteria.  In  this 
connexion,  it  must  not  be  forgotten,  more- 
over, that  intense  double  optic  neuritis  and 
also  convulsions  may  occur  in  the  course  of 
lead  poisoning. 

B.  Cases  due  to  Microbic  Poisons. — 
Multiple  neuritis  associated  with,  or 
sequential  to,  certain  Infective  or  Endemic 
Diseases. — The  cases  belonging  to  this  cate- 
gory are  those  forms  of  multiple  neuritis 
which  are  associated  with,  or,  as  is  by  far 
the  most  common,  are  sequential  to,  one  or 
other  of  the  following  morbid  conditions, 
namely,  diphtheria,  variola,  typhoid  fever, 
typhus  fever,  measles,  beriberi,  septicaemia, 
malaria,  influenza,  tuberculosis,  syphilis,  or 
leprosy. 

Almost  all  these  varieties  of  the  disease 
were  formerly  ascribed  to  morbid  conditions, 
either  functional  or  structural,  of  the  spinal 
cord.  It  is  true,  indeed,  that  functional 
diseases  as  well  as  certain  structural  affections 
of  the  spinal  cord,  in  the  form  of  indurations 
(scleroses),  softenings,  hsemorrhages,  together 
with  limited  inflammations  or  atrophic  con- 
ditions of  the  anterior  cornua,  are  especially 
apt  to  occur  occasionally  as  sequences  of  one 
or  other  of  these  diseases.  But  since  the 
clinical  characteristics  of  polyneuritis  have 
been  more  commonly  appreciated,  it  has  been 
recognised  that  these  particular  groups  of 
symptoms  occur  not  infrequently  as  sequences 
of  one  or  other  of  the  diseases  above  men- 
tioned—the truth  of  this  diagnosis  having, 
moreover,  been  often  confirmed  by  necropsies 
which  have  demonstrated  the  presence  of 
multiple  neuritis,  mostly  alone,  but  more 
rarely  with  some  co-existing  changes  in  the 
spinal  cord. 

The  severity  of  the  disease  varies  very 
much  indeed  in  this  category  of  cases.  Some- 
times it  presents  itself  as  an  acute  progressive 
affection  involving  aU  the  limbs,  and  subse- 
quently the  nerves  supplying  the  trunk 
muscles  and  those  of  the  face  and_  eyes,  to- 
gether with  a  well-marked  association  _  of 
sensory  symptoms  of  the  usually  varied 
character.  At  other  times,  and  especially  after 
diphtheria,  the  motor  paralysis  is  less  marked, 
and  symptoms  of  a  more  ataxic  type  present 
themselves  (pseudo-tabes)  ;  while,  in  other 
cases  still,  we  may  have  to  do  with  a  localised 
rather  than  with  a  more  generahsed  neuritis. 
The  forms  of  multiple  nem-itis  associated  with 
diphtheria  are  apt  to  occur,  on  different  occa- 
sions, in  each  of  these  types;  the  severe 
general  cases,  however,  in  which  death  may 
occur  from  paralysis  of  the  diaphragm  are 
rare  and  exceptional ;  while  locahsed  forms 
of  paralysis  limited  to  the  palate,  and  asso- 


ciated with  slight  paretic  or  ataxic  conditions 
are  by  far  the  most  common  {see  Diph- 
theria). On  the  other  hand,  in  beriberi  we 
have  to  do  much  more  frequently  with  a  gene- 
ralised form  of  neuritis,  in  which  speedy 
death  occurs  not  at  all  rarely  [see  Beri- 
beri). In  other  of  these  diseases,  such  as 
variola,  typhus  and  typhoid  fevers,  measles, 
septicaemia,  and  malaria,  polyneuritis  super- 
venes rarely  ;  but  in  each  of  these  affections 
it  may  appear  in  a  well-developed  form. 

Again,  it  seems  clear  that  in  influenza,  tuber- 
culosis, syphilis,  and  leprosy,  in  the  absence 
of  other  co-operating  causes,  the  neuritis  that 
occurs  is  apt  to  present  itself  in  a  more  or 
less  localised  form;  and,  in  the  case  of 
syphihs  and  leprosy  more  especially,  the  neur- 
itis is  principally  of  the  peripheral  and  inter- 
stitial type.  These  forms  of  the  disease  are 
thus,  perhaps,  rather  more  closely  aUied  to 
ordinary  neuritis  than  to  multiple  neuritis. 
Still,  it  seems  probable  that  both  syphihs  and 
tuberculosis  may  decidedly  favour  the  action 
of  other  more  potent  causes,  such  as  alcohol 
or  chill,  in  the  production  of  well-marked 
multiple  neuritis. 

The  only  one  of  these  forms  of  multiple 
neuritis  to  which  any  special  reference  need 
be  made  is  that  which  may  be  associated 
with  malarial  poisoning.  Sometimes  this, 
either  alone  or  aided  by  other  causes,  such 
as  exposure  to  cold  or  excess  of  alcohol,  in- 
duces ordinary  forms  of  multiple  neuritis  of 
medium  severity,  affecting  the  arms  and  legs, 
but  especially  the  latter.  At  other  times, 
however,  malaria  gives  rise  to  what  since  the 
description  given  by  Eomberg  has  been 
known  as  '  intermittent  paraplegia.'  This 
remarkable  affection  has  been  found  to  occur 
only  in  patients  suffering  from  malarial 
poisoning.  It  is  characterised  by  the  sudden 
onset  of  paralysis  in  the  lower  extremities, 
which  may  or  may  not  be  accompanied  by 
some  anaesthesia  and  paralysis  of  the  sphinc- 
ters. After  some  hours  the  paralysis  dis- 
appears, perhaps  accompanied  by  the 
appearance  of  a  critical  sweat,  and  reappears 
in  a  more  or  less  regular  manner,  according 
as  the  attack  assumes  a  quotidian,  tertian,  or 
quartan  type.  This  affection  has  been  found 
to  be  very  amenable  to  treatment  by  quinine. 
Cases  have  been  recorded  by  excellent  obser- 
vers, such  as  Hartwig,  Erb,  and  Westphal, 
and  it  is  now  generally  beheved  that,  instead 
of  being  due  to  altered  functional  conditions 
of  the  spinal  cord  (which  was  the  interpreta- 
tion formerly  given),  this  remarkable  transi- 
tory and  recurrent  form  of  paralysis  is 
dependent  rather  upon  a  peripheral  neuritis 
occasioned  by  some  poison  formed  durmg 
the  course  of  a  malarial  attack. 

0.  Cases  due  to  Autogenetic  Poisons. 
Multiple  neuritis  sequential  to  ChiU.--- 
The  disease  from  this  cause  not  infrequently 
supervenes  in  an  acute  fashion,  and  may  at 
the  onset  be  associated  with  distinct  febrii© 
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symptoms,  the  temperature  rising  to  some 
point  between  101°  and  103°.    There  may 
also  be  pains  in  the  back,  limbs,  and  joints, 
so  as  to  give  rise  to  the  suspicion  perhaps 
of  a  commencing  attack  of  rheumatic  fever. 
To  such  symptoms  may  be  added  headache 
and  anorexia,  together  with  tingling  and 
numbness  in  the  fingers  and  toes,  and  more 
or  less  tenderness  over  the  principal  nerves 
in  the  limbs.    The  legs  and  arms  subse- 
quently show  an  increasing  paralysis,  com- 
monly beginning  first  in  the  legs.  Then 
paralysis  may  spread  to  the  trunk  muscles, 
and  to  those  of  the  tongue,  palate,  and  larynx 
(so  as  to  impair  deglutition  and  articulation), 
even  if  it  does  not  extend  to  other  cranial  or 
to  the  phrenic  nerves.     The  knee-jerks  are 
speedily  lost,  the  paralysed  muscles  soon 
waste,  and  their  electrical  reactions  become 
altered  in  the  usual  manner.    At  the  same 
time  various  sensory  disturbances  become 
developed,  such  as  tenderness  of  the  muscles 
and  hyperesthesia  of  the  skin  (soon  to  be 
followed  by,  or  intermixed  with,  areas  of 
anaesthesia) ;  while  glossy  skin,  increased 
sweating,  and  other  trophic  symptoms  may 
also  make  their  appearance. 

These  cases  subsequently  pursue  much  the 
same  course  as  severe  cases  of  alcoholic 
neuritis.  Death  may  occur  in  the  course  of 
a  week  or  ten  days  from  respiratory  or  car- 
tliac  paralysis  ;  or,  all  fever  having  subsided, 
the  patient  may  remain  in  a  tolerably  station- 
ary condition  for  several  weeks,  before  the 
usual  slow  improvement  begins  to  set  in. 

In  other  instances  the  multiple  neuritis 
following  chill  may  be  less  acute  and  less 
severe,  and  the  amount  of  sensory  symptoms 
is_  very  variable.  When  the  latter  are  very 
shght,  such  cases  are  apt  to  be  mistaken  for 
those  of  acute  spinal  paralysis ;  and  when  they 
are  more  severe  (especially  where  there  is 
much  involvement  of  the  muscular  sense)  the 
symptoms  are  more  of  an  ataxic  order,  so 
that  the  case  may  present  itself  as  a  form  of 
pseudo-tabes. 

Multiple  newitis  sequential  to  excessive 
Mu8cula/r  Exercise — Although  typical  cases 
have  been  recorded,  verified  by  necropsy, 
seemmgly  referable  to  this  cause,  they  are 
nevertheless  of  extremely  rare  occurrence, 
bo  far  as  the  form  and  course  of  this  variety 
01  multiple  neuritis  are  concerned,  it  seems 
fgree  most  closely  with  that  induced  by 
chill,  and  different  cases  are  hable  to  indi- 
vidual  variation  in  much  the  same  manner. 

Multiple  neuritis  associated  with  Dia- 
oetes.  Gout,  or  with  CachecUc  States.— EtLch 
of  these  varieties  of  multiple  neuritis  is 
iiable,  though  only  very  rarely,  to  occur  as  a 
more  or  less  generalised  affection.  As  a  rule, 
nowever,  it  is  much  more  common  for  the 
neuritis  when  associated  with  either  of  these 
aaections,  and  when  other  co-operating 
causes  are  absent,  to  occur  in  a  limited  form, 
anectmg  only  some  one  or  two  nerves -the 


inflammation  that  is  established  being  also 
peripheral  and  interstitial  rather  than  paren- 
chymatous in  type.  Gout  has  been  long 
known  as  a  common  predisposing  and 
even  exciting  cause  of  orduiary  interstitial 
neuritis. 

Multiple  neuritis  of '  spontaneous '  origin. 
Every  now  and  then  ordinary  attacks  of 
multiple  neuritis,  sometimes  severe  and 
sometimes  shght,  make  their  appearance 
without  its  being  possible  to  assign  them  to 
any  of  the  known  causes  of  the  disease,  and 
for  which,  in  fact,  no  distinct  cause  can  be 
traced.  These  are  the  so-called  'spontane- 
ous '  or  idiopathic  cases  of  multiple  neuritis. 

Complications. — Looking  to  the  varied 
conditions  under  which  multiple  neuritis  may 
arise,  it  is  only  natural  to  expect  that  the 
compUcations  should  be  rather  numerous  ; 
and  this  they  are  found  to  be.    As  poisoning 
by  alcohol  is  the  cause  of  so  very  large  a  pro- 
portion of  the  cases  of  multiple  neuritis,  we 
have  principally  to  do  with  concurrent  com- 
plications assignable  to  this  cause.    Thus  the 
patient  may  suffer  from  obstinate  symptoms 
of  gastric  catarrh,  or  the  liver  may  be 
enlarged  and  hard,  or  smaller  than  natural, 
and  other  indications  of  cirrhosis  of  this  organ 
may  exist._  It  must  not  be  forgotten,  more- 
over, that  in  the  cachectic  subjects  of  chronic 
malarial  poisoning  there  may  be  enlargement 
of  spleen  as  well  as  of  liver.    Other  compli- 
cating effects  of  alcohol  may  be  due  to  a 
chronic  or  subacute  meningitis,  the  existence 
of  which  leads  to  a  great  aggravation  of  the 
head  symptoms  in  the  form  of  delirium,  or 
even  to  a  chronic  maniacal  condition  ;  whilst 
in  other  cases  complicating  symptoms,  due 
to  chronic  or  subacute  spinal  meningitis  or 
degenerative  conditions  of  the  spinal  cord, 
may  be  present.    Here  also— as  where  gout, 
or  lead,  or  both  combined,  have  been  opera- 
tive causes  of  the  multiple  neuritis — we  may 
find  distinct  evidences  of  co-existing  renal 
disease.    Pneumonia  and  phthisis  are  also 
firequently  present  as  complications,  the  latter 
supervening  even  in  cases  where  it  does  not 
seem  to  have  been  present  as  a  cause. 

Diagnosis. — It  is  the  great  variety  in  the 
symptomatology  of  multiple  neuritis,  and  the 
fact  tha,t  it  may  be  associated  with  actual 
disease  in  the  spinal  cord,  which  give  rise  to 
the  principal  difficulties  in  the  way  of  dia- 
gnosis. Very  many  of  the  cases,  however, 
are  so  typical  in  the  combination  of  symp- 
toms presented,  as  to  allow  little  room  for 
doubt  in  regard  to  the  proper  diagnosis. 
Thus,  more  or  less  paralysis  of  both  feet  and 
both  hands,  with  '  foot  drop  '  and  'wrist  drop,' 
or  more  extensive  paralysis  of  all  four  limbs 
of  a  flaccid  type,  associated  with  pains,  numb- 
ness, and  tingling ;  hyperesthesia  of  the  skin, 
marked  tenderness  of  the  limb  muscles  and 
perhaps  also  along  the  principal  nerves, 
together  with  absent  knee-jerks  and  the 
altered  electrical  reactions  which  have  been 
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described,  form  such  a  typical  combination 
that  it  should  be  considered  to  be  indicative 
of  multiple  neuritis  from  some  cause.  And 
if  with  this  grouping  of  symptoms  there  co- 
exists the  combination  of  cerebral  symptoms 
previously  noted,  we  may  feel  just  as  certain 
that  we  have  to  do  with  a  multiple  neuritis 
caused  by  chronic  alcoholic  poisoning,  even 
though  no  distinct  evidence  of  this  be  at  first 
forthcoming — nay,  even  though  excess  in 
alcohol  may  be  firmly  denied  by  the  patient 
and  her  firiends. 

It  wUl  be  seen  that  the  diagnosis  of  mul- 
tiple neuritis  from  spmal  diseases  is  in  the 
great  majority  of  the  cases  easy,  because  pains 
in  the  former  are  mostly  prominent  symp- 
toms, and  because  locomotor  ataxy  is  the 
only  form  of  spinal  disease  associated  with 
severe  pains  that  could  easUy  be  mistaken  for 
multiple  neuritis,  and  that  only  with  certain 
exceptional  forms  of  the  disease.    For  there 
are  only  four  other  spinal  diseases  in  which 
pains  in  the  limbs  are  apt  to  constitute 
prominent  symptoms.   These  are  the  para- 
lyses associated  with  cancer  of  the  vertebrEe, 
with  scrofulous  pachymeningitis,  _  and  with 
cervical  hypertrophic  pachymenmgitis — in 
each  of  which  (not  to  mention  other  charac- 
teristic features)  there  are  generally  present 
exaggerated  knee-jerks  and  ankle-clonus — and 
the  somewhat  rare  affection,  syringomyeUa, 
which  is  ahnostialways  characterised  by  loss 
of  painful  and  of  thermal  sensibility  in  the 
parts  prmcipally  affected,  whilst  in  multiple 
neuritis  these  are  almost  always  modes  of 
sensibility  that  remain  unaffected. 

There  are,  however,  three  varieties  of  poly- 
neuritis which  are  especially  Uable  to  give 
trouble  in  regard  to  diagnosis.    These  are,  in 
the  first  place,  acute  cases  due  to  chill  or  to 
over  muscular    exercise,  in  which  there 
happens  to  be  an  ahnost  complete  absence  of 
pains  and  other  sensory  symptoms.  Here 
the  condition  has  to  be  diagnosed  from  acute 
spinal  paralysis,  or  even  from  acute  ascend- 
ing paralysis.     The  second  set  comprises 
those  of  the  pseudo-tabetic  type,  in  which 
pains  are  present,  and  the  diagnosis  has  to 
be  made  firom  locomotor  ataxy.    The  third 
class  consists  of  mixed  cases,  in  which  mul- 
tiple neuritis  is  actually  comphcated  with 
lesions  in  the  spinal  cord  or  its  membranes, 
or  in  both.    Here  there  may  be  at  tunes 
much  room  for  doubt  as  to  the  nature  of  the 
affection— that  is,  whether  it  is  in  the  mam 
spinal,  or  in  the  main  peripheral,  and  to 
what  extent  the  symptoms  of  the  two  condi- 
tions can  be  separated  firom  one  another.  _ 
(1)  The  cases  of  acute  spmal  paralysis 
may  agree  with  some  of  the  more  acute  cases 
of  polyneuritis  in  the  rapid  mode  of  onset, 
with  or  without  slight  febrile  symptoms,  in 
the  existence  of  an  atrophic  and  flaccid  torm 
of  paralysis  in  the  Hmbs,  together  with  a 
more  or  less  complete  electrical '  reaction  ot 
degeneration-  and  aboUtion  of  knee-jerks. 


In  other  forms  of  polyneuritis,  however,  the 
onset  is  apt  to  be  more  gradual  and  progres- 
sive, even  in  the  most  acute  cases ;  there  is 
also  much  more  frequently  a  bilateral  sym- 
metry in  the  parts  affected ;  and  even  the 
cases  that  are  most  free  from  sensory  symp- 
toms are  almost  never  quite  firee  from  such 
accompaniments,  though  this  is  the  rule 
with  cases  of  acute  spinal  paralysis.  Of 
course  it  is  only  in  the  early  days  of  these 
affections  that  there  is  room  for  doubt.  After 
the  first  few  days  the  progress  of  the  two 
affections  is  commonly  different.    Thus,  in 
acute  spinal  paralysis  the  loss  of  power  is  at 
first  widespread  and  simultaneously  caused, 
though  after  a  few  days  there  is  a  subsidence 
of  the  paralysis  in  some  of  the  parts  first 
attacked.    Whilst  in  multiple  neuritis  there 
is  a  progressive  increase  in  the  area  of  the 
paralysis  during  one  or  more  days ;  and 
after  the  paralysis  has   attained   its  fuU 
development  there  is  no  recession  of  paralytic 
symptoms  tiU  a  distinct  interval  of  weeks, 
or  it  may  be  months,  has  elapsed. 

The  other  disease  that  may  have  to  be 
thought  of  in  the  early  days  of  one  of  these 
acute  cases  of  multiple  neuritis  is  the  rare 
affection  known  as  acute  ascending  paralysis, 
concerning  which  so  much  doubt  exists  as  to 
its  real  nature  {see  Spinal  Cord,  Special 
Diseases  of:  Acute  Ascending  Paralysis). 
This  form  of  disease  may  be  distinguished 
by  the  complete  absence  of  sensory  symp- 
toms, by  the  preservation  of  the  knee-jerks, 
and  by  the  fact  that  the  paralysis  does  not 
progress  in  the  same  way  that  it  does  in 
multiple  neuritis  :  in  the  former  it  is  a  more 
strictly  ascending  disease,  affectmg  the  trunk 
muscles  after  the  legs,  and  then  involving 
the  arms;  whilst  in  the  latter  the  order  is 
ahnost  invariably  legs,  arms,  trvmk,  and  there 
is  also  rather  less  tendency  for  the  bulbar 
centres  to  be  affected.  A  little  later  on,  if 
any  doubt  should  still  remain,  the  absence 
of  muscular  atrophy  and  the  preservation  of 
normal  electrical  reaction  would  definitely 
settle  the  diagnosis  in  favour  of  acute  ascend- 
ing paralysis. 

(2)  In  reference  to  the  diagnosis  ot  cases 
of  pseudo-tabes  from  locomotor  ataxy,  it 
should  be  borne  in  mind  that  these  excep- 
tional forms  of  multiple  nem-itis  are  met 
with  principally  after  poisoning  by  alcohol 
or  arsenic,  or  in  the  form  that  is  sequential 
to  diphtheria.  And  then,  in  reference  to  the 
conditions  presented,  although  there  may  be 
many  characters  common  to  the  two  affec- 
tions, there  are  generally  marked  differences 
in  the  total  symptomatology.  Thus,  m  tne 
more  rapidly  developed  pseudo-tabes  there 
are  not  the  characteristic  lightnmg-pams,  but 
more  enduring  pains,  with  much  more  ot  ten- 
derness in  muscles  and  nerves,  together  witn 
numbness  and  tingling  in  the  hands  and  leet. 
There  is  more  fi-equently  hypersesthesia  m 
the  limbs,  perhaps  mixed  with  patches  m 
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which  there  is  analgesia  as  well  as  anaes- 
thesia;  there  may  also  be  some  amount  of 
atrophy  of  muscles,  with  altered  electrical  re- 
actions in  the  direction  of  the  '  reaction  of 
degeneration.'  Then,  again,  there  is  the 
absence  in  multiple  neuritis  of  three  signs 
which  are  commonly  present  in  locomotor 
ataxy,  viz.  the  Argyll- Robertson  condition 
of  pupil,  and  temporary  bladder  symptoms, 
together  with  loss  of  sexual  desire  and  power. 
A  girdle  sensation  is  also  much  more  liiely  to 
be  absent  in  these  forms  of  multiple  neuritis, 
though  it  has  occasionally  been  met  with  ;  and 
then,  again,  the  lost  knee-jerks  may  return 
duringrecovery  from  multiple  neuritis.  There 
still  remains  the  question  of  the  diiferences 
in  gait  characteristic  of  the  two  affections. 
What  is  known  as  the  steppage  gait  (or  the 
high-stepping  gait)  has  been  described  as 
distinctive  of  multiple  neuritis.  Its  peculi- 
arity is  due  to  the  loss  of  power  in  the  flexors 
of  the  ankle,  and  the  consequent  dependent 
attitude  of  the  toes,  so  that  the  patient  has 
to  lift  the  foot  high,  as  though  he  were  step- 
ping over  a  slight  obstacle ;  whilst  in  loco- 
motor ataxy,  the  toes,  instead  of  being 
dependent,  are  raised,  the  heels  being  gene- 
rally brought  to  the  ground  first,  and  also 
in  a  more  irregular  and  spasmodic  manner. 
"Where  present  the  steppage  gait  is  doubtless 
a  sign  of  value,  but  it  is  not  always  present 
when  it  is  most  wanted  in  this  ataxic  class 
of  cases,  that  is,  where  paresis  of  the  flexors 
is,  as  often  happens,  present  only  to  a  very 
slight  degree. 

(3)  In  other  cases,  where  spinal  and  peri- 
pheral lesions  co-exist,  it  may  be  much  more 
difficult  to  recognise  the  real  nature  of  the 
affection,  or,  if  this  can  be  done,  to  say 
which  symptoms  belong  to  the  one  and  which 
to  the  other  set  of  lesions.  In  regard  to 
cases  where  thrombotic  softenings,  myelitis, 
or  sruall  haemorrhages  co-exist  with  multiple 
neuritis  (as  they  may  do,  more  especially, 
in  some  few  of  the  cases  sequential  to  the 
acute  specific  diseases),  it  can  only  be  said 
that  such  cases  are  too  complicated  to  be 
considered  here,  and  that  there  are  no  forms 
of  disease  where  the  aid  of  an  expert  is  more 
required  in  order  that  a  correct  diagnosis 
may  be  made.  It  may,  however,  be  added 
that  there  are  four  signs  in  particular  which, 
when  present,  may  safely  be  considered  to 
depend  in  the  great  majority  of  cases  upon 
spinal  rather  than  upon  peripheral  lesions : 
these  are,  paralysis  of  the  sphincters,  bed- 
sores, exaggerated  knee-jerks  with  ankle- 
clonus,  and,  though  less  certainly,  girdle 
sensations. 

It  should  further  be  borne  in  mind  that 
there  are  two  affections  especially  in  which 
the  co-existence  of  peripheral  with  spinal- 
cord  symptoms  is  common,  viz.  acute 
spinal  paralysis  and  locomotor  ataxy.  So 
that  where,  by  reference  to  the  points  already 
laid  down,  it  can  be  recognised  that  we  have 
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to  do  with  symptoms  of  double  origin,  the 
point  to  be  considered  is,  whether  the  central 
or  the  peripheral  symptoms  are  primary, 
and  which  are  merely  compUcating  phe- 
nomena. This  is  a  point  of  considerable  im- 
portance in  regard  both  to  prognosis  and  to 
treatment.  It  is  highly  important,  for  in- 
stance, to  know,  in  an  affection  caused  by 
exposure  to  cold,  whether  the  symptoms  are 
in  the  main  peripheral,  or  whether  they  are 
in  the  main  spinal  but  with  some  complica- 
ting peripheral  neuritis.  So  also  it  shoiild  be' 
remembered  that  the  ataxic  cases  of  multiple 
neuritis  (cases  of  pseudo-tabes)  stand  at  one 
end  of  a  series  of  cases,  and  at  the  other 
stand  the  somewhat  rare  cases  of  locomotor 
ataxy  in  which  symptoms  due  to  peripheral 
neuritis  are  altogether  absent ;  whilst  between 
these  extremes  we  have  almost  every  kind  of 
transition,  furnished  either  by  cases  of  loco- 
motor ataxy  with  an  increasing  number  of 
peripheral  lesions,  or  by  cases  of  pseudo-tabes 
due  to  multiple  neuritis  complicated  perhaps 
by  some  spinal  lesions.  The  more  the  pa- 
tient's symptoms  are  of  peripheral  origin, 
the  greater  is  the  relief  that  is  to  be  expected 
from  treatment. 

Prognosis. — Many  indications  relating  to 
prognosis  have  already  been  given,  so  that 
little  requires  now  to  be  added.  It  may  be 
said,  however,  that  in  the  great  majority  of 
cases  life  is  not  imperilled  by  multiple  neur- 
itis. But  exceptions  to  this  rule  occur  in 
the  case  of  the  severer  forms  of  beriberi,  and 
also  in  the  more  acute  cases  occurring  in  this 
country,  due  either  to  chill,  alcohol,  or  diph- 
theria, in  which  the  respiratory  muscles 
(including  the  diaphragm),  and  the  heart,  are 
apt  to  become  paralysed.  Otherwise  death 
takes  place  in  multiple  neiu-itis  almost  solely 
from  the  co-existence  of  one  or  other  of 
the  comphcations  to  which  reference  has 
previously  been  made.  As  to  the  question 
of  ultimate  cure,  this,  if  the  cases  are  not  too 
old  and  neglected,  may  in  the  majority  of  in- 
stances be  effected  after  a  prolonged  course  of 
treatment.  Slight  cases  may,  of  course,  be 
cured  in  the  course  of  a  month  or  two ;  but 
in  the  more  severe  forms  of  the  disease 
twelve  or  eighteen  months  at  least  may  be 
required.  It  is  indeed  surprising  to  see  the 
extent  to  which  recovery  occurs  in  this  class 
of  cases,  even  when  they  are  of  the  worst 
type,  as  compared  with  the  amount  of  im- 
provement that  could  alone  be  expected  if  a 
similar  amount  of  paralysis  with  muscular 
atrophy  had  been  due  to  spinal  rather  than  to 
peripheral  disease.  The  signs  of  commen- 
cing improvement  to  be  looked  for  diiring 
the  stationary  period  of  the  disease  are  a  re- 
turn of  the  tingling  and  numbness  in  the 
hands  and  feet,  increased  abihty  to  move 
these  parts,  together  with  a  gradual  improve- 
ment in  the  electrical  reactions  and  in  the 
firmness  and  size  of  the  muscles,  as  well  as  a 
progressive  diminution  of  the  glossiness  of 
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the  skin  and  sweating  in  the  hands  and  feet. 
The  return  of  previously  lost  knee-jerks  may 
also  be  looked  for. 

Treatment. — In  all  cases  of  multiple  neur- 
itis we  should,  before  commencing  system- 
atic treatment,  have  thoroughly  decided,  as  far 
as  it  may  be  possible,  what  the  causal  con- 
ditions are  that  have  been  influential  in  pro- 
ducing the  neuritis,  as  the  first  necessity  may 
be  to  put  a  stop  to  some  poisoning  of  the 
system.    It  is  of  the  greatest  importance  to 
arrive  at  this  knowledge  as  early  as  possible, 
as  the  longer  the  poisoning  lasts  the  more 
protracted  and  obstinate   is  the  resulting 
malady.    Thus,  a  rubber-worker  should  be 
taken  away  from  his  work  at  once.  Steps 
should  be  taken  to  protect  the  patient  from 
lead  or  arsenic  if  either  of  these  have  had  to 
do  with  its  development ;  or,  as  is  most  fre- 
qtiently  the  case,  where  alcohol  is  the  cause 
this  should  at  once  be  cut  off  completely, 
whenever  the  condition  of  the  patient  will 
admit  of  it.    But  if  too  great  weakness  of 
the  heart  be  present  to  permit  of  this  being 
done,  the  alcohol  should  be  greatly  reduced 
in  quantity  at  first,  and  as  soon  as  possible 
cut  off  altogether. 

In  alcoholic  cases  also,  where  we  have  to 
do  with  severe  pains,  mental  disturbance, 
and  insomnia,  together  with  gastric  symp- 
toms, the  greatest  care  is  needed.  The  latter 
symptoms  may  be  best  checked  by  keeping 
the  patient  upon  a  strict  spoon  diet,  pan- 
creatising  the  milk  and  beef-tea  if  necessary, 
and  administering  only  very  small  quanti- 
ties at  a  time.  In  the  more  urgent  cases  it 
may  be  needfal  at  first  to  have  resort  to 
nutrient  suppositories.  Sleep  should  be  en- 
sured, and  the  other  symptoms  relieved  as 
soon  as  possible  by  giving  morphine,  either 
by  subcutaneous  injection  or  by  mouth ;  or, 
in  cases  where  the  symptoms  are  less  urgent, 
by  the  administration  of  full  doses  of  bro- 
mide of  potassium.  At  the  same  time,  we 
must  do  our  best  to  relieve  the  local  pains 
and  tenderness,  by  the  application  of  light 
warm  anodyne  fomentations,  by  wrapping 
the  limb  in  cotton-wool  and  oil-silk,  or 
occasionally  by  the  use  of  cold  evaporating 
lotions,  if  these  seem  to  give  more  relief  to 
the  patient. 

In  the  acute  stage  of  the  disease  which 
follows  chill,  where  there  are  febrile  symp- 
toms and  perhaps  some  slight  general  pains, 
relief  may  be  derived  from  salicylate  of 
sodium  or  salol,  given  for  a  few  days  in  fall 
and  fi-equently  repeated  doses  as  for  rheu- 
matic fever  ;  bromide  of  potassium  may  also 
be  given  with  these  drugs  night  and  morning 
where  the  restlessness  is  great  and  headache 
is  severe.  The  patient  should  be  kept  upon 
spoon  diet  as  long  as  the  temperature  remains 
at  aU  elevated ;  and  in  all  the  more  severe 
forms  of  the  disease  a  water-bed  is  desirable. 

In  the  less  severe  cases,  to  whatsoever 
cause  they  may  be  due,  the  patients  should  be 


kept  at  rest  in  bed,  partly  with  a  view  to 
warding  off  any  aggravation  of  the  disease, 
and  partly  to  protect  them  from  cold.  In 
these  cases,  and  also  in  the  more  severe 
forms  of  the  disease,  after  the  acute  pains 
and  tenderness  have  subsided,  the  diet  must 
be   more  abundant,  though  easily  digest- 
ible and  nutritious.    Pains  may  be  relieved 
and  sleep  favom-ed  by  such  drugs  as  acetani- 
lide  or  phenazone,  though  where  insomnia 
continues  these  remedies  may  be  supple- 
mented by  bromide  of  potassium,  chloral - 
amid  or  sulphonal.  At  the  same  time,  much 
may  be  done  by  means  of  tonics  to  improve 
the  appetite  and  general  health,  where,  as  is^ 
so  often  the  case,  this  has  been  much  im- 
paired by  the  previous  causative  conditions. 
"When  these  have  taken  the  form  of  malaria^ 
gout,  or  syphilis,  some  special  treatment 
may  be  necessary ;  otherwise  we  must  trust 
principally  to  combinations  of  iron  with  small 
doses  of  arsenic  and  strychnine,  aided  by 
extract  of  malt  and  cod-liver  oil.    In  cases 
where  there  is  no  marked  anaemia,  iodide  of 
potassimn  in  six-  to  eight-grain  doses  may 
be  given  with  arsenic  and  strychnine  instead 
of  the  compoimd  of  iron,  at  this  stage  of  the 
disease,  as  it  may  help  to  allay  pains  and 
relieve  any  accompanying  condition  of  inter- 
stitial nem-itis.  During  all  this  time,  in  alco- 
holic cases,  alcohol  in  every  form  should  be 
entirely  forbidden;  and  to  ensiu-e  the  abso- 
lute observance  of  this  order  the  strictest 
precautions  must  be  taken.    No  trust  what- 
ever can  be  placed  in  the  patient  in  such 
cases,  and  injudicious  friends  (or  servants 
who  may  be  bribed  or  threatened)  should  be 
guarded  against.    The  patient  ought  to  be 
under  the  absolute  charge  of  thoroughly 
reliable  mnrses,  either  at  home  or  in  some 
private  institution  or  hospital. 

Local  treatment  must  also  be  assiduously 
carried  on  week  after  week,  and  month  after 
month,  at  this  stage  of  the  disease.  As  soon 
as  the  tenderness  has  sufdciently  subsided  to 
permit  of  it,  daily  massage  and  gentle  passive 
movements  should  be  had  recourse  to,  and  to 
this  very  shortly  should  be  added  warm  or 
sulphur  baths  two  or  three  times  a  week,  and 
the  regular  appHcation  of  galvanism  to  the 
atrophied  muscles.  Even  if  they  do  not 
respond  much  at  first  to  any  cmrents  that 
can  be  used  without  causing  pain,  the  gal- 
vanism should  be  persevered  with,  and  after 
a  time  the  muscles  will  begin  to  respond. 

From  the  first,  care  should  be  taken  tO' 
prevent,  as  far  as  possible,  the  limbs  getting 
into  a  contracted  position.  Thus,  the  knees 
are  apt  to  be  drawn  up  for  the  relief  of  pain 
in  the  early  stages  of  the  affection,  and,  if 
allowed  to  remain  in  this  position,  contrac- 
tures with  rigidity  will  inevitably  result.  The 
'  dropped  foot '  fi-om  weakness  of  the  anterior 
tibial  muscles  soon  becomes  associated  with 
slight  contraction  of  the  calf  muscles  and 
shortening  of  the  tendo  Achillis.  This  defec- 


NEUEITIS,  MULTIPLE 


NIPPLE,  DISEASES  OF  219 


tive  position  of  the  foot  may,  however,  be 
ob\dated  to  a  considerable  extent  if  care  be 
taken  from  an  early  stage  to  prevent  the  foot 
falling  forward  by  means  of  some  suitable 
support.  Contractions  of  the  wrist  and 
fingers  must  also  be  obviated  as  far  as 
possible.  This  is  best  ensured  by  an  early 
resort  to  passive  movements  and  massage ; 
and  the  same  means  will  generally  sufhce 
gradually  to  overcome  contractions  that  may 
have  occurred  at  the  ankles  or  the  knees. 
Where  the  former  are  obstinate,  they  will  in 
time  generally  yield  when  efforts  to  stand  are 
commenced,  and  the  weight  of  the  body  is 
day  by  day  brought  to  bear  upon  the  con- 
tracted tendo  Achillis.  It  is  very  rare 
indeed  that  section  of  tendons  becomes 
necessary. 

H.  Charlton  Bastian. 

NEUIIOMA  (vevpov,  a  nerve).  —  A 
tumour  connected  with  a  nerve.  See 
Nerves,  Diseases  of. 

NEUIIOSES  [vevpov,  a  nerve). — Synon.  : 
Fr.  Nevroses ;  Ger.  Nervenleiden. 

Definition. — Affections  of  the  nervous 
system  occurring  without  any  material  agent 
producing  them,  without  inflammation  or  any 
other  constant  structural  change  which  can 
be  detected  in  the  nervous  centres :  in  other 
words,  functional  affections  of  the  nervous 
system. 

Many  of  the  disorders  which  may  be  in- 
cluded here  are  characterised  by  symptoms 
such  as  neuralgia,  convulsions,  &c.,  which 
also  accompany  other  disorders  associated 
with  morbid  changes.  It  is  very  necessary, 
therefore,  in  inquiring  into  any  particular 
case,  not  to  rest  satisfied  with  the  presump- 
tion that  the  disorder  is  functional  until  the 
condition  of  the  nervous  centres  has  been  in- 
vestigated; lest,  regarding  the  symptom  as 
the  disease,  the  central  mischief  to  which  it 
is  due  may  be  overlooked.  It  is  highly  prob- 
able, moreover,  that  many  of  what  we  now 
regard  as  functional  diseases  will,  on  fur- 
ther investigation,  be  foimd  to  depend  upon 
some  corresponding  change  in  the  organ 
affected — an  inference  which  is  being  daily 
verified. 

_  Enumeration. — The  neuroses  may  be  clas- 
sified according  to  the  organs  or  functions 
involved : — 

(a)  Visceral  neturoaes,  namely,  those  of  the 
respiratory,  circulatory,  or  digestive  organs. 

(6)  LocaUaed paralyses ;  for  instance,  palsy 
of  the  facial  and  other  peripheral  nerves. 

(c)  Localised  i/nvolv/nta/ry  or  reflex  move- 
ments, such  as  spasm  of  the  facial  nerve  and 
writer's  cramp. 

(d)  Disorders  of  general  sensibility,  in- 
cluding the  various  forms  of  neuralgia — tri- 
geminal, cervico-occipital,  sciatic,  crural,  &c. 

(e)  General  neuroses,  namely,  chorea 
epilepsy,  catalepsy,   hysteria,    and  allied 


(/)  Disorders  of  the  mental  faculties — 
hypochondriasis,  melancholia,  and  other  forms 
of  mental  derangement. 

P.  W.  Latham. 
NEUSCHMECKS.— /See  Schm^cks. 

NICE,  on  the  French  Riviera. — 

Warm,  dry,  bracing,  winter  climate.  Tem- 
perature 50°  F.  See  Climate,  Treatment 
of  Disease  by. 

NICTATION  T  1 

NICTITATION/ ' 

often). — A  rapid  involuntary  winking  of  the 
eyelids,  usually  due  to  some  nervous  dis- 
turbance.   See  Chorea  ;  and  Facial  Spasm. 

NIEDERBRONN,  in  Lower  Alsace. 

Muriated  saline  waters.  See  Mineral 
Waters. 

NIEDERSELTERS  (Selters),  in 
Nassau. — The  well-known  muriated  alka- 
line table  waters.    See  Mineral  Waters. 

NIGHT-BLINDNESS.— /See  Nyctal- 
opia. 

NIGHTMARE.— This  is  a  condition 
characterised  by  an  abiding  sense  of  discom- 
fort or  extreme  uneasiness,  occurring  in  the 
midst  of  a  disturbed  sleep,  sometimes  asso- 
ciated with  a  feeling  of  weight  at  the  epigas- 
triiun,  in  conjtmction  with  more  or  less  de- 
finitely oppressive  dreams.  It  is  principally 
associated  with  the  takiog  of  a  heavy  meal  or 
of  indigestible  food  before  going  to  sleep  by 
some  persons,  especially  those  of  a  nervous 
temperament,  whose  digestion  is  weak.  A 
closely  aUied  condition  is,  however,  apt  to  be 
met  with  as  a  consequence  of  brain- exhaus- 
tion and  chronic  disturbance  of  sleep  in  those 
who  are  overworked,  by  application  either  to 
study,  business  details,  or  literary  pursuits. 
Such  a  condition  also  has  its  affinities  with 
certain  forms  of  incipient  delirium,  occurring 
either  in  various  febrile  diseases  or  as  a  result 
of  alcoholic  excesses.  See  Sleep,  Disorders  of. 

H.  Charlton  Bastian. 

NIGHT-SIGHT.— >See  Hemeralopia. 

NIGRITIES  (niger,  black).— Synon.  : 
Fr.  Noirceur ;  Ger.  Schwdrze. — Nigrities 
cutis  signifies  blackness  of  the  skin.  It 
may  be  of  various  degrees  ;  and  results  from 
aberration  of  deposit  of  pigment,  or,  more 
exactly,  from  an  excess  of  black  pigment  in 
the  integument.    See  Melanopathia. 

NILE,  The. — A  very  dry  winter  climate. 
Mean  temperature,  winter,  57°  F.  Unsuit- 
able for  cases  of  active  pulmonary  disease. 
See  Climate,  Treatment  of  Disease  by. 

NIPPLE,  Diseases  of. — Synon.:  Fr. 
Maladies  du  Mamelon;  Ger.  Krankheiten 
der  Brustwa/rze. — Some  of  the  more  ordinary 
affections  of  the  nipple  will  be  found  de- 
scribed imder  Breast,  Diseases  of;  and 
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Lactation,  Disorders  of.  Here  it  is  proposed 
to  treat  of  certain  graver  diseases,  which  claim 
a  separate  consideration. 

Malignant  Disease. — The  nipple  may 
be  the  seat  of  epitheUoma,  which  commonly 
commences  as  a  crack  or  fissiire,  with  an  in- 
durated base,  often  in  the  areola  or  at  its 
junction  with  the  nipple.  It  presents  no 
special  features  which  distinguish  it  from 
similar  disease  of  the  integument  of  adjoin- 
ing parts.  Hard  carcinoma  too  may  attack 
the  nipple,  involving  its  deeper  structures, 
and  producing  general  induration  and  en- 
largement, so  that  the  diseased  mass  projects 
from  the  summit  of  the  breast  like  a  knob  or 
large  nut.  The  disease  probably  originates 
in  the  epithelium  of  the  galactophorous 
ducts,  or  in  that  of  the  sebaceous  glands. 

Of  greater  interest  than  either  of  these 
is  an  affection  frequently  associated  with 
maUgnant  disease  of  the  breast,  to  which  Sir 
James  Paget  has  drawn  attention — an  ecze- 
matous  condition  of  the  nipple  and  areola. 
It  may  occur  in  the  form  of  a  dry,  scaly,  or 
branny  eruption,  affecting  the  entire  surface 
of  the  areola  and  nipple,  which  is  darker 
coloured,  a  little  firmer,  and  less  pliant  and 
elastic  than  its  fellow.   Or,  with  more  charac- 
teristic signs  of  inflammation,  small  vesicles 
or  pustules  may  form,  and,  breaking  or  being 
rubbed  off,  may  leave  behind  them  tiny  scabs 
or  ulcers,  or  a  surface  raw  and  red.  Either 
condition  may  exist  for  many  months  or  even 
years  with  little  alteration,  and  with  scarcely 
any  tendency  to  spread  beyond  the  margin 
of  the  areola.    But  the  second  form,  causing 
more  irritation  than  the  first,  is  often  sub- 
jected to  treatment;  and  being  very  dif&ctdt 
to  cure,  is  sometimes  so  severely  treated  with 
caustics  that  destruction  ensues,  not  of  the 
disease,  but  of  the  nipple,  which  appears  to 
have  been  gradually  eaten  away  by  the  ecze- 
matous  affection.    Both  forms  are  uncom- 
mon, but  they  are  rare  b'efore  the  naiddle 
age.    A  study  of  their  chnical  and  patho- 
logical characters  leads  to  the  conclusion 
that  they  are  due  to  inflammation.  The 
disease  has  been  noticed  in  men  as  well  as 
women. 

Treatment. — This  disease  may  be  treated 
by  protecting  the  parts  with  a  carefully  ad- 
justed, ventilated  shield,  and  by  the  apphca- 
tion  of  vaseline,  or  liniment  of  lead  and  oil, 
or  similar  soothing  dressing.  But  it  is  very 
intractable,  in  some  cases  apparently  incur- 
able. It  might  seem  as  if  an  affection  so 
trivial  were  not  worthy  of  so  much  attention ; 
but  unfortunately  there  appears  the  strongest 
reason  to  beheve  that  these  conditions  of  the 
nipple  and  areola  are  not  infrequently  the 
precursors  of  carcinoma  of  the  breast,  some- 
times by  only  a  few  months,  more  often  by 
a  period  of  years.  It  is  probable,  too,  that 
the  carcinoma  is  directly  due  to  the  ecze- 
matous  disease;  for  it  induces  changes  in 
the  epithelium  of  the  ducts  which  can  be 


traced  deeply  into  the  substance  of  the 
breast,  whose  acini  become  at  length  dis- 
tended with  proliferating  epithelium.  On 
this  account  it  has  been  proposed,  when  all 
the  lesser  methods  of  treatment  have  been 
used  in  vain,  to  remove  the  entire  breast. 
Opinions,  which  are  divided  on  the  necessity 
of  this  measiu"e,  so  severe,  are  united  in  its 
favour  when,  with  the  superficial  inflamma- 
tion, there  exists  an  appreciable  indiuration, 
however  slight,  within  the  breast.  Care  must 
be  taken  not  to  confound  these  eczematous 
affections  of  the  nipple  and  areola  with  those 
more  widely  diffused  surface  inflammations 
of  the  breast,  with  which  they  have  little  in 
common,  either  in  the  obstinacy  with  which 
they  resist  treatment,  or  in  the  deeper  dis- 
ease to  which  they  may  give  rise. 

Henry  T.  Butlin. 

NOCTAMBULATION  {nocte,  in  the 
night;  and  ambulo,  I  walk). — A  term  for 
sleep-walking.    See  Sleep,  Disorders  of. 

NOCTURNAL  EMISSIONS.  —  In- 
voluntary emissions  of  semen  occurring 
during  sleep.  See  Sexual  Functions  in 
the  Male,  Disorders  of. 

NOCTURNAL  INCONTINENCE. 

Involuntary  escape  of  urine  during  sleep. 
See  Micturition,  Disorders  of. 

NODE  {nodus,  a  swelling). — A  circum- 
scribed swelling  on  the  surface  of  a  bone, 
connected  with  the  periosteum,  and  usually 
due  to  syphiUs.  See  Bone,  Diseases  of; 
and  Syphilis. 

NODI  DIGITORUM  (Latin).— Swell- 
ings of  the  distal  phalanges  of  the  flngers, 
usually  supposed  to  be  associated  with  gout. 
See  Gout. 

NOMA  {vofxt],  a  corroding  sore;  from  vena, 
I  devour). — Synon.:  Ft.  Nome;  Ger.  Wmser- 
hrebs. — A  synonym  for  cancrum  oris.  See 
Cancrum  Oris. 

NOSE,  Diseases  of.— Synon.  :  Fr.  Ma- 
ladies du  Nez ;  Ger.  NasenTcrankheiten. 

The  diseases  affecting  the  external  and  rnore 
superficial  structures  of  the  nose  are  described 
separately  under  their  respective  heads.  See 
Acne;  Acne  Rosacea;  Comedones;  Eczema; 
•fee. 

The  present  article  will  be  mainly  devoted 
to  the  diseases  of  the  nasal  fossae,  septum 
nasi,  and  the  accessory  nasal  cavities,  namely, 
(1)  Acute  Rhinitis ;  (2)  Chronic  Rhinitis ;  (3) 
Hypertrophic  Rhinitis ;  (4)  Atrophic  Rhinitis, 
with  (40,)  Ozsena ;  (5)  Diseases  of  the  Septiim ; 

(6)  Diseases  of  the  Accessory  Nasal  Cavities; 

(7)  Syphilis;  (8)  Lupus  and  Tuberculosis; 
(9)  Rhinosoleroma;  (10)  Diphtheria;  (H) 
Glanders ;  (12)  Foreign  Bodies  in  the  Nose ; 
(13)  Parasites;  (14)  Tumours;  and  (15) 
Post-nasal  Adenoid  Growths. 
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1.  Acute  Bhinitis.  —  Synon.  :  Acute 
Nasal  Catarrh ;  Coryza. 

Etiology— Among  the  exciting  causes  of 
acute  congestion  and  inflammation  of  the 
nares  are  direct  local  irritants,  such  as  the 
inhalation  of  pungent  vapours,  or  contact 
with  acrid  substances.  Acute  rhinitis  is  also 
associated  with  specific  eruptive  fevers.  _  It 
is  seen  as  a  special  catarrh  in  measles ;  it  is 
combined  occasionally  with  the  pharyngeal 
inflammation  of  scarlet  fever  ;  it  occurs 
sometimes  in  small-pox  ;  and  it  often  forms 
a  prominent  symptom  in  epidemic  influenza. 
Certain  drugs  induce  an  acute  nasal  catarrh, 
more  especially  iodide  of  potassium. 

When  excretion  is  defective,  the  circulation 
in  the  blood  of  irritant  products  is  another 
potent  cause.  So  attacks  of  acute  nasal 
congestion  are  met  with  among  the  many 
phases  of  gout.  There  is,  moreover,  in 
certain  persons  an  individual  and  special 
susceptibility  to  nasal  catarrh,  which  is  often 
seen  as  a  distinct  family  trait,  affecting 
many  members,  and  running  through  dif- 
ferent branches. 

Acute  nasal  catarrh  is  more  commonly 
met  with  in  the  form  of  coryza  or  febrile 
rhinitis,  of  abrupt  onset  and  limited  course. 
This  is  generally  ascribed  to  chilling  of  the 
surface  by  exposure  to  cold.  The  immediate 
cause,  however,  which  provokes  any  indi- 
vidual attack  cannot  always  be  clearly  deter- 
mined. Cold  is  the  most  palpable  exciting 
influence  in  many  cases ;  while  in  others  the 
vitiated  air  of  crowded  rooms,  with  defective 
ventilation,  may  be  the  initial  irritant.  It  is 
not  unreasonable  to  infer  that  the  vaso-motor 
disturbance  which  dominates  the  invasion 
stage  of  this  affection  may  in  different  in- 
stances be  incited  by  any  sudden  extremes 
of  temperature,  whether  the  quick  transition 
be  from  warmth  to  cold  or  from  cold  to  ex- 
cessive heat. 

Symptoms  and  Course. — The  symptoms 
accompanying  the  onset  of  coryza  are  a  sense 
of  chilliness,  irritation  of  the  nares,  dryness, 
tingling,  itching,  and  sneezing.  The  nose 
soon  becomes  blocked,  due  to  rapid  sweUing 
of  the  mucosa  and  engorgement  of  the  erec- 
tile tissue.  The  sudden  obstruction  to  nasal 
respiration  produces  a  sense  of  oppression 
with  mouth-breathing,  which  intensifies  the 
already  commencing  dryness  of  the  throat 
and  post-nasal  space.  A  serous  discharge 
now  makes  its  appearance;  the  swelling 
temporarily  subsides,  and  freer  breathing  is 
restored.  Alternations  of  this  thin  watery 
flow  with  fluctuating  nasal  obstruction, 
sneezing,  frontal  headache  firom  venous  con- 
gestion or  extension  of  the  catarrh  to  the 
frontal  sinuses,  impairment  or  loss  of  smeU, 
conjunctivitis,  tinnitus,  or  deafness  from  ob- 
struction of  the  Eustachian  tubes,  charac- 
terise the  course  of  the  affection.  There  is 
slight  rise  of  temperature  during  the  -first 
day  or  two,  and  always  a  feeling  of  dulness 


and  lassitude.  The  duration  of  the  attack  is 
brief,  being  generally  limited  to  a  week,  and 
often  ending  in  a  few  days. 

Treatment. — The  attack  may  sometimes 
be  cut  short  at  the  invasion  by  rest  and 
sedatives.  Confinement  to  bed  is  advisable 
diu-ing  the  acute  period.  Among  abortive 
remedies,  opium  is  one  of  the  most  effectual. 
To  quickly  arrest  the  catarrh,  and  relieve 
the  local  irritation,  five  minims  of  laudanum 
or  of  the  wine  of  opium,  given  every  hour 
for  two  or  three  doses,  will  often  afford  more 
prompt  relief  than  a  fuU  dose  of  Dover's 
powder  taken  at  night  after  a  hot  foot-bath, 
which  plan  is  better  adapted  to  the  later 
febrile  stage.  Thirty  grains  of  bromide  of 
potassium,  or  ten  grains  of  hydrochlorate  of 
quinine  with  a  quarter  of  a  grain  of  hydro - 
chlorate  of  morphine,  if  given  at  the  first 
stage  of  seizure,  may  stop  its  progress. 
When  the  catarrh  is  ftilly  developed  symp- 
tomatic treatment  only  is  necessary.  It  is 
weU  to  commence  with  a  mild  purgative. 
Saline  diaphoretics  sufl&ce  during  the  febrile 
period.  Phenazone  or  phenacetin  may  be 
given  every  two  or  three  hours  to  relieve 
headache  and  allay  any  acute  congestion  of 
the  pharynx  and  larynx  that  may  be.  present. 
Frontal  pain  caUs  for  nasal  inhalation  of 
vapours  containing  benzoin  or  conium.  The 
surface-irritation  and  obstructive  swelling 
may  be  reduced  by  cocaine  spray  (3  per 
cent,  solution),  which  should  be  used  with 
caution  ;  or  by  the  use  of  smelling-salts  con- 
taining ammonia  combined  with  pine  oil, 
iodine,  and  carbolic  acid. 

In  infants,  in  whom  the  nasal  space  is 
proportionately  narrower  than  in  the  adult, 
coryza  always  gives  rise  to  greater  difficulty 
of  breathing ;  and  sudden  and  intense  intra- 
nasal swelling  may  lead  to  attacks  of  grave 
dyspnoea  with  laryngeal  spasm,  usually  during 
the  first  few  hours  of  sleep.  The  best  means 
of  quickly  reducing  the  swelling  is  to  pencil 
the  anterior  nares  vsdth  a  few  drops  of  cocaine 
solution  (4  per  cent.),  together  with  steam 
inhalations,  either  plain  or  medicated.  Small 
doses  of  bromide  of  potassium  every  three 
or  four  hours,  added  to  other  appropriate 
general  treatment  during  the  acute  stage, 
will  reduce  the  tendency  to  spasm,  especially 
in  rickety  children. 

2.  Chronic  Rhinitis. — Synon.  :  Chronic 
Catarrhal  Rhinitis ;  Chronic  Coryza ;  Chronic 
Rhinorrhoea. 

Etiology. — The  various  influences  that 
induce  acute  rhinitis  may  cause  the  more 
protracted  affection,  but  there  is  no  clear 
proof  that  simple  coryza  may  often  lead  to 
intractable  catarrh.  The  stubborn  so-called 
'  colds  '  of  childhood  are  more  often  of  some 
specific  origin,  and  are  frequently  but  a 
symptom  of  post-nasal  adenoid  growths. 

Local  irritants,  atmospheric  or  mechanical, 
frequently  excite  and  keep  up  the  disease 
in  those  more  exposed  to  such  influences. 
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Chronic  rhinitis  with  epistaxis  may  also  be 
due  to  excitement  or  obstruction  of  the 
general  circulation,  as  in  disease  of  the 
heart,  liver,  or  kidneys,  as  well  as  in  functional 
derangements  of  these  and  other  organs,  de- 
jiendent  upon  irregularities  of  diet,  abuse  of 
stimulants,  or  neglect  of  exercise. 

There  is  some  evidence  to  show  that  the 
sudden  fluctuations  of  the  nasal  circulation 
which  occur  at  puberty,  in  the  menstrual 
period,  during  sexual  intercourse,  or  in  con- 
nexion with  pathological  conditions  of  the 
reproductive  organs,  may  lead  to  more  per- 
sistent vascular  disturbance,  and  chronic 
intranasal  congestion. 

Anatomical  Characters.  —  The  morbid 
appearances  in  this  alfection  are  of  the  same 
character  as  those  met  with  in  acute  nasal 
catarrh,  but  differ  from  them  in  degree  and 
chronicity.  Loss  of  tone  occurs  in  the  blood- 
vessels, with  more  chronic  distension  of  the 
erectile  tissue,  and  epithelial  thickening  as 
the  outcome  of  an  irritation  more  prolonged. 
Redness  of  the  mucous  membrane  is  less 
intense  as  a  rule,  and  less  extensive,  but 
there  is  more  or  less  constant  tumefaction, 
especially  over  the  turbinated  bones.  The 
swelling  is  soft  and  yielding ;  it  pits  on  pres- 
sure with  a  probe,  and  if  cocaine  be  applied 
it  completely  subsides  for  a  time,  differing 
in  this  respect  from  hypertrophic  rhinitis. 

Symptoms. —  Persistent  irritation,  occa- 
sional blocking  of  the  nose,  and  a  constant 
nasal  discharge,  either  thin  and  watery  or 
mucoid  and  muco-purulent,  are  the  prominent 
symptoms.  There  are  also  a  chronic  conges- 
tion of  the  post-nasal  space,  pharynx,  and 
larynx,  accumulation  of  viscid  secretion,  sore- 
throat,  hoarseness  or  cough,  and  intercuirent 
deafness.  The  rhinoscopic  appearances  just 
described  are  more  characteristic  of  this 
affection  than  the  symptoms. 

Treatment. — See  3.  Hypertrophic  Ehinitis. 

3.  Hypertrophic  Rhinitis.  —  Synon.  : 
Chronic  Hypertrophic  Nasal  Catarrh ;  Rhin- 
itis Hypertrophica. 

Definition. — A  further  stage  of  chronic 
rhinitis  characterised  by  proliferation  of  the 
submucous  cellular  tissue,  progressive  hj^per- 
trophy,  thickening  of  the  vascular  coats,  and 
dilatation  of  the  vascular  sinuses  of  the 
erectile  bodies  of  the  nasal  mucous  mem- 
brane. 

Anatomical  Characters. — These  can  be 
recognised  by  means  of  the  rhinoscope,  and 
mclude  irregularly  distributed  outgrowths, 
septal  deflection,  narrowing  of  the  nares, 
surface-redness  (often  most  intense  over  the 
septum),  and  swelling.  Looking  from  before 
backwards,  the  inferior  turbinated  bodies 
are  first  seen  as  prominent  tumefactions 
blocking  the  entrance  to  the  inferior  meatus. 
The  anterior  turbinated  hypertrophies  are 
not  as  a  rule  symmetrically  developed,  and 
the  cartilaginous  septum  is  deflected  in  the 
direction  of  least  resistance.  Hypertrophic 


changes,  affecting  the  septum  itself,  give 
rise  to  more  extended  and  irregular  devia- 
tion, with  angular  projections,  spurs,  and 
sometimes  dense  adhesions  with  the  opposed 
surfaces ;  and  both  nares  may  be  found 
blocked  over  different  areas  and  at  different 
levels.  Mechanical  dilatation  (best  effected 
with  plugs  of  cotton-wool  soaked  in  a  weak 
solution  of  cocaine)  is  generally  requisite  to 
obtain  a  further  rhinoscopic  view  of  the 
deeper-seated  and  upper  portions.  The  in- 
ferior turbinated  tissue  will  then  be  found 
hypertrophied  in  its  whole  extent;  while 
erectile  tumours  also  form  at  the  posterior 
extremity  of  the  bone,  pale  or  dusky  red,  with 
uneven  surface,  blocking  up  the  posterior 
nares  on  a  level  with  the  lower  meatus,  and 
encroaching  upon  the  Eustachian  orifices. 
Ovoid  growths  on  the  posterior  border  of  the 
septum  are  also  met  with. 

The  presenting  portions  of  the  middle 
turbinated  bone  exhibit  a  red  granulated  sur- 
face, and  the  inferior  border  is  bent  inwards 
upon  the  septum.  At  a  more  advanced  stage 
polypi,  and  cysts  of  the  middle  turbinated 
bone  are  associated  conditions. 

Persistent  congestion  and  thickening  in 
the  post-nasal  space,  hypertrophy  of  the 
glandular  tissue  at  the  pharyngeal  vault, 
chronic  follicular  pharyngitis,  and  congestion 
of  the  larynx,  occur  as  co-existent  and  essen- 
tially interdependent  conditions. 

Symptoms. — While  in  hypertrophic  rhinitis, 
as  in  the  preceding  type,  surface-irritation, 
sneezing,  nasal  discharge,  anosmia,  head- 
ache, pharyngeal  irritation,  and  deafness  are 
the  symptoms  which  constantly  occur  and 
interchange  during  its  comrse,  the  most 
characteristic  feature  is  dyspnoea.  Obstruc- 
tion to  nasal  breathing  is  present  to  some 
extent  always,  and  respiration  is  very  oppres- 
sive at  intervals  from  sudden  engorgement 
of  the  erectUe  tissue.  Any  irritation,  direct 
or  reflected,  may  excite  these  spasmodic  suf- 
focative attacks.  Fatigue,  mental  _  worry, 
nervous  prostration,  and  all  such  debilitating 
conditions,  are  also  active  and  immediately 
predisposing  influences.  The  intense  blocking 
of  the  nose  is  frequently  induced  in  recum- 
bency, and  corresponds  generally  to  the  side 
upon  which  the  patient  is  lying.  The  attacks 
of  dyspnoea  are  therefore  very  apt  to  occiur 
at  night,  and  then  are  a  source  of  much 
distress.  In  certain  individuals  they  excite 
asthmatic  seizures  and  other  reflex  symp- 
toms— so-called  nasal  neuroses. 

Treatment. — Local  measures,  to  cleanse 
the  surface  from  irritating  secretion,  and  to 
control  the  discharge,  are  called  for  in  both 
forms  of  chronic  rhinitis  so  far  described, 
I  whether  '  simple  '  or  '  hypertrophied."  The 
I  nares  should  be  sprayed  two  or  three  times 
i  a  day  with  alkaline,  astringent,  and  antiseptic 
lotions,  such  as  a  solution  of  bicarbonate  of 
sodium,  borax,  and  carboUc  acid  in  glycerine 
and  water.    '  Listerine  '  (containing  thyme, 
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eucalyptus,  and  benzo-boric  acid)  diluted 
with  water — one  part  in  six — controls  foetor. 
It  may  be  associated  with  solution  of  the 
chloride  of  aluminium  as  an  astringent. 
Chronic  indolent  sweUing  of  the  anterior 
portion  of  the  inferior  turbinated  tissue  may 
be  reduced  by  the  application  of  glacial  acetic 
acid  on  a  fine  wooden  spatula,  great  care 
being  taken  to  limit  this  to  the  affected  part. 
"When  these  anterior  swellings  are  associated 
with  more  active  congestion,  free  scarifica- 
tion of  the  surface  sometimes  affords  imme- 
diate relief  and  permanent  benefit.  Glyce- 
rine of  iodine,  or  a  10  per  cent,  solution  of 
chromic  acid,  is  an  effectual  local  remedy  for 
moderate  degrees  of  thickening. 

In  the  more  advanced  stages  of  hyper- 
trophic rhinitis,  operative  treatment  may  be 
required. 

The  treatment  of  acute  intercurrent  symp- 
toms is  the  same  as  that  which  has  been 
noticed  under  Acute  Nasal  Catarrh. 

The  general  management  of  each  individual 
case  will  depend  upon  those  associated  con- 
stitutional conditions,  or  special  complications, 
which  have  been  abeady  referred  to. 

4.  Atrophic  Rhinitis.— Synon.  :  Ehin- 
itis  Atrophica ;  Dry  Nasal  Catarrh. 

Desceiption. — The  special  characteristics 
of  this  very  important  affection  are  dwindling 
of  the  soft  tissues  lining  the  nasal  fossae  and 
of  the  underlying  bony  structures  —  more 
particularly  the  turbinated  bones,  atrophy  of 
the  glands,  fatty  degeneration  of  their  epithe- 
lium, and  perverted  and  essential  diminution 
of  the  secretion. 

The  typical  rhinoscopic  appearances  are 
strikingly  vidde  nares,  in  which  the  normal 
outlines  of  the  turbinated  bodies  may  be  al- 
most effaced  ;  an  exceptionally  free  view  of 
the  upper  pharynx  by  anterior  rhinoscopy;  a 
dry,  wrinkled,  and  pallid  surface,  with  adhe- 
rent crusts ;  and  accumulated  purulent  dis- 
charge in  the  upper  meatuses  and  at  the 
vault  of  the  pharynx.  Congestion,  swelhng, 
and  redn?f3  may  be  met  with  at  first,  but 
more  _  often  the  earhest  stage  of  atrophic 
rhinitis  is  associated  with  a  scanty  muco- 
purulent flux.  Its  course  differs  markedly 
from  that  of  chronic  rhinitis  as  usually  seen, 
in  which  protracted  congestion  ends  in  re- 
dundancy of  tissue,  possibly  with  areas  of 
localised  contraction.  In  atrophic  rhinitis 
progressive  and  diffuse  wasting  is  the  essen- 
tial feature;  and  it  is  to  be  regarded  as  a 
distmct  type  rather  than  merely  a  terminal 
phase  of  prolonged  inflammatory  processes. 
Its  most  important  bearing  is  in  association 
With  ozaena. 

4a.  Ozaena — Synon.  :  Fr.  Ozene;  Ger. 
ohnknase. 

The  term  ♦  ozaena'  has  been  appHed  to  every 
condition  of  chronic  nasal  disease  in  which 
ulceration  is  associated  with  foetor  as  a 
promment  symptom,  and  ulceration  with 
aiseased  bone  was  regarded  as  the  essential 


element  of  the  disease.    '  Ozaena  '  has  thus 
been  used  to  designate  a  symptom  rather 
than  a  disease.    So  the  foul  stench  accom- 
panying syphilitio   disease  of  the  nose — 
dependent  upon   caries — is   spoken  of  as 
syphihtic    ozaena.     Indeed,   syphilis  and 
scrofula  have  been  commonly  cited  as  the 
chief  causes  of  the  affection;  in  the  same 
way,  the  fcetid    discharge   of  malignant 
ulceration  of  the  nose,  with  necrosis,  might 
be  termed  '  cancerous  ozaena.'    Then-  local 
signs  and  course,  however,  serve  to  differ- 
entiate these  symptomatic  forms  of  foetid 
rhinitis  from  the  idiopathic  affection  which 
we  are  now  considering.     This  may  be 
defined  as  a  distinct  and  specific  foetid 
catarrh,  essentially  chronic,  in  which,  when 
it  is  fully  developed,  atrophy  is  the  most 
striking  structural  change,  associated  with  ten- 
acious purulent  discharge,  forming  greenish- 
brown  adherent  crusts,  sometimes  covering 
superficial  erosions.     It  is  a  disease  inti- 
mately associated  with  atrophic  nasal  catarrh, 
though  not  absolutely  identical  with  it,  im- 
accompanied  by  any  ulceration  or  necrosis  to 
account  for  the  odour.    This  is  now  generally 
attributed  to  the  decomposition  of  retained 
secretions ;  it  is  a  foetor  sui  generis,  as 
distinctive  as  the  greasy  smell  of  suppurating 
smaU-pox  eruption,  and  in  no  way  to  be 
confounded  with  the  foetor  of  caries.  True 
ozaena  in  its  progress  is  always  associated 
with  intranasal  atrophy,  but  atrophic  rhinitis 
is  not  invariably  foetid,  and  the  two  terms 
cannot  be  considered  as  convertible.  The 
vwiter  has  met  with  typical  and  even  ex- 
tended wasting  of  the  nares  in  which  there 
was  never  any  foetor.  The  atrophy,  however, 
in  these  instances  developed  in  adults  past 
middle  age.    Ozasna  dates,  as  a  rule,  from 
childhood  or  early  life.    Inflammatory  red- 
ness and  swelling,  with  purulent  catarrh,  may 
be  the  earliest  signs  in  these  cases.   Foetor  is 
noted  almost  from  the  beginning ;  wasting  is 
not  so  evident  at  the  incipient  stage,  but  the 
tendency  to  atrophy  is  soon  seen  as  the  dis- 
ease progresses,  and  it  marks  its  subsequent 
course  throughout.    The  affection  has  been 
spoken  of  as  '  atrophic  rhinitis  ending  in 
ozaena ;  '  but  there  is  more  reason  to  regard 
the  disease  as  of  specific  nature,  and  the 
atrophic  degeneration  as  an  associated  con- 
dition, not  the  causative  one. 

More  than  one  micro-organism  has  been 
found  in  the  discharge  of  ozaena,  and  de- 
scribed as  the  cause  of  the  odom-,  and  possibly 
even  of  the  disease.  More  extended  research 
is,  however,  required  to  justify  such  con- 
clusions. 

Symptoms.  —  The  usual  symptoms  of 
atrophic  rhinitis  include  irritation  arising 
from  deficient  lubrication  of  the  mucous 
membrane,  with"  constant  efforts  to  dislodge 
the  tough  and  adherent  crusts;  at  times^ 
scanty  sanious  discharge ;  a  sense  of  harsh 
dryness  in  the  nose  and  thi'oat,  with  special 
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sensitiveness  of  these  surfaces  to  cold,  dull 
aching  in  the  nose,  frontal  headache,  anosmia, 
and  proneness  to  laryngeal  congestion  and 
hoarseness. 

In  ozaena,  which  is  the  more  common  of 
the  two  forms,  these  symptoms  are  associated 
with  the  characteristic  stench  which  is  here 
the  dominant  feature. 

Treatment. — Thorough  cleansing  of  the 
nares  and  post-nasal  space  is  of  prime  ne- 
cessity.   The  several  spray  solutions  recom- 
mended for  this  are  mentioned  under  the 
treatment  of  chronic  rhinitis.  Inunction 
is  one  of  the  best  means  of  relieving  the 
troablesome  dryness  ;    lead  and  mercury 
ointments  serve  very  well.    Sprays  of  paro- 
leine,  applied  by  special  atomisers,  act  very 
beneficially,  and  control  foetor  when  combined 
with  eucalyptus  and  menthol.    So  also  does 
an   ointment  containing  twenty  grains  of 
aristol  to  one  ounce  of  lanolin,  rubbed  down 
with  a  sufficient  quantity  of  almond  oil  to 
render  it  soft.    Iodoform  is  a  more  powerful 
antiseptic,  but  its  odour  is  almost  as  offensive 
as  that  of  ozajna.    lodol  is  less  potent,  but  it 
has  the  advantage  of  being  odourless;  and  as 
a  substitute  for  iodoform  it  may  be  applied 
by  insufflations.    Methyl  violet  in  solution 
or  ointment  has  also  been  used  with  advan- 
tage in  ozasna.    Vapour  of  creasote  inhaled 
through  the  nose,  by  means  of  a  specially 
adapted  nasal  inhaler,  is  one  of  the  best 
local  means  (supplementing  detergent  _  and 
antiseptic  lotions)  to  overcome  foetor,  diminish 
the  formation  of  crusts,  and  reheve  dryness 
of  the  surface. 

For  the  associated  general  treatrnent,  cod- 
liver  oil,  iron,  and  arsenic  are  specially  indi- 
cated. 

5.  Affections  of  the  Septum.— The 

chief  affections  of  the  septum  nasi  are : 
(a)  Acute  inflammation  ;  (6)  Ulceration  ; 
(c)  Abscess ;  (d)  Chronic  thickening ;  (e)  De- 
viations and  spurs ;  and  (/)  Hsematoma, 

{a)  Acute  Inflammation. — This  somewhat 
rare  condition  is  usually  the  result  of  the 
constant  inhalation  of  irritant  vapours,  es- 
pecially the  vapours  of  arsenic,  mercury, 
bichromate  of  potassium,  in  the  manufacture 
of  artificial  flowers,  wall  papers,  mirrors,  &c. 

Though  not  limited  to  the  septum,  it  is 
here  that  the  inflammation  is  most  intense, 
with  epistaxis,  ulceration,  sloughing,  and 
even  perforation.  The  destruction  of  tissue, 
though  it  may  be  extensive,  is  not,  however, 
apt  to  lead  to  deformity  from  shrkikmg  of 
the  tip  of  the  nose,  since  the  front  part  of  the 
cartilage  does  not  usually  suffer. 

Like  the  nasal  mucous  membrane  gene- 
rally, the  septum  may  also  become  inflamed 
in  scarlatina,  smaU-pox,  measles,  diphtheria, 

and  syphilis.  _ 

(b)  Ulceration— Vlcer&tion  of  the  septum 
occurs  in  connexion  with  various  inflamrna- 
tory  processes  and  new-growths,  mcluding 
syphilis  and  tubercle,  lupus,  traumatic  inflam- 


mation, more  rarely  chronic  nasal  catarrh, 
zymotic  diseases,  and  malignant  growths. 

Syphilitic,  lupoid,  and  tubercular  ulcera- 
tions are  described  in  other  sections. 

In  scarlatina,  measles,  and  typhoid  fever, 
ulcers  are  sometimes  met  with  involving  the 
nasal  cavities,  and  more  often  in  glanders 
and  nasal  diphtheria.  Ulceration  has  been 
also  observed  from  gonorrhoeal  infection  of 
the  nasal  mucous  membrane. 

Treatment. — The  healing  of  ulcers  is  pro- 
moted by  the  application  of  nitrate  of  silver, 
when  they  are  superficial.  When  they  are 
deeper  and  persistent,  acid  nitrate  of  mercury, 
or  a  fine  galvano-cautery  point  carefully  ap- 
plied, is  more  effectual.  The  ulcerated  sur- 
face should  be  dusted  over  with  iodoform,  or 
covered  with  an  ointment  of  aristol. 

The  constitutional  treatment  wiU  vary  with 
the  cause. 

(c)  Abscess. — Acute  abscess  of  the  septum 
nasi  is  generally  traumatic,  but  may  arise  in 
connexion  with  infective  inflammatory  pro- 
cesses, such  as  erysipelas.  It  is  usually  bi- 
lateral, and  situated  in  the  anterior  part  of  the 
septum. 

The  symptoms  are  those  of  nasal  obstruc- 
tion, fever,  and  the  usual  signs  of  local  in- 
flammation with  increased  secretion.  The 
external  integument  is  often  red,  swollen, 
and  tender,  and  the  conjunctiva  may  also  be 
inflamed.  Sometimes  vertigo  and  tinnitus 
may  be  observed. 

Chronic  septal  abscess  may  also  be  due  to 
injury,  or  arise  from  specific  causes.  It  is 
seen  in  the  anterior  region  on  both  sides, 
and  commonly  leads  to  perforation. 

Treatment. — Inflammation  of  the  nasal 
septum,  when  due  to  external  irritants,  usually 
subsides  of  itself  on  the  removal  of  the  irri- 
tating cause,  but  such  local  applications  will 
be  called  for  as  alkahne,  detergent,  and 
mildly  astringent  sprays,  insufflations  of 
morphine  with  powdered  starch  to  relieve 
pain,  and  evaporating  lotions  applied  on  Unt 
over  the  nose  when  inflammation  is  more 
acute.  Together  with  these  local  fomenta- 
tions, general  antiphlogistic  treatment  may 
sometimes  be  indicated,  but  it  is  not  often 
called  for.  Abscesses  must  be  opened  and 
drained.  . 

{d)  Chronic  Thichening.— This  condition 
of  the  nasal  mucous  membrane  is  usually 
observed  in  connexion  with  hypertrophy,  as 
a  result  of  long-standing  chronic  catarrh.  It 
is  generally  confined  to  the  lower  and  back 
part  of  the  septum,  and  is  often  symmetrical, 
and  associated  with  similar  changes  affecting 
the  turbinated  bodies. 

(e)  Deviations  and  /Spwrs.— Perfect  sym- 
metry of  the  nose  may  be  said  to  be  excep- 
tional. The  cause  of  sUght  deviation  of  the 
septum  is  obscure:  possibly  extraneous  in- 
fluences involving  repeated  unilateral  pres- 
sure, such  as  sleeping  always  on  one  side, 
or  blowing  the  nose  with  the  same  hand. 
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According  to  Zuckerkandl  the  septum  is 
always  straight  before  the  seventh  year.  In- 
juries and  chronic  inflammatory  processes 
are  the  usual  causes  of  extreme  deflection. 
The  cartilaginous  part  of  the  septum  is  more 
often  displaced,  but  frequently  the  osseous 
portion  also ;  and  both  may  be  simultaneously 
implicated,  producing  angular  or  sigmoid 
flexures.  The  back  part  of  the  septum  is 
more  rarely  affected. 

Spiu-s,  or  bony  ridges  of  the  septum,  occur 
alone  or  in  connexion  with  deviation.  The 
ridge  may  correspond  to  the  line  of  junction 
of  the  ethmoid  and  vomer,  or  to  that  of  the 
vomer  and  the  crest  of  the  upper  maxilla. 
These  outgrowths  sometimes  attain  a  con- 
siderable size. 

Symptoms. —  Dyspnoea,  impaired  voice- 
sound,  deafness  arising  from  associated  aural 
derangements,  and  protracted  nasal  catarrh 
are  the  frequent  and  serious  results  of  these 
deviations  of  the  septum  nasi.  Spurs  produce 
similar  symptoms,  which  are  apt  to  be  most 
prominent  when  the  two  conditions  co-exist. 

Treatment. — The  treatment  of  deviations 
and  spurs  is  operative.  The  general  indica- 
tions are  noticed  imder  the  head  of  Hyper- 
trophic Ehinitis. 

(f)  HcBmatoma. — Injuries  to  the  nose  may 
be  associated  with  extravasation  of  blood, 
and,  in  exceptional  cases,  fracture  leads  to 
a  blood-tumour  usually  situated  upon  both 
sides  of  the  septum.  Suppuration  is  apt  to 
occur  in  nearly  all  these  cases,  followed  by 
perforation  of  the  septum.  Haematoma  may 
be  distinguished  from  polypus  by  its  sym- 
metrical character,  special  attachment,  and 
smooth  bluish-red  surface ;  from  enchon- 
droma  by  its  elasticity,  and  the  absence  of 
hardness. 

Treatment.  —  If  the  tumour  is  large, 
markedly  obstructive,  with  signs  of  fluctu- 
ation, it  may  be  aspirated  through  a  fine 
cannula,  and  washed  out  with  an  antiseptic 
fluid.  If  of  more  solid  consistence,  it  should 
be  freely  incised  and  the  clot  turned  out.  But 
it  is  better  not  to  resort  to  these  measures 
in  the  earlier  stage,  or  until  the  symptoms 
call  for  active  treatment.  When  applied  early, 
a  cooling  lotion  may  be  all  that  is  necessary. 

6.  Diseases  of  the  Accessory  Nasal 
Cavities.— The  maxillary,  ethmoidal,  frontal, 
and  sphenoidal  sinuses  are  subject  to  morbid 
changes,  sometimes  arising  primarily,  but 
more  often  secondarily  to  affections  of  the 
nasal  fossae. 

{a)  Suppuration.  — These  spaces,  doubt- 
less, frequently  participate  in  nasal  catarrh, 
and  they  may  completely  recover  when  this 
passes  away.  Under  certain  conditions, 
however,  particularly  obstruction  or  occlu- 
sion of  their  apertures,  the  catarrhal  process 
may  become  suppurative  and  lead  to  chronic 
aischarge  of  pus  from  the  nose,  or  to  purulent 
retention  and  distension  of  the  cavitv  or 
cavities  involved. 
II. 


Etiology  and  Pathology. — Aninflamma- 
tory  effusion  is  most  likely  to  become  puru- 
lent in  the  case  of  the  antrum;  less  so  in 
the  frontal  sinuses,  which,  on  the  other  hand, 
are  usually  implicated  more  extensively  than 
the  others  in  simple  catarrh  (coryza).  In- 
flammation of  the  maxillary  sinus  is  more 
frequently  due  to  caries  of  the  molar  teeth, 
with  periosteal  inflammation  and  deep-seated 
suppuration  involving  the  alveolar  region. 
The  watery  or  purulent  discharge — simulat- 
ing nasal  catarrh — is  then  but  the  overflow 
from  an  accumulation  in  the  antrum.  Some- 
times, however,  inflammatory  processes  ori- 
ginating in  the  nasal  fossae  extend  into  the 
antrum.  In  the  earlier  stages  these  may 
subside  with  the  treatment  of  the  nasal 
catarrh.  Serious  consequences  may  occa- 
sionally follow  from  pressure  of  a  distended 
sinus  upon  neighbouring  parts,  namely, 
bulging  of  the  eye  or  cheek,  impaired  move- 
ment of  the  eyeball,  defect  or  complete  loss 
of  vision,  changes  in  and  beneath  the  muco- 
periosteal  lining  membrane,  periostitis  with 
formation  of  bony  spicules  or  plates  project- 
ing into  the  cavity,  and  the  formation  of  a 
fistula  with  constant  discharge  of  pus. 

Symptoms. — The  symptoms  of  disease  of 
the  nasal  sinuses  depend  mainly  upon  the 
particular  cavity  affected.  In  disease  of  the 
antrum,  duU  heavy  pain  is  felt  mainly  in 
the  cheek  and  teeth.  When  the  ethmoidal 
or  sphenoidal  sinuses  are  afiected,  it  is  more 
deep-seated  in  the  region  of  the  orbit.  In 
the  frontal  sinuses  pain  resembles  a  severe 
frontal  headache. 

Facial  neuralgia  may  occur  in  all  cases. 
It  is,  however,  most  frequent  in  aifections  of 
the  antrum,  least  so  in  connexion  wdth  the 
frontal  and  ethmoidal  sinuses.  Purulent 
discharge  from  the  nose  is  common  to  dis- 
ease of  aU  the  cavities,  unless  the  aperture 
into  the  nasal  meatus  is  occluded,  when  the 
pus  may  find  an  exit  into  the  orbit  or  even 
into  the  cranial  cavity.  The  flow  is  generally 
unilateral  in  disease  of  the  antrum,  and  inter- 
mittent, occurring  especially  when  the  head 
is  bent  down;  it  is  more  continuous  fi-om  the 
other  sinuses.  In  the  case  of  the  sphenoidal 
and  more  posterior  ethmoidal  cells  it  is  apt 
to  find  its  way  into  the  throat;  with  the 
frontal  and  maxillary  sinuses  diseased  it 
comes  forward  through  the  nostrils.  The 
pus  is  usually  without  odour,  excepting  in. 
antral  disease,  when  it  is  more  or  less  foetid. 
Trans-illumination  of  the  maxillary  sinuses 
from  the  mouth  by  electric  light — originally 
proposed  by  Voltolini  as  a  means  of  more 
accurately  determining  the  presence  of  fluid 
in  the  antrum — is  a  valuable  aid  to  diagnosis. 

Protrusion  of  the  eyeball  may  occur  in 
purulent  distension  of  any  of  the  sinuses, 
but  most  commonly  in  ethmoidal  disease ;  it 
is  more  rare  with  effusion  into  the  antrum. 
Distension  of  the  frontal  sinus  may  cause 
bulging  of  the  orbital  plate.  Impaired  vision 
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may  be  due  to  presstire  upon  the  optic  nerve. 
The  field  of  vision  may  be  narrowed  from 
antral  disease.  Sudden  and  complete  loss  of 
sight  is  an  indication  of  disease  of  the  sphe- 
noidal sinus,  and  so  is  ptosis. 

(6)  Other  conditions.— k^&rt  from  simple 
catarrh  and  purulent  inflammations,  the 
accessory  cavities  are  liable  to  specific  in- 
flammatory processes,  such  as  erysipelas  and 
diphtheria.  In  the  latter,  only  ecchymosis 
and  oedema  are  stated  to  occur,  but  no  false 
membrane.  In  erysipelas,  head  symptoms 
may  supervene  with  high  fever.  Mucous 
and  purulent  accumulations  in  the_  sphe- 
noidal sinuses  have  been  also  described  in 
tubercular  and  cerebro-spinal  meningitis. 
Chronic  purulent  collections  in  the  same 
cavities  have  been  accounted  a  cause  of 


ozsena.  . 

Besides  the  above-mentioned  conditions, 
neoplasms  of  various  kinds,  malignant  and 
non-maUgnant,  develop  in  the  accessory  cavi- 
ties—e.y.  mucous  polypi,  cysts,  osteomata, 
fibromata,  sarcomata,  and  epitheliomata. 
Sometimes  they  are  the  seat  of  thread- 
worms, maggots,  and  other  parasites.  Cal- 
careous degeneration  of  the  lining  membrane 
has  been  observed  in  all  the  sinuses.  Mucous 
polypi  are  more  particularly  seen  with  dis- 
ease of  the  ethmoidal  cells.  Osteomata 
develop  more  often  in  the  frontal  sinuses. 

The  symptoms  produced  by  the  presence 
of  new-formations  in  these  spaces  nearly 
resemble  those  caused  by  purulent  accumu- 
lations :  they  are  in  fact  those  of  distension. 
Emphysema  of  the  orbit  and  eyelids  has 
been  noticed  after  blowing  the  nose,  m  asso- 
ciation with  defects  m  the  orbital  plate  of 
the  ethmoid,  as  well  as  from  fractures  through 
the  ethmoidal  cells. 

Treatment. — In  most  cases  the  treatment 
of  the  different  forms  of  rhinitis  suffices  to 
reduce  acute  obstructive  swelling,  to  reheve 
tension  and  pain,  and  control  discharge. 
Other  obstructing  causes,  such  as  thickening, 
outgrowth,  or  polypus,  must  be  removed, 
or  dilatation  of  the  narrowed  passages  may 
be  effected  with  a  probe.  In  more  aggra- 
vated cases,  where  there  is  retention  of  pus 
in  a  frontal  sinus  with  urgent  symptoms,  the 
cavity  must  be  opened  from  without  by 
siurgical  methods.  Blocking  of  the_  ajitral 
orifice  may  occur  from  extension  of  mflarn- 
mation,from  the  sinus  bemg  plugged  with 
viscid  discharge,  new-growth,  or  diffuse 
thickening  in  the  nose. 

An  accumulation  of  pus  m  the  antrum 
whatever  its  source,  must  be  evacuated,  and 
free  drainage  estabUshed.  The  usual  and 
best  way  to  effect  this  is  by  extractmg  one 
of  the  upper  teeth,  and  makmg  an  opening 
into  the  antrum  through  the  alveolar  socket, 
extracting  a  diseased  tooth  if  one  be  found 
In  some  cases  it  may  be  better  to  make  the 
opening  in  the  canine  fossa.  If  the  flow  of 
pus  is  stiU  impeded,  the  source  of  obstruction 


must  be  sought  for  and  removed.  The  cavity 
is  then  to  be  washed  out  with  an  antiseptic 
fluid;  and  sometimes,  in  order  to  do  this 
thoroughly,  it  may  be  necessary  to  make  a 
counter-opening  in  the  nasal  fossa  over  the 
antral  orifice.  To  prevent  premature  closing 
of  the  alveolar  opening,  a  silver  cannula 
should  be  fitted  into  it,  and  kept  in  place 
by  means  of  a  properly  adjusted  plate.  The 
subsequent  treatment  consists  in  the  patient 
himself  daily  syringing  out  the  cavity  with  a 
warm  aqueous  solution  of  carbolic  or  boric 
acid.  Tincture  of  iodine  diluted  with  water, 
or  a  weak  solution  of  iodated  zinc,  is  better 
adapted  to  a  later  stage. 

7.  Syphilis.— (a)  Primary  syphilis  may 
attack  the  nose  by  du-ect  inoculation.    It  is 
generally  seen  at  or  just  within  the  orifice  of 
the  nostril.    In  most  cases  a  nasal  chancre 
is  the  result  of  the  inoculation  of  moist 
secondary  lesions,  the  virus  being  conveyed 
generally  by  the  finger,  as  in  nurses  attend- 
ing syphihtic  infants.    Chancres  of  the  ex- 
ternal surface  may  also  occur;  originating 
from  wounds  such  as  bites.     Chancre  is 
generally  single;  and  appears  either  as  a 
papule  or  tubercle  with  ulcerated  summit,  or 
as  a  more  flat  erosion.  Its  specific  characters 
are  a  circumscribed  ulcer  with  indurated 
base  and  borders,  accompanied  by  enlarge- 
ment of  the  neighbouring  lymphatic  glands, 
headache,  lassitude,  and  sometimes  sUght  nse 
of  temperature.  More  commonly  the  lesions 
met  with  in  syphilitic  rhinitis,  acquired  or 
congenital,  are  those  associated  with  general 
constitutional  infection,  namely,  catarrh  of 
the  mucous  membrane,  specific  eruptions, 
infiltration  of  the  deeper  layers  with  diffuse 
hyperplasia,     circumscribed  gummatous 
growth  leading  to  abscess,  disease  of  the 
cartilage,  periostitis,  caries,  and  necrosis. 

(b)  Mere  congestion,  with  sweUmg  ot  tlie 
pituitary  membrane  and  discharge,  occur- 
ring in  the  earlier  course  of  acquired  sj'phi- 
Us,  has  nothmg  to  distinguish  it  from  snnple 
nasal  catarrh.  As  a  rule,  the  symptoms  are 
less  intense  than  those  of  acute  coryza.  Un- 
less aggravated  by  extraneous  causes,  they 
only  tend  to  irritation  and  soreness ;  and 
neither  chronicity  nor  the  character  ot  the 
discharge  offers  any  rehable  aid  in  diagnosis. 
This  can  be  estabhshed  only  by  the  co- 
existence of  more  definite  general  signs  of 
syphihs  elsewhere.  Intense  and  persistent 
nasal  obstruction  is  a  very  marked  feature 
at  the  outset  of  congenital  syphilis.  It  has 
occasionally  to  be  diagnosed  from  post-nasal 

^"mMucous  patches  of  the  nose  are  usually 
seated  about  the  nostrUs,  involvmg  the  con- 
tiguous mucous  and  cutaneous  su^'f^'C^s- 
this  region  they  are  often  more  fissured  than 
papu  J,  with  scanty  secretion,  or  covered 
with  thin  scales.  On  the  i^^tranasal  surface 
they  are  more  papular  in  their  eaxly,  stage. 
They  appear  either  as  slightly  raised  cnrcum- 
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scribed  erosions,  or  as  superficial  ulcers,  on 
"the  anterior  part  of  the  septum  or  over  the 
inferior  turbinated  bodies.  They  are  more 
frequent  in  infantile  syphihs,  though  they 
readily  escape  detection,  being  hidden  by  the 
swelling  and  discharge. 

(d)  The  onset  of  so-called  tertiary  mani- 
festations is  characterised  by  perforating 
ulceration  of  the  mucosa,  with  cellulitis  and 
infiltration  of  the  submucous  tissue.  Ulcers, 
either  single  or,  when  multiple,  coalescing 
and  spreading,  with  livid  swollen  borders, 
undeimined  edges,  and  yeUowish-grey  sm*- 
face ;  deep  dusky  redness,  with  diffuse  and 
brawny  sweUing  of  the  septum,  bathed  in 
muco-purulent  secretion,  are  the  rhinoscopic 
appearances  at  this  period.  Burrowing  sinuses 
— generally  seated  along  the  septum — with 
discharge  of  foetid  pus,  are  later  evidences  of 
further  extension  to  cartilage  and  bone,  which, 
•ending  in  necrosis  and  exfoliation,  leads  to 
deformity. 

These  usually  proceed  from  caries  of  the 
vomer  or  the  nasal  bones.  Disease  of  the  car- 
tilaginous portion  may  terminate  in  limited 
perforation  if  quickly  arrested,  and  leave  little 
inconvenience  or  disfigriration.  Total  destruc- 
tion of  the  septal  cartilage  results  in  charac- 
teristic flattening  of  the  tip  of  the  nose ;  but 
caries  and  necrosis  of  the  vomer  are  now 
rarely  absent.  These  may  again  be  limited, 
^r  extend  in  different  directions,  and  so  end 
in  grave  losses  of  substance,  the  bridge  of 
the  nose  faUing  in,  and  perforation  of  the 
floor  establishing  a  communication  with  the 
mouth. 

_  With  superficial  inflammation  and  ulcera- 
'  tion  only,  the  earher  symptoms  are  those  of 
.  chronic  nasal  catarrh.  Foetid  discharge,  deep- 
seated  pain,  and  intranasal  obstruction,  to- 
;  gather  vsdth  distressing  headache,  and,  not 
infrequently,  severe  attacks  of  otitis,  mark 
i  the  course  of  the  deeper  lesions. 

Livid  redness  and  boggy  tumefaction  of 
:  the  outer  surface,  especially  seen  over  the 
!  bridge  of  the  nose  and  extending  to  the 
orbital  region,  indicate  retention  of  pus, 
■■  which  may  give  rise  to  intractable  fistula. 
At  the  same  time  the  skin  itself  often  presents 
ulcerating  syphilides. 

Deep  ulceration  of  the  pharynx  and  post- 
nasal space,  and  in  many  cases  of  the  larynx, 
accompanies,  almost  as  a  rule,  the  advanced 
penod  of  nasal  syphilis. 

With  loss  of  the  velum  there  is  regurgita- 
spe^ch^  ^^liiids  in  swallowing,  and  snutfiing 

Treatment.— In  addition  to  the  established 
i  methods  of  treatment  with  mercury  and 
iodide  of  potassium  in  the  respective  stages, 
several  special  points  have  to  be  considered, 
■ine  superficial  lesions  of  the  pitiiitary  mem- 
crane  require  little  local  treatment.  Solid 
nitrate  of  silver,  a  solution  of  sulphate  of 
^copper,  and  acid  nitrate  of  mercury  are  the 
■  best  applications. 


In  syphilitic  coryza  of  infants  mercurial 
frictions  should  be  used,  with  the  local  reme- 
dies  indicated  under  the  head  of  Acute  Nasal 
Catarrh. 

Later  lesions  demand  more  active  local 
measures.  In  the  most  threatening  cases, 
however,  destructive  processes  may  be 
averted  by  large  doses  of  iodide  of  potassium 
and  mercury.  Abscesses  must  be  promptly 
incised,  sinuses  laid  open,  and  superficial 
caries  scraped  away.  This  should  be  followed 
by  insufflations  of  iodoform.  Loose  dead  bone 
is  to  be  removed.  Cleansing  and  antiseptic 
lotions,  such  as  have  been  enumerated,  should 
be  freely  used  in  the  form  of  spray,  or  vapour 
of  creasote  or  carbolic  acid  inhaled  through 
the  nose  to  control  foetid  discharge. 
_  The  marked  tendency  to  contraction  of 
tissue  in  syphilis  is  a  serious  obstacle  in  over- 
coming naso-pharyngeal  webs.  The  vn-iter 
has  found  the  most  inveterate  cases  in  the 
inherited  disease.  Operative  measm'es  for 
their  permanent  removal  mostly  fail. 

8,  Lupus  and  Tuberculosis.— Lupus 
affecting  the  external  aspect  of  the  nose  is 
fully  described  in  the  articles  Lupus  Ery- 
thematosus ;  and  Lupus  Vulgaris.  When 
lupus  spreads  to  the  nasal  fossae  the  septal 
cartilage  may  be  perforated  or  destroyed. 
Extension  to  the  bony  septum  is  very  rare. 

Anatomical  Characters. — Primary  lupus 
of  the  pituitary  membrane  is  less  common. 
The  tubercles  and  ulcers  form  more  often 
on  the  septum.  Greyish-red  tumours,  the 
size  of  a  pea  or  a  small  nut,  break  down  and 
form  ulcers,  with  sharply  cut  or  undermined 
edges,  densely  infiltrated  bases,  and  granular 
greyish-white  surface.  Ulceration  alone  is 
the  prominent  feature  in  other  cases.  The 
inferior  turbinated  surface,  and  sometimes 
the  floor  of  the  nasal  fossae,  are  also  affected. 

Diagnosis. — Lupus  of  the  nose  has  to  be 
carefully  distinguished  from  syphilis.  This 
may  be  done  by  bearing  in  mind  that  lupus 
develops  in  early  life,  and  is  specially  limited 
to  that  period;  that  syphilitic  tubercles 
are,  as  a  rule,  larger,  more  dense  and  hard, 
and  progress  more  rapidly  to  ulceration,  the 
ulcerated  surface  becoming  covered  with  thick 
greenish  crusts  ;  and  that  tubercular  and 
pustulo-crustaceous  syphilides,  respectively, 
are  found  on  other  parts  of  the  body  in 
association  with  the  nasal  affection.  Beyond 
this,  the  history  of  the  case  and  the  effect 
of  antisyphilitic  treatment  wiU  decide  the 
question  in  doubtful  instances. 

Treatment.— To  destroy  the  neoplasm  of 
lupus,  the  galvano- cautery,  scraping,  or  the 
application  of  caustic  pastes  may  be  em- 
ployed. One  containing  chloride  of  zinc  is 
very  effectual.  Inflammation  is  best  allayed 
by  applying  sedative  lotions  before  the  use  of 
escharotics;  mildly  astringent  and  antiseptic 
washes  in  the  after-treatment  promote  heal- 
ing of  the  cauterised  surface. 

Lactic  acid,  menthol,  iodoform,  and  iodol 
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are  the  best  local  applications  to  tubercular 
ulcerations  of  the  nasal  fossas.  General 
treatment  by  means  of  cod-liver  oil  and  tonics 
is  called  for  in  both  of  these  affections. 

9.  Rhinoscleroma.— Etiology.  —  This 
affection  is  of  extremely  rare  occurrence. 
It  has  been  observed  more  especially  in 
Austria  and  Italy,  and  is  said  to  be  less  in- 
frequent in  Central  America.  Its  cause  is 
vmknown. 

Description. — The  disease  is  characterised 
by  nodulated  induration  of  the  skin  and 
mucous  membrane,  commencing  over  the 
upper  lip  and  at  the  orifices  of  the  nostrils  in 
the  form  of  sharply  defined,  prominent,  and 
hard  patches,  tender  but  otherwise  painless, 
with  smooth  or  shining  surface,  varying  in 
hue  from  the  normal  colour  of  the  skin  to  a 
dusky  redness.  The  growths  are  incorporated 
with  the  skin,  which  is  deeply  infiltrated,  j 
They  do  not  become  generalised  beyond  the 
parts  primarily  affected ;  neither  is  there  in- 
flammation with  swelling  of  the  surroundiiag 
surface.  There  may  be  superficial  excoriation 
with  scabbing,  but  never  any  ulceration  or 
loss  of  substance,  nor  interstitial  shrmkmg. 
This  serves  to  distinguish  the  affection  from 
lupus,  malignant  disease,   and  tubercular 
syphilides.  It  resists  antisyphilitic  treatment. 
It  somewhat  resembles  keloid,  but  there  is 
no  preceding  scarring.  Progressing,  it  invades 
the  nasal  septum,  and  the  mucous  membrane 
of  the  nasal  fossae,  and  thence  may  extend  to 
the  pharynx  and  larynx,  the  gums,  and  the 
buccal  mucous  membrane.     The  course  is 
chronic ;  it  may  extend  over  fifteen  or  twenty 
years.  .  . 

When  fully  developed,  its  characteristic 
features  are  ivory -like  hardness,  with  brawny 
thickening  and  rigidity  of  the  skin  over  the 
nose  and  upper  lip,  deformity,  thickening  of 
the  septum,  blocking  of  the  nasal  passages, 
and  sometimes  tu-gent  dyspnoea  from  laryn- 
geal stenosis.  The  affection  is  strikmgly 
indolent,  showing  no  fatal  tendency  nor  even 
any  general  constitutional  disturbance.  Or- 
ganisms have  been  described  in  the  affected 
parts.   See  Micro-organisms  ;  13. 

The  majority  of  the  cases  occur  between 
the  ages  of  twenty  and  forty-five,  and  no 
special  exciting  or  predisposing  condition 
has  been  noted. 

Prognosis.— The  prognosis,  so  far  as  cure 
is  concerned,  is  most  unfavourable.  _ 

Treatment.— The  treatment  of  rhmo- 
scleroma  can  only  be  palliative.  _ 

10.  Diphtheria.  —  Diphtheria  afiecting 
the  nasal  passages  is  more  rarely  met  with 
as  a  primary  local  manifestation  than  as  an 
extension  from  the  pharynx.  Mucoid  and 
muco-purulent  discharge  from  the  nose, 
tinged  with  blood,  often  foetid  and  mixed  with 
shreds  of  membrane,  together  with  blocking 
of  the  nose,  are  the  local  symptoms,  bee 
Diphtheria. 

11.  Glanders.— /See  Glanders. 


12.  Foreign  Bodies  in  the  Nose. — 

Buttons,  pieces  of  pencil,  or  other  small  bodies- 
are  sometimes  introduced  into,  and  become 
firmly  fixed  in,  the  nasal  cavities  by  children 
or  hysterical  women  ;  occasionally,  too,  they 
have  been  ejected  into  the  back  part  of  the 
nose  by  vomiting,  having  been  swallowed. 
The  commonest  situation  for  a  foreign  body- 
in  the  nose  is  against  the  anterior  portion  of 
the  inferior  turbinated  body ;  in  the  back  part 
of  the  nose  they  are  usually  found  in  the- 
lower  meatus.  Their  presence  generally  in- 
duces, after  a  time,  an  offensive  muco- 
purulent, sometimes  sanguineous,  discharge. 
Ulceration,  and  even  perforation,  of  the  sep- 
tum may  result,  but  necrosis  has  not  beea 
observed. 

BhvnoUths.  —  Calculous  concretions  are 
occasionally  found  in  the  nares.  They 
originate  in  a  deposit  of  the  saline  constituents 
of  the  nasal  mucus.    The  concretions  are 
made  up  chiefly  of  phosphate  and  carbonate 
of  calcium,  with  about  20  per  cent,  of  organic 
matter,  and,  as  a  rule,  are  probably  referable- 
to  some  alteration  in  the  character  of  the 
nasal  secretion.    The  symptoms  are  those 
of  a  foreign  body  long  retained— increasiug 
pressure  from  progressive  accretion  of  the 
deposit,  ulceration,  profuse  _  purulent  dis- 
charge from  the  nostrils  or  into  the  throat, 
often  offensive,  in  exceptional  cases  even 
burrowing  outwards    through  a  fistulous 
opening  on  the  face.    Neuralgia  is  some- 
times also  caused  by  the  presence  of  these 
substances.    In  other  cases  the  symptoms 
may  be  only  those  of  chronic  nasal  catarrh 
with  obstruction.    The  writer  once  met  with 
a  case  in  a  yoimg  woman  suffermg  fi-om 
chronic  hypertrophic  rhinitis  associated  with 
mucous  polypi.     During  removal  of  the 
growths  a  calcareous  substance  was  found 
wedged  in  the  lower  portion  of  the  middle 
i  meatus,  and  deeply  unbedded  in  the  polypoue 
mass.    This  proved  upon  extraction  to  be  a 
rhinolith,  the  nucleus  of  which  was  half  of  a 
large  bead. 

13.  Parasites  in  the  Nasal  Cavities.— 
Parasites  occasionally  mfest  the  nose,  and 
may  produce  very  serious  symptoms.  They 
are  specially  met  with  in  hot  cUmates ;  ud 
the  temperate  zone  they  are  of  very  rare 
occurrence. 

The  most  common  form  seen  are  maggots. 
derived  from  the  ova  of  different  kmds  ot 
flies  deposited  in  the  nasal  passages  or 
accessory  nasal  cavities.  They  are  there 
quickly  hatched,  and  may  make  their  wa^ 
into  all  the  spaces  of  this  region,  destroying 
the  lining  membrane,  and  sometimes  causing 
necrosis  of  the  osseous  walls.  In  extreme 
cases  the  larvae  may  burrow  mto  the  con- 
nective tissue  of  the  face  and  scalp,  producmt 
extensive  destruction  of  the  tissues. 

Earwigs,  leeches,  the  larv(B  of  beetW^ 
round-worms,  andthread-worms  occasionauy 
invade  the  nasal  passages. 
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Tbeatment. — Chloroform  has  been  found 
"the  most  efficacious  means  for  destroying 
ijhese  parasites. 

14.  Tumours. — (a)  Mucous  Polypus. — 
'This  is  the  most  common  of  all  intranasal 
"tiunours.  It  is  in  many  instances  associated 
with  hypertrophic  rhinitis,  and  appears  to  re- 
sult from  continued  catarrhal  irritation. 

Anatomical  Characters. — Mucous  polypi 
•consist  of  a  reticulima  of  connective  tissue, 
enclosing  in  interspaces  a  muco-gelatinous 
fluid  which  contains  round  and  fusiform 
cells.  As  a  rule  they  are  multiple,  often 
bilateral,  and  in  clusters,  the  tumours  vary- 
ing much  in  size.  They  may  readily  be 
recognised  by  their  greyish-coloured  surface 
•traversed  by  dilated  blood-vessels,  their  soft 
and  gelatinous  consistence,  then*  mobility, 
:and  their  fluctuating  size,  due  to  their  hygro- 
metric  property. 

Mucous  polypi  are  attached  by  narrow 
pedicles,  more  or  less  dense,  and  they  more 
■commonly  spring  from  the  middle  turbinated 
bodies,  but  have  sometimes  deeper  attach- 
ments, such  as  the  superior  turbinated  bones 
and  upper  meatus,  the  infundibulum,  and  the 
"borders  of  the  hiatus  semilunaris.  They 
usually  grow  forwards,  and  occupy  the  an- 
terior portion  of  the  nasal  fossae.  They  may 
also  hang  into  and  block  the  post-nasal  space. 

Symptoms.— The  ordinary  symptoms  of 
polypus  of  the  nose  are  nasal  obstruction 
-with  dyspnoea,  aggravated  in  damp  weather, 
•mufiled  voice-sound,  a  sense  of  '  fulness  of 
the  head'  and  oppression  with  headache, 
nasal  irritation  and  sneezing,  impairment  or 
■total  loss  of  smell,  and  mouth-breathing,  with 
•dryness  and  irritation  of  the  throat.  In  cer- 
iain  individuals  mucous  polypi  are  an  excit- 
ing cause  of  asthmatic  attacks. 

Treatment.— Eemoval  of  the  growths  is 
ibe  only  effectual  treatment.  The  wire  snare 
is  beyond  question  the  best  instrument  to 
operate  with.  A  cold  wire  generally  answers 
better  in  the  case  of  the  large  polypi.  A 
galvano-cautery  loop  is  preferable  for  the 
Temoval  of  smaller  growths  and  redundant 
tissue.  The  base  of  the  polypi  must  be 
destroyed  by  the  galvano-cautery  or  chromic 
acid  to  prevent  recurrence,  and  it  is  essential 
that  the  last  trace  of  growths  should  be  re- 
moved. To  effect  this,  the  nasal  fossa  must 
be  thoroughly  explored,  and  all  operative 
measures  carried  out  under  a  bright  light 
through  a  nasal  speculum. 

(6)  Fibroma  of  the  Post-nasal  and  Nasal 

Region.  —  Naso -pharyngeal  Polypus.   

Synon.:  Nasal  Fibroma.— This  is  a  more 
■rare  growth,  mainly  of  surgical  interest 
■occurrmg  between  fifteen  and  twenty-five 
and  more  common  in  males.  ' 

It  is  a  hard,  fibroid,  rounded  and  lobulated, 
very  vascular  tumour,  growing  from  the  peri- 
■osteum  covering  the  basilar  process  of  the 
•occipital  bone,  at  the  vault  of  the  pharynx 
or  from  the  body  of  the  sphenoid,  or  in  the 


upper  and  posterior  part  of  the  nasal  cavity 
itself. 

Fibromata  may  become  so  large  as  to 
encroach  upon,  displace,  and  destroy  the 
neighbouring  structm-es,  expand  the  osseous 
framework  of  the  nose,  and  give  rise  to  that 
peculiar  type  of  facial  distortion  known  as 
'  frog-face.'  Sometimes  they  lead  to  bulging 
of  the  palate  and  deformity  of  the  mouth,  or, 
tending  upwards  and  outwards,  cause  protru- 
sion of  the  eyeballs.  Invasion  of  the  cranial 
cavity _  through  the  cribriform  plate  of  the 
ethmoid  or  of  the  sphenoidal  cells  may  occur 
as  an  extreme  result. 

The  chief  symptoms  of  naso-pharyngeal 
polypus  are    nasal    obstruction,  tenacious 
mucous  or    muco-purulent  discharge  fre- 
quently tiaged  with  blood,  impairment  of 
the  voice,  dyspnoea,  anosmia,  deafness,  head- 
ache and  facial  neuralgia,  somnolence,  diffi- 
culty in  swallowing,  regurgitation  of  liquids 
into  the  nose,  and  epistaxis.  Sarcomatous 
degeneration  is  not  uncommon.  The  growth 
may  also  have  a  mixed  character  from  the 
beginning,  and  present  the  type  of  myxo- 
fibroma, adeno-fibroma,  chondxo-fibroma,  or 
osteo-fibroma,  chiefly  occurring  in  the  nose 
proper. 

Treatment.- This  kind  of  growth,  when 
circumscribed,  should  be  removed  with  a  wire 
snare,  preferably  cold  to  prevent  haemor- 
rhage, which  is  the  immediate  danger  in 
extirpating  the  growth.  Electrolysis  has  in 
several  instances  effected  a  very  marked 
reduction  in  the  tumour. 

For  more  severe  cases  surgical  interference 
on  a  larger  scale  is  called  for. 

(c)  Papillomata. — These  wart-like  growths 
are  usually  met  with  on  the  anterior  portion 
of  the  inferior  turbinated  bodies,  on  the 
septum — at  the  junction  of  the  cartilaginous 
and  osseous  portion,  and  on  the  floor  of  the 
nose.  More  rarely,  they  spring  from  the 
mucous  membrane  lining  the  deeper  portions 
of  the  nasal  fossae  as  well. 

The  symptoms  are  obstruction,  surface- 
irritation,  discharge,  and  epistaxis.  The 
treatment  consists  in  evulsion  by  cutting 
forceps,  or  snare;  or  destruction  by  the 
galvano  -  cautery, 

{d)  Ecchond/romata.  —  Cartilaginous  out- 
growths are  not  imcommon  in  the  nose,  as- 
sociated with  septal  deflection.  They  may 
be  recognised  as  convex  protuberances  with 
broad  base,  springing  from  the  cartilaginous 
septum,  and  producing  either  obstruction  or 
complete  occlusion  of  the  nasal  passage. 
Independently  of  septal  deviations,  cartila- 
ginous tumours  are  rare;  they  originate  in 
the  cartilaginous  septum,  the  outer  wall  of 
the  nose,  or  even  the  vault  of  the  pharynx. 
They  appear  as  dense,  spheroidal  tumom-s, 
which  in  extreme  cases  may  attain  very 
large  dimensions,  and  then  resemble  naso- 
pharyngeal fibromata  in  their  course  and 
symptoms.    When  smaller,  ecchondi'omata 
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in  the  anterior  part  of  the  nares  cause  only 
obstructive  and  catarrhal  symptoms. 

Treatment.  —  Cartilaginous  outgrowths 
from  the  septum  should  either  be  removed 
with  the  galvano-cautery  knife  or  a  nasal 
saw,  or  they  may  be  snared  off  when  they  are 
more  distinctly  pedunculated.  Deep-seated 
destructive  tumours  call  for  more  elaborate 
operation. 

(e)  Exostoses. — Osseous  outgrowths,  form- 
ing bony  spurs  or  bridges  obstructing  the 
nares,  have  aheady  been  described. 

(/)  Osteomata— These  growths,  of  varying 
size  and  hardness,  are  more  or  less  spherical, 
and  covered  by  deep  red  mucous  membrane. 
They  are  generally  met  with  between  the 
ages  of  twenty  and  twenty-five.  They  differ 
from  exostoses  in  that  they  are  not  attached 
to  the  osseous  walls  of  the  nose. 

The  symptoms  that  they  give  rise  to  often 
resemble  those  produced  by  foreign  bodies, 
or  rhinoUths,  including  neuralgia,  headache, 
soreness  and  intense  itching  of  the  nose, 
discharge— which  maybe  foetid  from  ulcer- 
ation and  necrosis,  anosmia,  and  epistaxis. 
The  treatment  involves  operation. 

(g)  Angeiornata.—TheBe  vascular  growths, 
the  so-cailed  '  erectile  tumours,'  are  very  rare. 
They  are  accompanied  by  catarrh,  and  parti- 
cularly by  haemorrhage.  They  appear  as 
bluish-red  or  deep  purple  elevations  of  the 
mucous  membrane,  with  irregularly  mam- 
millated  surface,  at  times  distinctly  pulsatmg. 
Obliteration  of  the  growth  with  the  galvano- 
cautery  is  the  best  treatment. 

(7i)  Malignant  growths :  Sarcoma— Ca/r- 
cinoma. — Mahgnant  disease  of  the  nasal 
foss£e  is  rare  —  carcinoma  more  rare  than 
sarcoma.  The  tiunour  is  a  smgle  pedimcu- 
lated  growth,  with  a  broad  base,  dark  red  or 
bluish,  and  less  dense  than  nasal  fibroma, 
but  more  widespread  in  the  post-nasal  region, 
presenting  a  rounded  and  lobulated  surface. 
The  setiology  is  obscure.  The  growth  has 
been  ascribed  to  irritation  of  nasal  polypi, 
but  on  insufficient  evidence. 

Sarcoma,  as  a  complication  of  nasal 
fibroma,  has  aheady  been  referred  to. 

CoMcer  of  this  region  may  be  a  dhect  ex- 
tension from  the  pharynx  or  antrum ;  or  it 
may  occur  as  a  secondary  manifestation,  and 
then  present  the  type  of  scfrrhus  or  en- 

cephaloid.  . 

Epithehoma  is  more  common.  Beginning 
as  a  wart-hke  excrescence  on  the  septum  or 
alffi,it  grows  rapidly,  mvades  the  surround- 
ing tissues,  and  results  in  deep  spreadmg 
infiltration  and  ulceration.  The  symptoms 
are  those  akeady  described  as  produced  by 
aU  invadmg  growths  of  this  region  associated 
with  progressive  hnpairment  ol  heaitn  ana 

cachexia.  ■,      r-,  -u 

Treatment.— Temporary  benefit  can  be 
obtained  by  operation.  PaUiative  measures 
to  relieve  pain  and  to  meet  any  urgent 
symptoms  that  may  arise,  are,  as  a  rule,  tJie 


only  treatment  that  can  be  adopted  with 
advantage.  In  nasal  sarcoma  cure  is  some- 
times effected  by  early  removal  of  the 
growth. 

15.  Post-nasal  Adenoid  Growths— 
jEtiology. — The  great  majority  of  cases  are 
met  with  in  childhood.    At  times  one  is 
called  upon  to  treat  the  disease  in  adults,  biit 
this  is  exceptional;    and  when  post-nasal 
growths  are  fovmd  in  any  marked  degree  of 
development  between  the  ages  of  twenty 
and  twenty-five,  the  clmical  history  will  show 
that  the   characteristic   symptoms  of  the 
affection  had  been  evident  from  a  much 
earher  age.    The  influence  of  heredity  is 
often  strikmg.    These  growths  are  said  to 
occur  especially  in  subjects  of  a  lymphatic 
temperament  or  strumous  diathesis.  There 
is,  however,  no  evidence  that  the  vegetations 
are  essentially  related  to  any  specific  disease. 
They  occm*  in  all  classes,  under  the  most 
varied  conditions  of  Uving.      They  may 
therefore  be   said  to  arise   solely  from  & 
catarrhal  process,  the  tendency  to  which  is 
inherited,  and  which  induces  overgrowth  of 
the  adenoid  tissue  of  the  post-nasal  space ;  and 
to  constitute  an  early  hypertrophic  disease  of 
the  naso-pharyngeal  tract,  which  in  later  life 
may  sometimes  result  in  chronic  hypertrophic 
rhinitis. 

The  tendency  to  active  growth  of  IjTiiphoid 
tissue  in  childhood  appears  to  be  the  main 
predisposmg  factor  in  the  production  of  the 
disease.  The  exciting  causes  are  all  the 
influences  which  promote  naso-pharyngeal 
inflammation,  including  a  cold  and  damp  at- 
mosphere, scarlet  fever,  measles,  and  whoop- 
ing-cough. The  condition  is  in  a  certain 
proportion  of  cases  associated  with  cleft 
palate.    In  many  cases  no  special  cause  can 

be  found.  , 
Anatomical  Characters.  — The  growth 
occurs  as  an  aggregated  mass  at  the  vault  of 
the  pharynx.  With  the  rhinoscope  it  is  there 
seen  as  a  circumscribed  outgrowth,  with  a 
lobulated  and  fissured  surface,  situated  cen- 
trally at  the  uppermost  portion  of  the  naso- 
pharyngeal cavity.  It  is  analogous  in  appear- 
ance to  the  faucial  tonsils,  and  is  knownas 
the  pharyngeal  or  Luschha's  tonsil.  The 
growths  over  the  lower  and  lateral  portions 
of  the  post-nasal  surface  ai-e  more  dissemi- 
nated.  When  they  attam  a  large  size,  they 
I  project  downwards  and  forwards  from  the 
I  pharyngeal  roof,  invading  and  blocking  the 
posterior  nares.    Extending  also  laterally, 
1  the  vegetations  encroach  upon  the  Eustachian 
I  orifices  and  obstruct  them  more  or  less. 
!     Symptoms.— These  vary  according  to  tne 
I  localisation  and  extent  of  the  overgi-owth  iB 
individual  cases.    The  characteristic  symp- 
toms are  obstinate  nasal  catarrh,  the  tus- 
charge  bemg  watery,  mucous,  or  at  times 
bloody  ;  heavy  stertorous  breathmg ;  maW 
to  keep  the  mouth  closed ;  muffled,  thi(* 
speech,  associated  with  a  pecuhar  deadness 
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of  voice  ;  deafness,  which,  when  occurring  in 
early  childhood,  may  at  times  even  result 
in  deaf-mutism ;  and  a  vacant  facial  ex- 
pression, coupled  in  aggravated  cases  with 
duhiess  of  intellect.    Eelapsing  bronchitis  is 
a  not  uncommon  associate  of  post-nasal 
growths,  and  some  cases  of  asthma  in  chil- 
dren are  either  dii'ectly  due  to   these  or 
aggravated  by  their  presence.    The  interfer- 
ence with  respiration  may  prevent  develop- 
ment of  the  thorax,  and  lead  to  serious 
retraction  or  even  deformity  of  the  chest. 
Post-nasal  adenoid  growths  are  a  very  im- 
portant source  of  reflex  irritation  in  certain 
cases  of  periodically  recurrent  and  spasmodic 
coryza,  identical  in  every  way  with  so-called 
'  hay  fever.'    In  very  young  infants  the  ob- 
struction to  breathing  may  be  so  great  as  to 
interfere  very  seriously  with  nutrition. 

Course. — The  active  stage  of  development 
commences  sometimes  in  very  early  infancy, 
and  it  continues  to  the  age  of  puberty.  After 
this  period  the  progress  of  the  growths  is 
often  arrested;  they  diminish  gradually  in 
size ;  and  in  theur  withered  condition  they 
cease  to  encroach  upon  the  now  more  roomy 
post-nasal  space. 

Diagnosis.— The  features  of  this  disease 
are,  as  a  rule,  sufficiently  diagnostic.  The 
existence  of  the  growths  can  be  determined 
by  examination  with  the  rhinoscopic  mirror 
or  exploration  of  the  post-nasal  cavity  with 
the  finger.  In  very  young  subjects  the  latter 
18  the  readier  and  more  feasible  method. 
The  growths  are  more  or  less  soft.  When 
large,  they  feel  like  a  mass  of  earth-worms  ; 
when  smaller  and  more  diffuse,  their  surface 
is  granular  and  velvety.  They  are  very 
vascular;  and  they  bleed  readily,  at  times 
very  freely,  even  on  introduction  of  the 
finger  for  the  purpose  of  examination. 

Teeatment,— A  civre  can  only  be  obtamed 
by  extuT)ation  of  the  growths.  The  operation 
must  be  performed  without  delay.  Evulsion 

■  of  the  growths  is  best  effected  by  cutting 
torceps;  m  other  instances  they  may  be 

■  scraped  away  with  speciaUy  devised  ring- 
shaped  knives.    The  general  health  requhres 

!  attention. 

William  MacNeill  Whistler, 

NOSOPHYTA  iv6ao,,  a  disease;  and 
0vro«/,  a  plant).— A  term  employed  by  Gruby 
to  desi^ate  a  group  of  cutaneous  affections, 
m  Winch  a  fungus-formation  constitutes  an 
,  essential  part  of  the  disease.    See  Tinea 

■  lONsuRANs;  Tinea  Versicolor;  and  Favus, 

NOSTALGIA  Hero.,  return;  and 
"Ayor,  gadaess).-SYN0N. :  Fr.  Nosialgie; 
^ei  Eevmweh.—A  form  of  melancholia, 

■  sometimes  occurring  in  persons  who  have 
:  f  5,        li?mes.    The  symptom  from  which 

Ltj^T       ""^"".^  ^tense  desire  to 

return  home;  and  this  is  accompanied  by 

ma?  «nf/^\^''^  P^y^^^'^l  depression,  which 
may  end  fatally.    See  Melancholia. 
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NUCLEUS.-See  Cell. 


NUMMULATED  SPUTTTM  (num. 
mus,  a  com).— A  form  of  sputum  which,  when 
spreadmg  out  on  a  surface  or  floating  in  water, 
resembles  a  coin  in  shape.  See  Expectoea- 
TiON ;  and  Sputum,  Examination  of. 

WURSES,  Training  of.— Training  is 
to  teach  not  only  what  is  to  be  done,  but 
how  to  do  it.  The  physician  or  surgeon 
orders  what  is  to  be  done.  Training  has  to 
teach  the  nurse  how  to  do  it  to  his  order ; 
and  to  teach,  not  only  how  to  do  it,  but  why 
such  and  such  a  thing  is  done,  and  not  such 
and  such  another;  as  also  to  teach  symptoms, 
and  what  symptoms  indicate  what  of  disease 
or  change,  and  the  '  reason  why '  of  such 
symptoms. 

Nearly  all  physicians'  orders  are  condi- 
tional.   Telling  the  nurse  what  to  do  is  not 
enough  and  caimot  be  enough  to  perfect 
her  —  whatever    her    surroundings.  The 
trained  power  of  attending  to  one's  own 
impressions  made  by  one's  own  senses,  so 
that  these  should  tell  the  nurse  how  the 
patient  is,  is  the  sine  qua  non  of  being  a 
nurse  at  aU,    The  nurse's  eye  and  ear  must 
be  trained — smell  and  touch  are  her  two 
right  hands— and  her  taste  is  sometimes  as 
necessary  to  the  nurse  as  her  head.  Obser- 
vation may  always  be  improved  by  traming —  ' 
win  mdeed  seldom  be  found  without  training; 
for  otherwise  the  nurse  does  not  know  what 
to  look  for.    Merely  looking  at  the  sick  is 
not  observing.    To  look  is  not  always  to  see. 
It  needs  a  high  degree  of  training  to  look,  so 
that  looking  shall  tell  the  nurse  aright,  so 
that  she  may  tell  the  medical  officer  aright 
what  has  happened  in  his  absence— a  higher 
degree  in  medical  than  in  surgical  cases, 
because  the  wound  may  teU  its  own  tale  in 
some  respects ;  but  highest  of  all,  of  course, 
m  children's  cases,  because  the  child  cannot 
tell  its  own  tale  ;  it  cannot  always  answer 
questions,     A  conscientious  nurse  is  not 
necessarily  an  observing  nurse;  and  hfe  or 
death  may  lie  with  the  good  observer.  With- 
out a  tramed  power  of  observation,  no  nurse 
can  be  of  any  use  in  reporting  to  the  medical 
attendant.    The  best  one  can  hope  for  is 
that  he  wiU  be  clever  enough  not  to  mind 
her,  as  is  so  often  the  case.    Without  a 
tramed  power  of  observation,  neither  can 
the  nurse  obey  intelUgently  his  directions, 
it  IS  most  important  to  observe  the  symptoms 
of  illness  ;  it  is,  if  possible,  more  important 
still  to  observe  the  symptoms  of  nursmg  ;  of 
what  IS  the  fault  not  of  the  illness,  but  of  the 
nursing.    Observation  tells  Jiow  the  patient 
IS  ;  reflection  tells  what  is  to  be  done  ;  train- 
ing tells  how  it  is  to  be  done.    Training  and 
experience  are,  of  course,  necessary  to  teach 
us,  too,  how  to  ohserve,  what  to  observe- 
how  to  thmk,  what  to  think.  Observation 
tells  us  the  fact;  reflection  the  meanino-  of 
the  fact,    Eeflection  needs  training  as  much 
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as  observation.     Otherwise  the  untrained 
nurse,  like  other  people  called  quacks,  easily 
falls  into  the  confusion  of  '  on  accotmt  of,' 
because  '  after  ' — the  blunder  of  the  •  three 
crows.'    The  nurse  is  told  by  the  medical 
attendant,  '  If  such  or  such  a  change  occur, 
or  if  such  or  such  symptoms  appear,  you  are 
to  do  so  and  so,  or  to  vary  my  treatmerit 
in  such  or  such  a  manner.'    In  no  case  is 
the  physician  or  surgeon  always  there.  The 
woman  must  have  trained  powers  of  obser- 
vation and  reflection,  or  she  cannot  obey. 
The  patient's  life  is  lost  by  her  blunder,  or 
'  sequelse  '  of  incurable  infirmity  make  after- 
life a  long  disease ;  and  people  say,  '  The 
doctor  is  to  blame ; '  or,  worse  still,  they  talk 
of  it  as  if  God  were  to  blame— as  if  it  were 
God's  will.    God's  will  is  not  that  we  should 
leave  our  nurses,  in  whose  hands  we  must 
leave  issues  of  life  or  death,  without  training 
to  fulfil  the  responsibihtiesof  such  momentous 
issues. 

To  obey  is  to  understand  orders,  and  to 
understand  orders  really  is  to  obey.  A  nurse 
does  not  know  how  to  do  what  she  is  told 
vnthout  such  'training'  as  enables  her  to 
understand  what  she  is  told;  or  without  such 
moral  and  disciplinary  '  traming '  as  enables 
her  to  give  her  whole  self  to  obey.  A  woman 
cannot  be  a  good  and  intelligent  nurse  without 
being  a  good  and  intelligent  woman.  There- 
fore, what  'training'  signifies  in  the  wide 
sense,  what  makes  a  good  trmnmg-school, 
what  moral  and  disciphnary  '  trammg  ' 
means,  and  how  it  is  to  be  attamed,  are  to 
be  clearly  understood. 

The  essentials  for  a  trammg-school  (or, 
indeed,  for  a  nurse-estabhshment  of  any  kmd) 
may  be  shortly  given  thus :— 

(a)  That  nurses  should  be  technically  tramed 
in  hospitals  orgomisedfor  the  purpose. 

(b)  That  they  should  Uve  m  '  homes '  fit  to 
form  their  moral  lives  and  discipline,  to  which 

may  be  added : —  .  .       ,  , 

I.  What  mahes  a  good  Traimng-schooL 

for  Nurses  ?  t.  •  ^ 

(1)  At  least  a  year's  practical  and  technical 

training  in  hospital  wards,  under  trained 
head-nurses  (so-called  '  sisters '  of  London 
hospitals),  who  themselves  have  been  tramied 
to  trcdn.  A  second  year  if  possible  as  ward- 
nurse  (day  and  night),  with  the  benefit  of 
further  theoretical  mstruction. 

For  a  district  nurse,  at  least  an  ad^tional 
three  months'  training  in  nursing  by  the 
poor  bedside,  under  a  tramed  and  trammg 
district  Buperuitendent,  is  essential. 

The  training  of  probationers  should  be  as 
much  a  part  ?f  the  duty  of  the  head-nurse 
('sister')  as  directing  the  under-nurses  or 
seeing  to  the  patients.  .  . , 

To  teU  the  training,  you  require  weekly 
records,  under  prmted  lie«,ds  correspondmg 
with  the  '  List  of  Duties,'  kept  by  the  head- 
nurses,  of  the  progress  of  each  Probationer 
(pupil)  in  her  ward-work,  and  m  the  moral 


qualities  necessary  in  her  ward-work;  a 
monthly  record  by  the  matron  of  the  results 
of  the  weekly  records ;  and  a  quarterly  state- 
ment by  her  as  to  how  each  head-nurse  has 
performed  her  duty  to  each  probationer. 
The  whole  to  be  examined  periodically  by 
the  governing  body. 

(2)  CUnical  lectures  from  the  hospital  pro- 
fessors ;  lectures  on  subjects  connected  with 
nurses'  special  duties,  such  as  elementary 
instruction  in  chemistry,  with  reference  to 
air,  water,  food,  &c. ;  physiology,  with  refer- 
ence  to  a  knowledge  of  the  leadmg  functions 
of  the  body;  and  general  instruction  on 
medical  and  surgical  topics  ;  examinations, 
written  and  oral,  at  least  four  of  each  m  the 
year,  all  adapted  to  nurses ;  as  also  lectures 
and  demonstrations  with  anatomical,  chemi- 
cal, and  other  illustrations,  adapted  especially 
to  nurses — all  in  the  presence  and  under  the 
care  of  the  matron  (Lady  Superintendent) 
and  mistress  of  probationers  (Class-mistress 
and  '  Home  '-sister) ;  together  with  instruc- 
tion from  a  medical  instructor,  one  of  the 
hospital  professors  and  hospital  medical  staff, 
specially  selected  to  teach  the  nurses.  ^ 

A  good  nurses'  library  of  professional 
books,  not  for  the  probationers  to  skip  and 
dip  in  at  random,  but  to  be  made  careful  use 
of,  under  the  medical  instructor  and  class- 

(3)  Classes  for  a  competent  mistress  to 
drill  the  professorial  teaching  into  the  proba- 
tioners' minds  ;  the  mistress  of  probationers 
to  be  above  all  a  'home '-sister,  capable  of 
making  the  '  home '  a  real  home,  and  of 
training  and  disciplming  the  probationers 
there  in  all  good— in  moral  qualities,  customs 
and  habits,  and  manners,  without  which  no 
woman  can  be  a  nurse,  and  in  then:  duty  and 
feeling  to  God  as  well  as  to  then:  neighbour. 

(4)  The  authority  and  disciplme  over  aU 
the  women  of  a  trained  lady-supermtendent, 
who  is  also  matron  of  the  hospital,  and  who 
is  herself  the  best  nurse  in  the  hospital,  the 
example  and  leader  of  her  nurses  in  all  that 
she  wishes  her  nurses  to  be,  in  aU  that  traan- 
ins  is  to  make  her  nurses.  _ 

(5)  An  organisation  not  only  to  give  this 
traming  systematically,  and  to  test  it  by 
current  tests  and  examinations,  but  also  to 
give  the  probationers,  by  proper  help  m  tue 
wards,  tune  to  do  then:  work  as  pupils  as 
weU  as  assistant-nurses,  and  above  aU  to 
make  it  a  real  moral  as  well  as  nursmg  pro- 
bation—for nursing  is  a  probation  as  weU  as 

a  mission.  „      ,     .  „^„„eo<i 

(6)  Accommodation  for  sleeping,  classes, 

and  meals ;  arrangements  for  tune  and  » 
ing  and  work  ;  smrroundings  of  a  moral  ajid 
religious,  and  hard-workmg  and  ^ohev  jet 
chelrful  tone  and  atmosphere  s^icb  as  to 
make  the  training-school  and  bospitaJ  a 
'  home  '  which  no  good  young  ^o^^^;^^  «S 
class  need  fear  by  entering  to  If «  ^"-^ 
of  health  of  body  or  mmd  ;  with  moial  and 
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spiritual  helps,  and  an  elevating  and  motherly 
influence  over  all,  such  as  to  make  the  whole 
&  place  which  will  train  really  good  women, 
who  can  withstand  temptation  and  do  real 
work,  and  neither  be  'romantic '  nor  '  menial.' 
Por,  make  a  hospital  as  good  as  you  will, 
iospital-nurses  require  more  such  helps,  and 
get  less,  than  women  either  in  their  own 
homes  or  in  domestic  service. 

Every  hospital  should  have  and  be  such  a 
school  for  training  nurses  for  itself  and  other 
institutions,  including  district  and  private 
niurses,  who  must  be  trained  in  hospitals,  and 
therefore  cannot  have  a  training-school  of 
their  own.  Professors  and  medical  staff  can- 
not be  always,  or  indeed  ever  at  hospital 
bedsides,  showing  nurses  what  to  do.  Let 
them  give  the  pupil-nurses  clinical  and  other 
lectures.  Above  all,  this  is  necessary  for 
those  who  are  to  be  head-nurses,  matrons, 
and  lady-superintendents.  The  success  of 
any  training-school  depends  mainly  upon 
having  trained  nurses  themselves  capable  of 
training  others — (a)  in  ward-nursing;  and 
{b)  in  cases,  so  as  to  be  able  to  understand 
what  physician  and  surgeon  order,  and  do  it. 

II.  Course  for  all  Probationers. 

(1)  To  do  duty  as  assistant-nm'se  and  pro- 
bationer successively  in  one  or  more  wards 
of  each  of  the  hospital  divisions,  one  or  two 
or  three  months  in  each,  male  and  female 
surgical,  male  and  female  medical,  children's, 
obstetric,  ophthalmic,  Magdalen  ;  ending  her 
course,  if  possible,  in  the  medical  instructor's 
wards. 

The  com-se  should,  if  possible,  begin  in  the 
female  medical  wards.  No  two  fresh  proba- 
tioners to  be  in  the  same  ward.  One  nurse- 
probationer  and  one  lady-probationer  to  be 
together,  where  possible. 

(2)  To  learn  ward-management  by  being 
in  charge  of  wards  during  the  head-nurse's 
dinner-hour,  and  during  nurses'  recreation 
hours;  to  take,  when  sufficiently  advanced  in 
the  year's  training,  day  or  night  staff  duty 
for  staff-nurses  on  their  hohdays ;  to  have  at 
least  one  month's  night  duty— a  fortnight  at 
a  time — in  the  year's  training, 

(3)  To  take,  when  sufl&ciently  advanced, 
special  duty,  by  day  or  by  night,  upon  special 
cases,  such  as  ovariotomy,  lithotomy,  tracheo- 
tomy, typhoid,  &c.,  in  the  single-bed  wards. 

(4)  To  make  a  set  of  all  the  different  band- 
ages required. 

(5)  To  learn  from  the  head-nurse  to  read 
the 'cards,'  or  patients' bed-tickets,  especially 
in  the  medical  wards. 

(6)  To  keep  a  diary  of  her  ward  duties. 
Besides  this  diary,  each  probationer  at 

least  once  a  month  to  draw  up  a  sketch  of 
aer  day's  work,  not  merely  as  a  ward- 
assistant  or  assistant-nurse,  but  as  a  pro- 
bationer in  training,  namely,  what  she  has 
leamt  that  day  from  ward-sister  and  staff- 
nurse,  what  she  has  observed  on  special  cases 
in  the  ward,  &c. 


Warning  is  given  out  only  after  the  day's 
work,  that  it  is  such  and  such  probationer's 
day  to  write  it  out. 

(7)  To  take  careful  notes  of  cases.  A  case- 
paper  should  be  regularly  kept  by  every  pro- 
bationer of  cases  selected  by  the  medical  in- 
structor. 

The  case-paper  to  have  printed  headings, 
such  as '  Temperature,"  Pulse,' '  Eespiration,' 
to  be  taken  morning  and  evening  [in  some 
cases  the  physician  will  require  the  '  tem- 
perature '  to  be  taken  as  often  as  every  hour, 
or  even  every  quarter  of  an  hour],  '  Sleep,' 
'  Nourishment,'  '  Urine,'  '  Stools,'  to  be  noted 
every  twenty-four  hours — in  each  case  cha- 
racter as  well  as  quantity ; '  Treatment,'  to  be 
noted  daily,  in  English,  and  not  copied  off 
the  '  cards  '  ;  and  other  such  heads ;  preceded 
by  a  real  medical  history  of  the  case — of  the 
causation  of  the  disease ;  for  example,  in 
typhoid  fever  and  other  dirt-diseases,  pro- 
duced by  foul  air  and  foul  water.  Tliis  is 
followed  by  remarks  on  the  termination  of 
the  case.  These  case-papers  should  be 
rigorously  overhauled  by  ward-sisters  and 
the  class-mistress,  as  well  as  by  the  medical 
instructor,  who  should  also  at  his  ovra 
hospital-beds  check  the  case-taking. 

(8)  To  take  careful  notes  of  all  lectures, 
also  overlooked  by  class-mistress  and  medical 
instructor. 

(9)  To  read  and  be  shown  illustrations  of 
the  cases  nursed  in  the  wards  [the  keen  pro- 
fessional interest  felt  by  a  promising  proba- 
tioner in  finding  her  ovm  cases  in  a  book 
must  be  encouraged]. 

(10)  To  jot  down  afterwards,  but  while 
still  fresh  in  the  memory,  any  remarks  suit- 
able for  her  ovm  instruction  made  to  the 
students  by  the  hospital  physicians  and 
surgeons  in  going  their  rounds,  and  to  write 
out  her  jottings  in  the  class-room  imder  the 
superintendence  of  the  'home '-sister. 

(11)  To  write  out  under  the  superintendence 
of  the  '  home '-sister  what  has  been  learnt 
both  from  ward-sisters  and  medical  instructor 
as  to  what  is  to  be  done  and  how  to  do  it  in 
nursing;  as  to  why  it  is  done,  and  why  some- 
thing else  is  not  done ;  as  to  symptoms  and 
the  '  reason  why '  of  such  symptoms. 

Without  (a)  time  for  these  things,  average 
nurse-probationers  degenerate  into  conceited 
ward-drudges.  Without  (6)  a  system  for  these 
things,  they  potter  and  cobble  out  their  year 
about  the  patients,  and  make  not  much  pro- 
gress in  real  nursing— that  is,  in  obeying  the 
physicians'  and  surgeons'  orders  intelligently 
and  perfectly. 

III.  Training  to  Tradn. — To  enable  nurses 
to  train  nurses,  a  special  training  is  required ; 
and  for  this  a  longer  period  than  a  year,  or 
even  two  years,  in  the  hospital  is  necessary. 
To  train  to  tradh  needs  a  system : — 

(1)  A  systematic  course  of  reading,  laid 
down  by  the  medical  instructor,  who  recom- 
mends the  books  for  the  training-school 
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library.  Hours  of  study,  say  two  afternoons 
a  week;  class-mistress  ('home '-sister)  to  lead 
one  at  least  of  these  afternoons. 

(2)  Eegular  oral  examinations  by  medical 
instructor  ;  each  training-nurse  must  acquire 
powers  of  expression  to  train  others.  He 
must  cultivate  these  in  answering  him.  Some 
system  of  mutual  examination. 

(8)  At  least  four  written  examinations  in 
the  year  on  written  questions,  by  the  medical 
instructor.  Essays  to  be  written  on  given 
subjects  in  nursing. 

(4)  Pre-eminently  careful  notes  of  lectures, 
in  order  to  enable  nurses  in  future  to  drill 
others  in  imderstanding  the  professional  lec- 
tures, as  they  have  themselves  been  drilled. 

(5)  Pre-eminently  careful  notes  of  cases — 
the  touchstone  for  the  future  trainer.  If  she 
cannot  observe  and  understand  her  own  cases, 
how  can  she  teach  others  to  observe  and 
understand  them?  If  she  never  learn  the 
reason  of  what  is  done,  how  can  she  train 
others  to  learn  it  ?  '  Eeading  up  '  her  own 
cases. 

(6)  A  current  constant  course  of  careful 
learning  from  head-nurses  and  medical  in- 
structor and  physicians  or  surgeons  in  wards 
where  she  is  probationer,  to  know  not  only 
what  symptoms  are  there,  and  what  symp- 
toms are  to  be  expected  in  such  and  such  an 
event,  but  also  the  meaning  of  such  symp- 
toms—the '  reason  why.'  To  know  not  only 
when  a  woimd  or  surgical  injury  or  operation 
'  looks  well '  and  when  it  '  looks  iU,'  but  why 
it  looks  well  or  ill ;  and  to  be  able  to  tell 
others  why.  To  know  not  only  what  is  to 
be  done,  and  how  it  is  to  be  done,  but  why 
that  is  done,  and  not  something  else. 

(7)  At  least  twice  in  the  year's  traming, 
but  not  at  the  beginning,  to  have  a  week  or 
more  of  going  the  night-rounds  with  the 
night-superintendent  of  nurses,  which  is 
equally  good  for  night-superintendent  and 
for  probationer.  The  future  ward  '  sister '  or 
matron  should  have  had  at  least  three  months 
as  night  staff-nurse  under  an  experienced 
night-nurse,  to  teach  her  what  the  responsi- 
bihties  of  a  hospital- ward  night-nurse  are. 

(8)  To  spend  at  least  a  week,  but  not  at  the 
beginning  of  her  year,  in  the  linenry. 

(9)  The  future  superintendent,  who  is  to 
have  a  training  school,  should  have  at  least  a 
fortnight  in  the  year,  about  six  or  nine  months 
on  in  her  training,  in  the  'home'  if  possible, 
taking  or  assisting  at  classes,  and  doing  all 
but  the  '  home  '-sister's  secretarial  work. 

(10)  Taking  temporary  duty  of  ward-sisters 
on  their  holidays,  and— the  best— of  'home  '- 
sister  on  her  hoUday.  Of  course  no  fresh 
probationer,  however  gifted,  would  be  put  on 
such  duty.  . 

(11)  Being  relieved  of  the  more  menial 
ward-work,  such  as  cleaning  lavatory  basms, 
w.c.  pans,  &c.,  when  she  can  do  it  so  perfectly 
of  herself  without  being  told,  that  she  can 
teach  others  to  do  it.    This  wiU  scarcely  be, 


for  all  kinds  of  this  ward- work,  before  she  is 
a  six  months'  old  probationer. 

(12)  A  second  or  third  year's  training  for 
the  higher  posts.  A  future  matron  or  lady- 
superintendent  to  have  had  experience  as 
ward-sister,  and  to  have  had  at  least  one  year 
as  assistant-superintendent  and  as  night-  ' 
superintendent,  in  some  hospital  under  a 
trained  lady-superintendent. 

(13)  The  matron  must  give  future  matrons 
or  superintendents  insight  into  their  duties. 
There  must  be  an  examination  and  questions 
given  on  superintendents'  work. 

IV.  Current  Testa,  Current  Becords  of 
Progress  and  Examinations. 

(a)  The  candidate  should  fill  up  a  form 
of  apphcation,  answering  printed  questions. 
Eegulations  of  training  printed  on  the  back. 

(6)  Should  enter  on  a  month's  trial.  She 
receives  the  time-table  and  the  list  of  duties. 

If  the  candidate  is  accepted  after  the  month 
as  probationer — 

(c)  Each  ward  head-nurse  or  sister  keeps 
a  record  of  each  probationer,  under  printed 
heads  corresponding  with  the  hst  of  duties. 
She  fills  up  the  columns  with  suitable  marks 
once  a  week.  The  matron,  after  examining 
the  ward-sister's  reports  with  ward-sister  and 
'  home '-sister  present,  and  questioning  each 
ward-sister  on  each  probationer,  records  her 
own  opinion  on  the  sister's  reports.  The 
medical  instructor  should,  at  appointed  times, 
examine  each  probationer  separately,  upon  the 
duties  which  the  ward-sister  has  '  recorded ' 
her  as  defective  in,  in  the  presence  of  ward- 
sister,  'home '-sister,  and  matron;  and  also 
should  examine  each  ward-sister  separately 
upon  her  records  of  each  probationer  in 
the  matron's  presence,  but  not  in  the  pro- 
bationer's. 

The  '  home  '-sister  also  furnishes  a  record 
of  each  probationer's  conduct  at  the  classes 
and  in  the  home. 

(d)  A  register  with  two  pages  for  each 
probationer  should  be  kept  monthly  by  the 
matron  assisted  by  the  '  home '-sister.  It 
corresponds  with  the  ward-sister's  book,  and 
has  monthly  entries  for  the  whole  year  of 
training.  The  accounts  in  these  books  must 
tally  at  the  end  of  the  year,  or  somebody  has 
been  wanting  in  moral  comrage. 

This  register  should  be  supplemented  by  a 
further  (private)  register  of  the  career  and 
character  of  each  probationer  who  has  com- 
pleted her  first  year,  until  she  leaves  the  hos- 
pital, and  so  long  afterwards  as  she  keeps  in 
communication  with  the  authorities,  and  this 
she  should  be  encouraged  to  do. 

(e)  While  the  ward-sisters  keep  a  weekly 
and  the  matron  a  monthly  record  of  the  pro- 
gress of  each  probationer,  she  is  required  to 
keep  a  diary  of  her  ward-work,  to  keep  '  case- 
papers  '  with  the  daily  changes  in  case  and 
treatment,  and  to  keep  notes  of  lectures ;  and 
the  careful  examination  of  these  affords  im- 
portant items  in  the  records  of  results  ol 
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training,  and  of  the  capabilities  of  each  pro- 
bationer. The  medical  instructor  enters  his 
verdict  on  professional  points  in  the  monthly 
register. 

(/)  The  medical  instructor,  and  each  hos- 
pital professor  who  gives  lectures  to  the  pro- 
bationers, examines  them  orally  in  the  pre- 
sence of  matron  and  'home '-sister.  He  ex- 
amuies  their  notes  of  the  lectures  and  awards 
marks.  It  is  communicated  to  each  proba- 
tioner how  she  stands  as  to  marks. 

(g)  Written  questions  are  given  by  the 
medical  instructor  at  least  four  times  a  year, 
to  be  answered  in  writing,  at  least  by  the 
probationers  who  are  training  to  train  others. 
Marks  are  awarded,  and  the  number  of 
marks  received  communicated  to  each  pro- 
bationer. Possibly  prizes  may  be  given  for 
proficiency. 

These  are  some  of  the  current  tests  of  the 
residts  or  non-results  of  training,  of  progress 
or  no  progress.  Without  some  regular  sys- 
tem of  this  kind,  there  can  be  no  real  organi- 
sation for  training.  The  heads  of  the  train- 
ing school  must  '  take  stock  '  and  know  where 
each  probationer  really  stands,  and  what  the 
training  is  really  doing,  and  must  let  each 
probationer  know  where  she  stands.  The 
matron  must  be  one  whose  desire  is  that  the 
probationers  shall  learn  :  a  rarer  thing  than 
is  usually  supposed.  But  besides  this  there 
is  a  constant,  motherly,  intangible  supervi- 
sion and  observation  to  be  exercised,  for  there 
are  qualities  which  no  written  tests  can  touch 
and  no  examinations  can  reach.  The  proba- 
tioners must  really  be  the  matron's  children ; 
the  'home  '-sister  must  reaUy  be  their  elder 
sister. 

A  training  school  without  a  mother  is  worse 
than  children  without  parents.  And  in  disci- 
plinary matters  none  but  a  woman  can  under- 
stand a  woman. 

V.  Staff  of  Training  School. 

(1)  The  superintendent  of  the  training  school 
is  the  matron  of  the  hospital,  and  head  of  aU 
the  women  in  the  hospital.  She  is  present 
when  possible  at  the  probationers'  lectures 
and  demonstrations  and  oral  examinations. 
She  is  responsible  for  the  selection  and  dis- 
missal of  the  probationers,  and  for  the  due 
conduct  by  those  in  charge  under  her  (home- 
sister,  ward-sisters)  of  their  training.  She 
holds  frequent  informal  meetings  of  the 
female  heads  of  the  hospital  and  '  home  '  for 
the  purpose  of  exchanging  notes  and  know- 
ledge regarding  probationers  and  nurses, 

(2)  The  trained  '  home  '-sister  (class-mis- 
tress; mistress  of  probationers)  resides  in 
the  '  home ' ;  is  in  charge  of  the  '  home  '  and 
Its  servants  and  of  the  probationers.  She 
gives  two  classes  a  week  at  least  to  the 
senior  nurse -probationers  and  two  to  the 
juniors,  drilling  them  in  the  medical  in- 
structor's lectures,  &c.  &c.  She  superintends 
two  afternoons  at  least  in  the  week  the  study 
nours  of  the  probationers  training  to  train 


others — that  is,  all  who  are  to  be  in  future  in 
charge  of  nurses,  whether  as  ward-sisters, 
matrons,  or  superintendents — and  gives  direct, 
instruction  on  one  at  least  of  these  after- 
noons. She  gives  singing  and  Bible  classes. 
She  attends  aU  clinical  and  other  lectures, 
demonstrations,  and  examinations.  She  re- 
ports monthly  to  the  matron,  and  through 
her  from  time  to  time  communicates  with  the 
ward-sisters  on  the  merits  and  defects  in  the 
probationers'  work  and  characteristics,  and 
as  to  what  action  to  take  respecting  them. 

Above  aU,  the  '  home  '-sister  must  be  the 
mother  of  the  probationers,  really  caring  for 
each  for  her  own  sake,  carrying  each  on  her 
heart  before  God.  She  must  know  how  to 
make  it  a  real  'home,'  with  constant  supply 
of  all  wants  and  constant  sympathy,  which 
must  be  taught  by  example  and  by  precept. 
It  must  be  a  moral  and  spiritual  home,  as 
well  as  one  for  the  body  and  for  technical 
and  theoretical  instruction. 

(3)  Ward-sisters  (head-nurses,  training- 
nurses).  The  ward-sister  must  train  the  pro- 
bationers in  all  the  duties  of  a  nurse.  See 
Nursing  the  Sick. 

The  ward-sister  (and  equally  the  home- 
sister)  must  not  want  moral  courage  to  let 
the  probationers  know  any  unfavourable  re- 
port she  has  made  of  them  in  the  Sisters' 
Kecords.  Not  to  do  so  would  be  unfair  to- 
the  probationers. 

The  ward-sister,  or — instructed  by  her — 
the  stafif-nurse,  is  to  show  every  new  proba- 
tioner how  to  do  her  work;  not  only  what 
things  are  to  be  done,  but  how  she  is  to 
guard  against  the  way  they  are  not  to  be 
done,  as  well  as  against  what  is  not  to  be 
done.  She  is  to  instruct  the  nurses  how  to 
instruct  probationers.  As  it  is  impossible  for 
a  '  sister '  vdth  a  sister's  duty  in  a  '  heavy  ' 
ward  always  to  have  time  to  show  all  need- 
ful things  herself  to  the  probationer,  the 
sister  must  from  time  to  time  question  her 
to  see  if  she  has  been  shown  her  duties,  and 
how  she  does  them,  remembering  that  it  is. 
of  use  to  the  probationers  to  put  these  thiugK 
into  words;  and  for  this  purpose  each  pro- 
bationer is  to  be  occasionally  taken  by  the 
sister  on  her  ward  rounds,  and  examined  as 
to  what  she  has  done  in  each  case  under  her 
charge — whether  she  has  learnt  to  do  it 
rightly  and  knows  '  the  reason  why.' 
_  The  ward-sister  must  also  train  the  proba- 
tioners in  alacrity  of  intelligent  obedience  to 
her  medical  authorities,  which  must  be  the 
probationer's  lesson  of  what  obedience  ought 
to  be.  She  must  regard  the  probationers 
less  as  hospital  servants,  than  as  pupils  to 
be  trained  for  hospital  '  sisters  '  and  nm'ses. 
The  training-nurse  must  be  a  bridge  for  the 
pupil-nurses.  'He  who  will  be  a  chief,  let 
him  be  a  bridge.'  She  must  not  make  them 
too  little  of  pupils,  too  much  of  assistant- 
nurses— or,  rather,  they  cannot  be  too  much 
of  assistant-nurses,  but  being  too  little  of 
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pupils  makes  them  too  little  of  real  as- 
sistants, and  (for  all  their  future)  of  real 
nurses.  The  training -nurse  must  interest 
the  pupU-nurse  in  her  cases.  The  pupU  can- 
not have  a  nurse's  interest  in  them  without 
knowing  what  they  are — she  must  feel  for 
their  suffering.  Cases  she  is  interested  in  she 
nurses  with  twice  the  efUciency. 

The  key  to  the  whole  situation  is  the  ward- 
sister,  through  whom  the  trained  matron 
influences  nurses,  probationers,  ward-maids, 
and  patients  throughout  the  hospital. 

When  probationers  are  put  on  night  duty, 
the  night-superintendent  is  responsible  for 
their  training.  Night  duty  is  better  taken 
after  the  first  year's  course. 

(4)  Medical  Instructor— The  medical  in- 
structor, one  of  the  hospital  stalf  who  will 
undertake  the  duties,  gives  a  course  of  lec- 
tures on  medical  and  surgical  topics  speci- 
ally connected  with  nursing  duties ;  demon- 
strations with  anatomical  and  other  illustra- 
tions, specially  adapted  to  nurses ;  lessons  on 
the  elementary  knowledge  of  physiology, 
anatomy,  the  situation  of  the  principal  ar- 
teries, &c. ;  lessons  on  bandaging ;  lessons  in 
hygiene,  both  of  wards  and  patients,  and  m 
diet ;  lessons  on  the  causation  of  disease ;  on 
what  is  to  be  done  in  emergencies ;  on  how  to 
make  beds  for  various  operations  and  diseases, 
&c.  &c.  He  is  to  lay  down  a  systematic  course 
of  reading  for  the  probationers  who  are  to  train 
others;  to  examine  them  by  written  ques- 
tions at  least  four  times  in  the  year ;  to  give 
them  subjects  for  essays,  and  to  examme 
these ;  to  award  marks.    He  is  to  examine 
aU  the  probationers  orally ;  to  examme  their 
notes  of  lectures,  to  award  marks ;  to  ex- 
amine their  case-papers.   He  is  to  give  cluii- 
cal  lectures  at  his  own  '  beds '  (it  would  be 
desirable  if  each  probationer  could  end  her 
course  of  wards  in  the  medical  instructor's 
wards),  and  to  examine  'case-papers'  taken 
of  his  own  cases ;  to  teach  symptoms,  and 
what  symptoms  indicate,  and  why  such  or 
such  a  treatment ;  and  what  shows  a  case  to 
be  '  doing  well '  and  what  '  ill ' ;  and  to  teach 
the  probationers  so  that  they  can  teach  other 
probationers  in  their  turn.  He  wiU  encomrage 
m  every  way  the  professional  interest  of  the 
nurse  in  the  cases  she  is  nursing  ;  he  will 
point  out  these  cases  in  medical  and  surgical 
books.    At  appointed  times  he  will  examme 
each  probationer  separately  with  a  view  to 
ascertain  the  duties  she  is  defective  m;  and 
each  ward-sister  separately  upon  her  re- 
corded experience  of  each  probationer.  He 
win  fiU  up  the  register  at  the  end  of  each 
probationer's  year  of  trammg,  with  his 
verdict  on  her  capacities,  and  on  the  pro- 
fessional  results  of    ^er   trammg.  The 
medical  instructor  should  be  one  of  mature 
age  and  experience;  should  be  really  a 
father  to  the  pupil-nurses,  and  one  whom  the 
matron  can  freely  consult  with.    If  the  hos- 
pital have  a  permanent  resident  medical 


officer  fit  for  the  purpose,  he  should  be  the 
instructor. 

(5)  Esprit  de  corps  should  be  encouraged. 
It  is  a  great  help  to  think,  '  If  I  do  this  I 
shall  be  a  disgrace  to  my  training-school  (or 
hospital).  If  I  do  that  I  shall  be  an  honour 
to  it.'  Let  nurses  be  proud  of  their  alma 
mater.  Let  them  think  their  own  training- 
school  and  their  own  doctors  the  first  in  the 
world.  Let  there  be  a  friendly  rivalry  with 
other  hospitals,  and  never  try  to  fuse  all 
nurses  into  one  mass — one  indistmguishable 
mass — of  all  training-schools  or  hospitals. 

If,  however,  there  has  been  little  or  no 
discipline  in  the  training-school,  then  the 
esprit  de  corps  will  tend  to  harm  and  not  to 
good. 

Training,  General  Consideration  or. 

A  year's  training  is  simply  teaching  the  nurse 
her  A  B  C— teaching  her  how  to  go  on  learn- 
ing for  herself,  learning  to  understand  her 
doctor's  orders  and  to  read  her  own  experi- 
ence, for  mere  experience  may  only  teach 
the  post  hoc,  ergo  propter  hoc.    A  nurse 
without  training  is  like  a  man  who  has  never 
learnt  his  alphabet,  who  has  learnt  experi- 
ence only  from  his  own  blunders.  Blunders 
in  executing  physician's  or  surgeon's  orders 
upon  the  living  body  are  hazardous  things, 
and  may  kill  the  patient.    Training  is  to  en- 
able the  nurse  to  see  what  she  sees — facts, 
and  to  do  what  she  is  told ;  to  obey  orders, 
not  only  by  rule  of  thumb,  but  by  havmg  a 
rule  of  thought  or  observation  to  guide  her. 
Otherwise  she  finds  out  her  own  mistakes  by 
experience  acquired  out  of  death,  rather  than 
life,  or  does  not  find  them  out  at  aU. 

Medicine,  surgery,  pathology,  and,  above 
all,  hygiene,  have  made  immense  strides, 
partly  in  consequence  of  unproved  tools,  im- 
proved instruments  of  observation.  Nm-sing, 
their  agent,  has  to  be  trained  up  to  them. 
A  good  nurse  of  twenty  years  ago  had  not 
to  do  the  twentieth  part  of  what  she  is  re- 
quired by  her  physician  or  surgeon  to  do 
now;  and  so  after  the  year's  trauamg  she 
must  be  stDl  training  under  instruction  m 
her  first  and  even  second  year's  hospital 
service.    Indeed,  every  five  or  ten  years  a 
nurse  after  leaving  the  hospital  really  re- 
quires a  second  training  nowadays.  Nurs- 
ing needs  its  instruments  nearly  as  much 
as  surgery,  and  yet  more  than  medicme. 
The  physician  prescribes  for  supplymg  the 
vital  force— but  the  nurse  supphes  it.  Tram- 
ing  is  to  teach  the  nurse  how  God  makes 
health  and  how  He  makes  disease.  Tram- 
mg is  to  teach  a  nurse  to  know  her  busi- 
ness, that  is,  to  observe  exactly,  to  under- 
stand, to  know  exactly,  to  do,  to  tell  exactly, 
in  such  stupendous  issues  as  life  and  deatu, 
health  and  disease.    Training  is  to  enable 
the  nurse  to  act  for  the  best  m  carrymg  out 
her  orders,  not  as  a  machine  but  as  a  nurse , 
not  like    Cornelius    Agrippa's  J^roomstick 
which  went  on  carrymg  water,  but  liKe  an 
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intelligent  and  responsible  being.  Training 
has  to  make  her,  not  servile,  but  loyal  to 
medical  orders  and  authorities.  True  loyalty 
to  orders  cannot  be  without  the  independent 
sense  or  energy  of  responsibility,  which  alone 
seciu*es  real  trustworthiness.  Training  makes 
the  difference  in  a  nurse  that  is  made  in  a 
student  by  making  him  prepare  specimens 
for  himsefr  instead  of  merely  looking  at  pre- 
pared specimens.  Training  is  to  teach  the 
nurse  how  to  handle  the  agencies  withia  our 
control  which  restore  health  and  life,  in 
strict  obedience  to  the  physician's  or  surgeon's 
power  and  knowledge — how  to  keep  the 
health-mechanism  prescribed  to  her  in  gear. 
Training  must  show  her  how  the  effects  on 
life  of  mussing  may  be  calculated  with  nice  i 
precision — such  care  or  carelessness,  such  a  ! 
sick-rate,  such  a  duration  of  case,  such  a 
death-rate. 

And  discipline  is  the  essence  of  training. 
People  connect  discipline  with  the  idea  of 
drill,  standing  at  attention — some  with  fla- 
gellating themselves,  some  with  flagellating 
boys.  A  lady  who  has,  perhaps,  more  expe- 
rience in  training  than  anyone  else,  says : 
'It  is  education,  instruction,  training — aU 
that  in  fact  goes  to  the  full  development  of 
our  faculties,  moral,  physical,  and  spiritual, 
not  only  for  this  Hfe,  but  looking  on  this  life 
as  the  training-ground  for  the  future  and 
higher  Hfe.  Then  discipline  embraces  order, 
method,  and,  as  we  gain  some  knowledge  of  i 
the  laws  of  nature  ("God's  laws"),  we  not 
only  see  order,  method,  a  place  for  everything, 
each  its  own  work,  but  we  find  no  waste  of 
material  or  force  or  space  ;  we  find,  too,  no 
hurry ;  and  we  learn  to  have  patience  with 
our  circumstances  and  ourselves ;  and  so,  as 
we  go  on  learning,  we  become  more  disciplined, 
more  content  to  work  where  we  are  placed, 
more  anxious  to  fill  our  appointed  work  than 
to  see  the  result  thereof;  and  so  God,  no 
doubt,  gives  us  the  required  patience  and 
steadfastness  to  continue  in  our  "  blessed 
drudgery,"  which  is  the  discipline  He  sees 
best  for  most  of  us.' 

Elorence  Nightingale. 

NURSING    THE    SICK.  —  Nursing 
proper,  that  is,  nursing  the  sick  and  injured, 
will  be  here  treated  of,  and  not  Preventive  ■ 
or  Sanitary  Nursing,  or  nursing  healthy 
children.  I 

Nursing  is  performed  usually  by  women, 
mider  scientific  heads — physicians  and  sur- 
geons. Nursing  is  putting  us  in  the  best 
possible  conditions  for  Nature  to  restore  or 
to  preserve  health— to  prevent  or  to  cure 
disease  or  injury.  The  physician  or  surgeon 
prescribes  these  conditions— the  nurse  carries 
them  out.  Health  is  not  only  to  be  well, 
but  to  be  able  to  use  well  every  power  we 
nave  to  use.  Sickness  or  disease  is  Nature's 
way  of  getting  rid  of  the  effects  of  conditions 
Which  have  interfered  with  health.    It  is 


Nature's  attempt  to  cure — we  have  to  help 
her.  Partly,  perhaps  mainly,  upon  nm'shig 
must  depend  whether  Nature  succeeds  or 
fails  in  her  attempt  to  cure  by  sickness. 
Nursing  is  therefore  to  help  the  patient  to 
I  live.  Training  is  to  teach  the  nurse  to  help 
I  the  patient  to  live.  Nursing  is  an  art,  and 
an  art  requiring  an  organised  practical  and 
scientific  training.  For  nursing  is  the  skilled 
servant  of  medicine,  surgery,  and  hygiene. 

Nursing  may  be  divided  under  four  heads : 
(a)  Hospital  nursing.  (&)  Private  nursing  : 
that  is,  nursing  one  sick  or  injured  person  at 
a  time,  at  home ;  giving  the  whole  time  to 
that  one  patient,  generally  of  the  richer 
classes,  (c)  District  nursing ;  that  is,  nurs- 
ing the  sick  or  injured  poor  at  home,  taking 
as  many  cases  as  can  be  well  attended  to  by 
one  nurse.  District  nursing,  or  nursing  the 
sick  poor  at  home,  is  a  branch  of  nursing 
of  the  highest  importance,  and  requires  the 
highest  qualifications,  because  the  district 
nurse  has  not,  like  the  hospital  nurse,  a 
medical  and  surgical  staff  always  at  her  call, 
and  never  hospital  appliances  to  her  hand. 
(d)  Midwifery  nursing,  including  the  nursing 
of  the  healthy  mother  and  infant  after  natural 
childbirth,  the  feeding,  washing,  and  clothing 
of  infants,  and  the  teaching  the  mother  the 
management  of  her  own  infant  and  herself, 
win  not  be  treated  of  here.  It  differs  from 
other  nursing  in  this — that  the  lying-in 
woman,  the  patient,  is  not,  or  ought  not  to 
be,  sick,  and  that  the  nursing  consists  in  a 
surgical  operation  and  in  hygienic  precau- 
tions. It  is  one  of  the  branches  of  nursing 
most  important  for  national  health.  And 
there  is  no  organised  system  of  monthly 
nurse-training  available  for  nurses  for  the 
poor.  Midvsdves  do  not  appear  to  learn  it, 
at  least  as  a  part  of  midwifery.  Their  train- 
ing is  said  to  be  sufficient  for  it,  because  it  is 
not.  [Midwifery  and  general  cases  should 
not  be  attended  by  the  same  nurse.  No 
ordinary  precautions  will  secure  the  lying-in 
case  from  danger  arising  out  of  this  prac- 
tice.] 

Nursing  proper  means,  besides  giving  the 
medicines  and  stimulants  prescribed,  or 
applying  the  surgical  dressings  and  other 
remedies  ordered — (1)  The  providing,  and 
the  proper  use  of,  fresh  air,  especially  at 
night — that  is,  ventilation,  and  of  warmth  or 
coolness.  (2)  The  securing  the  health  of  the 
sick-room  or  ward,  which  includes  light, 
cleaonliness  of  floors  and  walls,  of  bed,  bed- 
ding, and  utensils.  (3)  Personal  cleanlmess 
of  patient  and  of  nurse,  quiet,  variety,  sym- 
pathy, and  cheerfulness.  (4)  The  administer- 
ing and  sometimes  preparation  of  diet  (food 
and  drink).  (5)  The  application  of  remedies. 
In  other  words,  aU  that  is  wanted  to  enable 
Nature  to  set  up  her  restorative  processes, 
to  expel  the  intruder  disturbing  her  riiles  of 
health  and  life.  For  it  is  Nature  that  cures : 
not  the  physician  or  nurse,    (6)  Observation 
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•of  the  patient.    We  shall  now  discuss  these 
duties  in  succession. 

1.  Ventilation.  Warmth  and  Cool- 
ness.— (a)  Ventilation  is  the  removal  of  the 
air  poisoned  by  the  breath  and  other  human 
emanations,  and  supplying  its  place  with 
fresh  air. 

The  very  first  canon  of  nursing  is  to  keep 
the  air  inside  as  fresh  as  the  air  outside,  by 
night  as  well  as  by  day,  without  chilling  the 
patient.    The  best  rule  of  ventilation  is  stiU : 
Poke  the  fire,  open  the  window,  but  at  the 
top,  for  fresh  air  coming  in  at  the  ceiling 
permeates  the  whole  room,  without  causing 
•draught,  and  foul  air  escapes.    Air  conaing 
in  at  the  floor  or  at  the  level  of  the  patient 
remains  there  and  chills  him,  and  foul  air 
does  not  escape.    Always  air  from  the  out- 
side air.   Windows  are  made  to  open,  doors 
are  made  to  shut.    If  the  nurse  ventilate  the 
patient's  room  or  ward  through  the  door— 
that  is,  making  the  room  draw  the  foul  air 
from  the  rest  of  the  house  or  building— she 
ventilates  him  vsdth  foul,  not  fresh  air.  But 
ventilation  is  impossible  without  sufficient 
floor  and  cubic  space,  and  unless  the  windows 
open  near  the  ceiling.    Where  other  patients 
want  air,  fever  patients,  for  example,  want 
movement  of  the  air ;  where  other  sick  want 
a  well-aired  room,  without  draughts,  pyaemic 
patients,  for  example,  want  the  fi-eest  possible 
supply  of  air  about  their  beds. 

(6)  Warmth  or  coolness— This  the  physician 
has  to  prescribe — the  nurse  has  to  see  to  it. 
In  fever,  for  instance,  the  physician  will  re- 
quire her  to  examine  the  patient's  feet  and 
legs,  at  least  every  hour,  to  ascertain  whether 
they  are  chilled,  and  to  keep  the  extremities 
warm,  even  though  his  temperature  be  high, 
whether  in  simamer  or  winter. 

In  bronchitis,  in  ovariotomy,  &c.,  an  even, 
high,  moist  temperature  may  be  necessary, 
and  a  steaming  kettle  may  be  required  on 
the  fire  night  and  day. 

But  ordinarily  it  is  not  advisable  to  keep 
the  sick-room  always  at  the  same  tempera- 
ture. A  cooler  air  at  night  is  necessary.  But 
whether  cool  or  warm,  the  air  must  be  fresh. 
Sick  children  become  fretful  in  foul  air  at 
night.  And  young  as  well  as  old  night-ntorses 
require  training  to  see  that  the  physician's 
orders  are  obeyed  as  to  keeping  the  air  of  the 
ward  fresh  by  night,  and  not  above  or  below 
a  certain  temperatm-e. 

The  head  of  the  sick  should  never  be 
higher  than  the  throat  of  the  chimney,  which 
ensures  the  best  air.  And  the  chimney  should 
never  be  closed  with  a  chimney-board  or 
other  contrivance. 

2.  Health  of  Sick-Room,  or  Ward.— 
This  might  be  called  'nursmg  the  room. 
The  placing  the  sick-bed  in  the  best  position 
to  secure  air  without  draught,  Hght  without 
glare,  quiet  and  cleanliness— and  this  otten 
necessitates  rearrangement  of  the  furniture 
of  the  whole  room— is  one  of  the  essen- 


tial arts  of  nursing.  In  district  nursing;  of 
the  poor,  it  must  be  one  of  the  nurse's  first 
duties  to  put  the  room  in  a  state  so  that  the 
patient  can  recover.  So,  too,  must  the  hos- 
pital and  the  hospital-ward  be  built  so  that 
the  patient  shall  not  '  die  of  hospital.'  To 
get  rid  of  the  conditions  which  have  inter- 
fered with  health  is  of  coui'se  the  first  nursing 
step  in  helping  Nature  to  get  rid  of  the  effects 
of  those  conditions. 

(a)  Light.Second  only  to  air  is  light  as 
an  essential  for  growth,  health,  and  recovery 
from  sickness — not  only  dayhght,  but  sun- 
light— and  indeed  fresh  air  must  be  sun- 
warmed,  sun-penetrated  air.  This  should  be 
meant  to  include  colour,  pleasant  and  pretty 
sights  for  the  patient's  eyes  to  rest  on — 
variety  of  objects,  flowers,  pictures.  People 
say  the  effect  is  on  the  mind.  So  it  is ;  but 
the  erdightened  physician  tells  us  it  is  on 
the  body  too.  The  sun  is  a  sculptor  as  well 
as  a  painter.  The  Greeks  were  right  as  to 
their  Apollo. 

(6)  Cleanliness. — Cleanhness  and  fresh  air 
do  not  so  much  give  life  as  they  are  life  itself 
to  the  patient.  Cleanliness — clean  air,  clean 
water,  clean  surroundings,  and  a  fresh  atmo- 
sphere everywhere,  are  the  true  safeguards 
against  '  infection '  —  not  segregation  —  or 
rather  segregation  by  ample  floor  and  cubic 
space,  ample  ramparts  of  fi-esh  atmosphere : 
not  segregation  by  walls  and  divisions.  You 
cannot  lock-in  or  lock-out  the  infectious 
poison;  you  cannot  wall -out  infection.  You 
COM  air  it  out,  diffuse  it,  and  clean  it  away. 

'  Infectious  Hospitals '  and '  Wards,'  whether 
necessary  or  not,  are  not  a  part  of  hygiene ; 
and  the  doctrine  of  '  disease  germs,'  in  the 
sense  in  which  it  may  lead  to  considering 
'  infection '  inevitable,  must  not  be  taught  as 
a  principle  of  sanitary  nursing.  That  there 
is  no  such  tiling  as  '  inevitable  '  infection,  is 
the  first  axiom  of  nursing. 

Cleanliness  of  floors,  ceilings,  walls,  bed, 
bedding,  and  utensils,  and  of  sinks ;  also  of 
lockers,  if  any— but  there  should  be  none. 

Floors  and  walls.— Medical  men  forbid 
scrubbing  in  the  sick-room.  No  sick-room 
floor  ought  ever  to  be  washed,  except  by  the 
doctor's  orders  and  at  the  hour  he  orders. 

The  only  clean  floor  is  a  floor  planed,  satu- 
rated with  '  drymg '  linseed  oil,  weU  rubbed- 
in,  stained  (for  appearance'  sake),  not  too 
dark,  so  as  not  to  hide  the  dirt,  and  bees- 
waxed with  turpentine  and  polished.  The 
floor  to  be  wiped  with  a  damp  cloth  and 
dried  vpith  a  floor-brush,  or  cleaned  by  a 
brush  with  a  cloth  tied  over  it.  Anything 
offensive  spUt  to  be  washed  off  at  once  with 
soap  and  water.  Hospital- ward  floors  should 
be  scraped  and  polished  every  fortnight  by  a 
frotteur  and  dry-rubbed  by  a  man  every  day. 
The  patients  should  be  provided  with  shppers. 
No  carpet,  of  course,  in  a  sick-room  except  a 
piece  of  washing  drugget  by  the  bedside.  A 
dirty  carpet  hterally  infects  the  room. 
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The  only  clean  wall  is  one  that  is  oil-painted 
or  of  glazed  tiles.  From  this  you  can  wash 
the  animal  matters.  These  are  what  make  a 
room  musty.  The  worst  wall  is  the  papered 
wall.  The  next  worst  is  the  plastered  wall. 
But  the  plaster  can  be  made  safe  by  frequent 
lime-washing  and  occasional  scraping.  The 
paper  requires  frequent  renewing.  A  glazed 
paper  gets  rid  of  a  good  deal  of  the  danger. 
But  the  ordinary  bedroom  paper  is  all  that 
it  ought  not  to  be. 

Furniture — as  little  as  possible  in  the  sick- 
room— should  aU  be  of  polished  wood,  metal, 
or  marble,  kept  clean  by  being  wiped  with  a 
cloth  wnmg  out  of  hot  water. 

Air  can  be  soiled  just  lilce  water.  Air  is 
always  soiled  where  walls  and  carpets  are 
saturated  with  animal  exhalations.  Dust 
consists  greatly  of  organic  matter.  There 
should  be  no  ledges  out  of  reach  capable  of 
holding  dust.  An  Amott's  ventilator  in  the 
chimney  will  keep  an  ordinary  paper  longer 
clean,  showing  the  connexion  of  ventilation 
and  cleanliness.  Inattention  to  these  essen- 
tial matters  aU  but  foils  the  best  nurse's  best 
efforts. 

How  to  clean. — Dust  is  the  harbourer  and 
harbinger  of  disease.  Dust  in  hospitals  may 
contain  epithelial  scales  from  the  mouth,  skin- 
epiderm,  pus-ceUs.  As  there  appears  no  limit 
to  the  reproduction  of  epiderm  or  epithelium, 
«o  there  is  no  limit  but  excessive  cleanliness 
to  its  deposit  in  dust  in  a  hospital-ward, 
*  which,'  as  a  great  surgeon  has  said,  '  never 
rests  from  fouling  itself.' 

The  only  way  to  remove  dust  is  to  wipe 
everything  with  a  damp  cloth.  And  all  fur- 
niture ought  to  be  so  made  that  it  may  be 
■wiped  with  a  damp  cloth  without  injury  to 
itself,  and  so  polished  or  glazed  that  it  may 
be  damped  without  injury  to  us.  Flapping, 
by  way  of  dusting,  is  not  cleaning.  To  '  dust, ' 
as  now  practised,  merely  means  to  distribute 
dust  more  equally  over  a  room.  To  '  tidy '  a 
room,  or  '  put  the  room  to  rights,'  means  to 
remove  a  thing  from  one  place  which  it  has 
kept  clean  for  itself  on  to  another  and  a 
dirtier  one. 

No  one  atom  of  dust  ever  actually  leaves 
the  room  under  the  present  system  of  '  dust- 
ing.' The  greater  part  of  nursing  consists  in 
keeping  clean.  No  ventilation  can  freshen  a 
sick-room  where  the  most  scrupulous  cleanli- 
ness 18  not  kept. 

Bed  and  beddvng ;  Imen,  dc. — Feverish- 
ness  IS  generally  supposed  to  be  a  symptom 
ot  fever;  m  nine  cases  out  of  ten  it  is  a 
symptom  of  bedding.  The  patient  has  had 
reuitroduced  into  his  system  the  diseased 
emanations  from  himself,  to  eliminate  which 
"•ona  his  system  Nature  had  appointed  the 
disease.  These,  day  after  day  and  week  after 
week,  soak  into  his  unaired  bedding  from 
oeiow  as  weU  as  from  within,  if  the  chamber- 
Btensils  are  left,  as  is  too  often  the  case,  un- 
emptied  and  without  a  Kd  under  the  bed 


Erysipelas  and  pyaemia  are  produced  by  an 
uncleansed  state  of  bed  and  bedding.  Black 
flock  is  sometimes  used  for  fracture  pillows. 
This  gets  full  of  dust,  and  may  be  the  cause 
of  erysipelas.  The  feather-bed  is  dangerous 
dirt's  most  favoured  nest.  Feather-beds 
should  be  picked  to  pieces  and  the  tick 
washed  at  least  once  a  year.  One  of  the 
results  of  the  feather-bed  unpicked,  say,  for 
twenty  years,  with  perhaps  several  lyings-in 
taking  place  on  it,  besides  ordinary  use,  may 
be  fatal  pyaemia  to  the  mother  and  sores  to 
the  infant.  The  infant  may  be  kept  during 
the  first  weeks  of  its  life  in  a  suffocating 
heap  of  steaming  dirt.  Babies  are  the  best 
test  of  sanitary  conditions.  Such  foul  air 
dwarfs  their  bodies  and  poisons  their  blood. 
That  patients  are  '  accustomed  to  the  filth 
and  it  does  them  no  harm,'  is  not  only 
thought  but  said  even  in  the  present  year  of 
grace  (or  disgrace)  1893. 

The  most  dangerous  effluvia  we  know  are 
from  the  excreta  of  the  sick ;  these  are  placed, 
at  least  for  a  time,  where  they  must  throw 
their  effluvia  into  the  under-side  of  the  bed, 
and  the  space  under  the  bed  is  never  aired  ; 
it  cannot  be  with  our  arrangements — a  val- 
ance or  counterpane  down  to  the  floor,  or 
perhaps  the  quilt  so  carefully  pinned  over 
that  no  air  can  pass  under  the  mattress. 

An  adult  in  health  exhales  by  the  lungs 
and  skin  in  the  twenty-four  hours  three  pints 
at  least  of  moistm-e,  loaded  with  matter  ready 
to  putrefy ;  in  sickness  the  quantity  is  often 
greatly  increased — the  quality  is  always  more 
noxious.  This  goes  chiefly  into  the  bedding 
because  it  cannot  go  anywhere  else ;  and  it 
stays  there,  because,  except  perhaps  by  a 
weekly  or  bi-weekly  change  of  sheets,  scarcely 
any  other  airing  is  attempted.  A  nurse  will 
be  careful  to  fidgetiness  about  airing  the 
clean  sheets  from  clean  damp,  the  clean  night- 
gown from  clean  damp,  the  new  mattress 
from  clean  damp ;  but  airing  the  dirty  sheets 
from  dirty  damp,  the  dirty  night-gown  (which 
she  is  going  to  put  on  the  patient  after  wash- 
ing him)  from  dirty  damp,  never  so  much  as 
occurs  to  her.  And  a  mattress  is  supposed 
to  be  aired  by  somebody  else  sleeping  on  it 
and  saturating  it  with  Ins  own  damp  before 
the  patient  comes  to  exhale  into  it  the 
patient's  damp. 

The  bed  is  alioays  saturated  with  the  pa- 
tient, and  the  unfortunate  patient  who  lies 
in  it  is  always  being  saturated  with  the 
bed. 

The  ordinary  sick-bed  of  a  private  patient 
is  generally  exactly  what  it  ought  to  be  to 
bring  this  poisoning  process  to  perfection  :  a 
wooden  four-poster  with  curtains,  two  or  even 
three  mattresses,  or  even  a  feather-bed,  piled 
up — perhaps  to  a  height  above  the  throat  of 
the  chimney  or  above  the  lower  chink  of  the 
sash-window,  which  is  aU  that  is  ever  opened ; 
the  window  not  opening  or  opened  at  the  top; 
a  valance  fastened  to  the  frame.  Nothing 
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ever  thoroughly  dries  or  airs  such  a  bed  and 
bedding. 

The  best  bed  and  bedding  are :  An  iron 
bedstead  with  rheocline  springs,  or  the 
•woven- wire  mattress,  no  valance  and  no  cur- 
tains, of  course ;  one  thin  hair  mattress,  light 
"Witney  blankets,  no  heavy  cotton  counter- 
pane, which  retains  perspiration ;  no  blanket 
imder  the  patient,  which  acts  like  a  poultice 
and  promotes  bed-sores — bed-sores  which  are, 
all  but  always,  a  symptom  not  of  the  disease 
but  of  the  nursing. 

The  patient  should,  if  possible,  be  able  to 
see  out  of  window  from  the  bed. 

Two  beds,  one  for  the  day  and  one  for  the 
night,  are  desirable  for  the  best  nursing  of 
the  patient.  A  true  nurse  always  knows  how 
to  make  a  bed,  and  always  makes  it  herself. 
And  bed-making  has  much  to  do  with  bed- 
sores.   She  hangs  up  the  whole  of  the  bedding 
to  air  for  a  few  hours  whenever  possible.  She 
makes  the  changes  of  linen  and  bed-linen — 
sheets  and  draw-sheets — as  often  as  is  neces- 
sary, which  is  a  great  deal  oftener  than  is 
usually  done.    In  hospitals,  she  sees  to  no 
patient  using  his  neighbour's  towel ;  and  to 
different  towels  being  used  for  different  pur- 
poses.   In  private  houses  cases  of  purulent 
ophthalmia,  ending  in  blindness,  have  been 
known  to  have  occurred  from  the  use  of  a 
soiled  towel  by  another  member  of  the  family. 
She  sees  to  aU  dirty  hnen,  and  especially 
bandages,  being  instantly  removed  and  dis- 
infected.   No  disinfection  wiU  enable  dirty 
linen  to  be  kept  with  safety  a  single  day  m 
the  same  building  with  the  sick.    It  is  cruel 
to  allow  dirty  linen  from  'infectious'  patients 
to  be  taken  home  by  the  relatives  to  be 
washed  in  the  crowded  rooms  of  the  poor. 
Dirty  linen  should  be  removed  immediately 
from  the  sick-room  and  sent  to  the  laundry, 
at  least  every  day.    If  we  are  careful  to  take 
away  and  empty  bed-pans  directly,  surely 
this  is  still  more  important  with  soiled  sheets. 
It  must  not  be  supposed  that  even  a  good 
sprinkhng  of  carbolic  powder  (which,  besides, 
injures  the  sheets)  over  the  dirty  Unen  lying 
in  a  basket,  will  at  all  obviate  the  necessity 
of  mstant  removal.     Steeping  in  boilmg 
water  with  an  antiseptic  solution  (carbohc 
acid  1  in  100)  is  the  only  safe  method  of  disin- 
fection. AU  washing  of  dirty  Unen  and  band- 
ages should  be  done  outside  of  the  sick-rooni 
and,  if  possible,  of  the  house.    In  a  hospital 
the  laundry  should  be  in  a  separate  bmldmg. 

Bandages  with  pus  on  them  are  always  to 
be  burnt  at  once— to  be  carried  straight  to 
the  ward-fire,  or  to  a  furnace.  The  best 
economy  is  to  burn  them;  but  one  must 
make  up  the  fire  so  that  the  burnmg  shall 
not  smeU.  Bandages  used  for  fractures,  &c., 
are  the  only  bandages  that  may  be  washed. 
Soak  these  with  chlorinated  soda,  a  dUutea 
pint;  then  boU  them  aU  night  with  soft-soap, 
soda,  and  chlorinated  soda- a  quart  bottle 
for  the  two.    The  bandages  are  then  to  be 


rinsed  in  a  tub.    The  boiler  must,  of  course^ 
only  be  emptied  in  a  closet-sink. 

AU  disinfectants  are  more  or  less  a  'mystic- 
rite,'   as  a  great  surgeon  said.  Absolute 
cleanUness  is  the  true  disinfectant;  but  chlo- 
rinated soda,  if  disinfectants  are  to  be  used, 
is  about  the  best.    Always  have  chlorinated, 
soda  for  nurses  to  wash  their  hands,  especi- 
ally after  dressing  or  handling  a  suspicious 
case.    '  It  may  destroy  germs  at  the  expense 
of  the  cuticle ; '  but, '  if  it  takes  off  the  cuticle^ 
it  must  be  bad  for  the  germs,'  said  the  sanie 
surgeon.    Fire  is  the  right  way,  if  a  thing  is 
so  bad  that  it  wants  a  disinfectant.  Hair 
(and  aU  hospital  beds  should  be  of  hair) 
should  be  heated  to  about  350°,  teased,  and 
exposed  to  air.    BoU,  wash,  scour  with  muck 
soap  and  water  and,  say,  chlorinated  Ume ; 
then  dry  and  expose  to  air  aU  bed-ticks,, 
blankets,  coverlids,  &c. 

Utensils. — AU  chamber-utensUs  and  bed- 
pans should  be  of  white  glazed  earthenware- 
with  weU-fitting  lids.    None  should  ever  be 
left  under  the  bed,  but  be  brought  to  the 
room,  and,  when  used,  carried  immediately 
to  the  closet-sink,  emptied,  and  rinsed  there. 
No  zinc  paU,  or  pail  without  a  Ud,  should  be 
carried  through  a  ward  or  sick-room.  The- 
paU  should  be  of  glazed  earthenware  with  a- 
Ud.    But  better  no  paU  at  aU  in  a  sick-room. 
Without  care  for  these  things,  the  doctor 
wiU  teU  us,  'it  is  impossible  to  nurse.' 
Excreta  have  often  to  be  put  by  for  medical 
inspection ;  the  nurse  must  see  to  this  bemg 
done  properly  and  inoffensively,  in  a  closed; 
vessel— never  in  the  patient's  room  or  ward. 
As  for  urine, if  it  has  tobe  measured  andtested,. 
there  are  glass-measm-es,  with  covers,  fit  for 
the  purpose.    Bed-pans  should  have  carbohc? 
powder  in  them  lavishly.  AU  bed-pans  should 
have  Uds.    Glass  lurinals,  with  wide  necks^ 
washed  with  warm  water  and  soda,  are  the- 
only  reaUy  clean  ones;  zinc  and  white- 
earthenware,  with  long  necks,  are  never- 
clean.   After  being  used,  they  should  be  put 
by  the  bedside,  not  under,  and  taken  a-waj 
and  emptied  at  once.    SmaU  white  chamber- 
utensUs  are  useful,  and  district  nurses  may 
find  old  jam-pots  the  cleanest  thing  tor 
imnals.     Chamber-utensUs    in  a  hospital 
should  be  ranged  on  their  sides  m  a  sort  of 
hutch  open  to  the  outward  air  through  per- 
forated zinc,  in  the  lavatory  or  other  com- 
partment.    If   in    a  large  hospital-ward 
chamber-utensUs  must  unhappUy  be  aUowed 
under  the  beds  at  night,  they  should  aU,  ot 
course,  have  Uds.    Two  glazed  earthenware- 
(not  zinc)  paUs,  with  lids,  may  then  be  carried 
round  the  last  thing  at  night  and  the  first 
thing  in  the  morning ;  one  paU  to  empty  into, 
with  some  carbolic  powder  in  it ;  one  paU  to- 
rinse  with,  with  soda  or  chlormated  soda 
in  it.    The  chamber-utensUs  should  be  then 
carried  off  to  the  hutch  in  the  lavatory.  ±Jut 
this  is  only  a  pis  aller;  a  slop-paU  should 
reaUy  never  be  brought  into  a  sick-room  or 
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ward  at  all.  It  should  be  a  rule,  invariable — 
rather  more  important  iu  the  private  house 
than  elsewhere — that  the  utensil  should  be 
carried  directly  to  the  water-closet,  emptied 
there,  rinsed  there,  and  not  brought  back  till 
it  is  wanted. 

There  should  always  be  water  and  a  tap  in 
every  water-closet  for  rinsing. 

Towels  in  a  hospital  should  be  kept  sepa- 
rate for  three  separate  uses,  changed  for 
clean  ones  as  often  as  possible,  and  marked 
'  Hands,'  '  Bed-pans,'  and  '  Basins.' 

A  bottle  of  chlorinated  soda  and  a  bottle 
of  glycerine  should  always  be  by,  to  wash  the 
hands. 

A  young  nurse,  dressing  an  ulcerated  leg, 
has  been  known  to  wipe  it  with  the  sheet,  and 
alleged  that  she  had  seen  it  done  elsewhere  1 
There  should  always  be  a  special  towel  for 
such  cases.    Charcoal  may  be  employed  in 
offensive  cases ;  it  may  be  placed  under  the 
bed  in  pans,  or  imder  the  limb  (if  slung)  in 
the  bed.    Carbolic  powder  may  be  placed  in 
the  chamber-utensil  (clean)  if  imder  the  bed, 
or  Httle  bags  of  carbolic  powder  in  the  bed. 
Condy's  fluid  is  sometimes  placed  in  saucers, 
but  thus  used  is  not  of  much  use.  Carbolised 
tow  may  be  used  for  cancer  cases  to  lie  upon, 
and  changed  frequently.  Wool,  with  salicylic 
acid,  is  sometimes  used  to  cover  the  dressing 
of  an  offensive  wound,  or  salicylic  lotion  for 
a  warm-water  dressing.    Slop  sinks  may  be 
sluiced  down  with  carbolic  acid.  Water- 
closet  pans  should  be  scrubbed  with  strong 
nitric  acid,  if  they  have  been  allowed  to  get 
at  all  offensive.    Urinals,  if  allowed  to  be- 
come fun-ed,  must  be  sluiced  out  with  boiling 
water,  and  then,  if  necessary,  scraped  with  a 
knife  all  round  and  inside  the  grating.  Also 
water-closet  slop  sinks.    These  all  should  be 
scrubbed  with  sand  and  chlorinated  soda  at 
least  twice  a  week.    In  hospitals  the  head- 
nurse  ought  to  mop- out  and   rinse- down 
the  urinals  every  morning  herself  with  a 
httle  bed-pan  mop,  and  let  boUing  water  run 
torough;  the  same  with  the  water-closet  pans. 
The  lavatory  basins,  when  used,  should  be 
mopped-out  every  morning,  and  scrubbed  at 
least  twice  a  week  with  sand.    There  should 
be  two  mops— one  new  one  for  lavatory 
basms,  appropriated  when  a  little  old  to  the 
bed-pans,  and  the  old  one  replaced  with  new ; 
the  new  small  mop  to  hang  over  the  lavatory 
basins,  the  old  one  to  hang  over  the  slop-sink 
tor  bed-pans;   an  old  bottle-brush  for  the 
nandies  of  bed-pans,  a  new  bottle-brush,  kept 
«i  the  ward-kitchen,  for  bottles.  Ordinary 
fiasms  should  be  washed  with  tow. 

3.  Personal  Cleanliness,  Precautions 
against  Finger-poisoning,  &e.-One  of 
ne  most  important  points  nurses  have  to  be 
laaght  on  begmning  surgical  ward-work  (and, 
Meed,  surgeons  also),  is  how  not  to  poison 

own%  S"""^  ™e       poison  her 

own  hngers  any  more  than  her  patient's. 
J-ne/oUowmg  rules  should  he  strictly  ob- 


served,  noting  only  that  many  other  disin- 
fectants a/re  now  in  use  besides  carboUc  acid 
and  carbolic  oil : — 

Pare  the  finger-nails  close  ;  keep  them,  as 
well  as  fingers   and  hands,  scrupulously 
cleaned;  anythmg  which  has  soiled  the 
fingers  is  a  possible  source  of  contagion  to 
others  and  to  yourself :  a  hang-nail,  or  crack, 
or  scratch,  or  pin-puncture,  is  as  likely  to 
produce  a  poison-nest  to  others  or  to  your- 
self, even  more  than  an  open  wound  or  sore. 
Such  poison-nests  must  be  made  harmless  by 
first  washing  with  pure  water,  next  by  apply- 
ing styptic  colloid,  thirdly  by  putting  on  some 
kind  of  finger-stall.     Immediately  before 
beginning  any  dressing,  and  in  every  case 
after  touching  the  patient,  whether  in  dress- 
ing wounds,  rubbing  in  applications,  adminis- 
tering enemata,  internal  syringing,  washing 
out  eyes,  ears,  nose,  mouth — dip  the  hands 
into  watery  solution  of  carbolic  acid,  1  in  80, 
and  then  wash  hands  and  nails  carefully  with 
carbolic  soap.  '  Dressing  forceps,'  or  syringe, 
or  whatever  is  used,  to  be  dipped  in  solution 
of  carbolic  (1  in  80)  before  use  as  well  as 
after.    The  teeth  and  joints  of  the  '  dressing 
forceps  '  to  be  brushed  clean.    Eemove  soiled 
dressings  with  'dressing  forceps,'  and  not 
with  the  fingers ;  on  no  accoimt  scratch  up 
adhesive  plaster  or  other  adhering  dressing 
with  the  naUs.    Nurses  of  the  old  school  will 
boast  that  they  are  not  afraid.    The  fear  of 
dirt  is  the  beginning  of  good  nursing.  With 
all  internal  cases,  keep  the  nails  short,  fill 
the  same  with  carbolic  soap,  and  carefully 
anoint  the  fingers  you  are  about  to  use, 
especially  the  first  and  second  fingers  in 
attending  on  vaginal  cases,  vsdth  carbolic  oil 
(1  in  20).    Oil  the  tube  or  nozzle,  &c.,  to  be 
used  for  any  internal  application,  with  car- 
bolic oil  (1  in  20).    Otherwise  the  appliance 
used  might  convey  contagious  matter  from 
one  patient  to  another.     Always  use  two 
basins  in  washing  wounds,  so  as  not  to  dip 
the  fingers  in  dirty  water.    Catheters  must 
be  cleansed  and   disinfected,  first  with  a 
stream  of  warm  water,  and  then  with  a 
stream  of  watery  solution  of  carbolic  acid 
(1  in  40).    Catheters  of  other  material  than 
silver  should  not  be  soaked  in  carbolic  acid 
solutions,  as  the  acid  injures  varnish  and 
gum.    Never  '  blow  down '  towards  the  eye 
first  instead  of  last,  for  so  some  lodgment  wiU 
always  be  effected  at  the  bottom.    Never  fail 
to  take  your  own  carbolic  soap,  with  which 
you  will  be  provided,  in  your  own  soap-tin, 
into  the  ward  each  morning  and  evening  in 
your  pocket.    But  take  it  out  before  begin- 
ning '  dressings,'  as  otherwise  you  put  a  dirty 
hand  into  your  pocket.     Always  dry  your 
cleaned  fingers  and  hands  on  towels  not  used 
for  any  other  purpose.   After  offensive  cases, 
blowthe  nose  and  expectorate,  and  rinse  mouth 
and  throat  with  Condy  and  water,  or  with  per- 
manganate of  potassium— a  few  grains  in 
water.    Cuffs  and  sleeves  and  stuff  dresses 
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are  possible  carriers  of  contagious  matter. 
Always  change  the  apron  and  over-sleeves 
which  you  have  worn  about  the  sick  before 
eating  or  drinking.  Eeport  immediately  any 
scratch  or  hang-nail  or  sore  you  may  have 
to  the  ward-sister ;  ask  immediate  advice 
after  breathing  in  offensive  air.  Never  go  on 
duty  in  the  morning  without  having  taken  a 
meal. 

The  nurse  must  be  taught  the  nature  of 
contagion  and  infection,  and  the  distinctions 
between  deodorants,  disinfectants,  and  anti- 
septics. 

Mischief  done  by  students  and  dressers 
might  have  been  saved,  and  valuable  lives 
spared,  even  among  surgeons,  if  such  pre- 
cautions had  been  always  scrupulously  ob- 
served by  them. 

4.  rood  and  Drink  (Diet).  —  The 
physician  wUl  tell  us  that,  to  give  food  and 
stimulants  in  the  way,  at  the  time,  of  the 
kind,  with  the  cooking  and  preparing,  that 
will  best  enable  the  poor  enfeebled  digestion 
to  assimilate  it,  is  one  of  the  great  nursing 
arts.  No  chemical  rules  can  be  given  for 
this  as  absolute.  The  patient's  stomach  is 
the  laboratory,  and  also  the  chemist.  It  is 
the  sole  judge  of  whether  the  physician's 
orders  are  right,  and  the  nurse  has  to  watch 
and  teU  Viim  what  the  patient's  stomach 
says.  She  must  be  of  course  trained  and 
cultivated  to  understand  what  it  says. 

The  patient's  stomach  sometimes  craves, 
and  assimilates  too,  what  no  rules  would 
have  prescribed  for  it.  The  nurse  must  ask 
the  physician  whether  she  may  gratify  these 
cravings.  Sick-cookery  should  do  half  the 
digestion's  work ;  and  proper  variety  is 
essential.  If  a  patient  is  sick  after  taking 
food  or  drink,  or  feverish,  or  faint,  or  torpid, 
it  is  often  a  symptom  not  of  the  disease  but 
of  the  nursing.  Indeed,  how  much  of  the 
suffering  of  illness,  as  well  as  of  its  danger, 
is  the  fault  not  of  the  illness  but  of  the 
nursing,  is  well  known  to  the  skilful  phy- 
sician and  surgeon. 

The  nurse,  of  course,  has  nothing  to  do 
with  the  prescribing  of  stimulants  any  more 
than  of  medicines.  But  life  often  depends 
—especially  in  fevers  and  severe  surgical 
injuries— upon  the  nurse  knowing  how  to 
follow  the  indications  of  the  changes  to  be 
looked  for  in  the  patient's  state  given  her 
by  the  physician,  and  to  change  the  times 
of  giving  the  stimulants  accordingly. 

The  nurse  must  know  how  to  make  gruel, 
arrowroot  puddings,  egg-flip,  drinks,  good 
beef-tea,  and  other  kinds  of  sick  cookery,  so 
as  to  please  the  patients'  taste  and  vary 
their  diet.  People  say  'fanciful  patients 
must  be  '  humoured.'  So  they  must ;  but 
it  is  in  order  to  excite  the  proper  secretions 
of  saliva  and  gastric  juice  necessary  lor 
digestion.  Nothing  should  ever  be  cooked 
in  the  ward  or  in  the  patient's  room. 

But  though  'sweet  Jack  Falstaff  says 


'  A  nurse  is  a  cook,'  the  whole  of  the  cooking 
must  not  be  thrown  on  the  nurse,  if  she  is 
to  nurse ;  and  above  all,  if  she  is  to  eat,  she 
must  not  be  expected  to  cook  for  herself. 
But  she  will  always  be  required  not  only  to 
see  that  the  patient's  food  and  drink  be  as 
prescribed,  but  that  it  be  well  cooked,  and 
punctually  and  weU  served.  The  physician 
considers  that  upon  the  nurse's  power  to 
give  weak  patients  food  in  the  way  they 
like  often  depends  their  taking,  or  at  least 
assimilating,  any  food  at  all. 

She  has  also  to  feed,  for  example,  fever- 
cases  so  that  they  can  eat.  The  mere  Uft- 
ing-up  of  a  patient  in  bed  to  give  him  food 
may  terminate  fatally  a  fever- case.  The 
nourishment  or  stimulant  ordered  may  have 
to  be  put  into  his  mouth  perhaps  every  half- 
hour —  perhaps  every  five  minutes  — even 
during  sleep,  without  rousing  the  patient — 
the  test  of  a  good  nurse.  The  physician  ex- 
pects the  nurse  to  be  able  intelligently  to 
make  the  variations  he  prescribes  in  giving 
these  things,  especially  during  the  night, 
according  to  the  state  of  pulse  and  other 
symptoms,  which  she  must  know  how  to 
observe,  in  order  to  follow  his  conditional 
directions,  upon  which  hangs  the  patient's 
life  from  hour  to  hour,  often  from  minute 
to  minute.  In  convalescence  from  typhoid 
fever,  one  single  false  indulgence  has  often 
induced  a  relapse  and  terminated  a  case 
fatally. 

5.  Application  of  Remedies.  —  The 

physician  or  surgeon  requires  the  nurse — 
To   be    able  to   dress   blisters,  burns, 

sores.  . 

To  administer  stimulants  and  medicmes 
as  ordered,  enemas  and  injections  to  men 
and  women,  and  suppositories. 

To  manage  trusses,  appliances  in  uterme 
complaints;  to  pass  the  catheter— at  least 
for  women.  The  district  nurse  is  often  now 
required  to  pass  the  speculum  for  women, 
also  the  catheter  for  men,  because  there  is  no 
one  else  to  do  it.  . 

To  use  the  best  methods  of  friction  to  the 
body  and  extremities;  to  make  and  apply 
fomentations,  poultices,  and  minor  dressmgs, 
wet  and  dry  or  greasy;  to  syringe  wounds; 
to  syringe  the  vagina. 

To  manage  helpless  patients— fever,  opera- 
tion, and  sm-gical  cases— that  is  to  move,  to 
change  them,  to  keep  them  personally  clean, 
warm  or  cool.  , 

The  medical  attendant  will  expect  tne 
nurse  to  maintain  an  exquisite  cleanhness 
of  the  patient's  whole  person  and  skm,  and, 
as  in  fever— the  daughter  of  dirt— to  clean 
herself  the  patient's  teeth,  gums,  and  tongue, 
with  lemon-juice  or  white-of-egg  beaten  to  a 
froth.  A  nurse  is  no  nurse  who  cannot  wasn 
or  sponge  a  patient's  whole  body 
exposure  or  chill  to  any  part  In  typMia 
and  other  fevers,  this  is  often  an  essentiftl 
part  of  the  treatment. 


NUESING  THE  SICK 


243 


To  give  food  and  stimuJants  to  helpless 
patients — fever,  operation,  and  siu-gical  cases ; 
to  manage  the  position  of  such  cases ;  to  pre- 
vent or  to  dress  bed-sores. 

To  make  the  sick-bed,  and  especially  to 
make  the  bed  with  the  patient  in  it ;  to  change 
the  under-sheet  without  moving  the  patient, 
as  in  fever  and  operation  cases.    The  '  best 
way '  includes,  in  this  as  in  all  other  things, 
the  doing  them  at  the  least  expense  to  the 
patient's  vital  powers. 
To  prepare  the  bed  for  fever,  for  accidents, 
;  for  ovariotomy,  and  various  kinds  of  opera- 
:  tions;  to  undress,  handle,  and  put  to  bed 
accident  cases. 

To  attend  at  and  prepare  for  operations — 
including  ovariotomy,  Hthotomy,  hernia ;  to 
prepare  patients  for  and  manage  them  after 
operations  and  anaesthetics — and  all  this  with 
,  the  least  call  upon  their  small  strength. 

To  be  able  to  do  the  first  thing  in  case  of 
haemorrhage,  namely,  compression  by  hand 
or  finger,  by  extemporary  tourniquet  and 
pluggmg. 

To  bandage  all  the  various  parts  of  the 
■  body,  arm,  leg,  and  chest  (in  Paris  the  m- 
firmiers  of  military  hospitals  are  made  to 
practise  all  this,  till  not  only  it  is  done  per- 
1  fectly,  but  in  a  given  number  of  minutes). 

To  make  bandages  of  the  various  kinds 
.  used:  T-bandages,  double-headed,  compound, 
4-_and6-tailed,manytailed,  finger,  ovariotomy, 
:  triangular,  perinseal,  starched,  and  plaster-of- 
Paris,  and  other  stiff  bandages. 

To  make  rollers,  to  line  and  pad  splints,  to 
make  leather  and  gutta-percha  splints,  fi:ac- 
ture  and  chaff  pillows  (black  flock  fracture- 
pillows  harbour  dust),  and  sand-bags. 

The  nurse  should  be  able  to  give  subcu- 
;taneous  injections,  to  use  the  galvanic  bat- 
tery, to  dry-  and  wet-cup,  and  to  apply  leeches 
•  externally  and  internally. 

She  is  required  to  be  able  to  apply  dry 
and  moist  heat ;  to  give  inhalations  and  use 
the  spray-disperser;  to  apply  cold,  with  the 
■use  of  siphons  and  with  ice;  and  antiseptic 
treatment.  Every  surgeon  and  physician 
lias  his  own  'antiseptic  solutions,'  his  own 
cUsmtectants,'  and  every  year  brings  firesh 
ones.  And  what  is  ordered  must  of  course 
be  used  by  the  nurse. 

.  6.  Observation  of  Patients.— The  phy- 
sician  and  surgeon  require  every  nurse  to 
rL.  ii  ^''^  correctly,  and  to  report 

correctly,  on  the  state  or  character  of  seere- 

S.fi?l°*T*^.°"'  P^'®'  appetite; 
ettect  of  diet  of  stimulants,  and  of  medicines 
;-niptions;  the  formation  of  matter;  as  to 
■ntelJigence,  with  regard  to  delirium,  stupor, 
■  ^  breathing,  whether  quick  or  slow, 
■egiUar  or  urregular,  difficult,  &c. ;  as  to  sleep 

•em£.f  physician  also 

'0M?1?  T'^  *°  ^^^^  *°  'take'  and 
mSer  *f  te^^Perature-sometimes  every 
li^arter  of  an  hour  in  critical  cases,  the 


pulse,  the  respiration ;  to  measure,  and  some- 
times to  test  the  urine  for  him.  She  will  be 
required  to  make  these  observations— if 
possible  still  more  accurately — for  child- 
patients,  who  cannot  tell  what  is  the  matter 
with  them  ;  to  understand  the  management 
of  sick  children  and  children's  wards,  which 
need  a  yet  more  exquisite  cleanliness.  And 
children  show  a  much  more  rapid  change  of 
symptoms  for  life  or  for  death  generally  than 
adults.  Children  are  the  best  air-test,  the 
best  test  of  sanitary  conditions. 

Other  Duties — She  must  understand 
the  management  of  convalescents — a  whole 
department  of  nursing  in  itself— and  the 
sooner  a  convalescent,  especially  a  convales- 
cent child,  is  removed  from  hospital  to  a 
coimtry  '  home  '  the  better. 

Housekeeping.— She  must  imderstand 
a  certain  amount  of  housekeeping  or  domestic 
economy— rather  an  uncommon  talent.  She 
must  be  able  to  order  the  proper  quantity 
of  bread,  milk,  butter,  &c.,  and  to  prevent 
waste. 

_  She  must  be  competent  for  the  charge  of 
linen — a  most  important  item  of  nursing, 
when  we  consider  that  on  extreme  cleanli- 
ness of  bed  and  patient's  linen — in  other 
words,  on  linen  and  nurse,  depends  the  not 
reintroducing  disease  into  disease. 

Generally — Nm-sing  is,  above  all,  a  pro- 
gressive calling.  Year  by  year  nurses  have 
to  learn  new  and  improved  methods,  as 
medicine  and  sm-gery  and  hygiene  improve. 
Year  by  year  nurses  are  called  upon  to  do 
more  and  better  than  they  have  done.  It  is 
felt  to  be  impossible  to  have  a  public  register 
of  nm-ses  that  is  not  a  delusion. 

Further,  year  by  year,  nmrsing  needs  to  be 
more  and  more  of  a  moral  calling. 

Night-nursing.— The  physician  or  sur- 
geon reqmres  the  night-nurse  to  be  as  good 
as  the  day-mu-se,  or  even  better— for  the 
most  critical  times  of  fever  and  severe  surgical 
injury  often  occur  at  night,  or  in  the  very 
early  morning.    But  quite  the  same  kind  of 
business  capacity  is  not  required  in  the 
night-nurse  as  in  the  nurse  in  day  charge  of 
wards.    Night-nurses,  to  do  their  work  well, 
must  have  at  least  seven  or  eight  hom-s  in 
bed  where  they  can  sleep  undisturbed  by 
day  (even  horses  in  the  New  York  '  Horse 
Hotel,'  which  work  by  night,  have  a  separate 
dormitory  to   sleep  undisturbed  by  day). 
They  must  have  hot  meals  prepared  for  them 
when  they  come  off  duty  in  the  morning,  and 
before  they  go  on  duty  at  night;  besides 
breakfast  at  1  or  2  a.m.    They  must  have 
one  and  a  half  or  two  hours'  exercise.    In  a 
hospital  they  should  be  obliged  to  show  their 
pass.     It  is  rather  more  necessary  for  a 
night-nurse  to  be  regular  in  her  habits,  if 
she  is  to  be  well  and  efficient,  than  for  a  day- 
nurse.    And  there  appears  no  reason  why 
nursmg  by  night,  if  properly  managed,  should 
be  more  trying  than  by  day.    But  regularity 
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of  habits,  of  meals,  of  sleep,  of  exercise,  of 
personal  cleanliness,  is  the  sine  qua  non. 
Occasional  breaks  or  transfers  to  day  duty 
may  be  necessary ;  or  a  night  or  two  in  bed 
every  month  for   a  night-superintendent. 
But  a  too  frequent  shifting  {e.g.  every  month 
or  every  three  months)  from  day  to  night 
duty  seems  hardly  advisable,  for  it  takes 
some  time  for  a  mirse  to  accustom  herself 
to  sleep  by  day.    A  night-nurse  may  deterio- 
rate in  two  ways,  if  not  carefully  cared  for  : 
(1)  She  may  become  '  bumptious,'  as  if  she 
were  the  '  sister.'    (2)  On  the  other  hand,  she 
may  become  careless  and  hard  from  having 
too  much  to  do  to  do  it  properly.  The  night- 
nursing  in  the  medical  wards  of  a  large 
hospital  is  generally  much  '  heavier  '  than  in 
the  surgical  wards,  and  the  matron  ought  to 
know  from  her  own  experience  when  the 
night-nurse  absolutely  requires  additional 
help,  and  to  provide  it.    Instant  help  should 
also  be  withui  call  in  an  emergency,  such  as 
a  patient  becoming  suddenly  delirious.  And 
the  night-supermtendent  should  always  be 
on  the  watch  for  emergencies. 

Holidays. — All  nurses,  especially  night- 
nurses,  must  have  holidays,  as  well  as  oc- 
casional recreation.  A  month's  regular 
holiday  in  the  year  is  not  too  much.  Yet 
more  do  matrons  and  superintendents  and  all 
women  filling  nursing  offices  of  great  respon- 
sibility require  an  annual  holiday,  if  they  are 
to  maintam  vigour  of  body  and  mind,  and 
not  to  wear  out  prematurely. 

What  a  Nurse  is  to  be.— A  reaUy  good 
nurse  must  needs  be  of  the  highest  class  of 
character.    It  need  hardly  be  said  that  she 
must  be— (1)  Chaste,  ua  the  sense  of  the  Sermon 
on  the  Mount ;  a  good  nurse  should  be  the 
Sermon  on  the  Mount  in  herself.    It  should 
naturally  seem  impossible  to  the  most  un- 
chaste to  utter  even  an  immodest  jest  in 
her  presence.     Remember  this  great  and 
dangerous  peculiarity  of  nursing,  and  es- 
pecially of  hospital  nursing,  namely,  that  it 
is  the  only  case,  queens  not  excepted,  where 
a  woman  is  really  m  charge  of  men.    And  a 
reaUy  good  trained  ward  '  sister  '  can  keep 
order  in  a  men's  ward  better  than  a  military 
ward-master  or  sergeant.   (2)  Sober,  m  spirit 
as  well  as  in  drink,  and  temperate  m  all 
things.    (3)  Honest,  not  acceptmg  the  most 
trifling  fee  or  bribe  from  patients  or  friends. 
(4)  Truthful— and  to  be  able  to  teU  the  truth 
includes  attention  and  observation,  to  observe 
truly-memory,  to  remember  truly-power 
of  expression,  to  tell  truly  what  one  has 
observed  truly-as  well  as  intention  to  speak 
the  truth,  the  whole  truth,  and  nothmg  but 
the  truth.    (5)  Trustworthy,  to  carry  out 
directions  inteUigently  and  perfectly,  imseen 
as  well  as  seen,  'to  the  Lord'  as  well  as  unto 
men-no  mere  eye-service.    (6  Punctual  to 
a  second,  and  orderly  to  a  hair-havmg  every- 
thing ready  and  in  order  before  she  begins 
her  dressings  or  her  work  about  the  patient , 
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nothing  forgotten.     (7)  Quiet,  yet  quick ; 
quick  without  hurry ;  gentle  without  slow- 
ness ;  discreet  without  self-importance ;  no 
gossip.    (8)  Cheerful,  hopeful;  not  allowing 
herself  to  be  discouraged  by  unfavourable 
symptoms  ;  not  given  to  depress  the  patient 
by  anticipations  of  an  unfavourable  result. 
(9)  Cleanly  to  the  point  of  exquisiteness, 
both  for  the  patient's  sake  and  her  own; 
neat  and  ready.  (10)  Thmking  of  her  patient 
and  not  of  herself ;  '  tender  over  his  occasions ' 
or  wants,  cheerful  and  kindly,  patient,  in- 
genious and  feat.    The  best  definition  caa 
be  found,  as  always,  in  Shakespeare,  where 
he  says  that  to  be  'nurse-like '  is  to  be 


■  So  kind,  bo  duteous,  diligent. 
So  tender  over  his  occasions,  true, 
So  feat.' 

A  patient  wants  according  to  his  wants, 
and  not  according  to  any  nurse's  theory  of 
his  wants  or  '  occasions.'    '  Tender  over  his 
occasions '  she  must  be  ;  but  she  must  have 
a  rule  of  thought;  and  this  the  physician 
or  surgeon  has  to  give  her  in  his  directions ; 
which  her  training  must  have  fitted  her  to 
obey  intelligently,  using  discretion.  The 
nurse  must  have  simplicity  and  a  single  eye 
to  the  patient's  good.    She  must  make  no 
demand  upon  the  patient  for  reciprocation, 
for  acknowledgment  or  even  perception  of 
her  services ;  since  the  best  service  a  nurse 
can  give  is  that  the  patient  shall  scarcely  be 
aware  of  any— shaU  perceive  her  presence 
only  by  perceiving  that  he  has  no  wants. 
The  nurse  must  always  be  kind  and  sym- 
pathetic, but  never  emotional.    The  patient 
must  find  a  real,  not  forced  or  'put  on,'  centre 
of  calmness  in  his  nurse.    To  call  upon  a 
patient  by  emotion  for  emotion  is  the  most 
cruel,  because  useless,   demand  upon  his 
strength.    It  is  askmg  him  to  bear  your 
troubles  and  your  anxiety  as  well  as  his  ovm. 
Suppressed  emotion  is  as  bad— it  makes  the 
nurse  constrained.  It  is  exposmg  the  patient 
to  both  frost  and  fire.    Half  the  battle  ot 
nursing  is  to  relieve  your  szch  from  having 
to  think  for  themselves  at  aZZ— least  of  aU 

for  then-  own  nursing. 

Florence  Nightingale. 

NUTMEG-IilVER.— Aform  of  disease 
of  the  liver,  the  appearance  of  which  on  sec- 
tion somewhat  resembles  that  of  the  cut 
sinface  of  a  nutmeg.    See  Livee,  Nutmeg. 

NUTRITION,  Disorders  of.— The 
nutrition  of  the  body,  by  which  we  undOT- 
stand  the  maintenance  of  its  parts  m^a  ni 
state  to  perform  then:  functions,  depenus  on 
three  main  factors— the  supply  of  f^itaWe 
food  ;  the  assimilation  of  food ;  md  the  pre- 
vention or  control  of  waste.  When  any  oi 
these  factors  are  disturbed  disorders  of  nutn- 
tion  result.  If  food  be  inadequate  or  un-. 
suitable,  other  things  being  normal,  general 
atrophy  wiU  be  the  consequence  {see  AtROPHy, 
General);  and  the  same  result  wiU  evi- 
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dently  follow  if  the  organs  of  assimilation 
are  at  fault,  or  if  waste  be  excessive,  even 
though  food  be  abundant.  Hence  cancer  of 
the  stomach  on  the  one  hand,  and  diabetes 
mellitus  on  the  other,  may  be  taken  as  the 
types  of '  wasting  diseases.'  Increased  supply 
of  food,  on  the  other  hand,  does  not  improve 
the  nutrition  or  cause  hypertrophy  with  the 
same  certainty  as  want  produces  atrophy,  but 
the  increased  growth,  if  any,  is  chiefly  of  a 
single  tissue.  See  Hypekteopht  ;  and 
•Obesity. 

Similar  principles  o^t^Ij, mutatis mutand/is, 
to  local  nutrition  or  the  nutrition  of  parts  of 
the  body ;  in  which  the  three  factors  are — • 
the  supply  of  nutritive  material  by  the  blood  ; 
the  power  of  assimilation  possessed  by  the 
tissues,  depending  on  the  condition  of  their 
minute  elements  ;  and  the  amount  or  rapidity 
■of  waste.  Hence,  local  atrophy  results  from 
obstruction  in  the  blood-supply  to  a  part;  or 
from  the  inability  of  the  part  to  appropriate 
nourishment,  either  through  faulty  innerva- 
tion or  the  condition  of  the  tissue-elements. 
In  some  cases  excessive  use,  leading  to 
Tvaste,  is  also  a  cause  of  local  atrophy.  In- 
creased blood-supply  alone  does  not,  on  the 
other  hand,  by  itself  lead  to  hypertrophy. 
See  Atrophy,  Local. 

When  the  disturbance  of  nutrition,  how- 
ever produced,  causes  a  qualitative  rather 
than  a  quantitative  change  in  the  tissue  or 
organ,  this  change  receives  the  name  of 
degeneration,  of  which  there  are  several 
kinds  (see  Degeneration).  There  are  also  ! 
some  instances  of  disordered  nutrition,  which 
are  not  precisely  cases  of  atrophy  or  hy- 
pertrophy, but  are  yet  dependent  on  dis- 
turbances of  some  of  the  factors  of  nutrition 
spoken  of  above.  In  these  cases,  supposing 
that  the  blood-supply  is  not  interfered  with, 
the  assimilative  power  of  the  tissues  must  be 
in  fault,  and  this  will  depend  upon  either 
innervation  or  the  condition  of  the  tissue- 
elements.  In  some  of  these  the  nutritive 
disturbance  leads  to  inflammation. 

There  are  many  curious  instances  of  local 
changes  of  nutrition  in  which  the  blood- 
supply  is  quite  unimpaired,  and  the  cause 
has  to  be  sought  in  some  other  disturbance, 
more  especially  one  of  the  nervous  system. 
Keasoning  from  certam  well-marked  cases 
of  disorders  of  nutrition  originating  in  the 
nerves,  it  may  be  plausibly  conjectured  that 
many  other  changes,  and  particularly  many 
ordinary  diseases,  which  we  usually  regard 
as  Idiopathic,  may  similarly  be  due  to  dis- 
rarbance  of  nervous  influence.  Again,  the 
nutrition  of  a  part  may  be  affected,  not  by 
toect  nervous  influence,  but  by  reflex  in- 
nervation,  and  thus  depend  upon  the  condi- 
tion of  some  other  organ.  A  very  clear 
instance  of  a  lesion  of  nutrition  depending 
on  the  nerves  is  seen  in  the  disease  hpi-pes 
rl?o+  -l'  ^I^^  ^  ^''^^  other  skin-diseases,  the 
•distribution  of  which  is  obviously  regulated 


by  the  distribution  of  certain  nerves.  In 
herpes  zoster  distinct  changes  have  been 
found  in  the  gangUa — e.g.  the  Casserian  gan- 
glion in  herpes  of  the  fifth  nerve,  which 
must  be  regarded  as  the  origin  of  the  morbid 
process.    The  dependence  of  nutrition  upon 
the  nervous  system  is  also  seen  in  some 
instances  of  healing,  as  in  the  case  of  ulcers 
of  the  leg,  pointed  out  by  the  late  Mr.  Hilton, 
where  rapid  healing  follows  the  section  of  a 
nerve-branch  leading  to  the  ulcerated  patch. 
On  the  other  hand,  the  loss  of  vitality  de- 
pendent on  nervous  disturbance  is  seen  in  the 
rapid  formation  of  bed-sores  on  the  sacrum  in 
cases  of  paraplegia,  and  in  perforating  ulcer 
of  the  foot ;  the  relation  of  which  to  affections 
of  the  spinal  cord  and  peripheral  nerves  is 
clearly  made  out.    The  same  conclusion  must 
be  drawn  from  the  nutritive  disturbances, 
beside  the  ordinary  disturbance  of  the  sen- 
sory or  motor  function  of  the  nerves,  which 
sometimes  follow  injuries  to  nerves.  Thus 
injuries  of  the  brachial  plexus,  not  severe 
enough  to  cause  actual  paralysis  of  motion, 
may  produce  a  state  of  swelling  and  hyper- 
aemia  in  the  fingers — the  condition  called 
'glossy  fingers'  by  Sir  James  Paget.  Similar 
and  more  complicated  changes  have  been 
observed  as  the  consequence  of  gun-shot- 
wounds  affecting  the  nerves.    These  cases, 
and  such  as  these,  have  raised  the  question 
whether  there  are  '  trophic  nerves,'  that  is, 
whether,  in  addition  to  the  fibres  passing  to 
the  muscles  and  to  the  periphery  which  are 
concerned  in  motion  and  sensation  respec- 
tively, there  are  others  distributed  to  the 
tissue-elements  themselves,  whose  function 
it  is  to  keep  these  elements  in  a  proper  state 
of  nutrition.    It  is  impossible  to  discuss  this 
theory  here ;  but  we  can  only  say  that  some 
of  the  phenomena  which  are  thought  to 
make  necessary  the  theory  of  trophic  nerves 
appear  to  be  explicable  by  assuming  the 
presence  in  the  mixed  nerve-trunks  of  some 
fibres  derived  from  the  sympathetic  system. 
The  connexion  of  the  sympathetic  nerve- 
fibres  with  nutrition,  though  chiefly  displayed 
through  variations  in  the  circulation,  is  un- 
doubted.   In  the  rare  cases  which  have  been 
observed  in  the  human  subject  of  lesion  of 
the  sympathetic  nerve  in  the  neck,  a  perma- 
nent change  in  the  nutrition  of  the  affected 
part  is  observed  when  the  weU-known  vascu- 
lar changes  have  passed  away  or  become 
greatly  modified.   On  the  other  hand,  certain 
affections  of  the  fifth  nerve  show  definite 
changes  of  nutrition  independent  of  vascular 
disturbance,  e.g.  morphosa  and  facial  hemi- 
atrophy.   Lastly,  it  should  be  pointed  out 
that  in  certain  diseases  of  the  spinal  cord, 
for  example,  tabes   dorsalis,  afi'ections  of 
the  joints,  resembling  chronic  rheumatism, 
have  been  observed,  which  may  be  very 
plausibly,  though  not  yet  with  certainty, 
ascribed  to  nervous  derangements.    On  the 
strength  of  these  cases  it  has  been  supposed 
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that  in  other  forms  of  rheumatic  and  rheuma- 
toid disease,  the  distribution  of  the  morbid 
changes  depends  upon  the  nervous  system ; 
but  this  must  be  regarded  as  quite  theoreti- 
cal. Still  more  uncertain  are  the  theories 
which  have  been  framed  to  explain  the  occur- 
rence of  internal  diseases,  such  as  inflamma- 
tion of  the  lungs,  &c.,  as  a  direct  consequence 
of  nerve-lesions. 

When  we  find  disorders  of  nutrition  neither 
caused  by  changes  ia  the  distribution  of  the 
blood,  nor  connected  with  any  nervous  de- 
rangements, the  fundamental  change  must 
be  referred  to  the  tissue-elements  themselves; 
it  is  probable  that  the  number  of  disorders 
depending  upon  such  changes  in  the  minute 
tissue-elements  is  very  large,  and  the  field 
of  '  elemental  pathology '  may  be  larger 
even  than  that  of  nerve-pathology  or  blood- 
pathology.  Such  an  explanation  is  particu- 
larly reasonable  when  the  changes  are  sym- 
metrical on  the  two  sides  of  the  body,  and 
when  they  are  connected  with  advancing 
age ;  as,  for  instance,  fatty  degeneration  of 
the  cornea,  turning  grey  of  the  hair,  and 
primary  degeneration  of  the  walls  of  arteries. 
In  these  cases  it  seems  unnecessary  to  sup- 
pose any  implication  of  the  nervous  system, 
and  distm'bances  of  the  circulation  plainly 
do  not  account  for  the  facts.  It  can  only  be 
supposed  that  the  tissue-elements,  like  the 
organism  itself,  have  their  natural  term  of 
life,  and  that  this  term  varies  in  different  in- 
dividuals, in  whom,  therefore,  these  failures 
of  nutrition  are  merely  the  expression  of  the 
more  or  less  premature  old  age  of  certain 
elements.  For  instance,  the  hair  of  the  head 
has  evidently  a  shorter  term  of  life  in  men 
than  in  women.  These  changes  may  be,  and 
often  are,  the  expression  of  the  general  con- 
dition of  the  whole  body,  which  is  more 
obvious  in  some  parts  than  others,  simply 
because  the  tissue-elements  in  these  parts  are 
older  or  less  vigorous. 

Finally,  it  must  be  said  that  certain 
general  changes  of  nutrition  have  been  shown 
to  be  caused  by  wasting  or  destruction  of 
blood-glands,  e.g.  the  thyroid,  which  is  re- 
lated to  the  disease  myxoedema.  Possibly  it 
may  turn  out  that  other  blood-glands  have 
similar  relations  to  general  nutrition. 

Treatment. — Having  spoken  of  the  chief 
causes  of  disorders  of  nutrition,  it  remains 
to  consider  whether  there  is_  any  general 
treatment  applicable  to  such  disorders,  inde- 
pendent of  the  special  treatment  proper  to 
many  of  them  as  special  diseases. 

With  regard  to  the  general  nutrition  of  the 
body,  we  can  only  refer  to  what  has  been 
said  under  the  head  of  Atrophy,  General, 
since  hypertrophy  is  not  a  condition  which 
practically  requires  treatment,  unless  excep- 
tionally, as  hypertrophy  of  a  special  tissue. 
With  regard  to  local  disorders  of  nutrition, 
the  first  and  only  generally  applicable  rule 
must  be  to  remove,  if  possible,  the  local 


cause.  If  the  cause  is  obscure,  or,  when  dis- 
covered, cannot  be  obviated,  the  treatment 
must  be  guided  by  circumstances,  but  will 
usually  be  more  of  a  general  character.  As 
an  example  of  the  removal  of  the  cause  of 
disordered  nutrition,  we  have  instances  in 
which  the  phenomena  of  nerve-lesion  above 
referred  to  have  disappeared  entirely  on  re- 
moving a  fragment  of  lead  or  other  irritating 
substance  firom  the  nerve-trunk.  A  more 
familiar  instance  is  where  the  lower  part  of 
the  leg  is  in  a  permanent  state  of  malnutri- 
tion from  stagnation  of  blood  in  varicose 
veins  ;  oedema,  eczema,  subcutaneous  indura- 
tion, and  ulcers  may  result.  If,  by  suitable 
pressure  or  surgical  treatment  of  the  diseased 
veins,  the  circulation  is  rendered  normal,  aU 
these  morbid  conditions  will  be  healed.  On 
the  other  hand,  certain  local  disorders  of 
nutrition  can  only  be  treated  by  improving 
the  nutrition  of  the  whole  body.  Cachectic 
children,  for  instance,  may  exhibit  chronic 
conjunctivitis,  bronchial  catarrh,  eczema  of 
the  flexures,  and  the  peculiar  sloughing  sores 
of  the  fingers  which  have  no  distinct  name, 
but  are  weU-known  indications  of  mal- 
nutrition. If,  in  place  of,  or  in  addition  to, 
local  treatment,  we  use  general  treatment, 
directed  to  improve  the  nutrition  of  the  body, 
aU  these  local  disorders  may  entirely  and  per- 
haps simultaneously  get  well,  as  they  depend 
only  upon  the  deficient  power  of  resistance 
possessed  by  the  tissues  in  general. 

J.  F.  Payne. 

NYCTALOPIA,  or  iriGHT. 
BLINDNESS  night;  and  the 

eye;  the  letters  '  al'  probably  represent  alplw. 
privativum,  and  express  want  of). — Synon.: 
Fr.  Nyctalopie;  Ger.  Nyctalopie;  Nacht- 
blindheit.  —  By  the  term  '  nyctalopia  '  is 
meant  an  abnormal  degree  of  impairment  of 
vision  at  night,  or  whenever  the  light  is  dim. 
The  degree  of  impairment  ranges  in  different 
cases  from  slight  embarrassment  to  practical 
blindness.  During  the  day  or  in  a  good 
light  the  vision  may  be  of  normal  acuteness, 
but  rapidly  fails  at  dusk. 

Like  hemeralopia,  the  term  'nyctalopia' 
has  been  used  in  the  opposite  senses  of  Jiight- 
blindness  and  d!a.t/-bliiidness  {see  Hemeeai- 
opia).  Most  modern  writers  have  used  it 
in  the  latter  signification ;  but  aU  the  ancients, 
and  nearly  all  the  later  writers  to  the  end  of 
the  seventeenth  century,  used  it  in  the  former. 
Aristotle,  Galen,  Oribasius,  Aetius,  and  Paulus 
.ffigineta  among  the  Greek,  and  Pliny  among 
the  Latin,  writers,  all  employ  the  term  and 
its  cognates  as  signifying  W'ig'/i^blLndness.  An 
apparent  exception  occurs  in  the  second  book 
of  the  pseudo-Hippocratic  treatise,  entitled 
Prorrhetics,  where  nyctalopes  are  said  to  be 
those  who  see  at  night.  There  are,  however, 
several  reasons  for  believing  that  the  ordinary 
text  is  here  incorrect.  There  is  at  least  one 
good  manuscript  which  gives  the  readmg, 
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'those  who  do  not  see  at  night,'  &c. ;  and  it 
is  certain  that  the  nyctalopic  affection  re- 
ferred to  throughout  the  Hippocratio  writings 
is  mght-ilindness.  Moreover,  Galen,  in  his 
lexicon  of  Hippocratic  terms,  defines  a  nyc- 
talope  to  be  one  who  is  bhnd  at  night 
(o  TTis  vvKTos  6Xa6s).  It  may  be  added  that 
the  restoration  of  nyctalopia  to  its  significa- 
tion of  night-blindness,  advocated  in  the  first 
issue  of  this  work,  has  since  been  adopted 
in  the  Nomenclature  of  the  Eoyal  College  of 
Physicians  of  London. 

Though  night-blindness  is  at  aU  times 
merely  a  symptom  manifested  in  several 
diseases,  it  is  convenient  to  classify  it  as 
symptomatic  when  associated  with  certain 
appreciable  morbid  changes  in  the  fundus 
ocuh ;  and  idiopathic  or  essential  when  un- 
accompanied by  such  changes. 

Of  symptomatic  nyctalopia,  by  far  the 
most  common  concomitant  is  retinitis  pig- 
mentosa. It  may  occur  in  connexion  with 
detachment  of  the  retina,  with  syphilitic  and 
other  forms  of  retinitis  and  choroiditis,  and 
with  some  embryological  defects  or  intra- 
uterine diseases  of  the  retina  or  of  the  choroid. 
In  aU  the  affections  of  this  group  the  begin- 
ning of  night-blindness  is  insidious,  and  the 
course  is  chronic,  the  physical  condition  being 
some  morbid  alteration  in  the  percipient  and 
pigmentary  layers  of  the  retina. 

Idiopathic  nyctalopia  is  usually  more  or 
less  abrupt  in  its  onset,  and  due  to  torpor  of 
the  retina,  showing  itself  by  deficient  adap- 
tation of  the  retina  to  feeble  illumination; 
and  is  an  exaggeration  of  the  physiological 
bhndnesR  which  temporarily  takes  place  in 
passing  from  bright  into  feeble  light.  In 
many  instances  it  follows  prolonged  exposure 
of  the  eyes  to  intense  glare  of  any  kind.  This 
IS  especially  apt  to  occur  in  persons  who  have  '. 
been  msufficiently  or  improperly  fed,  or  who  ( 
Bxe  suffering  makiutrition  from  any  cause.  ( 
Formerly  it  was  often  met  with  as  an  early  ' 
symptom  of  scurvy,  and  it  still  occurs  epi-  i 
demicaily  among  the  poor  in  those  countries  i 
where  strict  rehgious  fasts  are  observed.    It  \ 
18  also  observed  in  some  cases  of  anffimia,  1 
albummuria,  hver-disease  with  or  without  i 
.jaundice,  pregnancy,  malaria,  and  chronic  < 


b  alcoholism.     In  many  cases  of  idiopathic 
■   nyctalopia  there  co-exists  a  peculiar  form  of 
1   xerosis  of  the  bulbar  conjunctiva.    On  the 
;   conjunctiva  opposite  the  palpebral  fissures 
are  scaly  oily-lookiag  patches,  which,  by 
I   gentle  firictions  of  the  lids,  can  be  whipped 
I  into  a  fine  white  foam  abounding  in  minute 
bacilli.     The   exact  relation  between  the 
xerosis  and  the  nyctalopia  has  not  been  de- 
termined.   The  xerosis  may  only  be  an  ex- 
pression of  impaired  nutrition  of  the  eyeball. 

The  prognosis  of  symptomatic  night- 
blindness  is_  generally  unfavourable;  while 
that  of  the  idiopathic  form  is  more  favour- 
able—at  least  in  so  far  as  the  associated 
constitutional  and  local  states  may  be  amen- 
able to  treatment. 

Treatment.— This  must  necessarily  be  de- 
termined by  the  setiological  and  associated 
pathological  conditions.  Of  the  symptomatic 
form  the  treatment  is  that  of  the  accompany- 
ing retinal  or  choroidal  affection  ;  and  of  the 
idiopathic  form  the  treatment  wiQ  be  that  of 
the  associated  constitutional  and  local  con- 
ditions. The  eyes  should  be  protected  by 
tinted  glasses,  shades,  or  bandages;  faults  and 
errors  of  diet  corrected ;  cleanliness  of  the 
lids  ensured ;  and  tonics  and  other  regimen 
and  medicaments  suited  to  the  special  re- 
quirements of  the  particular  case  must  be 
employed.  John  Tweedy. 

NYMPHOMANIA  (vu^^,,,  thenympha, 
a  portion  of  the  female  sexual  organs ;  and 
^aw'a,  madness)  .—A  form  of  mental  derange- 
ment in  v/omen,  characterised  by  an  insa- 
tiable desire  for  sexual  intercourse.  See 
Sexual  Funotions  in  the  Female,  Dis- 
orders of. 

NYSTAGMUS  {vvcrraytids bom  vvaraCm, 
I  nod).— An  involuntary  movement  of  the 
eyeball,  due  to  clonic  spasm  of  the  muscles 
of  the  globe.  It  usually  affects  both  eyes. 
The  movement  is  generally  horizontal,  that 
is,  fi-om  side  to  side,  and  is  then  called  oscilla- 
tory ;  but  it  may  be  rotatory,  that  is,  round 
the  optic  axis ;  or  oblique,  when  it  is  said  to 
be  mixed.  It  may  be  {a)  congenital  or  in- 
fantile ;  (6)  acquired ;  or  (c)  symptomatic  of 
cerebral  or  spinal  disease. 


OBERLAND,  The  Bernese.-Grindel- 
•  wald,  Gumigel,  Interlaken,  Miirren,  &c.  Cool 
bracmg,  mountain  summer  chmate.  See 
(  Climate,  Treatment  of  Disease  by. 

OBESITY  {obesua,  corpulent ;  from  oh 
'  by  reason  of,  and  edo,  I  eat).— Synon.  :  Cor-' 
fpulence;  Pohjsa/rcia ;  Fr.  Obdsite;  Ger. 
'Fettsucht;  Fettleibigheit. 


O 


Definition— This  term  is  apphed  to  a 
general  state  of  disordered  nutrition  of  the 
body,  characterised  by  an  excessive  develop- 
ment of  the  adipose  tissue  (more  especially 
m  those  situations  where  it  is  normally  most 
abundant,  namely,  the  subcutaneous,  sub- 
serous, and  intermuscular  connective  tissue), 
which  leads  to  various  disturbances  in  the 
bodily  functions. 
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Etiology. — (a)  Predisposing  causes. 

The  influence  of  JierecUty  in  transmitting 
the  Uability  to  obesity  is  undoubted,  and  is 
a  matter  of  common  knowledge.  But  an 
examination  of  the  families  of  fat  people  ap- 
pears to  show  that  obesity  is  indifferently 
transmitted  with  rheumatism,  gout,  and  other 
phases  of  the  uric-acid  diathesis,  oxaluria, 
diabetes  mellitus,  and  gall-stones  ;  all  which 
perversions  of  nutrition  are  in  some  manner 
closely  correlated  and  to  some  extent  con- 
vertible. The  series  form  a  group  to  which 
the  name  I'arthritisme  has  been  given  by 
Bouchard,  from  the  marked  prevalence  of 
the  joint-affections  included  under  the  terms 
'rhemnatism '  and 'gout.'  Sex  and  Age. — That 
excessive  corpulence  is  more  common  among 
women  than  among  men  is  also  well  known. 
Several  circumstances  have  been  suggested 
to  account  for  this,  such  as  the  menstrual 
functions  of  women,  pregnancy  and  suckhng, 
from  which  fatness  often  dates,  their  less 
muscular  activity  as  compared  with  men, 
and  their  frequently  diminished  oxidative 
power,  due  to  poverty  of  red  blood-corpuscles. 
Age  appears  to  have  considerable  influence 
in  determining  this  condition.  Under  a 
healthy  regimen  children  get  fat  from  birth, 
notwithstanding  that  at  the  same  time  the 
albuminoid  ingesta  must  be  largely  employed 
in  the  construction  of  the  rapidly  growing 
tissues ;  and  hence,  at  this  period  of  life,  the 
fat  and  amyloid  food- stuffs  are  the  chief 
sources  of  the  adipose  deposit.  How  fre- 
quently are  seen  children,  improperly  fed  on 
excess  of  starchy  matter,  very  fat,  whUst 
their  general  nutrition  is  much  impaired.  A 
fat  child  is  far  from  necessarily  being  a 
healthy  one.  At  puberty  there  is  frequently 
a  diminution  in  weight,  both  relatively  to  the 
height  and  absolutely;  but  the  contrary  to 
this  sometimes  accompanies  the  establish- 
ment of  menstruation,  especially  if  the  sub- 
ject be  very  chlorotic — that  is,  with  an  en- 
feebled oxygen-carrying  blood-power.  After 
the  age  of  forty,  particularly  in  women  at 
the  climacteric,  the  influence  of  age  markedly 
asserts  itself.  Even  the  manifestation  of  the 
hereditary  tendency  may  be  postponed  until 
that  period,  and  for  women  to  become  fat  at 
that  time  is  almost  the  rule.  The  perversion 
of  nutrition  now  \mder  consideration  is,  in 
some  unknown  way,  curiously  but  distinctly 
associated  with  the  degree  of  development  of 
the  sexual  functions,  and  in  an  inverse  direc- 
tion. This  is  very  noticeable  in  eunuchs  and 
animals  whose  generative  organs  have  been 
removed,  and  the  part  played  by  the  cessa- 
tion of  ovulation  has  been  already  mentioned. 
Even  during  pregnancy,  when  ovulation  is 
suspended,  it  is  no  uncommon  occurrence 
for  the  subcutaneous  fat  to  be  increased  m 
amount.  Occupations.— Those  compellmg  a 
sedentary  hfe  undoubtedly  favour  the  de- 
velopment  of  corpulence,  especially  if  there 
be  hereditary  predisposition,  together  with 


large  eating  and  alcoholic  indulgence.  Bace. 
— Among  certain  races  obesity  appears  to 
prevail,  as  for  instance  the  Hottentots ;  and 
whUst  amongst  some,  such  as  certain  castes 
of  Hindoos,  the  condition  has  been  highly 
esteemed,  amongst  others,  as  the  Greeks  and 
Romans,  it  was  regarded  as  disgraceful. 
CUmate. — Although  very  fat  people  are  met 
with  in  all  climates,  there  appears  to  be  a 
special  tendency  to  their  predominance  in 
low-lying,  damp  countries,  whilst,  with  cer- 
tain exceptions,  they  are  less  often  seen  in 
very  hot  and  in  mountainous  districts. 
Nervous  influences. — Since  the  nervous  sys- 
tem so  directly  influences  tissue-changes,  it  is 
not  to  be  wondered  at  that  certain  nervous 
states  favour  obesity  as  they  do  diabetes  mel- 
Htus,  another  state  of  malnutrition ;  it  is  of 
frequent  occurrence  in  hysteria  and  in  idiots. 
LocaUsed  increase  of  subcutaneous  fat  has 
been  noticed  in  neuralgic  areas  and  para- 
lysed Hmbs,  and  also  in  cases  of  atrophic 
muscular  disease — lipomatosis  neurotica. 

ih)  Determining  causes. — Excess  of/ooci 
is  the  first  of  these  to  be  mentioned.  "Whilst 
no  doubt  a  large  excess  of  food  may  lead  to 
corpulency,  it  must  be  confessed  that  it  very 
often  does  not  do  so,  and  extremely  thin  men 
are  often  large  eaters.  And,  on  the  contrary, 
many  women  who  become  excessively  obese 
have  poor  appetites.  It  has  been  estimated 
by  Bouchard  that  40  per  cent,  of  the  obese 
are  large  eaters,  and  that  10  per  cent,  eat  less 
than  the  normal  quantity.  Nor  does  it  seem 
in  these  different  classes  of  cases  that  the 
kind  of  food  makes  much  difference.  Some 
get  fat,  eat  what  they  wUl;  others  do  not, 
whatever  their  diet.  Nevertheless,  starches 
and  sugars  are,  as  a  rule,  more  effective  fat- 
producers  than  fats.  Drink. — It  is,  however, 
usually  the  case  that  very  fat  people  take  a 
large  amount  of  fluid  food.  How  alcohol 
acts  in  the  production  of  fat  is  not  very  clear. 
It  is  asserted  that  it  does  so  by  diminishing 
oxidation ;  but  this  is  not  the  entire  explana- 
tion, for  the  extent  of  obesity  is  far  from 
being  proportionate  to  the  amount  taken,  and 
not  infrequently  an  excessive  ingestion  is 
not  associated  with  corpulency.  There  would 
also  seem  to  be  something  due  to  the  form 
in  which  the  alcohol  is  taken.  Exercise.— 
Deficient  musciilar  activity,  by  diminishing 
the  amount  of  oxidation  of  tissue,  favours 
obesity,  especially  in  cases  of  idleness  follow- 
ing on  a  period  of  considerable  energy,  the 
quantity  of  food  talven  remaining  the  same ; 
and  since,  as  a  rule,  the  stouter  the  person 
the  less  capable  is  he  of  exercise,  these  two 
conditions  react  one  upon  the  other,  in 
favour  of  fat-production.  But  lack  of  exer- 
cise, like  over-feeding,  is  not  invariably  fol- 
lowed by  corpulence,  nor  are  the  two  con- 
ditions when  combined.  Bouchai-d  indeed 
calculates  that  only  37  per  cent,  of  fat  people 
take  too  Uttle  exercise,  and  28  per  cent,  even 
exceed  the   average   man  in  this  respect. 
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Disease. — Exceptional  cases  of  corpulence 
have  followed  recovery  from  severe  fevers, 
and  extensive  bleedings,  even  when  there 
had  been  no  predisposition;  and  a  similar 
result  has  been  met  with  after  prolonged  ad- 
ministration of  mercurials  and  arsenic,  which 
is  perhaps  to  be  explained  by  the  deteriorat- 
ing influence  that  these  drugs  are  said  to 
possess  on  the  red  blood-corpuscles. 

Pathology. — Assuming  that  the  current 
views  on  lipogenesis,  or  fat-formation,  are 
inown  to  the  reader,  it  is  sufficient  here  to 
state  that  from  whatever  source  the  fat  of 
the  body  be  derived,  whether  from  the  fatty, 
the  amyloid,  or  albuminoid  elements  of  the 
food,  or  from  all,  as  is  most  probable,  the 
fact  of  its  being  stored  up  as  adipose  tissue 
must  be  regarded  chemically  as  an  expres- 
sion of  deficient  or  delayed  oxidation ;  a  pro- 
cess which,  if  it  had  been  more  complete, 
would  have  resulted  in  the  conversion  of 
these  elements  into  carbonic  acid  and  water, 
to  which  the  fat  itself  is  reduced  when  it  is 
subsequently  used  up  in  the  economy.  It  is 
thus  that  the  corpulence  that  frequently  at- 
tends such  morbid  states  as  ansemia,  chlorosis, 
haemorrhage,  some  pulmonary  and  cardiac 
diseases,  and  alcoholism,  is  to  be  explained; 
since  in  aU  these  diseases  the  oxygenising 
power  of  the  blood  is  deficient.  Briefly,  the 
causes  of  obesity  may  be  grouped  into  those 
which  favom:  the  assimilation  by,  and  ac- 
cumulation in,  the  tissues  of  fat,  and  those 
which  diminish  the  combustion  of  the  same ; 
conditions  which  often  co-exist. 

The  fat  of  the  body  in  an  average  male 
adult  constitutes  about  one-twentieth,  and  in 
the  female  rather  more,  of  the  total  weight. 
It  is  not  for  3i  months  after  the  commence- 
ment of  development  that  the  adipose  tissue 
is  sufficiently  differentiated  to  be  distinguish- 
able ;  it  gradually  increases  in  amount,  being 
considerable  at  birth  and  up  to  puberty,  when 
it  often  diminishes  sHghtly ;  during  maturity 
it  increases,  or  the  reverse,  being  very  vari- 
able in  amount ;  and  during  old  age  it  de- 
creases. During  childhood  the  adipose  tissue 
is  more  evenly  distributed  in  the  subcutaneous 
tissue  than  in  later  life,  when  fat  tends  rela- 
tively to  diminish  on  the  surface  in  proportion 
as  it  becomes  deeper-seated. 

In  the  three  situations  in  which  the  fat  is 
chiefly  deposited — namely,  the  subcutaneous, 
subserous,  and  intermuscular  connective 
tissue — there  are  certain  areas  which  are  pre- 
ferred by  it,  as  there  are  others  which  escape. 
Whilst  the  abdomen,  buttocks,  breasts,  and 
neck  are  especially  prominent,  the  wrists, 
ankles,  eyehds,  scrotum,  and  penis  are  free 
from  fat.  Beneath  serous  membranes  it  is 
very  unequally  distributed.  Fat  is  never 
seen  beneath  the  peritoneal  coat  of  the 
storoach  or  intestines,  the  parietal  peri- 
cardium, or  the  visceral  pleura ;  whilst  the 
great  omentum,  which  usually  weighs  about 
i  lb.,  may  reach  to  7  or  8  lbs.,  or,  it  is  said, 


even  30  lbs.,  and  a  thickness  of  half  an  inch 
or  more  of  fat  may  be  included  between  the 
layers  of  the  mesentery.  A  considerable 
amount  is  developed  beneath  the  visceral 
pericardium ;  and  under  the  synovial  mem- 
branes fat  may  be  deposited  to  such  an  ex- 
tent as  to  interfere  with  the  movements  of 
the  joints.  Adipose  tissue  is  never  found 
within  the  cranial  cavity,  but  may  be  present 
in  large  quantity  in  the  spinal  canal. 

The  ordinary  state  of  the  organs  found  in 
very  corpulent  people  is,  that  the  lungs  are 
small ;  the  heart  and  the  liver  large,  and  in- 
filtrated with  fat,  the  former  having  the 
right  side  dilated  with  hypertrophy  of  the 
left  ventricle  or  atrophy  of  the  entire  organ, 
and  the  latter  showing  a  state  of  partial 
cirrhosis  or  the  nutmeg  appearance;  the 
gaU-bladder  containing  only  a  little  pale  bile 
or  mucus ;  the  stomach  large  and  muscular, 
but  weU-developed  and  with  the  intestines 
often  dilated ;  the  kidneys  small,  as  also  the 
spleen  and  lymphatic  glands;  and  the  pan- 
creas largely  developed.  In  extreme  cases 
the  blood  may  contain  four  to  five  times  the 
normal  amount  of  fat,  sufficient  to  give  it  an 
altered  appearance  to  the  naked  eye. 

Like  many  other  conditions  of  disease,  it 
is  impossible  to  define  the  exact  line  at  which 
a  morbid  obesity  may  be  said  to  commence. 
AU  degrees  of  corpulence,  indicated  by  such 
terms  as  '  stout,'  embonpoint,  &c.,  occur,  to 
which  the  notion  of  disease  is  wholly  inap- 
plicable. Nor,  as  will  be  seen,  can  the  dis- 
turbance of  function  be  taken  in  all  cases  as 
the  measure  of  a  morbid  state,  since  the 
impairment  of  function  is  not  always  pro- 
portionate to  the  amount  of  fat. 

As  instances  of  extreme  corpulency  the 
following  may  be  quoted : — 

Daniel  Lambert,  who  at  twenty-three 
years  old  weighed  32  st.,  but  could  walk 
from  Woolwich  to  London.  His  subsequent 
maximum  weight  reached  to  52  st.  11  lbs. 
Edward  Weight,  44  st.  Dr.  WardeU  records 
the  case  of  a  young  married  woman,  who 
at  eighteen  was  thin  and  delicate,  had  no 
children,  and  lived  well ;  she  died  at  the  age 
of  forty-one ;  the  thickness  of  the  subcuta- 
neous fat  on  the  sternum  was  4  inches,  and 
midway  between  pelvis  and  umbilicus  8 
inches.  The  heart  weighed  36  oz.,  the  Hver 
118  oz.,  and  there  were  prolongations  of  fat 
from  the  omentum  1  to  4  inches  long,  as 
thick  as  a  candle.  More  recently  a  woman 
of  Baltimore,  U.S.A.,  was  stated  to  scale 
850  lbs. 

As  iUuBtrations  of  precocious  obesity,  cases 
are  on  record  of  a  girl  weighing  13  st.  at  the 
age  of  twelve  years ;  of  another  aged  11  years 
weighing  29  st. ;  and  of  a  boy  weighing  8  st. 
12  lbs.  at  three  years.  This  boy  had  three 
teeth  at  birth,  and  twenty-six  at  thirteen 
months  old.  Infants  excessively  fat  at  birth 
usually  fail  to  maintain  their  relative  bulk 
after  weaning. 
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Thus,  in  extreme  cases,  one-half,  or  three- 
fourths  even,  of  the  body-weight  may  be  fat. 

Symptoms. — The  general  appearance  of  a 
corpulent  person  scarcely  needs  description. 
The  condition  may  be  associated  either  with 
a  hypersemic  or  full-blooded,  or  with  an 
ansemic  state  of  body  (the  hsemoglobin  being 
deficient  in  amount  rather  than  the  corpuscles 
too  few),  and  it  is  desirable  to  recognise  this 
in  view  of  treatment.    Owing  to  the  fatty 
infiltration  of  the  muscular  tissues,  and  the 
degeneration  of  the  fibres,  the  muscular 
energy  is  diminished,  this  being  especially 
noticeable  in  regard  to  the  heart,  the  action 
of  which  is  easUy  disturbed,  and  palpitation 
is  a  frequent   symptom,  accompanied  by 
dyspnoea,  induced  by  slight  exertion.  The 
affection  of  the  voluntary  muscles  manifests 
itself  in  an  indisposition  to  active  exercise. 
The  digestive  power  is  often  very  well  main- 
tained, and  this  notwithstanding  the  frequent 
excess  both  in  the  quantity  and  in  the  quahty 
of  food  indulged  in.    Periodical  impairments 
are,however,  frequent ;  and  pyrosis,  flatulence, 
and  constipation  or  diarrhoea,  with  offensive 
stools  containing  much  fat,  are  often  trouble- 
some.   The  cardiac  sounds  are  usually  feeble 
and  distant,  though  the  reverse  obtains  when 
there  is   a  hypertrophied  ventricle.  The 
pulse  is  very  variable,  full,  or  small  and 
weak,  according  to  the  plethoric  or  feeble 
state  of  the  individual;  more  or  less  fre- 
quent than  normal,  irregular  or  dicrotic, 
dependent  on  the  degree  of  fatty  change  in 
the  heart,  or,  if  of  high  tension,  from  fibrosis 
of  the  arterioles  (see  Heart,  Fatty  Growth 
on).    The  mental  activity  is  uncertain,  and 
many  external  causes  tend  to  modify  it; 
but  the  temperament  is  proverbially  'easy- 
going,' indolent,   and  lethargic,  especially 
after  meals,  although  very  frequently  in- 
terrupted by  attacks  of  peevishness  and  irri- 
tability, or'by  unusual  somnolence  and  quiet. 
Examples,  however,  of  considerable  intel- 
lectual attainments  are  not  unknown  among 
the  corpulent.    The  excretions  are  usually 
copious.     Profuse  sweating  is  induced  by 
slight   exertion,  and  the  secretion  of  the 
sebaceous  glands  is   abundant  and  often 
foetid.    The  urine  is  generally  acid,  often 
diminished  in  quantity,  and  contains  an  ex- 
cess of  uric  acid,  urates,  and  frequently  oxa- 
late of  calcium.    Partly  from  chafing,  and 
partly  from  the  excessive  cutaneous  secre- 
tions, intertrigo  and  other  eruptions  are  apt 
to  occur  in  the  folds  of  the  groin,  below  the 
mammee,  and  in  similar  parts.    The  vessels 
share  in  the  general  malnutrition  of  the 
tissues,  and  atheroma  of  the  arteries  is  often 
found,  whilst  the  veins  become  distended 
and  varicose,   forming    haemorrhoids  and 
varicocele.    Some  oedema  of  the  ankles  is 
also  usual,  and  haemorrhages  from  nose  or 
lungs  are  not  uncommon.    Depending  upon 
these  vascular  changes  are  the  congested 
and  bloated  appearance  of  the  face,  and  the 


liability  to  headaches,  vertigo,  and  giddiness. 
Disturbances  of  sight  and  hearing  are  fre- 
quently noticed  in  fat  people.  Irregularities 
of  menstruation,  which  may  be  early  in  ap. 
pearance,  are  frequent.  The  sexual  appetite 
is  frequently  deficient  in  both  sexes,  and 
sterility  is  common  in  women :  in  man  it  has 
been  attributed  to  the  deposition  of  fat  along 
the  course  of  the  spermatic  vessels,  causing 
imx^aired  nutrition  of  the  testes,  as  shown  by 
the  scanty  and  inactive  spermatozoa  found 
in  the  semen.  Accumulation  of  fat  around 
the  umbilical  ring  favours  the  occurrence 
of  hernia  in  this  situation,  a  not  uncommon 
event  in  the  corpulent.  The  enormous 
weight  of  the  abdomen  causes  a  constant 
backache  from  painful  overstrain  of  the 
dorsal  muscles. 

The  condition  of  obesity,  like  other  general 
perversions  of  nutrition,  most  distinctly  pre- 
sents other  characteristics  than  the  mere 
signs  and  symptoms  above  enumerated. 
'  Corpulence  is  not  only  a  disease  itself,  but 
the  harbinger  of  others,'  as  Hippocrates 
pointed  out.  There  are  certain  tendencies 
and  habihties  which  the  state  engenders ; 
and  intercurrent  maladies  come  to  possess 
special  features.  Periodically,  the  fat  man 
ails  without  perhaps  any  obvious  cause,  and 
such  aihnents  must  be  regarded  as  the 
expression  of  malnutrition  of  the  tissues 
produced  by  the  excess  of  fat.  Among  the 
more  prominent  of  these  affections  is  a 
proneness  to  catarrh  of  the  respiratory  and 
alimentary  mucous  membranes,  and  period- 
ical '  colds '  and  diarrhoeas  are  freqxient. 
This  is  in  great  part  due  to  the  fact  that 
the  power  of  self-regulation  of  temperature, 
which  the  body  possesses,  is  diminished  by 
the  thick  layer  of  subcutaneous  fat,  which  is 
a  bad  conductor  of  heat,  and  interferes  with 
compensatory  radiation.  At  the  same  time 
the  plethoric  condition,  and  the  enfeebled 
circulation  due  to  the  weak  heart,  tend  to 
the  same  end,  namely,  a  habUity  to  conges- 
tion of  the  ill- supported  tissues,  such  as  the 
mucous  membranes,  with  the  results  of  such 
congestion  in  excessive  secretion  and  other 
derangements  of  function. 

The  obese  subject  is  quite  as  liable  to  the 
acute  diseases  as  is  the  thin  man ;  and  these 
maladies  run  in  him  a  singiilarly  unfavour- 
able course.  The  diminished  power  of  heat- 
radiation  increases  the  pyrexia;  and  the 
weak  heart  favours  the  estabhshment  of  the 
adynamic  state.  Such  means  for  lowering 
the  temperature  as  cold  applications  have 
but  little  effect  through  the  thick  fat;  and 
aconite  is  contra-indacated  by  the  pulse. 
But  since  the  oxidismg  process  in  the  corpu- 
lent is  diminished,  the  temperatiu-e  in  the 
febrile  state  is  rarely  very  high,  and  at  the 
same  time  is  but  iU  resisted. 

The  effective  agent  in  fat  formation,  namely, 
deficient  oxidation,  also  favours  the  formation 
of  uric  acid,  and  hence  the  fat  are  often 
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gouty.  Saccharine  urine  (a  condition  which, 
whatever  view  be  taken  of  its  pathology,  is 
manifestly  an  expression  of  deficient  oxida- 
tion)— especially  that  form  which  is  met 
with  in  those  advanced  in  life — very  fre- 
quently occurs  in  stout  people,  not  only  in 
an  intermittent  form,  but  constantly  with 
other  symptoms  of  true  diabetes  mellitus.  In 
32  of  140  cases  of  diabetes  mellitus  observed 
by  Seegen,  obesity  preceded  the  glycosuria. 

Progress  and  Prognosis. — The  progress 
of  obesity  is  essentially  chronic,  and  rarely, 
if  ever,  tends  to  other  than  increase  of  this 
state.  Extreme  fatness  in  the  very  young, 
as  already  stated,  usually  subsides ;  but  the 
obesity  of  advanced  life  never  does,  unless 
any  exhaustive  disease  should  co-exist,  such 
as  cancer  or  diabetes ;  and  the  latter  by  no 
means  produces  then  the  emaciation  that  it 
causes  in  young  people.  Obesity  should,  on 
the  whole,  be  regarded  as  a  grave  matter, 
since  very  fat  people  rarely  reach  an  ad- 
vanced age;  whilst  a  decrease  of  fat  at 
middle  age  in  a  person  hitherto  stout  should 
be  regarded  with  suspicion. 

In  obesity,  death  by  syncope  may  result 
from  an  extremely  fatty  heart;  from  apo- 
plexy, caused  by  rupture  of  an  atheromatous 
vessel  in  the  brain ;  or  from  acute  pulmonary 
congestion,  with  general  oedema  from  cardiac 
dilatation ;  whilst  ruptm'e  of  the  heart,  angina 
pectoris,  and  uraemia  are  among  the  dangers 
to  which  the  obese  are  liable.  Not  infre- 
quently some  sudden  exertion  has  imme- 
diately preceded  the  fatal  end. 

Treatment. — It  is  unnecessary  even  to 
enmnerate  the  nostrums  that  a  fanciful  em- 
piricism has  suggested  for  the  prevention  or 
cure  of  obesity. 

Eecognisuig  that  accumulation  of  fat  is  a 
perversion  of  nutrition,  which,  if  once  estab- 
lished, and  with  a  strong  hereditary  pre- 
disposition, cannot  be  cured,  it  follows  that 
we  should  endeavour  to  prevent  as  far  as 
possible  its  increase,  by  avoidance  of  those 
factors  which  pathology  tells  us  are  favour- 
able to  its  development.  The  guides  as  to 
how  far  a  given  plan  may  be  proceeded  with 
are,  first  of  all,  the  age  and  general  condition 
of  the  patient,  especially  as  regards  the  heart's 
power ;  and,  secondly,  the  feelings  and  capa- 
bility of  the  patient,  as  the  treatment  is  pur- 
sued. Each  case  must  be  treated  according 
to  circumstances,  bearing  in  mind  that  the 
objects  to  be  aimed  at  are  to  diminish  the 
sources  of  the  fat,  and  to  increase  the  oxygen- 
carrying  power  of  the  blood  and  oxidising 
power  of  the  tissues. 

The  diet  must  be  regulated  in  quantity  and 
qtiaHty._  Since  a  healthy  diet  should  consist 
of  certain  proportions  of  nitrogenous,  amyloid, 
and  fatty  principles,  and  since  from  all  these 
three  substances  fat  may  be  formed  in  the 
body,  the.  question  arises,  which  can  be  most 
advantageously  diminished.  Experience  sup- 
ports our  pathological  knowledge  in  advo- 


cating a  withdrawal  as  far  as  possible  of 
fatty  and  more  especially  starchy  food,  whilst 
at  the  same  time  a  moderate  increase  in  albu- 
minoid matter  is  permitted ;  for  with  a  fair 
quantity  of  the  other  food -stuffs,  proteids 
increase  tissue-change.    It  is  on  this  prin- 
ciple that  systems  of  dietary  for  the  cor- 
pulent are  founded,  the  best  known  of  which 
bears  the  name  of  Banting,  who  for  a  year 
(1863)  successfully  followed  out  a  plan  laid 
down  for  him  by  Dr.  Harvey,  with  the  result 
of  losing  44  lbs.  in  weight,  and  without  the 
recurrence  of  corpulence  when  ordinary  diet 
was  resumed.    There  are  many  other  cases 
recorded.  Dr.  Oheyne,  who  weighed  32  st., 
reduced  himself  a  third  in  weight,  and  lived 
afterwards  in  good  health  to  the  age  of 
seventy -two   (Dr.   Wadd   on  Corpulence, 
1822). _  Lean  meats,  sweetbread,  fish — ex- 
cept rich  kinds,  such  as  sahnon  and  eels — 
clear  soups,  poultry,  game,  eggs,  cheese, 
green  vegetables,  toast,  gluten  bread,  fresh 
fruit,  and  pickles  are  allowable  articles  of 
diet.   An  average  diet  for  an  adult  would  be 
12  oz.  lean  meat,  6  oz,  rusks  or  gluten  bread, 
4  oz.  green  vegetables,  1  oz,  butter,  and  1^ 
pint  tea.    If  the  normal  daily  requirements 
be  put  at— proteids  180  grammes,  fats  86 
grammes,  and  carbohydrates  380  grammes 
(these  ingredients  being  water- free);  then 
the  Harvey-Banting  diet  may  be  taken  as — 
proteids  170  grammes,  fats  10  grammes, 
carbohydrates  80  grammes.    It  is  necessary 
that  the  regime  be  steadily  adhered  to  for 
a  considerable  period,  and  recurred  to  from 
time  to  time  when  the  weight  shows  signs 
of  mcreasLQg,  _  Several  well-known  modifi- 
cations of  this  diet  have  been  proposed, 
Ebstein's  plan  was  based  on — proteids  100 
grammes,  fats  85  grammes,  carbohydrates 
50  grammes,  with  1,750  grammes  of  fluid, 
being  an  amount  of  proteids  much  below  the 
normal,  whilst  the  fats  are  of  the  healthy 
quantity.    The  deficiency  of  proteids  tends  to 
prevent  this  diet  being  pursued  for  long  withy 
out  loss  of  strength,  and  it  would  be  prob- 
ably more  economical  if  rather  less  fat  and 
rather  more  starch  were  allowed.  Oertel's 
system  is  characterisedby  a  marked  restriction 
of  fluids,  the  dry  proteids  being  170  grammes, 
fats  44,  and  carbohydrates  114  grammes.  The 
reader  will  determine  for  himself  how  these 
proportions  of  alimentary  principles  may  be 
distributed  among  various  ordinary  articles 
of  diet.    The  exact  influence  of  an  excess  of 
water  in  tissue-rt&tabolism  is  uncertain,  but 
there  is  no  doubt  that  a  large  number  of 
fat  people  consume  an  excessive  amount  of 
fluid,  of  which  it  may  not  be  forgotten  that 
alcohol  forms  very  frequently  a  considerable 
proportion,  and  on  such  grounds  a  restricted 
intake  might  be  regarded  as  desirable.  But 
whilst   cases   of   obesity   associated  with 
anaimia  may  be"  benefited  by  this  treatment, 
it  must  be  admitted  that  dehydration  is  at- 
tended with  great  risk  in  plethoric  persons, 
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especially  if  the  nitrogenous  food  exceed  or 
even  equal  the  normal  quantity,  since  serious 
disorders  may  result  from  accumulation  in 
the  tissues  of  their  products  of  waste,  from 
lack  of  fluid  to  flush  them  out.  Still  more 
is  this  the  case  in  those  extreme  methods  of 
dieting  which  consist  of  a  practically  un- 
limited amount  of  meat  food,  with  complete 
abstinence  from  fats,  starches,  and  sugars ;  and 
with  such  regimen  a  large  allowance  of  hot 
water  is  insisted  on.  This  plan,  known  as 
the  Salisbury  treatment,  has  been  pursued 
in  a  modified  form  by  Mr.  Towers  Smith 
with  considerable  success.  The  fact  is  that 
each  plan  has  its  merits  and  can  claim  suc- 
cessful results,  but  judgment  is  requisite  in 
its  application  to  individual  cases.  All 
methods  compel  a  very  great  decrease  from 
the  normal  of  starches,  but  on  each  of  the 
other  ahmentary  principles  much  diversity 
of  practice  exists.  It  cannot,  however,  be 
too  strongly  insisted  on  that  for  any  con- 
siderable increase  in  nitrogenous  food  the 
kidneys  must  be  in  a  perfectly  healthy  state, 
and  this  should  only  be  permitted  in  con- 
junction with  a  free  exhibition  of  water. 
Alcohol  generally  should  be  avoided,  but 
especially  spirits  and  beer,  which  must  be 
absolutely  forbidden,  except  on  emergency ; 
cider  or  the  light  dry  wines,  both  white  and 
red,  diluted  with  water,  are  less  objectionable. 
Tea  and  coffee  are  supposed  to  interfere  with 
tissue-change,  and  therefore  should  be  taken 
sparingly;  and  milk,  from  the  quantity  of 
fat  it  contains,  is  to  some  extent  inadmissible, 
although  a  skim-milk  diet  has  been  proposed. 

Eegular  exercise,  within  the  limits  of  the 
patient's  powers,  such  as  riding,  walking, 
rowing,  and  gymnastics,  is  of  great  benefit 
by  directly  mducing  an  increased  oxidation 
of  tissue,  and  improving  the  quality  of  the 
blood,  and  therefore  its  oxygen  -  carrying 
power.  It  should  form  an  essential  part  of 
every  system  of  treatment,  the  amoimt  being 
determined  by  the  state  of  the  patient's 
heart.  Cold  bathing,  if  well  borne,  is  of 
advantage  on  similar  grounds.  Free  sweat- 
ing by  Tui'kish  baths  is  a  useful  adjunct  to 
dietetic  treatment,  unless  the  circulation  be 
enfeebled.  Breathing  compressed  air,  with 
the  object  of  increasing  the  tissue-oxidation, 
has  been  recommended. 

It  is  in  carrying  out  a  system  rather  than 
in  devising  one  that  the  difficulty  occurs. 
The  regularity  and  restraint  prove  irksome 
to  the  patient,  and  are  frequently  broken. 
Hence  it  is  that  the  regimen  and  spare  diet 
of  the  various  spas,  such  as  Carlsbad, 
Marienbad,  Kissingen,  and  Ems  have  great 
advantages,  since  at  such  places,  and  in  sucli 
surroundings,  the  patient  more  readily  and 
willingly  pursues  a  given  plan. 

In  the  treatment  of  intercurrent  diseases, 
it  is  essential  to  remember  the  enfeebled 
resisting  power  of  the  patient,  and  the 
frequent  necessity  for  stimulants. 


Among  the  many  drugs  that  have  been 
used  for  obesity  may  be  mentioned  alkalis, 
iron,  and  iodine.  Soap  was  formerly  much 
employed,  as  much  as  three  ounces  being 
given  daily  with  milk  and  lime  water ;  and 
some  of  the  good  effects  of  the  various 
'  waters '  are  ascribed  to  their  alkaline  pro- 
perties, especially  the  alkaline  aperients  of 
the  above-mentioned  spas.  Iron  is  an  essen-. 
tial  in  those  forms  of  cori^ulence  associated 
with  anaemia,  and  most  satisfactory  results 
follow  its  administration,  as  the  health  im- 
proves and  the  fat  diminishes.  Young  chlo- 
rotic  subjects  benefit  by  this  treatment,  which 
may  be  advantageously  carried  out  at  some 
chalybeate  spring,  such  as  Tunbridge  Wells, 
Harrogate,  or  Spa.  The  iodides,  such  as  those 
of  potassium  and  iron,  given  in  large  doses, 
undoubtedly  effect  a  reduction  in  the  amount 
of  fat,  but  not  always  with  a  corresponding 
improvement  in  health.  So  long  as  this  does 
not  suffer,  and  the  patient  improves,  the  drug 
may  be  persevered  in,  but  it  is  frequently 
very  badly  borne  when  taken  in  quantity. 
The  preparations  of  fucus  vesiculosus,  the 
basis  of  certain  quack  remedies,  appear  to 
depend  for  their  value  on  the  iodine  contained 
in  them.  Permanganate  of  potassium  has 
been  recommended  on  the  same  grounds 
tliat  its  use  is  advocated  in  Hthaemia  and  in 
glycosuria,  namely,  to  promote  oxidation. 

W.  H.  AXLCHIN. 

OBLADIS,  in  the  Tyrol.  —  Earthy 
sahne  waters  and  climatic  health  resort. 

OBSOLESCENT  {obsolesco,  I  grow 
out  of  use). — A  term  apphed  to  miliary 
tubercle,  when,  instead  of  undergoing  de- 
structive changes,  it  becomes  dried  up, 
shrunken,  and  hard,  and  thus  remains  inert. 
See  Tubercle. 

OBSTRUCTIOW  and  OCCLU- 
SION.— Obstruction  and  occlusion  of  the 
different  tubes  and  orifices  of  the  body  are 
mainly  effected  in  three  different  ways :  first, 
by  hlocMng  of  a  tube  by  its  contents; 
secondly,  by  alteration  in  its  walls ;  thirdly, 
by  pressure  from  without. 

1.  Blocking. — The  first  mode  of  obstruc- 
tion is  met  with  in  most  of  the  tubes  of  the 
body,  and  may  be  produced  in  various  ways. 
The  occluding  mass  may  be  composed  of  the 
normal  contents  of  the  tube ;  of  these  con- 
tents variously  altered;  or,  lastly,  it  may 
be  some  foreign  substance  introduced  fi-om 
without.  Examples  of  the  first  of  these 
modes  occur  in  the  intestine,  in  cases  of  im- 
pacted faeces  or  intestinal  concretions ;  in  the 
bihary  and  urinary  passages  from  calcuU ;  in 
the  ducts  of  glands  from  the  products  of 
catarrh  or  inspissated  mucus;  and  in  the 
blood-vessels  from  deposits  of  fibrin.  Ob- 
struction by  foreign  bodies  may  of  course 
occur  in  aU  tubes  in  direct  communication 
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with  the  external  surface,  but  even  internal 
tubes  are  sometimes  obstructed  in  this  man- 
ner. As  examples  of  this  may  be  cited  the 
occasional  obstruction  of  the  bile-ducts  by 
hydatid  cysts,  or  by  the  ascaris  lumbricoides ; 
of  the  pulmonary  artery  by  hydatids ;  of 
capillaries  by  masses  of  bacteria ;  and  of  the 
pulmonary  capillaries  by  air  sucked  in  by  a 
wounded  vein. 

2.  Parietal  Changes. — Obstruction  of 
tubes  from  alteration  in  their  walls  is  the 
most  common  cause  of  the  various  forms  of 
permanent  stricture,  and  may  arise  from 
many  different  conditions.  First,  in  those 
tubes  whose  walls  are  muscular,  it  may  be 
the  result  of  spasm.  This  form  of  obstruc- 
tion is  usually  only  of  temporary  diuration, 
and  is  probably  not  of  very  frequent  occur- 
rence. It  is  supposed  to  take  place  in  the 
urethra  and  the  bile-duct,  but  the  most  im- 
portant instances  of  it  are  met  with  in  the 
respiratory  and  vascular  sj'stems.  In  the 
former  we  have  examples  in  spasmodic 
closure  of  the  glottis,  and  also  in  the  narrow- 
ing of  the  bronchial  tubes  in  spasmodic 
asthma ;  in  the  latter  in  the  obstruction  by 
spasm  of  the  smaU  arteries  of  the  base  of  the 
brain,  to  which  the  initial  phenomena  of  the 
epileptic  seiziire  are  ascribed  by  some.  To  a 
similar  spasmodic  occlusion  of  the  arterioles 
of  the  lungs  Sir  George  Johnson  ascribes 
many  of  the  phenomena  of  cholera.  To  a 
more  prolonged  spasm  of  the  blood-vessels 
the  gangi-ene  of  Eaynaud's  disease,  and  that 
produced  by  ergot,  have  been  attributed. 

Obstruction  from  more  permanent  altera- 
tions in  the  walls  of  the  tubes  may  be  pro- 
duced, first,  by  acute  inflammatory  swelling 
and  (Edema,  and  by  the  formation  of  false 
membranes ;  and,  secondly,  by  chronic  in- 
flammatory thickenings  and  cicatricial  con- 
tractions. These  form  the  non-malignant 
permanent  strictures,  as  of  the  urethra, 
cesophagus,  pylorus,  and  intestines.  Thirdly, 
the  growth  of  some  mahgnant  or  other  tu- 
mour in  the  walls  of  tubes  may  lead  to  the 
same  result.  This  form  of  stricture  is  espe- 
cially common  in  the  digestive  canal,  from 
the  pharynx  downwards. 
_  3.  External  Pressure.— Lastly,  obstruc- 
tion and  occlusion  are  often  the  result  of 
pressure  from  without.  This  pressure  may 
be  exercised  by  a  timiour  of  some  kind,  or  by 
enlargement  of  an  organ,  as,  for  example,  the 
obstruction  of  the  trachea  produced  by  an 
enlarged  thyroid  body.  Or  the  pressure  from 
without  may  be  produced  by  the  efl"ects  of 
inflanamatory  processes  occurring  in  the  sur- 
rounding parts.  We  have  examples  of  this 
m  occlusion  of  the  intestine  by  fibrous  bands, 
and  in  obstruction  of  the  tubuli  uriniferi  of 
the  kidney  by  the  cirrhotic  process.  Other 
examples  of  pressure  from  without,  causing 
obstruction,  occur  in  displacements  of  the 
intestine  in  hernia,  with  which  may  be 
classed  the  various  forms  of  volvulus. 


Effects. — The  efieots  of  obstruction  and 
occlusion  differ,  of  course,  according  to  the 
tube  or  orifice  afl"ected.  They  are  in  part 
due  to  the  arrest  of  function  of  the  tube,  and 
in  part  are  purely  mechanical.  The  most 
general  mechanical  effect  is  dilatation  of  the 
tube  behind  the  seat  of  the  obstruction,  owing 
to  the  accumulation  of  its  contents  (see  Dila- 
tation). When  these  contents  are  themselves 
irritating,  or  when  the  disturbing  cause  also 
constricts  the  blood-vessels,  ulceration  or 
gangrene  and  perforation  are  liable  to  occur. 
The  other  effects  are  mainly  due  to  the  back- 
ward pressure  of  the  accumulation.  In  cases 
where  the  tube  is  the  duct  of  a  gland,  the 
tdtimate  effect  is  to  arrest  the  secreting  func- 
tion, and  cause  atrophy  of  its  substance.  This 
is  attended  by  cessation  of  any  further  accu- 
mulation; and  sometimes  complete  absorp- 
tion of  the  previous  accumulation  takes  place, 
and  the  dilated  duct  shrinks  and  becomes 
completely  atrophied.  Examples  of  this 
series  of  changes  occur  not  infrequently  in 
the  ureter  and  kidney.  W.  Oayley. 

OCCUPATION",  .etiology  of.— See 

Disease,  Causes  of;  and  Public  Health. 

CEDEMA  (oiSecB,  I  swell).— Synon.  :  Fr. 
CEdeme;  Ger.  (Edem. — A  dropsical  effusion 
in  cellular  tissue,  whether  subcutaneous,  sub- 
mucous, subserous,  or  in  the  interstices  of 
organs,    ^ee  Dropsy. 

CE3SOPHAGUS,  Diseases  of.— Synon.  : 
Fr.  Maladies  de  VCEsophage;  Ger.  Erank- 
heiten  der  Speiserdhre. — The  diseases  of  the 
oesophagus  may  be  considered  in  the  follow- 
ing order  :  (1)  CEsophagitis ;  (2)  Ulceration ; 
(3)  Dilatation ;  (4)  Stricture ;  and  (5)  Morbid 
Growths. 

1.  CEsophagitis. — Definition. — Inflam- 
mation of  the  oesophagus. 

Etiology. — Inflammation  of  the  oesopha- 
gus, arising  in  its  structures  and  confined  to 
it,  is  an  affection  of  rare  occurrence ;  or  it 
may  be  that  it  offers  so  few  marked  symptoms 
that  but  small  attention  is  paid  to  it,  and  it 
never  comes  before  the  physician.  But  by 
no  means  uncommon  is  the  extension  of  in- 
flammation to  the  oesophagus  from  neighbour- 
ing structures.  Thus,  a  catarrhal  inflamma- 
tion of  the  throat  and  fauces  may  pass  down 
the  cesophagus.  In  children  thrush  has  been 
seen  to  extend  into  the  gullet,  setting  up  a 
certain  amount  of  inflammation;  and  the 
same  holds  good  with  regard  to  diphtheria 
and  croup.  Where  organic  disease  of  this 
tube  exists,  a  certain  amount  of  inflamma- 
tion is  liable  to  be  set  up.  But  by  far  the 
most  common  causes  of  acute  oesophagitis  are 
the  ingestion  of  irritating  or  corrosive  sub- 
stances, such  as  boiling  water,  alkalis,  or 
acids ;  and  mechanical  injury  from  the  intro- 
duction of  foreign  bodies. 

Symptoms. — Somewhere  in  the  line  of  the 
cesophagus,  pain,  varying  in  intensity,  of  a 
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burning  or  lancinating  character,  is  com- 
plained of,  at  times  so  severe  as  to  induce 
vomiting.  This  pain  is  rendered  intensely 
acute  by  all  attempts  at  swallowiug.  Even 
the  passage  of  the  saliva  is  sufficient  to  set  it 
up,  and  hence  it  is  that  this  fluid  is  seen 
dribbling  from  the  mouth  of  the  child  who  is 
the  subject  of  this  disorder.  Thirst  is  a  usual 
accompaniment  of  oesophagitis ;  but  rather 
than  endure  the  agony  of  swallowing  fluids, 
the  individual  will  put  from  him  all  fluids, 
however  bland.  If  the  attendant  insist  upon 
an  effort  being  made  to  swaUow  some  susten- 
ance, most  usually  this  is  speedily  rejected, 
accompanied  with  much  viscid  mucus,  flakes 
of  lymph,  membranous  shreds,  and  sometimes 
blood  or  pus.  The  amount  of  fever  and  con- 
stitutional disturbance  is  in  proportion  to  the 
intensity  of  the  inflammation. 

Peognosis. — If  simple,  acute  oesophagitis 
usually  terminates  in  resolution,  and  some- 
what speedily.  If  it  be  due  to  the  passage 
of  acrid  or  hot  substances,  ulceration  of  the 
oesophagus  may  result ;  or  simply  a  perma- 
nent thickening  of  the  coats  of  the  tube, 
whereby  its  calibre  is  reduced,  and  stricture 
is  the  result. 

Treatment. — It  is  best  to  abstain  from  all 
attempts  to  give  nourishment  in  the  ordinary 
way,  and  to  rely  entirely  upon  nutritive  ene- 
mata  till  the  acuteness  of  the  affection  has 
passed.  Ice  may,  however,  be  given  to  the 
patient  to  suck,  if  it  prove  agreeable  to  him. 
For  the  relief  of  the  pain  warm  poultices 
may  be  applied  externally,  or  opiate  fomenta- 
tions ;  cocaine  lozenges,  |  gr.  in  each,  may  be 
sucked.  Opium  may  be  administered  either 
by  enema,  or  subcutaneously.  The  state  of 
the  bowels  must  be  attended  to. 

2.  Ulceration. — Etiology. — This  affec- 
tion, as  we  have  already  seen,  may  arise  as 
the  result  of  the  passage  of  irritating  fluids 
through  the  oesophagus.  More  commonly  it 
is  brought  about  by  the  swallowing  of  certain 
pointed  or  angular  bodies  which  stick  in  the 
guUet,  and  cannot  be  dislodged;  or  which, 
before  their  removal,  have  eroded  the  mucous 
membrane  and  produced  ulceration.  Simple 
ulcer  and  perforating  ulcer  of  the  oesophagus 
have  also  been  described ;  they  are  similar  to 
those  which  are  observed  in  the  stomach,  but 
are  of  rare  occmrrence. 

Symptoms. — These  are  similar  to  the  pheno- 
mena described  under  oesophagitis,  only  the 
pain  is  more  locaUsed,  and  is  more  generally 
referred  to  a  circumscribed  spot  between  the 
scapulae  in  the  back,  at  the  top  of  the  sternum, 
or  in  the  prsecordia.  The  same  difficulty  in 
swallowing  is  experienced,  and,  on  account 
of  the  slowness  of  the  ulcerated  surface  to 
heal,  is  much  more  protracted,  so  that  the 
patient  emaciates  rapidly,  and  death  from 
starvation  has  even  been  known  to  occur. 
Hsemorrhage  occiu:ring  in  the  act  of  vomiting 
or  expectoration  is  highly  suggestive  of  ulcer. 
In  the  perforating  variety  a  commimication 


DISEASES  OF 

may  be  estabUshed  between  the  oesophagus 
and  one  of  the  bronchi — more  likely  the  left 
the  pleura,  or  the  pericardium.  Auscultation 
may  reveal  a  change  of  tone  in  the  sound  of 
the  swallow,  it  being  more  dead  in  quality 
than  in  health.  The  bolus  swallowed  seems 
also  as  if  it  were  diminished  in  bulk,  but 
much  elongated,  so  that  it  takes  longer  to 
pass  the  ulcerated  spot  than  it  does  at  any 
other  portion  of  the  tube. 

Prognosis.— This  must  be  founded  on  the 
nature  of  the  ulcer,  but  it  is  always  serious. 

Treatment. — Not  much  reliance  is  to  be 
placed  upon  medicinal  treatment.  The  pa- 
tient's strength  must  be  sustained  by  the  liberal 
use  of  generous  diet  if  he  can  swaUow,  or  by 
nutrient  enemata.  It  may  be  possible  to 
pass  into  the  stomach  a  smaU-sized  oesopha- 
geal tube  (catheter  No.  15)  and  thereby  intro- 
duce plenty  of  nourishment.  Stimulants  will 
also  most  likely  be  called  for.  Ice  may  be 
freely  allowed.  Local  application  of  nitrate 
of  silver,  tannic  acid,  carbonate  of  bismuth, 
borax,  cocaine,  and  other  agents,  by  means  of 
bougies,  has  been  advised. 

3.  Dilatation. — Dilatation  may  affect  the 
oesophagus  in  its  entire  length,  but  more 
commonly  involves  merely  a  portion  of  the 
tube,  as  is  frequently  observed  in  cases  of 
stricture  of  the  oesophagus,  which  in  almost 
every  case  precedes  this  condition.  In  addi- 
tion to  this,  sacs  are  met  with  in  the  walls  of 
the  canal,  which  communicate  with  it.  These 
diverticula  are  usually  formed  by  the  disten- 
sion of  aU  the  coats  of  the  oesophagus,  but 
sometimes  by  the  mucous  membrane  alone 
becoming  dilated,  and  pushed  between  the 
other  coats.  The  causes  which  give  rise  to 
this  condition,  in  addition  to  stricture,  are 
the  lodgment  of  some  foreign  body  in  the 
walls  of  the  oesophagus  (this  is  one  of  the 
most  frequent  origins  of  the  diverticula),  and 
paralysis  of  the  walls  induced  by  chronic 
inflammation. 

Symptoms.- — These  are  not  marked.  If  the 
dilatation  be  idiopathic,  and  involve  the  whole 
length  of  the  tube,  nothing  very  abnormal 
will  be  present  to  lead  to  the  discovery  of 
this  condition.  If  it  be  secondary,  dependent 
upon  stricture,  then,  in  addition  to  the 
symptoms  described  under  that  head,  it 
will  be  observed  that  the  food,  after  it  has 
been  swallowed,  is  much  longer  retained  than 
formerly.  There  is  also  experienced  a  sensa- 
tion of  fulness,  which  may  sometimes  be 
perceptible  to  vision,  at  the  point  above  the 
stricture,  and  this  is  accompanied  by  regurgi- 
tation of  the  food  into  the  mouth,  initiating 
in  this  way  a  habit  of  chronic  rumination ;  or 
there  is  experienced  a  desire  to  relieve  the 
sensation  by  vomiting,  which  sooner  or  later 
occurs,  spontaneously  or  induced  by  the  pa- 
tient himself,  and  affords  great  and  immediate 
comfort.  In  the  case  of  diverticula,  when  of 
some  size,  the  symptoms  are  very  similar  to 
those  above  described.   In  addition,  it  may 
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be  noticed  that  a  very  bad  odour  is  given  off 
from  the  mouth  of  the  patient,  due  to  the 
retention  and  decomposition  of  the  food  in 
these  pouches.  According  to  their_  site,  tu- 
mours, varying  in  size  as  the  individual  has 
more  or  less  lately  been  partaking  of  food, 
may  be  observed.  These  may  sometimes 
interfere  with  respiration,  deglutition,  or  cir- 
culation. Auscultation  in  the  case  of  simple 
dilatation  indicates  that  no  obstruction  to  the 
passage  of  the  bolus  exists,  and  there  is  no 
prolongation  of  the  time  it  takes  to  pass  into 
the  stomach.  But  an  alteration  in  the  vigour 
of  the  peristaltic  action  is  observed.  There 
is  a  deficiency  or  entire  loss  of  the  contrac- 
tion of  the  muscles,  and  the  gradual  trans- 
mission of  the  bolus  onwards  is  no  longer 
heard,  but  it  appears  to  run  or  drop  at  once 
into  the  stomach.  It  is  generally  believed 
that  men  are  more  subject  to  this  affection 
than  women ;  and  it  is  met  with  in  the 
decline  of  life. 

Treatment. — Treatment  is  of  no  avail  for 
simple  dilatation  of  the  oesophagus,  except 
to  remove  the  cause,  if  possible,  and  to  treat 
symptoms.  In  reference  to  the  treatment  of 
diverticula,  see  Memoir  by  Mr.  ButUn,  Boyal 
Med.-CMr.  Trans,  vol.  Ixxvi.  1898. 

4.  Strictiire.— This  affection  may  be  the 
result  of  either  of  the  two  first-named  dis- 
orders ;  or  of  a  changed  condition  of  the  walls 
of  the  oesophagus,  brought  about  by  the  exist- 
ence of  a  new-growth,  such  as  cancer,  or 
syphilis.  Further,  contraction  of  the  oeso- 
phagus may  be  due  to  the  presence  of  a 
tumour  or  other  growth  pressing  upon,  and  so 
nan-owing  its  calibre.  Or,  finally,  it  may  be 
simply  fimctional,  giving  rise  to  temporary 
obstruction,  known  as  spasm  (oesophagismus) 
and  functional  paralysis  of  the  oesophagus. 

Symptoms. — Organic  stricture  of  the  oeso- 
phagus may  have  existed  for  some  time  before 
the  gravity  of  the  complaint  is  realised,  be- 
cause the  symptoms  develop  themselves  only 
gradually.  The  most  noticeable  is  the  diffi- 
culty in  swallowing.  At  first  this  may  be 
merely  occasional,  and  only  perceived  when 
an  effort  is  made  to  pass  a  tolerably  large 
bolus  down  the  gullet;  but  gradually  the 
difficulty  increases,  and  it  is  now  not  only 
confined  to  the  attempt  to  swallow  solids, 
however  finely  masticated,  but  semi-solids 
give  rise  to  a  sensation  as  if  the  food  never 
passed  a  certain  point,  this  point  being  usu- 
ally referred  to  the  manubrium  sterni,  where 
the  stricture  is  situated.  If  the  patient,  by 
dint  of  resolution  and  perseverance,  over- 
come the  difficulty  to  such  an  extent  as  to 
flwaUow  some  food,  the  first  morsel  passed 
bemg  always  the  greatest  trial,  it  may  be 
retamed  for  a  time,  but  is  ultimately  rejected, 
ihis  desire  to  get  rid  of  the  food  swallowed 
increases  to  such  an  extent,  that  all  aliment 
IS  regurgitated,  rather  than  vomited.  The 
rejected  matter  consists  of  the  food,  little 
altered,  mixed  with  mucus,  or  sometimes 
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with  a  little  blood  and  pus.  The  reaction 
is  always  alkaline.  Finally  the  dysphagia 
becomes  so  marked  that  even  the  attempt 
to  swallow  hquids  is  given  up  as  hopeless. 
Coincident  vsdth  the  advance  of  this  dys- 
phagia does  the  emaciation  progress;  the 
abdomen  falls  in  ;  and  the  patient  dies  from 
starvation.  The  passage  of  a  bougie  will 
definitely  settle  any  doubt  as  to  the  exist- 
ence of  an  organic  stricture,  besides  afford- 
ing information  as  to  its  site,  extent,  and 
form;  but  the  operation  must  not  be  per- 
formed without  due  consideration,  as  it  has 
happened  that  an  unrecognised  aneurysm  has 
been  accidentally  ruptured  by  the  passage  of 
an  instrument.  Auscultation  vsdll  also  aid 
in  the  diagnosis.  It  will  reveal  the  same 
slowing  of  the  passage  of  the  bolus  already 
referred  to,  and  the  same  elongation  of  it. 
In  addition,  if  the  stricture  be  very  narrow, 
then  the  food  will  be  heard  to  pass  through 
it  with  difficulty  and  with  a  creaking  sound ; 
while  if  it  be  narrower  stDl,  particularly  if 
the  food  he  fluid,  '  it  eddies  as  it  were  in  a 
fimnel,  with  a  prolonged  resonant  gurgle,'  as 
described  by  Dr.  Allbutt. 

Spasmodic   stricture  of  the  oesophagus 
(which  is  merely  a  temporary  clonic  contrac- 
tion of  the  muscular  coat)  differs  firom  the 
organic  form  in  the  suddenness  with  which 
the  dysphagia  comes  on;    its  paroxysmal 
nature ;  its  not  infrequently  being  hut  one 
of  the  many  symptoms  of  hysteria;  its 
occurrence  in  young  anasmic  females,  or 
hypochrondriacalmen;  and  though  dyspepsia 
may  be  complained  of,  and  even  prove  an 
exciting  cause,  still  emaciation  does  not  exist. 
The  point  where  the  impediment  to  the  pas- 
sage of  the  food  is  experienced  is  usually  at 
the  upper  part  of  the  oesophagus  or  pharynx. 
Occasionally  pain   is  complained    of  on 
attempting  to  swallow,  and  food  taken  is 
sometimes  ejected.    But  the  spasm  soon 
yields,  and  food  finds  it  way  into  the  stomach. 
The  difficulty  in  swallowing  is  much  increased 
by  the  attempt  being  witnessed  by  sympathis- 
ing friends,  and  a  stern  command  to  cease 
from  such  frivolous  efforts  often  succeeds,  to 
a  surprising  degree,  in  overcoming  the  dys- 
phagia.   On  introducing  a  bougie,  it  will  of 
course  be  stopped  if  the  spasm  exists  at  the 
moment;   but  gentle,    careful,  continuous 
pressure  will  idtimately  cause  the  spasm  to 
give  way,  and  thus  its  true  nature  wiH  be 
revealed. 

Prognosis. — The  prognosis  in  casas  of  real 
organic  stricture  cannot  be  otherwise  than 
always  grave.  _  If  it  be  due  to  cancerous 
growth,  then  it  must  necessarily  be  most 
unfavourable.  Spasmodic  stricture  is  verv 
hopefril. 

Treatment.—  The  treatment  appertains 
more  to  the  domain  of  surgery  than  of  medi- 
cine. In  the  caSe  of  organic  stricture,  the 
frequent  passage  of  bougies  of  varying  size 
often  proves  valuable,  except  in  the  case  of 
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cancer,  when  it  should  never  be  attempted. 
Diet  must  be  attended  to,  the  state  of  the 
stomach  looked  to,  and  dyspeptic  indications 
combated.  If  food  cannot  be  swallowed,  a 
small  catheter  may  be  introduced  through 
the  stricture,  and  the  patient  fed  by  the 
stomach-pump ;  or  nutrient  enemata  may  be 
administered.  For  the  spasmodic  variety, 
the  general  system  must  be  treated,  tonics 
prescribed,  and  the  usual  anti-hysterical 
remedies  ordered. 

5.  Morbid  Growths.— By  far  the  most 
common  form  of  growth  in  the  oesophagus  is 
cancer.  Occasionally  fibroid  tumours  are  seen, 
either  as  such,  or  as  polypi,  situated  about 
the  level  of  the  cricoid  cartilage.  When  carci- 
nomatous, the  growth  may  be  any  of  the 
usual  varieties  of  cancer,  but  most  commonly 
it  is  the  pavement-cell  epithelioma  which 
invades  this  organ.  It  will  occasionally  be 
found  to  aifect  the  upper  third,  much  more 
commonly  the  lower  third,  and  very  rarely 
the  middle  of  the  gullet.  It  commences  in 
the  submucous  tissue,  speedily  involving  the 
other  coats  of  the  tube.  From  this  it  may 
extend  to  other  organs,  and  perforation  of 
the  trachea,  bronchi,  aorta,  or  pericardium 
may  take  place. 

Symptoms. — Confining  the  attention  to 
cancer  of  the  oesophagus,  this  disease  may 
well  be  suspected  if,  in  an  individual  above 
middle  age,  gradually  increasing  dysphagia 
be  complained  of;  if  symptoms  of  stricture 
be  pronounced ;  if  pain  be  experienced, 
especially  of  a  lancinating  character,  about 
the  spine  and  shoulder-blades ;  if  nausea  and 
retching  be  observed,  together  with  irritating 
cough,  and  occasional  hiccough;  if  the 
patient  continue  to  emaciate,  and  present 
the  dirty  greenish-yeUow  complexion  com- 
mon in  cancerous  cachexia,  together  with 
enlargement  of  lymphatic  glands  ;  and  most 
certainly  shall  we  be  confirmed  in  our 
diagnosis  if,  on  examination  of  the  vomited 
matters,  cancer-cells  or  nests  of  epithelial 
cells  be  seen. 

Prognosis. — The  prognosis  is  of  the  worst 
description.  The  patient  gradually  becomes 
exhausted,  and  dies  of  inanition. 

Treatment. — Treatment  can  be  merely 
palliative.  It  consists  in  relieving  the  pain 
by  anodynes ;  and  endeavouring  to  sustain 
the  patient's  strength  as  long  as  possible, 
most  successfully  by  the  use  of  peptonised 
nutrient  enemata.  To  prolong  life,  the  aid 
of  the  surgeon  may  be  called  in,  either  to 
dilate  t£e  stricture  by  catheters,  or  to  per- 
form gastrostomy.  CEsophagotomy  will 
probably  be  out  of  the  question. 

Claud  Muirhead. 

CESTRUS  {ola-rpot,  a  gadfly).— Synon.  : 
Fr.  (Estre;  Ger.  Bremse.  —  A  genus  of 
dipterous  insects,  called  gadflies,  the  larvae 
of  which,  vulgarly  known  as  maggots  or  bots, 
live  parasitically  in  man  and  animals.  The 


ordinary  human  hot,  (Eat/rus  hondrda,  is  of 
rare  occurrence  in  England,  but  is  not  infre- 
quently met  with  in  warm  countries,  espe- 
cially in  South  America.  The  larva  of  the 
gadfly  of  the  ox,  CEatrua  bovia,  also  occasion- 
ally attacks  man. 

True  maggots  and  other  bot-like  larvse  are 
occasionally  encountered  in  medical  practice. 
The  late  Dr.  Livingstone,  when  in  Africa, 
was  attacked  in  the  leg  by  a  small  bot-like 
larva,  which  Dr.  Kirk  removed  by  incision. 
The  specimen  is  now  preserved  in  the  mu- 
seum of  the  Royal  CoUege  of  Surgeons  of 
England. 

OEYNHAUSEN,  or  REHME,  in 
Germany. — Gaseous  thermal  salt  waters. 
See  Mineral  Waters. 

OPEN,  in  Hungary.  —  Sulphated 
waters.    See  Mineral  Waters. 

O'iDIUM      ALBICANS.  —  Synon.  : 

Saccharomycea  mycoderma ;  Mycoderma 
vini  (Gravsdtz). — A  vegetable  parasite,  asso- 
ciated with  thrush.   See  Mouth,  Diseases  oL 

OINOMANIA  {olvos,  wine ;  and  iiavia^ 
madness). — A  synonym  for  dipsomania.  See 
Dipsomania. 

OLD  AGE,  Signs  of. — See  Senility. 

OLFACTORY  NERVE,  Morbid 
Conditions  of. — The  principal  morbid  con- 
ditions that  occur  in  connexion  with  th& 
nerve  of  smeU  are  the  following :  (1)  Hyper- 
sesthesia;  (2)  Subjective  Sensations  of  SmeU; 

(3)  Perversion  of  the  Sense  of  SmeU;  and 

(4)  Olfactory  Anaesthesia. 

1.  Olfactory  Hypersesthesia. — Synon.  : 
Hyperosmia. 

Definition.- — Increased  sensitiveness  of 
the  olfactory  nerve. 

Etiology  and  Symptoms. — This  condition, 
is  seen  in  the  increased  nervous  sensibiUty 
which  results  from  chronic  debihtating  ill- 
ness. It  occurs  also  in  hysteria,  in  which 
remarkable,  almost  animal,  acuteness  of  the 
sense  is  sometimes  present,  so  that  not  only 
objects  but  persons  have  been  discriminated 
by  this  means.  In  insanity  the  same  con- 
dition is  sometimes  met  with.  It  is  usuaUy 
associated  with,  and  has  to  be  distinguished 
from,  an  altered  appreciation  of  odours,  shown, 
in  the  abnormal  enjoyment  of  or  disgust  at 
the  odours  which  are  recognised  with  natural 
or  preternatural  acuteness. 

Treatment. — The  condition  rarely  calls- 
for  special  treatment. 

2.  Subjective  Sensations  of  Smell.— 
Subjective  sensations  of  smeU  occur  from 
central  disease,  or  fi-om  irritation  of  the 
nerve  of  smell.  In  the  insane,  olfactory 
hallucinations  occur,  though  less  commonly 
than  those  of  the  visual  or  auditory  sense. 
Schlager  met  with  them  in  five  cases  out  of 
six  hundred.  In  epUepsy  subjective  sensa- 
tions of  smell  occur  as  occasional  prodromata- 
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of  fits,  and  the  disease  in  these  cases  probably 
involves  the  olfactory  centre  in  the  anterior 
part  of  the  temporo-sphenoidal  lobe.  It  was 
so  in  a  case  of  tumour  recorded  by  Sander. 
Irritation  of  the  nerve,  from  meningeal  dis- 
ease or  injury,  also,  in  rare  cases,  causes 
olfactory  hyperffisthesia.  Persistent  disagi-ee- 
able  smells  are  occasionally  complained  of 
after  influenza.  Sir  Eichard  Quain  has  re- 
corded an  interesting  case  of  perityphlitis,  in 
which  an  apparently  subjective  sensation  of 
a  foul  odour  was  persistently  complained  of 
by  the  patient,  until  evacuation  of  the  con- 
tents of  the  abscess,  when  the  supposed  smeU 
completely  disappeared. 

3.  Perversion  of  the  Sense  of  Smell. 
Synon.  :  Parosmia. — This  is  a  rare  condition 
which  occasionally  results  from  irritation  of 
the  nerve  or  central  organ.  In  a  case  re- 
corded by  Legg,  some  time  after  an  injury  to 
the  head  all  substances  '  tasted '  of  gas  or 
paraffine,  and  there  was  marked  diminution 
in  the  acuteness  of  the  sense  of  smell. 

4.  Olfactory  Anaesthesia.  —  Synon.  : 
Anosmia. 

Definition. — Loss  or  diminution  of  the 
sense  of  smell. 

jEtiology.  —  The  causes  may  be  local 
changes  in  the  organ  of  smeU ;  disease  of  the 
nerve ;  or  disease  of  the  centre. 

(a)  Among  local  causes  may  be  mentioned 
the  following :  (1)  Acute  and  chronic  catarrh 
of  the  olfactory  mucous  membrane,  the  latter 
causing  thickening — a  condition  sometimes 
produced  by  excessive  snuff-taking.  A  large 
proportion  of  the  cases  foUow  severe  and  pro- 
longed catarrh,  and  are  due  purely  to  the 
local  effect  on  the  tissues  through  which  the 
olfactory  nerve-endings  are  stimulated.  (2) 
Dryness  of  the  mucous  membrane,  as  in 
cases  of  destruction  of  the  external  nose 
(Notta),  or  in  paralysis  of  the  fifth  nerve. 
(3)  Occlusion  of  the  passage  by  polypus,  pre- 
venting the  access  of  air  to  the  olfactory 
region.  (4)  Impaired  access  of  air  conse- 
quent on  facial  paralysis.  The  loss  of  the 
power  of  dilating  and  keeping  expanded  the 
nostril  prevents  a  due  quantity  of  air  being 
drawn  through  the  nasal  passage ;  and,  more- 
over, the  loss  of  power  of  compressing  the 
nostril  in  '  sniffing '  prevents  the  aur  being 
directed  into  the  olfactory  region.  (5)  In 
rare  cases  loss  of  pigment  in  the  nose,  con- 
sequent on  general  loss  of  pigment,  has 
appeared  the  cause  of  loss  of  smell. 

(b)  Damage  to  the  olfactory  nerve  may 
result  from  injury  or  disease.  It  is  not  an 
uncommon  result  of  blows  or  faUs  upon  the 
!i!  J  probable  that  in  these  cases 
the  dehcate  olfactory  nerves  are  lacerated  as 
they  pass  through  the  bone,  or  may  even  be 
torn  from  the  bulb  (see  NosK,  Diseases  of). 
J-Jie  bulb,  or  tract,  may  also  suffer  in  adja- 
cent disease,  as  tumour,  abscess,  caries  of 
toe  bone,  and  meningeal  changes,  especially 
sypmiitic.  Spontaneous  atrophy  of  the  olfac- 


tory bulbs  occasionally  occurs  in  old  age,  and 
has  been  met  with  in  younger  persons,  and 
(rarely)  in  tabes  dorsalis.  Excessive  stimu- 
lation of  the  nerve  by  a  very  powerful  odour 
has  been  followed  by  anosmia, 
j  (c)  In  cerebral  disease  the  sense  of  smell  is 
:  sometimes  lost.  It  may  be  impaired  in  so- 
called  functional  disease,  as  in  hysteria,  and 
in  degenerative  disease,  as  paralytic  dementia. 
It  is  occasionally  lost  in  organic  disease  in- 
volving the  roots  of  the  olfactory  nerve. 
Unilateral  anosmia  has  been  met  with  in 
cases  of  aphasia  (Hughlings  Jackson),  an 
association  which  is  explained  by  the  passage 
of  the  external  root  of  the  olfactory  nerve 
past  the  island  of  Eeil  to  the  anterior  part  of 
the  temporo-sphenoidal  lobe.  Together  with 
the  other  special  senses,  loss  of  smell  has 
been  observed  on  the  side  opposite  to  a  lesion 
near  the  posterior  extremity  of  the  internal 
capsule  in  the  opposite  hemisphere. 

It  is  to  be  remembered  that  the  olfactory 
nerves  are  sometimes  congenitally  absent. 

Symptoms. — The  evidence  of  anosmia  is 
the  loss  of  the  perception  of  odours  and 
flavours — the  former  term  being  appHed  to 
the  sensation  when  its  cause  enters  by 
the  anterior  nares,  the  latter  when  it  enters 
by  the  posterior  nares  and  the  sensation  is 
blended  with  that  of  taste.  It  is  generally 
imagined  that  flavours  are  tasted,  and  hence 
those  who  are  suffering  only  from  anosmia 
are  said  to  have  lost  smell  and  taste.  The 
loss  of  the  olfactory  sensation  may  be  partial 
or  complete,  according  to  the  extent  of  in- 
volvement of  the  nerves.  In  some  cases, 
especially  of  traumatic  origin,  the  ability  to 
perceive  one  or  two  odours  may  be  unim- 
paired, no  others  being  recognised.  It  may 
be  lost  on  both  sides,  when  due  to  degenera- 
tive changes ;  or  on  one  side  only,  from  local 
changes  or  injury  or  brain-disease.  When 
due  to  organic  brain-disease,  it  is  generally 
lost  on  the  side  of  the  cerebral  lesion.  Uni- 
lateral loss,  in  hysterical  hemianaesthesia, 
occurs  on  the  side  opposite  to  the  hemisphere 
which  is  in  a  state  of  partial  inhibition ;  and 
a  similar  loss,  with  that  of  the  other  special 
senses,  has  been  met  with  in  rare  cases  of 
organic  disease. 

Diagnosis.— The  diagnosis  presents  httle 
difficulty.  In  examination,  care  must  be 
taken  to  employ  only  substances — as  aroma- 
tic oils,  &c. — which  affect  the  olfactory  nerve, 
and  not  acrid  substances,  as  ammonia  and 
acetic  acid,  which  stimulate  also  the  fifth 
nerve. 

Prognosis.— The  prognosis  in  anosmia  is 
favourable  when  it  is  due  to  a  local  cause 
which  has  existed  but  a  short  time,  or  in 
which  its  cause  (such  as  obstruction  from  a 
polypus)  can  be  removed.  Prolonged  changes 
in  the  mucous  membrane  of  the  nose  seldom 
pass  away  sufficiently  to  permit  restoration 
of  smell;  and  whenever  there  is  reason  to 
suspect  injury  or  disease  of  the  olfactory 
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nerve  or  centre,  recovery  is  very  improbable. 
Hence  traumatic  loss  of  smell,  which  has  con- 
tinued for  some  months,  v/ill  certainly  persist. 

Treatment.  —  Anosmia,  as  a  symptom, 
rarely  calls  for  treatment,  which  should  be 
directed  to  its  cause.  Sometimes  local 
stimulation  is  of  service;  and  occasionally 
counter-irritation,  by  blisters  to  the  necli, 
has  appeared  to  assist  recovery.  In  hyste- 
rical cases  faradisation  of  the  nasal  mucous 
membrane  has  been  recommended ;  but  the 
olfactory  nerve  itself  is  not  accessible  to  elec- 
trical stimulation.  The  chief  therapeutical 
measiu'es  are  those  for  the  treatment  of  the 
nasal  mucous  membrane.  See  Nose,  Diseases 

of.  W.  E.  GOWERS. 

OLIG-ffiMIA  (oXi'yos,  small;  and  alfia, 
blood). — Deficiency  of  the  total  amount  of 
blood  in  the  body.  See  Blood,  Morbid  Con- 
ditions of. 

OMAGRA  {S)fxos,  the  shoulder ;  and 
aypa,  a  seizure). — Stnon.  :  Fr.  Omagre ;  Ger. 
Schultergiclit. — A  name  for  gout  in  the 
shoulder.    See  Gout. 

OMENTUM,  Diseases  of.— -See  Peri- 
toneum, Diseases  of. 

ONANISM  (Onan). — A  synonym  for 
masttu'bation.    See  Masturbation. 

ONYCHIA  (pvv^,  the  nail).— An  inflam- 
matory affection  of  the  matrix  of  the  nail. 
See  Nails,  Diseases  of. 

ONYCHOGRYPHOSIS  the 

nail ;  and  ypuTror,  cm-ved). — -This  term  is  ap- 
plied to  curvature  of  the  nails ;  and,  more 
particularly,  to  the  oblique  elevation  of  the 
nails  from  their  matrix  by  the  accumulation 
beneath  them  of  crude  cell-substance,  which 
forms  a  kind  of  wedge,  and  crumbles  away 
upon  desiccation.    See  Nails,  Diseases  of. 

ONYCHOMYCOSIS  (&vv^,  the  nail; 
and  ixvKTjs,  a  fungus). — Parasitic  disease  of 
the  nails.  See  Tinea  Tricophytina  ;  Favus  ; 
and  Nails,  Diseases  of. 

OPHTHALMIA  {ocpBaXfids,  the  eye).— 
Synon.  :  Fr.  Ophthalmie ;  Ger.  Ophthalmia. 
A  general  term  which  might  be  used  to  ex- 
press any  morbid  condition  of  the  eye,  but 
which  is  restricted  by  custom  to  the  forms 
of  inflammation  which  originate  in  the 
superficial  structures  of  the  organ,  such  as 
the  varieties  of  conjunctivitis,  or  the  phlyc- 
tenulae  which  sometimes  appear  upon  the 
cornea  and  may  give  rise  to  shallow  ulcers. 
Thus  we  have  mention  by  authors  of  infan- 
tile, catarrhal,  contagious,  purulent,  and 
strumous  or  phlyctenular,  ophthalmia.  See 
Eye,  and  its  Appendages,  Diseases  of. 

OPHTHALMITIS  {6<p6a'Kfi6s,ihe  eye). 
Synon.:  Panophthalmitis;  Fr.  Ophthalmite; 
Ger.  Augenentziindung. — A  term  which  has 
been  used  to  express  inflanmaation  affecting 
the  whole  of  the  structures  of  the  eyeball. 


superficial  as  well  as  deep.  Such  a  condition 
is  most  frequently  seen  after  operations  upon 
the  eye,  and  was  described  by  the  late  Dr. 
Jacob  as  eyeballitis !  See  Eye,  and  its 
Appendages,  Diseases  of. 

OPHTHALMOSCOPE  {64>ea\,i6s,  the 
eye ;  and  aKonio),  I  examine). — Synon.  :  Fr. 
Op)hthah)ioscope ;  Ger.  Augenspiegel. 

The  ophthalmoscope  is  an  instrument  for 
lighting  up  the  interior  of  the  eye,  in  such  a 
manner  as  to  render  the  contained  structures 
clearly  visible. 

Description. — The  first  ophthalmoscope 
was  invented  about  1847,  by  the  late  Mr. 
Charles  Babbage,  who  laid  it  aside  because 
an  ophthalmic  surgeon  to  whom  he  showed 
it,  and  who  failed  to  perceive  its  probable 
utility,  afforded  him  no  encouragement.  In 
1851  another  form  of  the  instrument  was  in- 
vented by  Hehnholtz ;  but,  in  1852,  Babbage's 
original  form  was  re-invented  by  Euete,  and 
this,  with  a  few  unimportant  modifications, 
has  ever  since  held  its  ground  in  practice. 
It  consists,  essentially,  of  a  slightly  concave 
mirror,  with  a  small  central  perforation  ;  or, 
if  the  mirror  be  of  silvered  glass,  with  the 
silvering  removed  from  a  small  circle  in  the 
centre.  A  mirror  the  size  of  a  shiUing  is 
large  enough  for  most  practical  purposes,  and 
a  central  aperture  of  not  more  than  2  or  3 
millimetres  in  diameter  is  better  than  a 
larger  one.  The  mirror  may  be  attached  to 
a  handle  of  any  proportions  preferred  by  the 
owner,  or  may  be  left  without  one ;  but  it 
must  be  accompanied  by  certain  auxiliary 
convex  and  concave  lenses,  the  uses  of  which 
will  be  presently  explained.  The  focal  length 
of  the  mirror  is  usually  about  8  inches. 

Method  of  Use. — In  order  to  learn  the 
use  of  the  ophthalmoscope,  the  beginner  wiU 
do  well  to  avail  himself  of  a  contrivance 
called  Perrin's  artificial  eye,  or  of  one  of  the 
more  elaborate  forms  of  it  designed  by  Lan- 
dolt  and  by  Frost.  The  instrument  essen- 
tially consists  of  a  small  hollow  sphere  of 
metal,  to  represent  the  eye,  closed  in  front 
by  a  lens,  which  can  be  changed  at  pleasure, 
and  behind  by  a  door  for  the  insertion  of 
pictures  of  various  healthy  and  diseased 
conditions  of  the  retina.  When  an  artificial 
eye  is  not  available,  the  learner  should  take 
the  patient  into  an  obscm-ely  hghted  room, 
and  should  stand  or  sit  facing  him,  with  the 
two  heads  upon  the  same  level.  A  gas  or 
oil  flame— preferably,  from  its  greater  steadi- 
ness and  superior  illumination,  that  of  an 
argand  bm-ner — is  then  placed  upon  the  same 
level  as  the  eye  which  is  to  be  examined,  on 
the  same  side  of  the  head,  and  a  Uttle  behind 
it,  so  that  no  direct  light  shall  fall  upon  the 
cornea.  The  observer,  commencing  with  ms 
face  exactly  opposite  that  of  the  patient,  and 
about  eighteen  inches  distant  from  it,  places 
the  back  of  the  ophthalmoscope  murror 
against  his  eye,  using  preferably  that  which 
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is  opposite  to  the  eye  to  be  examined,  the 
right  eye  for  the  patient's  left,  and  vice  versa. 
The  patient  is  directed  to  look  as  if  at  a 
distant  object,  over  the  shoulder  of  the  ob- 
server which  is  most  remote  from  the  eye 
under  inspection,  thus  looking  over  the  ob- 
server's left  shoulder  when  the  right  eye  is 
being  examined.    In  this  position,  the  ob- 
served eye  is  turned  a  little  towards  the 
nose ;  and  the  optic  nerve-entrance,  which 
is  somewhat  on  the  nasal  side  of  the  posterior 
pole,  is  brought  opposite  to  the  pupil.  Look- 
ing through  the  mirror-aperture,  the  observer 
directs  the  light  of  the  flame,  reflected  from 
the  polished  surface,  in  such  a  manner  that 
it  falls  into  the  pupil  of  the  observed  eye  ; 
and  this  light,  returning  from  the  eye,  reaches 
him  through  the  perforation.    It  exhibits 
the  cavity  of  the  eye  illuminated,  but,  as  a 
rule,  shows  no  objects,  but  only  the  pupil  as 
a  reddish  or  yellowish  circle.    In  order  to 
see  the  contained  structm-es,  two  methods 
are  employed,  the  indirect  and  the  direct ; 
the  former  of  which  gives  the  better  general 
^■iew  of  the  fundus,  the  latter  the  greater 
facilities  for  studying  the  condition  of  single 
points  on  the  nerve  or  on  the  retinal  surface. 
It  is  therefore  necessary  ,  to  be  conversant 
with  both,  and  to  use  one  or  both  as  circum- 
stances may  require. 

Indirect  Method. — In  using  the  indirect 
method,  the  observer  takes  a  biconvex  lens, 
of  about  two  inches  focal  length,  and  holds 
it  with  his  free  hand  in  the  track  of  the  re- 
tm-ning  hght,  and  at  about  two  inches  from 
the  eye  of  the  patient.    The  rays  of  Hght, 
thus  rendered  convergent,  become  united 
into  an  aerial  mverted  miage  of  the  fundus 
of  the  eye,  which  unage,  and  not  the  fundus 
itself,  will  be  the  object  of  vision  to  the  ob- 
server.   The  position  of  the  image  is  in  the 
focal  plane  of  the  lens,  on  the  side  next  the 
spectator;  and,  in  order  to  see  it  clearly, 
nothing  is  necessary  but  to  have  the  observing 
eye  in  the  track  of  the  returning  rays,  and 
at  the  right  distance  from  the  image  ;  which, 
it  must  be  remembered,  with  a  two-inch  lens, 
will  be  four  inches  or  more  nearer  to  the 
observer  than  the  eye  of  the  patient.  The 
whole  art  of  using  the  ophthalmoscope  for 
the  mdhrect  method  may  be  said  to  consist 
m  moving  the  eye  to  and  fro  upon  the  Ime 
of  sight  until  the  right  distance  is  attained, 
TOthout  moving  it  laterally  so  as  to  get  out 
of  the  track  of  the  rays,  and  without  losmg 
the  illumination.    As  soon  as  a  vessel,  or 
any  other  defined  object,  is  seen,  the  observer 
Knows  that  his  distance  is  correct,  and  he 
then  causes  the  patient  to  change  the  direc- 
tion of  his  eye  until  every  part  of  its  fundus 
has  come  successively  into  view.  The  image, 
it  must  be  remembered,  is  inverted  in  every 
particular;  its  nasal  side  representing  the 
temporal  side  of  the  retina,  and  its  upper 
portion  the  lower  portion  of  the  retina.  In 
hrst  attempts  to  use  the  ophthalmoscope  it 


I  is  desirable  to  have  the  pupil  of  the  observed 
eye  dilated  by  atropine  or  duboisine,  but,  after 
dexterity  has  been  attained,  the  dilatation 
may  in  most  cases  be  omitted.  The  details 
of  the  retinal  image  are  sometimes  more  or 
less  obscured  by  an  image  or  images  of  the 
lamp-flame ;  of  which  there  may  be  two,  one 
formed  by  the  anterior  and  one  by  the  pos- 
terior surface  of  the  lens.  These  images  are 
only  sources  of  embarrassment  when  the  lens 
is  held  vertically,  and  may  be  displaced  and 
put  out  of  sight  by  giving  it  a  small  degree 
of  obliquity.  A  bright  image  of  the  mirror 
itself  upon  the  retina,  showing  the  central 
perforation  as  a  dark  spot,  is  sometimes 
troublesome  to  beginners  ;  and  it  is  said  that 
this  image  has  even  been  mistaken  for  that 
of  the  optic  nerve.  The  blackness  and  sharp 
definition  of  the  perforation  should  render 
such  a  mistake  impossible ;  and  the  image 
may  readily  be  displaced  by  a  slight  altera- 
tion of  the  angle  at  which  the  mu-ror  is  held. 

In  order  to  magnify  the  inverted  image, 
and  to  increase  its  brightness  by  bringing 
the  mirror  nearer  to  the  eye  of  the  patient, 
a  convex  lens  may  be  placed  behind  the 
mirror  for  the  observer  to  look  through. 
Something  of  this  kind  is  always  necessary 
for  observers  who  have  reached  the  period 
of  Hfe  at  which  spectacles  are  required  for 
reading;  and  it  is  advantageous  to  aU  per- 
sons. The  writer's  practice  is  to  use  a  lens 
of  about  seven  inches  focal  length  in  this 
manner;  and  there  is  thus  obtained  an 
image  which  for  many  purposes  is  as  good 
as  that  afforded  by  the  direct  method.  With 
such  a  lens,  the  eye  of  the  observer  can  be 
only  seven  inches  from  the  image,  and,  as 
this  will  be  formed  four  inches  in  front  of 
the  eye  of  the  patient,  it  foUows  that  the  two 
faces  will  be  only  eleven  inches  apart.  At 
this  comparatively  small  distance,  the  illu- 
mination of  the  fundus  of  the  observed  eye, 
which  is  afforded  by  a  good  mirror,  is  ex- 
ceedingly satisfactory. 

Direct  Method.— hi  the  direct  method,  the 
observer  does  not  apply  any  intervening  glass 
between  the  mirror  and  the  eye  of  the  patient, 
but  comes  as  close  to  the  latter  as  possible, 
and  looks,  not  at  an  aerial  optical  image,  but 
at  the  actual  fundus  itself,  magnified  by  its 
own  crystalline  lens.  It  is  only  when  the 
eyes  of  both  observer  and  patient  are  of 
normal  rej&:action,  or  emmetropic,  that  this 
can  be  done  without  the  aid  of  a  lens,  which 
when  required  is  most  conveniently  placed 
behind  the  mirror.  The  lens  employed  for 
this  purpose  must  be  such  as  to  correct  the 
sum  of  the  error  of  refraction  of  both  the 
eyes ;  and  must  therefore  be  concave  when 
this  error  is  on  the  side  of  myopia,  convex 
when  it  is  on  the  side  of  hypermetropia.  An 
observer  who  is  short-sighted  wiU  begin  his 
investigation  with"  a  concave  lens  behind  his 
mirror,  which  corrects  his  own  short  sight ; 
and  he  will  add  to  or  diminish  the  power  of 
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this  lens  to  meet  any  degree  of  ametropia  I 
%vhich  the  observed  eye  may  present  in  addi- 
tion to,  or  m  diminution  of,  his  own.  In 
order  to  facilitate  the  required  changes,  all 
necessary  lenses  are  now  usually  mounted 
upon  a  revolving  disc  placed  behind  the 
mirror,  and  so  arranged  that  each  one  of 
them  can  be  brought  in  turn  before  the  aper- 
ture. In  one  of  the  best  of  the  modern  forms 
of  instnmient,  that  of  Dr.  Loring  of  New 
York,  the  mirror  itself  is  made  to  turn  upon 
pivots  in  a  vertical  line  independently  of  the 
disc  of  lenses,  so  that  the  correcting  lens 
receives  no  obliquity  from  the  position  of 
the  mirror.  This  contrivance  is  valuable  in 
some  cases,  especially  when  a  correcting  lens 
of  high  power  is  required,  because  such  a 
lens,  if  held  obliquely,  is  liable  to  produce 
some  distortion  of  the  objects  seen  through 
it.  In  iising  the  revolving  disc,  a  normal- 
sighted  observer  commences  with  no  lens 
behind  the  aperture  ;  and,  if  he  then  obtains 
clear  definition,  he  knows  that  the  eye  into 
which  he  is  looking  is  normal- sighted  also, 
or  at  most  is  only  in  a  slight  degree  hyper- 
metropic. If,  on  the  contrary,  he  does  not 
obtain  a  clear  image,  he  knows  that  the  eye 
into  which  he  is  looking,  imless  the  trans- 
parency of  its  media  be  impaired,  is  not 
normal-sighted,  but  that  it  is  either  myopic, 
or  hypermetropic  in  a  somewhat  high  degree. 
Keeping  the  fundus  in  view,  he  causes  the 
disc  to  revolve  until  a  lens  comes  over  the 
aperture  which  renders  the  picture  distinct ; 
and  he  has  then  only  to  see  the  number  and 
kind  of  the  lens  in  order  to  know  the  degree 
as  well  as  the  nature  of  the  defect  of  refrac- 
tion. In  many  cases  it  is  even  possible  to 
prescribe  spectacles,  as  the  result  of  such  an 
examination,  with  a  very  fair  degree  of  cor- 
rectness and  success.  But  the  chief  use  of 
the  direct  method,  especially  in  the  applica- 
tions of  the  ophthalmoscope  as  an  instrument 
of  diagnosis  in  general  medicine,  is  to  scru- 
tinise, as  already  stated,  some  portion  of  the 
fundus  of  the  eye  which  has  been  shown,  by 
the  indirect  method,  to  require  more  minute 
examination  than  that  method  will  itself 
permit  the  observer  to  accompUsh. 

Ophthalmoscopic  Appearances. — In  order 
to  interpret  ophthalmoscopic  appearances, 
and  to  distinguish  physiological  variations 
from  pathological  changes,  it  is  before  all 
things  necessary  to  bear  in  mind  the  anatomy 
of  the  structm-es  which  are,  or  may  be,  ren- 
dered visible,  and  the  relations  which  they 
bear  to  each  other.  The  fundus  of  the  eye 
is  composed  of  several  layers,  the  more 
anterior  of  which  commonly  conceal  the  pos- 
terior ;  and  conceal  them  in  such  a  manner 
that,  when  the  former  are  rendered  more 
transparent  by  malformation  or  disease,  the 
latter  are  brought  into  view. 

1.  Sclerotic. — Commencing  with  the  pos- 
terior layer,  it  consists  of  the  inner  surface 
of  the  sclerotic,  a  smooth  and  shining  white 


surface,  which  is  ordinarily  entirely  concealed 
by  the  pigmentation  of  the  choroid  and  of 
the  posterior  or  epithelial  layer  of  the  retina. 
The  sclerotic  is  naturally  visible,  as  a  general 
white  background  to  a  vascular  network,  in 
cases  of  albinism,  in  which  the  natural  pig- 
ment of  the  eye  is  congenitally  absent,  or  in 
some  very  fair  persons,  who  are  not  albinos, 
but  whose  eyes  are  very  sparingly  pigmented. 
It  is  rendered  visible  in  patches,  as  a  result 
of  malformation  or  disease,  in  cases  in  which 
it  is  exposed  by  a  fissure  through  the  choroid, 
such  as  generally  accompanies  colohoma 
iridis ;  in  cases  in  which  the  choroid  has. 
suffered  atrophy  as  a  result  of  antecedent 
haemorrhage  or  inflammation;  and  in  the 
immediate  neighbourhood  of  the  optic  discs,, 
in  the  so-called  crescents  of  choroidal  atrophy 
which  are  so  often  associated  with  high  de- 
grees of  myopia.   The  whiteness  of  an  exposed 
sclerotic  may  be  distinguished  from  that  of 
an  opaque  white  deposit  in  the  choroid  or  in 
the  retina,  by  many  small  physical  characters, 
such  as  the  relation  of  the  borders  of  the 
whiteness  to  the  neighbouring  tissues  and. 
vessels,  which  will  show  the  one  to  be  the 
result  of  the  removal,  the  other  of  the  addi- 
tion, of  material.  The  most  conspicuous  white 
deposits  are  those  associated  with  albuminuria, 
or  diabetes  mellitus,  with  syphihtic  retinitis, 
and  with  the  first  stages  of  retinal  glioma.  In 
all  these  the  deposits  manifestly  cover  and 
conceal  vessels,  which  may  be  seen  to  emerge 
fi"om  beneath  them ;  while  in  complete  atrophy 
of  portions  of  the  choroid,  it  is  not  imcommon 
to  see  a  few  remains  of  dwindled  vessels,  and' 
other  shreds  of  choroidal  tissue,  rendered  un- 
usually conspicuous  by  their  white  back- 
ground, and  manifestly  situated  in  a  plane- 
anterior  to  it. 

2.  Choroid. — The  next  layer  from  behind 
forwards  is  the  choroid,  which  is  essentially 
a  vascular  network,  containing  more  or  less 
pigment  in  the  intervals  between  the  vessels. 
In  very  fair  eyes,  as  already  mentioned,  the 
choroid  may  allow  the  general  whiteness  of 
the  sclerotic  to  shine  tlorough ;  but,  in  the 
great  majority  of  cases,  it  conceals  the  latter 
entirely.  In  hke  manner,  the  actual  struc- 
ture of  the  choroid  is  itself  usually  concealed 
by  the  pigment  in  the  epithehal  layer  of  the- 
retina ;  and  the  choroid  generally  only  plays 
the  part  of  a  red  background,  varying  up  to- 
dark  chocolate  colour  in  very  dark  eyes, 
and  exhibiting  neither  structure  nor  vessels. 
When  the  retinal  epitheliiun  is  scantily  pig- 
mented, as  occurs  in  light  eyes,  the  larger 
choroidal  vessels  may  be  seen  through  the 
retina;  and  they  are  readily  distinguished 
from  those  proper  to  this  structure  by  their 
different  arrangement;  the  vessels  of  the 
retina  being  arborescent,  whilst  those  of  th© 
choroid  are  either  nearly  parallel  to  one- 
another,  or  arranged  in  more  or  less  diamond- 
shaped  reticulations.  When  both  sets  are 
visible  together,  moreover,  the  vessels  of  the 
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retina  will  be  clearly  seen  to  be  in  a  plane 
anterior  to  that  of  the  vessels  of  the  choroid, 
and  a  variety  of  minute  differences  of  colour 
and  aspect  will  suffice  to  show  that  the  two 
sets  form  pai'ts  of  different  circulatory  sys- 
tems. 

3.  Betina. — The  retina  itself  is  formed  of 
several  layers,  the  deepest  of  which  contains 
the  perceptive  elements,  or  the  rods  and 
cones  of  the  so-called  Jacob's  membrane.  In 
front  of  the  perceptive  elements  there  are 
ganglionic  and  granidar  layers,  subservient 
to  the  functions  or  to  the  nutrition  of  the 
.rods  and  cones ;  and,  in  front  of  these  again, 
a  layer  of  connective  tissue,  containing  and 
supporting  the  conducting  fibres,  which  are 
lUtimately  massed  together  in  the  trunk  of 
the  optic  nerve,  and  which  convey  impres- 
sions from  the  retina  to  the  brain.  The  fibre 
Jayer  and  its  connective  tissue  are  necessarily 
thickest  in  the  immediate  neighbourhood  of 
the  optic  nerve,  and  they  thin  off  towards  the 
peripheral  parts  of  the  retuaa ;  whilst  all  but 
the  perceptive  elements  are  wholly  wanting 
over  a  small  circle  or  depression  at  the  pos- 
terior axis  of  the  eyeball,  a  little  to  the  outer 
side  of  the  nerve,  and  known  as  the  '  yellow 
spot,'  with  its  fovea  centralis.    The  central 
artery  of  the  retma  enters  the  eye  in  the 
trunk  of  the  optic  nerve,  and  the  central  vein 
emerges  in  the  same  manner,  the  circulation 
between  the  two  being  almost  a  closed  one, 
save  for  a  few  very  small  and  insignificant 
anastomoses  of  the  terminal  vessels,  some  at 
the  nerve-entrance  itself,  others  in  the  cihary 
region.    The  retinal  blood-vessels  are  chiefly 
lodged  in  the  connective  tissue  of  the  fibre 
layer,  and  only  small  twigs  dip  down  into 
the  deeper  retinal  tissues.    The  arteries  and 
arterioles  divide,  and  the  veinlets  and  veins 
imite,  in  an  arborescent  fashion ;  and  the  two 
sets  of  vessels  are  readily  distinguished  apart 
by  the  larger  calibre  and  deeper  colour  of 
those  which  carry  venous  blood.    At  the 
nerve-entrance,  both  sets  bend  at  a  right 
angle,  or  nearly  so,  in  order  to  pass  from  the 
axis  of  the  nerve-trunk  into  the  plane  of  the 
n*etma,  or  vice  versa. 

Between  the  rods  and  cones  of  Jacob's 
membrane,  and  the  anterior  or  capillary 
layer  of  the  choroid,  there  is  a  sheet  of  pave- 
ment-epitheUum,  the  cells  of  which  contain  a 
iarger  or  smaller  quantity  of  pigment.  This 
•epithelial  layer  was  at  one  time  regarded  as 
part  of  the  choroid,  but  more  recent  histo- 
logists  refer  it  to  the  retina.  When  full  of 
pigment,  it  forms  an  opaque  screen,  by  which 
tne  choroid  is  concealed  from  view,  and 
against  which  the  deUcate  retinal  structures 
•especiaUy  near  the  nerve,  may  become  appa- 
rent as  a  thm,  almost  pellucid  film,  in  which 
blood-vessels  ramify.    In  the  eyes  of  fair 

emffi;,7  pigmentation,  the 

epithel  um  neither  completely  conceals  the 

anSh/i^vl  ?u  *he  retina  with 
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the  retinal  blood-vessels  are  clearly  seen,  but 
not  the  structure  which  supports  them.  When 
the  pavement-epithelium  has  been  removed, 
either  by  disease  or  by  senile  changes,  the 
choroidal  tissues  become  conspicuous. 

4.  Optic  Nerve.— The  general  aspect  of  the 
optic  nerve  varies  greatly,  withm  limits  de- 
fined by  differences  in  the  degree  of  its  capil- 
lary vascularity,  by  the  effects  of  contrast 
arising  from  the  degree  of  pigmentation  of, 
the  surrounding  parts,  and  by  the  mechanical ' 
arrangement  of  the  structures  of  which  it  is 
composed.    The  aperture  in  the  sclerotic,  by 
which  the  nerve  enters  the  eye,  is  closed  by 
a  cribriform  plate  of  condensed  connective 
tissue,  the  Imnina  cribrosa;  and  the  fibres 
normally  leave  their  sheaths  on  the  outer  side 
of  this  lamina,  only  the  axis-cylinders  passing 
through  its  perforations.   The  combined  axis- 
cylinders  constitute  a  mass  the  whiteness  of 
which  is  subdued  rather  than  glistening,  and 
which  derives  a  certain  amount  of  reddish, 
roseate,  or  pink  colour  from  the  capillary 
vessels  by  which  it  is  permeated.    The  axis- 
cylinders,  like  the  vessels,  bend  round  as  they 
pass  from  their  original  direction  into  that  of 
the  retmal  surface;  and,  in  the  majority  of 
mstances,  they  leave  a  central  depression  in 
the  nerve-disc  as  they  separate,  a  depression 
at  the  bottom  of  which  the  gHstening  white- 
ness of  the  lamina  cribrosa  is  visible,  and 
which  has  been  called  the  porus  opticus.  In 
other  instances,  this  central  depression  does 
not  exist,  but  the  axis- cylinders  are  gathered 
chiefly  towards  one  side  of  the  nerve-entrance, 
and  the  lamina  is  visible  laterally  instead  of 
centrally.    The  size  of  the  porus  opticus  is 
very  variable,   insomuch  that  sometimes, 
when  it  constitutes  quite  a  large  central  de- 
pression, it  is  described  as   congenital  or 
physiological  excavation  of  the  nerve.  This 
congenital  excavation  is  always  readily  dis- 
tinguishable fi-om  the  excavation  produced 
by  the  pressure  consequent  upon  excess  of 
internal  tension;  because  the  former  never, 
and  the  latter  always,  extends  to  the  extreme 
margin  of  the  nerve.    In  other  words,  the 
congenital  excavation,  however  large  and  re- 
markable, is  always  surrounded  by  a  ring  of 
nerve-tissue;  while  the  morbid  excavation 
always  extends  to  the  margin  of  the  opening 
in  the  sclerotic.    The  position  of  the  blood- 
vessels in  the  nerve-entrance  is  also  another 
variable  factor,  since  they  are  sometimes 
nearly  central,  and  at  others  are  seen  to  pass 
into  or  out  of  the  nerve-tissue  close  to  its 
margin.    In  a  few  cases,  moreover,  the  axis- 
cyhnders  at  some  portion  or  portions  of  the 
circumference  carry  their  sheaths  for  a  short 
distance  into  the  retina;  and  the  nerve  is 
then  surrounded  by  white  glistening  pro- 
cesses, with  brush-like  terminations.  Some- 
times, again,  the  margin  of  the  opening  in 
the   choroid  is  richly  pigmented,  and'  the 
nerve  is  surrounded  with  a  ring,  or  bordered 
by  a  crescent,  of  chocolate  or  blacJc  colour. 
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5.  Fundus   as   a   Whole.  —  The  general 
appearance  of  the  healthy  fundus  oculi  may 
be  summed  up  somewhat  in  the  following 
way :  The  background  seen  in  the  inverted 
image  ranges  in  colour  from  an  almost 
chocolate  tint  in  very  dark  people  or  in  the 
dark  races,  to  a  closely  woven  reticulation 
of  vessels  carrying  red  blood,  and  affording 
indications  of  the  white  sclerotic  lying  be- 
hind them.    In  light  eyes,  the  retina  itself 
is  invisible ;  but  in  dai'k  eyes  its  thickest 
portion  appears  as  a  delicate  film,  which 
has  been  compared  to  moistened  tissue-paper, 
over  the  portion  of  the  field  which  immedi- 
ately surrovuids  the  optic  nerve.    Except  in 
very  light  eyes,  the  vessels  of  the  choroid 
are  not  individually  visible,  being  concealed 
by  the  pigmentation  of  the  pavement-epi- 
thelium ;  and,  when  visible,  they  are  dis- 
tinguishable by  their  parallel  direction,  and 
by  the  absence  of  branches.    The  vessels 
of  the  retina  are  always  clearly  visible,  and 
may  be  traced  along  their  numerous  arbores- 
cent ramifications  to  twigs  of  extreme  fine- 
ness.   The  arteries  are  smaller  and  brighter 
than  the  veins,  and  often  present  the  appear- 
ance of  a  white  line  runnmg  along  the  axis 
of  the  vessel,  almost  as  if  it  were  a  translu- 
cent red  tube,  carrying  a  white  fluid.  The 
veins,  larger  and  darker  than  the  arteries, 
seldom  display  the  white  line.    The  vessels 
pass  off  the  optic  disc  on  all  sides,  but  make 
bold  curves  which  caiTy  them  clear  of  the 
region  of  the  yellow  spot.     In  the  close 
vicinity  of  the  disc,  the  vessels  are  some- 
times attended  by  fine  white  threads,  pur- 
suing the  same  general  course  with  them, 
and  which  are  apparently  coarser  portions 
of  the  connective  tissue  by  which  they  are 
sustained.    The  optic  disc,  or  termination 
of  the  optic  nerve  itself,  the  most  conspicu- 
ous object  in  the  ophthalmoscopic  image, 
stands  out  boldly  against  its  surroundings, 
and  presents  a  general  colour- effect  which 
depends  partly  upon  the  richness  of  its 
capillary  blood-supply,  and  partly  upon  the 
greater  or  less  degree  of  pigmentation  of 
the  tissues  around  it.    Over  part  of  its  sur- 
face, generally  in  or  near  the  centre,  but 
sometimes  laterally,  it  displays  the  whiter 
colour   of  the  lamina  cribrosa,   and  the 
mottling  of  its  perforations  for  the  passage 
of  the  nerve-fibres.    It  is  often  bordered, 
either  entirely  or  partially,  by  a  line  of  dark 
pigment    situated  at  the  margin  of  the 
choroidal  opening;   and  it  often  exhibits 
also  a  fine  white  line  at  its  margm,  which 
is  the  edge  of  the  opening  in  the  sclerotic, 
seen  through  the   semi-transparent  nerve- 
tissue.    The  vessels  pass  over  its  margin 
without  deviation  or  change  of  plane.  The 
apparent  size  and  shape  of  the  disc  depend 
much  upon  the  refi-action  of  the  eye.  As 
seen  in  the  inverted  image,  it  appears  com- 
paratively small  in  a  myopic  eye,  and  large 
in  a  hypermetropic ;  whUe,  in  cases  of  astig- 


matism, it  is  distorted  into  the  appearance 
of  an  oval.  In  the  same  way,  the  refraction 
modifies  the  apparent  actual,  but  not  the 
relative  calibre  of  the  vessels.  In  the  my- 
oj)ic  eye  the  vessels  appear  of  small  diameter, 
and  in  the  hypermetropic  they  appear  of 
large  diameter ;  so  that  no  conclusions  about 
their  actual  size  can  be  drawn  until  the 
state  of  refraction  has  been  taken  into  ac- 
count. The  fact  that  the  veins  are  relatively 
larger  or  smaller  than  usual,  when  compared 
with  the  arteries,  is,  of  course,  not  influenced 
by  refraction,  except  that,  in  a  hyperme- 
tropic eye,  such  a  difference  would  be  more 
conspicuous  than  in  a  myopic,  by  reason  of 
the  more  magnified  image  produced  by  the 
optical  conditions  of  the  media. 

6.  Circulation. — In  a  general  way,  the 
blood-currents  in  the  vessels  of  the  retina 
are  continuous  and  iminterrupted ;  but  any 
hindrance  to  the  entrance  of  blood  may  be 
attended  by  pulsation,  first  in  the  veins  and 
subsequently  in  the  arteries.     Such  hin- 
drance may  arise  from  disordered  action  of 
the  heart,  as  in  cases  of  insufficiency  of  the 
aortic  valves ;  from  disease  of  the  coats  of 
the  arteries ;  or  from  increased  resistance  on 
the  part  of  the  fluids  already  occupying  the 
cavity  of  the  eyeball.    The  venous  piilse  de- 
pends upon  an  arrest  of  the  outflow  through 
the  veins  by  the  pressure  of  the  entering 
arterial  cinrrent;  which,  at  the  acme  of  the 
pulse-wave,  has  force  enough  to  push  back 
the  venous  current  when  there  is  not  room 
enough  for  both.    Hence,  in  the  venous 
pulse,  the  vessels  empty  themselves  in  a 
direction  from  the  centre  of  the  disc  towards 
its  periphery,  and  refill  in  the  opposite  direc- 
tion.   The  ordinary  cause  of  venous  pulse 
is  increased  tension  or  fulness  within  the 
eyeball,  so  that  it  is  among  the  early  symp- 
toms of  glaucoma ;  but  it  is  also  to  be  seen 
in  a  small  proportion  of  cases  in  which  no 
excess  of  tension  is  to  be  discovered  either 
by  touch  or  by  symptoms,  and  in  which  the 
eyes  appear  to  be  healthy.    In  the  arterial 
pulse,  the  resistance  to  the  entrance  of  blood, 
or  rather  the  disturbance  of  the  balance  be- 
tween the  propulsive  and  the  resisting  forces, 
must  be  considerable;  and  the  coiu-se  of 
events  is  that  the  arterial  current  can  only 
make  its  way  into  the  eye  at  the  acme  of 
the  pulse-wave,  during  which  the  arteries 
fill  from  the  centre  of  the  disc  to  its  peri- 
phery, to  collapse  again  as  soon  as  the  im- 
pulse of  the  systole  diminishes.    In  such  a 
condition,  the  impediment  to  the  entrance 
of  arterial  blood  is  sufficient  to  imperil  the 
nutrition  of  the  nerve-tissue  ;  and  the  writer 
has  seen  at  least  one  case  of  partial  nerve- 
atrophy,  attended  with  arterial  pulsation, 
for  which  no  other  cause  than  excessive 
arterial  tension  could  be  assigned.  Arterial 
pulse  is  probably  always  present  in  advances 
stages  of  glaucoma;  but  by  the  tune  it  is 
produced,  the  fundus  is  usually  obscured  or 
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rendered  invisible  by  other  changes.  Apart 
from  glaucoma,  its  most  frequent  cause  is 
aortic  regiu-gitation ;  and  in  this  form  the 
eye  does  not  suffer,  except  together  with 
other  parts  of  the  organism. 

7.  Optic  Neuritis  and  Atrophij.  — The 
morbid  appearances  seen  with  the  ophthal- 
moscope, and  interesting  to  the  physician, 
are  chiefly  those  which  point  to  the  existence 
of  some  diathesis,  or  to  the  presence  of  dis- 
ease in  other  organs.  Swelling  of  the  intra- 
ocular extremity  of  the  optic  nerve,_  with 
obliteration  of  its  margins  and  obstruction  to 
its  vessels,  occurs  in  many  forms  of  intra- 
cranial disease,  especially  in  connexion  with 
intracranial  tumour,  and  is  often  followed  by 
atrophy  and  blindness  when  life  is  sufficiently 
prolonged.  The  most  interesting  characteris- 
tic of  these  cases  is  that,  since  the  swelling 
alfects  only  the  connective-tissue  layer,  which 
is  absent  over  the  region  of  the  yellow  spot, 
there  is  commonly  no  diminution  of  the 
acuteness  of  central  vision  until  the  atrophic 
changes  have  commenced ;  by  which  time, 
in  many  instances,  the  primary  swelling  has 
passed  away.  Hence,  for  many  years,  there 
existed  great  uncertainty  about  the  cause  of 
the  atrophy,  and  this  uncertainty  was  only 
removed  when  physicians  began  to  examine 
the  fundus  oculi  m  all  cerebral  cases,  without 
regard  to  the  state  of  sight.  Prior  to  that 
time,  the  intra-ocular  changes  were  apt  to 
remain  undiscovered  in  their  primary  stage, 
and  until  commencing  impairment  of  vision 
produced  resort  to  an  ophthalmologist,  fol- 
lowed by  an  ophthalmoscopic  examination  in 
due  com-se ;  and  then  the  atrophy  was  often 
attributed  to  many  fanciful  causes,  among 
which  the  smoking  of  tobacco  held  a  pro- 
minent place.  It  is  n6t  necessary  to  assume 
that  tobacco  is  never  injurious  to  the  optic 
nerves,  in  order  to  be  quite  sure  that  the 
majority  of  the  instances  of  atrophy  once 
attributed  to  its  influence  were,  in  reality, 
due  to  a  totally  different  cause.  The  changes 
associated  with  intracranial  diseases  will  be 
found  described  in  a  special  article.  See 
Ophthalmoscope  in  Medicine. 

8.  'Albuminuric  Retinitis.'  —  Very  fre- 
quently in  albuminuria,  and  occasionally  in 
diabetes  melUtus,  the  fundus  of  the  eye  be- 
comes studded  over  with  spots  or  patches  of 
a  glistening  white  colom-,  which  are  probably 
due  to  fatty  degeneration  of  the  connective 
tissue  of  the  retina,  and  which  are  often  asso- 
ciated with  scattered  haemorrhages.  The 
blood,  in  these  instances,  is  usually  effused 
into  the  fibre-layer,  and,  following  the  course 
of  the  fibres,  becomes  spread  out  into  some- 
what striated  spots,  with  brush-like  termina- 
tions. Every  case  in  which  either  the  white 
patches  or  the  hajmorrhages,  or  both,  are 
detected  by  the  ophthalmoscope,  whether  with 
or  without  impairment  of  sight,  calls  for  a 
careful  examination  of  the  urine,  and  renders 
It  proper  to  follow  mainly  the  indications  of 


treatment  which  such  an  examination  may 
afford. 

9.  Hcemorrhages.  —  Without  the  white 
patches,  htemorrhages  may  occur  in  the  re- 
tina under  various  conditions.  Sometimes 
they  are  distinctly  arterial,  in  which  case 
they  are  generally  small  in  absolute  amount, 
and  may  often  be  traced  to  some  manifest 
point  of  rupture  in  the  vessel  from  which 
they  have  occurred.  These  .  hsemorrhages 
seldom  produce  extreme  impairment  of  vision, 
although  they  are  usually  discovered  on  ac- 
count of  some  degree  of  impairment;  and 
their  chief  importance  is  derived  from  the 
warning  they  may  give  of  a  state  of  brittle - 
ness  of  the  arteries,  and  of  a  consequent 
liability  to  similar  bleedings  elsewhere,  as  in 
the  brain.  They  caU  for  aU  the  precautions 
which  such  a  state  would  suggest,  as  for  the 
consumption  of  a  diminished  quantity  of  fluid, 
and  for  the  avoidance  of  constipation  and  of 
aU  violent  bodily  efforts. 

Haemorrhages  which  are  distiactly  venous 
occur  not  infrequently  in.  connexion  with  the 
disturbances  of  circulation  which  are  inci- 
dental to  the  cessation  of  the  menstrual 
function,  or  to  the  irregularities  by  which 
cessation  is  preceded.  The  blood  may  pro- 
ceed from  comparatively  large  veins,  in  which 
case  it  often  forms  a  layer  immediately  be- 
neath the  membrana  limitans  of  the  retina, 
causing  great  temporary  impairment  of  sight, 
or  even  total  bUndness ;  and  yet,  in  many 
cases,  being  quickly  absorbed  without  perma- 
nent injury.  In  other  instances  it  may  pro- 
ceed from  smaller  and  deep-lying  veinlets,  in 
which  case  the  effusion  will  usually  be  situ- 
ated in  the  fibre-layer,  and  will  be  moulded, 
so  to  speak,  by  the  fibres,  into  what  have  been 
described  as  '  flame-shaped  '  haemorrhages. 
These  are  generally  multiple,  and  usually 
cause  an  impairment  of  function,  which  is 
decided  although  not  total,  and  is  often 
permanent.  The  flame-shaped  haemorrhages' 
are  said  by  Mr.  Hutchinson  to  occur  prefer- 
ably in  persons  of  gouty  diathesis,  and  he 
holds  the  same  doctrine  with  regard  to  a  less 
common  form,  of  which  some  remarkable 
examples  have  been  observed  by  himself,  and 
by  Mr.  Eales  of  Birmingham.  In  these  cases, 
the  subjects  were  young  males,  of  constipated 
habit,  and  in  many  instances  of  gouty  family 
history.  The  bleedings  were  large  in  amount, 
so  as  to  penetrate  into  the  vitreous  body  and 
to  cause  for  a  time  total  loss  of  sight,  and 
were  frequently  recurrent.  To  what  extent 
they  were  due  to  deficient  plasticity  of  the 
blood,  to  abnormal  friability  of  the  vessels,  to 
variations  in  vaso-motor  tension,  or  to  the 
withdrawal  of  external  support  from  the  ves- 
sels by  diminished  tension  within  the  eyeball 
itself,  is  at  present  a  matter  of  conjecture.  It 
is  obvious  that  the  treatment  of  such  oases, 
and  of  retinal  haemorrhages  generally,  must 
resolve  itself  into  that  of  the  constitutional 
conditions  with  which  they  are  associated. 
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The  only  special  indications,  as  regards  the 
eye,  will  he  the  enforcement  of  functional 
rest,  _  and  the  maintenance  of  an  elevated 
position  of  the  head  during  sleep.  In  cases 
connected  with  the  cessation  of  the  menstrual 
function,  the  absorption  of  the  effused  blood 
often  appears  to  be  promoted  by  the  careful 
administration  of  iodide  of  potassium,  which 
should  usually  be  combined  with  ammonio- 
citrate  of  iron,  or  with  some  other  suitable 
tonic,  and  care  should  always  be  taken  to 
maintain  a  moderately  relaxed  condition  of 
the  bowels.  Even  apart  from  the  injurious 
effects  likely  to  be  produced  by  straining, 
constipation  appears  to  predispose  to  haemor- 
rhage. 

10.  JSmholism  of  the  Central  Artery. — 
Sudden  loss  of  vision  is  sometimes  occasioned 
by  the  plugging  of  the  central  retinal  artery 
by  an  embolus.  This  is  especially  to  be  sus- 
pected in  cases  of  known  valvular  disease  of 
the  heart,  and  the  condition  is  readily  re- 
cognisable with  the  ophthalmoscope.  The 
retinal  veins  are  usually  somewhat  dilated, 
but  their  contained  blood  is  broken  up  into 
irregular  portions,  in  which  an  uncertain  or 
wavering  movement  may  sometimes  be  de- 
tected. The  arteries  are  either  obliterated, 
or  so  dwindled  as  to  be  scarcely  visible.  The 
connective  tissue  of  the  retina  rapidly  be- 
comes cloudy  and  opaque,  so  that  the  general 
surface  of  the  fundus  is  milky  or  opalescent ; 
but  in  the  region  of  the  yellow  spot,  where 
there  is  little  or  no  connective  tissue,  this 
opacity  cannot  be  produced,  and  the  red 
colour  of  the  choroid  shines  through,  pro- 
ducing the  effect  of  a  cherry-red  spot  on  a 
white  ground.  After  a  few  weeks  the  retina 
regains  its  transparency,  but  the  optic  nerve 
passes  into  a  state  of  absolute  atrophy. 

R.  Beudenell  Carter. 

OPHTHALMOSCOPE  IN  MEDI- 
CINE. — In  a  lai-ge  number  of  diseases 
which  come  under  the  care  of  the  physician — 
diseases  of  the  nervous  system,  kidneys,  blood, 
and  other  structures — intra-ocular  changes 
occur,  and  may  be  observed  with  the  ophthal- 
moscope. Hence  this  instrmnent  is  highly 
useful  in  practical  medicine.  By  its  aid  we 
can  observe,  magnified  about  twenty  dia- 
meters, the  termination  of  an  artery,  of  a  vein, 
and  of  a  nerve ;  a  peculiar  vascular  structure 
(the  choroid) ;  and  a  peculiar  nervous  struc- 
ture (the  retina).  Nowhere  else  are  nerve 
and  vessels  exposed  to  direct  observation. 
Many  changes  affecting  these  tissues  through- 
out the  body  may  be  first  and  best  detected 
here,  and  in  some  diseases  these  intra-ocular 
structures  are  affected  in  a  special  manner. 

The  chief  changes  in  the  fundus  oculi 
which  are  of  importance  to  the  physician  are 
the  following  :  (a)  In  the  retinal  vessels  : 
Variations  in  size,  and  in  the  condition  of  their 
walls ;  the  existence  of  aneurysms ;  the  tint  of 
the  blood;  the  occurrence  of  visible  pulsation 


in  arteries  or  veins,  of  hajmorrhages,  or  of 
vascular  obstruction.  (6)  In  the  optic  nerve 
or  papilla:  Congestion,  neuritis  or  papUUtis; 
atrophy,  simple,  consecutive  (after  neuritis), 
secondary  (to  disease  of  the  trunk  of  the 
nerve),  or  choroiditic.  (c)  In  the  retina: 
Various  inflammatory  or  degenerative 
changes  or  growths,  (d)  In  the  choroid : 
Inflammatory  exudations,  with  their  result- 
ing disturbance  of  the  choroidal  pigment; 
atrophy ;  growths.  For  a  description  of  these 
various  changes  the  reader  is  referred  to  the 
special  articles.  In  this  place  it  is  only  pos- 
sible to  point  out  the  changes  which  present 
themselves  in  the  more  important  diseases 
which  come  under  the  physician's  care. 

I.  Diseases  affecting  the  Nervous 
System. — 1.  Brain. — Two  forms  of  ocular 
changes  are  met  with :  (1)  '  associated,'  the 
consequence  of  the  cause  of  the  cerebral 
disease;  (2)  'consecutive,'  the  direct  resiilt 
of  the  cerebral  disease.  AncBmia  and  hyper- 
cBmia  of  the  brain  are  not,  as  a  rule,  re- 
vealed by  any  corresponding  change  in  the 
retinal  circulation,  this  being  regulated  in  a 
special  manner  by  the  intra-ociilar  tension. 
Such  changes,  when  affecting  the  whole  head 
and  considerable  in  degree,  are,  however, 
shared  by  the  retinal  vessels.  Moreover, 
acute  cerebral  hyperaemia  may,  after  a  time, 
lead  to  congestion  of  the  optic  papilla.  Acute 
general  cerebritis  is  usually  accompanied  by 
meningitis,  and  to  the  latter  the  ophthalmo- 
scopic changes  are  probably  in  part  due. 
There  is  a  very  rare  form  of  chronic  general 
cerebritis,  of  which  the  symptoms  are  some- 
what like  those  of  tumom*,  but  the  only 
changes  to  be  foimd  after  death  are  micro- 
scopic. In  this  condition  well-marked  neuritis 
(papilhtis)  may  be  present.  Local  cerebritis, 
which  does  not  lead  to  the  formation  of  pus, 
usually  causes  no  ophthalmoscopic  changes. 

In  cerebral  hceviorrhage  consecutive 
changes  are  extremely  rare,  and  are  almost 
confined  to  cases  of  meningeal  htemorrhage, 
from  which  slight  nemritis  may  result.  Of 
associated  changes,  aneurysms  are  rare,  but 
have  been  noted;  retmal  haemorrhages  are 
not  infrequent.  They  are  most  significant 
in  blood-states,  although  most  common  in 
renal  disease  associated  with  albuminuric 
retinitis.  In  the  latter  they  indicate  vascular 
disease,  but  not  necessarily  that  a  cerebral 
lesion  is  hsemorrhagic,  since  they  are  often 
associated  with  softening  of  the  brain. 

In  softening  from  embolism,  retinal  em- 
bolism may  be,  in  rare  cases,  associated.  In 
ulcerative  endocarditis  hajmorrhages  may  be 
seen  in  the  retina — small  extravasations  with 
white  centres.  Consecutive  changes  are,  as  a 
rule,  absent ;  occasionally  slight  optic  neuritis 
is  developed,  apparently  as  a  consequence  of 
the  irritant  character  of  the  softening  pro- 
duced by  a  plug  from  a  malignant  endo- 
carditis.      •  . 

In  softening  from  arterial  thrombosis. 
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•when  this  is  clue  to  atheroma  of  the  vessels, 
associated  changes  (haBmorrhages,  or  renal 
retinitis)  may  be  foimd  in  the  retina,  hut 
there  are  usually  no  consecutive  changes. 
The  latter  are  also  absent  in  thrombosis  from 
syphilitic  disease  of  arteries ;  but  associated 
■changes — the  various  ophthalmoscopic  mani- 
festations of  syphilis — are  common,  and  are 
often  of  the  highest  diagnostic  importance. 

In  abscess  of  the  by-am,  optic  nem'itis 
occurs  in  a  considerable  number  of  cases, 
although  not  in  all.  It  has  no  known  rela- 
tion to  the  position  of  the  abscess,  but  is 
perhaps  most  frequent  in  the  cases  in  which 
the  abscess  results  from  an  injury. 

Tumours  of  the  brain. — Associated  changes 
are  very  rare,  and  are  confined  to  the  cases 
in  which  a  similar  growth  (glioma  or  tubercle) 
exists  within  the  eye.    Consecutive  changes 
are  more  common  than  in  any  other  cerebral 
affection.    Optic  neuritis  occurs  in  about 
four-fifths  of  the  cases.    On  what  its  occur- 
rence or  absence  depends  we  do  not  know. 
Neither  position,  size,  nor  nature  of  growth 
seems  to  influence  it  in  any  considerable 
degree.    It  does  not  depend  on  increase  of 
intracranial  pressure.    In  some  cases  it  is 
at  least  aided  by  the  occurrence  of  menin- 
gitis.   In  many  cases  a  sUght  descending 
inflammation  may  be  traced  from  the  optic 
tracts  down  the  nerves  to  the  eyes,  and  this, 
at  the  papilla,  seems  to  be  excited  in  a  more 
intense  degree,  probably  aided  by  the  passage 
of  irritant  material  down  the  sheath  of  the 
nerve  to  the  lymph-spaces  of  the  papilla. 
The  sheath  is  commonly  found  distended 
after  death.    A  tmnour  may  exist  for  a  long 
time  without  neuritis,  or  the  neuritis  may  be 
present  as  soon  as  the  symptoms  of  tumour 
manifest  themselves.    Often  the  neuritis  and 
the  tumom-  correspond  in  their  course,  each 
being  acute  or  chronic.    Both  may  even  be 
almost  stationary  for  years.    An  acute  neur- 
itis, occurring  during  the  com-se  of  a  tmnour 
which  appeared  chronic,  usually  indicates  an 
increase  in  the  growth,  and  is  of  bad  pro- 
gnostic significance.    The  degree  of  neuritis 
varies  ;  it  is  least  in  the  tumours  of  most 
chrom'c  course,  and  greatest  in  the  rapid 
growths.  It  is  often  accompanied  by  haemor- 
rhages.   Commonly  bilateral,  it  is  in  rare 
cases  unilateral,  and  is  then  usually  in  the 
€ye  opposite  to  the  seat  of  the  tumour.  It 
may  exist  in   considerable  degree  without 
impairing  sight.    Perception  of  colour  may 
be  affected  before  acuity  of  vision.    If  the 
tumour  _  be  arrested  by  treatment,  as  in 
syphflitic  and  tubercular  growths,  the  neur- 
itis will  subside ;  it  also  often  lessens  when 
the  intracranial  pressure  (which  drives  the 
fluid  into  the  sheath  of  the  nerve)  is  lessened 
by  trephining  the  skull,  and,  still  more  com- 
pletely, after  removal  of  the  tumour,  when 
this  can  be  effected.    Too  often,  however, 
before  this  result  is  obtained,  sight  has  been 
oamaged  beyond  recovery.  Secondary  atrophy 


of  the  optic  nerves  sometimes  results  from 
tumours  in  the  neighbourhood  of  the  chiasma, 
although  far  less  commonly  than '  consecutive 
atrophy.' 

Intracranial  aneurysms  are  rarely  accom- 
panied by  intra-ocular  changes.  Now  and 
then,  an  aneurysm  of  the  internal  carotid  has 
caused  atrophy  by  pressure,  and  even  optic 
neuritis,  single  or  double. 

Internal  hydrocephalus  is  usually  accom- 
panied by  no  other  ophthalmoscopic  changes 
than  slight  fulness  of  the  veins.  Occasionally 
simple  atrophy  occurs,  commonly  from  the 
pressure  of  the  distended  third  ventricle  on 
the  optic  commissure. 

Meninges. — Growths  in  the  meninges  lead 
to  optic  neuritis,  just  as  do  tumours  in  the 
cerebral  substance.  The  effect  of  meningitis 
varies  according  to  its  form  and  seat.  Simple 
meningitis  of  the  convexity  is  rarely  attended 
by  ocular  changes.  It  is  very  different  with 
basal  tubercular  meningitis.  Occasionally, 
though  rarely,  tubercles  of  the  choroid  may 
be  seen.  In  a  considerable  number  of  cases 
there  is  distinct  neuritis ;  it  is  well-marked 
in  at  least  half.  Usually  too  late  to  be  of 
diagnostic  importance,  it  is  now  and  then 
sufficiently  ea,rly  to  decide  the  nature  of  the 
case.  _  A  similar  change  is  common  in  both 
syphilitic  and  traumatic  meningitis,  but  is 
rare  in  the  epidemic  cerebro-spinal  form, 
except  in  cases  of  unusual  duration. 

Diseases  of  the  cranial  bones. — Caries  of 
the  sphenoid  bone  may  cause  descending 
neuritis;  caries  elsewhere  usually  only  affects 
the  eye_  by  causing  meningitis  or  abscess. 
Thickening  of  the  cranial  bones  may  be  at- 
tended by  well-marked,  sometimes  intense, 
neuritis,  with  haemorrhages.  This  is  appa- 
rently produced  by  the  resulting  constriction 
of  the  nerve  and  sheath  at  the  optic  foramen. 
Inflammatory  mischief  or  growths  in  the 
orbit  frequently  cause  neuritis  or  atrophy, 
the  optic  nerve-trunk  being  damaged  directly. 
In  these  cases  the  affection  is  unilateral,  at 
least  for  a  long  time,  and  is  often  accom- 
panied by  prominence  of  the  eyeball,  and 
tenderness  when  it  is  pushed  back. 

Injuries  to  the  head  may  affect  the  eye  in 
various  ways :  (1)  The  retina  may  suffer  in 
consequence  of  the  immediate  concussion. 
(2)  Optic  neuritis  may  come  on  after  a  few 
days,  commonly  as  the  result  of  a  traumatic 
meningitis.  (3)  Direct  injury  to  the  optic 
nerves  may  cause  loss  of  sight  and  simple 
atrophy.  (4)  Optic  neuritis  may  come  on 
some  weeks  after  the  injury,  and  is  usually 
due  to  inflammatory  processes  in  the  damaged 
brain. 

2.  Spinal  Cord.— ^cM!!e  myelitis  and 
spinal  meningitis  are  very  rarely  attended 
eye-changes.  In  one  or  two  cases  coinci- 
dent optic  neuritis  has  been  observed.  The 
connexion  between  the  two  is  obscure. 
Sclerosis  of  the  p)osterior  columns  (locomotor 
ataxy)  is  accompanied  by  atrophy  of  the 
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optic  nerves  in  a  considerable  number  of 
cases,  although  not  perhaps  in  more  than 
15  per  cent.  When  it  does  occur  it  is  fre- 
quently an  early  rather  than  a  late  symp- 
tom. It  is  always  the  simple  form  of  atrophy, 
often  grey,  with  tmnarrowed  vessels.  Sight 
usually  suffers  gravely ;  the  field  of  vision  is 
much  restricted ;  and  perception  of  colours 
may  be  lost.  The  atrophy  is  not  the  resTilt 
of  any  extension  upwards  of  the  disease  in 
the  posterior  columns.  It  may  occur  when 
this  has  scarcely  commenced,  and  even  years 
before  the  earliest  symptoms.  It  is  appa- 
rently an  associated  degeneration.  In  late- 
ral sclerosis  changes  in  the  fundus  oculi  are, 
as  a  rule,  absent.  In  disseminated  sclerosis, 
optic  nerve-atrophy  may  occur,  just  as  in 
posterior  sclerosis,  but  less  frequently. 
Damage  to  sight,  without  ophthalmoscopic 
changes,  occasionally  results  from  the  scle- 
rosis invading  the  optic  commissure  or  nerves. 
In  caries  of  the  spine,  changes  in  the  optic 
disc  are  practically  unknown.  In  very  rare 
cases  of  injury  to  the  spine,  neuritis  and 
subsequent  atrophy  have  been  observed,  but 
these  results  are  so  uncommon  that  their 
precise  significance  is  doubtful. 

3.  Functional  Diseases. — In  exoph- 
thalmic goitre  the  only  ophthalmoscopic 
change  is  increased  size  of  the  retinal  arteries, 
which  may  pulsate  visibly.  In  chorea,  em- 
bolism of  the  central  artery  of  the  retina  has 
been  once  or  twice  observed;  and  optic  nem-i- 
tis,  sHght  in  degree,  is  not  rare.  It  is  usually 
met  with  in  hypermetropic  eyes,  but,  never- 
theless, subsides  when  the  chorea  is  over. 
With  neuralgia  of  the  fifth,  optic  nerve- 
atrophy  has  been  observed  ;  the  nature  of  the 
association  is  doubtful.  In  idiopathic  epi- 
lepsy the  appearance  of  the  fundus  is,  as 
a  rule,  perfectly  normal.  Even  during  an 
attack  it  is  probable  that  the  only  change  is 
distension  of  the  veins  in  the  stage  of  cyan- 
osis. But  during  the  status  epilepticus, 
when  attacks  recur  with  great  severity  for 
several  days,  a  condition  of  slight  neuritis 
may  be  produced,  subsiding  after  the  attacks 
are  over.  In  cases  of  convulsions  from 
organic  brain-disease,  it  must  be  remembered, 
optic  netiritis  or  its  effects  are  often  met 
with.  The  frequency  with  which  morbid 
appearances  are  to  be  seen  in  the  eye  in 
insanity  has  been  variously  stated,  and  by 
some  writers  imquestionalaly  exaggerated. 
They  are  most  frequent  in  general  paralysis 
of  the  insane.  Optic  nerve-atrophy  is  the 
usual  change,  and  is  sometimes  an  early 
event,  just  as  in  locomotor  ataxy.  In  very 
rare  cases  slight  neuritis  has  been  seen.  In 
mania,  melancholia,  and  dementia  it  is  prob- 
able that  there  are  no  related  morbid  ap- 
pearances in  the  eye. 

II.  Diseases  affecting  the  Ubinaey  Sys- 
tem.—1.  Bright's  Disease.— Sight  may  be 
impaired  in  this  complaint  by  uremic  poison- 
ing, or  by  retinal  changes.  The  latter  may 


occur,  even  in  considerable  degree,  without 
any  affection  of  vision.  The  arteries  may  occa- 
sionally be  conspicuously  narrow  (contracted), 
and  in  rare  cases  may  present  sclerosis  of  the 
outer  coat,  or  minute  aneurysms.  Aneurysmal 
dilatations  of  the  capillaries  may  often  be 
found  post  mortem,  in  association  with  other 
degenerations,   and   probably  lead  to  the 
occurrence  of  a  very  common  change  in  the 
retina — hjemorrhages.     These   are  usually 
striated,  situated  in  the  nei-ve-fibre  layer; 
sometimes  they  are  irregular  in  shape,  and 
situated  in  the  deeper  layers.    They  may 
detach  the  retina  from  the  choroid,  or  burst 
through  into  the  vitreous.    Sometimes  they 
exist  alone ;  more  commonly  they  are  con- 
joined with  other  changes,  to  which  the  term 
'  albuminm'ic  retinitis  '  is  given.    This  latter 
change  may  occur  in  all  forms  of  renal 
disease,  but  is  by  far  the  most  common  in 
the  granular  kidiiey.    It  is  a  late  symptom, 
never  appearing  until  the  general  system  is 
suffering.    The  disease  of  the  retina  presents 
certain  elements  which  are  variously  com- 
bined in  different  cases.    (1)  Diffuse  slight 
opacity  and  swelling  of  the  retina,  due  to  the 
infiltration  of  its  substance  by  an  albuminous 
coagulable  liquid  (cedema).    (2)  White  spots 
and  patches  of  various  size  and  distribution : 
some  large  and  soft-edged ;  others  minute, 
and  of  pearly  whiteness.    They  are  due  to 
fatty  degeneration  of  the  retinal  elements,  or 
to  granular  degeneration  of  albuminous  exu- 
dations.   The  small  white  spots  often  radiate 
arotmd  the  macula  lutea.   (3)  Hsemorrhages. 
(4)  Inflammation  of  the  optic  papilla — '  neur- 
itis.'   (5)  The  subsidence  of  the  inflamma- 
tory changes  may  be  attended  with  the  signs 
of  atrophy  of  the  optic  nerve  and  retina. 
According  to  the  predomiuant  character,  foiu- 
types  of  retinal  affectionmay  be  distinguished: 
a  degenerative,  hsemorrhagic,  inflammatory, 
and  neuritic  form.    In  the  first  the  white 
spots  predominate,  and  there  are  usually  ex- 
travasations, but  there  is  little  diffuse  opacity. 
In  the  second  the  htemorrhages  are  so  abun- 
dant as  to  be  the  chief  feature.     In  the 
third  there  is  much  dififuse  opacity  and  swell- 
ing of  the  retina.     In  the  fourth  the  optic 
nemritis  is  in  excess  of  the  other  changes,  and 
the  appearance  may  easily  be  ascribed  to 
cerebral  disease — the  more  so  that  it  is  often 
conjoined  with  headache,  and  other  evidence 
of  cerebral  disorder.    The  conspicuous  com- 
bination of  white  spots  and  haemoiThages 
usually  enables  the  retinal  affection  of  albu- 
minuria to  be  recognised  without  difficulty. 
It  may  be  confounded  with  the  degeneration 
left  by  a  previous  wide  neuro-retinitis,  but  in 
such  cases  the  signs  of  atrophy  will  be  con- 
spicuous.    The  course  of  the  affection  in 
Bright's   disease  is   often  progressive,  but 
arrest  and  even  recovery  may  be  obtained  by 
the  treatment  of  the  renal  disease.  When 
extensive,  sight  is  usually  impaired,  but  is 
rarely  completely  lost. 
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2.  Diabetes  Mellitus.  —  In  diabetes 
mellitus,  in  rare  cases,  retinal  changes  have 
been  observed  exactly  similar  to  those  of  the 
degenerative  form  of  the  albuminuric  affec- 
tion, and  this  when  there  wa-s  no  albumen  in 
the  m'iue.  Miliary  aneurysms  have  been 
found  2}ost  mortem.  A  distinction  from  the 
renal  form  is  the  fi-equency  with  which  there 
are  opacities  in  the  vitreous,  due  probably  to 
slight  extravasations  of  blood. 

III.  Diseases  of  the  Heart. — The  pecu- 
liar conditions  of  the  intra- ocular  circulation 
prevent  any  dynamical  changes  in  the  circu- 
lation. Venous  distension,  if  considerable, 
may  be  visible  in  the  eye,  especially  in 
cyanosis.  When  arterial  pulsation  is  strong, 
it  may  be  seen  ia  the  retinal  arteries,  as  in 
exophthalmic  goitre  and  in  aortic  regurgita- 
tion. In  these  cases  also  the  arterial  pulsa- 
tion may  (probably  in  the  sclerotic  ring)  be 
communicated  to  the  vein,  and  this  also  may 
pulsate.  Embolism  of  the  central  artery  of 
the  retina  may  occur,  and,  like  embolism 
elsewhere,  is  most  common  in  mitral  con- 
striction. In  ulcerative  endocarditis,  accom- 
panied with  multiple  embolism,  retinal 
haemorrhages  occur,  for  the  most  part  round, 
with  a  pale  or  white  centre.  They  are 
almost  pathognomonic. 

IV.  Diseases  of  the  Blood.  —  Acute 
cmcemia  from  haemorrhage  may  be  followed 
by  loss  of  sight,  shght  or  considerable,  tran- 
sient or  permanent.  The  accident  most 
commonly  foUows  hasmatemesis,  uterine 
haemorrhage,  or  venesection.  In  some  cases 
no  ophthalmoscopic  changes  have  been 
found  ;  in  others  there  has  been  neuro- 
retinitis.  The  mechanism  of  the  affection 
is  obscure.  Simple  chronic  anaemia  is  ac- 
companied by  marked  paUor  of  the  veins, 
sometimes  of  the  choroid  and  disc,  but  the 
latter  is  always  within  the  physiological 
variations  in  tint.  Occasionally  in  chlorosis 
optic  neuritis  is  met  with,  developing  quickly 
to_  a  high  degree  of  intensity,  such  as  is  met 
with  in  cerebral  tumour.  It  disappears 
rapidly  under  iron,  but  too  often  ignorance 
of  the  cause  has  led  to  the  loss  of  so  much 
time,  while  iodide  of  potassium,  &c.,  have 
been  given,  that  sight  is  hopelessly  damaged. 
In  pernicious  ancBmia  the  choroid  is  notably 
pale,  the  arteries  small,  the  veins  very  broad 
(atonic)  and  pale.  Haemorrhages  are  fre- 
quent, especially  around  the  optic  disc,  and 
they  are  often  associated  with  white  patches. 
Some  extravasations  are  rounded,  with  a 
white  or  pale  centre.  Occasionally  there  is 
marked  neuritis.  In  leucocythcemia  the 
pallor  and  the  width  of  the  veins  are  very 
striking.  Extravasations  are  almost  invari- 
able at  some  period.  White  spots  are  frequent ; 
some  degenerative,  others  due  to  aggrega- 
tions of  leucocytes  ;  some  are  surrounded  by 
a  halo  of  extravasation.  There  may  also  be 
considerable  general  swelling  of  the  retina, 
throwing  the  distended  veins  mto  conspicuous 


antero-posterior  cm-ves.  In  2>urpura  and 
acm-vy  retinal  haemorrhages  also  occur.  In 
the  intense  forms  of  purpura,  indeed,  they 
are  probably  constant,  and  may  be  large. 
They  have  sometimes  been  seen  in  th& 
choroid. 

In  rare  cases  of  menstrual  disorders,  and 
still  rarer  instances  of  intestinal  disturbance 
(chronic  diarrhoea),  optic  neuritis  has  been 
observed.  Suppression  of  the  menses  has 
been  followed  by  retinal  haemorrhages.  The 
connexion  between  the  several  events  is 
obscure. 

V.  Chronic  General  Diseases. — In  chronic 
general  diseases  ophthalmoscopic  changes 
are  met  with  occasionally.  In  tuberculosis, 
tubercles  may  form  in  the  choroid,  and  be 
recognisable  as  small,  round,  yellowish-white 
spots,  free  from  pigment.  They  have  more 
frequently  been  found  in  this  situation  after 
death  than  during  life,  perhaps  because  not 
looked  for  with  sufficient  perseverance,  since 
they  may  form  rapidly.  They  are  sometimes 
of  great  diagnostic  importance,  especially  in 
cases  of  general  tuberculosis  causing  obscure 
and  ill-defined  symptoms.  In  syphilis  ocular 
changes  are,  as  is  well-known,  common,  but 
they  come  chiefly  under  the  care  of  the  sur- 
geon. Traces  of  past  iritis,  or  of  choroiditis — 
areas  of  choroidal  atrophy  with  irregular 
accumulation  of  pigment — fr-equently  afford 
the  physician  important  evidence  of  the  pre- 
vious existence  of  syphilis,  acquired  or  in- 
herited. In  the  latter  the  choroidal  changes 
are  of  especial  importance,  and  may  be  con- 
fined to  small  round  white  spots  with  pig- 
ment  in  the  centre,  or  there  may  be  evidence 
of  more  extensive  choroiditis  or  merely  of 
choroiditic  atrophy,  a  yellowish  disc,  with 
the  edge  a  little  blurred,  and  very  small  re- 
tinal vessels.  Gout  has  been  supposed  to 
cause  retinal  haemorrhage  (Hutchinson),  and 
to  it  IS  probably  due  the  widespread  '  haemor- 
rhagic  retinitis  '  that  is  the  consequence  of 
thrombosis  in  the  central  vein  of  the  retina. 
Intra-ocular  neuritis  is  seldom  due  to  this 
cause,  except  in  slight  degree,  as  the  result 
of  a  more  intense  inflammation  behind  the 
globe.  This  may  occur  in  the  subjects  of 
acqmred  gout,  or  in  young  persons  the  sub- 
jects of  the  inherited  disease,  and  may  be  on 
one  side  or  on  both,  simultaneously  or  in 
succession. 

In  lead-poisoning,  besides  the  amblyopia 
which  may  come  on  without  ophthalmoscopic 
changes,  atrophy  of  the  disc  is  occasionally 
met  with,  preceded,  in  some  cases,  by  a  stage 
of  congestion — a  red  disc,  with  softened  edges, 
without  swelling.  A  considerable  degree  of 
neuritis,  double,  with  sweUing  and  hasmor- 
rhages,  occurs  occasionally,  especially  in  con- 
nexion with  cerebral  symptoms,  but  without 
any  coarse  lesion  of  the  brain.  In  chronic 
alcoholism,  optic-nerve  atrophy  has  been  de- 
scribed, and  also  a  condition  of  congestion. 
The    amblyopia  which    accompanies  the 
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atrophy  is  said  by  Forster  to  be  characterised 
by  loss  of  central  vision  for  colour.  The  same 
fact  is  well  established  with  regard  to  tobacco 
amaurosis,  in  which  similar  congestion  and 
atrophy  may  occur. 

VI.  Acute  Genebal  Diseases. — In  acute 
general  diseases,  changes  in  the  fundus  are 
for  the  most  part  rare.  After  typhus,  typhoid, 
and  scarlet  fevers,  optic  neuritis  has  been 
occasionally  observed,  apart  from  any  renal 
or  cerebral  complication.  The  renal  sequelae 
of  scarlet  fever  may  of  course  lead  to  the 
special  retinal  changes.  Malarial  fevers, 
ague,  &c.,  are  frequently  attended  with  re- 
tinal haemorrhages  (Poncet,  S.  Mackenzie). 
Sometimes  the  extravasations  have  paler 
centres.  Optic  neuritis  and  atrophy  have 
also  been  observed.  Erysipelas  of  the  face 
has  been  accompanied  by  loss  of  sight,  and 
followed  by  atrophy,  probably  by  the  exten- 
sion of  the  inflammation  to  the  orbit,  and  to 
the  trunk  of  the  optic  nerve.  Pycemia  and 
septicemia  have  long  been  known  to  be 
occasionally  accompanied  by  metastatic  pan- 
ophthalmitis, and  recent  observation  has 
shown  that  slighter  alterations  in  the  fundus 
oculi  frequently  accompany  the  severer  forms 
of  these  affections.  Of  these  the  most  im- 
portant are  retinal  haemorrhages,  round  or 
irregular,  sometimes  large,  and  often  with 
pale  centres,  as  in  ulcerative  endocarditis. 
Although  it  is  probable  that  they  are  in  some 
cases  due  to  septic  embolism,  they  may 
occur  without  endocarditis,  and  may  be  due, 
in  some  cases,  to  chemical  changes  in  the 
blood,  produced  by  the  organised  virus  of  the 
septicaemia.  They  are  almost  invariable  in 
puerperal  septicasmia  (Litten).  They  are  of 
very  grave  signiiicance,  but  not  necessarily  a 
fatal  omen.  In  other  cases  a  peculiar  form 
of  retinitis  has  been  observed,  with  white 
spots  about  the  papUla  and  macula  lutea 
(Both). 

Most  of  the  appearances  mentioned  above 
will  be  found  figured  in  the  writer's  Manual 
and  Atlas  of  Medical  Ophthalmoscopy . 

W.  R.  GOWEKS. 

OPISTHOTONOS  (oTnai^ei/.backwards; 
and  roVoj,  a  stretching).— A  tetanic  spasm, 
in  which  the  body  is  arched  backwards,  so 
that  it  rests  on  the  head  and  heels.  See 
Tetanus. 

OPIUM,  Poisoning  by.— In  conse- 
quence of  the  extent  to  which  opium  and  its 
preparations,  including  morphine,  are  used  for 
the  rehef  of  pain,  and  the  readiness  with 
which  the  drugs  are  procurable,  poisoning  by 
these  agents  is  of  frequent  occurrence ;  and 
there  is  no  doubt  that  great  numbers  of 
infants  perish  every  year  in  this  country 
through  the  improper  use  of  quack  remedies 
containing  opium. 

So  far  as  toxicology  is  concerned,  the  ef- 
fects of  opium  may  be  referred  exclusively  to 
morphine ;  since  the  effects  of  the  other  active 
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j  constituents  of  the  drug  are  overshadowed  by 
I  those  of  its  chief  alkaloid.    See  also  Mor- 
phinism. 

Anatomical  Characters. — The  post-mor- 
tem appearances  after  opium-poisoning  may 
be  almost  nil.  As  a  rule  the  brain  is  con- 
gested, the  piuncta  cruenta  being  especially 
marked ;  and  the  lungs  and  right  side  of  the 
heart  may  exhibit  an  engorgement,  as  if  from 
a  modified  asphyxia ;  but  this  condition  is  by 
no  means  invariable. 

Symptoms. — The  first  effect  of  the  adminis- 
tration of  a  toxic  dose  of  opium  —  a  state  of 
bienfaisance  or  exaltation — commonly  ob- 
served also  after  the  administration  of  a 
medicinal  dose,  may  be  either  very  short  or 
entirely  wanting;  and  this  is  usually  the 
case  when  morphine  is  injected  hypodermic- 
ally.  A  second  stage,  in  which  the  symp- 
toms closely  resemble  those  of  congestion  of 
the  brain,  soon  sets  in.  The  face  is  either 
suffused  or  cyanosed ;  the  pupils  strongly 
contracted ;  the  skin  dry  and  warm ;  the 
breathing  slow,  deep,  and  becoming  ster- 
torous. The  patient  is  apparently  uncon- 
scious, but  may  be  aroused  by  shaking,  or 
shouting  in  the  ear ;  and  when  he  is  aroused, 
the  respirations  become  more  rapid,  and  the 
skin  may  regain  its  normal  colour.  The 
symptoms  of  this  second  stage  may  gradu- 
ally ameliorate  imder  appropriate  treatment ; 
or  a  third  stage — that  of  prostration — super- 
venes. The  coma  is  now  profoimd,  and  it 
may  be  impossible  to  arouse  the  patient. 
The  pupils  are  contracted  to  the  size  of  pin- 
points ;  or  towards  the  termination  of  life 
may  be  widely  dilated.  Eespu-ation  is  now 
very  slow,  shallow,  with  gradually  increasing 
intervals,  during  which  there  are  no  signs  of 
breathing,  and  the  patient  lies  in  a  death- 
like calm.  The  face  is  at  once  paUid  and 
cyanosed ;  the  skin  is  bathed  in  perspiration, 
at  first  warm,  and  then  cold  and  clammy. 
The  pulse  increases  in  rapidity,  with  progi-es- 
sively  increasing  feebleness.  The  patient 
may  even  now  recover,  signs  of  life  return- 
ing very  gradually;  or  death  may  occur 
from  failure  of  respiration,  the  other  func- 
tions of  Hfe  becoming  also  gradually  extin- 
guished. 

Unusual  symptoms  in  opium-poisoning  are 
trismus  and  convulsions.  In  children  toxic 
doses  may  produce  very  rapid  effects,  the 
second  stage  of  the  intoxication  being  want- 
ing, and  severe  collapse  and  complete  imcon- 
sciousness  rapidly  supervening. 

Diagnosis.  —  The  certain  diagnosis  of 
opium-poisoning  is  often  a  matter  of  great 
difficulty,  as  the  symptoms  may  differ  in  no 
material  respect  fi-om  those  exhibited  in  con- 
gestion of  the  brain,  however  produced,  apo- 
plexy, and  uraemia.  The  case  may  also  be 
confounded  with  profound  alcoholic  intoxica- 
tion. It  may  also  be  difficult  or  impossible 
to  diagnose  fi-om  poisoning  by  chloral  hydrate 
—a  matter  of  less  importance,  since  the  treat- 
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ment  of  the  two  cases  would  be  similar. 
The  differential  diagnosis  of  opium -poisoning 
rests  upon  the  equally  and  minutely  con- 
tracted state  of  the  pupils,  a  condition  which 
is  aU  but  universal  in  the  second  stage  of 
opium-poisoning ;  our  ability  to  arouse  the 
patient  temporarily,  the  rousing  being  fol- 
lowed by  more  or  less  complete  disappear- 
ance of  the  cyanosis  of  the  countenance,  and 
by  increased  rapidity  of  respiration ;  and  the 
profuse  warm  or  clammy  cold  perspiration. 
An  examination  of  the  urine,  which  may  have 
to  be  drawn  off  by  the  catheter,  for  albumen 
should  always  be  made ;  but  it  must  be 
borne  in  mind  that  uraemia  and  opium- 
poisoning  may  be  co-existent. 

Pkognosis. — This  is  at  all  times  doubtful. 
There  is  great  liability  to  relapse,  even  when 
the  patient  appears  to  be  doing  well. 

Treatment. — First,  evacuate  the  stomach 
by  means  of  the  stomach-pump,  or,  failing 
this,  by  the  use  of  emetics.    These,  however, 
act  with  difficulty  in  cases  of  opium-poison- 
ing ;  and  there  is  a  special  danger  in  the  use 
of  depressing  emetics,  as,  for  example,  tartar 
emetic,  on  account  of  the  possible  retention 
by  the  stomach  of  a  fatal  dose  of  the  emetic. 
Warm  mustard  and  water,  and  carbonate  of 
ammonium,  are  the  best  emetics  to  administer. 
Secondly,  the  patient  must  be  prevented 
lapsing  into  a  state  of  sonanolence,  by  walk- 
ing him  about ;  alternate  warm  and  cold  ap- 
pUcations  to  the  chest ;  flicking  the  feet  with 
a  damp  towel ;  shouting  into  the  ear ;  and 
the  application  of  the  faradic  current.  These 
means  will  have  the  additional  advantage  of 
maintaining  the  flagging  respiration,  and  re- 
storing normal  breathing.    In  the  last  resort 
artificial  respiration  must  be  freely  employed. 
The  absorption  of  the  alkaloids  of  opium  may 
be  delayed  by  the  free  administration  of  so- 
lutions containing  tannin,  so  as  to  render 
the  alkaloids  insoluble  ;  and  among  the  best 
media  containing  tannin  are  strong  infusions 
of  tea  and  coffee.    The  caffeine  which  these 
infusions  contain,  itself  also  exerts  a  powerful 
remedial  influence  in  this  form  of  intoxica- 
tion.  Atropine,  as  a  respiratory  stimulant, 
appears  also  to  be  most  serviceable  as  a  direct 
antidote  to  morphine.    It  is  best  given  by 
subcutaneous  injection,  in  doses  of  ^  to  i 
grain.    Alcoholic  stimulants  should  be  freely 
gi'^en.  Thomas  Stevenson. 

OPIUM-EATING.— See  Morphinism. 

OPPRESSION.— A  term  applied  to  a 
sense  of  weight  or  pressure  in  any  part  of 
the  body,  but  more  frequently  used  in  con- 
nexion with  the  chest  and  epigastrium. 
The  expression  is  sometimes  also  employed 
m  reference  to  a  general  feeling  of  the 
system  being  overloaded  or  overweighted, 
which  is  felt  at  the  commencement  of  cer- 
tain acute  diseases,  as  well  as  in  other  con- 
ditions. 


OPTIC  NERVE  and  TRACT,  Dis- 
eases of. — The  optic  nerve  may  be  damaged 
by  various  intra-ocular  processes ;  but  these, 
and  also  its  primary  atrophy,  have  been 
already  described  (see  Eye,  and  its  Appen- 
dages, Diseases  of;  Ophthalmoscope  ;  and 
Ophthalmoscope  in  Medicine).  In  this 
article  only  those  affections  which  are  situ- 
ated behind  and  independent  of  the  eye  will 
be  described. 

Passing  from  the  orbit  into  the  intracranial 
cavity  by  the  optic  foramina,  into  which 
they  closely  fit,  the  optic  nerves  are  con- 
nected at  the  chiasma,  where  an  approximate 
semi-decussation  takes  place.  From  the 
chiasma  each  optic  tract,  containing  fibres 
from  the  same-named  halves  of  both  retinae, 
passes  backwards,  between  the  crus  cerebri 
and  the  inner  edge  of  the  temporo-sphenoi- 
dal  lobe,  to  the  posterior  portion  of  the  optic 
thalamus,  where  it  becomes  connected  with 
this  and  the  external  geniculate  body.  Fibres 
pass  also  to  the  corpora  quadrigemina, 
especially  the  anterior ;  and  from  the  thala- 
mus to  the  convolutions  of  the  occipital  lobe. 

Etiology, — In  the  orbit  the  nerve  may 
be  damaged  by  inflammation,  which  is  some- 
times apparently  due  to  gout,  and  sometimes 
invades  the  nerve  from  the  orbit  (as  in 
orbital  celluhtis  from  facial  erysipelas),  or  is 
produced  by  exposure  to  cold.  Inflamma- 
tion outside  the  nerve  rarely  invades  its  sub- 
stance on  account  of  the  thickness  of  the 
sheath  which  invests  it,  but  the  fibres  are 
damaged  by  the  pressure  of  the  inflamma- 
tory products.    It  may  also  be  compressed 
by  an  aneurysm  of  the  ophthalmic  artery  or 
by  orbital  tumours ;  or  may  be  itself  the  seat 
of  morbid  growths  or  of  hsemorrhage.  At 
the  optic  foramen  the  nerve  may  be  com- 
pressed by  new-growths  or  by  a  narrowing  of 
the  foramen,  such  as  occurs  in  thickening  of 
the  cranial  bones,  an  occasional  consequence 
of  syphilis,  acquired  and  congenital.  With- 
in the  skuU,  the  nerve  in  front  of  the  chiasma 
may  be  damaged  by  the  extension  of  inflam- 
mation from  the  meninges.    The  optic  com- 
missure is  occasionally  compressed  by  or 
involved  in  growths,  and  may  be  compressed 
by  great  distension  of  the  third  ventricle. 
Interstitial  inflammation  probably  sometknes 
occurs.    The  nerves  in  fi-ont  of  the  chiasma, 
and  the   chiasma  itself,  are  liable  to  be 
damaged  by  the  pressure  of  aneurysms  of 
adjacent  arteries.    The  optic  tracts  may  be 
involved  in  haemorrhage  into,  or  softening 
of,  the  crura  cerebri ;  but  the  most  frequent 
cause  of  their  damage  is  a  tumour  arising  at 
the  base  of  the  brain,  or  in  the  adjacent  part 
of  the  temporo-sphenoidal  lobe.    The  central 
continuation  of  the  optic  nerves,  constituting 
the  visual  path — the  optic  thalamus,  the 
white  substance  from  it  to  the  occipital  lobe, 
and  occipital  cortex,  may  bo  damaged  by 
tumour,  softening,  or  haemorrhage,  with  im- 
pairment of  sight  as  the  result.    The  corpora 
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quadrigemina  are  rarely  affected  so  as  to 
cause  visual  syuiptoms,  except  by  growths, 
which  produce  this  effect  by  pressure  on  the 
adjacent  visual  path  to  the  cortex. 

Symptoms. — Damage  to  the  optic  nerve, 
between  the  optic  commissure  and  the  eye, 
causes  an  affection  of  sight  in  that  eye  only. 
There  inay  be  either  a  concentric  or  sectorial 
defect  in  the  field,  or  complete  blindness; 
the  reflex  action  of  the  pupil  is  impaired. 
When  the  nerve  is  slowly  compressed,  the 
loss  of  sight  is  followed  by  slow  atrophy  of 
the  intra-ocular  extremity.  When  it  is  in- 
vaded by  inflammation,  this  usually  descends 
to  the  eye,  and  is  visible  as  intra-ocular 
neuritis,  often  slight ;  it  may  ascend  to  the 
commissure,  and  the  sight  of  the  other  eye 
then  suffers.  Inflammation  at  the  back  of 
the  orbit  usually  also  involves  the  motor 
nerves,  and  so  may  cause  paralysis  of  all 
the  ocular  muscles.  These  recover,  how- 
CA^er,  much  more  readily  than  does  the  optic 
nerve.  When  the  nerve  is  compressed  by 
narrowing  of  the  optic  foramen,  the  loss  of 
sight  is  usually  accompanied  by  intra-ocular 
atrophy  or  slight  neuritis.  This  is  also  present 
in  most  cases  in  which  inflammation  extends 
from  the  meninges  to  the  intracranial  part  of 
the  optic  nerves,  or  the  optic  chiasma,  but 
seldom  in  extension  to  the  optic  tract.  Damage 
to  the  chiasma  usually  affects  the  sight  of  both 
eyes.  In  most  cases  the  decussating  fibres 
suffer  chiefly  or  alone,  and  consequently 
there  is  loss  of  function  of  the  inner  half  of 
each  retina,  and  loss  of  the  outer  half  of 
each  field  of  vision — temporal  hemianopia. 
Damage  to  the  outer  jjart  of  the  commissure 
on  each  side  affects  the  fibres  which  do  not 
decussate,  and  so  causes  loss  of  function  of 
the  outer  half  of  each  retina,  and  so  loss  of 
the  inner  half  of  each  field — nasal  hemi- 
anopia. This  is  very  rare,  but  has  been  seen 
from  calcification  of  the  carotid  artery  on 
each  side  (Knapp).  Partial  nasal  hemianopia 
is  also  sometimes  met  with  in  tabes.  In 
irregular  damage  to  the  chiasma  the  loss  of 
vision  may  be  irregularly  distributed  in  the 
two  eyes. 

The  optic  tract  receives  fibres  from  the 
half  of  each  retina  on  the  same  side,  and  its 
damage  thus  causes  loss  of  sight  in  the 
opposite  half  of  each  field  of  vision — lateral 
or  homonymous  hemianopia.  The  loss  is 
often  more  extensive  in  the  eye  on  the  side 
opposite  to  the  lesion  than  in  that  on  the 
same  side.  Since  the  motor  tract,  in  the 
adjacent  crus  cerebri  and  hemisphere,  has 
decussated  at  the  medulla,  if  it  is  also  in- 
volved in  the  lesion,  there  is  hemiplegia  on 
the  same  side  as  the  loss  in  the  field  of 
vision.  The  patient  is  unable  to  see  to  the 
side  on  -which  he  cannot  move  the  limbs. 
Thus  the  writer  has  recorded  a  case  in  which 
a  patient  had,  first,  right  hemianopia,  and 
afterwards  right  hemiplegia.  Both  were  due 
to  a  small  tumour  of  the  inner  part  of  the 


temporo-sphenoidal  lobe,  which  had  first  in- 
vaded the  optic  tract  and  then  the  crus. 

Lateral  hemianopia  results,  occasionally, 
from  disease  of  the  posterior  extremity  of 
the  optic  thalamus,  and  frequently  from  a 
lesion  involving  the  fibres  that  pass  thence, 
adjacent  to  the  posterior  extremity  of  the 
internal  capsule,  and  through  the  white  sub- 
stance of  the  occipital  lobe,  to  the  cortex  at 
the  extremity  of  the  hemisphere,  and  chiefly 
to  the  cuneus,  disease  of  which  always  en- 
tails this  symptom.  Partial  disease  of  the 
cuneus  causes  a  partial  loss  of  the  half  field ; 
the  upper  quadrant  is  lost  if  the  upper  half 
;  of  the  cuneus  is  diseased,  the  lower  quadrant 
!  of  the  field  if  it  is  the  lower  half  of  the 
'  cuneus.  It  is  imcertain  whether  damage  to 
the  cortex  on  the  outer  surface  of  the  occipi- 
tal lobe  causes  hemianopia,  or  whether,  with 
this  lesion,  the  symptom  has  been  due  to 
the  disease  penetrating  the  white  substance 
to  the  fibres  from  the  cuneus.  These  fibres, 
the  '  optic  radiation  of  Gratiolet,'  may  be 
reached  by  extensive  disease  of  the  middle 
part  of  the  cortex,  and  then  hemianopia  may 
be  associated  with  hemiplegia,  and  even  with 
aphasia.  When  the  cause  of  hemianopia  is 
disease  of  the  chiasma  or  tract,  the  pupil 
does  not  contract  when  light  is  thrown  on 
the  blind  half  of  the  retina  (Wilbrand, 
Wernicke,  &c.),  because  the  fibres  for  the 
reflex  centre  are  involved.  When  the  dis- 
ease is  in  the  thalamus  or  occipital  lobe 
there  is  no  loss  of  action ;  this  affords  a 
means  of  distinction,  but  much  care  is  needed 
to  get  clear  results. 

Double  hemianopia  involves  complete  loss 
of  sight,  and  is  the  probable  cause  of  such 
loss,  when  of  sudden  onset.  Half  loss  of 
the  colour-fields,  with  no  loss  for  white 
hght,  has  been  observed,  and  perhaps  de- 
pends on  a  hemiopic  colour-centre  on  the 
outer  aspect  of  the  occipital  lobe. 

In  hysteria,  with  loss  of  the  other  special 
senses  on  one  side,  there  is  a  peculiar  affec- 
tion of  vision,  which  is  sometimes  met  with 
as  a  result  of  organic  disease — '  crossed  ambly- 
opia.' There  is  dimness  of  sight  of  the  eye 
opposite  to  an  organic  lesion,  and  great  con- 
traction of  the  field,  with  loss  of  colour- 
vision  ;  on  the  side  of  the  lesion  there  is  a 
much  sUghter  but  similar  change.  In  the 
cases  in  which  the  lesion  has  been  ascer- 
tained, it  has  always  involved  the  angular 
gyrus  in  the  postero-inferior  angle  of  the 
parietal  lobe,  in  front  of  a  Kne  drawn  across 
the  brain  from  the  parieto-occipital  fissure. 
It  would  seem  that  here  there  is  a  centre 
related  to  both  half  vision  centres,  in  which 
they  are  recombined,  but  to  which  the  oppo- 
site field  is  chiefly  related.  A  partial  lesion 
in  this  centre  can  be  compensated  by  the 
other  hemisphere,  but  the  effect  of  a  partial 
lesion  in  the  half-vision  centre  is  permanent, 
as  much  so  as  one  in  the  optic  path  leading 
to  it. 
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Any  one  of  the  diseases  to  which  the  brain 
is  subject  has  tlie  same  effect  if  in  a  corre- 
sponding situation ;  but,  as  a  rule,  softening 
from  arterial  obstruction,  due  to  syphilitic  dis- 
ease or  atheroma,  or  a  new-growth,  is  a  more 
frequent  cause  of  damage  to  the  optic  path 
in  tract  or  hemisphere  than  is  cerebral 
hiemorrhage. 

Diagnosis. — The  chief  points  which  are 
oiur  guides  in  determining  the  position  of 
post-ocular  disease,  causing  loss  of  sight, 
have  been  already  stated.  If  the  affection 
of  sight  is  confined  to  one  eye,  it  is  probably 
— and  if  associated  with  unilateral  optic 
neuritis  it  is  almost  certainly — due  to  dis- 
ease of  the  nerve  in  front  of  the  chiasma. 
In  this  case  the  reaction  of  the  pupil  to 
hght  is  impaired.  On  the  other  hand,  if 
the  unilateral  affection  of  sight  is  associated 
with  hemiplegia,  and  especially  with  hemi- 
anffisthesia,  on  the  same  side,  it  is  probable 
that  the  disease  is  in  the  hemisphere,  and 
the  failm-e  of  sight  is  produced  in  some 
manner  at  present  unknown.  In  this  case 
the  pupil  acts  well  to  light.  Lateral  hemi- 
anopia  indicates  disease  of  the  tract,  the 
posterior  part  of  the  thalamus,  or  the  white 
substance  between  the  thalamus  and  the 
occipital  convolutions,  or  of  these  convolu- 
tions themselves.  In  which  of  these  posi- 
tions it  is,  must  be  determined  by  the  indi- 
cations of  the  localisation  of  disease  of  the 
brain  {see  Convolutions  of  the  Brain  and 
Cortex  Cerebri,  Lesions  of).  Nasal  hemi- 
anopia  or  temporal  hemianopia  indicates 
disease  of  the  optic  chiasma. 

Prognosis.— This  must  be  influenced  by 
the  position  of  the  lesion,  and  especially  by 
its  nature.  "When  there  is  simple  pressure 
on  the  optic  nerve,  sufficient  to  abolish  sight, 
the  prognosis  is  very  unfavourable.  Damage 
due  to  the  extension  of  inflammation  often 
lessens  considerably.  In  disease  of  the  optic 
commissure  or  optic  tracts  the  prognosis  is 
also  grave,  because  the  morbid  processes, 
from  which  these  parts  suffer,  rarely  recede. 
"Whether  it  is  likely  to  become  stationary 
must  be  mferred  from  its  probable  nature. 
On  the  other  hand,  in  disease  of  the  hemi- 
sphere, considerable  improvement  often  takes 
place,  just  as  it  does  in  other  symptoms ;  but 
when  the  hemianopia  has  become  stationary 
it  persists,  with  little  change,  to  the  end  of 
life.  Often,  however,  this  symptom  is 
thought  to  have  disappeared  when  it  stiU 
persists  in  a  diminished  degree. 

Treatment.— The  treatment  is  essentially 
that  of  the  disease  to  which  the  symptom  is 
due,  and  need  not  be  further  discussed  in 


OPTIC  THALAMUS,  Lesions  of. 

'  See  Thalamus  Opticus,  Lesions  of. 

ORANGE    FREE    STATE.  —  See 

-  Africa,  South. 


ORBIT,  Diseases  of,  — Synon.  :  Fr. 

Maladies  de  VOrhite ;  Ger.  KrankJieiten  der 
Augenhdhle. — The  diseases  of  the  orbit  are 
not  numerous,  and  are  almost  exclusively 
surgical  in  their  character.  The  bony  walls 
of  the  cavity  are  liable  to  be  fractured  by 
direct  injury,  which  generally  implicates 
other  portions  of  the  skuU;  the  contained 
tissues  are  liable  to  phlegmonous  or  sup- 
purative inflammation ;  and  the  cavity  may 
be  the  seat  of  tumours  of  various  kinds, 
arising  either  from  the  walls  or  from  some 
portion  of  the  contents. 

1.  Hsemorrhage.  —  Haemorrhages  into 
the  orbit,  excepting  as  results  of  injury  or 
from  the  rupture  of  aneurysmal  tumours, 
are  extremely  rare ;  and  the  few  cases  which 
have  been  recorded  have  nearly  all  occurred 
in  persons  of  generally  hsemorrhagic  ten- 
dency, as  one  local  manifestation  among 
others  of  a  constitutional  malady. 

2.  Emphysema. — Emphysema  of  the 
orbit  is  not  unknown,  and  the  writer  has 
seen  a  young  man  who,  in  blowmg  his  nose 
violently,  must  have  ruptured  some  of  the 
ethmoidal  cells,  for  he  distended  his  left 
orbit  with  air,  and,  in  his  own  words,  blew 
his  eye  nearly  out  of  his  head.  The  dis- 
tension soon  subsided,  and  no  permanent 
injury  was  done. 

3.  Inflammation. — Inflammation  of  the 
tissues  within  the  orbit  is  not  a  common 
affection,  but  it  is  liable  to  occur  as  a  com- 
plication of  fevers  and  other  debUitating 
diseases,  and  especially  as  a  complication 
of  erysipelas  of  the  head  and  face.  It  is 
marked  by  bravray  swelling  of  the  eyelids, 
with  some  protrusion  of  the  eyeball  and 
some  limitation  of  its  movements,  the  symp- 
toms appearing  too  suddenly  and  increasing 
too  quickly  to  be  attributable  to  the  growth 
of  a  tumoiu:.  The  injection  of  the  conjunc- 
tiva is  generally  less  marked  than  that  of 
the  lids,  and  sight  is  scarcely  or  not  at  aU 
impaired  so  long  as  the  swelling  is  only 
moderate  in  amount.  "When  the  injected 
conjimctiva  of  the  eyeball  becomes  cedema- 
tous,  and  more  especially  when  the  oedema 
is  Hmited  to  one  sector  of  the  globe,  or  is 
much  more  pronounced  over  one  sector  than 
elsewhere,  it  is,  in  the  opinion  of  the  writer, 
a.n  almost  pathognomonic  sign  of  suppura- 
tion ;  and  the  localisation  of  the  oedema 
will  serve  as  a  guide  to  the  position  in  which 
pus  may  be  looked  for.  Other  symptoms 
of  suppuration,  such  as  rigors,  must  of  course 
be  taken  into  account. 

Treatment. — As  soon  as  pus  is  believed 
to  exist,  it  should  be  evacuated,  smce  its  re- 
tention among  the  orbital  tissues  may  be 
productive  of  serious  injury,  not  only  to  the 
eye,  but  also  to  the  ocular  muscles  and  to 
the  nerves  which  traverse  the  orbital  cavity. 
The  evacuation  i"s  usually  best  effected  by 
introducing  a  narrow  straight  knife  through 
the  skm,  near  the  margin  of  the  orbit  in  the 
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selecled  position,  and  by  thrusting  it  care- 
fully onward  as  far  as  may  be  prudent, 
giving  the  blade  an  occasional  turn  upon  its 
axis,  to  allow  of  the  escape  of  pus  as  soon 
as  it  is  reached.  The  direction  of  the  point 
should  be  governed  by  complete  knowledge 
of  the  anatomy  of  the  parts ;  and  it  is  better 
to  withdraw  the  blade  too  soon  than  to  incur 
any  risk  of  wounding  important  structures. 
When  it  is  withdrawn,  if  no  pus  follow,  the 
puncture  may  be  carefully  deepened  or  ex- 
tended laterally  by  a  probe;  but  it  is  not 
necessary  to  be  very  strenuous  in  such  en- 
deavours, because  if  the  wound  through  the 
skin  and  fascia  be  kept  from  healing  by  the 
introduction  of  a  strip  of  lint,  or  of  a  bit  of 
drainage-tube,  the  pus  will  soon  find  its  way 
into  the  channel  of  escape  thus  provided  for 
it.  The  cavity  of  the  abscess  should  be 
syringed  out  from  time  to  time,  according  to 
the  amount  of  discharge,  with  some  suitable 
astringent  or  antiseptic  lotion ;  and  care 
must  be  taken  that  a  free  opening  is  main- 
tained as  long  as  pus  continues  to  be 
secreted. 

4.  Caries. — In  strimaous  children,  caries 
of  some  part  of  the  margin  of  the  orbit  is 
not  unconamon ;  and,  after  the  diseased  bone 
has  come  away,  we  frequently  see  much 
deformity  of  the  lids  produced  by  adhesions 
between  the  skin  and  the  deeper  tissues,  or 
by  the  contraction  of  cicatrices.  Many  of 
such  cases  require  plastic  operations ;  but 
each  one,  before  any  operation  is  under- 
taken, must  be  carefiilly  studied  in  order  to 
discover  the  most  promising  method  of  pro- 
cedure. In  a  lad  with  inherited  syphilis, 
the  writer  has  seen  very  extensive  necrosis 
of  the  orbital  margin,  subsequent  to  the 
partial  removal,  and  partial  absorption,  of 
a  large  gummatous  tumour  in  the  cavity. 

5.  Tumours. — Tumomrs  of  the  orbit  may 
be  cysts  (hydatid,  dermoid,  or  sebaceous) ; 
lipomata;  gummata;  sarcomata,  originating 
in  connective  tissue,  and  presenting  the 
characters  of  myxoma,  or  of  the  sarcomatous 
growths  distinguished  respectively  by  roimd 
and  by  spindle-shaped  cells;  or  they  may 
be  gliomata,  springing  from  the  connective 
tissue  of  the  optic  nerve.  In  other  instances 
they  may  commence  as  an  apparent  hyper- 
trophy of  the  lachrymal  gland ;  or  they  may 
be  cartilaginous,  or  osseous.  All  alike  pro- 
duce protrusion  of  the  eyebaU,  and  limitation 
of  its  movements,  together  with  an  amount 
of  disturbance  of  vision,  which  depends  upon 
the  degree  of  pressure  or  of  stretching  to 
which  the  optic  nerve  is  subjected,  or  upon 
the  degree  in  which  the  intra-ocular  circula- 
tion is  impeded.  Many  of  the  forms  are 
liable  to  recurrence,  and  may  thus  ultimately 
destroy  life. 

Treatment.  —  All  tumours  of  the  orbit 
alike  require  removal,  if  possible,  without 
sacrifice  of  the  eyeball. 

E.  Brudenell  Carter. 
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I  ORCHITIS  (6'pY«,  a  testicle).— Inflam- 
mation of  the  testis.  See  Testes,  Dis- 
eases of. 

OREZZA,  in  Corsica.— Iron  waters. 
See  Mineral  Waters. 

ORGANIC  DISEASE.  —  This  ex. 
pression  indicates  a  disease  in  which  there 
is  a  structural  change  in  the  part  affected, 
as  distinguished  from  a  merely  functional 
disorder,  in  which  there  is  no  evidence  of 
such  change.    See  Disease. 

ORG-ANS,  Displacement  or  Mal- 
position of. — The  special  malpositions  of 
the  chief  individual  organs  are  considered  in 
the  articles  which  are  devoted  respectively  to 
these  organs,  and  it  is  only  intended  here  to 
discuss  the  subject  firom  a  general  point  of 
view.  A  distinction  is  sometimes  made 
between  malposition  and  displacevient,  the 
former  including  all  changes  of  position, 
from  whatever  cause ;  the  latter  implying 
that  the  organ  has  by  some  force  been  dis- 
placed from  its  normal  situation  after  it  has 
occupied  it ;  and  the  term  dislocation  ha& 
also  been  used  in  the  same  sense.  For  all 
practical  purposes  they  may  be  considered 
together. 

Etiology  and  Pathology. — The  circum- 
stances under  which  an  organ  comes  to 
occupy  an  abnormal  position  may  be  thus 
summarised :  1.  The  condition  may  be  con- 
genital, the  organ  never  having  been  in  its 
proper  place.  In  this  way  all  or  part  of  the 
organs  occupying  the  chest  and  abdomen 
may  be  transposed  to  the  wrong  side  of  the 
body  (see  Malformations).  In  this  con- 
nexion may  also  be  mentioned  the  fact  that 
an  organ,  which  some  time  or  other  after 
birth  changes  its  place  in  the  ordinary  coiurse 
of  development,  may  fail  to  do  so,  and  thus 
remain  in  a  wrong  situation.  This  may  be 
illustrated  by  the  testis,  which  occasionally 
is  retained  in  the  cavity  of  the  abdomen  or 
the  inguinal  canal,  instead  of  descending  into 
the  scrotum.  2.  A  violent  strain  or  effort  is 
liable  to  cause  displacement  of  an  organ, 
especially  if  repeated  several  times.  This 
has  been  made  to  accoimt  for  some  cases  of 
movable  kidney  ;  and  hernia  may  certainly 
arise  in  this  way.  3.  Malposition  may  de- 
pend upon  imperfection  in  the  attachments 
or  supports  of  an  organ.  This  may  be  con- 
genital, the  attachments  being  unusually 
long  or  loose  ;  or  they  may  become  re- 
peatedly stretched  from  different  causes,  and 
thus  rendered  inefficient.  The  kidney,  again, 
affords  an  illustration  of  this  cause  of  dis- 
placement; and  also  the  intestines,  certain 
portions  of  which  may  come  to  occupy  an 
abnormal  position  owing  to  the  imusual 
length  of  thefr  peritoneal  attachment. 
4.  Another  cause  of  displacement  of  organs 
is  to  be  referred  to  abnormal  conditions  con- 


OEGANS,  DISPLACEMENT  OE  MALPOSITION  OF 


273 


nected  with  orifices  or  canals,  which  either 
remain  patent  or  too  large,  when  they  ought 
to  have  closed  or  contracted  ;  or  which  have 
been  artificially  formed,  as  the  result  of 
injury  or  other  causes.     Thus,  a  large  in- 
guinal  canal  and  orifice,  or  non-closure  of 
the  peritoneal  prolongation,  may  account  for 
inguinal  hernia ;  or  a  new  opening  may  be 
produced  in  some  part  of  the  muscular  or 
tendinous  structures  of  the  abdominal  waU, 
leading  to  some  form  of  ventral  hernia ;  or 
an  opening  may  remain,  or  be  formed  after 
:  birth,  in  the  diaphragm,  and  hence  an  organ 
i  be  displaced  from  the  abdomen  into  the 
'  thorax,  or  vice  versa.     5.  Pressure  is  an 
important  cause  of  displacement  of  organs. 
This  may  come  from  without,  as  from  wear- 
ing tight  stays  or  a  belt ;  but  is  of  most  im- 
1  portance  in  connexion  with  morbid  conditions 
within  the  body.    Accumulations  of  a  liquid, 
.  gaseous,  or  solid  nature,  whether  the  last- 
:  mentioned  be   due  to  enlarged  organs  or 
;  separate  tumours,  are  frequent  causes  of 
:  malposition  of  organs,  either  temporary  or 
permanent.    This  is  weU  illustrated  by  the 
L  effects  of  pnemnothorax,  pleuritic  efiusion, 
.  or  an  intra-thoracic  growth  upon  the  lungs 
i  and  heart,  or  even  upon  certain  abdominal 
^  organs  ;  and  the  same  thing  occurs  from 
j  similar  conditions  within  the  abdominal 
!  cavity.    6.  Traction  is  another  force  which 
:  causes  displacement  of  organs.    The  action 
of  the  lung  free  to  expand  in  cases  of  uni- 
'  lateral  pleuritic  effusion  has  been  supposed 
•  to  aid  in  the  lateral  displacement  of  the  heart, 
:  by  exercising  a  kind  of  elastic  traction  upon 
it ;  but  this  cause  is  best  exemplified  by  the 
effects  of  the  contraction  of  diseased  organs 
:  upon  neighbouring  organs,  to  which  they 
;  have  become  adherent.    For  instance,  the 
heart  is  frequently  altered  in  its  position  as 
the  result  of  a  contracted  cavity  at  the  apex 
of  the  lung,  in  cases  of  phthisis.    The  con- 
•.  traction  of  adhesions  themselves  may  assist 
:  in  originating  more  or  less  malposition,  and 
they  frequently  cause  the  altered  situation  of 
-  an  organ  to  be  permanent,  by  fixing  it  in  its 
new  position.    7.  Disease  m  an  organ  itself 
niay  originate  its  own  displacement.  It  com- 
monly happens  that  such  disease  enlarges  or 
n  contracts  an  organ,  and  thus  causes  it  to  pass 
jieyond  or  to  be  drawn  within  its  normal 
limits  ;  but,  further,  an  organ  may  become  so 
heavy  as  the  result  of  disease,  that  by  its  own 
weight  it  displaces  itself  in  the  direction  of 
gravitation.    8.  In  the  case  of  certain  mus- 
cular hollow  organs,  such  as  the  intestines, 
<  excessive  or  irregular  action  of  the  muscular 
coat  may  lead  to  malposition.    In  this  way 
jiernia  may  be  originated,  or  internal  strangii- 
lation  of  the  intestine,  or  mtussusception  of 
one  part  of  the  bowel  into  another.    In  this 
(  connexion  the  influence  of  straining  at  stool 
,  in  causing  protrusion  of  the  lower  part  of  the 
I  tectum  may  be  alluded  to.    9.  The  displace- 
ments of  the  uterus  constitute  a  special 


group,  the  causes  of  which  are  much  dis- 
cussed. Probably  prolonged  standing  is  one 
element  in  the  causation  of  some  of  these 
displacements  in  certain  cases. 

Varieties. — The  principal  varieties  of  mal- 
position of  organs  have  been  casually  indi- 
cated in  the  preceding  remarks,  but  it  may 
be  useful  to  arrange  them  more  systematic- 
ally.   1.  An  organ  may  occupy  a  wrong 
cavity  altogether ;  for  example,  the  stomach 
or  liver  may  lie  in  the  chest,  or  partly  in 
both  chest  and  abdomen.    2.  There  may  be 
a  transposition  of  one  or  more  of  the  viscera 
to  the  wrong  side  of  the  body.    3.  An  organ 
remains  in  its  proper  cavity,  but  is  more  or 
less  removed  fo-om  its  normal  position.  This 
may  merely  be  a  temporary  change,  the 
organ  returning  to  its  place  when  the  cause 
of  the  displacement  is  got  rid  of ;  or  it  is  a 
permanent  condition,  the  organ  being  fixed 
in  its  new  site.   4.  Instead  of  being  normally 
fixed,  an  organ  may  be  more  or  less  freely 
movable,  so  that  its  situation  .can  be  altered 
by  change  of  posture,  manipulation,  or  in 
other  ways.    5.  A  portion  of  an  organ  may 
protrude  out  of  its  cavity,  so  as  to  he  under 
the  skin  or  amongst  the  muscles,  as  in  ex- 
ternal hernia;  or  it  may  even  come  alto- 
gether out  of  the  body,  as  happens  when 
organs   are   protruded  in  consequence  of 
injiu-y,  with  an  external  wound.    A  portion 
of  the  brain  may  thus  protrude  through  an 
opening  in  the  skuU  after  injury,  constituting 
the  so-called  hernia  cerebri.    The  displace- 
ments named  procidentia  and  prolapsus 
may  also  be  mentioned  here.    6.  In  the  case 
of  the  intestine,  one  part  may  alter  in  its 
relations  to  other  parts,  as  happens  in  the 
case  of  invagination.    Coils  of  the  bowel  also 
occasionally  find  their  way  into  curious  posi- 
tions, owing  to  the  presence  of  bands  of  ad- 
hesion, openings  in  the  mesentery,  and  other 
abnormal  conditions  which  predispose  to 
their   displacement    {see  Intestinal  Ob- 
struction).   7.  The  uterus  presents  special 
malpositions,  both  as  a  whole,  and  in  rela- 
tion to  its  different  parts,  which  need  not  be 
discussed  here.    See  Womb,  Diseases  of. 

Effects  and  Symptoms. — There  may  be 
no  manifest  results  whatever  of  the  displace- 
ment of  an  organ,  or  at  least  such  as  can  be 
regarded  of  much  or  any  consequence.  On 
the  other  hand,  this  condition  may,  if  brought 
about  suddenly  or  acutely,  be  attended  with 
immediate  symptoms  of  a  grave  nature.  For 
instance,  in  the  case  of  the  intestine,  obstruc- 
tion to  the  transit  of  its  contents  is  often 
produced,  and  other  serious  results  ensue, 
familiar  enough  in  cases  of  hernia;  while 
rapid  displacement  of  the  heart  may  lead 
to  grave  embarrassment  of  its  action,  and 
prevent  the  passage  of  blood  into  the  ar- 
teries, by  altering  the  relation  of  their  ori- 
fices to  the  cardiac  cavities.  In  chronic 
cases  also  displacement  of  an  organ  fre- 
quently gives  rise  to  phenomena  of  greater 
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or  less  importance.    Thus,  its  own  functions 
are  not  uncommonly  disturbed,  and  may  be 
seriously  interfered  with,  as  happened  in  a 
case   observed  by  the  writer,  where  the 
stomach  passed  through  the  diaphragm  into 
the  thorax.    The  displaced  organ  may  also 
produce  physical  effects,  such  as  irritation  or 
pressure,  and  thus  give  rise  to  pain  or  other 
subjective  sensations,  or  to  symptoms  ob- 
viously connected  with  other  structures  and 
organs.    Physical  examination  often  reveals 
malposition  of  an  organ,  and  this  is  one  of 
the  conditions  which  should  always  be  borne 
in  mind  when  examining  the  inore  important 
viscera.    In  some  instances  it  assimaes  the 
characters  of  a  timaour,  as  in  the  case  of 
movable  kidney ;  and  this  may  prey  so  much 
upon  the  mind  of  the  patient  as  to  lead  to 
considerable  general  disturbance,  although 
the  condition  may  really  not  be  of  much 
moment.    It  must  be  remembered  that  an 
organ  may  be  diseased  at  the  same  time 
that  it  is  displaced,  and  then  the  symptoms 
are  likely  to  be  more  marked. 

Treatment. — When  an  organ  is  suddenly 
or  acutely  displaced,  and  the  displacement^  is 
attended  with  serious  symptoms,  the  first  aim 
in  treatment  should  be  to  endeavom-  to  restore 
it  to  its  normal  position  as  soon  as  possible. 
This  may  be  illustrated  by  the  treatrnent  of 
hernia  and  other  forms  of  intestinal  displace- 
ment, or  of  protruded  organs,  as  the  result 
of  injury;  and  by  the  removal  of  pleuritic 
effusion,  by  operative  methods,  when  it 
gravely  impedes  the  cardiac  action  in  conse- 
quence of  displacing  the  heart.    In  chronic 
cases  the  same  principle  should  be  kept  in 
view  in  the  first  instance.    For  this  purpose 
any  causes  of  displacement  should  be  re- 
moved, and  it  may  be  necessary  to  employ 
mechanical  means,  or  even  to  adopt  operative 
procedures,  to  prevent  a  recm-rence  of  the 
malposition.    This  may  also  be  exernplified 
by  the  treatment  of  hernia,  and  of  displace- 
ment of  the  uterus.   In  many  cases,  however, 
the  restoration  of  an  organ  to  its  normal  posi- 
tion is  impracticable.    Under  these  circum- 
stances no  particular  treatment  may  be  re- 
quired; or  perhaps  any  ill-effects  resulting 
from  the  malposition  may  be  obviated  by  the 
application  of  a  bandage  or  other  means  of 
mechanical  support,  as  in  the  case  of  movable 
kidney.    Medicinal  agents  may  be  of  service 
in  combating  symptoms,  and  m  unprovmg 
the  general  condition,  if  requned.    When  a 
malposition  is  of  no  consequence,  the  patient  s 
mind  should  be  made  quite  easy  on  the  pomt, 
especially  if  any  notion  is  entertained  of  the 
existence  of  a  tumour. 

Fbedeeick  T.  Roberts. 

ORTHOPNCEA  (op(96s,  erect ;  andnveco, 
I  breathe).-A  form  of  difBcult  breathing,  m 
which  the  patient  is  unable  to  he  down,  and 
is  compeUed  to  assume  the  sittmg  or  erect 
postiure.    See  Respiration,  Disorders  ot. 
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ORTHOTONOS  (o/j^o'y,  straight;  and 
Tovos,  a  stretching).  —  A  form  of  tetanic 
spasm,  in  which  the  body  is  rigidly  ex- 
tended.   See  Tetanus. 

OSMIDROSIS  (o(r/xi7,  odour ;  and  iSpcif, 
sweat). — A  condition  of  the  perspiration  in 
which  it  yields  an  unusually  strong  or  foetid 
odoui;.  See  Sudoriparous  Glands,  Disor- 
ders of. 

OSSEOUS  DEGENERATION.— A 

kind  of  degeneration,  in  which  the  affected 
textures  assume  the  characters  of  bone.  See 
Degeneration. 

OSSEOUS  SYSTEM,  Diseases  of. 
See  Bone,  Diseases  of. 

OSTEITIS  (oo-Teov,  a  bone). — A  synonym 
for  inflammation  of  bone,  which  may  be  of 
various  kinds.    See  Bone,  Diseases  of. 

OSTEOCOPIC    PAINS     {dcrreov,  a 
bone ;  and  kottos,  fatigue).— Aching  pains 
bones.    See  Syphilis. 

OSTEOID  CANCER.— This  term  has 
been  vaguely  employed,  as  implying  a  cancer 
including  bony  structure,  or  with  reference 
to  malignant  disease  involving  a  bone.  See 
Bone,  Diseases  of;  Cancer;  and  Tumours. 

OSTEO-M  All  ACTA  (oo-re'oi',  a  bone; 
and /xaXa/cdj,  soft).— A  synonym  for  moUities 
ossium.    See  Mollities  Ossium. 

OSTEO-MYELITIS  (oa-reov,  a  bone; 
and  iiveXos,  the  marrow).— A  name  for  in- 
flammation of  the  medulla  of  bone.  See 
Bone,  Diseases  of. 

OSTEO-SARCOMA  {dirreov,  a  bone; 
and  a-api,  flesh).— A  sarcomatous  growth  in 
connexion  with  bone.  Also  a  sarcoma  with 
tendency  to  ossification.  See  Bone,  Diseases 
of;  and  Tumours. 

OTALGIA  (ous,  (BTOf ,  the  ear ;  and  oXyor, 
pain). — Pain  in  the  ear  :  earache.  See  Eae, 
Diseases  of. 

OTITIS  {ovs,  the  ear).— Inflammation  of  I 
the  ear.    See  Ear,  Diseases  of. 
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OTORRHCEA  {ovs,  the  ear;  and  pm,l 
flow). —  Discharge  from  the  ear,  usually 
pm-ulent.    See  Ear,  Diseases  of. 

OVARIES,  Diseases  of.— Synon.  :  Fr. 
Maladies  des  Ovaires ;  Ger.  Krwnklieitm 
der  Eierstoche  ;  Krankheiten  der  Ovm-ten. 

In  the  article  Abdomen,  Diseases  of,  men- 
tion is  made  under  one  of  the  groups  ol 
diseases  of  the  female  generative  organs, 
including  the  uterus  and  its  broad  ligameirt, 
the  Fallopian  tubes,  and  the  ovaries.  UndM 
the  heads  Menstruation,  Disorders  of, 
Hysteria,  much  information  may  be  touna 
upon   subjects  which  might  be  included 
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among  the  diseases  of  the  ovaries.  But 
there  remains  something  regarding  the 
pathology,  diagnosis,  and  treatment  of 
ovarian  diseases  interesting  to  the  physician, 
without  entering  upon  the  more  surgical 
question  of  such  cysta  and  tumours  of  the 
ovaries  as  call  for  tapping  or  ovariotomy. 

In  proceeding  to  estimate  the  frequency 
and  importance  of  the  diseases  of  the  ovaries, 
we  have  to  consider  the  wonderful  series  of 
periodical  processes  which  go  on  in  women 
every  month  for  some  thirty-five  years; 
sometimes  without  any  interruption  by  preg- 
nancy, sometimes    interrupted    by  many 
pregnancies,   either  •  carried  on  to  the  full 
period,  or  interrupted  at  different  stages, 
followed  by  lactation  for  periods  variously 
prolonged,  perhaps  suddenly  stopped  by  the 
5eath  of  the  child  or  by  another  pregnancy, 
attended  by  losses  of  blood  of  less  or  gi-eater 
quantity,  and  ceasing  usually  from  forty  to 
fifty  years  of  age,  after  more  or  less  irregu- 
larity.   We  have  to  remember  that  at  each 
menstrual  period  one  or  other  ovary  becomes 
swoUen ;  that  one  or  more  of  its  ovisacs 
enlai-ges,  opens,  and  permits  the  escape  of 
the  ovum  it  contained;   that  the  fimbrial 
-end  of  the  Fallopian  tube  grasps  the  ovary, 
receives  the  ovum,  and  allows  of  its  passage 
into  the  uterine  cavity;   that  the  uterus 
:  itself  receives  an  increased  supply  of  blood ; 
i  and  that  its  mucous  membrane  undergoes  a 

■  series  of  exfohative  changes.  We  must 
.  -consider,  further,  how  these  periodical  pro- 
.  -cesses  are  associated  with  much  that  is  of 
:  supreme  importance  in  the  state  of  the 
:  nervous  centres,  and  in  the  mental  condition 

of  woman ;  that  the  normal  process,  instead 
of  recurring  at  regular  intervals,  and  ceasing 
-  in  a  few  days,  may  be  abnormally  prolonged, 

■  and  may  recur  at  most  uncertain  periods ; 
-and  that  evolution  and  involution  may  be 
both  affected  by  pregnancy  and  lactation. 

'  When  we  bear  in  mind  aU  these  highly  com- 
plex conditions,  processes,  and  relations,  the 

■  wonder  is  not  that  ovarian  diseases  should 
be  frequent,  but  that  so  many  women  pass 
through  life  without  suffering  jfrom  them.  If 

■  an  ovary  become  swoUen  and  tender,  its 

■  blood-vessels  over-distended,  and  extravasa- 
:  tion  or  apoplexy  of  the  proper  ovarian  tissue 

take  place ;  or  if  blood,  escaping  into  the 
peritoneal  cavity,  become  encapsuled,  or  if 

■  It  form  a  hamatocele  in  the  loose  cellular 
tlf^^v.  layers  of  one  or  both  of 

:the  broad  ligaments,  we  can  only  wonder 
that  such  an  accident  does  not  happen  more 
Jrequently,  and  be  prepared  to  recognise  the 
(^ttects  of  repeated  slight  extravasations, 
■inese  are  uneasmess  in  the  abdomen,  increas- 
ing to  pam.more  or  less  severe,  want  of  sleep, 
■ana  raised  temperature,  preceding  discharge 
■«l  blood  from  the  uterus.  Then  follow 
swelling  and  tenderness  in  one  or  both  groins 
bearing  down  like  labour-pains,  recurring  at 
intervals,  with  discharge  of  fluid  or  clotted 


blood  or  of  membranous  slareds ;  extension 
of  pain  to  the  loins,  and  irregular  flow  of 
urme—  all  symptoms  so  often  observed  as  to 
be  almost  neglected.  And  if  a  vaginal  exami- 
nation is  made,  especially  when  combined 
with  examination  by  the  rectum,  not  only  may 
one  or  both  ovaries  be  felt  larger  and  lower 
down  than  they  ought  to  be,  behind  and  on 
either  side  of  the  uterus ;  but  they  may  be 
extremely  tender  on  pressure,  and  there  may 
be  more  or  less  evidence  of  peri-uterine  ex- 
travasation. After  repeated  attacks  of  this 
nature,  permanent  hardening  and  enlarge- 
ment of  ovaries  and  uterus,  and  their  impaned 
mobility,  due  to  organisation  of  blood- clot 
or  of  plastic  lymph,  are  among  the  most 
frequent  pathological  changes  which  the 
practitioner  is  called  upon  to  treat. 

The  diseases  of  the  ovaries,  which  wdU  be 
specially  alluded  to  in  this  article,  are  as 
follows :  (1)  Abnormalities ;  (2)  Displacements ; 
(3)  Disturbances  of  Circulation;  (4)  Acute 
Inflammation;  (5)  Chronic  Inflammation; 
and  (6)  Tumours,  including  Cysts. 

1.  Abnormalities.— Absence  of  the  ova- 
ries, or  their  imperfect  development,  may 
occasionally  be  inferred ;  and  the  presence  of 
a  third  or  accessory  ovary,  now  and  then 
observed  in  the  dissecting-room  and  on  the 
operating-table,  may  probably  account  for 
the  recm-rence  of  regular  menstruation  in 
spite  of  serious  disease  of  both  ovaries,  or 
after  the  removal  of  both  by  ovariotomy. 

2.  Displacements.  —  Congenital  or  ac- 
quired displacements  are  also  observed,  as 
hernia  into  the  inguinal  canal,  or  prolapse 
into  Douglas's  pouch.  8ee  Ovaries,  Her- 
nia of. 

3.  Disturbances   of  Circulation.— 

Hyperaemia,  when  not  excessive,  may  be  con- 
sidered as  an  essential  part  of  normal  men- 
struation. A  very  little  excess  may  lead  to 
the  formation  of  a  large  clot  in  an  unbroken 
ovisac,  or  extravasation  into  the  stroma  of 
the  ovary,  constituting  apoplexy  ;  or  between 
the  layers  of  the  broad  ligament,  or  into  the 
peritoneal  cavity,  thus  forming  peri-uterine 
or  pelvic  hsematocele.  In  some  cases  apo- 
plexy of  the  ovisacs  is  clearly  traceable  to 
torsion  of  the  ovary  upon  its  nutrient  blood- 
vessels. 

4.  Acute  Inflammation.— Acute  oopho- 
ritis and  peri-oophoritis  are  probably  of  much 
more  frequent  occurrence  than  acute  orchitis 
in  the  male.  The  testicles  are  far  more  liable 
to  mechanical  injuries,  but  are  probably  not 
more  liable  to  extension  of  the  poison  of 
gonorrhoea,  or  its  sympathetic  effects;  and 
they  are  free  from  the  periodical  hyperaemia 
wliich  may  be  regarded  as  the  first  step  in 
the  process  of  ovarian  inflammation.  This 
periodical  hyperffimia,  influenced  by  acci- 
dental sudden  suppression  of  discharge  of 
blood  from  the  uterus,  is  the  usual  history  of 
an  acute  attack  of  oophoritis. 

Symptoms.— The  symptoms  of  acute  in- 

T  2 


276 


OVABIES,  DISEASES  OP 


flammation  of  an  ovary  are  pain  over  the  | 
pubes,  tenderness  on  pressure  in  one  iliac 
region,  irritation  of  the  bladder,  tenderness 
of  the  vagma,  and  pain  on  moving  the  cervix  ] 
uteri,  and  on  passing  the  finger  behind  and  i 
on  one  side  of  the  cervix  towards  the  sacro- 
iliac synchondrosis.    In  patients  with  lax  i 
tissues,  by  combined  abdominal,  rectal,  and 
vaginal  examination,  the  swollen  ovary  may 
very  often  be  felt.    If  one  ovary  can  be  felt 
and  moved,  the  patient  at  once  complains  of 
greatly  aggravated  pain. 

Treatment. — The  treatment  should  con- 
sist in  absolute  rest  on  the  back,  with  the 
hips  raised  and  thighs  flexed ;  or  on  the  side 
not  affected,  if  dry-cupping  glasses  can  be 
apphed  over  the  sacrmn.  Mustard  poultices, 
or  turpentine  and  chloroform  hniment,  may 
also  be  applied  over  the  sacrum  and  on  the 
iliac  region.  The  bowels  should  be  well 
cleared  out,  and  small  doses  of  blue  pill  and 
Dover's  powder  given  frequently,  with  a 
sufficient  quantity  of  bromide  of  potassium. 
Leeching  the  cervix  uteri  has  been  recom- 
mended; but  the  local  disturbance  caused 
by  this  method  usually  does  more  harm  than 
the  loss  of  blood  can  make  up  for.  Some- 
times the  pain  is  so  very  severe  that  it  may 
be  necessary  to  give  chloroform  or  some 
other  anaesthetic,  and  repeat  it  more  than 
once  before  rehef  is  obtained. 

5.  Chronic  Inflammation.  —  Chronic 
oophoritis,  distinguished  by  those  paroxysmal 
attacks  of  pain  recurring  at  the  menstrual 
periods  commonly  known  as  ovarian  dys- 
menorrhcea,  is  a  much  more  common  condi- 
tion than  the  acute  form  of  the  disease.  And 
there  can  be  little  doubt  that  both  amenorrhoea 
and  menorrhagia  may  be  often  due  to  changes 
in  the  ovaries,  which  are  the  result  of  repeated 
attacks  of  subacute  inflammation.  Some 
turgescence  of  the  mucous  membrane  of  the 
uterus  and  Fallopian  tubes  is  a  condition 
attendant  upon  ovulation ;  and  is  physiologi- 
cally or  pathologically  in  close  relation  with 
the  normal  or  abnormal  process  in  the  ovary. 
So  far  as  anatomical  examination  teaches  us, 
it  is  rare  to  find  much  change  in  the  ovaries 
alone,  without  proof  of  what  is  called  peri- 
oophoritis ;  adhesions  between  the  surface  of 
the  ovary  and  the  fimbria}  of  the  Fallopian 
tube  or  the  tube  itself;  adhesions  due  to 
pelvic  peritonitis;  hardening  and  enlarge- 
ment of  the  ovary  itself;  hard  clots  in  some 
of  the  ovisacs  ;  or,  on  the  other  hand,  a 
shrivelling,  contraction,  or  atrophy  of  the 
gland. 

Treatment.— Whether  the  chronic  form  of 
the  disease  has  succeeded  an  acute  attack— 
non-puerperal  or  puerperal,  or  one  or  more 
attacks  of  gonorrhoea,  or  repeated  abortions, 
or  has  merely  increased  in  intensity  or  dura- 
tion after  repeated  recurrence,  the  treatment 
must  stiU  be  the  same  :  namely,  avoidance  of 
known  causes,  rest,  attention  to  the  general 
health,  counter-irritation,  and  the  use  of 


sedatives,  especially  conium,  belladonna,  and 
the  bromides.    In  cases  of  distinct  falling 
downwards  of  one  or  both  ovaries,  an  elastic 
ring  pessary,  worn  in  the  vagina  for  a  few 
weeks,  is  sometimes  of  signal  service.  Hard 
IJessaries  are  not  well  borne.  "When  all  other- 
means  fail,  the  operation  of  extirpating  both 
ovaries  must   be   seriously  considered  ia 
consultation.    We  require  more  facts,  ac- 
curately observed  and  faithfully  recorded, 
especially  as  to  the  mortality,  and  to  the 
results  obtained  by  the  operation  when  it. 
does  not  prove  fatal,  and  the  state  of  the 
patient's  health  of  body  and  mind  for  some 
years  afterwards,  before  the  true  value  of  the- 
operation  can  be  estimated.     But  enough 
evidence  has  been  already  collected  to  prove- 
that,  after  ordinary  measures  have  failed, 
and  morbid  physical  and  mental  conditions 
are  clearly  dependent  on  abnormal  menstrua- 
tion, and  possibly  upon  morbid  conditions  of 
the  ovaries,  the  physician  would  be  fully 
justified  in  advising  the  patient  or  her  frienda 
to  call  for  the  aid  of  surgery.  Unforttmately 
there  has  been  of  late  years  a  deplorable- 
tendency  among  a  few  specialists  to  mutilatfr 
women  without  any  just  cause.  Womea 
have  been  rendered  sterile  without  explana- 
tion of  any  such  result  of  the  operation  pro- 
posed to  them.    Many  who  have  refused  to- 
submit  to  such  treatment  have  recovered 
without  it,  have  married,  and  borne  children. 
Eecoveries  after  an  tmnecessary  operation 
have  been  recorded  untruly  as  ciu-es  of  the- 
diseased  condition,  and  many  failures  have- 
been  left  unrecorded.    It  is  not  unnecessary 
to  repeat  protests  against  neglect  of  the  true 
principles  of  professional  honour,  and  against 
the  recent  abuse  of  an  operation  which  may 
only  occasionally  be  justifiable  and  valu- 
able. 

6.  Tumours. — Of  all  the  diseases  of  the- 
ovaries,  far  more  common  than  any  malfor- 
mation or  displacement,  even  more  commonly- 
the  cause  of  such  suffering  as  to  lead  a 
patient  to  seek  for  medical  advice  than  either 
the  acute  or  chronic  forms  of  ovarian  inflam- 
mation, or  than  the  ovaralgia  or  nervous 
hysterical  form  of  ovarian  irritation  asso- 
ciated with  dysmenorrhcea,  and  with  various- 
forms  of  eccentricity,  and  possibly  of  hypo- 
chondriasis, melanchoha,  or  maniacal  ex- 
citement— common  though  these  conditions- 
may  be— cysts  of  one  or  both  ovaries  are  the- 
most  frequent  of  all  the  diseases  of  these 
organs.  So  far  as  regards  then:  pathological 
anatomy,  for  all  practical  piu-poses  of  dia- 
gnosis and  treatment,  they  may  be  divided 
into  simple  or  unilocular,  and  comiwtind  or 
muUilocular—the  former  a  dilated  dropsical 
ovisac,  the  latter  a  prohferating  cystoma  or 
a  dermoid  cyst.  A  still  more  practical,  it 
less  scientific,  division  might  be  made  into 
(1)  cysts,  and  (2)  tumours  of  the  ovaries, 
inclu'ding  in  the  former  division  such  simple 
or  multiple  cysts  as  from  the  preponderance 
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of  fluid  and  small  amount  of  cyst-wall,  may 
properly  be  considered  as  ovarian  di-opsy — 
hydrops  ovarii,  or  hydrops  folliculorum 
Graafii;  and  in  the  latter  such  solid  or  semi- 
soHd  tumours  as,  under  a  general  class  of 
proliferating cystomata,  include  pseudo-colloid 
tumours,  myxo-cystoma,  cystoid  adenoma, 
sarcoma,  fibroma,  papilloma,  carcinoma,  and 
(as  a  separate  class)  dermoid  cysts.  The 
histogenesis  and  the  microscopic  character  of 
these  varied  forms  of  disease  must  be  studied 
by  the  aid  of  special  treatises  or  monographs. 
Here  their  clinical  history  is  of  chief  im- 
portance. 

Symptoisis  and  Diagnosis. — Clinically  the 
main  points  for  consideration  in  cases  of 
fluctuating  abdominal  tumours  are  w^hether 
the  fluid  is  contained  within  a  cyst,  or 
whether  it  is  in  the  peritoneal  cavity,  either 
free  or  limited  by  visceral  adhesions.  In 
solid  tumom-s  their  seat  and  nature  must 
be  investigated.    See  Ascites. 

In  the  diagnosis  between  fluid  in  an  ab- 
dominal cyst  and  in  the  peritoneal  cavity, 
important  points  are  that  the  limit  of  fluctu- 
ation as  recognised  by  palpation,  and  the 
limit  of  dulness  as  ascertained  on  percus- 
sion, exactly  correspond  when  the  fluid  is 
■encysted.  The  wave  of  fluid  cannot  be  made 
to  pass  beyond  the  line  of  dulness  on  percus- 
sion. But,  when  the  fluid  is  free,  the  resonant 
intestines  are  floating  in  or  on  it,  and  fluctua- 
tion may  be  detected  where  percussion  gave  a 
resonant  or  tympanitic  note.  The  wave  of 
fluid  is  not  stopped  by  any  cyst-wall. 

Chemical  and  microscopical  examina- 
tion.— If  tapping  have  been  resorted  to,  in 
order  to  give  temporary  relief  to  urgent 
symptoms,  or  to  complete  a  doubtful  dia- 
gnosis, chemical  and  microscopical  examina- 
tion of  the  fluid  affords  valuable  information. 
The  albumen  in  the  serum  secreted  by  the 
peritoneum  is  ordinary  albumen,  which  is 
coagulated  by  heat,  and  wiU  not  redissolve 
in  double  its  volume  of  strong  boiling  acetic 
acid.  The  albumen  secreted  by  the  epithelial 
layer  of  an  ovarian  cyst  is  that  secreted  rather 
by  mucous  than  by  serous  membranes,  known 
as  metalbumin  and  paralbumin,  which  (like 
true  albumen)  is  coagulated  by  heat,  but  (un- 
hke  true  albumen)  is  redissolved,  or  con- 
verted into  a  translucent  gelatiniform  liquid, 
after  having  been  boiled  in  double  its  volume 
of  strong  acetic  acid.  Then  on  examining 
the  deposit  which  subsides  after  ovarian  fluid 
has  been  at  rest  for  some  hours,  there  may  be 
found  in  the  field  of  the  microscope  the  nuclei 
of  the  epithelial  cells  which  Hne  the  interior 
of  the  cyst.  The  scales  are  thrown  off,  the 
cell- walls  break  down,  and  the  nuclei  remain. 
These  are  the  so-called  '  ovarian  granule- 
cells  '  of  Nunn,  Bennett,  and  Drysdale,  and 
are  characteristic  of  innocent  growth.  In 
addition  to  these,  there  are  found  in  malignant 
growths  characteristic  groups  of  cells  of 
different  sizes,  described  about  the  same  time 


by  Foidis  and  Thornton  as  large  pear-shaped 
round,  or  oval  cells,  containing  a  granular 
material,  with  one  or  several  large  clear 
nuclei,  with  nucleoli  and  a  number  of  trans- 
parent globules  or  vacuoles.  The  great 
variety  in  size  and  shape  of  the  cells  com- 
posing the  groups  is  the  characteristic  feature. 
When  these  large  groups  are  found  in  fluid 
removed  from  a  cyst,  it  is  extremely  probable 
that  a  malignant  growth  projects  into  the 
cavity  of  the  cyst.  When  the  groups  are 
found  in  peritoneal  fluid,  there  is  either  some 
malignant  growth,  or  an  ovarian  cyst  of  a 
malignant  character  has  burst  into  the  peri- 
toneal cavity.  Some  of  the  cells  have  planted 
themselves  upon  the  surface  of  the  peri- 
toneum, where  they  have  grown  and  multi- 
plied. Some  observers  believe  that  when 
such  groups  of  cells  are  found  in  fluid  re- 
moved from  a  cyst  or  from  the  peritoneal 
cavity,  the  evidence  of  the  malignant  nature 
of  the  disease  is  so  strong  that  no  other 
than  palliative  treatment  is  justifiable.  But 
microscopic  knowledge  has  certainly  not  yet 
reached  such  perfection  as  to  justify  a  surgeon 
in  refusing  to  attempt  to  save  life  by  remov- 
ing a  tumour,  if  it  can  be  removed,  even  if  it 
be  characterised  by  the  formation  of  such 
groups  of  cells  as  have  been  described. 
Several  such  ovarian  tumours  have  been 
removed  after  they  had  burst,  and  after 
several  tappings  of  the  peritoneal  cavity, 
with  the  happy  result  of  recovery  from  the 
operation  and  subsequent  good  health.  After 
the  removal  of  a  proliferating  cystoma  re- 
currence of  the  disease  has  been  observed, 
but  there  is  good  groimd  for  behaving  that 
recurrence  is  exceptional. 

Semi-solid  tumours. — Semi-solid  ovarian 
tumours  are  more  common  than  simple  cysts. 
Instead  of  a  smooth  imiform  surface,  irregu- 
larities may  be  felt,  due  to  cysts,  or  groups  of 
cysts,  of  different  shapes  and  sizes,  or  to 
thickening  of  portions  of  the  wall  of  the  main 
cyst.  The  wave  of  fluctuation  is  interrupted 
by  septa  in  different  directions ;  and  hard 
nodules,  or  bone-Uke  projections, may  perhaps 
be  detected.  Occasionally  a  deep  sulcus  be- 
tween two  portions  of  a  semi-solid  tumour, 
with  resonant  intestine  in  the  sulcus,  may 
lead  to  doubt  whether  both  ovaries  are  not 
affected. 

Solid  tumours. — Ovarian  tumours  which 
are  entirely  solid,  not  fluctuating  in  any 
portion  of  them,  are  very  rare,  but  stiU  are 
occasionally  met  with,  both  as  innocent 
fibroma  and  as  true  cancer. 

Adhesions. — Any  ovarian  tumour — cystic, 
solid,  or  semi-solid — may  be  free  from  ad- 
hesion to  the  abdominal  wall  or  to  the 
omentum  or  viscera,  or  may  be  adherent 
anywhere  within  the  abdominal  or  pelvic 
cavities.  But  as  the  result  of  ovariotomy  is 
very  little  affected  by  the  presence  or  absence 
of  adhesions,  a  very  minute  diagnosis  of  the 
nature  and  extent  of  adhesions  is  not  of  much 
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practical  importance.  Still,  if  there  are  firm 
adhesions  low  down  in  the  pelvis,  fixing  the 
uterus,  rectum,  and  bladder  together,  or  fusing 
them,  as  it  were,  into  one  mass  with  the 
ovarian  growths,  ovariotomy  should  not  be 
performed,  or  only  to  relieve  threatening 
danger,  and  after  a  very  guarded  prognosis. 

Inflammation,  hccmorrhage,  and  gangrene. 
Any  ovarian  cyst,  simple  or  compound,  may 
be  the  seat  of  inflammation  either  on  its 
surface,  when  the  symptoms  do  not  differ 
from  those  of  peritonitis,  or  in  the  cyst-wall 
or  lining  membrane,  when  (without  any 
peritonitis)  there  may  be  pain  and  consider- 
able fever,  sometimes  followed  by  rigors  and 
suppuration.  Haemorrhage  into  one  or  more 
of  the  cyst-cavities  may  lead  to  all  the  symp- 
toms and  effects  of  internal  haemorrhage. 
Or  the  whole  or  portions  of  the  tumour  may 
become  gangrenous,  from  a  twisting  of  the 
pedicle  obstructing  the  circulation  of  blood 
in  the  vessels  of  the  tumour.  In  some  cases 
twisting  of  the  pedicle  may  be  followed  by  a 
complete  separation  of  the  tumour  from  its 
ordinary  supply  of  blood.  In  this  condition 
the  tumour  is  nourished  by  vessels  in  the 
omentum,  abdominal  wall,  or  some  other 
structure  adherent  to  the  peritoneal  coat  of 
the  tumour,  if  the  woman's  death  is  not 
speedily  caused  by  gangrene  of  the  growth. 

Other  abdominal  tvmours.  —  The  abdo- 
minal tumours  most  frequently  mistaken  for 
ovarian  tumours  are  fibroid  or  fibro-cystic 
tumours  of  the  uterus,  and  tumours  or  cysts 
of  the  spleen,  liver,  or  kidney.  Pregnancy, 
yither  normal  or  extra-uterine,  may  also  be 
mistaken  for  an  ovarian  tumour,  or  may  be 
present  at  the  same  time.  It  is  not  rare  to 
find  a  woman  with  an  ovarian  or  a  uterine 
timiour  to  be  also  pregnant;  so  that  the 
ordinary  signs  of  pregnancy  must  be  borne 
in  mind  in  examining  any  woman  who  has 
an  abdominal  tumour.  And  the  firequency 
of  fsecal  acciimulations,  or  of  tympanitic  dis- 
tension of  the  intestines,  with  thick  or  rigid 
abdominal  walls  and  a  fat  omentum,  must 
also  be  remembered  and  excluded,  as  well  as 
fatty  or  fibro-fatty  tumours  which  may  form 
in  the  omentum,  or  consist  of  hypertrophied 
appendices  epiploicse,  and  fibro- plastic 
growths,  from  any  part  of  the  peritoneum 
or  sub-peritoneal  cellular  tissue.  Peritoneal 
hydatids,  or  hydatid  cysts  of  the  liver,  spleen, 
or  omentum,  retro-peritoneal  abscesses,  pel- 
vic cellulitis  followed  by  abscess,  distended 
bladder,  pelvic  hsematocele,  enlarged  mesen- 
teric or  lumbar  glands,  aortic  aneurysm,  and 
enchondroma,  are  all  conditions  which  must 
be  borne  in  mind  in  cases  where  the  ordi- 
nary signs  of  an  ovarian  cyst  or  tumour 
are  not  sufficiently  characteristic  to  exclude 
doubt. 

But  the  most  frequent  source  of  error  is 
cancer  of  the  peritoneum,  not  necessarily 
involving  the  ovaries,  although  these  organs 
may  not  be  free  firom  the  disease.    In  some 


cases  the  uterus,  and  both  ovaries,  and  the- 
peritoneum  everywhere  become  covered  or 
infiltrated  with  cancerous  deposits  or  growths, 
and  in  nearly  all  cases  there  is  considerable 
accxmaulation  of  fluid  in  the  peritoneal  cavity. 
If  the  coats  of  the  small  intestines  are  in- 
volved, the  very  characteristic  signs  are  mani- 
fest of  movable  tumours,  which  are  both  hard 
and  resonant,  and  which  on  being  pressed  or 
kneaded  gurgle  under  the  fingers.  In  any 
case  of  abdominal  tumour,  with  or  without 
peritoneal  fluid,  where  the  loss  of  flesh  and 
strength  is  rapid,  although  the  tumour  may 
not  be  large,  where  there  is  much  pain,  and 
the  patient  is  subject  to  vomiting  or  diar- 
rhoea, the  diagnosis  of  intra-abdominal  cancer 
generally  proves  too  true. 

Prognosis  and  Treatment, — 1.  MedicaL 
It  must  be  confessed  that  the  medical  treat- 
ment of  ovarian  cysts  and  tumours  in  a 
curative  sense  is  quite  hopeless.  In  cases  of 
supposed  simple  cysts,  where  powerful  piu:- 
gatives  and  diuretics  have  been  followed  by 
disappearance  of  the  fluid,  the  true  explana- 
tion has  been  either  a  mistake  in  diagnosis, 
or  an  accidental  rupture  of  a  thin  cyst.  In 
the  compound  cysts,  or  the  more  solid  tu- 
mours, iodides,  bromides,  mercurials,  and 
every  other  remedy  that  has  been  tried,  have- 
proved  useless  at  the  best,  and  have  often  in- 
jured  the  general  health  of  the  patient  with- 
out affecting  the  morbid  growth.  Beyond 
attending  to  the  general  health  of  the  patient, 
and  palUating  any  m-gent  symptom,  the  chief 
aim  of  the  physician  should  be  to  do  no  harm, 
to  encourage  a  cheerful  state  of  mind  in  his 
patient  by  the  assurance  that  the  disease  is 
curable,  and  whilst  he  postpones  surgical 
treatment  so  long  as  it  is  not  clearly  neces- 
sary, he  should  not  allow  a  patient  to  wait 
so  long  that,  after  unnecessary  and  prolonged 
suffering,  she  should  fall  into  a  condition 
unfavourable  for  the  result  of  an  opera- 
tion. 

2.  Surgical. — If,  after  exposure  to  cold,  or 
as  the  result  of  a  blow  or  fall,  a  patient  with 
an  ovarian  tumour  presents  the  signs  and 
symptoms  of  inflammatory  changes  in  the 
tumour  or  in  the  peritoneum,  rest,  fomenta- 
tions or  poultices,  and  opiates  are  indicated. 
If  very  severe  symptoms  point  to  haemor- 
rhage or  cyst-rupture,  immediate  ovariotomy 
may  afford  the  only  hope  of  saving  life. 

In  considering  the  very  important  question 
how  long  a  patient  should  be  left  to  ordinary 
hygienic  or  medical  treatment  -without  any 
assistance  fi'om  surgery,  it  may  be  said :  '  S» 
long  as  the  patient  does  not  suffer  much 
pain,  is  not  annoyed  by  her  size  and  appear- 
ance, has  no  great  difficulty  in  locomotion^ 
does  not  suffer  from  injurious  pressure  on 
the  organs  of  the  chest,  abdomen,  or  pelvis, 
and  so  long  as  the  heart  and  limgs,  digestive- 
organs,  kidneys,  bladder,  and  rectum  perform 
their  functions  tolerably  well,  surgical  treat- 
ment is  seldom  called  for.    It  is  only  a  pro- 


OVAEIES,  DISEASES  OF 


279 


jected  marriage,  or  a  necessary  voyage,  or 
some  such  family  circixmstance,  that  may 
iustify  or  reader  expedient  earlier  resort  to 
surgical  aid.  Under  ordinary  circumstances 
the  siu-geon  would  not  interfere  until  an  ova- 
rian tumom-  either  distressingly  deforms  a 
patient,  or  seriously  impedes  her  locomotion, 
or  prevents  the  free  action  of  heart  or  lungs, 
or  obstructs  the  cii'culation  through  the  large 
veias  of  the  abdomen,  or,  by  deranging  the 
digestive  organs,  leads  to  emaciation  and 
weakness,  or  by  its  pressure  causes  pain,  loss 
of  rest,  or  mechamcal  obstruction  to  bladder 
or  rectum.'  These  are  the  rules  laid  down 
in  1872  by  the  writer  of  this  article.  Sub- 
sequent experience  of  the  ill  effects  of  delay, 
and  of  the  diminished  and  diminishing  mor- 
tality of  ovariotomy,  leads  to  the  conclusion 
that  these  rules  rather  err  on  the  side  of 
over-caution  and  too  long  delay;  and  that 
the  welfare  of  most  patients  is  better  pro- 
moted by  advising  an  earlier  adoption  of  sur- 
gical treatment,  and  probably  the  removal  of 
an  ovarian  tumour  as  soon  as  its  nature  and 
connexions  can  be  clearly  ascertained,  and 
it  is  beginning  in  any  way  physically  or 
mentally  to  do  harm. 

In  cases  of  single  cysts  the  question  of 
palliative  treatment  by  tapping,  or  the  radical 
cure  by  ovariotomy,  must  be  seriously  con- 
sidered.  And  when  a  cyst  is  really  single, 
the  removal  of  the  fluid  not  only  gives  great 
relief  for  a  considerable  period,  but  in  some 
cases  fluid  does  not  collect  again  for  several 
.  years,  sometimes  never.    Even  when  a  cyst 
:  is  not  absolutely  single,  but  contains  one 
<  cavity  so  large  that  smaller  cavities  are  prac- 
tically insignificant,  tapping  may  give  suffi- 
cient rehef  to  warrant  its  recommendation 
in  cases  where  patients  desire  to  postpone  \ 

■  any  more  hazardous  operation.    But  in  aU  ! 
cases  it  should  be  done  with  the  strictest 

■  antiseptic  precautions  against  the  entrance 
i  into  the  emptied  cyst-cavity  of  atmospheric 
:  air  possibly  containing  some  germ  or  material 
'  which  may  set  up  putrefactive  or  infective 

changes  within  the  body. 
Tapping  by  the  abdominal  wall,  vagina,  or 
:  rectum,  alone  or  followed  by  pressure,  by 

drainage,  by  injection  of  iodine,  by  incision, 
V  or  by  the  formation  of  a  permanent  commu- 

•  nication  between  the  cyst-cavity  and  the 
peritoneal  cavity,  in  these  days  can  only  be 

•  regarded  as  substitutes  in  cases  where  ovario- 
t  tomy  is  rejected  by  the  patient,  or  where  the 

•  surgeon  finds  that  the  ovarian  tumour  cannot 
'  be  removed.    In  a  very  large  majority  of 

cases  the  only  hope  of  cure  is  in  ovariotomy. 
Question  of  Ovariotomy.— When  it  has  to 

■  be  considered  m  consultation  whether  a  pa- 

•  tient  should  be  advised  to  submit  to  ovario- 

•  tomy  or  not,  the  chief  points  for  discussion 
'  are :  1.  How  long  is  she  likely  to  live  if  left 

alone,  or  relieved  by  palliative  treatment 
^'^y —hygienic  and  medical— or  by  tapping? 
-      What  is  the  risk  of  ovariotomy  at  the 


average  rate  of  mortality,  and  how  far  is  the 
risk  in  the  one  patient  who  is  the  subject  of 
consultation  lilcely  to  be  above  or  below  the 
general  average  ? 

In  reply  to  the  first  question,  it  is  believed 
that  after  an  ovarian  tumour  has  attained 
such  a  size  as  to  inconvenience  a  patient  she 
rarely  lives  four  years — even  if  relieved  by 
occasional  tapping — and  that,  with  due  allow- 
ance for  a  few  exceptional  cases  of  many 
years'  duration,  two  years  would  be  the  full 
average  expectation  of  life.  Thus,  even  at 
the  best,  two  years  of  invalid  life  is  what  is 
lost,  even  if  ovariotomy  be  done  and  is  mx- 
successful. 

The  average  risk  of  ovariotomy  in  a  large 
number  of  cases,  including  the  most  and  the 
least  favourable,  has  been  diminishing  for 
many  years  past ;  and  the  diminution  since 
about  1875  has  been  much  greater  than 
before  the  adoption  of  antiseptic  precautions 
during  the  operation.  Before  1860  so  many 
unsuccessfiil  cases  were  concealed,  and  the 
numbers  who  died,  of  the  cases  reported, 
were  so  great,  that  the  calculated  mortahty 
of  about  50  per  cent.,  or  half  the  patients 
operated  on,  is  probably  far  too  small,  and 
it  would  be  more  correctly  estimated  at  70 
to  80  per  cent.  Since  1860  it  has  been 
gradually  diminishing  from  35  to  15  per 
cent. ;  and  since  1878,  when  antiseptics  came 
into  general  use  here  and  in  Germany,  it 
has  fallen  below  10  per  cent.,  whilst  well- 
founded  hopes  are  entertained  of  a  still 
smaller  mortality.  It  may  be  said  in  1893 
that  ovariotomy  is  by  far  the  most  successful 
of  any  of  the  '  capital '  operations  of  surgery. 
In  cases  which  before  operation  are  looked 
upon  by  an  experienced  operator  as  favour- 
able, the  expectation  of  success  as  at  least  95 
in  100  will  probably  be  justified  by  the 
result. 

Whether  any  one  patient  is  likely  to  have 
more  or  less  than  the  probability  of  ten  to 
one  in  her  favour  must  depend  upon  her 
general  health.  For  the  rule  holds  good, 
that,  while  the  easy  removal  of  small  free 
tumours  from  women  with  a  feeble  heart,  or 
imsound  lungs,  kidneys,  or  liver,  or  shattered 
nervous  system,  may  hasten  death — so  may 
very  large  adherent  tumours  be  removed  with 
extreme  difficulty  from  sound,  healthy  women, 
and  complete  recovery  may  followjl  without 
fever  or  any  unpleasant  symptoms;  and, 
most  satisfactory  of  all,  perfect  health  may 
afterwards  be  enjoyed  for  many  years,  the 
operation  leading  to  no  appreciable  modifica- 
tion in  subsequent  pregnancies  or  parturition. 
The  removal  of  one  ovary  does  not  appear  to 
affect  the  number  of  pregnancies,  nor  the  sex 
of  the  children,  nor  the  occurrence  of  twin 
pregnancy  ;  and  it  is  quite  exceptional  to  ob- 
serve that  the  removal  of  both  ovaries  leads 
to  obesity,  or  to  aliy  other  mental  or  bodily 
peculiarity. 

T.  Spenceb  Wells. 
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OVARIES,  HernisB  of  the.— Displace- 
ments of  the  ovaries,  apart  from  those  occa- 
sioned by  ovarian  disease,  were  generally 
ignored  until  comparatively  recently,  and  stiil 
receive  less  consideration  than  their  patho- 
logical importance  demands ;  being  amongst 
the  most  frequent  causes  of  many  of  the 
special  troubles  which  come  before  us  in 
gynaecological  practice.  In  the  majority  of 
cases  these  displacements  occiu:  downwards 
into  Douglas's  space,  and  in  such  instances 
the  left  ovary  is  the  one  usually  displaced. 
The  next  most  frequent  forms  of  ovarian 
herniffi  are  those  occurring  in  the  inguinal 
regions,  either  above  Poupart's  ligament,  or, 
as  is  more  commonly  the  case,  following 
the  canal  of  Nuck  downwards  and  for- 
wards and  presenting  in  the  labia.  In  the 
first  named,  or  dii-ectly  downward  displace- 
ment, the  ovary,  on  vaginal  examination, 
may  be  discovered  in  the  recto-vaginal  fossa 
as  a  smaU  ovoid,  firm,  elastic,  and  highly  sen- 
sitive tumour,  bulging  into  the  post-cervical 
cul  de  sac. 

Etiology. — Although  in  some  instances 
congenital,  ovarian  herniae  more  usually 
occur  in  patients  whose  abdominal  parietes 
have  been  relaxed  and  viscera  compressed  by 
repeated  gestation,  or  want  of'due  support 
after  parturition.  They  may  also  be  induced 
by  causes  similar  to  those  of  other  herniae, 
such  as  the  violent  muscular  efforts  of  the 
second  stage  of  labour,  lifting  a  heavy  child, 
or  straining  at  stool.  In  displacement  down- 
wards into  Douglas's  space,  the  cause  of 
the  protrusion  is,  however,  generally  gynae- 
cological rather  than  obstetric,  the  result  of 
the  vis  a  tergo  of  abdominal  or  uterine 
tumours,  or  of  the  tension  on  the  appen- 
dages occasioned  by  displacements  of  the 
uterus. 

Symptoms  and  Diagnosis.— Ovarian  dis- 
placements, when  ingviinal,  may  be  mistaken 
for  enlarged  glands,  or  as  an  enterocele  or 
epiplocele ;  when  labial,  for  other  tumours  in 
that  situation ;  when  downwards,  for  pelvic 
abscess  or  haematocele,  retroversion  or  retro- 
flexion, or  for  a  fibroid  growth  Irom  the  pos- 
terior uterine  waU.  The  sudden  occurrence 
of  a  small  ovoid  tumour,  possessing  the  physi- 
cal characteristics  just  referred  to  and  located 
in  one  or  other  of  these  situations,  accom- 
panied by  constitutional  and  nervous  disturb- 
ance, with  a  peculiar  dull  sickening  pain, 
aggravated  into  acute  suffering  at  each  men- 
strual epoch,  and  a  coincident  increase  of 
size  then  manifest,  together  with  the  intense 
tenderness  or  nausea  generally  evinced  during 
any  examination  of  the  part,  are  sufficient  to 
enable  a  correct  recognition  of  the  nature  of 
the  case  to  be  made  by  any  competent  gynae- 
cologist. 

Treatment. — "When  the  ovarian  hernia 
takes  place  at  either  of  the  abdominal  rings, 
it  may  in  some  instances  be  reduced  by  taxis. 
In  the  majority  of  cases,  however,  these  dis- 


placements are  already  irreducible  when  dis- 
covered ;  and  even  in  the  cases  in  which 
reduction  is  possible,  the  retentive  pressure 
of  an  ordinary  truss  is  too  frequently  neither 
endurable  nor  effectual.  In  such  instances 
the  extruding  ovary  should,  if  feasible,  be 
protected  from  further  protrusion  or  external 
injury  by  a  weU-fitting  hollow  truss.  But 
before  this  an  attempt  should  always  be 
made  to  lessen  the  local  hyperaesthesia  of 
the  generally  hypertrophied  displaced  gland 
by  topical  sedative  applications,  and,  if  neces- 
sary, by  leeching,  &c. ;  whilst  the  constitu- 
tional irritation  almost  always  present  in 
such  cases  should  be  allayed  by  suitable  con- 
stitutional treatment.  When,  however,  these 
measures  prove  ineffectual  in  relieving  the 
persistent,  dull,  worrying,  aching  pain  so  com- 
monly associated  with  chronic  ovarian  hernia, 
and  which  at  each  monthly  period  in  these 
cases  becomes  accentuated  or  acute — when, 
too,  the  patient's  health  is  endangered  by  the 
nervous  disturbance  and  constitutional  irrita- 
tion, we  should  faU  back  on  extirpation  as 
the  only  resource  available.  But  this  treat- 
ment should  be  regarded  as  exceptional ;  nor 
is  the  performance  of  oophorectomy  under 
these  circumstances  by  any  means  devoid  of 
risk,  or  to  be  undertaken  without  urgent 
necessity,  and  until  a  fair  trial  has  been  first 
made  of  other  remedial  or  palliative  mea- 
sures. 

With  regard  to  the  treatment  of  prolapse 
of  the  ovary  into  Douglas's  space,  this  caution 
is  especially  applicable.  In  considering  the 
management  of  this  displacement,  its  causes 
must  be  carefully  borne  in  view.  Pressure 
from  above  downwards  of  a  uterine  or  ovarian 
tumour,  or  the  traction  of  a  uterine  displace- 
ment on  the  broad  ligaments,  must  be  re- 
moved or  relieved  before  any  successful  re- 
position of  the  prolapsed  ovary  can  be  made. 
Wlien  the  dislocation  is  due  to  some  acci- 
dental circumstance,  or  to  a  relaxed  state  of 
the  parts  occasioned  by  constitutional  causes, 
we  may,  with  greater  probability  of  perma- 
nent success,  attempt  to  return  the  displaced 
viscus  and  retain  it  in  situ.  For  this  purpose 
the  patient — being  first  etherised  in  order  to 
permit  of  the  necessary  manipulation  of  the 
generally  highly  sensitive  and  tumefied  ovary 
— should  be  placed  in  the  left  lateral  semi- 
prone  position,  when  by  gentle,  steady,  con- 
joint digital  pressure  through  the  rectum 
and  vagina,  upwards  and  forwards,  we  may 
be  able  to  lift  the  extruded  ovary  out  of  the 
post-cervical  recto-vaginal  fossa,  and  to  push 
it  up  into  its  normal  position,  where  it 
may  then  be  retained  by  a  suitable  support. 
Failing  the  possibHity  of  such  re-position, 
however,  if  the  local  and  constitutional 
effects  of  the  displacement  are  urgent  and 
otherwise  irremediable,  the  practitioner  as 
a  dernier  ressort  must  remove  the  ectopio 
gland. 

Thomas  More  Madden. 
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OVERL  AYINa.— Synon.  :  Fr.  MoujS'er 
un  Enfant.— Ovexl&fmg  is  an  accident  which, 
it  is  aUeged,  not  infrequently  happens  to 
young  children,  whereby  they  are  kiUed  by 
suifocation.  On  an  average  rather  more  than 
fonr  hundred  children  per  annum  are  regis- 
tered in  London  as  dying  from  '  overlying ' 
in  bed.  The  Eegistrar-General  in  his  report 
for  1890  states  that  1,544  children,  mostly  in 
the  first  year  of  life,  died  from  '  suffocation 
in  bed ' ;  that  this  mode  of  death  is  on  the 
increase ;  that  it  is  more  fi-equent  in  the 
winter  than  in  the  summer;  and  that  the 
proportion  of  deaths  due  to  this  cause  is 
more  than  twice  as  high  on  Saturday  night 
as  on  any  other  night  in  the  week.  The 
only  explanation  for  the  pre-eminence  of 
Saturday  is  the  fact  that  on  this  day  wages 
are  paid  and  drunkeimess  is  common.  The 
jiost-mortem  signs  of  overlaying  are  those  of 
suffocation.  Evidence  that  a  child  has  really 
died  from  this  cause  is  afforded  by  (1)  the 
■post-mortem  appearances  of  death  from  as- 
phyxia; (2)  the  absence  of  any  other  mortal 
disease ;  (3)  the  absence  of  evidence  of  any 
cause  of  asphyxia  other  than  overlaying. 

The  statement  that  a  child  has  been  over- 
lain should  be  received  with  caution.  It  is 
xeasonable  to  suppose  that  a  vigorous  chUd 
would  escape  from  a  suffocating  position  be- 
neath the  bed-clothes,  or  the  body  of  its 
mirse,  by  its  own  efforts ;  or  at  least  succeed, 
by  its  cryiag  and  struggling,  in  waking  its 
nurse.  On  the  other  hand,  a  very  weakly 
child,  whose  lungs  possibly  have  only  par- 
tially expanded,  might  be  kiUed  by  a  very 
trifling  cause,  such  as  the  position  of  its 
mouth  and  nose  against  the  body  of  its  nurse, 
or  the  accidental  temporary  obstruction  of  its 
air-passages  by  the  bed-clothes.  A  medical 
witness,  before  committing  himself  to  a  theory 
of  death  from  overlaying,  must  consider  all 
the  points  alluded  to  above,  and  must  take 
care  not  to  bring  a  charge  of  almost  criminal 
carelessness  against  a  careful  nurse,  or  allow 
an  act  of  wilful  murder  to  pass  under  the 
guise  of  accidental  death. 

G.  V.  POORE. 

OXALIC  ACID,  Poisoning  hy.—See 
Poisons. 

OXALIC  ACID  DIATHESIS— 
OXALATE  OP  LIME  CALCULUS. 

1.  Oxalic  Acid  Diathesis.— Synon.  : 
Oxaluria  ;  Fr.  Oxalurie  ;  Ger.  Oxalurie. 

-iEtiology. — OxaUc  acid,  when  it  occurs 
in  the  urine,  may  be  derived  from  various 
sources :  (1)  It  may  come  from  certain 
articles  of  the  vegetable  kingdom  taken  as 
food.  (2)  It  may  be  derived  from  imperfect 
metamorphosis  of  the  waste  tissues  of  the 
body.  (3)  It  may  be  due  to  the  conversion 
of  urea  and  uric  acid  after  the  secretion  or 
the  emission  of  urine.  (4)  It  seems  to  have 
been  proved  that  oxalic  acid  sometimes  exists 
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in  the  blood,  and  may  then  simply  be  elimi- 
nated by  the  kidneys. 

Characters  and  Composition. — OxaUc 
acid  in  the  urine  is  always  foimd  combined 
with  lime,  and  is  recognised  thus  :  (1)  As 
minute  octohedral  crystals  with  cross  mark- 
ings. These  crystals  assume  apparently 
different  shapes,  according  to  their  varying 
position  in  the  field  of  the  microscope.  (2)  As 
spheroidal,  ovoid,  or  dumb-bell  submorphous 
masses.  These  latter  may  be  mistaken  for 
somewhat  similar  bodies  composed  of  lithates ; 
but  the  colour  of  the  lithates,  and  the  almost 
invariably  concurrent  presence  of  the  octo- 
hedra,  will  distinguish  them  (see  Microscope 
IN  Medicine,  fig.  107).  The  urine  contain- 
ing oxalate  of  lime  is  always  acid,  generally 
of  an  amber  tint,  and  contains  a  faint  cloud 
of  mucus.  This  cloud,  however,  may  be  so 
slight  as  to  be  unnoticed,  and  then  the  pre- 
sence of  oxalates  is  apt  to  be  overlooked. 

Symptoms. — However  derived,  the  presence 
of  oxalate  of  lime  in  the  urine  frequently, 
or  in  any  considerable  amoimt,  cannot  but 
arrest  attention  and  suggest  the  question : 
Is  there  any  special  condition  of  the  system 
dependent  on  or  associated  with  this  occur- 
rence ?  In  other  words  :  Is  there  any  pecu- 
liar habit  of  body  to  which  the  term  '  oxalic 
acid  diathesis  '  can  be  rightly  applied  ? 
Prout,  and  especially  Golding  Bird,  so  fully 
described  the  symptoms  of  nervous  exhaus- 
tion, dyspepsia,  and  hypochondriasis,  which 
are  said  to  characterise  this  so-called  dia- 
thesis, and  so  fully  impressed  the  professional 
mind  with  the  clinical  association  of  these 
symptoms  with — if  not  their  actual  depend- 
ence on — oxaluria,  that  the  more  accurate 
observations  of  Dr.  Beale,  Beneke,  and  Sir 
"Wilham  Eoberts,  have  scarcely  yet  succeeded 
in  dissipating  the  error.  These  observers 
have  proved  that,  in  the  majority  of  cases  in 
which  the  characteristic  symptoms  are  pre- 
sent, no  oxalates  are  found  in  the  mrine ;  and, 
conversely,  where  oxaluria  is  most  pronounced, 
the  symptoms  are  absent.  Oxalate  of  lime 
in  the  urine  is  often  found  in  persons  enjoy- 
ing good  health.  From  what  has  been  said 
of  its  aetiology,  its  presence  is  explained  in 
various  chronic  diseases,  such  as  phthisis, 
chronic  bronchitis,  cardiac  lesions,  &c.,  in 
which  oxidation  is  retarded.  So,  too,  oxaluria 
is  present  in  many  conditions  of  deranged 
digestion  and  mal-assimilation,  and  in  dis- 
eases which  lower  nervous  tone  and  power. 

Treatment. — The  frequent  or  persistent 
presence  of  oxalate  of  lime  in  the  urine, 
when  no  organic  disease  is  present,  is  not 
easy  to  remedy.  Dietetic  habits  and  the 
general  health  must  be  watched.  Rhubarb 
and  other  vegetable  articles  which  contain 
oxalic  acid  should  be  avoided,  and  strict 
moderation  and  simplicity  in  food  and  drink 
enforced.  Dyspepsia  may  be  treated  with  the 
usual  remedies — alkalis  and  the  vegetable 
tonics,  and  sometimes  with  mineral  acids  and 
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iron.  Sedentary  habits  should  be  exchanged 
lor  brisk  exercise  and  sea  air.  In  a  word, 
attention  to  the  health  of  mind  and  body, 
mther  than  any  special  drug  treatment  ad- 
dressed to  the  urinary  deposits,  is  required 
and  will  best  succeed. 

2.  Oxalate  of  Lime  Calculus.— De- 
scription.—Mulberry  or  oxalate  of  hme 
calculus  is  usually  of  a  dark  brown,  some- 
times ahnost  black,  colour ;  generally  ovoid 
or  spheroidal  in  shape;  with  a  rough  and 
tuberculated  exterior  ;  and  of  a  hard  compact 
interior.  The  absolute  nucleus  is  composed 
of  dumb-bell  crystals,  united  by  molecular 
coalescence  in,  and  through  the  medium  of, 
some  viscid  organic  matter.  The  influences 
which  control  this  deposition  and  growth  of 
calculi  have  been  much  elucidated  through 
the  researches  of  Dr.  Carter  and  Dr.  Ord,  but 
need  not  be  specially  described  here.  See 
Calculus. 

The  great  insolubiUty  of  oxalate  of  lime 
favours  the  chances  of  its  deposition  in  the 
renal  tubules.  It  has  been  detected  in  the 
kidneys  of  the  foetus ;  it  is  especially  hable 
to  occur  during  childhood ;  and  this  liability 
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decreases  as  age  advances.  In  England 
calculi  composed  entirely  of  oxalate  of  Hme 
are  rare  in  the  adult,  but  in  India  they  are 
comparatively  frequent.  Mulberry  calculus 
in  the  young  causes  intense  suffering;  but 
in  the  adult,  notwithstanding  the  fornudable 
tubercles  and  rough  exterior,  the  symptoms 
of  stone  are  often  mdd  ;  not  improbably  be- 
cause these  projections  become  entangled  iu 
the  muscular  columns  of  the  bladder,  and 
the  calculus  is  thereby  fixed  in  position. 
The  symptoms  of  renal  calculus  are  fully 
described  in  another  article.  See  Eenal 
Calculus. 

Treatment.— Microscopic  mulberry  cal- 
cuK,  were  it  possible  to  detect  their  existence, 
could  probably  be  washed  away  and  carried 
off  by  diluents  and  diuretics  ;  but  a  palpable 
stone  demands  surgical  treatment  only. 

W.  Cadge. 

OXYURIS.— iSfee  Entozoa. 

OZMNA  {oCaiva,  a  foetid  polypus  in  the 
nose  ;  from  6^0,  I  have  a  smell). — See  Nose, 
Diseases  of. 
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PACHYMENIN-GITIS  {iraxis,  thick ; 
and  nTjviy^,  a  membrane). — A  synonym  for 
inflaromation  of  the  dura  mater  of  the  brain 
and  of  the  spinal  cord.  See  Meninges, 
Cerebral,  Diseases  of. 

PAIN.— Synon.  :  Fr.  Douleur]  Ger. 
Sclmnerz. 

Definition. — Pain  is  the  representation  in 
consciousness  of  a  change  produced  in  a 
nerve-centre  by  a  certain  mode  of  excitation. 
It  would  seem  that  stimulation  of  special 
nerve-fibres  or  special  nerve-centres,  and  not 
a  mere  exaltation  of  the  normal  functioning 
of  the  sensory  apparatus,  is  necessary  to  the 
production  of  pain.  For  it  will  sometimes 
happen,  in  disease,  that  whilst  the  faculty 
of  perceiving  painful  impressions  made  upon 
certain  portions  of  the  skin  is  whoUy,  or  in 
great  part,  lost,  touch  is  felt  as  well  as  in 
health.  On  the  other  hand,  in  hyperalgesia 
of  the  surface,  where  the  slightest  impression 
produces  exquisite  pain,  the  power  of  tactile 
discrimination  is  actually  diminished. 

jEtiology  and  Pathology.— Pain  is  ex- 
cited by  many  agencies  applied  to  the  skin — 
mechanical,  thermic,  chemical,  electric, 
pathological.  Of  these  it  is  probably  only 
the  last  which  are  able  to  produce  pain  when 
applied  to  the  viscera,  bones,  and  blood- 
vessels.    The   situation   of    the  stimulus 


exciting  pain  may  be  at  any  part  of  the  sen- 
sory apparatus,  from  the  end-organ  ia  the 
skin  to  the  central  ganglion ;  but  the  feeling 
of  pain  is  always  referred  to  the  periphery 
of  the  sensory  fibre,  no  matter  what  portion 
of  the  sensory  tract  has  received  the  u-rita- 
tion.  As  regards  paiu,  therefore,  which  is 
referred  to  some  part  of  the  interior  of  the 
body,  it  must  be  remembered  that  the  cause 
(always  some  pathological  agency)  may  be 
operating  either  upon  the  termination  of  a 
nerve,  its  trunk,  or  upon  the  nervous  centime 
in  the  sijiual  cord  or  superior  gangha.  There 
may  be  encroachments  upon  the  structure  of 
the  nerve-fibre  or  ganglionic  centre,  arising 
fi'om  hyperaemia,  effusion,  or  growth  in 
neighbouring  tissues. 

Pathologically,  pain  is  of  at  least  twofold 
importance :  1.  It  causes  distress  and  ex- 
haustion of  nervous  energy,  interferes  with 
sleep,  interrupts  the  appetite  and  digestion, 
so  that  the  nutrition  of  the  body  is  damaged, 
and  thus,  if  long- continued,  it  can  lead  to 
changes  shortening  existence ;  or  it  may 
possibly  be  so  severe  as  of  itself  to  occasion 
death.  2.  Its  aid  in  diagnosis  is  frequently 
of  higher  value  than  that  of  any  other  single 
symptom. 

Varieties  and  Diagnosis. — It  may  be  use- 
ful to  refer  briefly  to  a  few  examples  of  the 
diagnostic  importance  of  pain. 
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Panm,  in  the  head.— When  of  a  continuous, 
dull,  aching  character,  pain  in  the  head  may 
be  due  to  rheumatism  of  the  scalp,  and  this 
is  especiallyhkely  if  it  be  increased  by  bend- 
ing the  head  down.  A  headache  of  similar 
character,  and  affecting  the  forehead,  may  be 
referred  to,  and  be  dependent  on  gastric  de- 
rangement. Focussed  in  one  spot,  either  on 
the  head  or  face,  and  darting  from  that  spot, 
if  sharp  and  paroxysmal,  it  is  likely  to  be 
nem-algic.  If,  in  addition,  it  be  accompanied 
by  vomiting  and  giddiness,  it  may  indicate 
megi'im.  Now,  megi'im,  much  more  often 
than  not,  endm-es  for  a  day  only  at  a  time, 
or  a  little  more,  to  be  repeated  after  an 
interval  of  days  or  weeks.  If,  therefore, 
these  symptoms  be  continued  beyond  the 
period  of  a  day  or  two,  they  should  always 
be  regarded  with  anxiety,  as  probably  con- 
nected with  brain-mischief.  The  use  of  the 
ophthalmoscope  is  most  important  here.  If 
optic  nem-itis  be  discovered,  the  pain  is  de- 
pendent either  on  intracranial  disease  or  upon 
Bright's  disease.  Should  pain  in  the  head 
be  accompanied  not  only  by  vomiting  and 
giddiness,  but  by  squint,  or  some  other 
evidence  of  a  localised  paralysis  of  a  cranial 
nerve,  it  is  almost  certainly  due  to  intra- 
cranial disease  of  a  coarse  kind — tumour, 
aneurysm,  abscess,  haemorrhage,  or  menin- 
gitis. In  cases  of  more  or  less  complete 
hemiplegia  from  vascular  changes  and  throm- 
bosis, a  vai-ying  amount  of  pain  in  the  head 
will  often  remain  after  the  apparent  re- 
covery of  the  patient.  Whilst  this  persists, 
a  guarded  prognosis  is  essential,  for  much 
more  often  than  not  further  mischief  will 
follow  before  long.  In  all  cases  of  persistent 
pain  in  the  head,  the  urine  should  be  care- 
fully examined,  not  only  for  albumen,  but 
also  for  sugar.  Pain  of  a  severe  kind,  es- 
pecially apt  to  attack  the  back  of  the  head, 
is  often  found  in  the  course  of  Bright's 
disease.  It  will  then  be  accompanied  by 
albuminous  m-ine ;  and  the  ophthalmoscope 
will  very  likely  show  albuminuric  neuro- 
retinitis.  There  is  also  a  form  of  more  or 
less  continuous  headache,  with  occasional 
violent  exacerbations,  which  accompanies 
glycosuria. 

_  A  recurrent  pain  in  the  head,  of  excessive 
violence,  and  described  as  a  feeling  as  though 
the  bones  were  being  crushed,  whilst  it  may 
occasionally  be  due  to  rheumatism,  is  far 
more  often  dependent  upon  syphilis.  Gene- 
rally speaking,  persistent  pain  in  the  head, 
in  a  person  unaccustomed  to  it,  is  a  symp- 
tom^ which  should  always  be  regarded  with 
anxiety,  and  the  use  of  the  test-tube  and  oph- 
thalmoscope should  never  in  such  circum- 
stances be  omitted.  This  should  especially 
be  insisted  upon  if  the  patient  be  a  female, 
and  if  certain  concomitant  symptoms  incline 
the  observer  to  believe  the  affection  to  be 
hysterical. 

In  obsciure  cases  the  possibility  of  the  toxic 


influence  of  lead  in  causing  pain  in  the  head 
should  not  be  forgotten. 

The  pain  in  the  head  which  accompanies 
chlorosis  is  often  fixed  in  one  spot,  and 
described  by  the  patient  as  resembling  a  nail 
being  driven  into  the  head.  This  symptom 
not  infrequently  accompanies  hysterical  con- 
ditions. The  pain  in  the  head  complained  of 
by  school  children,  as  attacking  them  in  their 
studies,  is  very  often  due  to  some  abnormality 
of  refraction,  or  weakness  of  certain  muscles 
of  the  eye,  which  needs  the  help  of  an  oph- 
thalmologist to  investigate.  Pains  in  the 
head  of  a  darting,  shooting  character,  are 
sometimes  associated  with  locomotor  ataxy. 

Pain  in  the  neck. — This  is  not  at  all  un- 
common, and  is  due  most  commonly  to 
rheumatism,  probably  affectmg  the  large  mus- 
cles. It  is  possible,  too,  that  in  many  cases 
it  depends  upon  irritation  of  the  loose  con- 
nective tissue  which  enables  one  muscle  to 
glide  over  another,  and  which  is  really  an 
expansion  of  the  lymphatic  system.  Uric 
acid,  or  some  eqtiivalent,  becoming  deposited 
in  this  lymphatic  space,  will  excite  a  httle 
subacute  inflammation,  and  produce  a  very 
acute  pain.  The  diathesis  of  the  patient 
should  be  inquired  into,  his  urine  and 
evacuations  observed,  and  his  mode  of  hving 
investigated.  There  may  be,  too,  sometimes 
pain  in  the  neck  from  neuralgia.  This  VTill 
be  distinguished  by  its  paroxysmal  character, 
and  its  being  independent  of  muscular  move- 
ment. Neuralgic  pain  in  the  neck  is  usually 
accompanied  by  pain  in  the  district  of  one  or 
other  of  the  divisions  of  the  brachial  plexus 
in  the  arm.  It  must  be  remembered  that 
pain  m  the  neck  may  be  the  first  indication 
of  either  caries  or  rheumatoid  arthritis  of  the 
cervical  vertebrae.  It  may  also  be  associated 
with  an  eruption  of  herpes  zoster. 

Pain  in  the  chest. — This  may  be  referred 
to  the  chest-wall,  or  to  the  intei'ior  of  the 
cavity.  In  the  former  case  it  is  necessary  to 
determine  whether  the  pain  be  due.  to  mus- 
cular rheumatism,  syphilitic  periostitis,  in- 
tercostal neuralgia,  or  the  encroachment  of 
an  aneurysm  or  a  tumour.  Absence  of  febrile 
action,  as  shown  by  the  thermometer,  and 
the  entire  dependence  of  the  pain  upon 
movement,  point  to  the  first  of  these  causes. 
A  node  perceived  by  the  finger  upon  the 
sternum,  clavicle,  or  ribs,  would  indicate 
syphiUtic  periostitis.  The  character  of  the 
pam,  and  the  presence  of  tender  pomts, 
coupled  very  probably  with  a  history  of  pre- 
vious neuralgic  attacks  in  some  other  part 
of  the  body,  suggest  intercostal  nem'algia. 
Physical  examination  will  detect  or  exclude 
aneurysmal  tumour.  Pleurisy  causes  a  pain 
referred  to  the  chest-wall,  which,  as  it  is 
particularly  marked  when  the  patient  coughs, 
may  be  confounded  with  muscular  rheuma- 
tism or  intercostal  neuralgia.  The  elevation 
of  temperature  by  which  pleurisy  is  accom- 
panied, and  the  absence  of  local  tenderness. 


284 


PAIN 


will  ordinarily  distinguish  it  without  diffi- 
culty, even  before  there  are  any  auscultatory 
signs.  Continued  dull  pain  deep  in  the  chest 
may  indicate  an  intrathoracic  growth, 
abscess,  or  aneurysm.  Careful  physical  ex- 
amination and  observation  are  the  means  by 
which  the  diagnosis  of  these  conditions  can 
be  made. 

Pain  is  often  experienced  about  the  heart 
more  or  less  early  in  the  course  of  acute 
rheumatism.  It  may  be  dependent  upon 
commencing  peri-  or  endocarditis,  which  wUl 
be  disclosed  by  the  stethoscope.  There  is  a 
dull,  more  or  less  constant  pain  about  the 
heart,  that  occurs  in  conditions  of  nervous 
debility,  and  is  not  connected  with,  organic 
disease  of  the  organ.  There  is  also  a  rather 
sharp  pain  just  under  the  mamma,  accom- 
panied by  cardiac  palpitation,  which  is  often 
complained  of  by  epileptics,  and  by  persons 
affected  with  hysteria.  It  is  not  accom- 
panied by  any  evidence  of  organic  change  in 
the  heart,  and  its  origin  is  probably  in  the 
central  nervous  system.  Pain  in  the  heart, 
of  an  extremely  sudden  character,  as  though 
the  muscle  were  being  grasped,  and  accom- 
panied by  intense  apprehension  of  death, 
with  facial  pallor  and  some  dyspnoea,  may 
point  to  angina  pectoris.  The  pain  is  not 
confined  to  the  heart,  but  extends  to  the  left 
arm,  and  to  various  parts  of  the  chest  {see 
Angina  Pectoris).  The  pains  in  the  chest 
which  accompany  various  diseases  of  the 
Irmgs  and  pulmonary  tubes  will  require  to 
be  investigated  with  reference  to  these  con- 
ditions. 

Pain  in  the  spinal  column. — Acute  pain 
and  superficial  tenderness  of  any  of  the 
vertebral  spines  is  a  symptom,  not  of  disease 
of  the  spinal  cord,  but  of  a  peculiar  state  of 
nervous  exhaustion.  It  is  common  in  hys- 
terical persons,  and  in  others  who  have  from 
any  cause  become  greatly  debilitated.  As  a 
rule,  there  is  very  little  pain  in  the  spine  in 
diseases  of  the  cord  unattended  by  disease  of 
the  bony  spine.  In  spinal  meningitis  the 
patient  usually  only  complains  of  pain  on 
movement,  and  especially  if  he  endeavour  to 
turn  over  in  bed.  Light  pressure  upon  any 
part  of  the  vertebral  spines  commonly  causes 
no  complaint ;  there  may  be,  however, 
some  uneasiness  complained  of  when  they 
are  strongly  percussed.  Pain  of  an  encircling 
kind,  in  a  sort  of  band  in  the  wall  of  the 
chest  or  abdomen,  accompanied  by  what  is 
often  described  as  a  'bloated  feeling,'  is  a 
serious  symptom,  and  points  to  myelitis. 
There  should  be,  however,  some  other  con- 
firmatory symptoms,  ere  this  view  is  deci- 
sively fixed  upon.  In  such  a  condition  there 
would  probably  be  found  more  or  less  weak- 
ness of  the  lower  extremities,  and  possibly 
some  cutaneous  anaesthesia  below  the  band 
of  pain.  It  may  happen  that  an  aneurysm 
encroaches  upon  the  spinal  vertebrae,  or  a  j 
malignant  growth  invades  some  of  them.  . 


In  such  conditions  there  is  often  constant 
and  excessive  pain,  with,  not  imcommonly,  a 
good  deal  of  tenderness  of  the  surface.  The 
possibility  of  these  conditions  should  always 
be  borne  in  mind. 

In  commencing  caries  of  the  vertebrae  a 
'  stinging  '  pain  is  often  complained  of  in  the 
chest-wall,  and  pain  may  also  be  complained 
of  on  pressing  somewhat  heavily  upon  a 
vertebral  spine.  In  such  a  case,  too,  the  act 
of  stooping  and  lifting  weights,  or  of  jumping 
to  the  ground,  is  apt  to  cause  complaint  of 
pain  in  the  spinal  column. 

Pom,  i/n  the  abdomen. — This  may,  like  pain 
in  the  chest,  be  referred  to  either  the  abdo- 
minal wall  or  cavity.  There  may  be  inflam- 
mation and  abscess  in  the  abdominal  wall. 
There  may  be  neuralgia  of  the  superficial 
branches  of  the  lumbar  plexus,  in  which  case 
the  pain  is  paroxysmal  and  sharp,  and  may 
be  accompanied  by  herpes.  But  pain  in  this 
situation  is  more  often  myalgic,  and  will  be 
found  to  correspond  to  the  insertion  of 
some  abdominal  muscle  which  is  subject  to 
overstrain  or  fatigue. 

Acute  abdominal  pain  referred  to  the  con- 
tents of  the  belly  may  be  dependent  upon 
internal  strangulation  of  the  bowel,  in  v^hich 
case  it  wUl  be  accompanied  by  vomiting, 
constipation,  and  probably  by  _  abdominal 
distension,  with  marked  peristaltic  writhings 
of  the  intestines.  Or  the  cause  may  exist  in 
a  hernia  which  is  strangulated.  The  symp- 
toms in  this  case  will  be  much  IDie  those 
above  described,  and  therefore  it  is  in  aU 
cases  of  acute  abdominal  pain  with  constipa- 
tion absolutely  necessary  to  make,  first  of  aU, 
a  thorough  examination,  to  ascertain  that  no 
hernial  tumour  is  to  be  found.  If  pain  in 
the  abdomen  be  accompanied  by  tenderiiess 
on  pressure,  and  be  increased  by  coughing, 
there  is  probably  peritonitis.  In  such  a  case 
the  pulse  will  be  found  quick  and  small,  and 
the  temperature  somewhat,  but  not  neces- 
sarily much,  raised.  The  patient  will  prefer 
to  lie  on  the  back  with  the  knees  bent ;  and 
the  face  will  betray  anxiety.  In  hysterical 
women  great  abdominal  pain  and  tenderness 
is  often  complained  of,  and  it  is  sometimes 
not  very  easy  to  distinguish  this  firom  peri- 
tonitis. It  is  best  done  by  engaging  the 
patient's  attention,  and  noting  that  there  is 
then  no  evidence  of  tenderness  at  a  point 
which  had  been  previously  exceedingly 
painful.  The  pain  and  tenderness  may  be 
due  to  enteritis  or  perityphlitis,  in  which  case 
there  will  be  obstinate  constipation,  a  tym- 
panitic state  of  the  whole  intestine  or  the 
cfficum,  and  most  probably  vomitmg.  Can- 
cerous tumours  of  various  abdommal  organs 
wiU  have  to  be  diagnosed  by  carefiil  palpa- 
tion, and  discriminated  from  faecal  accumiila- 
tion.  Colic  due  to  the  poison  of  lead,  causmg 
violent  abdominal  pain  without  rise  of  tem- 
perature, requires  to  be  distinguished  from 
'  the  symptoms  which  mark  the  passage  ot  a 
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biliary  calculus.  Extreme  suddenness  and 
severity  characterise  the  latter,  and  there  is 
usually  more  vomiting  in  the  passing  ot  a 
gall-stone  than  in  colic.  But  the  history  will 
have  to  be  investigated;  and  the  evacua- 
tions, if  any  be  passed,  should  be  examined. 
The  absence  of  a  blue  line  on  the  gums  should 
b9  ascertained  ere  the  possibility  of  the 
existence  of  lead  colic  is  abandoned. 

Pain  in  the  loins  and  back. — There  are 
many  conditions  which  give  rise  to  pain  in 
these  situations,  and  which  require  to  be 
borne  in  mind  in  examining  a  patient.  Con- 
gestion of  the  kidneys,  or  nephritis,  will  be 
shown  by  the  scanty,  high-coloured  urine, 
containing  albumen  and  probably  blood. 
Eenal  calculus  will  be  attended  by  unilateral 
pain  in  the  loin,  following  the  direction  of 
the  ureter,  and  affecting  the  corresponding 
testicle.  It  is  paroxysmal  in  character,  and 
often  horribly  severe.  The  urine  will  be 
likely  to  contain  blood,  and  possibly  pus,  and 
will  be  passed  very  frequently.  As  between 
such  a  condition  and  the  presence  of  an 
abscess  or  morbid  growth  in  the  kidney,  the 
points  of  diagnosis  are  not  strongly  marked, 
and  careful  observation  will  be  requisite  in 
order  to  form  an  opinion.  The  presence  of 
a  bad  stricture  in  the  urethra,  by  causing 
retention  and  over- distension  of  the  bladder 
with  urine,  will  cause  pain  referred  not  only 
to  the  hypogastric  region,  but  also  to  the  back. 

Lumbago  is  characterised  especially  by  in- 
ability of  the  patient  to  rise  from  his  chair  with- 
out the  greatest  distress,  and  only  slowly  and 
with  difficulty.  It  may  depend  upon  rheuma- 
tism of  the  muscles,  or,  still  more  probably, 
upon  sub-acute  inflammation  of  the  connec- 
tive tissue  between  the  muscles.  Or  it  ma.y 
be  neuralgic  in  character,  in  which  case  it 
win  be  acutely  stabbing,  paroxysmal,  and 
independent  of  muscular  movement. 

Pain  in  the  back  is  frequently  caused  by 
flatulent  distension  of  the  bowels,  and  by 
accumulation  of  retained  faeces.  It  may  be 
dependent  upon  a  tumour  connected  with  the 
bowel  (especially  likely  in  the  sigmoid  flexure 
and  rectum),  which  may  or  may  not  be  felt 
by  external  palpation,  or  reached  by  the  ob- 
server's finger  introduced  j;er  anum.  Nor 
must  it  be  forgotten  that  an  abscess  in  the 
wall  of  the  rectum  will  cause  long-continued 
and  severe  pain  in  the  back.  It  is  well  to 
remember  that  an  undiscovered  hernia  (not 
strangulated)  may  give  rise  to  little  or  no 
inconvenience  except  pain  in  the  back.  So 
likewise  flexions  and  morbid  growths  of  the 
uterus,  and  ulcerations  about  the  cervix,  may 
be  the  cause  of  pain,  as  well  as  the  approach 
of  the  catamenial  period,  which  in  some 
women  is  the  cause  of  great  pain  in  the  back. 

Pains  in  the  extremities. — These  may  be 
due  to  neuralgia,  in  which  case  they  will  be 
found  to  occupy  the  district  of  one  or  more 
branches  of  nerves,  and  to  be  paroxysmal  in 
character.    The  pains  which  affect  the  ex- 


tremities and  the  trunk,  but  especially  the 
legs,  in  the  early  stage  of  locomotor  ataxy, 
are  peculiar  in  this.  A  patient  who  has 
little  complaint  to  make  of  his  health, 
will  every  now  and  then  be  kept  awake  all 
night,  and  incapacitated  in  the  day,  by 
sudden,  sharp,  lightning-like  pains  darting 
through  one  or  more  limbs,  and  often  severe 
enough  to  make  him  call  out.  They  will 
occur  in  paroxysms,  lasting  hours,  days,  or, 
less  often,  weeks ;  and  will  subside  as  sud- 
denly as  they  began.  "With  such  symptoms 
the  patellar  tendon  reflex  should  always  be 
tested.  Other  pains  affecting  the  extremities 
are  rheumatic ;  or  of  the  nature  of  the  gnawing 
and  aching  pains  which  occupy  the  joints  in 
acute  inflammation  from  any  cause,  includ- 
ing rheurdatism,  and  in  arthritis  deformans. 
The  joints  may  also  be  the  seat  of  pains  of  a 
neuralgic  character. 

A  most  important  contribution  to  the 
diagnostic  value  of  pain  wiU  be  found  in  a 
paper  by  Dr.  Head  '  On  Disturbances  of 
Sensation  with  espeqial  reference  to  the  Pain 
of  Visceral  Disease '  {Branm,  parts  i.  and  ii., 
1893). 

Treatment. — The  treatment  of  pain  is  so 
involved  in  its  causation,  that  but  little  can 
here  be  said  with  advantage  on  this  point. 
It  may  be  said  generally,  that  pain  ought,  if 
possible,  to  be  relieved,  for  its  continuance 
is  exhausting  and  mischievous  to  the  nervous 
system.  Best  is,  as  a  rule,  the  first  essential. 
Local  applications,  in  the  form  ot  simple 
poultices,  sinapisms,  and  counter-irritant  or 
anodyne  liniments,  constitute  the  most  ready 
means  of  relieving  pain  in  many  cases.  Food 
of  a  suitable  kind  will  often  be  the  best  means 
of  relieving  pain ;  and  where  the  condition  of 
the  stomach  prevents  its  being  swallowed, 
it  is  frequently  desirable  to  inject  sustenance 
and  alcoholic  stimulants  by  enemata  into  the 
bowel.  Constipation  of  the  bowels,  when 
accompanied  by  pain,  should  never  (except 
perhaps  in  the  case  of  lead  colic)  be  treated 
by  purgatives :  belladonna,  accompanied  by 
minute  doses  of  opium,  is  the  best  treatment. 
The  drugs  which  have  the  greatest  influence 
as  anodynes  are,  doubtless,  opium,  cocaine 
hydrochlorate,  and  chloroform ;  but  bella- 
donna, Indian  hemp,  and  various  syntheti- 
cally prepared  carbon  compounds,  are  often 
used  with  advantage.  They  aU  require  to  be 
employed  with  caution.  A  habit  of  increas- 
ing the  dose  of  opium  (even  when  it  is  em- 
ployed in  the  form  of  morphine  with  the 
hypodermic  syringe)  is  soon  acquired.  It  is 
im desirable  to  allow  patients  to  inject  them- 
selves. It  is  well,  in  all  cases,  to  begin  with 
a  small  dose,  say  gr.  of  acetate  or  sulphate 
of  morphine — a  dose  which  is  stimulant  and 
not  narcotic.  It  is  the  narcotic  dose  which 
apparently  is  followed  by  a  sort  of  recoil, 
suggesting  the  need  for  a  repetition  of  the 
dose,  and  in  larger  quantity.  See  Neuralgia. 

T.  Buzzard. 
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PAINTER'S  COLIC— Synon.  :  Colica 
Pictonum;  Lead  Colic;  Fr.  Colique  des 
Feintres;  Ger.  MalerlcoWk.—K  form  of  in- 
testinal colic,  due  to  the  presence  of  lead  in 
the  system ;  so  called  on  account  of  the  fre- 
quency of  its  occurrence  amongst  house- 
painters.  See  Colic,  Intestinal  ;  and  Lead, 
Poisoning  by. 

PALATE,  Diseases  of.— The  affections 
of  the  palate  are  mainly  surgical,  and  there- 
fore it  is  only  necessary  to  offer  some 
general  remarks  about  them  in  this  article, 
as  those  which  are  more  strictly  medical  are 
sufficiently  considered  in  other  articles  deal- 
ing with  diseases  involving  the  structures 
forming  the  mouth  and  throat,  while  paralysis 
of  this  part  is  dealt  with  separately.  See 
Palate,  Paralysis  of. 

The  palate  consists  of  two  parts— namely, 
the  hard  palate,  and  the  soft  palate  with  its 
arches.  This  structure  takes  an  important 
share  in  the  performance  of  deglutition,  as 
well  as  in  articulation.  It  is  Uable  to  be 
affected  by  any  of  the  morbid  conditions  which 
are  met  with  in  the  throat,  and  assists  in  the 
production  of  the  symptoms  resulting  there- 
from. If  the  palate  is  inflamed  or  ulcerated, 
marked  soreness  or  pain  is  likely  to  be  felt 
when  anything  passes  over  its  surface  in  the 
act  of  swallowing.  As  a  rule  it  can  be  very 
readily  inspected,  and  its  condition  thus 
made  out.  The  points  that  demand  more 
special  notice  with  reference  to  the  palate 
are — that  it  is  not  uncommonly  the  seat  of 
more  or  less  extensive  congenital  deficiencies, 
as  in  the  different  forms  of  cleft  palate  ;  and 
that  it  may  be  destroyed  in  various  degrees 
during  the  progress  of  ulceration,  in  some 
instances  a  perforation  remaining,  in  others 
the  whole  soft  palate  being  removed,  or  even 
the  hard  palate  being  involved  in  the  de- 
struction. Consequently  the  two  functions 
above  referred  to  are  often  seriously  im- 
paired. During  the  act  of  deglutition,  sub- 
stances tend  to  pass  into  the  nasal  cavities 
through  the  posterior  nares,  especially 
liquids ;  while  speech  is  markedly  nasal  or 
guttural,  and  indistinct,  or  in  some  cases 
almost  unintelligible,  it  being  impossible  for 
the  patient  to  articulate  the  words  properly. 
In  some  cases  the  features  are  at  the  same 
time  more  or  less  distorted. 

Treatment. — This  must  as  a  rule  be 
directed  to  the  particular  disease  which 
affects  the  palate  in  common  with  other 
adjacent  structures.  Should  it  be  congeni- 
taUy  deficient,  or  destroyed  by  disease,  sur- 
gical operations  are  often  of  the  greatest 
service  ;  or  plates  or  other  appliances  of 
different  kinds  may  have  to  be  worn. 

Frederick  T.  Egberts. 

PALATE,  Paralysis  of. — The  chief 
causes  of  paralysis  of  the  palate  are  diph- 
theria (see  Paralysis,  Diphtheritic) ;  de- 
generation of  the  nuclei  of  the  medulla 


oblongata  (see  Labio  -  glosso  -  laryngeal 
Paralysis)  ;  growths  in  the  basis  cranii ;  and 
pressure  on  the  nerves  of  the  meduUa.  The 
first  two  causes  usually  lead  to  bilateral  para- 
lysis. Unilateral  paralysis  is  commonly  due 
to  one  of  the  last  two  causes.  Disease  of 
the  trunk  of  the  facial  nerve  is  commonly 
regarded  as  an  occasional  cause  of  paralysis 
of  the  palate,  but  this  is  certainly  an  error  ; 
the  chief  nerve-supply  to  the  palate  is  from 
the  spinal  accessory,  as  chnical  observation 
and  experiments  alike  have  proved. 

Symptoms.  —  In  bilateral  paralysis  the 
palate  hangs  flaccid,  and  irritation  of  the 
mucous  membrane  excites  no  reflex  move- 
ments. It  is  not  raised  in.  breathing  or 
phonation :  a  convenient  test  is  to  make  the 
patient  utter  the  sound  '  ah  '  ia  a  high  tone  ; 
the  central  palate  should  be  raised  by  the 
levator.  Deglutition  is  interfered  with,  the 
soft  palate  being  no  longer  raised  so  as 
to  shut  off  the  posterior  nares ;  and  liquids 
are  forced  up  into  the  nose  by  the  contrac- 
tion of  the  pharyngeal  muscles.  Speech  is 
also  affected :  the  resonance  of  the  nasal 
chambers  gives  to  it  the  '  twang  '  which  onlj^ 
the  n  and  ng  sounds  should  possess.  The  ex- 
plosive consonants  cannot  be  well  pronounced, 
because  the  open  passage  through  the  nose 
prevents  the  air  being  sufliciently  compressed 
to  give  the  sudden  sound  when  the  passage 
between  the  hps  is  open.  Hence  p  and  b 
become  /  and  v  respectively. 

Unilateral  paralysis  of  the  palate  causes 
little  interference  with  deglutition.  The 
chief  muscles  which  raise  the  palate  meet,  it 
will  be  remembered,  in  the  middle  line  of  the 
soft  palate,  and  for  this  reason  one  muscle  is 
able  to  effect  sufiicient  elevation  of  the  whole 
palate  to  prevent  the  regurgitation  of  liquids. 
The  voice  may  have  a  shght  nasal  twang, 
but  the  articulation  of  the  labial  explosives 
is  not  interfered  with.  When  at  rest,  the 
paralysed  half  is  usually  a  little  lower  than 
the  other.  The  uvula  is  said  to  be  obhque, 
inclined  towards  the  opposite  side.  It  is, 
however,  sometimes  straight  in  the  middle 
line.  A  change  in  form  when  the  azygos 
contracts  may  be  expected,  but  is  not  always 
to  be  observed.  The  chief  indication  of  the 
paralysis  is  the  unequal  movement,  which  is 
best  recognised  during  the  utterance  of  the 
sound  '  ah.'  The  elevation  of  the  middle 
part  being  confined  to  one  side,  the  base  of 
the  uvula  is  drawn  a  little  towards  the  non- 
paralysed  side,  and  a  dimple  forms  above  the 
base  of  the  uvula  on  that  side  only.  By 
faradisation  a  difference  in  the  contractihty 
of  the  muscles  may  be  recognised,  but  the 
special  apparatus  and  difficulties  of  applica- 
tion render  this  test  not  one  of  general 
usefulness.  Unilateral  paralysis  of  the 
palate  is  often  associated  with  that  of  the 
vocal  cord  on  the  same  side,  and  often  with 
paralysis  and  wasting  of  the  same  side  of 
the  tongue.   This  combination  is  met  with 
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€specially  when  there  is  pressure  on  the 
nerves  at  the  anterior  part  of  the  medulla. 
The  paralysis  of  the  tongue  is,  of  course,  due 
to  disease  of  the  roots  of  the  hypoglossal ; 
that  of  the  vocal  cord  and  palate  to  damage  to 
the  highest  roots  of  the  spinal  accessory  nerve. 

Diagnosis. — The  recognition  of  bilateral 
paralysis  of  the  palate  depends  on  its  im- 
mobihty  on  voluntary  effort  and  reflex  stimu- 
lation; that  of  unilateral  paralysis  on  the 
inequality  of  movement  in  the  utterance  of 
certain  sounds.  Difliculty  in  diagnosis  is 
due  to  the  frequent  inequality  of  the  arches, 
and  obliquity  of  the  uvula.  The  latter  is  so 
common  under  normal  conditions,  that  no 
weight  can  be  attached  to  it  as  an  indication 
of  paralysis.  The  opinion  that  the  palate  is 
sometimes  paralysed  in  facial  paralysis  rests 
apparently  upon  the  uvula  being  found  to  be 
oblique,  and  observers  have  been  strangely 
puzzled  by  the  frequency  with  which  the 
uvula  deviates  to,  as  well  as  from,  the  para- 
lysed side,  and  have  formed  various  ingenious 
theories  to  account  for  the  relation ;  the 
deviation  is,  in  reality,  a  'natural  abnor- 
mality,' and  has  no  connexion  with  paralysis. 

Prognosis  and  Treatment. — The  pro- 
gnosis and  treatment  of  paralysis  of  the 
palate  are  those  of  its  causes.  Locally  the 
muscles  may  be  galvanised  by  a  long  elec- 
trode, insulated  except  at  its  extremity,  and 
famished  with  a  contact  key,  so  that  the 
circuit  is  not  completed  until  the  instrument 
is  in  position.  The  difficulty  of  applying 
•electricity  for  any  length  of  time  lessens, 
however,  its  practical  value  as  a  means  of 
treatment.  Food  that  is  semi-solid  is 
usually  swallowed  better  than  liquids. 

W.  E.  GOWERS. 

PALERMO,  in  Sicily.— Moist,  warm, 
equable.  No  sudden  atmospheric  changes 
in  winter ;  the  mean  temperature  being  55° 
F,    See  Climate,  Treatment  of  Disease  by. 

PALLIATIVE  {pallium,  &  cover).— A 
term  used  in  connexion  with  the  treatment 
of  disease,  when  it  is  directed  merely  to  the 
relief  or  mitigation  of  symptoms.  See  Dis- 
ease, Treatment  of. 

PALLOR  (Lat.).— Synon.  :  Fr.  Pdleur ; 
Ger.  Blcisse. 

This  term,  which  signifies  whiteness  or 
absence  of  colour,  is  generally  applied  in 
descriptive  medicine  and  pathology  in  con- 
nexion with  the  state  of  the  blood-supply  of 
any  part  or  organ.  Pallor  then  denotes  ex- 
treme deficiency  of  that  healthy  colour  of  the 
tissues  which  is  referable  to  the  presence  of 
the  red  corpuscles  in  the  capillaries ;  and  in- 
dicates anajmia,  whether  due  to  contraction 
of  the  blood-vessels,  diminution  in  the  quan- 
tity of  blood  generally,  reduction  in  the 
number  of  red-corpuscles,  or  relative  de- 
ficiency of  htemoglobin  in  the  individual 
corpuscles.    In  clinical  medicine,  pallor  is 
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most  frequently  associated  with  the  visible 
portions  of  the  surface,  especially  the  face, 
the  lips,  and  the  conjunctive  ;  or  with  parts 
which  may  be  readily  seen  by  special 
methods  of  examination,  such  as  the  tongue, 
fauces,  larynx,  mucous  membrane  of  the  nose, 
and  fundus  of  the  eye.    See  Anemia. 

J.  Mitchell  Bruce. 

PALPATION"  {palpo,  I  handle  gently). 
A  method  of  physical  examination,  in  which 
the  hands  are  employed  to  appreciate  certain 
conditions  perceptible  by  the  sense  of  touch. 
See  Physical  Examination. 

PALPITATION  {palpito,  I  beat  or 
throb). — See  Heart,  Palpitation  of. 

PALSY. — A  popular  synonym  for  motor 
paralysis.    See  Paralysis. 

PALSY,  SHAKING.— A  synonym  for 
paralysis  agitans.    See  Paralysis  Agitans. 

PALUDAL     \  ,  7 
PALITSTRALJ  (-2'^'"^'  ^  marsh).— Of 

or  belonging  to  a  marsh.  A  term  generally 
used  in  connexion  with  malarial  or  marsh 
fevers,  on  account  of  their  frequent  setio- 
logical  association  with  marshes.  See 
Malaria. 

PANCREAS,  Diseases  of.  — Synon.: 
Fr.  Maladies  du  Pancreas  ;  Ger.  Krank- 
heiten  der  Bauclispeicheldriise. 

The  pancreas  is  an  organ  of  great  import- 
ance in  the  animal  economy,  as  it  forms  a 
secretion  of  essential  value  in  the  process  of 
digestion,  and  probably  has  other  functions. 
Nevertheless,  owing  to  the  comparative  rarity 
of  its  diseases,  their  frequent  association  with 
other  lesions  when  they  do  exist,  the  position 
and  relations  of  the  organ  in  the  abdomen, 
and  other  causes,  it  must  be  acknowledged 
that  there  is  no  organ  in  the  body  which  it  is 
more  difficult  to  recognise  during  life  as  the 
seat  of  disease,  at  least  with  anything  like 
certainty.  At  the  same  time,  it  may  be  re- 
marked that,  if  more  attention  were  paid  to 
the  pancreas  by  the  general  body  of  medical 
practitioners,  our  knowledge  concerning  its 
morbid  states  would  probably  be  increased, 
and  we  should  have  more  definite  and  pre- 
cise data  upon  which  to  form  a  diagnosis. 
Many  seem  to  forget  entirely  that  there  is 
such  an  organ,  and  even  when  symptoms  or 
signs  point  to  it  with  sufficient  clearness,  at 
any  rate  as  being  the  possible  seat  of  mis- 
chief, they  ignore  it  altogether,  and  it  never 
seems  to  enter  into  their  calculation.  On 
the  other  hand,  too  much  importance  must 
not  be  attached  to  the  pancreas,  and  it  is 
especially  necessary  to  guard  against  being 
led  away  by  vague  theories  which  attribute 
the  origin  of  certain  special  diseases  to  func- 
tional disorders  "of  this  organ.  During  recent 
years  more  attention  has  been  given  to  the 
morbid  anatomy  and  histology  of  the  pancreas, 
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as  well  as  to  its  symptomatology,  while 
it  has  been  submitted  to  some  remarkable 
investigations  by  experimental  physiologists 
and  pathologists.  Hence  onr  knowledge  con- 
cerning this  organ  has  made  decided  progress, 
and  we  may  confidently  anticipate  even  more 
definite  results  in  the  future. 

Pathological  Eelations  and  Symptoma- 
tology.— Before  considering  the  diseases  of 
the  pancreas  individually,  it  will  be  expedient 
to  discuss  generally  the  clinical  phenomena 
which  may  arise  when  this  organ  is  involved, 
and  this  will  give  the  opportunity  of  referring 
to  certain  important  pathological  relations 
which  it  presents.  The  most  striking  of  the 
symptoms  are  due,  not  only  to  the  implica- 
tion of  the  pancreas  itself,  but  also  to  its 
effects  upon  other  structures  with  wliich  it 
is  anatomically  so  closely  related;  to  their 
being  involved  in  the  morbid  condition;  or 
to  the  intimate  relation  existing  between  its 
vessels  and  nerves,  and  those  of  other 
organs. 

1.  Subjective  Sensations. — Subjective 
sensations  cannot  be  said,  as  a  rule,  to  be  of 
much  value  in  the  diagnosis  of  pancreatic 
affections.  They  are  often  absent,  even  when 
there  is  grave  disease ;  and  when  present 
are  in  many  cases  of  a  very  indefinite  cha- 
racter. As  regards  their  site,  the  localisation 
of  morbid  sensations  deep  in  the  epigastrium, 
in  the  region  of  the  pancreas,  would  be 
suggestive  of  this  organ.  With  respect  to 
their  nature  and  causation,  it  may,  in  rare 
instances,  happen  that  pain  is  felt  in  the 
pancreas  itself;  or  there  may  be  merely  an 
ill-defined  sense  of  uneasiness  and  discom- 
fort, or  of  weight  and  oppression.  Deep 
pressure  may  then  bring  out  more  pain 
or  oppression,  or  these  feelings  may  only  be 
experienced  when  such  pressure  is  made. 
More  commonly,  however,  pancreatic  disease 
gives  rise  to  subjective  sensations  by  its  effects 
on  surroimding  structures.  It  may  probably 
cause  pain  and  a  more  superficial  tenderness 
than  usual,  by  irritating  the  overlying  peri- 
toneum. When  the  organ  is  enlarged  and 
heavy,  it  may  produce  a  sensation  of  stretch- 
ing and  dragging,  amounting  occasionally  to 
actual  pain,  and  possibly  under  these  circum- 
stances different  postures  might  influence 
the  sensation,  which  may  be  chiefly  felt  in  the 
erect  position.  The  most  important  pain, 
however,  connected  with  pancreatic  disease, 
is  that  due  to  impHcation  of  the  solar  plexus 
and  its  ganglia,  of  which  the  writer  has  met 
with  striking  examples.  Sometimes  acute 
inflammation  occurs,  when  the  pain  is  of  a 
severe,  and  may  be  of  a  violent,  character ; 
or  more  commonly  the  nerves  are  merely 
irritated,  and  this  is  attended  with  paroxysms 
of  severe  pain  shooting  in  various  directions, 
which  may  amount  to  extreme  agony.  In 
either  case  there  is  a  feeling  of  great  oppres- 
sion, restlessness,  and  anxiety,  with  a  ten- 
dency to  faintness,  or  actual  syncope  or 


coUapse  may  take  place.  The  suffering  may- 
be very  obvious  in  the  appearance  of  the 
patient.  In  one  case,  observed  by  the  writer, 
the  pain  was  greatly  relieved  by  pressure!. 
It  might  be  supposed  that  a  paroxysmal 
pain  would  be  associated  with  the  passage 
of  pancreatic  calculi,  but  of  its  occurrence 
there  is  no  adequate  proof.  It  might  pos- 
sibly happen  that  a  continuous  duU  pain 
arises  from  erosion  of  the  spine,  as  the  result 
of  pancreatic  disease. 

2.  Disorders  of  Secretion.— Without 
entering  into  any  discussion,  it  may  be 
affirmed  that  the  pancreatic  secretion  is  now 
generally  regarded  as  of  most  importance  in 
'  duodenal  digestion,'  and  that  it  acts  upon 
proteid  elements  and  albumoses,  as  well  as 
upon  starches  and  fats,  the  last-mentioned 
being  chiefly  emulsionised,  and  to  a  slight 
degree  saponified  (Allchin).  Hence  it  might 
be  anticipated  that  obvious  and  definite  con- 
sequences would  arise  from  any  disorder  of 
this  secretion,  whether  affecting  the  quan- 
tity which  is  formed  or  which  reaches  the 
intestine,  or  the  quality  and  composition  of 
the  fluid.  Such  consequences  have  been 
attributed  to  pancreatic  functional  disorder 
or  organic  disease,  and  these  may  now  be 
briefly  discussed. 

To  hyper-secretion  of  pancreatic  juice  has 
been  attributed  a  variety  of  pyrosis,  and  also 
of  diarrhoea,  with  the  discharge  of  a  slimy 
and  viscid  fluid,  but  the  writer  has  never 
met  with  any  case  bearing  out  such  an  idea. 

A  deficiency  or  absence  of  pancreatic 
secretion  from  the  intestinal  canal,  or  an 
abnormal  quality  of  this  secretion,  may  be 
attended  with  phenomena  of  a  more  reli- 
able character,  although  here  again  caution 
is  needed.  It  is  not  unlikely  that  these 
disorders  may  assist  in  originating  symp- 
toms indicating  deranged  intestinal  diges- 
tion, especially  flatulence,  and  also  diar- 
rhoea or  constipation ;  but  for  a  discussion 
of  this  subject  the  reader  is  referred  to  the 
interesting  Bradshaw  Lecture  for  1891  on 
'  Duodenal  Indigestion,'  by  Dr.  Allchin. 
More  important  and  definite  phenomena 
have,  however,  been  referred  to  this  cause, 
and  these  demand  fuller  consideration.  One 
of  the  most  striking  is  the  presence  of  a 
quantity  of  free  fat  or  oily  matter  in  the 
stools,  or  of  certain  fatty  compounds.  This 
symptom  has  been  regarded  under  certain 
circumstances  as  pathognomonic  of  pan- 
creatic disease.  It  has  been  foimd  in  a  con- 
siderable number  of  cases,  and  experimental 
investigations  lend  support  to  the  import- 
ance of  the  phenomenon.  On  the  other 
hand,  it  has  been  chiefly,  though  not  exclu- 
sively, noticed  where  the  entrance  of  bile 
into  the  intestine  was  at  the  same  time  inter- 
fered with,  and  sometimes  when  this  condi- 
tion alone  was  present,  the  pancreas  being 
healthy  ;  while  it  certainly  is  not  always 
observed  even  in  grave  organic  disease  of  the 
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pancreas,  as  the  writer  can  testify.  The 
amount  of  the  fat  has  varied  much  m  dif- 
ferent cases,  as   also  have  its  characters. 
It  has  come  away  Hke  oil,  with  scarcely  any 
fiEcal  matter;   or,  after  standing,  oil  has 
floated  on  the  surface  of  liquid  fteces,  or  of 
water.    In  other  instances  the  stools  have 
been  gi-easy,  or  lumps  of  fat  have  been  dis- 
charged, white  or  pale  yellow  and  tallow-like, 
and  the  evacuations  have  even  consisted 
almost  entu-ely  of  these  lumps.     In  other 
cases,  again,  it  has  been  more  or  less  crystal- 
line, consisting  of  compounds  of  fatty  acids 
with  sodium,  calcium,  or  magnesium ;  or  an 
oily  fluid  was  discharged,  which  condensed  on 
cooling,  either  around  the  containing  vessel, 
or  on  the  surface  of  the  faeces.    It  has  been 
observed  occasionally  that  the  fat  was  far 
greater  in  quantity  than  had  been  taken  as 
food ;  this  has  been  accounted  for  by  the 
absorption  of  fat  from  the  general  system,  in 
connexion  with  wasting,  and  its  escape  into 
the  intestinal  canal.    Another  condition  of 
the  stools  attributed  to  want  of  pancreatic 
secretion  is  the  presence  of  an  abundance  of 
undigested  muscular  tissue  in  them  ;  but  it  is 
obvious  that  this  can  in  no  respect  be  re- 
garded as  a  reliable  sign.  Possibly  an  exces- 
sive discharge  of  peptones  in  the  stools  may 
be  due  to  this  cause. 

The  significance  of  colourless  or  clay- 
coloured  stools  in  relation  to  pancreatic 
disease  is  an  important  question  which  has 
been  especially  brought  forward  by  Dr.  T.  J. 
Walker  of  Peterborough  {Med.-Chir.  Trans. 
vol.  Ixxii.  p.  257).  In  two  cases  under  his 
observation,  copious  loose  stools  were  per- 
sistently passed,  colourless,  and  of  a  peculiar 
putrid  odour.  There  was  no  jaundice,  and 
post-mortem  examination  revealed  that  the 
pancreatic  duct  was  obstructed,  while  the  bile- 
duct  was  quite  pervious.  Arguing  from  these 
cases,  as  well  as  from  other  data,  Dr.  Walker 
arrives  at  the  following  conclusions  : — 

First :  That  the  formation  of  the  colouring 
matter  of  the  faeces  (hydrobilirubin  ?)  depends 
on  the  mutual  reaction  of  the  hile  and  po/n- 
ereatic  fltdd,  under  the  influences  met  with 
in  the  intestinal  tract. 

Secondly :  That  in  disease  a  deficiency  of 
pancreatic  juice  will,  equally  with  a  deficiency 
of  bile,  cause  the  pathological  condition  of 
colourless  or  clay-coloured  stools— that  is, 
stools  destitute  of  hydrobilirubin. 

Thirdly :  Since  that  portion  only  of  the 
coloured  constituents  of  the  bile  which  has 
been  converted  into  hydrobilirubin  is  excreted 
in  the  faeces,  while  the  bilirubin,  bilifuscin,  and 
biliverdin  not  so  converted  are  absorbed,  it 
follows  that  if  hydrobilirubin  cannot  be  pro- 
duced without  the  aid  of  the  pancreas,  that 
organ  must  have  an  important  role  in  regu- 
lating what  proportion  of  the  bUe  secreted 
by  the  liver  shall  be  absorbed  in  the  intes- 
tine, and  what  shall  be  thrown  off  in  the 
faces, 
a. 


If  these  conclusions  are  correct,  they  have 
an  important  practical  bearing  in  different 
directions.  In  the  present  connexion,  how- 
ever, they  need  only  be  noticed  in  relation  to 
the  diagnosis  of  pancreatic  disease.  Dr. 
Wallcer  maintains  that  the  passage  of  colour- 
less stools  as  a  permanent  symptom,  while 
every  other  indication  of  disordered  liver  is 
wanting,  is  evidence  of  such  disease,  and  is  a 
valuable  aid  in  diagnosis. 

It  will  not  be  out  of  place  to  refer  here  to 
the  proved  value  of  the  pancreas  itself,  or  of 
preparations  made  from  it  and  containing 
the  active  principles  of  its  secretion,  in  aid- 
ing digestion  in  many  cases,  or  in  digesting 
certain  foods  before  administering  them, 
especially  according  to  the  plan  so  admir- 
ably worked  out  by  Sir  William  Roberts  (see 
Peptonised  Food).  This  may  possibly  help 
in  the  diagnosis  of  pancreatic  disease,  for  it 
has  been  suggested  that  if,  with  the  daily  ad- 
ministration of  calf's  pancreas,  the  conditions 
of  the  stools  above  described  disappear, 
additional  evidence  is  afforded  of  the  exist- 
ence of  such  disease. 

3.  Symptoms  from  Physical  Effects. 
The  intimate  relations  of  the  pancreas  to 
important  structures  in  its  vicinity  give  rise 
to  some  of  the  most  striking  objective 
symptoms  associated  with  its  diseases.  Of 
these,  one  of  the  chief  is  permanent  jaundice, 
which  often  becomes  extreme,  due  to  closure 
of  the  bile-duct.  In  the  writer's  opinion 
this  symptom  becomes  mider  certain  circum- 
stances a  most  important  evidence  of  pan- 
creatic disease.  The  pylorus  or  duodenum 
is  also  very  liable  to  be  obstructed,  thus 
leading  to  chronic  vomiting,  often  obstinate, 
with  signs  of  dilatation  of  the  stomach ;  by 
pressure  on  the  body  of  this  organ  pan- 
creatic disease  has  been  known  gravely  to 
disturb  its  functions,  and  even  to  obstruct 
its  cavity ;  or  it  has  ulcerated  through  its 
walls,  and  given  rise  to  gastric  perforation 
and  hsematemesis.  The  vessels  in  relation 
to  the  pancreas  are  also  important,  as  being 
liable  to  be  obstructed,  and  thus  to  give  rise 
to  symptoms.  The  veins  are  especially  to 
be  remembered,  namely,  the  portal,  superior 
and  inferior  mesenteric,  and  splenic,  which 
may  be  pressed  upon  or  closed  by  throm- 
bosis. Hence  may  arise  ascites,  intestinal 
haemorrhage,  enlarged  spleen,  and  other 
phenomena,  although  in  the  writer's  experi- 
ence they  have  been  absent.  The  vena  cava 
inferior  or  the  aorta  may  also  be  more  or  less 
compressed,  and  in  the  latter  case  a  pulsa- 
tion or  even  a  murmur  may  be  transmitted 
through  the  pancreas,  simulating  an  aneur- 
ysm ;  indeed,  this  lesion  has  been  actually 
caused  by  the  compression  of  the  aorta  by 
an  enlarged  pancreas ;  while,  on  the  other 
hand,  aneurysm  may  cause  pancreatic  cir- 
rhosis by  pressure.  By  the  extension  of  pan- 
creatic disease,  other  structures  at  a  more  or 
less  remote  distance  may  be  interfered  with  ; 
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thus,  the  ascending  colon  has  been  obstructed, 
and  also  the  ureter,  leaduig  to  hydrone- 
phrosis. 

4.  General  Symptoms. — It  is  an  in- 
disputable fact  that  pancreatic  disease  is  not 
uncommonly  attended  with  marked  general 
symptoms,  in  the  direction  of  wasting,  which 
may  reach  extreme  emaciation,  with  pro- 
portionate debility,  and  anaemia.    In  experi- 
mental investigations  upon  animals,  complete 
removal  or  destruction  of  the  pancreas  has 
been  followed  by  rapid  loss  of  flesh  and  great 
muscular  weakness,  in  spite  of  their  being 
well-fed.    What  the  actual  cause  of  these 
symptoms  may  be  is  a  matter  of  doubt  and 
diiscussion.    They  do  not  depend  merely  on 
the  want  of  pancreatic  juice,  provided  other 
secretions  are  in  sufficient  quantity,  for  both 
fats  and  proteids  can  be  digested  and  ab- 
sorbed without  its  aid,  while  deficiency  of 
diastatic  ferment  can  be  made  up  for  by  free 
administration  of  saccharine  foods,  which, 
however,  do  not  prevent  the  wasting.  Dr. 
Vaughan  Harley,  in  a  paper  on  '  The  Patho- 
genesis of  Pancreatic  Diabetes  '  {Brit.  Med. 
Journ.,  Aug.  27,  1892),  attributes  the  symp- 
toms to  '  non-assimilation,  consequent  upon 
a  form  of  auto-intoxication  arising  from  the 
substances  normally  secreted  by  the  pan- 
creas being  retained  in  the  organism,  and 
there   forming   leucomaines,  whose  toxic 
effects  lead  to  tissue-waste  and  muscular 
weakness.'    From  a  clinical  point  of  view,  it 
must  not  be  forgotten  that  in  cases  of  pan- 
creatic disease  attended  with  general  symp- 
toms there  are  usually  other  causes  which 
assist  in  their  production,  such  as  absence  of 
bile  from  the  intestine  as  well  as  of  pan- 
creatic juice,  the  nature  of  the  disease  itself, 
interference  with  the  passage  of  food  through 
the  pylorus  or  along  the  duodenum,  the 
implication  of  other  structures  besides  the 
pancreas,  or  the  presence  of  severe  pain, 
causing  much   constitutional  disturbance. 
Patients   suffering  from   grave  pancreatic 
disease  are   often    very  low-spirited  and 
despondent. 

5.  Changes  in  the  Urine.— In  excep- 
tional cases  of  pancreatic  disease  it  is 
affirmed  that  fat  has  appeared  in  the  urine 
as  well  as  in  the  stools,  either  in  the  form 
of  oil-globules,  or  of  a  greasy  substance,  be- 
coming like  butter  on  cooling.  This  was 
supposed  to  be  due  to  the  absorption  of  fat 
in  the  process  of  wasting.  Far  more  im- 
portant is  the  fact  that  various  morbid  con- 
ditions of  the  pancreas  have  been  found 
associated  with  glycosuria  or  actual  diabetes. 
These  conditions  include  acute  abscess, 
hsemorrhagic  pancreatitis,  chronic  cirrhotic 
changes,  atrophy,  fatty  degeneration,  ob- 
struction of  the  pancreatic  duct  by  calculi, 
cancer,  and  cystic  disease.  The  results  of 
experimental  investigations  on  the  relations 
between  pancreatic  disturbance  and  glyco- 
suria are  also  highly  important.    The  ex- 


periments of  Von  Mering  and  Minkowski,  as 
well  as  those  of  Vaughan  Harley  and  others, 
have  revealed  the  following  facts :  Complete 
removal  or  destruction  of  the  pancreas  in 
dogs,  cats,  rabbits,  and  pigs,  is  followed  by 
diabetes  of  a  severe  form.    As  soon  as  the 
animals  recover  from  the  immediate  effects  of 
the  operation,  they  suffer  from  polyphagia, 
polydipsia,  polyuria,  and  glycosuria,  as  well 
as  an  increased  secretion  of  nitrogen  in  the 
urine.    As  already  stated,  they  rapidly  lose 
flesh,  and  suffer  from  great  muscular  feeble- 
ness.   They  often  pass  into  a  state  of  col- 
lapse or  coma  shortly  before  death.  The 
urine  at  this  time  frequently  contains  acetone, 
diacetic  acid,  and  j3-oxybutyric  acid.  In 
some  cases  there  are  remissions  in  the 
severity  of  the  glycosuria,  and  when  the 
emaciation  is  very  advanced,  or  comphca- 
tions  (such  as  peritonitis)  arise,  the  sugar 
may  be  entirely  absent.    In  other  cases  it 
entirely  disappears  shortly  before  death. 
Partial  extirpation  of  the  pancreas  is  not 
followed  by  glycosuria,  even  when  less  than 
one-eighth  of  the  entire  gland  is  left.  Nor 
does  it  occur  after  Ugature  of  the  pancreatic 
duct,  or  injection  of  this  duct  with  irritants, 
at  least  until  atrophy  or  cirrhosis  of  the 
gland  occmrs.    These  operations  are  followed 
by  azoturia,  polyuria,  and  wasting.  Diabetes 
occurs  after  complete  Ugature  of  the  blood 
and  lymph  vessels  connected  with  the  pan- 
creas. These  conclusions  have  been  gathered 
mainly  from  the    paper   by  Dr.  Harley, 
already  alluded  to. 

Notwithstanding  the  facts  just  stated,  the 
coimexion  between  pancreatic  disease  and 
diabetes  mellitus  or  glycosuria  is  by  no 
means  universally  acknowledged,  and  dif- 
ferent views  are  held  to  explain  the  pheno- 
mena observed.  The  subject  was  discussed 
at  the  Royal  Medico-Chirm-gical  Society  in 
January  1892,  on  the  occasion  of  a  paper 
read  by  the  late  Dr.  Tylden,  who  maintained 
that  the  glycosmia  was  the  result  of  some 
lesion  incidental  to  the  operation  for  re- 
moval of  the  pancreas ;  and  that  there  was 
no  relation  between  diabetes  mellitus  and  a 
cirrhotic  pancreas.  Imphcation  of  the  solar 
and  cceliac  plexuses  and  semilunar  ganglia 
is  beUeved  by  some  to  account  for  the  phe- 
nomena, and  other  hypotheses  have  been 
advanced.  As  to  the  unmediate  cause  of 
glycosuria  in  relation  to  the  pancreas,  those 
who  recognise  this  relation  also  entertain 
different  views.  Heyden  suggests  that  there 
is  an  increased  formation  of  sugar,  due  to 
an  increased  wasting  of  the  tissue  proteids. 
Lepine  and  Barral  consider  that  pancreatic 
diabetes  is  due  to  a  want  of  a  glycolytic 
ferment,  which,  in  the  normal  state,  is 
contmually  being  formed  by  the  pancreas, 
and  poured  along  with  the  lymph-stream 
into  the  general  circulation,  there  to  destroy 
the  sugar.  This  is  the  view  favoured  by 
Dr.  Harley. 
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G.  Physical  Signs.— It  is  only  in  very 
rare  instances  that  physical  examination 
can  detect  the  pancreas  in  health,  and  most 
of  its  diseases  do  not  alter  the  organ  in  such 
a  manner  as  to  render  such  examination  of 
any  value  in  diagnosis.    Moreover,  even 
more  or  less  marked  physical  changes  are 
often  difficult  of  detection,  owing  to  the 
situation  of  the  pancreas,  and  to  distension 
of  the  stomach,  or  pushing  forward  of  the 
Hver.    It  may  be  affirmed  that  palpation  or 
manipulation  is  really  the  only  rehable  and 
practicable  mode  of  examination  in  the  in- 
vestigation of  pancreatic  diseases,  and  it 
must  be  carried  out  when  the  stomach  and 
transverse  colon  are  empty,  and  the  abdomi- 
nal muscles  thoroughly  relaxed.    In  some 
cases  help  may  be  derived  fi'om  placing 
the  patient  on  his  elbows  and  knees;  and 
pressure  should  not  merely  be  made  deeply 
from  before  backwards,  but  with  both  hands 
laterally  from  the  hypochondriac  regions. 
It  may  be  possible  to  detect  a  general  en- 
'.  largement  of  the  pancreas,  as  a  slightly 
;  movable  swelling,  lying  across  the  abdomen 
;  in  its  usual  position;  but  the"  important 
1  condition  to  be  specially  looked  for  is  a 
;  tumour  of  the  head  of  the  organ,  which  is 
(  deeply  situated,  always  of  small  dimensions, 
I  rounded,  smooth  or  nodular,  usually  very 
I  firm  or  hard,  and  firmly  fixed,  as  if  it  were 
I  rooted  in  the  depths  of  the  abdominal  cavity. 
;  Even  if  such  a  condition  were  found,  how- 
i  «ver,  it  would  be  difficult  to  associate  it  dis- 
1  tinctly  with  the  pancreas  alone,  but  for  all 
]  practical  pm-poses  it  would  be  sufficient  for 
V  diagnosis.    A  pancreatic  cyst  may  occasion- 
;  ally  be  detected  by  physical  examination. 
The  possibility  of  an  enlarged  pancreas  being 
I  the  means  of  com  m  umcating  a  pulsation  or 
I  mmmur  from  the  abdominal  aorta  has  been 
!  previously  alluded  to. 

Special  Diseases. — Before  proceeding  to 
;  the  study  of  the  individual  diseases  of  the 
;  pancreas,  the  reader  must  make  himself  ac- 
(  quainted  with  the  foregoing  general  discus- 
>  sion,  and  apply  the  information  there  given, 

•  as  it  is  impossible  to  attach  a  definite  and 
:  precise  clinical  description  to  each  disease. 
!  It  is  highly  probable  that  there  are  ftmc- 

■  tional  disorders  of  this  organ,  but  they  can- 
'  not  be  made  out  by  any  positive  data.  The 

organic  lesions  usually  recognised  may  be 

•  considered  according  to  the  following  plan : — 

1.  Acute  Inflammation. — Acute  Pan- 

■  creatitis. — This  disease  has  come  more 

•  under  notice  during  the  last  few  years,  and 
^  severaJ  cases  have  been  recorded,  a  number 

of  which  were  brought  together  in  1889  by 
Dr.  Fitz,  in  the  New  York  Medical  Record. 
It  occurs  under  different  forms,  which  may 
be  termed  respectively  simple,  hcemorrhagic, 
-suppm-ati/ve,  and  gangrenous. 

^TioLOGY.— Acute  pancreatitis  has  been 
attributed  to  injury  over  the  epigastrium, 
to  abuse  of  alcohol,  and  other  causes.   In  a 


pamphlet  recently  published,  Mr.  E.  F. 
Garden  has  advanced  the  view  that  so-called 
'  influenza  '  is  really  '  epidemic  pancreatitis.' 
As  regards  the  htemorrhagic  form,  most  of 
the  cases  have  occurred  in  persons  over  thirty 
years  of  age  ;  and  many  of  the  patients  had 
suffered  from  previous  attacks  of  indigestion, 
occasionally  with  severe  pain  and  vomiting. 
As  a  secondary  affection,  acute  pancreatitis 
has  been  met  with  in  typhoid  fever,  suppu- 
ration having  exceptionally  taken  place  in 
the  later  stages  of  this  disease  ;  acute  tuber- 
culosis ;  pysemia  and  septiceemia ;  and  other 
febrile  conditions.  Suppurative  inflamma- 
tion occjirs  mostly  in  adults  under  forty 
years  of  age. 

Anatomical  Characters. — In  the  simpler 
and  milder  forms  of  acute  pancreatitis,  the 
organ  becomes  injected  and  hyperaemic, 
swollen,  and  abnormally  firm ;  and  after 
these  changes  it  may  probably  return  to  its 
normal  condition.  Parenchymatous  degene- 
ration may  be  observed  in  connexion  with 
febrile  diseases,  the  gland  becoming  fiUed  with 
granular  material,  of  an  albuminoid  nature. 
HcemorrJiagic  pancreatitis  may  be  asso- 
ciated with  previous  changes,  of  the  nattire 
of  fibrosis,  degeneration  of  the  gland-cells, 
or  'fat-necrosis.'  In  this  variety  the  pan- 
creas is  enlarged,  and  the  interstitial  tissue 
is  infiltrated  with  blood,  sometimes  with 
clots.  In  some  cases  the  neighbouring 
struetinres  are  also  haemorrhagic,  and  the 
whole  may  form  a  firm  mass  of  considerable 
size,  occupying  the  upper  and  posterior  por- 
tion of  the  abdominal  cavity.  The  root  of  the 
mesentery,  the  mesocolon,  and  the  omentum 
may  also  exhibit  haemorrhages.  These  struc- 
tures, as  well  as  the  abdominal  fat,  sometimes 
j  present  areas  of  '  fat-necrosis.'  S^ipipurative 
pancreatitis  is  characterised  either  by  diifuse 
I  suppuration,  with  the  formation  of  small 
I  abscesses ;  or  by  one  or  more  large  purulent 
collections,  the  pancreas  occasionally  being 
converted  into  an  irregular  cyst,  filled  with 
creamy  pus.  An  abscess  may  bm-st  into  the 
duodemma,  or  into  the  peritoneal  cavity. 
Gangrenous  pancreatitis  may  follow  or  be 
associated  with  the  haemorrhagic  form. 
The  organ  may  be  converted  into  a  dark, 
or  slate-coloured,  sloughy,  fcetid  mass;  or 
it  lies  nearly  free  in  the  omental  cavity, 
attached  only  by  a  few  shreds  of  fibrous 
tissue;  or  it  has  actually  separated,  and 
been  discharged  through  the  bowel.  Acute 
peritonitis  is  often  present  in  the  more  severe 
forms  of  pancreatitis.  The  solar  plexus  is 
likely  to  be  involved,  and  the  semilunar 
ganglia  may  exhibit  definite  changes,  being 
swollen,  with  the  nerve-ceUs  indistinct,  and 
an  interstitial  infiltration  of  round  cells 
(Osier). 

Symptoms  and  Diagnosis. — It  wUl  be 
readily  understood  that  acute  pancreatitis 
may  be  unattended  with  any  definite  or 
characteristic  symptoms.    In  its  less  severe 
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forms,  deep-seated  epigastric  pain  and  ten- 
derness, with  gastric  disturbance,  and  some 
degree  of  pyrexia,  might' lead  to  a  suspicion 
of  its  presence.  Tliese  symjDtoms  may  after- 
wards subside,  or  go  on  to  more  pronounced 
phenomena.  The  clinical  description  given 
by  Mr.  Garden  of  the  supposed  epidemic 
pancreatitis  is  that  of  influenza. 

Acute  hcBinorrhagic  pancreatitis  sets  m 
with  a  more  or  less  sudden,  violent,  or  even 
agonising  pain,  ;isually  in  the  epigastrium, 
but  sometimes  more  general  over  the  ab- 
domen. There  is  much  tenderness,  with 
muscular  tension,  preventing  examination. 
Nausea  and  vomiting  are  usually  prominent 
symptoms,  with  thirst,  constipation  as  a 
rule,  and  frequently  tympanites.  Fever  may 
or  may  not  be  present.  Other  phenomena 
which  have  been  noted  are  great  rest- 
lessness, prostration,  hurried  breathing,  weak 
and  rapid  pulse,  a  tendency  to  syncope,  and 
early  delirium  in  some  cases.  The  condition 
rapidly  becomes  more  and  more  grave,  signs 
of  collapse  supervene,  and  the  termination  is 
almost  always  fatal,  death  usually  occurring 
from  the  second  to  the  fourth  day.  A  case 
of  recovery  is  reported  by  Osier.  The  grave 
symptoms  in  this  form  of  pancreatitis  are 
attributed  to  the  implication  of  the  solar 
plexus  and  semilunar  ganglia. 

Suppurative  inflammation  of  the  pancreas 
has  a  very  indefinite  chnical  history,  and 
can  rarely  be  recognised.  It  may  start  with 
epigastric  pain,  tenderness — which  may  be 
sharply  Hmited  to  the  site  of  the  pancreas, 
vomiting,  and  sometimes  prostration.  There 
is  urregular  fever.  Objective  signs  of  abscess 
are  very  rare.  Death  may  occur  in  three 
or  fom-  weeks;  or  the  disease  sometimes 
becomes  clironic,  with  slight  or  occasional 
pyrexia.  In  gangrenous  pancreatitis  death 
generally  occurs  in  from  ten  to  twenty  days, 
preceded  by  collapse  ;  but  recovery  has  taken 
place  in  exceptional  instances,  after  discharge 
of  the  slough  by  the  bowel.  Glycosuria  may 
be  associated  with  acute  pancreatitis.  Dis- 
tinct signs  of  peritonitis  may  supervene 
during  its  course. 

With  regard  to  diagnosis,  obviously  this 
must  be  always  very  difficult  and  uncertain. 
The  chief  conditions  for  which  acute  pan- 
creatitis may  be  mistaken  are  acute  affec- 
tions associated  with  the  stomach,  liver,  and 
gall-ducts;  and,  in  the  graver  forms,  intes- 
tinal obstruction,  or  certain  varieties  of  per- 
foration, especially  that  due  to  gastric  ulcer 
or  gall-stones,  foUo wed  by  peritomtis. 

Treatment.— But  little  can  be  definitely 
said  on  this  matter.  The  most  obvious  in- 
dications are  to  keep  the  patient  at  rest ;  to 
give  only  small  quantities  of  hquid  food ;  to 
reUeve  the  pain  and  gastric  symptoms  by 
means  of  ice,  effervescents,  with  hydi'o- 
cyanic  acid,  opium,  or  morphine,  and  smnlar 
remedies ;  to  open  the  bowels ;  and  to  give 
stimulants  for  the  support  of  the  patient, 


when  these  are  called  for.  Ice,  or,  on  the 
other  hand,  fomentations  or  poultices,  might 
bo  applied  with  advantage  over  the  epigas- 
trium in  different  cases ;  and  it  has  beea 
recommended  to  put  on  a  few  leeches. 
Peritonitis  must  be  treated  on  the  usual  prin- 
ciples, if  it  should  be  set  up. 

2.  Chronic  Diseases. — It  will  be  most 
convenient  to  indicate,  in  the  first  place,  the 
nature  and  origin  of  the  several  chronic  dis- 
eases of  the  pancreas ;  and  then  to  discuss  as 
a  whole  their  clinical  characters  and  rela- 
tions, and  their  treatment. 

(a)  Changes  affecting  circulation. — Under 
this  head  it  will  only  be  necessary  to  mention 
that,  in  cases  of  general  anaemia,  the  pan- 
creas suffers  along  with  other  organs ;  that 
in  all  conditions  which  impede  the  portal 
circulation,  whether  in  connexion  with  the 
portal  trunk,  the  liver,  or  the  heart  or  lungs, 
this  organ  becomes  the  seat  of  mechanical 
venous  congestion  and  its  consequences ;  and 
amongst  the  latter  haemorrhage  is  to  be 
noted,  which  occurs  in  separate  points,  the 
blood  subsequently  midergoing  the  usual 
changes,  aiM  its  sites  being  indicated  by 
altered  pigment,  or  by  spaces  containing 
coloured  serum  and  having  pigmented  walls. 

(6)  Changes  in  groivth. — Many  cases  of 
either  general  or  partial  hypertrophy  of  the 
pancreas  have  been  described  ;  but  it  is  very 
doubtful  whether  there  is  a  true  hypertrophy 
of  the  glandular  elements,  the  increase  in 
size  and  weight  of  the  organ  in  these  cases 
being  probably  due  to  an  increase  in  the 
interstitial  tissue.  Atrophy  is  an  imdoubted 
morbid  condition  to  which  the  pancreas  is 
liable.  It  has  been  observed  as  the  result 
of  old  age  ;  in  cases  of  general  wasting  from 
various  causes ;  in  connexion  wdth  diabetes, 
where  it  may  become  extreme  ;  or  from 
certam  local  causes,  namely,  pressure  upon 
the  gland-tissue  by  morbid  conditions  in  its 
vicinity,  or  by  diseases  within  the  organ 
itself,  or  obstruction  of  its  duct.  The  degree 
of  wasting  varies ;  but  it  may  be  so  consider- 
able that  nothmg  is  left  except  a  fibrous  cord 
indicating  the  former  site  of  the  pancreas. 
In  lesser  degrees  the  change  is  often  associ- 
ated with  more  or  less  fatty  degeneration. 

(c)  Chronic  inflammation.  —  Chronic 
pancreatitis. — Cirrhosis  of  the  pancreas.— 
That  the  pancreas  is  subject  to  a  chronic  in- 
flammatory process  cannot  be  doubted,  but 
it  is  by  no  means  clear  what  should  be  m- 
cluded  under  this  term.  The  condition  usu- 
ally recognised,  and  which  is  most  common, 
is  that  in  which  the  organ  becomes  more  or 
less  cirrhotic  or  fibroid,  either  throughout  its 
whole  extent,  or  in  some  portions  of  its  sub- 
stance :  the  head  is  very  Uable  to  be  thus 
affected.  The  changes  essentially  consist  m 
an  increase  of  the  interstitial  connective 
tissue,  with  wasting  of  the  glandular  struc- 
tures ;  and  the  organ  becomes  proportionately 
indurated,  dense,  firm,  and  tough,  and  may 
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be  granular  or  irregular.  Distinct  tracts  of 
connective  tissue  may  be  visible.  Various 
degi-ees  of  the  cirrhotic  pancreas  may  result 
from  prolonged  venous  congestion  ;  chronic 
alcoholism,  especially  indulgence  in  strong 
spirits ;  retention  of  the  pancreatic  secretion, 
with  dilatation  of  the  ducts;  the  irritation 
of  morbid  growths,  especially  cancerous  or 
syphilitic;  or  neighbouring  disease,  which 
affects  the  pancreas  either  by  direct  exten- 
sion, or  by  causing  pressure  or  irritation. 
In  some  of  these  cases  a  chronic  parenchy- 
matous inflammation  seems  also  to  be  going 
on.  Dr.  Tylden  recognised  at  least  two 
forms  of  cirrhosis  in  the  pancreas,  as  the 
result  of  microscopical  examination — the  one 
coai-se  and  interlobular,  often  seen  in  very 
wasted  pancreases,  the  other  fine  and  inter- 
.  ceUular  in  pancreases  not  necessarily  wasted. 
The  latter  form  he  found  chiefly  in  patients 
who  were  the  subjects  of  chronic  granular 
kidney,  and  he  suggested  that  the  pancreatic 
,  change  might  throw  light  upon  some  of  the 
i  symptoms  of  this  disease  in  some  cases,  such 
:  as  polyuria  and  wasting. 

Very  rarely  the  pancreas  becoflies  the  seat 
I  of  chronic  suppurative  inflammation,  either 
.  by  extension  from  parts  arotmd,  or  from  con- 
i  ditions  in  the  organ  itself,  such  as  the  pre- 
:  sence  of  calculi,  or  the  formation  of  cysts. 
.  As  a  rule,  however,  this  condition  is  the  rem- 
1  nant  of  an  acute  purulent  formation.  The 
]  pus  either  infiltrates  or  collects  in  one  or 
I  more  abscesses,  and  the  latter  may  burst 
i  into  the  abdominal  cavity  or  other  parts,  or 
;  dry  up  and  become  calcareous.  Caseous 
!  masses  may  form  in  the  pancreas,  associated 
'  with  similar  products  elsewhere,  in  cases  of 

•  scrofulous  or  tubercular  disease. 

(d)  Degenerations. — The  pancreas  is  liable 
:  to  the  usual  two  forms  of  fatty  change,  namely, 
;  a  fatty  hypertrophy  or  infiltration,  associ- 
ated with  obesity,  which,  though  affecting 
t  the  interstitial  tissue,  may  eventually  cause 
.  complete  wasting  of  the  glandular  structure 
by  pressure ;  and  fatty  degeneration,  which 
affects  the  gland-cells  themselves ;  or  the 
two  conditions  may  be  associated.  In  simple 
:  fatty  degeneration  the  organ  becomes  gradu- 
i  ally  smaller,  softened,  and  flaccid ;  pale  or 

•  whitish-yeUow  or  brownish ;  but  its  acini  are 
distinct.  A  fatty  emulsion  may  form  in  the 
ducts.  The  products  of  degeneration  are 
absorbed  or  discharged,  and  coincident  atrophy 
takes  place,  so  that  at  last  the  organ  may 
entirely  disappear.  This  degeneration  has 
been  noticed  as  the  result  of  alcohohsm,  in 
wasting  diseases,  and  in  cases  of  diabetes. 

-  The  pancreas  may  become  ahnost  entirely 
converted  into  a  mass  of  fat,  after  obstruction 
■of  its  duct  by  a  calculus.  In  the  condition 
■  termed  '  fat-necrosis,'  previously  alluded  to 
1  m  relation  with  acute  pancreatitis,  areas  of 
<lead-white,  opaque,  necrotic  tissue  are  seen 
about  the  lobules  of  the  organ. 

Amyloid  disease  may  affect  the  pancreas, 


but  it  cannot  be  said  to  be  of  any  practical 
consequence. 

(e)  Morbid  growths.—Gancer  is  one  of  the 
most  important  diseases  affecting  the  pan- 
creas.   The  growth  is  usually  of  the  schirroid 
type,  rarely  of  an  encephaloid,  a  melanotic, 
or  a  colloid  nature.    In  most  cases  it  is 
secondary,  the  organ  being  usually  involved 
by  extension  from  neighbouring  structures, 
or  now  and  then  a  distinct  growth  being 
formed ;  but  it  also  occurs  as  a  primary  affec- 
tion, although  very  rarely.    When  primary, 
it  appears  usually  to  start  in  the  epithelium 
of  the  pancreatic  duct.    Pancreatic  cancer 
is  decidedly  more  freqtient  in  males  than 
females ;  and  it  is  rare  under  forty  years  of 
age.    The  vpriter  has,  however,  known  it  to 
occur  in_  a  young  man  twenty-three  years 
old.    Primary  cancer  has  been  attributed  to 
injury  over  the  epigastrium.    As  a  rule,  the 
head  is  first  implicated,  rarely  the  body  or 
tail  ;  often  the  disease  remains  confined  to 
the  head,  but  in  other  instances  it  spreads, 
so  as  finally  to  involve  the  entire  organ,  or 
separate  deposits  form.    When  the  morbid 
condition  is  confined  to  the  head,  it  presents 
a  more  or  less  rounded  tumour,  varying  in 
size,  but  never  attaining  large  dimensions; 
somewhat  irregular  or  nodular ;  usually  very 
dense  and  hard  in  consistence  ;  and  whitish 
on  section.    If  the  entire  gland  be  affected, 
similar  appearances  are  evident  throughout 
its  vphole  extent ;  but  if  not,  the  unaffected 
portion  may  be  the  seat  of  atrophy,  chronic 
inflammation,  or  dilatation  of  the  ducts,  with 
the  formation  of  calculi.     Distinct  small 
timaours  are  found  in  some  instances.  Usu- 
ally the  growth  exhibits  xmder  the  micro- 
scope a  large  amount  of  fibrous  stroma.  Often 
the  structure  is  that  of  a  cylindroma  or  duct- 
cancer,  but  sometimes  it  is  of  the  ordinary 
glandiform  type  (Fagge  and  Pye- Smith). 

Pancreatic  cancer  always  affects,  in  some 
way  or  other,  neighbouring  structures.  It 
may  simply  press  upon  them;  or  it  causes 
irritation,  and  thus  sets  up  cln.'onic  inflam- 
mation, becoming  adherent  to  various  parts  ; 
or  the  cancer  may  spread  ;  or  destruction 
and  ulceration  take  place,  involving  the 
duodenum,  stomach,  vessels,  peritoneum, 
diaphragm,  vertebras,  or  other  structures  ; 
but  not  uncommonly  the  parts  are  found  so 
matted  together  at  the  post-mortem  exami- 
nation, that  it  is  impossible  to  separate  them, 
ov  to  say  where  the  disease  began.  Obstruc- 
tion of  the  bile-duct,  which  is  a  frequent 
event  in  pancreatic  cancer,  seems  to  be  due, 
not  so  much  to  pressure  as  to  contraction  at 
the  orifice  or  along  the  course  of  the  duct, 
the  result  of  chronic  inflammation. 

As  rare  morbid  growths  found  in  the  pan- 
creas, it  will  suffice  to  mention  lymphoma  or 
lymphosarcoma ;  tubercle,  though  it  has  been 
affirmed  by  some  that  this  is  never  found  in 
the  organ ;  and  s^^philitic  formations,  whicli 
may  be  of  the  nature  of  gummata,  or  of  a 
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cicatricial  tissue,  involving  the  gland  gene- 
rally or  locally. 

(/)  Obstruction  and  dilatation  of  the 
duct. — Pancreatic  cysts. — The  main  duct 
of  the  pancreas — canal  of  Wirsmig — may  be 
obstructed  at  or  near  its  orifice  ;  or  some  of 
its  divisions  may  be  thus  affected.  The 
former  depends  either  upon  conditions  out- 
side the  gland,  causing  pressure,  or  closing 
the  opening,  such  as  tumours  in  the  vicinity, 
enlarged  glands,  a  large  gall-stone  in  the 
bile-duct,  or  thickening  and  adhesion  due  to 
inflammation  ;  or  upon  conditions  in  the 
gland  or  duct  itself,  namely,  malformations 
causing  a  bending  of  the  duct,  calculi,  new- 
growths,  cicatricial  contraction,  or  possibly 
catarrh  of  the  duct.  One  or  other  of  these 
conditions  also  accounts  for  any  localised 
obstruction.  The  obstruction  will  lead  to 
retention  of  the  secretion,  with  dilatation  of 
the  main  duct  and  all  its  branches,  either 
uniform  or  unequal,  or  of  limited  portions  of 
these,  according  to  the  seat  of  the  impedi- 
ment ;  and  ultimately  one  or  several  cysts 
usually  become  developed.  In  the  early  stage 
the  contents  resemble  more  or  less  the  or- 
dinary pancreatic  secretion,  but  subsequently 
they  become  either  serous,  purulent,  hsemor- 
rhagic,  caseous,  or  cretaceous.  The  walls  of 
the  cysts  become  thickened  and  indurated, 
and,  by  encroaching  upon  the  substance  of 
the  pancreas,  at  the  same  time  setting  up  a 
chronic  interstitial  inflammation,  they  may 
ultimately  cause  complete  destruction  of  the 
organ.  Sometimes  it  becomes  converted 
into  a  mass  of  fat,  as  the  result  of  the  lodg- 
ment of  a  calculus  in  the  main  duct. 

Pa/ncreatic  cysts  demand  more  particular 
notice,  as  during  the  last  few  years  several 
cases  have  been  i-eported,  in  which  a  cyst  of 
this  nature  has  attained  a  large  size,  and  has 
been  diagnosed  and  treated  with  success.  At- 
tention was  drawn  to  the  subject  by  Professor 
Senn  in  1886-87,  and  an  interesting  paper 
was  read  by  Dr.  Newton  Pitt  and  Mr.  Jacob- 
son  before  the  Eoyal  Medical  and  Chirurgical 
Society  in  1891,  in  connexion  with  a  case 
under  their  observation  {Med.-Chir.  Trans., 
vol.  Ixxiv.)  As  to  the  origin  and  causation 
of  these  large  pancreatic  cysts,  there  is  often 
a  definite  history  of  local  injm-y,  such  as 
a  kick,  which  is  supposed  to  produce  some 
laceration  and  extravasation  of  blood.  With 
the  latter  is  mixed  the  constantly  increasing 
fluid  from  a  torn  duct.  This  probably  be- 
comes irritating,  and  thus  excites  the  for- 
mation of  a  capsule  about  it  (Gathcart). 
Another  theory  is  that  the  cysts  originate  in 
some  digestive  or  corrosive  action  of  the 
pancreatic  juice  upon  the  tissue  of  a  pre- 
viously diseased  pancreas.  A  cystic  pouch  is 
thus  formed,  into  which  haemorrhage  easily 
takes  place,  either  from  a  vessel  in  the  wall 
of  the  cyst,  or  from  one  lying  in  an  intra- 
cystic  partition  which  has  given  way  (Gussen- 
bauer  and  Salzer).    They  have  again  been 


attributed  to  extension  of  inflammation  along 
the  pancreatic  duct  to  the  gland,  leading  to 
contraction  of  the  duct- wall  and  accumulation 
of  secretion. 

A  pancreatic  cyst  may  attain  considerable 
dimensions,  and  its  walls  may  become  more 
or  less  thick  and  firm.  The  fluid  it  con- 
tains  is  of  sp.  gr.  1010  to  1020 ;  usually  tur- 
bid, and  greenish  or  brownish  in  colour,  but 
occasionally  clear  and  limpid,  or  opalescent 
and  white ;  and  alkaline.  It  contains  from 
1"5  to  3  per  cent,  of  albumen,  usually,  if  not 
always,  mucin  and  a  sugar-ferment,  and  in 
some  cases  tyrosin,  blood-pigment,  and  a 
trace  of  urea.  It  is  free  from  succinic  acid, 
which  may  be  present  in  hydatid  fluid.  It 
may  emulsify  fats ;  and  often  contains  but  a 
small  amount  of  cell-products.  Haemorrhage 
is  very  Ukely  to  take  place  into  a  pancreatic 
cyst ;  and  Senn  has  suggested  that  such  a 
cyst  may  be  due  to  parenchymatous  haemor- 
rhage, followed  by  haemorrhage  from  the 
cyst- wall ;  or  to  dilatation  of  one  of  the  ves- 
sels of  the  pancreas.  In  rare  instances 
a  pancreatic  cyst  has  been  known  to  rupture 
into  the  stomach  or  duodenum. 

{g)  Calculi  a/nd  parasites. — -Calculi  occa- 
sionally form  in  connexion  with  the  pancreas, 
either  in  its  main  duct  or,  less  frequently, 
in  the  branches,  or  in  both  situations.  There 
may  be  but  one,  or  a  large  nmnber.  They 
may  be  very  minute,  or  attain  the  size  of  a 
nut  or  walnut,  or  even  larger  dimensions. 
The  concretions  are  usually  white  or  grey- 
ish-white, occasionally  dark  or  blackish, 
round  or  oval  in  shape,  rarely  irregular  or 
branched,  and  smooth  or  rough  on  the  sur- 
face. As  a  rule,  they  consist  mainly  of 
calcic  carbonate  or  phosphate,  or  of  both 
salts ;  very  rarely  of  solidified  protein  sub- 
stances. They  originate  from  the  pancreatic 
juice,  the  inorganic  constituents  of  which  are 
precipitated,  usually  owing  to  its  retention ; 
but  it  is  supposed  that  the  products  of 
catarrh  of  the  ducts,  or  an  abnormal  compo- 
sition of  the  secretion,  may  also  be  the  pri- 
mary cause  of  the  precipitation  which  leads 
to  the  formation  of  pancreatic  calculi.  Their 
effects  have  been  already  pointed  out  in  the 
description  of  the  preceding  diseases,  and  it 
will  suffice  to  mention  that  the  principal 
conditions  they  are  liable  to  produce  are 
dilatation  of  the  ducts  and  the  formation  of 
cysts ;  inflammation  leading  to  abscesses ; 
chronic  interstitial  inflammation  and  its 
consequences ;  or  inflammation  in  the  struc- 
tures around.  They  probably  escape  in  some 
instances  through  the  canal  of  Wfrsung. 

As  regards  parasites,  it  will  be  enough  to 
state  that  round- worms  occasionally  find  their 
way  into  the  pancreatic  duct. 

Clinical  History  and  Symptoms.— It 
will  be  easily  understood  that  most  of  the 
cases  of  chronic  disease  of  the  pancreas  are 
unattended  with  any  symptoms  drawing  at- 
tention to  this  organ,  or  at  least  with  suctt 
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as  are  at  all  characteristic;  while  a  large 
number  present  no  symptoms  whatever, 
being  latent  from  first  to  last,  the  lesion  being 
only  discovered  at  the  post-mortem  exami- 
nation. Moreover,  in  the  case  of  the  affec- 
tions which  might  be  expected  to  originate 
prominent  symptoms,  they  are  so  often  as- 
sociated with  morbid  conditions  of  one  or 
more  of  the  other  organs  concerned  in  the 
digestive  process,  or  of  other  structures,  that 
it  frequently  becomes  most  difficult  or  im- 
possible to  assign  to  each  its  actual  share  in 
the  production  of  the  phenomena  observed. 
Under  any  circumstances,  several  of  the 
chronic  pancreatic  diseases  which  have  been 
described  can  only  lead  to  more  or  less  de- 
rangement affecting  the  formation  or  escape 
of  the  secretion,  and  all  of  them  tend  to  pro- 
duce this  result,  so  that  symptoms  might  be 
expected  to  arise  from  this  cause  ;  but  those 
which  are  regarded  as  at  all  significant  are 
only  present  in  comparatively  few  instances, 
even  of  those  pancreatic  lesions  which  are  of 
a  grave  nature. 

In  addition  to  what  has  just  been  stated, 
it  will  only  be  necessary  further  briefly  to 
allude  to  certain  points  in  the  symptoma- 
tology of  those  pancreatic  affections,  in  con- 
nexion with  which  more  evident  clinical 
phenomena  might  be  anticipated;  the  ex- 
planation of  the  symptoms  has  already  been 
sufficiently  discussed. 

Chronic  cirrhosis  of  the  pancreas  may 
be  attended  with  deep-seated  epigastric  pain 
and  tenderness,  constant  or  increased 
paroxysmally.  It  certainly  tends  to  be  com- 
plicated mth  symptoms  associated  with  neigh- 
bouring structures,  such  as  jaundice,  ascites, 
or  signs  of  obstruction  of  the  pylorus  or 
duodenum ;  and  glycosuria  or  diabetes  might 
possibly  supervene.  It  very  rarely  happens 
that  the  enlarged  pancreas,  or  its  head,  can 
be  detected  on  physical  examination.  More 
or  less  general  wasting  may  be  present. 

Cancer  is  clinically  by  far  the  most  im- 
portant disease  of  the  pancreas,  and  the  one 
most  likely  to  give  rise  to  symptoms  of  a 
definite  character,  though  even  here  there 
is  often  much  uncertainty.  Deep-seated  epi- 
gastric pain  is  a  very  frequent  symptom 
at  some  period  or  other  in  the  course  of  a 
case,  and  it  has  been  rightly  regarded  as  of 
much  importance ;  but  it  must  be  remem- 
bered that  it  may  be  absent  from  first  to 
last,  or  may  only  come  on  late  in  the  pro- 
gress of  the  disease.  This  pain,  when  present, 
is  also  characterised  by  its  intensity,  and  the 
difficulty  experienced  in  relieving  it.  It  is 
usually  more  or  less  constant,  and  of  an 
achmg  or  gnawing  character,  or  lancinating, 
shootmg  across  the  epigastrium,  especially 
towards  the  right,  or  backwards  towards  the 
shoulder,  or  aU  over  the  abdomen.  Some- 
times a  sensation  of  burning,  or  of  tightness 
and  dragging,  is  described.  An  important 
feature  often  observed  in  connexion  with 


this  pain  is  that  it  tends  to  become  greatly 
aggravated    in    paroxysms,   of  which  the 
writer  has  seen   some   striking  examples, 
where  the  attacks  were  most  agonising  and 
almost  unbearable.    It  may  be  influenced 
by  food,   coughing,  deep  breathing,  move- 
ment, or  posture.    It  is  in  some  instances 
decidedly  worse  in  the  erect  and  supine  pos- 
tures;  and  during    the    paroxysms  the 
patient  may  bend  forward,  and  press  ujDon 
the  epigastrium,  in  order  to  obtain  relief. 
Gastric  symptoms  are  usually  prominent  in 
cases  of  pancreatic  cancer,  especially  nausea 
and  vomiting,  and  eructations;  much  im- 
portance has  been  attached  by  some  writers 
to  the  occurrence  of  an  abundant  watery 
pyrosis.     The  tongue  frequently  continues 
clean  and  moist  throughout.  The  bowels  are 
constipated,  and  fatty  stools  may  be  ob- 
served ;  but  they  are  by  no  means  constant. 
Thirst  is  sometimes   a  marked  symptom. 
Jaundice  and  other  phenomena  indicative 
of  interference  with  neighbouring  structures 
are  of  common  occurrence,  and  persistent 
jaundice  may  be  the  most  prominent  symp- 
tom in  cases  of  cancer  of  the  pancreas. 
Physical  examination  is  of  essential  import- 
ance in  the  detection  of  this  disease,  and  it 
should  be  made  again  and  again  in  doubtful 
cases,  under  the   most   favourable  condi- 
tions obtainable.    In  many  instances,  how- 
ever, nothing  can  be  detected,  at  any  rate  of 
a  definite  character ;  or  there  may  be  only 
a  sensation  of  undue  firmness,  resistance,  or 
induration  deep  in  the  region  of  the  pan- 
creas.    Sometimes  the  enlarged  organ  can 
be  made  out  distinctly ;  or  a  tmnour  of  the 
head,  having  the  characters  already  described. 
The  general  symptoms   are  always  of  a 
serious  character,  namely,  emaciation,  an- 
aemia, weakness,  and  depression  of  spirits, 
and  they  often  become  extreme.    There  may 
be  distinct  signs  of  the  cancerous  cachexia. 

Calculi  m.  connexion  with  the  pancreas  are 
almost  always  latent,  but  they  may  produce 
secondary  effects  causing  symptoms.  There 
is  no  authentic  case  of  colic  from  the  passage 
of  a  pancreatic  calculus  into  the  duodenum, 
so  far  as  the  writer  is  aware. 

Pancreatic  cysts. — When  these  are  of 
smaU  size  they  cannot  be  detected.  A  large 
pancreatic  cyst  may  be  recognised  as  a 
smooth,  rounded  or  globular  tumour,  deep- 
seated,  and  retro-peritoneal,  lying  behind  the 
stomach  and  transverse  colon  in  the  upper 
part  of  the  abdomen,  and  tending  towards 
the  left  side.  It  moves  more  or  less  with 
respiration,  but  is  not  movable  by  manipula- 
tion, and  gives  the  impression  of  being 
attached  to  some  deep  structure.  The 
tumour  generally  feels  firm  and  tense,  or 
elastic,  but  not  distinctly  fluctuating.  It 
usually  grows  slowly,  but  may  develop 
rapidly,  and  sometimes  attains  a  very  lar^-e 
size.  Its  relation  to  the  stomach  and 
colon  may  be  made  out  more  definitely  by 
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distending  these  viscera  with  gas,  or  the  colon 
with  water.  The  symptoms  which  may  be 
associated  with  pancreatic  cyst  are  pain,  more 
or  less  continuous,  with  paroxysmal  exacer- 
bations ;  jaundice  sometimes,  which  may 
disappear  when  the  cyst  is  aspirated,  and 
retmrn  again  as  it  fills ;  and  wasting,  which 
may  amount  to  extreme  emaciation.  In 
doubtful  cases  the  tumour  may  be  aspirated, 
but  this  must  be  done  with  great  care ;  and 
the  fluid  thus  withdrawn,  having  the  charac- 
ters already  described,  is  pathognomonic. 
The  occurrence  of  haemorrhage  into  a  pan- 
creatic cyst  is  accompanied  with  grave,  and 
it  may  be  rapidly  fatal,  symptoms. 

Diagnosis. — Sufficient  has  been  said  in 
discussing  the  symptoms  to  indicate  how 
difficult  or  impossible  it  must  be  to  dia- 
gnose positively,  in  the  great  majority  of 
cases,  the  existence   of  chronic  disease  of 
the  pancreas.    Cancer  and  large  pancreatic 
cysts  are  the  affections  most  likely  to  be 
recognised;  and  some  of  the  others  might 
be  suspected  under  certain  circumstances. 
"What  has  been  stated  will  suggest  how  they 
are  to  be  distinguished  from  each  other,  but 
it  would  be  very  difficult  to  diagnose  between 
a  cirrhotic  and  a  cancerous  pancreas.  With 
regard  to  the  diagnosis  of  pancreatic  lesions 
from    those  affecting   some  neighboiuring 
structure,  it  must  be  remembered  that  these 
diseases  are  hable  to  be  involved,  and  it 
may  then  be  of  little  practical  moment  to 
determine  precisely  what  structures  are  im- 
plicated.   It  is  necessary  to  be  particularly 
cautious  against  referring  symptoms  con- 
nected with  the  liver  or  stomach,  induced 
by  pancreatic  disease,  to   a  morbid  condi- 
tion of  either  of  these  organs ;  while  it  must 
always  be  borne  in  mind  that  enlargement 
of  the  liver  may  result  from  acciunulation 
of  bile,  due  to  obstruction  of  the  hepatic 
duct ;  and  also  that  dilatation  of  the  stomach 
will  follow  narrowing  or  closure  of  the  py- 
lorus or  duodenum.    It  may  be  stated  as  a 
general  rule  that  serious  disease  of  the  liver 
or  stomach  wiU  probably  reveal  itself  by 
obvious  signs  ;  and  if  this  can  be  excluded 
in  certain  cases,  the  diagnosis  of  pancreatic 
disease  wiU  be  appreciably  aided.    Of  course 
these  organs  may  be  involved  as  well,  or 
secondarily.    The  painful  paroxysms  con- 
nected with  pancreatic  cancer  may  readily 
be  mistaken  for  the  passage  of  gall-stones, 
should  jaundice  be  present.     If  a  solid 
tumour  be  felt,  it  may  be  difficult  to  distin- 
guish a  pancreatic  from  an  omental  growth. 
It  must  be  remembered  that  an  enlarged 
pancreas  may  present  pulsation  and  bruit, 
conducted  from  the  aorta,  and  thus  simulate 
an  aortic  aneurysm.  A  large  pancreatic  cyst 
may  now  be  fairly  diagnosed  by  the  pheno- 
mena already  described.    Dr.  Pitt  and  Mr. 
Jacobson  lay  stress  upon  its  relation  to  the 
stomach  and  transverse  colon,  in  its  diagno- 
sis from  tumour  of  other  organs  or  of  the 


main  peritoneal  cavity.  It  has  been  most 
commonly  mistaken  for  an  ovarian  tumour. 
Certain  mesenteric,  retro-peritoneal,  and  oc- 
casionally other  tumours  may  present  some 
of  the  physical  characters  of  pancreatic  cysts, 
but  aspiration  wUl  clear  up  any  difficulty 
in  diagnosis.  In  conclusion,  the  writer 
would  insist  once  more,  as  bearing  upon 
the  diagnosis  of  pancreatic  disease,  on 
the  importance  of  remembering  that  there 
is  such  an  organ  as  the  pancreas ;  and  also 
of  making  a  thorough  physical  examina- 
tion, again  and  again  if  required,  in  any 
case  in  which  disease  of  this  organ  is  sus- 
pected. 

Peognosis. — But  Httle  need  be  said  under 
this  head.  Even  if  certain  forms  of  pan- 
creatic disease  could  be  recognised,  they 
may  not  affect  life,  but  no  positive  opinion 
can  be  given.  It  has  been  affirmed  that 
chronic  pancreatitis  is  curable  in  the  early 
stage,  but  of  this  there  is  no  real  proof ;  it 
probably  aids  in  bringing  about  a  fatal  result 
sooner  or  later  in  those  cases  in  which  it 
exists.  Pancreatic  cancer  is  necessarily  a 
fatal  disease,  and  usually  terminates  in  death 
within  a  year  after  the  symptoms  have  be- 
come prominent.  A  pancreatic  cyst  has 
been  ciu-ed  by  treatment  in  several  cases. 

Treatment. — The   indications    in  the 
management  of  cases  of  chronic  disease  of 
the  pancreas  come  within  a  very  limited  com- 
pass, even  if  it  should  be  recognised.  Earely 
can  there  be  any  possibility  of  cinrative  treat- 
ment being  effectual,    although  supposed 
cures  of  chronic  inflammation  have  been 
brought  forward,  obtained  by  the  adminis- 
tration of  calomel  to  act  upon  the  pancreas, 
of  saline  purgatives,  or  of  mineral  waters  of 
this  class ;  or,  when  there  has  been  a  syphi- 
litic history,  by  the  use  of  mercury  to  pro- 
duce its  constitutional  effects,  or  of  iodide  of 
potassiiun.    In  many  cases  the  employment 
of  saline  aperients  would  be  beneficial,  to 
keep  the  intestinal  canal  free,  and  to  imload 
the  portal  circulation.    An  occasional  dose 
of  calomel  or  blue  pill  might  also  be  advan- 
tageous.   In  the  large  majority  of  cases  of 
pancreatic  disease  the  treatment  would  have 
to  be   chiefly  symptomatic,   directed  es- 
pecially to  the  rehef  of  pain,  to  the  symptoms 
connected  with  deranged  digestion,  and  to 
the  state  of  general  wasting  and  debility. 
Hence,  every  case  must  be  treated  on  its  own 
merits,  in  accordance  with  well-understood 
principles.     For  the  relief  of  the  severe 
paroxysms  of  pain  attending  pancreatic  can- 
cer, subcutaneous  injection  of  morphme  is 
the  most  reliable  remedy.    The  use  of  arti- 
ficial digestants  might  be  expected  to  be  of 
much  practical  value  in  the  treatment  of 
cases  of  chronic  pancreatic  disease.  Sweet- 
breads might  be  employed  as  an  article  of 
diet,  or  pancreatic  emulsion  or  liquor  pan- 
creaticus  might  be  given  ;  but  the  previous 
digestion  of  the  food  by  means  of  Benger  s 
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liquor  pancreaticus  is  the  method  likely  to  be 
followed  by  most  benefit,  and  from  this  plan 
great  advantage  may  be  looked  for  in  appro- 
priate cases. 

The  treatment  of  a  pancreatic  cyst  is  en- 
tirely surgical,  and  abdominal  section  with 
drainage  seems  to  be  by  far  the  best 
method.  The  cyst  has  also  been  removed 
completely,  but  this  operation  has  generally 
proved  fatal. 

3.  Hsemorrhage. — This  lesion  connected 
with  the  pancreas  demands  brief  separate 
notice,  but  it  is  chiefly  important  from  a 
medico-legal  point  of  view.  The  event 
occurs  suddenly,  in  a  person  who  is  in  good 
health,  and  from  no  obvious  cause.  The 
symptoms  are  a  severe  pain  in  the  upper  part 
of  the  abdomen,  which  steadily  increases,  and 
is  sharp  or  sometimes  coUcky  .;  tenderness 
over  this  region  ;  nausea  and  vomiting  almost 
from  the  outset,  which  becomes  fretiuent 
and  obstinate,  but  gives  no  reUef ;  tympanites 
sometimes ;  constipation  generally  ;  increas- 
ing anxiety,  restlessness,  and  depression  ; 
and  speedy  collapse,  with  cold  surface,  cold 
sweats  on  the  forehead,  weak,  rapid,  and 
ultimately  imperceptible  pulse.  The  tempera- 
txu-e  is  usually  normal  or  subnormal.  Death 
may  occur  almost  suddenly  or  very  speedily. 
The  pancreas  is  found  uniformly  infiltrated 
with  blood ;  and  there  may  be  extensive 
hsemorrhage  into  the  mesentery,  retro-perito- 
neum, or  meso-colon. 

Frederick  T.  Roberts. 

PANDEMIC  DISEASES  {wav,  aU; 
and  brjfj.os,  the  people). — Epidemic  diseases 
which  affect  groups  of  several  countries  or 
the  world  generally.  See  Epidemic;  and 
Periodicity  in  Disease. 

PAWTICOSA,  in  the  Spanish  Pyre- 
nees. —  Thermal  waters.  See  Mineral 
Waters. 

PAPILLOMA  {papilla,  a  nipple,  a 
wart). — A  tumour  composed  of  hypertrophied 
papillae,  either  of  the  skin,  or  of  a  mucous  or 
a  serous  membrane.    See  Tumours. 

PAPULA  (Lat.).  — Synon.  :  Pimple; 
Fr.  Papule ;  Ger.  Papel. 

Definition. — A  minute  prominence  of  the 
skin,  for  the  most  part  conical,  but  often 
round,  and  sometimes  flat ;  and  resulting 
from  inflammation  or  from  accumulation  of 
secretions. 

A  distinction  must  be  drawn  between  in- 
flammatory pimples  and  non-inflammatory 
pimples,  the  latter  being  simply  over-dis- 
tended follicles.  In  the  classification  of  skin- 
diseases  adopted  by  WiUan  the  term  papulce 
represents  a  group  of  pimply  affections ;  and 
he  defines  the  word  papula  as  follows :  '  A 
very  small  and  acuminated  elevation  with  an 
inflamed  base,  very  seldom  containing  a  fluid 
or  suppurating,  and  commonly  terminating 
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in  scurf.'  He  thereby  gives  the  word  '  papule  ' 
a  special  signification.  A  typical  physiologi- 
cal papula  is  presented  to  us  in  cutis  anseriria, 
where  the  pore  of  the  skin  or  aperture  of  a 
follicle  is  projected  outwards,  in  consequence 
of  a  certain  rigidity,  which  opposes  the .  con- 
traction of  the  interporous  tissue.  The  patho- 
logical papula  is  similarly  located  in  the 
follicle  of  the  skin,  the  prominence  being 
produced  by  congestion  of  the  vascular  coat 
of  the  follicle,  with  more  or  less  exudation 
into  its  capillary  network. 

Erasmus  Wilson. 

PARACENTESIS  {napd,  through ;  and 
Kfpreco,  1  prick). — Synon.:  Tapping;  Fr. 
Paracentese ;  Ger.  Paracentese. 

Definition. — The  operation  of  tapping  any 
cavity,  to  draw  off  fluid  or  gas. 

The  term  is  usually  confined  to  operations 
on  the  peritoneum,  pleura,  pericardium,  and 
cranial  cavity ;  the  tapping  of  cystic  tumours 
not  being  included.  Most  of  these  operations 
are  now  performed  with  the  aspirator  {see 
Aspirator).  All  those  here  described  are 
performed  with  the  cannula  and  trocar.  The 
more  extensive  operations  on  the  pleura, 
such  as  antiseptic  opening,  free  drainage, 
trephining  the  ribs,  &c.,  are  described  with 
the  diseases  which  necessitate  them.  See 
Pleura,  Diseases  of. 

Instruments  and  Operation.  —  If  the 
aspirator  be  not  used,  the  best  form  of 
instrument  for  tapping  the  pleura  or  peri- 
toneal cavity  is  that  knovra  as  Thompson's 
syphon  trocar.  In  this  the  cannula  is  fixed 
to  the  handle,  and  has  a  lateral  opening 
about  its  middle,  to  which  a  long  india- 
rubber  tube  is  attached.  Th#  trocar  is  con- 
tinued through  the  handle  of  the  instrument 
and  terminates  in  a  button.  In  the  handle 
the  stem  of  the  trocar  is  surrounded  by  air- 
tight packing.  The  instrument  is  inserted 
in  the  ordinary  way,  after  being  soaked  for 
ten  minutes  in  carbolic  lotion  (1  in  20) ;  the 
trocar  is  then  drawn  back  tiU  its  head  is  past 
the  lateral  opening  in  the  cannula,  through 
which  the  fluid  will  then  flow.  The  india- 
rubber  tube  must  be  carried  into  a  vessel 
containing  carbolic  acid  solution  (1  in  40). 
The  result  is  that  a  syphon  action  is  estab- 
lished, of  sufficient  force  to  exhaust  the 
cavity  operated  on,  and  at  the  same  time  the 
accidental  entrance  of  air  is  rendered  impos- 
sible. Should  the  instrtmaent  described  not 
be  at  hand,  the  following  simple  plan,  sug- 
gested by  Reybard,  will  be  found  very 
efficient.  The  cannula  of  an  ordinary 
hydrocele  trocar  is  smrroimded  by  a  linen 
petticoat,  immediately  below  its  external  ex- 
tremity, from  two  to  three  inches  in  length, 
which  is  well  soaked  in  carbolic  oil  (1  to  10) 
before  the  instrument  is  used.  On  with- 
drawing the  trocar  the  petticoat  hangs  down, 
formiug  a  channel  .through  which  fluids 
readily  pass  outwards,  but  which  collapses 
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instantaneously  if  there  is  any  tendency  to 
the  entrance  of  air.  This  is  especially  useful 
in  tapping  the  pleura.  The  same  result  can 
be  obtained  by  applying  a  large  veil  of  lint 
or  rag,  soaked  in  carbolic  oU,  over  the  can- 
nula the  moment  the  trocar  is  withdrawn. 
In  tapping  the  cranial  cavity  or  the  peri- 
cardium very  fine  instruments,  usually 
known  as  exploring  trocars,  must  be  used. 
In  some  cases,  when  the  ribs  are  very  close 
together,  a  flat  cannula  with  a  lancet-shaped 
trocar,  may  be  useful.  Before  using  a  trocar 
it  should  be  passed  between  the  finger  and 
thvunb  to  feel  if  the  free  edge  of  the  cannula 
is  perfectly  concealed  by  the  wider  head  of 
the  trocar.  This  is  frequently  not  the  case 
with  old  instruments,  in  which  the  cannula 
has  lost  the  spring  given  to  it  by  the  two  slits 
at  the  end.  If  the  cannula  project  it  may 
push  the  plem-a  before  it,  the  head  of  the 
trocar  only  entering  the  cavity.  A  cannula 
and  trocar  should  be  always  kept  separate 
when  not  in  use,  to  prevent  rusting,  and  the 
head  of  the  trocar  should  be  well  pushed 
into  a  soft  cork.  A  blimt  or  rusty  trocar 
doubles  the  suffering  of  the  patient.  Im- 
mediately before  use  the  two  parts  of  the 
instrument  should  be  separately  well  washed 
with  carboHc  acid  solution  (1  in  20),  or  with 
some  other  powerful  antiseptic.  These  pre- 
cautions are  of  the  utmost  importance.  A 
dirty  instrument  has  often  caused  the  death 
of  the  patient,  by  exciting  decomposition  in 
the  cavity  operated  on ;  and  real  cleanliness 
can  only  be  ensured  by  dipping  the  instru- 
ment immediately  before  use  in  some  power- 
ful antiseptic.  A  perfectly  bright  and  ap- 
parently clean  ^instrument  may  be  in  reality 
coated  within  and  without  with  microscopic 
dirt,  which  antiseptics  alone  can  render 
innocuous. 

In  using  a  trocar  the  instrimient  is  held 
tmder  the  hand  with  the  end  of  the  handle 
in  the  hollow  of  the  pahn ;  the  thumb  is 
placed  upon  the  rim  of  the  shield  of  the 
cannula,  ready  to  push  it  off  without  necessi- 
tating the  employment  of  the  other  hand, 
and  the  forefinger  is  firmly  pressed  against 
the  side  of  the  cannula,  at  the  point  to  which 
it  is  intended  to  limit  the  advance  of  the  in- 
strument. No  preUminary  incision  is  re- 
quired if  the  instrument  is  in  good  order.  It 
will  only  double  the  patient's  pain,  and  in- 
crease the  risk  of  non-imion  of  the  wound. 
It  is  advisable  to  draw  the  skin  aside  from 
its  normal  position  before  introducing  the 
trocar,  so  that  the  superficial  and  deep  parts 
of  the  pimcture  may  not  correspond  when 
it  is  withdrawn.  A  valved  opening  is  thus 
made,  which  can  hardly  fail  to  close  readily. 

Precautions. — When  either  of  the  large 
cavities  is  tapped,  if  a  large  quantity  of  fluid 
be  rapidly  removed,  the  patient  is  apt  to 
become  faint.  These  operations  should, 
therefore,  be  always  performed  in  the  recum- 
bent or  semi-recumbent  position,  and  stimu- 


lants should  be  at  hand,  the  patient  being 
carefully  watched.  Should  faintness  occur 
the  operation  must  be  immediately  suspended. 
If  the  patient  fears  the  pain  of  the  puncture, 
the  skin  may  be  frozen,  either  by  the  ether- 
spray  apparatus,  or  by  the  appUcation  of  a 
piece  of  ice  dipped  in  salt. 

1.  Paracentesis  Abdominis. — This 
term  is  usually  appUed  exclusively  to  the 
operation  of  tapping  the  peritoneal  cavity  for 
ascites,  or,  in  very  rare  cases,  for  free  gas. 
When  the  trocar  is  used  for  the  rehef  of  a 
distended  bladder,  or  to  empty  an  ovarian 
cyst  or  a  hydatid  of  the  liver,  the  simpler 
term  '  tapping '  is  invariably  used.  The 
operation  for  ascites  is  performed  in  the  fol- 
lowing way:  The  patient  must  be  made  to 
empty  the  bladder  immediately  before  the 
operation  ;  if  there  is  the  remotest  possibihty 
that  this  cannot  be  done  perfectly  by  natural 
means,  a  catheter  must  be  passed.  A  strip 
of  flannel  wide  enough  to  reach  from  the 
nipples  to  the  pubes,  and  long  enough  to  go 
two  and  a  half  times  round  the  abdomen, 
must  be  in  readiness.  Each  end  is  to  be  torn 
into  four  or  five  tails.  The  middle  of  the 
flannel  is  then  to  be  appHedtothe  front  of  the 
abdomen,  and  the  tails  so  arranged  as  to 
interdigitate  with  each  other  opposite  the 
spine.  By  pulling  on  the  tails  on  each  side  a 
uniform  elastic  pressure  is  maintained  over 
the  abdomen  dming  the  operation,  which 
facilitates  the  flow  of  the  fluid,  and  diminishes 
the  tendency  to  fainting.  A  cfrcular  hole  is 
cut  in  the  flannel  at  the  point  at  which  the 
puncture  is  to  be  made.  The  patient  must 
be  brought  to  the  edge  of  the  bed,  and  placed 
in  the  recumbent  position,  with  the  head  low. 
If  the  quantity  of  fluid  is  not  gi-eat,  and  the 
small  intestines  float  up  so  as  to  come  in  con- 
tact with  the  lower  part  of  the  abdominal 
wall,  it  may  be  necessary  to  raise  the  patient 
into  a  semi-recumbent  position,  in  which  the 
intestines  wfll  float  to  the  epigastric  region. 
Having  put  the  patient  in  position,  the  opera- 
tor must  himself  percuss  the  abdomen  be- 
tween the  pubes  and  the  umbihcus  imme- 
diately before  inserting  the  trocar,  and  he 
wiU,  of  cotu-se,  not  proceed  with  the  operation 
imless  there  is  absolute  dulness.  Ha%'ing 
ascertained  that  everything  is  in  proper 
order,  the  skin  is  drawn  a  little  to  one  side, 
and  the  trocar  is  plunged  sharply  through 
the  abdominal  walls  in  the  linea  alba,  at  a 
point  midway  between  the  umbihcus  and 
pubes.  Other  points  have  been  recom- 
mended, as  the  linea  semilunaris,  but  the 
middle  line  is  generally  preferred.  As  soon 
as  the  trocar  is  withdrawn,  the  assistants 
pull  firmly  on  the  tails  of  the  bandage,  and 
continue  to  do  so  as  long  as  any  fluid  flows. 
As  soon  as  the  fluid  ceases  to  flow,  the  can- 
nula is  withdrawn,  and  a  piece  of  lint,  soaked 
in  collodion,  is  appUed  over  the  puncture. 
The  corresponding  tails  of  the  flannel  ban- 
dage  are  then  firmly  tied  together  over  the 
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middle  line  of  the  abdomen.  For  ordinary- 
cases  the  aspirator  is  in  every  way  inferior  to 
the  syphon  trocar,  and  should  never  be 
used.  If  the  patient  should  become  faint 
during  the  operation  the  instrument  must  be 
withdrawn,  the  head  put  as  low  as  possible, 
and  some  stimulant  administered. 

Dr.  Eeginald  Southey  has  recommended  a 
more  gradual  evacuation,  in  preference  to 
the  rapid  method  above  described.  He  em- 
ploys a  very  fine  cannula,  perforated  laterally 
hy  numerous  openings,  and  provided  with  a 
bulb-head  and  a  shield.  To  the  bulb-head  is 
attached  a  long  india-rubber  tube.  The 
cannula  is  inserted  in  the  middle  line,  and 
fixed  in  position  by  strapping ;  and  the  fluid 
drains  slowly  away  at  the  rate  of  about  one 
pint  per  hour.  The  cannula  may  be  allowed 
to  remain  in  position,  if  necessary,  for  about 
twelve  to  twenty-four  hours.  Dr.  Southey 
claims  for  his  method  the  following  advan- 
tages— simplicity ;  freedom  from  pain  ;  ab- 
sence of  any  tendency  to  syncope ;  and  the 
avoidance  of  the  necessity  for  bandagiug 
afterwai-ds.  Experience  has  shown  that 
there  is  no  risk  of  peritonitis. 

2.  Paracentesis   Thoracis.  —  Synon.  : 
Thoracocentesis. — This  is  required  for  serous 
fliiid  or  pus  in  the  pleura,  and  more  rarely 
for  blood  or  air.    Aspiration  should  always 
be  preferred  to  the  operation  by  the  cannula 
and  trocar  (see  Aspirator).     Should  the 
aspirator  not  be  at  hand,  the  syphon-trocar 
should  be  used ;  or,  failing  that,  one  of  the 
plans  before  mentioned  must  be  adopted  to 
prevent  the  entrance  of  air  during  inspira- 
tion.   The  patient  must  be  brought  to  the 
edge  of  the  bed,  and  placed  in  a  semi-recum- 
bent position,  well  supported  by  pillows. 
The  spot  selected  for  puncture  varies  greatly. 
It  is  generally  agreed  that  the  trocar  should 
never  be  introduced  below  the  tenth  rib  on 
the  left  side  and  the  niath  on  the  right,  for 
fear  of  wounding  the  diaphragm.    The  point 
most  commonly  chosen  is  above  the  sixth  or 
seventh  rib,  between  the  digitations  of  the 
serratus  magnus,  which   can  usually  be 
clearly  seen.    Should  they  not  be  visible, 
any  point  may  be  taken  in  the  proper  inter- 
costal space  between  the  mid-axillary  line 
and  the  junction  of  the  posterior  and  middle 
thirds  of  the  lateral  aspect  of  the  chest.  The 
trocar  must  always  be  kept  close  to  the 
upper  border  of  the  rib,  in  order  to  avoid  the 
mtercostal  nerve  and  artery.    In  whatever 
space  the  operation  may  be  performed,  the 
lower  border  of  the  rib  below  the  space 
should  first  be  clearly  felt :  the  skin  is  then 
to  be  drawn  upwards  for  the  width  of  the  rib, 
and  the  trocar  thrust  sharply  in  immediately 
above  its  upper  border.    If  the  instruments 
are  m  good  order,  and  the  rib  can  be  clearly 
defined,  no  preliminary  incision  is  necessary. 
If,  from  partial  absorption  of  the  fluid,  with- 
out corresponding  expansion  of  the  lung,  the 
ribs  have  fallen  very  closely  together,  it  may 


be  necessary  to  use  a  flat  trocar,  with  a 
lancet-shaped  head.  The  precautions  as  to 
faiatness  and  the  closm-e  of  the  wound  are 
the  same  as  in  paracentesis  abdominis. 

3.  Paracentesis  Pericardii.  —  This 
operation  is  now  invariably  performed  with 
the  aspirator,  as  the  results  of  the  use  of  the 
ordinary  trocar  have  been  extremely  un- 
satisfactory.   See  Aspirator. 

4.  Paracentesis  Capitis. — This  opera- 
tion has  been  occasionally  performed  in  cases 
of  chronic  hydrocephalus,  but  without  any 
very  marked  benefit.  It  is  not  safe  to  use 
the  aspirator,  as  the  vacuum  might  do  un- 
expected damage  to  so  soft  a  structure  as  the 
brain,  while  a  small  trocar  may  be  passed 
through  the  expanded  hemisphere  into  the 
ventricle  without  risk.  The  instrument  used 
should  be  the  smallest  exploring  trocar. 
An  elastic  bandage  must  be  first  applied,  so 
as  to  exert  a  very  gentle  pressure  on  the 
head.  The  trocar  is  then  introduced  at 
any  point  where  bone  is  deficient,  except  in 
the  situations  of  the  sinuses.  The  best  place 
is  at  one  side  of  the  anterior  fontanelle.  The 
middle  line  must  be  avoided,  not  only  because 
of  the  longitudinal  sinus,  but  because  in 
the  vast  majority  of  cases  the  fluid  is  con- 
tained in  the  ventricles.  The  quantity  of 
fluid  removed  should  not  exceed  two  ounces. 
The  elastic  pressure  must  be  maintained 
after  the  operation,  which  may  be  repeated 
at  intervals  of  four  or  five  days. 

Marcus  Beck. 

PARAD,  in  Hungary.  —  Sulphate  of 
iron  waters.    See  Mineral  Waters. 

PARESTHESIA  (wapd,  a  prefix  indi- 
cating irregularity;  and  ata-diia-is,  sensation). 
A  term  applied  to  abnormal  sensations  ex- 
perienced by  a  patient,  distinct  from  mere 
excess  or  diminution  of  feeling ;  for  example, 
tingling,  itching,  and  formication.  See 
Sensation,  Disorders  of. 

PARALYSIS  {napd,  beside ;  and  X^a,,  I 
loosen  or  relax). —  Synon.:  Palsy;  Paresis 
(incomplete  paralysis) ;  Fr.  Paralysie ;  Ger. 
Ldhmung. 

Definition. — Loss  of  the  power  of  volun- 
tarily exciting  the  contraction  of  one  or  more 
muscles,  is  the  essential  condition  met  with 
in  all  forms  of  motor  paralysis.  And,  similarly, 
a  loss  of  the  possibility  of  transmitting  im- 
pressions, either  of  the  special  senses  or  of 
common  sensibility  from  various  parts  of  the 
body,  from  their  seats  of  peripheric  com- 
mencement inwards  to  those  portions  of  the 
brain  which  are  concerned  with  their  realisa- 
tion in  consciousness,  is  what  is  commonly 
known  as  '  sensory  paralysis.'  These  latter 
defects  are,  however,  considered  under  the 
head  of  Sensation,  Disorders  of.  Here  at- 
tention win  be  "confined  to  the  subject  of 
motor  paralysis,  to  which,  indeed,  the  term 
'  paralysis  '  ought  to  be  limited.    It  is  more 
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fitting  to  Bpeak  of  loss  of  sensation  than  of 
paralysis  of  sensation. 

Paralysis,  Motor.  —  Motor  paralysis 
may,  in  different  cases,  be  occasioned  by 
defects  in  various  parts  of  the  neuro-mus- 
cular  apparatus.  Certain  primary  differences 
of  kind  have  first  to  be  considered. 

(A)  Certain  muscles  may  not  contract  be- 
cause their  customary  neural  incitations  are 
impeded  or  abortive  at  their  source  in  the 
cerebral  cortex — as  in  certain  forms  of  hys- 
terical or  functional  paralysis,  or  as  a  result 
of  definite  lesions  in  some  portions  of  the 
brain-region  just  mentioned. 

(B)  Other  forms  of  paralysis  result  because 
voluntary  motor  incitations  are  impeded  in 
transmission  at  some  part  of  their  course 
through  the  nerve-centres  below  the  cortical 
stratum  of  grey  matter  in  which  they  take 
origin.  Under  this  head  are  to  be  included 
by  far  the  larger  ntmiber  of  cases  of  paralysis 
actually  met  with ;  and  according  as  the 
situation  varies  in  which  the  impediment  to 
the  transmission  of  motor  stimuli  exists,  so 
do  we  get  the  paralysis  occurring  in  different 
forms,  that  is,  affecting  different  distinctive 
movements  or  groups  of  muscles,  with  or 
without  certain  characteristic  associations, 
such  as  sensory  paralysis  or  disturbance, 
alterations  in  the  temperature  of  the  skin 
over  the  parts  affected,  and,  after  a  time, 
alterations  in  the  nutrition  of  the  muscles 
whose  functions  are  in  abeyance.  These 
very  numerous  forms  of  paralysis  fall  into 
different  classes,  according  as  the  disease  or 
injury  preventing  the  proper  transmission  of 
motor  stimuli  occurs  (1)  in  some  portions  of 
their  cerebral  path  ;  (2)  in  some  portions  of 
their  spinal  path;  or  (3)  in  their  passage 
through  some  of  the  peripheral  nerves,  that 
is,  in  any  part  of  their  passage  to  the  muscles 
outside  the  bulb  or  spinal  cord. 

(G)  Lastly,  though  voluntary  motor  incita- 
tions may  be  normally  generated,  and  pro- 
perly transmitted  through  the  nerve-centres 
and  along  the  peripheral  nerves,  an  incom- 
plete paralysis  of  certain  muscles  may  still 
result  if  such  stimuh,  owing  to  degenerative 
atrophy  in  the  muscles,  are  incapable  of 
evoking  their  contraction.  In  these,  as  in 
the  other  cases,  the  resulting  loss  of  move- 
ment (akinesis)  would  represent  a  true 
paralysis.  The  fact  that  such  forms  of 
paralysis  are  often  incomplete  is  dependent 
upon  the  peculiarity  that  some  healthy 
muscular  fibres  usually  remain  in  muscles 
which  are  the  seat  of  atrophic  changes  {see 
Progressive  Muscular  Atrophy).  Modern 
research  has  demonstrated  the  existence  of  a 
group  of  diseases  in  which  the  changes  in 
the  muscles  are  primary.  This  occurs,  for 
instance,  in  what  is  known  as  'idiopathic 
muscular  atrophy,'  and  also  in  '  pseudo- 
hypertrophic paralysis.'  It  must  be  said, 
however,  that  modern  research  has  equally 
tended  to  show  that  in  a  very  large  majority 


of  the  cases  of  muscular  atrophy  such  changes 
are  sequential  to  previous  lesions  in  the 
anterior  cornua  of  the  spinal  cord  or  in  the 
nerves.  See  Progressive  Muscular  Dys- 
trophy. 

The  jEtiology  and  Pathology  of  the 
diverse  forms  of  paralysis  will  not  now  be 
fiurther  referred  to,  but  will  be  discussed  in 
various  separate  articles.  Some  general 
remarks  on  this  subject  wiU  be  found  under 
the  heads  of  Nervous  System,  Diseases 
of;  Brain,  Diseases  of ;  Spinal  Cord,  Dis- 
eases of;  and  Neuritis,  Multiple,  lie- 
ference  may  also  be  made  to  the  various 
special  articles  dealing  with  the  pathological 
causes  of  brain-disease,  and  to  the  articles 
on  the  diseases  of  the  different  cranial  and 
other  motor  nerves. 

Diagnosis. — The  diagnosis  or  recognition 
of  the  cause  or  nature  of  any  particular 
case  of  paralysis  is  always  a  many-sided 
problem.  Having  previously  satisfied  our- 
selves that  it  is  a  real  and  not  a  merely 
apparent  case  of  paralysis  (due  perhaps  to 
some  arthritic  disease),  we  have  to  endea- 
vom-  to  make  out  to  which  of  the  foregoing 
divisions  or  subdivisions  the  instance  before 
us  happens  to  belong.  Paralysis  of  any 
group  of  muscles  (in  the  limbs  or  elsewhere, 
and  howsoever  occasioned)  may,  of  course, 
be  either  complete  or  incomplete;  and  it 
may  be  as  well  here  to  add  that  it  is  the 
incomplete  forms  of  paralysis  in  the  limbs 
(cases  of  '  paresis  '  as  they  are  often  termed) 
which  are  most  apt  to  be  confoimded  with 
certain  weaknesses  or  motor  defects  due  to 
joint-disease. 

In  actual  practice  the  primary  question  as 
to  the  nature  of  the  paralysis  may  be,  and 
commonly  is,  somewhat  simplified,  inas- 
much as  the  varieties  included  imder  class 
A  may  be  weU  merged  in  the  first  instance 
with  the  primary  category  of  class  B  (that 
is,  the  cases  of  paralysis  dependent  upon 
defect  in  some  portion  of  the  cerebral  path 
for  outgoing  motor  incitations) ;  just  as 
those  of  class  C  may  be  included  under 
the  second  and  thu-d  categories  of  class  B 
(that  is,  the  cases  in  which  there  is  defect  in 
some  portion  either  of  the  spinal  or  of  the 
peripheral  path  for  motor  incitations).  Thiis 
the  recognition  of  the  varieties  of  paralysis 
included  under  classes  A  and  C  belong  to 
the  secondary  or  more  special  problems  con- 
nected with  diagnosis.  The  so-called  '  hys- 
terical '  forms  of  paralysis,  for  instance,  are 
to  be  regarded  as  due  to  functional  perver- 
sion rather  than  to  actual  structural  damage 
in  certain  portions  of  the  nervous  system. 
It  seems  evident,  however,  that  in  the  first 
place  we  should  decide  whether  we  have  to 
deal  with  a  disease  of  the  brain  or  of  the 
spinal  cord,  before  dealing  with  the  secondary 
question  as  to  whether  such  disease  is  of  the 
merely  functional  or  of  the  structural  type. 

Thus,  for  practical  purposes  the  several 
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kinds  of  paralysis  are  primarily  divisible 
into  three  distinct  categories,  based  upon  the 
situation  of  the  damage,  lesion,  or  defective 
activity  by  which  they  are  occasioned.  We 
have  to  do  with — 

1.  Paralyses  of  EncejohaUc  Origin  ; 

2.  Pwralyses  of  Spinal  Origin  ; 

3.  Pa/ralyses  of  Peripheric  Origin  ; 
according  as  the  cause  is  one  which  ope- 
rates upon  or  within  some  part  of  the  great 
centres  within  the  cranium ;  upon  or  within 
some  part  of  the  spinal  cord ;  or  upon  or 
within  some  one  or  more  of  the  nerve- 
trunks,  in  parts  situated  either  inside  or 
outside  the  cranium  or  the  spinal  canal. 

It  will  easily  be  understood  that  each  of 
these  primary  groups  of  paralysis,  and  es- 
pecially the  first,  includes  very  many  varie- 
ties, the  recognition  of  which  is  often  a 
matter  of  extreme  difficulty — only  to  be 
achieved  after  an  attentive  and  minute  study 
of  all  the  details  of  a  case  by  those  who  are 
well  instructed  as  to  the  anatomy  and  phy- 
siology of  the  nervous  system,  and  most 
familiar  by  daily  practice  with  the  estima- 
tion of  the  import  of  the  various  signs  and 
symptoms,  in  the  light  supplied  by  such 
knowledge. 

The  primary  diagnosis  should  however, 
in  the  great  majority  of  cases,  be  capable 
of  being  made  by  the  practitioner  with  com- 
parative certainty.  In  so  doing  he  will  be 
guided  by  the  general  agreement  as  to  signs 
and  symptoms  presented  by  the  case  before 
him  with  one  or  other  of  the  semi-combina- 
tions now  to  be  mentioned. 

1.  Paralyses  of  Encephalic  Origin. — 
These  may  or  may  not  be  ushered  in  by  an 
apoplectic  attack,  by  an  epileptiform  fit,  or 
by  a  series  of  fits.  The  paralysis  is  usually 
confined  to  one  half  of  the  body,  though 
only  certain  parts  of  it  are  affected,  namely, 
more  or  less  of  one  half  of  the  face,  with 
the  arm  and  the  leg  (either  incompletely 
or  completely)  on  the  same  side,  while  the 
muscles  of  the  trunk  are  comparatively  httle 
aft'ected.  Where  the  paralysis  is  incomplete, 
the  arm  is  commonly  more  affected  than  the 
leg.  Except  where  loss  or  impairment  of 
consciousness  still  exists,  or  in  cases  where 
both  sides  of  the  brain  are  affected,  the 
patient  almost  invariably  retains  control  over 
the  bladder  and  rectum.  The  common  sen- 
sibility of  the  same  half  of  the  body  may  for 
a  shorter  or  longer  period  from  the  com- 
mencement of  the  disease  be  more  or  less 
diminished.  The  electrical  irritability  of  the 
paralysed  muscles  is  not  notably  altered. 
The  superficial  reflexes  are  often  diminished, 
and  the  deep  reflexes  mostly  exalted  on  the 
paralysed  side  of  the  body.  See  Spinal 
Cord,  Diseases  of. 

These  are  the  general  characters  of  a  form 
of  paralysis  due  to  unilateral  lesions  of  the 
brain,  commonly  known  as  Hemiplegia.  It 
is  met  with  almost  as  firequently  on  the  one 


as  on  the  other  side  of  the  body,  and  may 
occasionally  affect  both  sides  simultaneously. 
A  lesion  in  the  right  half  of  the  brain  pro- 
duces hemiplegia  on  the  left  side  of  the  body, 
and  vice  versa. 

2.  Paralyses  of  Spinal  Origin. — 
These  forms  of  paralysis  usually  commence 
without  convulsions  or  impairment  of  con- 
sciousness, though,  like  those  of  the  last  cate- 
gory, they  may  be  either  sudden  or  gradual 
in  their  mode  of  onset.  They  are,  however, 
commonly  characterised  by  the  implication, 
to  a  variable  extent,  of  both  sides  of  the  body. 
In  the  great  majority  of  cases  the  lower  ex- 
tremities, either  alone  or  with  the  trunk- 
muscles  up  to  a  certain  level  of  nerve- 
supply,  are  the  parts  that  are  paralysed.  The 
arms  are  much  less  frequently  affected,  because 
a  large  majority  of  lesions  in  the  cord  occur  in 
its  dorsal  and  lumbar  segments.  It  is  common 
for  control  over  the  bladder  and  rectum  (one 
or  both)  to  be  more  or  less  lost.  The  motor 
paralysis  may  exist  with  little  or  no  impair- 
ment of  sensibility;  though  in  many  cases 
sensation,  in  one  or  other  of  its  modes,  is 
defective  in  the  paralysed  parts.  The  upper 
limit  of  defective  or  altered  sensibility  ia 
often  marked  round  the  trunk  by  a  sense  of 
constriction,  or  a  feeling  as  if  a  band  were 
tied  round  the  body  ('  girdle  sensation '). 
The  electric  irritability  of  the  paralysed 
muscles  may  be  either  little  altered,  or  it 
may,  especially  in  some  parts,  be  modified 
in  the  manner  to  be  described  in  the  next 
section  as  characteristic  of  the  '  reaction  of 
degeneration ' — and  in  this  latter  case  early 
and  marked  atrophy  of  such  paralysed 
muscles  may  be  looked  for. 

These  are  forms  of  paralysis  commonly 
known  by  the  name  of  Paraplegia.  Both 
sides  of  the  body  are  usually  affected — equally 
or  imequaUy — because  of  the  frequency  with 
which  the  lesion,  or  cause  of  the  disease,  in- 
volves both  halves  of  the  spinal  cord.  Where 
this  is  not  the  case,  however,  and  the  injury 
or  lesion  is  confined  to  one  half  of  the  cord, 
in  one  or  other  region,  a  condition  known  as 
Hemiparaplegia  results,  in  which,  in  addition 
to  other  special  characters,  there  is  an  absence 
of  any  trace  of  facial  paralysis,  even  though 
the  arm  and  leg  on  one  side  of  the  body 
(where  the  lesion  exists  high  up,  in  the 
cervical  region  of  the  cord)  may  be  imphcated 
in  much  the  same  manner  as  they  are  in 
hemiplegia.  Here,  however,  the  paralysis 
of  motion  occurs  on  the  same  side  as  the 
lesion. 

3.  Paralyses  of  Peripheric  Origin. — 

The  majority  of  paralyses  resulting  firom 
disease  or  injury  of  motor  nerve-trunks  are 
rendered  comparatively  easy  of  recognition 
by  the  fact  that  the  loss  of  power  is  in  each 
case  limited  to  the  muscles  supplied  by  par- 
ticular nerves.  .This  circumscribed  nature  of 
the  paralysis  is  a  fact  of  great  value  for  dia- 
gnostic purposes— especially  when  the  loss  of 
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power  is  complete  rather  than  partial,  be- 
cause it  is  in  these  cases  more  pai'ticularly 
that  we  are  apt  to  get  another  characteristic 
sign  of  peripheral  paralysis,  namely,  an 
altered  electrical  excitability  of  both  nerve 
and  muscles.  Where  the  injury  to  or  disease 
of  a  nerve-trunk  is  well-marked,  so  that  its 
fibres  are  either  severed  or  rendered  incapable 
of  conducting  stimuli  from  the  centres,  owing 
to  pressure  or  other  causes,  it  is  found  that 
within  a  period  of  six  to  fourteen  days  the 
following  electrical  phenomena  may  be  de- 
tected :  Loss  of  irritability  of  the  affected 
nerve-trunk  to  both  electric  currents  ;  loss 
of  or  greatly  diminished  irritability  of  the 
affected  muscles  under  stimulation  by  the 
faradic  current,  together  with  an  increase 
of  their  sensitiveness  to  the  voltaic  or  con- 
tinuous current — so  that  they  respond  to  the 
latter  even  more  readily  than  the  correspond- 
ing muscles  of  the  opposite  side.  These  cha- 
racteristics, as  a  whole,  together  with  certain 
minor  pecuharities,  constitute  the  so-called 
'reaction  of  degeneration'  {see  Electricity 
IN  Medicine).  To  these  characters  must  be 
added  the  further  peculiarity  that  the  mus- 
cles thus  affected  are  apt  speedily  (within 
two  or  three  weeks  from  the  onset  of  the 
paralysis)  to  show  a  marked  amount  of 
atrophy — a  change  easily  to  be  appreciated 
in  limb-muscles,  and  in  some  of  those  per- 
taining to  the  trunk,  but  by  no  means  so 
obvious  in  the  muscles  of  the  face. 

Morbid  processes  involving  sensory  nerves, 
special  or  other,  are,  of  course,  characterised 
by  the  nature  of  the  special  loss  of  sensibility, 
or  by  the  area  over  which  common  sensibility 
is  impaired  or  lost  in  different  cases. 

And,  again,  where  we  have  to  do  with 
serious  disease  or  damage  to  mixed  motor 
and  sensory  nerves,  this  is  detected  by  the 
recognition  of  motor  and  sensory  defects  so 
combined  as  to  be  compatible  only  with  im- 
pairment of  function  in  this  or  that  mixed 
nerve. 

The  above  constitute  the  characters  which 
are  in  the  main  to  be  relied  on  for  the  dia- 
gnosis of  paralyses  of  peripheric  origin,  caused 
by  lesions  of  individual  nerves.  StiU  it  must 
not  be  forgotten  that  when  the  ganglion-cells 
in  the  bulb  or  spinal  cord,  which  consti- 
tute the  nerve-nuclei  of  the  several  motor 
nerves,  are  diseased,  we  may  have  almost 
precisely  the  same  effects  produced  as  if  the 
nerve-trunks  had  been  damaged  in  some 
part  of  their  course — that  is,  we  may  have 
in  each  case  the  electrical  '  reaction  of  de- 
generation '  followed  by  speedy  atrophy  of 
the  affected  muscles.  In  this  case,  indeed, 
where  we  have  disease  of  an  atrophic  cha- 
racter limited  to  the  nerve-cells  composing 
the  nucleus  of  a  motor  nerve  or  nerves,  we 
should  have  a  form  of  paralysis,  tolerably  well 
typified  by  'labio-glosso-laryngeal  paralysis,' 
which  might  almost  with  indifference  be 
placed  either  in  the  category  of  spinal  or  of 


peripheric  nervous  disease.  The  lesion  would 
be,  it  is  true,  spinal  in  seat ;  and  yet  it  would 
be  attended  by  all  the  clinical  characters  per- 
taining to  disease  of  the  nerve-trunks — and 
this  naturally  enough,  seeing  that  the  disease 
would  in  fact  simply  affect  the  proximal 
extremities  of  nerve-trunks. 

What  has  just  been  said  will  serve  to  ex- 
plain how  it  is  that  in  many  cases  of  paralysis 
of  spinal  origin,  that  is,  due  to  large  '  trans- 
verse '  lesions,  seriously  damaging  the  grey 
matter  of  the  cord,  we  may  get,  together  with 
the  wide  or  general  distribution  of  such  a 
paralysis,  evidence  that  in  some  of  the 
muscles  the  electrical  '  reaction  of  degenera- 
tion '  may  be  detected  as  well  as  early  wast- 
ing. These  characteristics  of  peripheral 
paralysis  will,  in  fact,  occur  in  muscles  where 
the  grey  matter  at  the  roots  of  the  nerves,  by 
which  they  are  supplied,  has  been  destroyed. 
In  cases  of  paraplegia  due  to  large  transverse 
lesions  limited  to  the  cer\acal  or  to  the  upper 
dorsal  region,  we  might,  therefore,  look  for 
and  find  the  'reaction  of  degeneration,'  with 
early  wasting  in  some  of  the  muscles  of  the 
tipper  extremities  or  of  the  trunk,  whilst  we 
should  not  find  these  characters,  nor  be  war- 
ranted in  looking  for  them,  in  the  muscles 
of  the  equally  paralysed  lower  extremities. 

Of  course,  in  most  cases  of  paralysis,  the 
patient's  personal  and  fanuly  history,  as  weU 
as  the  mode  of  onset  of  the  disease,  will  help 
to  throw  hght  upon  the  question  whether,  in 
the  case  before  us,  we  have  to  do  with  a 
paralysis  of  encephalic,  of  spinal,  or  of  peri- 
pheric origin. 

The  further  characters  of  paralyses  of 
spinal  origin  (paraplegias  and  hemipara- 
plegias)  vsdll  be  found  described  in  the  article 
Spinal  Cord,  Diseases  of;  whilst  those  of 
the  paralyses  of  peripheric  origin  will  be 
found  in  the  various  articles  on  diseases  of 
special  motor  and  sensory  nerves,  such  as 
the  facial,  the  trigeminus,  the  sciatic,  and 
many  others. 

The  peripheral  type  of  paralysis,  when  due 
to  affections  not  of  single  nerve-trunks,  such 
as  we  have  hitherto  been  considering,  but 
to  the  simultaneous  affection  of  peripheral 
nerves  in  many  parts  of  the  body  (mostly 
1  brought  about  by  toxic  agencies  of  different 
I  kinds),  has,  during  recent  years,  been  shown 
to  be  much  more  common  than  was  pre- 
viously suspected.    This  whole  subject  is, 
however,  a  very  compKcated  one.  which  will 
be  found  treated  mainly  in  a  separate  article 
{see  Neuritis,  Multiple),  as  well  as  in  others, 
to  which  references  will  there  be  given. 
I     The  type  of  those  diseases  included  imder 
j  the  head  of  Paralj^ses  of  Encephalic  Origin 
'  will  now  be  more  particularly  described. 
This  account  of  the  characters  pertaining 
to  an  ordinary  form  of  Hemiplegia  can  per- 
haps best  be  given  by  detailing  the  combina- 
tion of  signs  and  sjTuptoms  produced  by 
[  disease,  either  in  the  form  of  haemorrhage  or 
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cf  softening  in  or  near  the  internal  capsule 
as  it  passes  through  one  of  the  corpora 
striata.  We  may  suppose  such  disease  to  be 
situated  on  the  right  side  of  the  brain,  when, 
as  a  consequence,  we  should  meet  with  a  left 
hemiplegia. 

Characters  of  Left  Hemiplegia  from 
disease  affecting  the  internal  capsule  in  or 
near  the  right  Corpus  Striatum. — Where 
there  is  a  sudden  onset  of  the  disease  and  a 
large  lesion,  such  as  may  occur  especially  in 
some  instances  of  haemorrhage,  the  symptoms 
may  be  ushered  in  by  an  apoplectic  attack ; 
and  a  condition  of  unconsciousness  may 
remain,  as  a  result  of  general  brain-shock, 
for  minutes,  hoiurs,  or  even  days.  Convul- 
sions rarely  occur  in  such  a  case.  Where 
the  haemorrhage  is  slighter  in  amount,  or 
where  the  causes  of  softening,  in  the  form  of 
vascular  obstruction,  are  limited  in  seat  and 
not  abruptly  brought  about,  there  may  be  no 
loss  of  consciousness  whatever  at  the  onset, 
nor  any  sensation  referred  to  the  head.  The 
patient  may  perhaps  experience  a  mere 
momentary  vertigo ;  and  sensations  of  numb- 
ness or  tingling  rather  than  of  actual  pain 
may  be  felt  for  a  minute  or  two  in  one  or 
other  limb,  or  perhaps  in  both  hmbs,  before 
their  weakness  or  actual  paralysis  is  detected. 

In  a  case  of  this  kind,  or  after  recovery  of 
consciousness  in  the  more  severe  form  of  the 
disease,  the  patient  will  on  examination  be 
found  to  present  the  , following  characteris- 
tics ;  (1)  An  absence  of  any  decided  mental 
disturbance;  (2)  slight  'thickness'  of  speech; 
(3)  more  or  less  deviation  of  the  tongue  to- 
wards the  paralysed  side,  when  it  is  pro- 
truded ;  (4)  partial  and  incomplete  paralysis 
of  the  facial  muscles  on  the  side  on  which 
the  paralysis  of  the  limbs  exists — the  angle 
of  the  mouth  is  lower  and  the  naso-labial 
fold  less  distinct  than  on  the  opposite  side, 
though  the  two  eyes  can  be  closed  almost 
equally  well ;  (5)  more  or  less  complete  loss 
of  voluntary  power  over  the  left  arm  and 
leg;  (6)  a  flaccid  state  of  the  muscles  of  these 
limbs,  which  are  found  to  respond  naturally, 
or  perhaps  even  a  little  too  readily,  both  to 
the  faradic  and  voltaic  currents  ;  (7)  some 
slight  loss  of  sensibility,  as  well  as  a  feeling 
of  numbness,  on  the  paralysed  half  of  the 
body ;  (8)  sHght  elevation  of  temperatmre  on 
the  paralysed  as  compared  with  the  non- 
paralysed  side  of  the  body— the  difference 
being  seldom  more  than  one  degree  of  the 
Fahrenheit  scale. 

Of  these  signs,  the  thickness  of  speech,  the 
deviation  of  the  tongue,  the  paralysis  of  the 
face,  and  the  diminished  sensibility,  soon 
either  grow  perceptibly  less  or  actually  dis- 
appear. In  the  shghter  cases,  after  some 
days  or  a  week  or  two,  there  may  also  be 
some  return  of  voluntary  power  over  the  leg 
and  the  arm  ;  but  in  the  more  severe  forms 
of  complete  hemiplegia,  not  proving  fatal, 
any  recovery  of  motor  power  in  the  limbs 


may  be  delayed  for  months  instead  of  weeks, 
and  then  perhaps  the  recovery  may  be  only 
very  sUght.  In  the  majority  of  cases,  how- 
ever, the  recovery  of  power  begins  to  show 
itself  in  the  leg  sooner  than  in  the  arm  ;  and 
the  muscles  about  the  proximal  joints  are  in 
each  case  capable  of  being  called  into  action 
before  those  moving  joints  which  are  more 
remote.  Sometimes  in  the  early  stages  of 
the  disease  some  amount  of  rigidity  may  be 
met  with  in  the  arm  or  in  the  leg,  or  in  both 
simultaneously,  which  is  found  to  disappear 
during  sleep — '  early  rigidity ' ;  whilst  later 
on  a  more  permanent  form  of  rigidity  asso- 
ciated with  organic  changes  in  the  muscles 
and  tendons — 'late  rigidity' — is  apt  to  super- 
vene. 

The  particular  combinations  of  symptoms 
met  with  in  different  cases  of  hemiplegia 
vary  in  an  almost  endless  manner,  as  the 
situation  of  the  brain-lesion  varies,  and  also 
to  a  less  marked  extent  in  accordance  with 
variations  in  its  magnitude,  and  in  the  sud- 
denness with  which  the  lesion  occurs.  Thus, 
in  regard  to  variations  in  the  extent  and 
completeness  of  motor  paralysis  alone,  we 
may  have  merely  a  slight  facial  paralysis, 
with  some  weakness  of  the  arm  on  the  same 
side,  and  none  of  the  leg ;  or  the  paralysis  of 
arm  and  face  may  be  more  marked,  together 
with  slight  paralysis  of  the  leg ;  or  paralysis 
maybe  pretty  complete  in  all  three  situations. 
More  rarely  the  leg  may  be  more  completely 
paralysed  than  the  arm.    At  other  times, 
from  brain  disease,  paralysis  may  occur  only 
in  the  face,  in  the  arm,  or  in  the  leg ;  and 
then  we  have  what  is  termed  facial  mono- 
plegia, brachial  monoplegia,  or  crural  mono- 
plegia respectively.    Biit  where  lesions  exist 
in  both  hemispheres  of  the  brain,  or  in  the 
pons  Varohi,  a  double  hemiplegia  condition 
may  exist — either  complete  or  incomplete, 
and  in  the  latter  case  probably  unequal  in 
degree  on  the  two  sides  of  the  body.  Similar 
variations  exist  in  regard  to  many  of  the 
other  concomitants  of  the  hemiplegic  state  ; 
for  example,  as  regards  the  amount  of  mental 
distmrbance,  the  kind  and  degree  of  impair- 
ment of  speech,  the  amount  of  paralysis  of 
tongue   and   difficulty  of  deglutition,  the 
amount  of  paralysis  of  the  face  and  of  im- 
plication of  the  ocular  muscles,  the  amount 
of  impairment  of  common  sensibility  and 
of  the  special  senses,  the  amount  of  difference 
in  temperature  between  the  two  sides  of  the 
body,  and  the  amount  of  command  over  the 
sphincters  of  the  bladder  and  rectum.  Com- 
bined in  different  groups,  owing  to  the  different 
relative  development  of  these  or  those  par- 
ticular symptoms,  we  get  the  characteristics 
of  all  the  different  grades  and  kinds  of  hemi- 
plegia actually  met  with  in  practice. 

To  attempt  to  connect  this  difference  in 
grouping  of  the  signs  and  symptoms  with 
differences  in  the" locality  of  the  lesion,  is  to 
concern  ourselves  with  the  secondary,  as 
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opposed  to  what  has  been  previously  termed 
the  primary,  problem  of  diagnosis.  We 
should  then  have  to  consider  what  is  more 
especially  termed  regional  diagnosis,  which, 
however,  can  only  be  attempted  after  careful 
study  has  been  given  to  the  several  distinctive 
effects  produced  by  disease  in  the  different 
regions  and  parts  of  the  encephalon,  which 
wiU  be  found  detailed  in  a  series  of  special 
articles. 

In  attempting  to  arrive  at  a  pathological 
diagnosis  in  any  case  of  paralysis,  our  atten- 
tion must  be  given  more  to  the  mode  of  onset 
of  the  affection,  and  to  the  state  of  other 
organs  and  parts  of  the  body,  than  to  the 
signs  and  symptoms  of  the  estabhshed  dis- 
ease, though  we  are  compelled  to  rely  most 
upon  these  latter  for  the  establishment  of  a 
regional  diagnosis.  Still  these  two  sides  to 
the  problem  of  diagnosis  are  often  very  inti- 
mately related  to  one  another,  so  that  it  may 
be  essential  to  consider  them  concurrently  in 
order  to  derive  from  each  side  of  the  problem 
all  the  light  that  may  be  possible  for  the 
elucidation  or  confirmation  of  the  other  half 
of  it. 

The  questions  concerning  Prognosis  and 
Treatment  are  considered  separately  under 
the  head  of  the  special  forms  of  paralysis, 
and  of  the  diseases  giving  rise  to  the  different 
kinds  of  paralysis  of  encephalic,  of  spinal, 
and  of  peripheric  origin. 

H.  Charlton  Bastian. 

PARALYSIS    AGITANS.— Synon.  : 

Shaking  Palsy ;  Fr.  Paralysie  Tremhlante ; 
Ger.  Schiittelldhmung. 

Definition. — A  disease  of  advanced  life; 
progressive  in  its  course ;  and  characterised 
mainly  by  tremors  of  the  limbs  occurring 
independently  of  muscular  exertion,  rigidity 
of  muscles,  and  a  tendency  in  walking  to  loss 
of  equilibrium. 

iETiOLOGY. — The  causes  of  paralysis  agitans 
are  obscure.  It  is  rarely  met  with  prior  to 
forty  years  of  age,  but  becomes  more  and 
more  frequent  as  life  advances.  It  affects 
both  sexes,  but  men  probably  more  frequently 
than  women.  There  is  little  reason  to  regard 
it  as  hereditary.  It  has  been  attributed  to 
violent  emotion,  to  excessive  bodily  fatigue, 
and  to  exposure  to  cold  and  wet.  It  has  also 
been  referred  to  wounds  or  injuries  involving 
nerves.  In  many  cases  no  cause  is  assigned 
or  can  be  discovered. 

Anatomical  Characters. — The  disease,  no 
doubt,  is  one  of  the  nervous  centres.  But  no 
distinctive  lesion  has  yet  been  discovered  in 
these  parts.  Sclerotic  and  other  degenerative 
changes,  evidences  of  sanguineous  exudations 
in  the  course  of  some  of  the  smaller  vessels, 
diseased  arteries,  and  various  coarse  lesions, 
have  not  infrequently  been  met  with  in  the 
cord  and  brain;  but  the  morbid  changes 
hitherto  observed  have  been  variable  in  seat 
and  character,  and  such  only  as  are  fre- 


quently present  under  other  circumstances 
in  persons  who  die  in  old  age. 

Symptoms. — Paralysis  agitans,  with  few  ex- 
ceptions, comes  on  insidiously.    The  patient 
is  first  attacked  with  occasional  tremors  in  a 
hand,  a  thumb,  or  a  foot.    These  attacks 
come  on  irregularly,  without  obvious  cause, 
and  last  for  an  uncertain  period.    But  gra- 
diaally  they  increase  in  frequency,  duration, 
and  severity,  and  spread  from  the  part  first 
involved,  tmtil,  at  length,  probably  all  the 
limbs  become  implicated.    In  most  cases 
the  tremors,  commencing  in  a  hand  or  foot, 
by  slow  degrees  invade  the  rest  of  the  limb, 
and  thence  spread  in  hemiplegic  fashion  to 
the  other  limb  of  the  same  side.    Less  com- 
monly the  affection  spreads  in  the  first 
instance  from  one  leg  to  the  other.  And 
very  rarely  do  both  arms  suffer,  the  legs 
remaining  free,  or  does  the  affection  involve 
the  limbs  diagonally.    Associated  with  the 
tremors,   sometimes  preceding  them,  but 
much  more  frequently  coming  on  at  a  later 
period  of  the  disease,  there  may  always  be 
observed  a  peculiar  rigidity  of  the  muscles. 
This  is  often  attended  with  cramp-like  pains, 
and,  like  the  tremors,  is  liable  at  first  to 
more  or  less  obvious  and  prolonged  inter- 
missions.   It  implicates  the  muscles  of  the 
head  and  neck  and  trimk,  as  well  as  those  of 
the  extremities,  and  the  flexor  muscles  in 
greater  degree  than  their  opponents.  Another 
remarkable  characteristic   of  the  disease, 
always  developed  sooner  or  later,  is  an  in- 
ability to  maintain  eqitQibrium  when  walking 
is  attempted. 

When  paralysis  agitans  is  fully  developed, 
and  the  several  phenomena  above  enu- 
merated are  associated,  the  collective  symp- 
toms produce  a  very  remarkable  and  charac- 
teristic picture.  The  tremors  involve  the 
arms  and  legs ;  the  head  and  neck  remaining, 
as  a  rule,  absolutely  iree.  They  consist  of 
fine  and  rapid  oscillations,  which  are  more 
or  less  constant,  but  Uable  to  exacerba- 
tions ;  cease  during  sleep ;  can  occasionally 
be  arrested  temporarily  by  voluntary  effort ; 
and  often  occur  with  exceptional  violence 
when  the  patient  is  otherwise  at  absolute 
rest.  The  movements  of  the  hands  are 
pecuhar.  The  thumbs  are  usually  extended, 
and  the  fingers  flexed  upon  them ;  and  col- 
lectively they  move  as  though  the  patient 
were  rolling  a  pencil  or  crumbling  bread. 
The  oscillations,  however,  are  not  limited  to 
the  hands,  but  involve  the  wrists  and  other 
jomts  of  the  upper  extremities.  The  tremors 
of  the  lower  limbs,  especially  when  the 
patient  stands,  are  necessarily  transmitted 
to  the  rest  of  the  body.  In  some  cases  the 
entire  head,  or  the  lower  jaw,  presents  tremors 
like  those  affecting  other  parts  of  the  body. 
The  rigidity,  which  affects  in  a  greater  or 
less  degi-ee  all  the  muscles,  imparts  a  striking 
character  to  the  patient's  attitude  and  aspect. 
It  causes  the  arms  to  stand  out  shghtly  from 
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the  trunk;  the  elbow-  and  wrist-joints  to 
be  sHghtly  flexed;  the  hands  to  be  tilted 
towards  the  itkiar  side,  and  to  rest  in  front 
of  the  abdomen  at  or  near  the  waist ;  and 
the  fingers  to  be  flexed  or  distorted  at  their 
several  joints.   It  causes  the  trunk  to  incline 
forwards,  as  the  patient  stands  or  walks; 
the  knees  to  be  slightly  bent  ;  and  the  feet 
to  be  extended  at  the  ankles ;  so  that  he 
rests  upon  his  toes.     But,  above  all,  it 
causes  the  head  and  neck  to  be  thrown 
forwards,  and  to  be  retained  rigidly  in  that 
position,  and  the  features  to  be  imnaobne 
and  inexpressive.     This  peculiar  fixity  of 
the  head  and  neck  and  face,  associated  as 
it  is  with  constant  tremors  in  the  limbs, 
constitutes  a  very  striking  feature  of  the 
disease.    The  difficulty  of  maintaining  equi- 
librium, though  no  doubt  increased  largely 
by  the  presence  of  muscular  tremors  and 
rigidity,  is   not  wholly  due  to  them,  for 
it  may  be  weU  developed  at  a  very  early 
stage  of  the  disease.    Moreover,  it  may  be 
long  delayed.  When  thus  affected  the  patient 
has  some  difficulty  in  rising  from  his  seat ; 
and,  before  he  starts  off  walking,  he  probably 
hesitates  a  little,  as  though  for  the  purpose 
of  balancing  himself.    Then,  with  his  body 
bent  forwards,  he  begins  to  walk,  perhaps 
with  some  care,  but  soon  his  steps  become 
rapid  and  short,  and  he  runs  forwards  in 
spite  of  himself,  and  if  not  arrested  probably 
falls.  Sometimes  the  tendency  of  the  patient 
is  to  run  backwards,  even  though  the  body 
incline  forwards.  Often  in  these  cases,  while 
the  patient  is  being  propelled  forwards  ap- 
parently in  spite  of  himself,  a  sudden  pluck 
at  his  clothes  will  reverse  or  alter  the  direc- 
tion of  his  accelerating  movement.  These 
phenomena  are  not  attended  with  vertigo. 

Other  symptoms  less  striking  than  the 
above,  but  of  more  or  less  importance,  are 
usually  present  m  shaking  palsy.  There  is 
generally,  even  from  the  first,  a  great  sense 
of  weariness  in  the  affected  muscles,  especially 
after  exertion  or  an  attack  of  tremors  ;  but, 
contrary  to  what  might  be  supposed,  the 
tremulous  and  rigid  muscles  are,  as  a  rule, 
markedly  stronger  than  their  as  yet  unaffected 
feUows.  The  patient,  more  particularly  late 
m  the  disease,  becomes  excessively  irritable 
and  fidgety,  so  that  at  night  especially  he 
finds  it  difficult  or  impossible  to  place  him- 
self m  a  comfortable  position ;  he  is  apt  also 
to  suffer  from  a  painful  sense  of  heat,  mainly 
referred  to  the  epigastrium  and  back.  Speech 
generally  becomes  markedly  affected,  not 
fi^om  loss  of  language,  but  from  difficulty  of 
eriunciation.  Words  are  uttered  slowly,  and 
with  manifest  effort.  Associated  with  this 
13  ^rV^  often  tremulousness  of  the  tongue. 
ant  the  slowness  and  difficulty  of  utterance, 
wnich  are  often  associated  with  slowness  and 
difficulty  of  deglutition,  constitute  only  one 
manifestation  of  the  general  slowness  and 
aifliculty  of  movement  which,  for  the  most 


part,  characterise  the  disease.  Sensation  is 
not  impaired;  and  the  patient  retains  his 
mental  faculties,  as  well  as  control  over  the 
rectum  and  bladder. 

Diagnosis. — The  affections  with  which 
paralysis  agitans  is  most  likely  to  be  con- 
founded are  disseminated  sclerosis,  and  mer- 
I  curial  tremors.  But  in  the  former  of  these 
<  the  tremors  occur  only  when  the  muscles 
are  in  use,  and  for  the  most  part  involve  the 
head ;  the  limbs  early  become  paralysed ; 
the  patient  has  no  tendency  to  run  forwards 
or  backwards  ;  and  generally  nystagmus  is 
present.  In  the  latter  affection  there  is  prob- 
ably a  history  of  exposure  to  the  fumes  of 
mercury ;  the  tremors  involve  not  only  the 
limbs,  but  the  head  and  neck,  and  are  sym- 
metrical; and  there  is  an  absence  of  the 
pecuhar  gait  of  paralysis  agitans.  See  Mer- 
cury, Diseases  Arising  from. 

Progress  and  Terminations. — Paralysis 
agitans  is  of  slow  and  often  irregular  pro- 
gress, and  usually  lasts  for  many  years; 
indeed  it  may  be  many  years  before  it  attains 
its  fuU  development.  In  rare  cases  it  is  re- 
covered from  in  the  early  stage ;  but  for  th& 
most  part  it  is  incurable.  In  its  last  stage 
the  patient  becomes  confined  to  his  couch  or 
bed ;  the  muscles  waste ;  the  tremors,  though 
generally  extreme  at  the  time,  occasionaUy 
cease;  the  mental  powers  fail;  bed-sores 
form ;  and  general  prostration  ensues.  Death 
is  due  either  to  asthenia,  or  to  some  inter- 
current disorder,  more  especially  pneumonia.. 

Treatment. — In  treating  shaking  palsy  it 
is  of  iniportance  to  give  careful  attention  to 
all  hygienic  measures,  and  to  promote  the 
patient's  health,  if  need  be,  by  tonics. 
Specific  treatment  has  proved  of  little  or  nO' 
service.  Nervine  tonics  and  sedatives  have 
been  largely  employed;  and  those  which 
have  found  most  favour  probably  are  iron, 
strychnine,  and  hyoscyamus.  The  systematic 
use  of  baths  has  occasionally  proved  of  tem- 
porary benefit.  The  persistent  appUcation  of 
the  continuous  galvanic  current  seems  to 
have  been  serviceable  in  some  cases.  Pro- 
fessor Charcot  has  recently  recommended  the- 
use  of  the  vibrating  chair. 

J.  S.  Bristowe. 

PABALYSIS,  Diphtheritic— Synon.  : 
Fr.  Pm-alysie  DiphihSriUque ;  Ger.  DipJi- 
theritische  Lahmung. — A  peculiar  form  of 
motor  paralysis,  with  a  variable  amount  of 
sensory  impairment,  which  develops  in  a  sub- 
acute manner  after  diphtheria,  increases  and 
spreads,  and  either  causes  death  or  gradually 
passes  away. 

^TiOLOGY.  —  The  frequency  with  whicL 
diphtheria  is  followed  by  this  paralysis  varies 
in  different  epidemics  from  about  10  to  60' 
per  cent. ;  on  an  average,  about  one-fourth 
of  those  who  do  hot  die  from  the  primary 
disease  suffer  afterwards  firom  definite  palsy.. 
It  occurs  at  any  age,  but  is  rare  in  early 
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childhood,  and  seems  to  increase  in  fre- 
quency with  age.    Most  cases  occur  in  early 
life,  because  most  cases  of  diphtheria  occur 
then.    Neither  previous  health  nor  severity 
of  the  primary  disease  influences  its  oc- 
currence.   It  foUows  diphtheria  of  wounds 
as  well  as  the  common  form.    Paralysis,  in 
various  forms  and  degrees,  occurs  associated 
with,  or  as  a  sequel  of,  influenza,  typhoid 
and  typhus  fevers,  relapsing  fever,  cholera, 
dysentery,  small-pox,  and  pneumonia ;  but 
only  in  rare  instances  does  such  paralysis 
bear  a  resemblance,  never  very  close,  to  that 
after  diphtheria.    A  similar  paralysis  has 
been  supposed  occasionally  to  follow  ton- 
sillitis, but  it  is  probable  that  the  antecedent 
sore -throat  has  been  really  unrecognised 
diphtheria. 

Symptoms. — The  onset  is  usually  in  the 
second,  third,  or,  less  commonly,  the  fourth 
week  after  the  termination  of  the  primary 
disease:  but  it  may  begin  as  early  as  the 
second  day  of  convalescence,  and,  in  rare 
cases,  even  while  there  is  still  false  mem- 
brane in  the  throat.    The  first  part  to  be 
paralysed  is  almost  always  the  soft  palate, 
the  affection  of  which  is  revealed  by  the 
regurgitation,  through  the  nose,  of  liquids 
that  are  being  swallowed,  and  by  a  nasal 
tone  in  the  voice,  due  to  the  resonance  of  the 
nasal  cavities,  which  are  not  shut  off  as  they 
should  be  by  the  elevation  of  the  palate. 
The  same  defect  prevents  the  compression  of 
air  in  the  mouth  necessary  for  the  articula- 
tion of  the  explosive  consonants,  and  'p' 
becomes  '  m.'    Soon  afterwards,  and  some- 
times first,  the  patient  becomes  unable  to 
see  near  objects  distinctly,  on  account  of 
paralysis  of  the  ciliary  muscle.     The  limbs 
then  become  weak;  the  loss  of  power  is 
irregular  in  its  course  and  seat,  but  more  or 
less  syrometrical.    It  usually  increases  to  a 
considerable  degree  of  weakness,  so  that  the 
patient  may  be  imable  to  stand ;  but  it  does 
not  amount  to  absolnte  paralysis.    It  is  ac- 
companied by  flabbiness  of  the  muscles,  and 
often  by  distinct  wasting  in  them,  which  is 
accompanied,  in  aU  but  slight  cases,  by  the 
change  in  electrical  irritability  in  the  nerves 
and  muscles  that  shows  an  acute  degene- 
ration of  the  former.    The  muscles  do  not 
contract  to  faradism  (which  acts  only  on 
their  nerves),  but  contract  with  imdue  readi- 
ness to  voltaism  (which  acts  on  the  muscular 
fibres  themselves) ;  and  the  order  of  response 
to  the  two  poles,  with  different  strengths  of 
current,  is  often  altered.    Eeflex  action  is 
lost  in  the  affected  limbs,  including  the 
knee-jerk.    The  loss  of  this  is  indeed,  m  the 
majority  of  cases,  one  of  the  earliest  symp- 
toms; it  may  appear  before  the  primary 
disease  is  over,  and  it  is  occasionally  the 
only  indication  of  an  affection  of  the  nervous 
system.    The  paralysis,  in  many  cases,  is 
not  confined  to  the  palate,  eye,  and  limbs: 
the  trunk-muscles  may  suffer,  including  the 


intercostals  and  the  diaphragm;  and  the 
pharynx   sometimes  loses  power,  so  that 
swallowing  is  very  difiicult.    The  movement 
of  the  vocal  cords  may  be  lessened  or  lost : 
generally  there  is  weakness  of  both  adduc- 
tion and  abduction,  so  that  the  cords  remain 
a  little  way  apart ;  occasionally  there  is  a 
preponderant  loss  of  abduction,  so  that  the 
cords  are  near  together.    Both  cords  are 
usually  affected ;  in  a  few  cases  one  only  has 
been  weak  or  motionless.    The  action  of  the 
heart  may  be  rapid  or  retarded,  apparently 
from  an  affection  of  its  nerves.    Very  rarely 
the  tongue,  face,  or  eye-muscles  have  been 
weakened. 

Sensory  symptoms  are  also  common.  Loss 
of  sensation  in  the  limbs  sometimes  occurs 
early,  and  is  greater  than  the  motor  weak- 
ness; more  often  it  is  subordinate  to  the 
latter  in  time  and  degree.  It  involves  touch 
alone ;  or  both  touch  and  pain.  It  is  greatest 
towards  the  extremity  of  the  limbs,  and 
generally  symmetrical.  It  may  be  cmriously 
limited  in  position,  as  to  the  palms  and  soles, 
or,  when  in  very  slight  degree,  to  the  fingers. 
The  pharynx  and  upper  part  of  the  larynx 
also  sometimes  become  insensitive,  and  the 
ansesthesia  of  the  upper  part  of  the  latter 
may  increase  the  danger  of  weakness  of  the 
pharynx,  by  facihtating  the  passage  of  parti- 
cles of  food  to  the  glottis  or  into  the  bronchi. 

The  sensibility  of  the  muscles  is  also  often 
lessened,  and  there  is  frequently  distinct 
ataxy  or  incoordination  of  movement,  appa- 
rently in  consequence  of  the  deficiency  of  the 
afferent  impulses  from  the  muscles.  Some- 
times it  exists  in  all  the  limbs,  but  is  usually 
more  marked  in  the  legs  than  in  the  arms ; 
and  it  resembles  a  moderate  degree  of  loco- 
motor ataxy.  The  resemblance  is  mcreased 
by  the  invariable  absence  of  the  knee-jerk, 
and  the  frequency  with  which  there  is  im- 
pairment of  sensation. 

The  special  senses  are  seldom  affected 
beyond  the  common  loss  of  the  power  of 
accommodation  in  the  eye.  Eestriction  of 
the  fields  of  vision  has,  however,  been  noted, 
and  very  rarely  transient  deafness.  The 
sphincters  have  been  affected  in  only  a  few 
very  severe  cases. 

The  course  of  diphtheritic  paralysis  is 
irregular  and  variable.  Its  onset  is,  indeed, 
almost  uniformly  by  the  affection  of  the 
palate  and  eye,  although,  in  rare  cases,  one 
or  both  of  these  parts  have  escaped,  or  their 
impairment  has  been  so  shght  as  to  be 
unnoticed.  The  order  in  which  the  other 
parts  suffer,  and  the  degree  attained  by  the 
paralysis  in  each,  present  no  uniformity. 
As  it  is  passing  away  from  one  part,  and 
the  patient  seems  near  convalescence,  loss 
of  power  may  commence  m  some  otner 
part  and  may  progress  to  a  considerable 
degree :  as  the  limbs  are  recovermg,  the 
pharynx  may  become  weak,  or  the  mter- 
costals  may  faH  to  afford  the  needed  strength 
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for  breathing,  or  indications  of  paralysis  of 


 „.w„„.g,,   j;  J  

the  heart  may  give  reason  for  the  utmost 
concern.  AVhen  one  part,  however,  has  begun 
definitely  to  improve,  the  paralysis  does  not 
again  incx'ease  in  it,  nor  does  it  return  to  a 
part  from  which  it  has  passed  away.  The 
duration  of  the  affection  is  thus  very  vari- 
able, and  may  be  from  two  weeks  to  three 
months.  Death  is  usually  due  to  weakness 
from  inability  to  take  food,  in  consequence 
of  paralysis  of  the  pharynx,  to  asphyxia 
from  the  weakness  of  the  muscles  of  respira- 
tion, or  to  syncope  from  paralysis  of  the 
heart. 

Pathology. — The  naked-eye  changes  are 
<;onfined  to  indications  of  congestion,  and  to 
minute  haemorrhages  in  the  substance  of  the 
brain  and  spinal  cord;  very  seldom  larger 
■extravasations  have  been  found  in  the  brain. 
The  microscope,  however,  shows  a  varying 
degree  of  acute  degeneration  of  the  paralysed 
muscles,  sometimes  very  intense  and  accom- 
panied with  increase  of  their  nuclei.  In  a  few 
instances,  such  intense  changes  in  the  muscles 
have  been  the  only  alteration  found.   On  the 
other  hand,  the  muscles  have  in  some  cases 
presented  little  change.   Degeneration  in  the 
nerves  is  almost  invariable.     It  is  usually 
greatest  towards  the  periphery,  but  in  the 
smaller  branches  there  may  be  disconnected 
tracts  of  degeneration.    Occasionally  it  ex- 
tends up  to,  and  even  involves,  the  anterior 
roots,  very  rarely  the  posterior  roots.  Its 
extent  and  degi-ee  correspond  to  those  of  the 
paralysis.    The  affection  is  one  of  the  nerve- 
fibres  themselves,  the  connective-tissue  ele- 
ments being  little  altered,  except  in  the 
palatme  nerves.    First  the  medullary  sheath 
breaks  up,  and  afterwards,  in  a  less  extent, 
the  axis-cylinder  of  the  fibres.    The  spinal 
cord  is  often  normal,  but  sometimes  shght 

•  alterations  are  found  in  it,  chiefly  a  granular 
'  change  in  the  motor  nerve-ceUs.  In  ex- 
1  ta-emely  acute   cases,   small  extravasations 

have  been  found  in  the  nerve-roots.  Or- 
:  ganisms  have  been  often  searched  for,  but 
as  a  rule  in  vain. 
The  sunilarity  of  these  lesions  to  those 

■  met  with  m  multiple  neuritis  due  to  toxic 

■  substances,  sunple  and  organic,  together  with 
the  absence,  in  the  neighbourhood  of  the 
affected  structures,  of  the  organisms  which 
are  the  actual  cause  of  diphtheria,  makes  it 

t  probable  that  the  affection  is  the  result  of 

■  some  chemical  substance,  circulating  in  the 
Wood,  and  produced  durectly  or  indirectly  by 
the  organisms.  This  opinion  is  supported  by 
tile  analogy  presented  by  other  diseases,  in 

•  ■wnich  changes  in  the  nerve-elements  are 
associated  with  specific  organisms  which 
nave  been  proved  to  act  indirectly  through 
tne  production  of  a  chemical  poison.  More- 
over, the  opinion  has  been  recently  shown  to 
be  correct  by  the  investigations  of  Dr.  Sidney 
Martin  who  has  found  that  the  disease  is 
associated  with  the  presence  of  a  pecuUar 


'albumose'  in  the  blood;  and  that  this,  in- 
jected mto  the  blood  of  an  animal,  produces 
both  the  symptoms,  and  the  exact  lesion  in 
the  nerves,  of  diphtheritic  paralysis.  He 
has  ascertained  facts  which  suggest  that  this 
poison  is  not  produced  directly  by  the  organ- 
isms, but   that   these  generate  a  ferment 
which  enters  the  blood  and  acts  on  albumi- 
nous substances,  especially  in  the  spleen;  and 
that  these  substances,  under  the  influence  of 
this  ferment-like  product  of  the  organisms, 
are  transformed  into  the  poison.  Apparently^ 
the  degree  and  extent  to  which  the  organisms 
give  rise  to  these  chemical  processes  vary 
in  different  cases ;  and  possibly  the  result  is 
influenced  by  differences,  which  we  cannot 
yet  otherwise  discern,  in  the  elements  of  the 
body  from  which  the  poison  seems  to  be  pro- 
duced.   But  the  facts  ascertained  afford  a 
clear  explanation  of  all  the  chief  phenomena 
of  diphtheritic  paralysis. 

Diagnosis.— Only  when  the  character  of 
the  primary  disease  has  not  been  detected 
is  there  any  diffictdty  in  recognising  the 
nature  of  the  paralysis;  but  its  successive 
features  are  so  special,  that,  even  under  these 
circumstances,  the  cases  are  few  in  which  a 
difficulty  ought  to  exist.    It  is  greatest  when 
the  sore-throat  has  been  so  slight  that  medi 
cal  advice  was  not  sought,  early  paralysis  of 
the  palate  was  absent  or  imnoticed,  and  the 
affection  of  sight  trifling  and  transient.  But 
the  subacute  onset  of  the  affection,  the  state 
of  the  muscles,  and  the  distribution  of  the 
wealoiess,  are  sufficient  to  suggest  strongly 
its  cause.    The  absence  of  the  knee-jerk  is  of 
especial  significance,  not  only  in  the  cases  of 
motor  paralysis,  but  also  when  sensory  loss  is 
the  chief  symptom,  and  its  peculiar  distribu- 
tion puzzles  the  observer.     The  knee-jerk 
can  be  obtained  only  in  some  of  the  cases  in 
which  there  are  no  symptoms  in  the  legs.  Its 
absence,  in  cases  in  which  incoordination  is 
the  chief  symptom,  may,  however,  assist  an 
occasional  mistake,  that  of  thinking  that  the 
symptoms  indicate  locomotor  ataxy.    It  is 
sometimes  thought  that  true  tabes  has  de- 
veloped, even  if  the  nature  of  the  primary 
disease  was  recognised,  when  the  ataxy  is 
of  long  duration.    But  it  passes  away  even 
after  several  months. 

Prognosis.— No  case  is  free  from  danger 
to  life,  which  may  come  on  even  in  cases  of 
slight  degree  or  that  seem  to  be  progres- 
sing favourably,  in  consequence  of  the  in- 
volvement of  the  muscles  of  respiration,  of 
the  pharynx,  or  the  heart.  Apart  from  these, 
the  prognosis  is  good,  although  it  is  certain 
that  in  every  severe  case  many  months  must 
pass  before  physical  strength  returns,  and  a 
stUl  longer  time  before  the  constitution  has 
regained  its  previous  energy. 

Treatment. — Extreme  care  to  maintain 
the  patient's  strength,  by  careful  feeding  and 
by  rest,  is  necessary  in  every  case,  however 
trifling  it  may  seem,  because  we  can  never 
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feel  sitre  that  the  strength  may  not  be  taxed 
to  the  utmost  by  some  development  of  the 
disease.  The  difficulty  of  supplying  nourish- 
ment is  greatest  when  the  need  for  it  is  most 
urgent  —  when  the  pharynx  is  so  much 
weakened  that  swallowing  is  difficult  or  im- 
possible, and  dread  of  choking-attacks  con- 
stitutes an  additional  difficulty.    It  may  be 
necessary  to  give  liquid  food  by  a  catheter 
passed  through  the  nose,  or  by  the  rectum. 
In  the  latter  case,  especially,  the  process  of 
digestion  should  be  commenced,  with  pepsm 
or  pancreatin,  before  the  enemata  are  given. 
Great  patience  and  tact  are  required  in  such 
cases  in  children  to  avoid  the  harmful  in- 
fluence of  mental  distress.     The  affected 
muscles  may  be  gently  rubbed,  and  voltaic 
electricity  should  be  apphed  to  them  if  there 
is   conspicuous  wasting,  and  especially  if 
there  is  loss  of  faradic  irritability.  Apart 
from  this  loss,  however,  electricity  is  not 
necessary,  and  may  do  harm,  in  the  case  of 
children,  by  the  emotional  disturbance  the 
appHcation  is  apt  to  cause.    Tonics,  such  as 
quinine,  and  iron  if  it  is  indicated  by  anaemia, 
may  be  given  with  apparent  advantage,  and 
it  is  possible  that  strychnine  has  some  influ- 
ence in  promoting  the  recovery  of  the  nerves. 
It  is,  however,  doubtful  whether  it  does  good 
in  the  early  stage  of  the  affection,  during 
which  the  only  effectual  agent  would  be  one 
that  neutralises  the  influence  of  the  poison 
which  is  at  work;  and  such  an  agent  has  yet 
to  be  discovered.  Little  can  be  done  for  other 
symptoms,  and,  indeed,  for  most  of  them 
little  is  needed.    When  the  heart's  action  is 
unduly  frequent  and  feeble,  small  doses  of 
digitalis  may  be  given,  their  effect  being  care- 
fully watched.    In  sudden  failure  of  the 
heart's  action,  faradisation  to  the  skin  of  the 
prsecordial  region  has  been  recommended; 
and  in  paroxysmal  dyspncea  and  imminent 
suffocation  from  the  accumulation  of  mucus 
in  the  chest,  from  paralysis  of  the  muscles  of 
respiration,  Duchenne  beheved  that  he  had 
saved  life  by  stimulating  the  respuratory 
centre  by  means  of  the  appHcation  of  fara- 
dism  to  the  back  of  the  chest. 

W.  R.  GOWEES. 


PARALYSIS,  INFANTILE.  —  Sy- 

NON  •  Acute  Atrophic  Spinal  Paralysis ; 
Anterior  Poliomyehtis ;  Fr.  Faralysie  Essen- 
tielle  de  VEnfcmce  (Laborde) ;  P^ira  yste 
Atrophique  Graisseuse  de  VEnfance  (Du- 
chenne) ;  Ger.  Kinderldhmung. 

Definition.  — Paralysis,  acute  in  fi^set, 
various  in  distribution  and  extent,_  followed 
by  recovery  in  some  parts  and  persistence  m 
others,  with  rapid  muscular  wastmg  and  the 
electrical  reaction  of  degeneration;  com- 
monly due  to  inflammation  of  the  anterior 
grey  matter  of  the  spinal  cord. 

ilTiOLOGY.— This  disease  is  most  common 
in  children  at  an  age  varying  from  a  tew 
months  to  a  few  years ;  three-fifths  ot  the 
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cases  come  on  in  the  first  three  years  of  life, 
and  hence  the  name  by  which  it  is  often 
known ;  but  it  also  occurs  in  older  children 
and  young  adults,  and  is  indeed  met  with  at 
least  up  to  middle  Ufe.  In  infancy,  males 
and  females  suffer  with  equal  frequency; 
subsequently,  the  affection  occurs  chiefly  in 
males.  Hereditary  influences  take  but  a 
trifling  share  in  its  causation.  Season  has 
a  marked  influence;  three-quarters  of  the 
cases  occur  during  the  hottest  third  of  the 
year.  It  often  follows  exposure  to  cold,  and 
occasionally  succeeds  a  fall  at  an  interval  of 
a  few  days.  Over-exertion  probably  pre- 
disposes to  it.  It  seldom  follows  any  dif- 
ferent malady ;  in  the  cases  in  which  it  has 
been  thought  to  be  secondary  the  general 
illness  has  really  been  part  of  the  affection. 

Anatomical  Characters.— The  atrophied 
muscles  are  foimd  to  have  undergone  granu- 
lar or  fatty  degeneration,  with  disappearance, 
to  a  greater  or  less  extent,  of  the  transverse 
striee.  Many  fibres,  however,  are  sunply 
narrower  than  normal,  and  occasionally  _  a 
mysterious  increase  in  width  is  found.  OU- 
globules  and  numerous  fat-cells  are  also- 
found  between  the  fibres.  Ultimately,  in  the 
most  wasted  muscles,  fibrous  tracts  occupy 
the  place  of  the  muscular  tissue,  but  among 
them  a  normal  fibre,  with  its  striation  pre- 
served, can  here  and  there  be  seen. 

It  has  been  shown  by  the  mvestigations. 
of  Cornil,  Prevost  and  Vulpian,  Charcot  and 
Joffroy,  of  Lockhart  Clarke  and  of  others, 
that  in  fatal  cases  of  infantile  paralysis  the 
spinal  cord  and  its  nerves  are  always  affected- 
The  few  exammations  made  in  the  early  stage 
have  revealed  a  condition  of  acute  inflamma- 
tion of  the  anterior  cornua,  varying  in  degree 
at  different  parts,  but  extending  only  a  short 
distance  into  the  adjacent  white  substance. 
At  an  interval  of  years  after  the  onset  a 
condition  is  found  such  as  acute  mflamma- 
tion  would  produce :  shrmkmg  of  the  a^erior 
horns  corresponding  to  the  most  affected! 
muscles,  with  increase  of  the  connective  tissue 
in  them,  and  disappearance  of  most  of  the- 
motor  nerve-cells,  those  that  remam  being 
reduced  to  small  angular  bodies.  The  corre- 
sponding fibres  of  the  anterior  roots  are 
degenerated,  and  the  degeneration  can  be 
followed  down  to  the  atrophied  muscles. 

Symptoms.— At  the  onset  of  the  affection 
there  are  commonly  symptoms  of  two  classes: 
the  paralysis  aheady  mentioned,  and  indica- 
tions of  general  iUness,  apparently  the  resuit 
of  a  morbid  blood-state— malaise,  pyrexia, 
vomiting,  headache,  and  sometimes  general 
convulsions  such  as  may  attend  any  acuie 
disorder  in  early  life.  These  vary  much  m 
amount  and  duration;  they  may  be  severe, 
and  last  for  days  before  the  loss  of  power 
comes  on,  or  they  may  be  so  shght  as  to  oe 
unnoticed.  When  severe,  there  is  so  mucli 
prostration  that  the  Process  of  the  onse^  ot 
the  paralysis  may  not  be  noticed,  and  it  may 
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only  be  discovered  when  returning  strength 
reveals  local  disability.    There  is  frequently 
pain  in  the  limbs,  and  sometimes  pain,  and 
tenderness  in  the  nerves  so  pronovmced  as  to 
iustify  the  suspicion  of  a  simultaneous  dis- 
.'semiaated  neuritis ;  the  latter,  however,  passes 
away,  and  the  acute  paralysis  is  always  due 
to  the  lesion  in  the  spinal  cord.  The  paralysis, 
as  a  rule,  is  motor  only.    Sensation  is  im- 
paired only  in  extremely  rare  cases  in  which 
inflammation  is  so  intense  as  temporarily  to 
affect  all  the  conducting  functions  of  the 
cord.  When  sensation  is  impaired  there  is 
iilways  incontinence  of  urine  ;  bed-sores  are 
almost  xmknown,  even  in  the  acute  stage  of 
the  disease.  A  slight  local  elevation  of  tem- 
perature in  the  most  paralysed  parts  has  been 
noted  in  the  early  stage,  but  subsequently  the 
affected  limb  is  colder  than  the  other.  This 
is  due,  at  least  in  part,  to  the  loss  of  the  aid 
to  circulation  which,  in  health,  is  supplied 
by  muscular  action. 

Eeflex  action  is  necessarily  lost  in  the 
parts  related  to  the  muscles  involved.  That 
from  the  skin  is  at  first  abolished  where  there 
is  weakness,  but  it  returns  with  or  soon  after 
recovery  of  power  in  the  less  affected  parts. 
If  the  paralysis  is  persistent  it  remains  absent. 
The  myotatic  irritability  is  lost  in  the  same 
or  even  greater  degree,  so  that,  for  example, 
no  knee-jerk  is  obtainable  if  the  extensors  of 
the  knee  are  even  slightly  affected.   This  loss 
is  due  to  the  interruption  of  the  muscle  reflex 
arc  by  the  disease  of  the  grey  matter.  In 
rare  cases  of  cervical  poliomyelitis  the  morbid 
process  may  spread  into  the  lateral  coluirms, 
so  that,  in  addition  to  the  wasting  and  para- 
lysis of  the  arms,  there  may  be  paralysis 
without  wasting  in  the  legs.    In  such  cases 
the  myotatic  irritability  in  the  legs  may  be 
increased.    After  a  few  months,  however, 
the  condition  of  the  legs  becomes  normal. 

When  the  paralysis  of  a  limb  is  incomplete, 
the  muscles  involved  vary  in  different  cases; 
aaid  as  different  parts  of  two  or  more  limbs 
may  be  affected,  the  combinations  of  palsy 
which  result  are  extremely  varied.  Some- 
tmies  the  muscles  affected  are  those  which 
are  functionally  associated ;  more  frequently 
the  affection  is  random ;  but  the  commonest 
condition  13  an  irregular  affection  of  the 
muscles  that  are  associated  in  the  centre. 
The  degree  of  affection  of  the  individual 
muscles  also  varies,  the  loss  of  power  in  some 
being  absolute,  in  others  only  partial.  In 
the  legs  the  paralysis  is  rarely  complete ; 
most  frequently  it  is  partial,  and  the  muscles 
below  the  knee  suffer  more  often  than  those 
above  the  knee.  The  calf-muscles  are  affected 
less  frequently  than  the  anterior  tibial  or 
peroneal  muscles,  and  hence  talipes  equinus 
18  a  common  form  of  the  deformity  that 
ensues  from  the  contraction  of  the  less  affected 
muscles. 

In  the  arm  nearly  all  the  muscles  may  be 
involved,  but  aU  are  seldom  entirely  para- 


lysed.   The  intrinsic  muscle's  of  the  hand 
often  suffer,  and  either  the  thenar  muscles  or 
the  interossei  may  be  most  damaged.  The 
muscles  of  the  forearm  are  frequently  affected, 
but  the  supinators  may  escape  when  the  ex- 
tensors are  involved.  Of  all  the  arm-muscles, 
the  deltoid  is  that  most  frequently  affected ;  it 
may  suffer  alone  or  in  association  with  others. 
The  '  upper-arm  type  '  of  palsy,  of  Erb,  is 
sometimes  met  with,  in  which  the  deltoid, 
supra-  and  infra-spinatus,  biceps,  and  supina- 
tors, are  all  involved ;  but  the  irregularity  of 
grouping  is  shown  by  the  fact  that  the  triceps  is 
often  affected  with  these  muscles.  The  serra- 
tus  magnus  is  occasionally  affected,  and  the 
upper  part  of  the  pectoraHs  major  (which  is 
normally  associated  in  function  with  it)  may 
also  suffer,  while  the  lower  part  escapes. 
The  middle  part  of  the  trapezius,  and  other 
of  the  scapular  muscfles,  are  occasionally  in- 
volved. The  cervical  muscles  rarely  suffer,  but 
the  diaphragm  is  sometimes  paralysed  ;  per- 
manent wasting  of  the  intercostals  and  trunk 
muscles  is  rare,  although  they  may  be  in- 
volved at  first,  and  this  should  be  borne  in 
mind,  as  curvature  of  the  spine  has  been  pro- 
duced by  allowing  the  patient  to  sit  up  while 
the  muscles  were  stiU  weak.    The  muscles 
supplied  by  cranial  nerves  are  rarely  affected ; 
the  writer  has  once  seen  paralysis  of  the 
face  on  one  side,  associated  with  wasting  of 
the  limbs,  in  an  otherwise  characteristic  case, 
and  an  instance  of  the  affection  of  the  face 
and  tongue  has  been  recorded  by  Dr.  W. 
Pasteur. 

Course. — The  course  of  the  disease  has 
been  already  indicated.    There  are:  (1)  the 
initial  stage  of  paralysis,  lasting  for  a  few 
hours,  a  week,  or  even  a  month ;  (2)  a  sta- 
tionary period,  which  lasts  for  a  week  to  a 
month;  (.3)  a  stage  of  'regression,'  during 
which  the  palsy  passes  away,  except  from 
certain  parts  in  which  wasting  occurs  ;  this 
period  usually  occupies  from  one  to  six 
months;   and  (4)  a  chronic  stage,  during 
which  the  atrophy  continues,  slight  improve- 
ment may  occur,  but  contractures  and  de- 
formities are  developed.    These  are  due  to 
distortion  of  the  articulations  in  consequence 
of  the  contraction  and  permanent  shortening 
of  the  muscles  that  are  less  affected  than 
their  opponents,  which  become  fixed  by 
tissue-changes  in  them,  and  by  secondary 
changes  in  the  ligaments  of  the  articulations. 
It  is  especially  at  the  foot  that  these  occur, 
constituting  some  form  of  talipes,  especially 
talipes  equinus  or  equinovarus,  less  com- 
monly talipes  calcaneus.   In  the  case  of  chil- 
dren, the  growth  of  the  most  affected  limb 
will  be  hindered,  and  in  the  case  of  the  leg 
this  may  render  the  effect  of  the  paralysis 
more  obtrusive  by  its  interference  with  the 
gait. 

The  duration  of  this  stage  is  indefinite, 
because,  wherever  muscular  tissue  remains 
and  some  voluntary  power  returns,  this 
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slowly  improves,  and  the  muscles  develop 
imder  the  influence  of  use,  it  may  be  during 
years.  Complete  recovery,  in  even  the  very 
sHghtest  cases,  is  extremely  rare,  and,  on  the 
other  hand,  death  from  the  disease  is  equally 
uncommon.  If  it  does  occm-,  it  is  in  the 
early  stage,  and  it  may  result  from  the  initial 
distm'bance  before  the  nature  of  the  com- 
plaint is  recognised.  Occasionally  death 
takes  place  at  the  end  of  the  first  week  or 
ten  days,  from  tmiversal  paralysis,  or  from 
some  profound  associated  cerebral  disturb- 
ance. 

Kelapses  are  uncommon,  and  second  at- 
tacks are  practically  unknown.  Sequelae  are 
also  rare,  although  in  a  few  cases  some  other 
chronic  affection  of  the  spinal  cord  has  come 
on  when  the  subjects  of  infantile  paralysis 
have  reached  adult  life.  Thus  progressive 
muscular  atrophy  has  been  observed  to  start 
fi-om  a  paralysed  limb.  Similarly,  lateral 
sclerosis  and  acute  and  subacute  anterior 
poUomyelitis  have  occurred  in  adults,  the 
subjects  of  old  infantile  paralysis. 

Diagnosis.  —  A  difficulty  in  diagnosis  is 
only  hkely  to  occur  in  the  early  stage,  when 
the  vomiting,  which  is  so  common,  is  apt  to 
lead  to  the  opinion  that  the  affection  is  only 
gastric  disturbance ;  and  the  pyrexia  may 
cause  the  case  to  be  regarded  as  a  general 
febrile  affection.  The  mistake  can  only  be 
prevented  by  attention  to  the  state  of  the 
limbs,  and  by  giving  due  weight  to  any  sign  of 
defective  power.  Later,  the  wasting,  the  state 
of  the  electrical  reactions  in  the  muscles,  and 
the  loss  of  reflex  action  without  any  sensory 
change,  will  usually  be  sufficient  to  allow  a 
definite  diagnosis  to  be  made.  In  the  earlier 
condition,  the  existence  of  the  paralysis  is  not 
unlikely  to  be  overlooked,  and  the  immobility 
to  be  ascribed  to  prostration.  But  total  im- 
mobihty,  and  still  less  local  immobility,  is 
not  produced  by  prostration.  "When  the 
pyrexia  ceases,  while  the  loss  of  power  per- 
sists or  increases,  the  existence  of  paralysis 
is  always  unmistakable.  In  adults  the  danger 
of  a  mistake  in  the  early  stage  is  less. 

From  chronic  diseases  of  the  spinal  cord  the 
condition  is  distinguished  by  its  acute  onset. 
Acute  transverse  myehtis  may  be  closely 
simulated  if  the  inflammation  of  the  grey 
matter  is  bilateral;  the  age  of  the  patient 
usually  suggests  correctly  the  nature  of  the 
disease.  The  usual  form  of  transverse  myelitis 
also  occurs,  as  a  rule,  not  in  one  of  the  en- 
largements, but  in  the  dorsal  region.  Diffi- 
culty will,  indeed,  usually  be  prevented  by 
the  recollection  of  the  fact  that  transverse 
myelitis  in  children  is  always  poliomyelitis. 
The  very  slow  onset  of  pseudo-hypertrophic 
paralysis,  developing  as  it  does  gradually  with 
the  child's  growth,  should  sufficiently  dis- 
tinguish it  from  this  disease.  Diphtheritic 
paralysis  sometimes  offers  a  difficulty,  especi- 
ally if  the  preceding  sore-throat  have  been 
shght  or  unnoticed,  but  is  distinguished  by 


its  gradual  onset  and  special  features.  The 
distinction  from  cerebral  palsy  is  usually 
easy ;  in  this  there  is  never  loss  of  faradic 
irritability  or  of  reflex  action,  nor  is  there 
extreme  or  local  muscular  wasting.  The 
character  of  the  convulsions  also  is  different ; 
those  which  take  place  at  the  onset  of  in- 
fantile paralysis  are  general,  those  which  are 
associated  with  a  cerebral  palsy  are  usually 
unilateral  or  commence  locally. 

The  only  diseases  outside  the  nervous  sys- 
tem which  may  be  mistaken  for  infantile 
paralysis  are  those  in  which  movement  is  as- 
sociated with  pain,  such  as  hip-joint  disease, 
necrosis  of  the  femur,  or  the  affection  known 
as  scorbutic  rickets,  in  which  there  are  symp- 
toms of  scurvy  associated  with  those  of 
rickets.  A  careful  examination  is  usually 
sufficient  to  show  that  pain  is  all  that  pre- 
vents movement.  The  preservation  of  the 
knee-jerk  is  often  of  great  significance. 

Prognosis. — In  the  vast  majority  of  cases 
the  disease  involves  no  immediate  danger  to 
life.  It  is  probably  greatest  when  there  is 
severe  constitutional  disturbance,  and  in  con- 
sequence of  this,  before  the  characteristic 
paralytic  symptoms  have  been  noticed.  There 
is  also  some  danger  from  after-effects,  espe- 
cially ui  consequence  of  the  slight  power  of 
resistance  to  other  morbid  influences  which 
remains  after  the  severe  constitutional  dis- 
turbance connected  with  the  onset. 

If  the  paralysis  has  remained  stationary, 
that  is,  has  not  mcreased  in  extent,  for  twenty- 
four  hours,  the  danger  of  further  extension  is 
small.  As  regards  the  question.  What  i& 
likely  to  be  the  permanent  condition? — an 
answer  cannot  be  given  for  a  week  or  ten 
days,  and  its  nature  will  depend  upon  the 
condition  found  to  be  present  on  electrical 
examrnation.  The  muscles  which  then  have- 
lost  faradic  irritability  wiU  certainly  waste, 
wiU  remain  for  a  long  time  paralysed,  and 
will  probably  be  to  some  extent  permanently 
disabled.  If,  however,  there  is  no  loss  of 
faradic  irritability  at  the  end  of  this  period, 
but  it  is  apparent  at  the  end  of  a  fortnight 
or  three  weeks,  the  wasting  will  be  sHghter 
in  degree,  and  some  ultimate  recovery  may 
be  expected  even  in  the  most  affected  part. 
When  there  is  no  loss  of  faradic  irritabihty, 
the  paralysis  will  pass  away  in  the  course- 
of  a  few  weeks  or,  at  most,  a  few  months. 
But  this  condition  is  luifortnnately  raxe. 

In  the  chronic  stage,  unless  there  is  some 
sign  of  returning  power  within  three  weeks^ 
very  httle  recovery  wiU  occm-.  The  reten- 
tion of  voltaic  hritability  in  the  muscles  is- 
so  far  satisfactory  as  showing  that  there  has 
been  no  destructive  degeneration  in  them, 
and  that  there  are  favom-able  conditions  for 
the  exertion  of  voluntary  power.  But  it 
does  not  lessen  the  grave  significance  of  the 
existmg  palsy  and  the  loss  of  faradic  uri- 
tabnity,  indicating  persistent  nerve-degenera- 
tion.   If,  on  the  other  hand,  at  the  end  ot 
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two  or  three  months,  some,  however  slight, 
faradic  irritabihty  can  be  detected,  improve- 
ment is  probable,  and  it  may  be  considerable. 
It  is  always  necessary  to  remember  that  in 
children  an  apparently  increased  disability, 
referable  to  arrest  of  growth,  is  really  com- 
patible with  actual  improvement. 

Treatment. — The  treatment  in  the  early 
stage  should  be  that  of  the  general  state, 
guided  by  any  causal  indications  that  may  be 
detected,  such  as  free  sweating  and  salicylate 
of  sodium  in  a  case  distinctly  due  to  exposure 
to  cold.  If  there  is  pyrexia,  a  diuretic  may 
be  added.  The  child  should  be  kept  at  per- 
fect rest  on  the  side,  and  warmth  applied  over 
the  affected  part  of  the  cord  by  poultices  or 
fomentations.  When  there  is  spinal  pain, 
mai'ked  rehef  is  afforded  by  these  means. 

It  is  very  difficult,  in  such  a  disease  as  this, 
to  ascertain  the  effect  of  treatment,  as  there 
is  a  natural  tendency  for  the  morbid  process 
to  cease  and  for  improvement  to  take  place. 
FuU  doses  of  ergot  and  belladonna  have  been 
credited  with  the  power  of  arresting  it,  al- 
though there  is  no  definite  proof  that  the 
arrest  and  the  use  of  these  remedies  have 
been  anything  more  than  coincident.  Either, 
however,  may  be  employed  apparently  with- 
out fear  of  harm. 

When  the  acute  first  stage  is  over,  careful 
management  must  be  continued  for  some 
time,_  especially  in  the  cases  in  which  the 
constitutional  disturbance  has  been  great. 
When  the  acute  stage  is  over,  tonics,  especi- 
ally iron  and  quinine,  are  needed.  Strychnine 
also  may  be  given  in  all  cases,  but  it  should 
not  be  commenced  sooner  than  three  or  four 
weeks  after  the  disease  has  become  stationary. 
As  the  rnalady  frequently  occurs  at  an  age  at 
which  rickety  conditions  develop  from  any 
interference  with  the  generalhealth,  treatment 
with  the  view  of  anticipating  such  constitu- 
tional effects  should  be  adopted  in  young 
children.  For  this  purpose  iron  and  cod- 
Uver  oil  are  especially  useful. 

The  use  of  electricity  is  an  important  part 
of  the  treatment,  and,  in  order  to  prevent  its 
ineffective  or  harmful  employment  in  unsuit- 
able circumstances,  the  reasons  for  its  em- 
ployment ought  to  be  clearly  understood. 
There  is  no  evidence  that  it  can  or  does 
uifluence  the  process  of  recovery  of  the 
damaged  elements  either  in  the  cord  or 
nerves.  The  reasons  for  its  use  depend  upon 
the  fact  that  the  disease  entails  nerve-degen- 
eration, and  that  the  related  muscular  fibres 
undergo  changes  in  nutrition  and  ultimately 
perish  if  no  nerve -regeneration  occurs.  While 
the  influence  normally  exerted  through  the 
nerves  is  m  abeyance,  the  muscles  are  de- 
stitute of  functional  stimulation,  and  it  is 
mth  the  view  of  supplying  the  place  of  this 
that  electricity  is  to  be  used.  When  both 
ceu  and  fibre  have  perished,  electricity  can 
do  no  good ;  but  where  there  has  been 
damage  but  not  destruction,  so  that  the 
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fibres  recover  and  agam  become  capable  of 
conveying  nutritional  and  volitional  influ- 
ences, electricity  is  of  distmct  service  in 
preventing  a  disproportionate  failure  of  mus- 
cular nutrition.    Only  voltaic  electricity  can 
stimulate  the  muscle  when  the  nerve-fibres 
are  degenerated,  and  this  is  consequently 
the  form  that  must  be  used.    The  mode  of 
application  is  determined  by  the  fact  that  it 
is  only  when  the  current  is  interrupted  that 
the  muscular  tissue  is  stimulated  to  contract. 
One  terminal  is  kept  still,  the  other  being 
stroked  down  the  muscles  and  lifted  from 
the  skin  at  each  stroke.    Some  place  the 
immobile  terminal  over  the  spine,  but  there 
is  no  evidence  that  the  spinal  cord  is  reached 
in  this  way.    The  negative  pole  will  be  that 
most  generally  useful  in  stroking  the  muscles, 
as  the  normally  greater  irritability  to  the 
negative  pole  frequently  persists.    Of  course, 
soft  well-moistened  terminals  must  be  used, 
the  skin  also  being  thoroughly  softened  with 
water  or  salt  and  water,  and  a  current  should 
be  used  sufficiently  strong  to  produce  visible 
contraction,  provided  this  does  not  cause 
distressing  pain  ;  if  it  does,  it  is  better  to  be 
content  with  the  strongest  current  that  can 
be  borne  without  emotional  disturbance. 
The  strength  used  should  always  be  gradually 
increased. 

Systematic  rubbing  of  the  affected  muscles 
IS  also  useful.  This  stimulates  the  circula- 
tion, which  is  always  defective,  and  probably 
promotes  nutrition.  The  muscles  should  be 
rubbed  and  gently  kneaded  daily,  upward 
rubbing  being  especially  useful.  Great  care 
should  be  exercised  in  keeping  the  affected 
limbs  as  warm  as  possible;  and  bronchial 
catarrh  should  be  guarded  against,  especially 
in  cases  in  which  the  respiratory  muscles  are 
involved. 

The  prevention  of  deformities  of  the  spine 
or  in  connexion  with  contractures  causing 
displacement  at  joints  must  be  carefully 
looked  to.  Mechanical  appliances  may  have 
to  be  ultimately  adopted,  and  not  infre- 
quently tenotomy  is  necessary.  But  such 
deformities  should  as  far  as  possible  be  pre- 
vented by  systematic  movement  and  atten- 
tion to  posture.  The  process  of  slow  im- 
provement, once  started,  may  go  on  for  years 
by  the  slow  growth  of  the  muscle  that  has 
recovered  under  the  stimulus  of  use,  and  this 
improvement  may  be  augmented  by  various 
contrivances  for  allowing  the  muscle  to  act 
to  the  best  advantage.  t,  <^ 

^  W.  E.  GOWERS. 

PARALYSIS,  SENSORY.— See  Sen- 
sation, Disorders  of. 

PARALYSIS,  TOXIC— Various  kinds 
of  paralysis,  due  to  multiple  nem-itis  in  the 
main,  are  produced  by  such  poisons  as  alco- 
hol, arsenic,  and  lead  on  the  one  hand ;  and 
by  the  poisons  associated  with  certain  specific 
diseases  on  the  other,  such  as  diphtheria, 
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tuberculosis,  variola,  and  others  of  the  exan- 
themata.   Most  of  these  conditions  are  de- 
scribed together  under  the  head  of  '  multiple 
neuritis '   {see  Neuritis,  Multiple  ;  and 
Pabalysis,  Diphtheritic).   It  should  be  re- 
membered, however,  that  in  the  case  of 
arsenic,  and  stiU  more  of  lead,  paralytic 
symptoms  traceable  to  poisoning  by  these 
substances  may  be  due  in  some  instances, 
whoUy  or  in  part,  to  degenerative  changes  in 
the  anterior  cornua  of  the  spinal  cord.  It 
has  been  thoroughly  established  that,  in 
some   cases,  poisoning  by  lead  leads  to 
pathological  conditions  of  the  spinal  cord 
very  similar  to  those  met  with  in  chronic 
spinal  paralysis.    A  similar  tendency  to  in- 
volvement of  the  spinal  cord,  rather  than  the 
peripheral  nerves,  occurs  during  or  just  after 
some  of  the  acute  specific  fevers.    It  is  well 
known  that  the  beginnings  of  various  dis- 
eases of  the  spinal  cord  are  prone  to  date 
from  such  a  period. 

H.  Charlton  Bastian. 

PARAMENIA  {napd,  irregularly;  and 
firjv,  a  month).— A  term  for  irregular  menses. 
See  Menses  or  Menstruation,  Disorders  of. 

PARAMYOCLONUS  MULTI- 
PLEX {napd,  indicating  on  both  sides ;  pvs, 
fivos,  muscle;  and  kXovos,  commotion).— De- 
finition.— An  affection,  occurring  in  adults, 
usually  ending  in  recovery,  which  is  cha- 
racterised by  clonic  spasm  in  the  muscles  of 
the  limbs,  symmetrical,  but  varying  in  dif- 
ferent parts,  and  often  more  or  less  parox- 
ysmal. It  was  first  well  described  by  Fried- 
reich, who  proposed  for  it  this  designation. 
Among  the  cases  which  have  been  since 
observed,  there  have  been  many  variations 
from  the  type  of  the  original  case,  and  the 
malady  is  not  well  defined. 

Etiology. — Little  is  known  of  the  causes 
of  the  affection,  beyond  the  general  facts 
that  it  occurs  chiefly  in  men,  and  may  begm 
at  any  age  between  puberty  and  sixty  years. 
It  does  not  appear  to  be  hereditary ;  cases 
of  clonic  spasm  in  several  members  of  a 
family  have  differed  considerably  from  this 
form.  The  onset  has  generally  seemed 
spontaneous ;  in  a  few  cases  it  has  followed 
some  apparent  exciting  cause,  such  as  fright, 
rheumatism,  or  malarial  fever,  but  such 
cases  have  been  too  rare  to  suggest  more 
than  a  general  disturbing  influence  on  the 
nervous  system. 

Symptoms.— There  are  sudden  spasmodic 
contractions  of  the  muscles,  the  same  muscles 
on  the  two  sides  usuaUy  acting  together, 
but  in  unequal  degree.  The  contractions  on 
each  side  involve  a  single  muscle  or  only 
part  of  a  muscle,  or  one  or  two  adjacent 
muscles,  and  quickly  pass  from  one  part 
to  another.  Their  frequency  has  varied 
from  ten  to  fifty  per  minute ;  but  they  are 
irregular  in  time,  a  series  of  quick  contrac- 
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tions  being  followed  by  longer  intervals.  In 
some  cases  tonic  spasm  has  occurred  from 
time  to  time,  but  it  was  not  present  in  the 
case  described  by  Friedreich.    On  the  other 
hand,  very  slight,  and  even  fibrillary,  con- 
tractions  have  also  been  occasionally  noticed. 
The  spasm  is  seated  chiefly  in  the  larger 
muscles,  especially  the  deltoid,  biceps,  tri- 
ceps, extensors  of  the  knee,  flexors  of  the 
knee,  and  the  calf  muscles.   It  is  in  these 
muscles  that  the  contractions  are  suffici- 
ently strong  to  cause  movement;  slighter 
contractions  are  sometimes  observed  in  the 
smaU  muscles  of  the  hands  and  feet.  The 
diaphragm  is  occasionally  involved,  causing 
a  peculiar  sound,  something  like  hiccough. 
Voluntary  movement  lessens  the  spasm,  and 
occasionally  arrests  it;  it  is  also  dimin- 
ished by  alcohol  and  by  mental  excitement. 
In  a  few  cases  the  contractions  have  con- 
tinued during  sleep.    They  have  been  so 
violent  in  some  cases  (which  are  at  least 
allied  to  this  form)  that  the  energetic  spasm 
has  thrown  the  patient  from  the  chair  on 
which  he  was  sitting.    As  a  rule,  there  have 
been  no  other  symptoms,  in  either  the  ner- 
vous or  general  system.    After  lasting  for 
several  months,  or  even  for  a  year,  the  spas- 
modic contractions  have  gradually  lessened, 
and,  in  most  cases,  have  passed  away. 

Nothing  is  known  of  the  pathology  of  the 
affection.  Such  clonic  spasm  characterises 
the  '  electrical  chorea,'  which  occurs  in  Italy, 
and  is  probably  the  result  of  a  toxic  influ- 
ence, possibly  malarial.  But  this  is  a  fatal 
disease,  and  is  thus  sharply  differentiated 
from  'paramyoclonus.'  The  latter  is  prob- 
ably allied  to  the  pecuhar  chronic  '  senile 
chorea,'  which  is  occasionally  met  with  in 
persons  who  have  not  yet  reached  old  age, 
and  is  sometimes  recovered  from. 

Treatment.  —  It  is  not  clear  that  any 
treatment  has  modified  the  course  of  the 
malady,  which  has  had  a  definite  tendency, 
in  most  cases,  either  to  lessen  or  to  per- 
sist. But  it  has  been  thought  that  benefit 
has  been  afforded  by  giving  bromide  of 
potassium  as  a  sedative,  together  with 
quinine,  strychnine,  and  other  nervme  tonics. 
Voltaic  electricity  has  been  said  to  do  good 
in  a  few  instances,  a  current  as  strong  as 
the  patient  can  bear  being  passed  from  the 
spine  to  the  affected  muscles  for  a  quarter 
of  an  hour  each  day.  In  very  severe  cases 
the  hypodermic  injection  of  morphme  has 
been  useful.  It  is  probable  that  phenazone 
or  acetanihde  would  be  beneficial,  but  tlie 
malady  is  so  rare  that  therapeutical  tacts 
can  only  be  very  slowly  accumulated. 

W.  B.  GrOWERS. 


PARAMYOTONE  (Paramyotonia ; 
napd,  on  both  sides  ;  ,iv:,  ^uor,  muscle ;  rouos, 
stretching).— This  name  is  applied  to  a  con- 
dition characterised  by  muscular  spasm,  nia 
thus  applicable  to  Thomson's  disease,  a  more 
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common  designation  of  this  condition  being, 
however,  myotonia.  Two  varieties  of  para- 
myotone  have  been  described — the  congenital 
by  Eulenburg,  and  the  ataxic  by  Dr.  Gowers. 
In  the  former,  several  members  of  the  same 
family  were  affected,  and  in  some  of  these 
the  symptoms  were  present  soon  after  birth. 
The  malady  was  characterised  by  transitory 
tonic  spasm,  easily  excited  by  cold,  and 
usually  dispelled  by  warmth.  The  facial 
muscles  were  especially  liable,  and  the  rigi- 
dity was  succeeded  by  weakness.  There  was 
no  change  in  the  electrical  reactions,  except 
that  the  irritability  seemed  to  be  lowered.  In 
the  sohtary  case  of  ataxic  paramyotone,  de- 
scribed by  Dr.  Gowers,  there  was  persistent 
tonic  spasm  associated  with  ataxy.  There 
was  weakness  both  of  arms  and  legs,  but  the 
incoordination  was  greatest  in  the  arms. 
There  was  also  impaired  sensibility,  distinct 
for  touch  and  pain,  slight  for  temperature, 
on  the  hands  and  feet,  especially  the  palms 
and  soles.  No  sign  of  myotatic  irritability 
could  be  ehcited,  but  the  rigidity  was  such 
as  to  accoimt  by  itself  for  this  absence. 
There  was  no  change  in  the  electrical  irrita- 
bihty  of  the  muscles.         James  Tayloe. 

PARAPHIMOSIS  {irapa,  beside;  and 
ipi/j-oco,  1  confine). — Synon.  :  Fr.  and  Ger. 
Paraphimosis. — A  morbid  condition  of  the 
penis,  in  which  the  prepuce,  having  been 
drawn  or  forced  back  behind  the  glans, 
cannot  be  returned,  and  thus  gives  rise  to  a 
condition  of  strangulation  of  the  parts  in 
front  of  it.    See  Penis,  Diseases  of. 

PARAPLEGIA  {napa,  incompletely; 
and  TrXrjcrcra),  I  strike). — Paralysis  of  the 
lower  extremities,  usually  associated  with 
paralysis  of  the  lower  part  of  the  trunk, 
bladder,  and  rectum.  See  Paealysis;  and 
Spinal  Cord,  Diseases  of. 

PARAPLEGIA,     ATAXIC.  —  The 

name  ataxic  paraplegia '  has  been  given  to  a 
condition  in  which  a  lateral  and  a  posterior 
sclerosis  of  the  spinal  cord  co-exist.  There 
does  seem  to  be  a  tendency  in  some  cases  for 
sclerosis  to  occur  simultaneously  in  these  two 
columns,  and  thus  to  constitute  a  separate 
morbid  entity.  On  the  other  hand,  such  a 
combination  with  analogous  symptoms  may 
present  itself  in  disseminated  sclerosis  of 
spinal  origin ;  as  an  extension  of  a  primary 
lateral,  or  even  of  a  primary  posterior  scle- 
rosis; whilst  something  very  similar  may 
present  itself  also  in  Friedreich's  disease  (or 
'hereditary  ataxic  paraplegia,'  as  it  is  also 
termed).  Looking  to  the  transition  forms 
between  these  affections,  it  seems  question- 
able whether  any  adequate  advantage  from 
a  clinical  point  of  view  can  result  from  the 
description  of  a  separate  morbid  condition 
under  the  head  of  '  ataxic  paraplegia.'  It  may 
be  sufficient  for  us  to  recognise  that,  under 


i  the  various  conditions  above  referred  to,  we 
are  liable  to  get  a  grouping  of  symptoms 
indicative  of  co-existing  disease  in  the  lateral 
and  in  the  posterior  columns.  See  Spinal 
Coed,  Special  Diseases  of. 

H.  Charlton  Bastian. 

PARAPLEGIA,  INTERMITTENT. 

See  Neuritis,  Multiple, 

PARASITES  {TTapd,  upon ;  and  (rtre<»,  I 
feed). — Synon.:  Fr.  Pa/rasites;  Ger.  Parasit. 

Definition. — This  term,  in  its  most  ex- 
tended sense,  is  applied  to  those  organisms 
which  derive  their  nourishment  wholly  or  in 
part  from  other  living  beings.  Parasites  may 
be  vegetable  or  animal — phyto-pa/rasites  or 
zoo-parasites ;  may  live  upon  the  surface  of, 
or  in  the  textures  or  cavities  of,  the  in- 
dividuals they  infest — ecto -pa/rasites  or  ento- 
parasites ;  and  may  pass  through  the  whole 
cj'cle  of  their  existence  in  the  parasitic  state, 
or  only  during  certain  stages  of  their  life. 

This  definition  will  include  such  varied 
species  as  tinea  and  trichina,  the  various 
haematozoa,  and  many  micro-organisms, 
which  feed  upon  the  living  tissues  of  the 
hosts  they  infest ;  those  which  subsist  on  the 
material  prepared  by  the  host  for  its  own 
nourishment,  such  as  the  intestinal  worms ; 
and,  lastly,  those  which  only  temporarily 
sojourn  on  the  surface  of  the  body,  for  the 
purpose  of  obtaining  food,  and  do  not  live, 
for  any  definite  period  of  their  existence, 
upon  or  within  their  entertainer — for  ex- 
ample, fleas  and  gnats. 

The  majority  of  these  parasites  are  direct 
causes  of  disease,  although  many  may  de- 
velop to  a  very  considerable  extent  without 
giving  rise  to  any  symptoms  of  illness  ;  and 
a  few  may  be  even  regarded  as  normal  in- 
habitants of  the  body,  taking  a  share  in 
healthy  physiological  processes,  such  as  duo- 
denal digestion. 

A  few  only  of  the  fungi,  such  as  the  blue 
moulds  {penicillium  glaucum),  may  be 
looked  upon  as  a  result  of  a  morbid  con- 
dition, being  occasionally  met  with  on  the 
surface  of  old  ulcers,  and  in  old  cavities  of 
the  lungs. 

Parasites,  Vegetable.— Vegetable  para- 
sites are  included  under  the  general  term 
of  fungi.  More  accurately  they  are  to  be 
provisionally  referred  to  the  three  lowest 
classes  of  the  sub-kingdom  Thallophyta — 
viz. : 

i.  ScMzomycetes,  or  Fission  Fungi,  which 
include  Micrococcus,  Bacterium,  Bacillus, 
Vibrio,  and  Spirillum. 

ii.  Saccharomycetes,  or  Yeast  Fungi,  such 
as  Torula,  Mycoderma,  and  Oidium  albicans. 

iii.  Hyphomycetes,  or  Moulds,  as  Mucor, 
Aspergillus,  Penicillium;  also  the  various 
forms  of  Tinea,  and  Achorion  Schoenleinii. 
See  Micro-organisms;  Torula;  Tinea;  and 
Epiphytic  Skin-Diseases. 

W.  H.  Allchin. 
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PARENCHYMATOUS  {napa,  beside ; 
and  eyx^f^j  I  pour  in), — The  word  pa/ren- 
chyma  was  formerly  used  to  designate  the 
connective  tissue  of  the  several  viscera ;  but 
it  is  now  applied  to  the  protoplasm,  or  active 
elements,  of  a  tissue  or  organ ;  and  morbid 
processes  affecting  the  actual  substance  of 
an  organ  are  hence  coiled  jpa/renchyviatous. 

PARESIS  {rrapirifxi,  I  relax).— A  slight 
or  imperfect  paralysis  of  motion.  See 
Paralysis. 

PARONYCHIA  {napa,  beside ;  and 
ovv^,  the  nail). — Inflammation  in  close 
proximity  to  a  nail.  A  synonym  for  whit- 
low. See  Nails,  Diseases  of;  and  Whit- 
low. 

PAROTID  GLANDS,  Diseases  of. 
See  Mumps;  and  Salivary  Glands,  Dis- 
eases of. 

PAROXYSM  (irapd,  indicating  increase ; 
and  o^vvco,  I  sharpen). — This  word  is  used  to 
indicate  the  periodic  attacks  or  fits  which 
characterise  certain  diseases,  whether  regu- 
lar or  irregular,  such  as  ague,  gout,  and 
asthma.  It  is  also  used  to  designate  the 
aggravation  of  certain  symptoms  from  time 
to  time,  such  as  neuralgic  pain,  colic, 
and  dyspnoea.  Diseases  characterised  by 
these  phenomena  are  called  pa/roxysmal  dis- 
eases. 

PARTIAL  {pars,  a  part). — "When  ap- 
plied to  disease,  this  term  may  refer  either 
to  its  extent,  or  its  degree.  Thus  we  speak 
of  partial  paralysis ;  and  partial  blindness, 
deafness,  &c. 

PASO  ROBLES  HOT  SPRINGS, 
San  Luis  Obispo  County,  California, 
U.S.A.— Muriated  saline  sulphur  springs. 
See  Mineral  Waters. 

PASSIVE.— This  epithet  is  used  by 
some  pathologists  in  connexion  with  cer- 
tain morbid  conditions,  such  as  congestion, 
dropsy,  oedema,  and  haemorrhage,  where 
there  is  deficiency  of  vital  power,  either 
general  or  local,  and  a  want  of  reaction  or 
resistance  in  the  tissues.  Some  pathologists 
employ  the  term  passive  congestion  as 
synonymous  with  congestion  from  obstruc- 
tion {see  Circulation,  Disorders  of;  and 
Hypostasis).  Passive  movements  of  any 
part,  for  instance,  of  a  joint,  are  movements 
effected  by  some  agency  external  to  the 
limb,  such  as  the  hands  of  the  practitioner 
or  of  the  patient  himself,  in  contradistinction 
to  movements  produced  by  the  muscles  of 
the  affected  parts,  which  are  called  active 
movements.    See  Massage. 

PATENT  FORAMEN  OVALE  or 
SEPTUM.  —  See  Heart,  Malformations 
of. 


PATHOGENIC  {irddot,  disease;  and 
yevvdoo,  I  give  rise  to). — A  term  applied  to 
the  production  of  a  disease,  having  reference 
to  the  mode  in  which  the  several  causes 
which  lead  to  it  operate  in  its  development. 

PATHOGNOMONIC  {nddos,  disease; 
and  yiyva>a-KO),  I  recognise). — This  word  is 
associated  with  those  symptoms  and  signs 
which  are  specially  characteristic  of  a  dis- 
ease, and  the  presence  of  which  renders  its 
diagnosis  certain.  See  Disease,  Diagnosis  of. 

PATHOLOGY  {nddos,  disease ;  and 
Xo'-yoy,  a  discourse). — Pathology  is  the  name 
generally  accepted  for  the  science  of  disease, 
but  the  subjects  which  it  may  include  cannot 
be  exactly  defined.  For  ease  and  disease, 
well  and  ill,  and  all  their  synonyms,  are  rela- 
tive terms  of  which  none  can  be  defined 
unconditionally.  If  there  could  be  a  fixed 
standard  of  health,  all  deviations  from  it 
might  be  called  diseases  ;  but  a  chief  charac- 
teristic of  living  bodies  is,  not  fixity,  but 
variation  by  self-adjustment  to  a  wide  range 
of  varying  circumstances,  and  among  such 
self-adjustments  it  is  not  practicable  to  mark 
a  line  separating  those  which  may  reasonably 
be  called  healthy  from  those  which  may  as 
reasonably  be  called  disease. 

The  impossibility  of  marking  such  a  line 
may  be  tested  during  changes  in  any  external 
conditions  of  life  ;  for  instance,  in  the  adjust- 
ments of  the  skin  to  a  widely  varying  range 
of  external  temperatures.  Where  and  when 
in  the  changes  of  skin  produced  by  long  con- 
tact with  water  rismg  fi'om  20°  F.  to  200°  F. 
would  health  cease  and  disease  begin  ?  Simi- 
larly in  the  consequences  of  mechanical 
injuries.  The  complete  repair  and  reproduc- 
tion of  injured  and  lost  parts  is  an  excellent 
instance  of  health ;  and  in  many  plants  in- 
juries ehcit  a  greater  production  of  healthy 
"structures  than  would  occur  in  their  integrity 
— as  in  the  leaf  of  a  begonia  or  a  cardamine, 
in  which  a  fresh  shoot  may  grow  from  each 
of  many  wounds.  But  while  these  and  simi- 
lar adjustments  to  conditions  produced  by 
injury  may  be  deemed  results  and  signs  of 
health,  many  others,  such  as  those  which 
may  follow  severe  crushings  and  open  woimds 
of  hmbs,  must  rather  be  called  processes  of 
disease,  even  though  they  may  end  in  some 
repair  of  injury.  Among  all  the  cases  inter- 
mediate between  these  extreme  groups  of 
adjustment  to  consequences  of  injuries,  it  is 
not  possible  to  separate  the  healthy  and  the 

In  this  impossibility  of  scientific  definition 
■  the  range  of  pathology  is  vaguely  settled  by 
a  general  understanding  as  to  what  may  be 
called  disease,  and  in  this  settlement  are  m- 
cluded  all  the  states  which  are  distant  firom 
health,  whether  they  be  in  the  way  of  diverg- 
ing from  it  or  in  that  of  returning  to  it,  as 
in  convalescence.    And  some  states  are  m- 
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eluded  for  which  it  is  hard  to  assign  a  better 
or  other  reason  than  that  they  are  not  useful 
to  us.  When  fruits  or  other  parts  of  plants 
or  animals,  which  have  been  made  useful  by 
cultivation,  revert  to  their  more  natural  state 
and  become  useless  to  us,  they  are  generally 
regarded  as  diseased. 

Moreover,  in  the  study  of  any  disease  its 
processes  are  foimd,  though  different,  yet  not 
essentially  distinct  or  separable  from  those 
of  health.  Even  in  the  instances  of  the  widest 
deviations  from  health,  as  in  the  diseases 
called  specific  or  malignant,  a  considerable 
part  of  the  phenomena  are  due  to  processes 
tending  towards  a  reversion  to  health,  and 
even  the  changes  most  averse  from  health 
are  hmited  within  certain  methods  not  wholly 
unlike  the  healthy  ones. 

In  this  view  pathology  may  be  regarded  as 
an  extension  of  physiology  into  the  study  of 
living  bodies  in  conditions  widely  unlike  those 
of  their  ordinary  life.  Pathology,  herein, 
accepts  the  conventional  limitation  of  phy- 
siology to  the  study  of  the  nature  of  living 
things ;  but  the  limitation  is  convenient  more 
than  just.  It  is  not  possible  to  give  a  verbal 
definition  of  the  difference  between  the  study 
of  crystals  deformed  or  repairing  after  injm-y, 
and  that  of  monstrosities  and  the  processes 
of  repair  in  plants  and  animals.  As  physio- 
logy is  not  truly  limitable  from  chemistry 
and  physics,  so  in  pathology  many  processes 
are  illustrated  by  things  abnormal  or  contrary 
to  general  rule  in  dead  matter. 

Pathology  finds  in  physiology  its  basis,  the 
varying  standards  of  healthy  structure  and 
function  with  which  its  stibject-matters  are 
in  contrast,  and  the  models  and  methods  of 
its  study ;  but  its  range  is  wider  than  that  of 
physiology,  inasmuch  as  the  conditions  giving 
rise  to  disease  are  much  more  numerous  and 
more  va,rious  than  those  of  health.  Moreover, 
the  deviations  from  health  may  reach  so  far 
and  wide,  that  the  facts  and  general  princi- 
ples of  physiology  can  only  with  extreme 
caution  be  apphed  to  them.    For  instance, 
the  greater  part  of  what  may  be  called  per- 
sonal characteristics  in  respect  of  health  can 
only  be  observed  in  phenomena  of  disease.  It 
.  is  from  observation  of  these  that  our  know- 
ledge is  derived  of  diatheses  or  constitutional 
peculiarities,  and  of  conditions  predisposing 
to  overt  disease.    Of  them  and  their  various 
!  mmglings  and  alterations  by  mheritance,  and 
1  by  tendencies  to  reversion  towards  health, 
1  physiology  can  give  no  account ;  its  sugges- 
:  tions  cannot  be  safely  used  unless  completely 
■  subject  to  the  test  of  pathological  inquiry. 

It  seems  certain  that  many  erroneous  and 
t  too  narrow  systems  of  pathology  have  been 
derived  from  the  beliefs  of  pathologists  that 
they  could  safely,  from  the  general  truths  of 
:  physiology  or  even  from  some  section  of 
them,  mfer  what  must  be  true  in  respect  of 
disease.  Hence,  by  means  of  inferences  from 
the  parts  of  physiology  for  the  time  being 


most  studied,  there  have  arisen  the  systems 
of  vital  and  chemical,  of  humoral  and  neural, 
pathology,  all  containmg  many  truths,  but 
none  of  them  able  to  stand  the  test,  without 
which  nothing  in  pathology  should  be  deemed 
true— the  test  of  a  wide  and  direct  study  of 
diseases.    It  would  be  well  if  all  systems  of 
pathology  which  can  be  thus  specially  named 
should  be  suspected  of  great  error.  The 
science  of  disease  should  not  be  divided  or 
speciaHsed  on  any  other  ground  than  physio- 
logy may  be,  as  by  the  names  of  general, 
comparative,  animal,  vegetable,  and  the  like. 
The  study  of  any  one  of  these  divisions,  wide 
as  it  may  be,  is  not  safe  unless  with  frequent 
reference  to  the  others  for  their  aid;  and 
every  study  of  diseases  of  one  part  or  of  one 
kind  is  very  imsafe,  unless  with  a  constant 
consciousness  of  its  narrowness  and  partiality. 
Even  if  it  could  be  made  sure  that  many 
diseases  begin  in  morbid  states  of  the  blood 
or  nervous  system,  or  any  other  chief  con- 
stituent of  the  body,  it  would  be  nearly  as 
sure  that  within  a  few  hours,  or  even  minutes, 
of  thefr  begimaing  the  other  chief  constituents 
would  be  involved.    For  the  relations  of  the 
several  parts  are  so  intimate  and,  through 
the  nervous  system  and  the  circulating  blood, 
their  means  of  communication  are  so  swift, 
that  if  one  be  diseased  none  can  long  remain 
healthy.    There  is  no  truth  more  necessary 
to  be  held  in  pathology,  and  in  its  practical 
applications,  than  that  the  health  of  each 
part  is  a  necessary  condition  of  the  health  of 
aU  the  rest.  James  Paget. 

PAIT,  in  the  Basses  Pyrenees, 
France. — A  mild,  calm,  sedative,  winter 
chmate.  Mean  temperature,  42°  F.  Absence 
of  cold  wmds;  soil,  gravel.  See  Climate, 
Treatment  of  Disease  by. 

PECTORILOQUY  {pectore,  from  the 
chest;  and  loquor,  1  speak).— A  physical 
sign,  connected  with  vocal  resonance,  heard 
on  auscultation  in  some  limited  parts  of  the 
chest.  The  sounds  of  the  voice  in  pectori- 
loquy are  dfrectly  conducted  to  the  ear,  so 
that  the  words  spoken  by  the  patient  may 
be  distinctly  recognised  by  the  observer,  as  if 
proceeding  from  within  the  chest.  See 
Physical  Examination. 

PECTORILOQUY,  WHISPER. 
ING.  —  See  Whispering  Pectoriloquy  ; 
and  Physical  Examination. 

PEDIGULUS.— Three  species  of  Kce 
are  parasitic  on  man :  (1)  Pediculus  capitis ; 

(2)  Pediculus  vestimenti  vel  corporis ;  and 

(3)  Ped/iculus  pubis. 

1.  Pediculus  capitis.— This  species  of 
pediculus  infests  the  head,  especially  the 
occiput;  and  deposits  its  eggs  on  the  shaft  of 
the  hair,  usually  not  far  from  the  root.  The 
ovum  is  a  small  oval,  semi-transparent  body, 
somewhat  cupped  at  its  free  extremity,  arid 
very  firmly  attached  by  a  short  peduncle  to 
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the  hair.  The  young  are  hatched  in  about 
five  days.  The  louse  when  full-grown  is 
about  a  line  in  length,  the  female  being 
larger  than  the  male.  The  head,  thorax, 
and  abdomen,  which  is  oval,  are  distinct. 
The  head  is  furnished  with  two  short  an- 
termse,  and  large,  black,  prominent  eyes. 
Springing  from  the  thorax  are  six  well- 
developed  legs,  armed  with  strong  claws, 
with  which  the  animal  grasps  the  hair.  On 
the  back  of  the  male  is  seen  a  conspicuous, 
elongated,  conical  organ,  the  penis.  The 
animal  is  of  a  semi-transparent,  dirty-white 
colour,  and  is  covered  with  short  scattered 
hairs. 

2.  Pedieulus  vestimenti. — This  species 
closely  resembles  in  shape  and  general  ap- 
pearance the  pedieulus  capitis,  but  is  of 
larger  size.  It  infests  the  underclothing, 
with  a  preference  for  that  of  a  woolly  kind, 
and  it  attacks  and  irritates  the  parts  of  the 
skin  that  are  covered  by  clothes.  The  ova 
are  deposited,  not  on  the  hair  of  the  skin, 
but  on  the  wool  or  fibre  of  the  clothing,  and 
the  young  are  hatched  in  about  five  or  six 
days. 

3.  Pedieulus  pubis. — This  is  much 
smaller  and  relatively  shorter  than  either  of 
the  other  species,  and  the  line  of  separation 
between  abdomen  and  thorax  is  less  marked. 
The  abdomen  is  short  and  rounded,  which 
gives  the  animal  a  crab-like  shape.  Like 
the  other  species,  it  has  six  legs,  armed  with 
strong  claws  for  grasping  the  hair.  This 
louse  infests  the  pubic  region,  and  occasion- 
ally the  axilla  and  hairy  parts  of  the  body 
and  face,  especially  the  eyelashes.  The  ova 
are  found  firmly  attached  to  the  hairs  near 
the  roots. 

The  different  species  of  pedicuU  do_  not 
bite,  as  they  have  no  jaws ;  but  they  pierce 
the  skin  and  draw  blood  by  means  of  a  suck- 
ing apparatus  or  hcmstelliim,  and  in  this  way 
they  derive  their  sustenance  fi:om  the  human 
body.  Eegarded  in  a  pathological  aspect, 
the  presence  of  pediculi  is  described  as  a 
disease  under  the  name  of  morbus  peddcu- 
la/ris,  or  phthiriasis.    See  Phthiriasis. 

Robert  Liveing. 

PEDILUVIUM.— -See  Baths. 

PELLAGRA  (Tre'XXa,  the  skin;  and 
Aypa,  a  seizure).— Synon.:  Erythema  Fella- 
grosum;  Fr.  Pellagre;  Ger.  Pellagra.— An 
erythema  of  the  skm,  mdigepous  to  hot 
countries,  and  common  among  the  peasants  in 
Italy,  Spain,  and  the  South  of  France,  which 
makes  its  appearance  on  the  parts  of  the 
body  most  exposed  to  the  hght,  especially  the 
back  of  the  hands,  the  neck,  and  the  breast. 
See  Erythema. 

PELODERA. — A  genus  of  'free  nema- 
toids,'  one  species  of  which  (P.  setigera, 
Bast.)  was  found  post  mortem  by  Dr. 
Charlton  Bastian  as  a  parasite  in  the  mus- 


cles of  a  boy  who  died  of  a  febrile  epidemic 
disease  on  board  the  '  Cornwall,'  off  Purfleet, 
in  1879,  and  whose  body  was  exhumed  after 
two  months  for  examination.  The  sugges- 
tion was  advanced  that  the  pelodera  was  the 
cause  of  the  fatal  disease.  This  is,  however, 
mere  conjecture  ;  and  all  distinct  evidence  as 
to  the  mode  of  infection,  and  as  to  the  exist- 
ence of  the  parasites  in  the  body  during  life, 
is  wanting. 

PELVIC  ABSCESS.— Definition.— 
An  abscess  situated  in  the  pelvis,  and  gener- 
ally connected  with  some  uterine  or  rectal 
affection. 

^Etiology. — The  causes  of  pelvic  abscess 
are  :  (1)  Breaking  down  of  tubercles ;  (2)  Sup- 
purative action,  the  result  of  broken-down 
hsematocele  or  suppurating  ovarian  or  extra- 
uterine cyst ;  (3)  Inflammation  of  the  pelvic 
peritoneum;  and  (4)  Inflammation  of  the 
cellular  tissue  in  connexion  with  the  uterus. 
Fallopian  tubes,  ovaries,  broad  ligaments, 
and  rectum,  or  the  general  cellular  tissue  of 
the  pelvis.  Malignant  disease  of  or  about 
the  womb  is  sometimes  accompanied  by  sup- 
puration in  the  line  of  the  lymphatics. 

Pelvic  peritonitis  and  ceUuhtis  being  often 
combined,  pelvic  abscess  may  arise  firom  the 
joint  action  of  these  causes;  and,  indeed, 
after  an  abscess  has  arisen,  it  is  very  difficult, 
if  not  impossible,  to  differentiate  as  to  its 
primary  origin. 

Symptoms. — Pain  of  a  shooting  character, 
with  increased  local  tenderness,  accompanied 
by  rigors,  sweating,  and  pyi-exia,  supervening 
upon  the  symptoms  of  pelvic  cellulitis  or  of 
pelvic  peritonitis,  wiU  generally  indicate  the 
onset  of  the  affection.  See  Pelvic  Cellu- 
litis ;  and  Pelvic  Peritonitis. 

An  abscess  having  arisen  in  the  pelvis,  it 
conforms  to  the  same  general  laws  as  ab- 
scesses in  other  parts,  its  extension  depend- 
ing upon  the  relative  firmness  and  tension  of 
the  sm-rounding  tissues,  an  abscess  generally 
burrowing  in  the  direction  of  least  resist- 
ance. Thus  pelvic  abscess  may  open  in  the 
following  positions,  singly  or  combined: 
1.  Through  the  abdominal  walls  and  saphe- 
nous openings.  2.  Into  the  pelvic  viscera, 
as  the  bladder,  rectum,  vagina,  or  urethra. 
3.  Through  the  floor  of  the  pelvis,  near  the 
anus.  4.  Through  the  pelvic  foramina,  either 
obturator  or  sacro-ischiatic.  5.  Through  the 
pelvic  roof  into  the  peritoneal  cavity.  6.  Into 
the  lumbar  region,  in  the  position  of  the 
kidney. 

Such  are  the  many  and  various  courses 
which  an  abscess  originating  in  the  pelvis 
may  take.  Fortunately  some  of  those  enu- 
merated are  rare,  such  as  opening  into  the 
peritoneum.  No  doubt  its  starting-pomt  has 
much  to  do  with  its  subsequent  course,  which 
admits  of  explanation  chiefly  on  anatomical 
grounds.  Should  an  abscess  open  mto  the 
peritoneum,  then  our  trouble  will  no  longer 
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be  with  the  abscess,  but  with  the  peritonitis 
that  ensues,  so  that  we  may  lose  sight  of  the 
primary  disease  in  the  gravity  of  the  secon- 
dary lesion. 

Should  the  abscess  open  into  the  rectum, 
we  shall  have  a  discharge  of  pus  and  ftecal 
matter  from  the  bowel,  often  of  a  most  foetid 
character,  especially  if  there  be  entry  of  gas 
into  the  abscess.  On  its  opening  into  the 
bladder  long-continued  cystitis  may  super- 
vene. Shoidd  a  communication  become  es- 
tablished betwepn  these  two  organs,  we  shall 
have  the  indication  of  faecal  matter  present 
in  the  iirine. 

Treatment. — Pelvic  abscessmust  be  treated 
as  deep-seated  abscesses  in  other  parts  of  the 
body  in  the  early  stages,  namely,  by  inducing 
pointing  by  hot  fomentations  or  poultices; 
but  when  matter  has  formed  the  treatment 
will  vary  somewhat,  according  to  the  position 
the  abscess  takes :  1.  "When  the  abscess  is 
threatening  to  point  above  Poupart's  liga- 
ment, it  is  generally  wisest  not  to  use  the 
lancet  imtil  the  skin  is  seen  to  be  definitely 
impHcated ;  but  when  suppurative  symptoms 
are  well  defined,  it  is  a  better  plan  to  cut 
down  with  a  scalpel,  make  a  small  opening, 
enlarge  it  with  forceps,  and,  having  washed 
out  the  cavity  with  antiseptics,  to  put  in  a 
drainage-tube  and  treat  as  usual  in  such 
cases.  2.  When  the  matter  is  burrowing 
down  the  leg,  or  away  firom  the  pelvis,  be- 
neath the  fasciae,  it  must  be  treated  accord- 
ing to  the  usual  rules  laid  down  in  surgery 
for  deep-seated  abscesses  beneath  fasciae,  but 
the  earlier  we  open  the  better.  3.  Should 
the  matter  be  in  the  floor  of  the  pelvis, 
bulging  into  the  vagina  and  rectum,  and 
highly  irritative  symptoms  exist,  then  it  will 
be  advisable  to  employ  an  aspirator,  and,  if 
pus  be  clearly  observed,  to  open  with  fall- 
sized  trocar  and  cannula.  When  the  fluid 
is  evacuated,  it  is  well  to  pass  up  a  drakiage- 
tube,  carefally  withdrawing  the  carmula,  and 
leaving  the  tube  in  position,  through  which 
the  cyst  should  bo  washed  out  twice  daily 
with  an  antiseptic  fluid,  such  as  some  pre- 
paration of  iodine ;  the  tube  can  be  removed  j 
when  the  discharge  ceases  to  flow.  By  some 
it  is  advised  to  make  a  fi-ee  incision  at  first, 
plugging  with  antiseptic  cotton  or  gauze, 
after  washing  the  cavity  out.  Should  haemor- 
rhage have  occurred  in  the  cyst,  the  difficulty 
of  evacuation  of  its  contents  will  be  great ; 
in  this  case  it  has  been  recommended  to  lay 
open  the  cyst  with  a  bistoury. 

The  posture  the  patient  assumes  is  also  of 
importance— the  pus  should  gravitate  to  the 
opening ;  thus,  supposing  the  openmg  in  the 
rectum  or  bladder,  then  the  vertical  posture 
will  expedite  the  cure.  In  the  same  way 
any  other  position  may  be  assumed  which 
fulfils  this  end. 

But  of  late  there  has  been  a  tendency  at 
an  early  period  to  explore,  either  by  ab- 
aommal  section  or  by  dissecting  down,  ac- 


cording to  the  position  of  the  pus.  No  doubt 
there  are  advantages  in  so  doing,  and  thus 
serious  bm-rov^ing  is  prevented,  though 
diffuse  abscess  is  less  common  than  formerly 
when  depletive  measures  were  more  used  in 
the  early  stages.  When  the  pyogenic  cyst 
wall  is  thick  and  hard  there  is  less  danger  of 
rupture  or  diffusion,  but  when  it  spontane- 
ously opens  it  is  often  only  partially  emptied ; 
and  later  on,  after  apparent  cure,  it  re-gathers 
and  discharges  perhaps  a  third  time. 

A  bandage  round  the  upper  abdomen  assists 
in  compressing  the  pus-cavity. 

The  general  health  must  always  be  kept 
up  by  the  administration  of  tonics,  good  food, 
and  stimulants,  so  as  to  counteract  the  ex- 
haustion due  to  the  prolonged  suppuration. 

J.  Braxton  Hicks. 

PELVIC    CELLULITIS.  —  Syngn. 

Parametritis  (Schroeder,  Virchow,  and  Mat- 
thews Duncan) ;  Perimetritis. 

Definition. — An  inflammation  of  the  cel- 
lular tissue  surrounding  the  pelvic  organs, 
both  in  the  male  and  female,  but  much  more 
frequently  in  the  latter,  and  therefore  more 
especially  of  the  areolar  tissue  in  connexion 
with  the  uterus  and  its  appendages.  Various 
views  have  been  held  with  respect  to  the 
pathology  of  pelvic  cellulitis,  each  author 
giving  a  name  according  to  his  idea  of  its 
origin;  though,  indeed,  two  distinct  affec- 
tions, pelvic  cellulitis  and  pelvic  peritonitis, 
are  described  under  the  general  name  of 
pelvic  cellulitis. 

Etiology. — The  causes  of  pelvic  celltditis 
are  many  and  various,  but  it  may  be  broadly 
stated  that  it  may  arise  from  any  irritation 
to  the  mucous  membrane,  either  of  the 
uterus,  vagina,  or  rectum,  whether  septic  or 
benign.  Of  these  the  principal  are  trau- 
matic, and  consequently  most  cases  are  seen 
in  connexion  with  the  puerperal  state,  such 
as  lacerations  of  the  vaginal  portion  of  os  and 
cervix  uteri,  and  after  operations  connected 
with  the  female  genital  organs ;  but  in  some 
persons,  due  no  doubt  to  some  remarkable 
idiosyncrasy  of  the  patient,  the  passage  even 
of  a  soimd,  or  the  retention  of  a  pessary, 
slight  cause  as  it  may  seem,  is  in  itself 
sufficient  to  excite  all  the  phenomena  of 
pelvic  cellulitis.  Of  the  other  than  trau- 
matic causes  may  be  mentioned  sexual  excess, 
dysmenorrhoea,  suppression  of  the  menses, 
and  gonorrhoea. 

Anatomical  Characters. — It  was  not  untU 
Nonat  and  Bernutz  began  to  study  the  subject 
of  pelvic  cellulitis  that  any  progress  can  be 
said  to  have  been  made  in  regard  to  its  patho- 
logy. Nonat  seems  to  have  considered  that 
the  pelvic  cellular  tissue  was  chiefly  the  seat  of 
this  affection ;  whilst  Bernutz,  writing  shortly 
afterwards,  denied  that  the  cellular  tissue 
was  in  any  way  affected,  and  described  it  as 
an  affection  of  the  pelvic  peritoneum  ;  hence 
we  have  the  term  '  peri-uterine  plilegmon ' 


818 


PELVIC  CELLULITIS 


of  Nonat,  and  '  pelvi-peritonitis '  of  Bernutz. 
Virchow,  and  Matthews  Duncan,  following 
his  suggestion,  have  used  the  terms  'para- 
metritis '  and  '  peri-metritis,'  '  para- '  signify- 
ing an  inflammation  of  the  cellular  tissue, 
'  peri- '  an  inflammation  of  the  serous  mem- 
brane surrounding  the  uterus.  Schroeder 
uses  the  term '  pelveo-peritonitis '  in  much  the 
same  way  as  Bernutz,  and  adopts  the  '  para- 
metritis'  of  Virchow.  Cruveilhier,  Cham- 
ponierre,  and  Tilt  have  pointed  out  the  share 
which  they  beUeve  the  lymphatics  play  in 
this  disease,  and  to  this  they  give  the  name 
of  lymphangitis.  The  terms '  pelvic  cellulitis ' 
and  '  pelvic  peritonitis '  appear  in  the  Nomen- 
clature of  the  CoUege  of  Physicians,  and  we 
see  no  good  reason  to  alter  the  names.  Patho- 
logically, no  doubt,  the  distinction  can  be 
made  in  most  cases,  but  clinically  some  diffi- 
culty arises,  and  many  and  various  have  been 
the  computations  as  to  their  relative  fre- 
quency. Schroeder  points  out  that,  even 
pathologically,  the  false  cyst  in  pelvic  perito- 
nitis may  become  so  thickened  as  to  resemble 
that  of  pelvic  cellulitis  ;  and  as  the  majority 
of  cases  tend  towards  resolution,  and  as  there 
is  a  clinical  difficulty  as  to  diagnosis,  coupled 
with  their  frequent  co-existence,  there  must 
always  be  some  diversity  of  opinion  as  to 
their  relative  frequency. 

Pelvic  cellulitis  being  caused,  as  we  have 
said,  by  some  irritation  of  the  genital  organs, 
the  question  as  to  the  mode  of  its  production, 
and  the  part  which  the  diiferent  tissues  take 
in  its  transmutation,  has  been  frequently  dis- 
cussed. Some,  after  the  suggestion  of  Dance, 
supposed  that  the  venous  system  acted  the 
part  of  the  carrier  in  conveying  the  materies 
tnorhi.  For  a  long  time  the  profession  were 
content  to  receive  this  as  an  explanation  of 
the  phenomena,  until  Cruveilhier  and  Cham- 
ponierre  showed  the  part  which  the  lymph- 
atics played  in  this  disease.  Besides  this, 
there  is  reason  to  believe  that,  in  those  cases 
where  the  passage  of  a  sound  and  such-like 
simple  irritants  are  the  cause  of  pelvic 
cellulitis,  the  nerves  must  play  an  irn- 
portant  part,  to  accotmt  for  such  a  rapid 
effusion  of  so  much  plastic  material ;  al- 
though some  insist  that  in  all  cases  sepsis  is 
the  cause. 

Pelvic  cellulitis  begins  by  an  exudation  of 
an  albuminous  nature  into  the  cellular  tissue. 
This,  as  in  other  cellular  inflammations,  may 
become  absorbed,  the  fluid  portion  first,  and 
the  more  solid  portion  at  a  later  period ;  or, 
instead  of  ending  in  resolution,  it  may  take 
on  a  retrograde  metamorphosis,  and  end  in 
abscess. 

The  exuded  material  thrown  out  in  pelvic 
cellulitis  follows  the  same  steps  wherever  it 
may  be  situated  in  the  pelvis,  although  its 
name  and  clinical  symptoms  vary  according 
to  its  topographical  distribution.  But  mas- 
much  as  the  effused  material  is  thrown  out 
into  the  cellular  tissue  near  such  a  sensitive 


organ  as  the  peritoneum,  the  inflammation  is 
liable  at  any  time  to  spread  to  and  involve 
this  membrane,  by  reason  of  its  continuity. 
The  peritonitis  may  either  become  localised, 
or  may  spread  and  involve  the  whole  mem- 
brane, giving  rise  to  general  peritonitis; 
when  the  latter  residt  occurs  it  is  generally 
due  to  a  septic  cause,  frequently  spreading 
with  extreme  rapidity.  It  is  highly  probable 
that  lymphangitis  plays  an  important  part 
in  cases  of  this  kind. 

Symptoms. — A  smaU  an^ount  of  pelvic 
cellulitis  may  in  itself  give  rise  to  very  slight 
symptoms,  perhaps  merely  a  sense  of  uneasi- 
ness in  the  lower  portion  of  the  abdomen. 
This  is  often  the  case  in  slow  recovery  from 
the  lying-in  state,  and  may  be  overlooked,  a 
vaginal  examination  not  being  deemed  neces- 
sary, the  symptoms  varying  much  according 
to  the  rapidity  and  the  quantity  of  the  exuda- 
tion. Should  a  large  quantity  be  exuded, 
the  most  prominent  symptoms  will  be  more 
severe,  namely,  more  or  less  tenderness  on 
deep  pressure,  with  dull  aching  pain  in  the 
pelvis,  languor,  and  pyrexia ;  along  with  these 
there  may  be  obstinate  constipation  and  pain 
in  defsecation.  Dysuria  also  may  be  a  pro- 
minent symptom.  The  presence  of  the  last 
two  symptoms  will  depend  upon  the  situation 
of  the  effusion,  and  its  pressure  on  the  rectum 
and  bladder. 

Physical  signs  per  vagvna/m. — In  the  early 
stage,  there  being  only  an  effusion  of  fluid, 
its  detection  will  be  difficult ;  but  as  the 
matter  becomes  more  sohd,  we  shaU  be  aware 
of  a  dense  mass,  usually  limited  to  one  or 
other  side  of  the  uterus,  but  if  the  amount  be 
large,  entirely  surrounding  the  organ.  This 
effusion  is  generally  in  the  layers  of  the 
broad  ligaments,  either  attached  to  or  sepa- 
rate from  the  uterus,  but  usually  fixed  to  it ; 
and  when  the  effused  matter  has  had  time  to 
consolidate,  it  is  of  considerable  hardness, 
similar  to  that  of  a  uterine  fibroid,  but  gener- 
ally irregular  in  outUne,  often  following  the 
form  of  the  roof  of  the  vagina.  A  uterus 
fixed  by  hard,  irregular,  and  immovable 
swelling  is  considered  by  some  as  patho- 
gnomonic of  pelvic  cellulitis.  Pain  running 
down  the  legs,  on  flexion  and  abduction  of 
the  thigh,  owing  to  implication  of  the  lumbar 
and  iliac  glands,  and  of  the  ceUular  tissue 
around  the  psoas  and  iliacus  muscles,  simu- 
lating hip-joint  disease,  is  also  a  valuable  dia- 
gnostic sign  in  some  cases. 

At  the  onset  the  temperature  generally 
rises  in  the  evening  to  101°  or  102°,  rarely 
higher,  and  is  lower  in  the  morning. 

The  pulse  is  fuU  in  the  benign  cases ;  but 
in  the  septic  form  it  is  dicrotic,  and  towards 
the  end  in  fatal  cases  becomes  extremely  so. 
Tlie  pulse  and  temperature  form  a  valuable 
guide  as  to  the  state  of  the  case.  Favourable 
cases  may  recover  in  a  few  days,  but  gene- 
rally go  on  for  weeks  or  months,  absorption 
gradually  taldng  place,  its  duration  dependmg 
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much  on  the  general  state  of  the  patient  and 
the  amount  effused.  But  should  the  case 
break  down  and  end  in  abscess,  the  presence 
of  this  will  be  shown  by  increased  pyrexia, 
probably  rigors,  and  locaHsed  pain  of_  a 
shooting  character.  For  the  signs  of  in- 
flammation extending  to  the  peritoneum,  see 
Pelvic  Peritonitis. 

Diagnosis.— The  diagnosis  of  pelvic  cellu- 
litis from  the  diseases  with  which  it  may  be 
most  readily  confounded  will  be  found  in  the 
articles  on  Pelvic  H^ematocele,  and  Pelvic 
Peritonitis. 

Treatment. — "When  the  pathology  of  pelvic 
cellulitis  is  fully  considered,  it  will  be  seen 
that  the  treatment  must  depend  upon  the 
stage  to  which  it  has  advanced.  In  the 
acute  stage  we  should  employ  salines,  and 
sedatives  for  the  rehef  of  pain,  such  as  opium, 
chloral  hydrate,  and  also  quinine  in  full 
doses;  and  locally,  hot  fomentations  applied 
to  the  lower  part  of  the  abdomen,  and  hot 
opiate  and  antiseptic  injections  given  per 
vaginam.  Iodoform  suppositories  are  like- 
wise useful  employed  continuously,  combined 
with  morphine  if  there  is  much  pain.  Leeches 
are  often  applied  with  much  benefit  to  the 
groin,  permaeum,  or,  still  better,  to  the  os 
uteri — three  or  four  at  a  time,  thereby  re- 
moving any  temporary  congestion  of  those 
parts.  The  bowels  are  better  moved  by  an 
enema  than  by  piu-gatives  given  by  the 
mouth,  which  if  active  may  cause  extension 
of  the  inflammation  to  the  peritoneum. 
When  the  inflammatory  action  has  subsided, 
the  re-absorption  of  the  plastic  material  which 
has  been  thrown  out  is  assisted  by  the  ad- 
ministration of  tonics,  as  iron  and  quinine. 
Iodide  of  potassimn  is  much  rehed  on  by 
some  practitioners,  and  may  be  given  with 
advantage  combined  with  tonics;  but  prob- 
ably the  best  means  of  promoting  absorption 
is  by  restoring  the  general  health  by  every 
method  possible.  The  Americans  and  Ger- 
mans recommend  the  vaginal  douche  night 
and  morning  for  about  twenty  minutes ;  they 
believe  that  it  acts  as  an  absorbent  as  weU  as 
a  sedative.  In  the  septic  variety  much  suc- 
cess has  attended  the  exhibition  of  large  doses 
of  quinine,  five  grains  every  four  hours  having 
been  given  with  advantage.  In  all  cases  rest 
IS  imperatively  called  for,  even  after  the  in- 
flammatory stage  is  past. 

J.  Braxton  Hicks. 

PELVIC  HJEMATOCELE.— Synon.  : 
Peri-uterine  Hsematocele  ;  Eetro-uterine 
Haematocele ;  Pelvic  Thrombus. 

Nature.— N6laton  described  this  affection 
as  a  tense  bloodytimaour  situatedin  Douglas's 
cul-de-sac,  which  pushed  the  uterus  forward 
towards  the  symphysis  pubis.  Afterwards 
«very  bloody  tumour  in  connexion  with  the 
pelvic  organs  came  to  be  so  described  bv 
some  authors.  Thus  Dr.  Eobert  Barnes 
classes  ruptured  uterus  with  an  effusion  of 


blood  into  the  peritoneal  cavity  as  an  example 
of  pelvic  haematocele. 

Any  effusion  of  blood  which  takes  place 
either  from  ruptured  uterus  or  from  other 
organs  is  not  by  most  authorities  now  con- 
sidered as  true  pelvic  htematocele  ;  indeed, 
blood  effused  from  the  liver,  kidney,  or  other 
organ  which  has  found  its  way  into  Douglas's 
pouch,  might  thus  be  included  under  this 
name.  Pelvic  hsematocele  consists  of  two 
varieties,  to  which  the  names  of  (1)  retro- 
uterine hceviatocele  or,  better,  intra-jperi- 
toneal  hcematocele,  and  (2)  pelvic  thrombus 
or  hcematoma,  have  been  given.  The  first 
of  these  affections  may  be  described  as  an 
effusion  of  blood  into  the  retro-uterine  sac, 
subsequently  shut  off  from  the  rest  of 
the  peritoneum  by  an  effusion  of  plastic 
material.  The  second  variety,  pelvic  throm- 
bus or  hceviatoma,  is  an  effusion  of  blood 
into  the  cellular  tissue  of  the  pelvic  organs, 
and  more  especially  of  that  in  connexion 
with  the  uterus.  Even  with  this  limi- 
tation of  applications,  the  frequency  of 
pelvic  hsematocele  has  been  variously  stated 
by  different  authors ;  thus  Scanzoni  and 
Schroeder  reckon  it  a  rare  disease,  whilst 
Zeyfurt  reckons  it  as  occurring  in  5  per  cent, 
of  all  uterine  cases.  Inasmuch  as  most 
cases  recover,  the  diagnosis  must  depend 
solely  on  a  careful  analysis  of  the  clinical 
history. 

It  is  weU,  however,  that  we  should  dis- 
tinguish between  the  two  affections,  and  we 
shall  employ  the  term  thrombus  as  applying 
to  an  effusion  of  blood  into  the  cellular  tissue 
around  the  uterus,  and  the  term  retro-uterine 
hcematocele  to  blood  which  has  gravitated 
into  the  peritoneal  pouch  between  the  uterus 
and  rectum.  These  distinctions  are  impor- 
tant, inasmuch  as  they  can  in  most  cases 
be  discovered  both  clinically  and  pathologi- 
cally. ° 

A.  Retro-uterine  Hsematocele.— 
jEtiology.  —  The  causes  of  retro-uterine 
hsematocele  are  as  follows :  (1)  Kupture  of 
the  uterine  waU  from  any  cause,  including 
aneurysms  and  varices  ;  (2)  rupture  of  the 
FaUopia,n  tubes  from  extra-uterine  foetation, 
and  varieties  of  ectopic  gestation ;  (3)  ovula- 
tion with  haemorrhage ;  (4)  rupture  of  varices 
in  ovarian  tumour ;  and  (5)  rupture  of  other 
viscera  in  the  abdominal  cavity. 

Symptoms. — These  will  be  the  same  as  in 
the  rupture  of  any  viscus,  and  the  escape  of 
blood  into  the  peritoneal  cavity.  Thus,  there 
win  be  sudden  onset  of  pain ;  pallor,  with 
prostration  and  collapse,  greater  than  can  be 
accounted  for  by  the  anasmia ;  often  vomiting, 
which  is  at  times  excessively  severe.  Nothing 
can  be  felt  at  first  on  physical  examination, 
owing  to  the  liquid  state  of  the  blood ;  but  as 
the  blood  coagulates,  hardness  will  supervene, 
displacing  the  uterus — the  amount  and  direc- 
tion of  the  displacement  depending  on  the 
position  which  the  blood  assumes.    This,  as 
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has  been  pointed  out,  is  generally  to  be  found 
posteriorly,  thus  pushing  the  uterus  forward, 
towards  the  pubes.  In  a  short  time  inflam- 
matory action  may  be  set  up,  so  as  to  limit 
the  blood-effusion,  and  in  this  case  it  will 
not  be  of  a  severe  peritonitic  type ;  but,  on 
the  other  hand,  general  peritonitis  may  be 
established,  which  may  end  fatally;  or, 
again,  the  inflarfimatory  process,  having  be- 
come limited  by  plastic  material,  may  gra- 
dually become  absorbed,  or  it  may  follow  the 
usual  course  of  pelvic  abscess. 

B.  Pelvic  Thrombus.  —  Etiology. 
Pelvic  thrombus  arises  from  the  contusions 
and  lacerations  resulting  from  normal  and 
abnormal  labour,  from  severe  concussions 
of  the  pelvis,  from  interruption  or  suppres- 
sion of  the  menses,  from  sexual  excitement, 
and  from  rupture  of  the  tube  in  extra-uterine 
foetation  between  the  layers  of  the  broad 
ligament ;  or  from  haemorrhage  from  dimin- 
ished resisting  power  of  the  vessels,  in  the 
hEemorrhagic  diathesis,  scorbutus,  or  pur- 
pura. 

Haemorrhage  which  has  thus  arisen  may 
foUow  the  usual  course  of  extravasated  blood, 
namely,  coagulation  and  absorption,  or  pro- 
ceed to  the  formation  of  an  abscess. 

Symptoms. — These  will  depend  on  the 
amount  of  the  effusion  and  its  position.  In 
general  the  quantity  will  be  less  than  in 
retro-uterine  hsematocele.  It  is  generally 
greater  when  it  occurs  in  the  layers  of  the 
broad  Ugament,  which  it  may  separate  to  a 
very  considerable  extent,  reaching  sometimes 
to  the  level  of  the  lunbilicus.  However, 
blood  effused  into  this  position  is  necessarily 
under  some  restraint,  though  the  pain  would 
be  thereby  increased. 

In  this,  as  in  the  affection  just  described, 
we  have  a  sudden  onset  of  symptoms,  but  we 
do  not  have  such  marked  anaemia,  for  the 
amount  of  the  effusion  is  hardly  so  large. 
And  we  miss  those  symptoms  of  severe 
collapse  which  depend  upon  an  effusion  of 
blood  into  the  peritoneal  cavity.  In  fact, 
here  we  have  more  the  symptoms  of  haemor- 
rhage per  se,  the  effusion  being  situated  out- 
side the  peritoneum,  and  therefore  more 
restrained.  We  seldom  have  symptoms  of 
peritonitis  supervening,  but  rather  those  due 
to  the  displacement  which  the  mass  occa- 
sions, and  consequent  tension.  The  effusion 
may  either  be  absorbed,  or  it  may  end  in 
abscess,  which  pursues  the  usual  course  of 
pelvic  abscess.    See  Pelvic  Absokss. 

Diagnosis.— These  swellings,  produced  by 
blood-effusion,  are  liable  to  be  confounded 
with  many  other  troubles  about  the  uterus. 
The  most  frequent  position  is  in  either  broad 
ligament,  where  they  may  simulate  fibroma, 
ovarian  tumour,  and  especially  cellulitis  of 
the  same  part.  The  next  position  m  fre- 
quency is  behind,  in  the  cellular  tissue 
between  the  uterus  and  rectum,  where  the 
haematocele  may  imitate  retroflexed  uterus, 


or  a  tumour  in  Douglas's  pouch.  When  the 
haemorrhage  is  found  at  the  roof  of  the  vagina, 
or  between  the  bladder  and  uterus,  it  gives 
the  physical  characters  of  a  fibroma  in  the 
anterior  wall,  of  pregnancy,  or  of  cellulitis. 
It  will  thus  be  seen  that  the  diagnosis  depends 
much  on  a  clear  clinical  history,  either  from 
the  patient  or  her  friends,  which  in  some 
cases  is  difficult  to  obtain.  In  aU  cases  of 
sudden  accession  of  anaemia  and  collapse 
it  is  important  to  inquire  carefully  into  the 
state  of  the  menses,  and  to  examine  as  ta 
any  pelvic  tumour. 

Treatment. — This  divides  itself  into  two 
parts,  the  first  of  which  will  be  the  arrest 
of  the  haemorrhage  (should  it  still  be  going 
on) ;  and  the  second,  the  application  of  such 
means  as  tend  to  resolution  and  absorption  of 
the  coagulum.    The  first  indication  wiU  be 
fulfilled  by  absolute  rest,  and  the  administra- 
tion of  haemostatics,  such  as  galUc  acid,  lead, 
turpentine,  and  other  like  remedies  on  which 
we  are  wont  to  place  reliance  for  internal 
haemorrhage,  combined  with  an  opiate.  But 
inasmuch  as  vomiting  is  often  a  severe  and 
prominent  symptom,  and  medicines  are  with 
difficulty  kept  down  a  sufficient  time  to  be 
of  service,  the  opiate  may  have  to  be  given 
by  the  rectum  or  hypodermicaUy.  Ice-bags 
or,  if  these  are  not  at  hand,  cold  lotions, 
should  also  be  apphed  to  the  lower  part  of  th& 
abdomen,  or  even  introduced  per  vaginam. 
At  the  same  time  a  httle  ice  may  be  given  to- 
suck.    Stimulants,  however,  and  hot  drinks 
must  be  avoided.    If,  from  the  suddenness 
and  severity  of  the  collapse,  it  is  supposed 
that  a  rupture  of  the  cyst   of  an  extra- 
uterine foetation,  or  rupture  of  a  varix  of  a 
twisted  pedicle  of  an  ovarian  tumour,  has 
occurred,  it  wiU  be  best  to  open  the  abdominal 
cavity,  and  treat  the  cause  according  to 
modern  abdominal  surgery;  and  this  espe- 
cially if,   a  tumour   having  already  been 
observed  in  this  region  and  rupture  of  an 
extra-uterine  cyst  supposed  to  be  the  cause,^ 
or  rupture  of  an  ovarian  varix,  it  may  be 
otherwise  advisable  to  perform  abdominal 
section. 

The  haemorrhage  having  ceased  without 
operation,  we  must  still  enjoin  rest  for  some 
time,  to  prevent  its  recurrence,  and  to  admit 
of  the  blood  being  absorbed. 

In  fulfilling  the  second  indication,  namely 
the  resolution  of  the  extravasation,  httle  will 
be  required  beyond  keeping  the  system  in 
good  general  health  by  the  administration  of 
tonics.  Iron  and  quinine  are  of  inuch  ser- 
vice. Some  practitioners  rely  on  iodide  of 
potassium  as  an  absorbent ;  it  may  be  given 
combined  with  quinine.  Should  a  recurrence- 
of  the  haemorrhagic  symptoms  take  place  at. 
different  periods,  the  bromides  and  iodides- 
have  been  considered  of  some  value  in  quiet- 
ing the  action  of  the  ovaries.  But  this  re- 
currence shows  a  high  probability  of  t^.^ 
case  being  one  of  ectopic  gestation,  and  it. 
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would  be  safer  to  open  the  abdominal  cavity 
before  it  is  too  late. 

If  the  case  unfortimately  end  in  abscess, 
the  proper  treatment  will  be  that  of  pelvic 
abscess.    See  Pelvio  Abscess. 

J.  Braxton  Hicks. 


PELVIC  PERITONITIS.  —  Synon.  : 
Perimetritis  (Bernutz,  Vii-chow,  and  Mat- 
thews Dmican). 

Defiottion. — A  local  inflammation  of  that 
portion  of  the  peritoneimi  which  smrounds  the 
pelvic  organs,  and  especially  the  uterus  and 
broad  ligaments.    See  Pelvic  Cellulitis. 

^Etiology. — Pelvic  peritonitis  is  often  found 
as  an  extension  from  pelvic  cellulitis,  in  both 
the  puerperal  and  non-puerperal  states.  In 
the  non-puerperal  state  it  is  associated  with 
uterine  flexions  and  versions ;  various  opera- 
tions on  the  genital  organs ;  rupture  of  ova- 
rian cysts ;  abscess  of  the  ovary ;  escape  of 
blood  from  the  Fallopian  tube  ;  extension  of 
irritating  secretions  along  the  Fallopian  tube 
from  the  uterus,  such  as  gonorrhoea,  pus 
(pyo-salpinx) ;  burstmg  of  the  tube  ;  malig- 
nant disease ;  and  tubercle. 

Anatomical  Characters. — Here,  as  in 
celluhtis,  the  part  which  the  veins,  lympha- 
tics, and  nerves  take  is  still  open  to  contro- 
versy; but  the  lymphatics,  no  doubt,  take 
the  most  important  part  in  those  cases  where 
the  change  commenced  in  celluhtis.  But  the 
relative  frequency  of  the  tubes  as  a  source 
of  peritonitis  is  still  in  doubt,  though  as 
conveyers  of  irritating  material  they  bear  a 
very  important  part. 

Whatever  the  origm  of  the  peritonitis,  we 
have,  in  the  first  place,  an  effusion  varying  in 
character— either  serous,  plastic,  or  purulent. 
The  serum  may  either  be  absorbed,  or  be- 
come encysted  by  plastic  material,  and  form 
a  false  cyst,  which,  xa.  an  imhealthy  condition, 
may  be  of  a  pyoid  nature,  formmg  an  abscess 
havmg  the  usual  characters  of  pelvic  abscess. 

But  there  is  this  difference  from  the  exuda- 
tion of  pelvic  cellulitis  and  that  of  pelvic 
peritonitis,  namely,  that  in  cellulitis  the 
exuded  material  may  be  absorbed,  leaving 
but  few,  if  any,  relics  of  the  bygone  inflamma- 
tion, whilst  m  peritonitis  the  fluid  portion  is 
chiefly  absorbed,  leavhig  very  often  strmgs 
or  bands  of  adhesions  matting  together  the 
various  organs.  A  not  uncommon  occurrence 
18  tor  the  uterus,  if  previously  retroflected,  to 
be  bound  down  posteriorly  to  the  sacrum, 
but  It  may  be  equaUy  fixed  in  any  other 
direction  in  which  effusion  has  been  poured 
out.  The  effect  of  these  adhesions  is  some- 
times curious,  for  the  ovary  has  been  found 
rent  from  its  attachment,  and  fixed  to  the 
pelvic  brim  posteriorly.  These  adhesions 
may  stretch  and  give  rise  to  no  permanent 
displacements,  but  at  other  times  they  are 
.  rremediable.  Pregnancy  seems  to  have  most 
1  W  if  "''^  removal ;  and,  indeed,  this 

1  has  been  suggested  as  a  method  of  cure.   In  ] 
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the  same  way  they  may  hinder  the  action  of 
the  uterus  in  labour,  and  cause  pain  by  their 
rigidity,  though  they  often  hinder  conception 
or  give  rise  to  abortion,  and  sometimes  to 
severe  and  even  fatal  obstruction  of  the 
bowels.  The  influence  of  adhesions  should 
alwa,ys  be  borne  in  mind  after  any  case  of 
pelvic  peritonitis. 

Should  the  case  end  in  abscess,  it  may  open 
in  any  of  the  ways  given  under  the  head  of 
Pelvic  Abscess. 

Symptoms. — In  chronic  and  subacute  cases 
of  pelvic  peritonitis,  the  symptoms  are  usually 
obscure,  the  patient  (often  after  childbirth) 
complaining  only  of  a  dragging  sensation  at 
the  lower  portion  of  the  abdomen.  These 
cases  frequently  pass  unnoticed,  rest  in 
bed  and  other  remedies  sutficuig  to  effect 
a  cure. 

In  acute  cases,  the  symptoms  begin  with 
complaint  of  a  severe  pain,  increased  by  pres- 
sure, with  fixedness  of  the  abdomuial  muscles 
in  the  lower  portion  of  the  abdomen,  or  the 
coils  of  the  intestine  may  be  seen  mapped 
out.    Along  with  this  there  is  usually  a  wiry 
pulse;  but  if  the  disease  be  of  septic  origin,  it 
may  be  dicrotic.    The  temperature  is  usually 
above  102°,  but  varying  night  and  morning. 
We  may  also  notice  a  Hippocratic  expression 
of  the  countenance.     Should  this  become 
marked  we  should  have  reason  to  fear  an 
extension  to  the  general  peritoneum.    At  the 
same  time  we  may  have  constipation,  and 
genially  severe  vomiting;  and  by  pressure 
of  effused  material  on  the  bladder  and  rectum, 
there  may  also  arise  constipation  and  dysuria! 
Per  vagtnam,  we  may  discover  a  tumour  late- 
^gli  up  in  the  pelvis,  and  not  easily 
lelt,  both  on  account  of  the  distance  fr'om  the 
exammmg  hand,  and  from  the  severe  pain  to 
which  examination  gives  rise. 

But,  again,  it  must  be  pomted  out  that 
cases  do  occur  m  which  nearly  aU  the  symp- 
toms  are  wanting,  although  the  attack  may 
be  of  a  most  mahgnant  type,  the  rapid  pulse 
and  pyrexia,  coupled  with  a  peculiar  expres- 
sion of  the  countenance,  bemg  almost  our 
only  gmde.  A  vaginal  exammation  fails  to 
pve  us  any  indication  as  to  its  nature,  owing 
to  the  matter  bemg  purulent  and  fluid.  These 
cases  are  almost  always  of  septic  origm. 

Diagnosis.— Pelvic  peritonitis  may  be  dia- 
gnosed from  pelvic  ceUulitis  by  the  foUowmg 
considerations : — 

Pelvic  Cellulitis. 

1.  Tumour  easily  reached ;  generally  easily 
and  early  felt  per  vagincmi  in  neighbour- 
hood of  broad  ligament,  and  also  above 
pelvic  brrm. 

2.  Abdominal  pain,  increased  by  deep  Drea. 
sure.  tr  e  ° 

3.  Temperature  usually  not  above  102°- 
pulse  large,  soft,  dicrotic  in  septic  form  ' 

4.  Retraction  of  thigh  with  abduction.*  Pain 
down  leg. 
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5.  Nausea ;  vomiting,  not  excessive. 

6.  Not  accompanied  by  tympanites. 

7.  Marked  tendency  to  suppraation. 

Pelvic  Peritonitis. 

1.  Tumour  not  noticeable  for  some  days. 

2.  Abdominal  tenderness  of  an  acute  kmd, 
quickly  increased  on  pressure.  Form  of  coils 
of  intestines  mapped  out  on  abdomen.  Fixa- 
tion of  abdominal  muscles. 

3.  Temperature  above  102°  usuaUy ;  pulse 
wiry  in  benign,  dicrotic  in  septic  form. 

4.  Pain  down  leg  and  retraction  ot  tJaign 
never  present. 

5.  Nausea ;  vomiting  excessive. 

6.  Tympanites  present  in  severe  cases. 

7.  Constipation,  often  marked. 

8.  Suppuration  not  often  present. 

Treatment.— In  aH  cases  of  pelvic  peri- 
tonitis, whether  acute  or  chrome,  our  chiet 
point  is  rest,  and  this  cannot  be  too  rigidly 
Listed  upon.     The  stage  of  the  disease, 
whether  chronic  or  acute,  will  mdicate  the 
amount.    Should  the  case  be  of  a  subacute 
nature,  then  rechning  on  a  couch  wdl  be  al 
that  is  necessary;  but  should,  on  the  othei 
hand,  the  case  be  acute,  however  limited  m 
area,  then  it  is  essential  that  we  should  order 
absolute  rest  in  bed,  as  little  movement  as 
possible  being  allowed.    In  c^^o^^« 
this  point  must  be  left  to  the  discretion  of 
the  physician;  it  will  be  for  his  consideration 
what  part  the  local  condition  bears  in  rela- 
tion t?  the  general  health,  arid  whether 
continuance  of  the  local  trouble  wiU  not 
cease  on  restoration  of  the  general  health. 

The  next  point  to  be  considered-and  we 
know  of  none  in  which  so  ^^'\f'^:^''l'l 
done  by  want  of  appreciation  of  the  true 
condition-is  the  administration  of  purga- 
tives in  the  acute  forms.    The  same  rule 
holds  good  here  as  in  the  teeatment  after  an 
nneration  for  hernia,  namely,  that  any  m- 
SedpeJLtaltic  movement  of  the  ir^^^^ 
is  liable  to  catise  an  extension  of  the  peri- 
toneal compHcation.    We  must  beax  m  rnrnd 
that  what  the  mflamed  peritoneum  wants  is 
rest,  To  lessen  the  fi-iction  of  the  surfaces; 
Ind  should  any  unhealthy  matter  be  present 
time  is  iKgently  required  for  the  effusion  of 
a  Mtln?plaBtic  material,  to  shut  it  off  from 
the^est  Sf  the  abdominal  cavity;  and  after 
?s  formation,  stiU  further  repose  IS  neg^^^^^^ 
to  prevent  its  being  broken  down.    Ihus  it 
is  that  we  find  our  sheet-anchor  hes  m  the 
ItoinisTration  of  full  doses  op  ja  ^hi 
not  onlv  aUays  the  sensitiveness  of  the  peri- 
Sneumf  but  Emits  the  peristaltic  movement 
SeTntestines.  If  the  bowels  are  imrehev^ 

l-rTn^ndlS^^^^^^^^^ 

wm  b;  the  best  measure  to  adopt  where 
necessity  requires  relief. 

Tn  the  more  chronic  cases,  lui  """^ 
reason  wHhould  never  purge  our  patient 
SrTerris  always  a  risk  of  extendmg  the 


inflammatory  action  to  the  general  peri- 
toneum ;  a  mild  laxative  daily,  or,  better,  an 
enema,  will  answer  every  purpose. 

If,  from  the  severity  of  the  constitutional 
symptoms  and  the  absence  of  the  local,  we 
have  reason  to  believe  that  we  have  a  case  of 
septic  origin  to  deal  with,  quinine^  must  be 
given  in  large  doses,  say  five  grams  every 
four  hours,  by  mouth,  by  the  bowel,  or  hypo- 
dermically.   Very  marked  results  have  at- 
tended the  exhibition  of  this  drug  in  cases 
otherwise  almost  hopeless.    Sixty  grains  a 
day  have  been  given  without  ill  result- 
indeed  with  the  cure  of  the  patient.  Should 
the  peritonitis  appear  to  be  of  a  purely  sthenic 
form,  the  employment  of  the  old  reroedy, 
mercury,  will  generaUy  be  found  to  be  a 
valuable  addition  to  that  of  the  opiates,  at 
any  rate  for  a  short  time ;  but  m  any  case 
great  caution  is  required  lest  diarrhoea  be 
induced.   In  this  form  the  employment  oi 
leeches  to  the  abdomen  will  also  assist  in  the 
reduction  of  the  inflammation.    Care,  how- 
ever, must  be  observed  not  to  debihtate  the 
patient.    Hot  opiated  fomentations  to  the 
lower  part  of  the  abdomen  in  aU  cases  attord 
great  rehef.   But  of  late,  in  cases  where 
there  is  reason  to  beUeve  that  the  inflamma- 
tion has  originated  in  some  local  disease, 
as  pyo-salpinx  or  ovarian  suppuration,  and 
where  the  symptoms  are  severe  or  have  been 
recurrent,  it  is  advised  that  exploration  of 
the  peritoneal  cavity  should  be  made,  the 
unhealthy  cause  removed,  and  the  cavity 
well  cleaned  or  flushed  with  sterilised  water. 
Should  the  case  lapse  into  a  chrome  state, 
iodide  of  potassium  may  be  of  some  service 
in  aiding  the  absorption  of  the  mflammatory 
products.    The  bromide  has  also  been  given 
with  the  idea  of  lessening  congestion  and 
ouietmg  the  action  of  the  ovaries. 

At  a  later  date  much  good  will  result  from 
the  admmisteation  of  tonics,  and  from  change 
of  air,  the  local  tiouble  bemg  often  kept  up 
bv  the  general  condition. 

In  recurrent  cases,  where  an  exploratory 
abdominal  operation  is  refused,  or  where  it 
is  for  other  reasons  undesu-able,  the  use  of 
antiseptic  injections  per  ^^^'"^ 
use  of  iodoform  pessaries,  or  those  of  kmdred 
Zxt  which  extend  their  influenc^e  beyond 
their   position,   inserted   into   the  upper 
tagina'daily,  will  be  found  of  much  semce 
n-n   nreventine  recurrence.     Or  the  msiae 
S  Sr^eZ  may  be  s.;abbed  oui  ^^ 
iodised  phenol,  tincture  of  lodme,  or  the 
sofution^of  perchloride  of  .^ercury  ate 
dilatation  of  the  os  and  cervix,    lor  don o« 
fetthe  morbid  material,  ^^TJ^STS. 
starts  from  the  mterior  of  the  uterus  u| 
cases  particularly  of  small  os  and  cervical 

''^S^oh  are  the  chief  indications  of  treatment. 

VomftintdyV-'  T;5n3'^ 
must  be  treated  on  g-era^P^^^f  S.cks. 


PEMPHIGUS  (7rf>(^t^,  a  bladder).— 
Synon,  :  Pompholyx ;  Fr.  Pemphigus  ;  Ger. 
jBlasenkrankheit. 

Definition. — A  somewhat  rare  skin-dis- 
ease, of  indefinite  duration ;  in  which  blebs 
or  bull£e,  containing  serous  or  sero-purulent 
fluid,  form  in  greater  or  less  numbers  on 
various  parts  of  the  body  and  limbs ;  burst  ; 
diy  up,  and  produce  crusts ;  and  finally  dis- 
appear, leaving  temporary  stains. 

Etiology. — Pemphigus  occurs  about  once 
in  500  cases  of  skin-disease  in  England.  It 
is  much  more  frequent  in  children  than  in 
adults,  and  most  firequent  in  the  first  eighteen 
■months  of  life.  In  adults  all  ages  are  nearly 
■equally  disposed  to  it. 

In  childhood  females  seem  slightly  more 
disposed  than  males.    Pemphigus  foliaceus 
■is  more  fi-equent  in  women.    Neither  geo- 
graphical distribution,  season  of  the  year, 
■nor  any  special  diet  or  habits  of  life  seem 
-to  affect  the  development  of  the  disease.  It 
occurs  in  persons  of  aU  temperaments,  and 
m  the  healthy  as  well  as  in  the  delicate.  No 
-defimte  relation  can  be  traced  between  de- 
Tangements  of  the  kidneys  and  pemphigus 
nor  between  the  latter  and  the  gouty  or 
rheumatic  diatheses.     In  a  few  instances 
-there  has  been  a  distinct  relation  between 
pregnancy  and  the  outbreak  of  bulls.  Pem- 
phigtis  IS  never  endemic.   Various  epidemics, 
chiefly  among  children,  have  been  described 
by  trustworthy  writers,  of  which  the  latest 
•occurred  m  1869  at  Halle,  and  in  1874  in 
Pans  both  m  new-bom  infants,  but  it  seems 
■doubtful  whether  these  were  cases  of  true 
pemphigus,  and  not  rather  aUied  to  varicella. 
Uutbreaks  of  pemphigus  have  appeared  in 
more  than  one  case  to  be  determined  by  a 
■local  mjury,  such  as  a  puncture  of  the  finger. 
Ihere  are  one  or  two  instances  known  in  which 
•the  disease  has  been  transmitted  hereditarily 
-Bullous  eruptions  firequently  occur  in  con- 
nexion with  lesions  of  the  nervous  system, 
either  central  or  peripheral,  for  example,  gene- 
ral paralysis,  sclerosis  of  the  lateral  colmnns 
locomotor  ataxy,  or  injury  to  nerves. 

PnJ^T'?!'^  'I  ^  non-contagious  disease, 
and  all  attempts  to  transfer  it  from  one 

Jf  inoculating  the  con- 

-tents  of  the  bullae,  have  failed. 

tbp  ^'f  T'-^''  CHARACTERs.-In  pemphigus 
^  vi""  f  ^  circumscribed  portion  of 
Jin  are  di  ated  with  blood,  and  t£s  hyper- 
emia IS  followed  by  exudation  from  fhem 
of  serous  fluid,  which  infiltrates  the  papilla 
Sl/^'  fU«  of  the  rete  mucosum,^and 
hnally  makes  its  way  beneath  the  epidermis, 
so  as  to  raise  and  separate  its  upnermos/ 

bulla  or  bleb.    The  parts  of  the  epidermis 

reSthT/°°°''*f^  ^^'^  hair^foS 
resist  the  presRure  longest,  but  at  length  give 

^nl  ""^J^^"'  ^^"'^^^^         hang  from  the 

'  SnXtr     ''''  I'^Se  a 

•email  threads  or  processes. 
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The  contents  of  the  bull®  consist  at  first 

fl'iT^T^T""'.'^^^''^  gi^e«  on  heat- 
ing a  flocculent  deposit  of  albumen ;  later  on 
the  fluid  contains  numerous  pus-cells,  prob- 
ably due  partly  to  migration  of  white  blood- 
corpuscles,  and  partly  to  proliferation  of  the 
rete  cells.    Occasionally  it  contains  smaU 
qua,ntities  of  blood  exuded  from  the  surface 
of  the  cutis.    The  reaction  is  at  first  neutral 
but  IS  faintly  alkahne  in  the  older  bullaj' 
I  he  bullae  have  been  found  to  contain  micro 
organisms,  phosphates,  chlorides,  cholesterin 
urea,  uric  acid,  &c.,  but  not  in  sufficient 
quantities  or  with  sufficient  constancy  to 
confer  any  setiological  importance. 

No  post-mortem  examination  has  as  yet 
revealed  any  constant  alteration  in  the  organs 
or  tissues  which  would  account  for  pem- 
phigus.   General  anaemia,  and  wasting  of 
the  muscles  and  other  parts,  have  been  found 
m  uncomplicated  cases,  while  some  patients 
■nave  died  of  mtercurrent  pneumonia  and  of 
phthisis.    In  more  than  one  instance  amy- 
loid degeneration  of  the  liver  and  spleen  has 
been  found,  just  as  in  other  chronic  wasting 
diseases.  ° 

Description.— Pemphigusmay  occur  with- 
out apparent  assignable  cause  in  a  previously 
healthy  child  or  adult.    The  bulls  may  form 
on  a,  perfectly  normal  skin,  or  else  a  circum- 
scribed portion  of  skin  becomes  hypertemic 
and  the  epidermis  over  it  is  raised  by  a  rapid 
efi^usion  of  serum  into  a  bulla,  which  enlarges 
quickly,  so  as  to  overhang  its  base.  The 
bullae  are  mostly  hemispherical  in  shape 
and  may  reach  the  size  of  an  orange,  or 
larger ;  but,  as  a  rule,  they  vary  from  that 
ot  a  pea  to  that  of  a  hazel-nut  or  walnut, 
iheir  contents  are  at  first  clear  and  trans- 
parent, but  m  a  day  or  two  they  become 
milky  and  opaque,  and  finally  purulent 
ihe    coverings,  previously   tensely  filled, 
burst;   and  the   discharge   dries  into  flat 
yellow-brown  or  blackish  crusts.    The  bullsE 
tend  to  a  symmetrical  distribution  on  the 
two  sides   of  the  body.    They  may  also 
spread  peripheraUy,  fresh  buUs  forming  at 
the  edge  of  the  crusts  or  stains  of  old  ones. 
Ihere  IS  no  areola  at  first,  but  as  the  con- 
tents become  purulent,  a  narrow  red  areola 
IS  seen    At  the  same  time  as  the  skin  is 
attected,  smaU  buUs  sometimes  form  on  the 
mucous  membrane  of  the  mouth,  nose,  ^nd 
pharynx ;  and  they  have  been  seen  with  the 
laryngoscope  on  the  posterior  surface  of  the 
epiglottis.    They  have  also  been  found  post 
mortem  on  the  mucous  membrane  of  the 
™°ni  and  of  the  intestines,  and  are  prob- 
ably the  cause  of  the  diarrhoea  and  bronchitis 
from  which  pemphigus  patients  sometimes 
sutler.    Pemphigus  has  a  marked  tendency 
to  recur  at  longer  or  shorter  intervals,  each 
outbreak  being  made  up  of  a  number  of 
successive  crops  of  bulls.    A  few  buUs  may 
m  no  way  affect  the  general  health,  but  if 
they  are  numerous  they  may  be  preceded 

y  2 
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by  rigors  and  fever— 102°  to  103°  F.— and 
even  by  delirium  and  other  cerebral  symp- 
toms in  children.  The  disease  may  termi- 
nate after  one  or  two  attacks,  or  may  recur 
at  intervals  and  with  increasing  severity  for 
years,  until  the  patient  is  reduced  in  health 
and  strength,  and  finally  dies  in  a  marasmic 
state,  or  of  some  interciu-reut  disorder. 

Classification. — We  may  divide  pemphi- 
gus into  fovir  main  varieties :  (1)  P.  neona- 
torum; (2)  P.  acutus;  (3)  P.  chronicus;  and 
(4)  P.  foliaceus.  Other  varieties,  such  as  P. 
solitarius,  when  only  one  bulla  exists  at 
once  ;  P.  gangrcenosus,  where  ulcers  succeed 
the  bullae  ;  and  P.  pruriginosus,  where 
itching  is  a  conspicuous  symptom,  have  been 
described,  but  they  scarcely  merit  detailed 
notice.  P.  vegetans  is  described  as  a  very 
fatal  form  of  the  disease,  which  begins  as 
white  patches  in  the  mouth  or  pharynx, 
bullae  afterwards  appearing  oii  the  hands, 
feet,  axiUse,  and  groins,  and  fimgating  into 
papillary  outgrowths,  secreting  a  viscid 
offensive  discharge.  It  lias  been  thought  to 
be  of  syphilitic  origin. 

1.  Pemphigus  neonatorum  is  an  acute 
bullous  eruption  occurring  in  infants,  not  to 
be  confounded  with  syphilis,  but  due  probably 
to  septic  causes,  in  connexion  with  the  sur- 
roundings during  lying-in. 

2,  Pemphigus  acutios. — By  this  we  under- 
stand a  bullous  eruption  which  occurs  only 
once  in  the  same  individual,  has  a  short 
duration  of  from  three  to  six  weeks,  and 
generally  terminates  in  complete  recovery. 
The  existence  of  such  cases,  which  was  at 
one  time  doubted,  is  now  certain.  In  its 
general  symptoms  P.  acutus  resembles  the 
acute  specific  diseases.  There  is  a  prodromal 
stage,  a  rigor  and  great  prostration  ;  and 
albumen  may  appear  in  the  urine  (Senft- 
leben).    Fatal  cases  have  occurred. 

8.  Pemphigus  chronicus  seu  vulgaris. — 
This,  the  P.  ditttinus  of  Willan,  is  the  most 
usual  form,  and  the  one  to  which  the  above 
description  mainly  corresponds.  This  form 
may  assume  a  maUgnant  character  by  the 
number  of  bullse  j^resent  at  one  time,  and  by 
their  prolonged  duration  and  rapid  recur- 
rence, so  that  the  patient's  health  is  under- 
mined. 

4.  Pemphigus  foliaceus  (Cazenave). — 
Under  this  name  has  been  described  a  form 
of  pemphigus  of  a  peculiarly  malignant  cha- 
racter. The  bullae  are  irregular  in  outline, 
flat  and  flaccid,  and  purulent  from  the  com- 
mencement. Other  bullse  form  round  each 
central  bulla,  or  else  the  latter  spreads  peri- 
pherally per  contimtum,  until  at  last  the 
whole  surface  of  the  body  may  become  in- 
volved. At  the  same  time  the  skin  does 
not  heal  over  the  situation  of  the  older  bullie, 
but  remains  moist  and  raw,  and  covered 
either  with  crusts  like  those  of  impetigo,  or  , 
else  with  the  loosened  coverings  of  the  bullae, 
which  form  large  lamellae  or  scales,  from  I 


which  the  disease  derives  its  name.  The 
scales  have  been  likened  to  flaky  pastry. 
This  form  is  happily  extremely  rare,  for  it  is 
always  fatal.  P.  foliaceus  may  assume  the 
characters  above  described  from  the  first  • 
more  often  the  disease  develops  from  an 
ordinary  P.  chronicus. 

Complications. — Pemphigus  has  been  seen 
occurring  simultaneously  with  smaU-pox  and 
with  purpura.  Several  cases  have  been  re- 
ported in  which  a  form  of  pemphigus  occurred 
in  the  early  weeks  of  pregnancy,  and  con- 
tinued until  delivery.  In  one  case  the  disease 
recurred  during  several  successive  pregnan- 
cies. PempJdgus  pru/riginosus  is  a  name 
which  has  been  given  in  cases  where  the 
disease  has  been  accompanied  by  severe 
pruritus,  probably  a  form  of  the  disease 
formerly  described  as  hydroa,  now  known  as 
dermatitis  herpetiformis  (Duhring). 

Diagnosis. — The  fally  developed  eruption 
of  pemphigus  is  too  characteristic  for  it  to  be 
mistaken  for  any  other  disease.    The  dia- 
gnosis may  be  diffictdt  at  the  onset,  when 
only  a  few  bullae  have  appeared,  or  else 
towards  the  termination  of  an  attack,  when 
only  scabs  or  stains  are  left ;  in  the  first  case 
the  absence  of  cunicuU  will  distinguish  it 
from  some  rare  cases  of  scabies  of  a  purely 
bullous  form.    At  the  outset  it  may  be  also 
necessary  to  distinguish  its  bullae  from  those 
occurring  in  erysipelas,  from  the  use  of 
artificial  vesicants,  from  burns,  and  from 
the  friction  of  shoes,  clothes,  or  contiguous 
portions  of  skin.    The  bullae  of  herpes  fris^ 
invariably  commence  on  the  backs  of  the- 
hands  and  feet  ;  rim  a  rapid  com"se  ;  and 
assume  a  concentric  cfrcular  character.  The 
bullae  which  not  infr'equently  occur  in  anaes- 
thetic leprosy  can  scarcely  give  rise  to  difi&- 
culty,  when  taken  in  connexion  with  the 
maculae  and  other  phenomena  attending  it. 
In  long-standing  cases  of  pemphigus,  portions^ 
of  skin  which  are  extensively  denuded  ot 
thefr  epidermis  may  take  on  a  considerable 
resemblance  to   eczema  rubrum ;  but  the 
history,  the  emaciation  and  weakness  of  the 
patient,  the  dark  staining  of  the  skin,  with 
absolute  absence   of  infiltration  and  only 
slight  irritation,  will  render  it  easy  to  form 
a  decided  opinion.     Syi^hilitic  pemphigus  is 
distinguished  from  true  pemphigus  by  oc- 
curring only  in  new-born  children ;  by  in- 
volving principally,  though  not  exclusively^ 
the  palms  and  soles  ;  by  leaving  the  mucous 
membranes  miaffected  ;  and,  lastly,  by  form- 
ing thick  crusts  when  the  bullas  burst,  under 
which  deep  ulcers  form.    The  diseases  ^yhich 
are  most  likely  to  be  confounded  with  ordinary 
pemphigus   are  erythema  (bullous  forms),, 
urticaria   brdlosa,    hydroa,    and  varicella 
bullosa.    P,  foliacetis  may  simulate  eczema 
rubrum,  lichen  ruber,  and  pityriasis  rubra  in 
their  later  stages,  and  when  the  skin  is  exten- 
sively involved. 
Prognosis.— This  is  favourable  in  the  early 


PEMPHIGUS 

attacks,  but  doubtful  as  to  the  ultimate  result, 
since  it  is  impossible  to  say  whether  the 
disease  may  end  with  a  single  attack  or  go 
•on  to  gradual  exhaustion  of  the  patient's 
strength  in  the  later  ones. 

Treatment.— No  specific  remedy  lor  pem- 
phi'ms  has  as  yet  been  discovered ;  the  nearest 
approach  to  one  is  arsenic,  which  m  some 
cases  of  relapsing  pemphigus,  especially  in 
«arly  life,  exerts  a  marvellous  action  on  the 
disease,  not  only  removing  all  traces  of  it  for 
the  time,  but  restraining  its  further  mvasion 
during  long  periods  (Hutchinson).  In  other 
cases  "aU  drugs  are  equally  powerless.  The 
treatment  which  finds  most  general  approval 
consists  in  the  administration  of  tonics,  es- 
pecially quinine  or  bark  and  iron,  and  in 
supporting  the  strength  of  the  patient  by 
nourishing  food  and  wine.  Locally,  oint- 
ments of  zinc  or  boric  acid  may  be  tried, 
'but  probably  lotions  of  lead  or  calamine  will 
give  most  rehef,  combined  with  dusting 
powders,  such  as  starch  and  zinc,  or  powdered 
cimohte.  Pricking  the  tense  bullae  sometimes 
reheves.  In  the  pruriginous  form,  prepara- 
tions of  tar,  and  warm  baths,  may  be  tried. 
In  some  cases  bran  baths,  and  in  others 
alkaline  baths,  have  been  found  beneficial, 
but  it  is  impossible  to  lay  down  any  line  of 
treatment  suitable  to  all  cases. 

Edward  I.  Sparks.   Alfred  Sangstee. 

PENIS,    Diseases   of. — Synon.  :  Fr. 

Maladies  de  la  Verge,  or  du  Penis ; 
KranJcheiten  der  Buthe,  or  des  Penis. — 
Taken  in  the  widest  sense,  the  diseases  of 
the  penis  include  a  number  of  conditions 
which  are  separately  described  in  this  work, 
such  as  diseases  of  the  urethra,  gonorrhoea, 
balanitis,  gleet,  syphilitic  and  other  sores  of 
venereal  origin,  and  priapism.  For  a  discus- 
sion of  these  subjects  the  reader  is  referred 
to  the  articles  tinder  their  several  designa- 
tions. In  this  place  there  remain  for  consi- 
deration the  following  morbid  states :  (1)  Con- 
genital Abnormalities;  (2)  Phimosis,  con- 
genital and  acquired  ;  (3)  Adherent  Prepuce ; 
(4)  Preputial  Calculi ;  (5)  Paraphimosis ; 
(0)  Inflammation  from  various  causes ;  (7) 
Gangrene  ;  (8)  Herpes  Prseputialis  ;  (9)  New- 
growths,  benign  in  character;  (10)  Cancer 
and  other  Malignant  Growths ;  and  (11)  Ele- 
phantiasis. 

1.  Congenital  Abnormalities. — Vari- 
ous abnormalities  of  the  penis  are  from  time 
to  time  met  with,  which  are  more  or  less  im- 
portant according  to  the  difiiculties  in  mictu- 
rition or  sexual  intercourse  to  which  they 
may  give  rise,  and  the  consequent  ill  effects 
upon  the  personal  comfort  and  general 
health.  Among  these  may  be  mentioned 
certain  rudimentary  conditions  of  the  whole 
organ,  associated  or  not  with  defective  de- 
velopment of  other  parts  of  the  genito- 
■uxinary  ajjparatus,  such  as — undue  small- 
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ness  or  even  deficiency;  disproportionate 
largeness ;  torsion  or  lateral  deviation ;  in 
extremely  rare  cases  multiplication  (double 
or  triple  penis) ;  abnormalities  in  excess  or 
deficiency  of  particular  parts  of  the  organ ; 
epispadias ;  hypospadias ;  and  phimosis.  The 
three  last  named  require  special  notice. 

(a)  Epispadias.— Definition. — A  condi- 
tion in  which,  from  arrest  or  defect  in 
development,  the  upper  parts  of  the  urethra 
and  corpus  spongiosum  are  wanting,  and  the 
corpora  cavernosa  are  not  properly  closed 
together;  and  in  which,  consequently,  the 
penis  appears  more  or  less  completely  fis- 
sured or  opened  along  its  dorsal  aspect,  and 
the  floor  of  the  urethra  is  exposed. 

This  condition  is  most  frequently  associated 
with  ectopia  vesicae  {see  Bladder,  Diseases 
of) ;  but  the  defect  may  be  limited  to  the 
penis.  In  most  instances  the  prepuce  is 
long  and  pendulous  below  the_  glans ;  and 
this  is  important,  inasmuch  as  it  niay  often 
be  advantageously  used  in  remedial  plastic 
operations. 

Symptoms  and  Effects. — The  attendant 
inconveniences  and  discomforts,  such  as  the 
continual  flow  or  incontinence  of  urine,  and 
unfitness  for  sexual  congress,  though  vary- 
ing somewhat  in  degree  with  the  extent  of 
the  defect,  are  so  great  and  so  constant,  that 
any  reasonable  attempt  at  remedy  by  plastic 
operation  may  be  considered  justifiable.  It 
must  be  confessed  that  such  attempts  have 
hitherto  resulted  much  more  frequently  in 
failure  than  in  success.  In  some  cases,  how- 
ever, much  good  has  been  effected  ;  and  in 
other  cases  the  patients  have  been  enabled 
to  wear  apparatus  by  which  their  discomfort 
has  been  materially  diminished.  For  a  de- 
scription of  the  various  methods  adopted,  refer- 
ence must  be  made  to  surgical  works. 

(6)  Hypospadias. — Definition. — A  con- 
dition in  wihich,  from  defective  development 
of  the  urethra  and  of  the  corpus  spongiosum, 
the  urethra  opens  on  the  under-surface  of  the 
penis,  at  a  variable  distance  behind  the  glans ; 
and  in  which,  during  erection,  the  penis 
arches  more  or  less  downwards  and  back- 
wards. The  prepuce  usuaUy  forms  a  kind  of 
flap,  which  overhangs,  but  does  not  surround 
the  glans. 

Symptoms  and  Effects. — The  opening  of 
the  urethra,  which  is  often  very  small  and 
slit-like,  may  be  situated  either,  first,  imme- 
diately behind  the  glans;  secondly,  at  any 
point  in  the  under-surface  of  the  body  of  the 
penis;  or,  thirdly,  just  in  fi-ont  of  the  scrotum. 
In  the  first  case— by  no  means  an  uncommon 
condition — no  material  inconvenience  results : 
micturition  and  sexual  intercourse  can,  as  a 
rule,  be  fairly  well  accomplished  ;  and  there 
is  no  call  for  surgical  interference  beyond 
the  enlargement,  if  needful,  of  the  urethral 
orifice.  But  in  the  second  and  third  class  of 
cases,  in  which  the  urethral  orifice  is  far 
back,  the  urine  passes  do-wn  the  thighs  or 
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backwards  ;  complete  sexual  intercourse  is 
rendered  difficult,  painful,  or  altogether  im- 
possible ;  and  the  semen  cannot  be  properly 
mtromitted.  Such  a  state  of  things  often 
occasions  great  mental  distress,  and,  thereby, 
impau-ment  of  health;  and  it  may  become 
justifiable  and  desirable  to  attempt  to  remedy 
to  some  extent  the  defect  by  surgical  opera- 
tion.  A  great  variety  of  methods  have  been 
devised  and  practised,  the  details  of  which 
wm  be  found  m  surgical  treatises.  Most  of 
them  have  resulted  in  complete  failure.  But 
m  some  few  instances  very  considerable  im- 
provement has  been  effected,  within  the 
experience  of  the  writer.  As  a  rule,  opera- 
tive _  measures  should  be  delayed  until  adult 
life  IS  reached. 


2.  Phimosis,  Congenital  and  Ac- 
quired. —  Definition.— A  condition,  often 
congemtal  and  hereditary,  but  not  infre- 
quently acquired  or  exacerbated  as  the  result 
of_  inflammatory  processes,  in  which  the 
orifice  of  the  prepuce  is  so  small  as  to  render 
it  difficult  or  impossible  to  uncover  the  glans 
properly  and  to  the  full  extent. 

(a)  Congenital  phimosis.— In  some  cases 
the  orifice  is  a  mere  pinhole,  or  even  scarcely 
discoverable ;  in  others  more  or  less  of  the 
glans  rnay  be  exposed  to  view.  Associated 
with  this,  as  a  congenital  condition,  there  is 
often  elongation  of  the  prepuce,  usually 
shortness  and  tightness  of  the  jfrenum,  and 
as  a  rule  also  imdue  smaUness  of  the  urethral 
orifice. 

It  is  very  important  that  the  existence 
of  congenital  phimosis  should  not  be  over- 
looked or  ignored,  for  at  all  periods  of  life 
more  or  less  serious  troubles  may  arise 
from  it ;  and  accidental  circumstances, 
such  as  injm-y,  inflammation,  ulceration, 
may  easily  convert  a  comparatively  slight 
congenital  phimosis  into  a  severje  so-called 
acquired  phimosis.    At  all  ages  phimosis 

is  liable  to  interfere  with  fi:ee  micturition  

in  severe  cases  fi-om  mechanical  obstruction 
(sometimes  the  prepuce  gets  distended, 
bladder-like,  during  attempts  at  micturition), 
in  less  severe,  or  even  comparatively  slight 
cases,  from  reflex  irritation  and  spasm.  The 
bladder  consequently  may  not  be  properly 
evacuated,  and  gradually  cumulative  mis- 
chievous results  may  ensue. 

Symptoms  and  Effects,— In  infancy  and 
childhood  frequent  attempts  to  pass  water, 
accompanied  by  straining  and  sometimes 
screaming ;  the  passage  of  a  small  stream,  or  of 
a  small  quantity  at  a  time  followed  by  sudden 
stoppage ;  subsequent  dribbling  of  the  water  ; 
irritation  and  inflammation  about  the  pre- 
puce;  and  pulling  at  the  penis — these  are 
signs  and  symptoms  accompanying  and  sug- 
gestive of  phimosis  in  the  first  place,  how- 
ever closely  they  may  simulate  the  indica- 
tions of  stone  in  the  bladder.  General 
irritability  and  deterioration  of  health,  the 


production  of  hernia  by  frequent  straining 
ba  amtis,  the  formation  of  subpreputial  cal" 
cull,  the  acquirement  of  the  habit  of  mas 
turbation,  and  reflex  paralyses,  are  among 
tne  evil  results  that  may  arise. 

In  adult  hfe,  local  discomfort,  slowness  of 
micturition,  imperfect  evacuation  of  the 
bladder,  with  aU  its  probable  consequences- 
smallness  (firom  adhesions  and  compression) 
ot  the  glans ;  difficulty,  want  of  pleasure,  or 
even  actual  pain  in  sexual  intercourse  ;  and 
habihty  to  infection  during  impure  inter- 
course, are  troubles  more  or  less  constantly 
aflectmg  the  subject  of  phimosis ;  and  to 
these  may  be  added,  in  more  advanced  life 
mcreased  liability  to  cancer  of  the  penis.  As 
to  this  last  named  risk  there  is  no  doubt  in 
the  mmd  of  the  writer,  judging  from  his  own 
observation,  as  well  as  from  the  recorded 
observations  of  others,  although  of  late  it  ha& 
been  disputed. 

Treatment.  —  In   comparatively  slight 
cases  of  phimosis  the  prepuce  may  be  gra- 
dually stretched,  and  its  orifice  dilated  to  the 
needful  extent,  by  frequently  repeated  gentle- 
efforts  at  withdrawing  it,  and  by.  inserting,, 
between  times,  strips  of  dry  or  oiled  lint 
between  it  and  the  glans,  or  by  the  use  of 
one  or  other  of  the  mechanical  contrivances 
that  have  been  suggested.  In  the  more  severe 
cases  resort  to  operation  is  needful.    And  it 
would  probably  be  better  if  radical  operation 
were  resorted   to   at  once  in  aU  doubtful 
cases.    The  methods  variously  adopted  are  : 
(1)  Forcible  tearing;  (2)  Linear  incision  to 
greater  or  less  extent ;  (3)  Excision  of  a  por- 
tion of  the  prepuce  ;  and  (4)  Circumcision. 
The  first  method  is  clumsy  and  altogether  to- 
be  condemned  ;  the  second  is  easy  to  per- 
form, but  often  leaves  the  part  in  an  awk- 
ward condition  ;  the  third  is  incomplete,  and 
rarely  satisfactory  in  effect  ;  the  fourth,  if 
carefully  and  skilfully  carried  out,  is  uni- 
formly successful,  yields  excellent  results^ 
and,  as  a  rule,  is  to  be  recommended. 

The  best  method  of  performing  circum- 
cision consists  in  first  slitting  up  the  prepuce- 
along  the  median  line  on  the  dorsal  aspect, 
by  means  of  a  bistom-y  or  scissors,  guided  by 
a  director,  to  a  point  on  a  level  with  or 
rather  behind  the  corona,  and  then  starting 
fr'om  this  point,  and  with  scissors  cutting  all 
round,  dividing  skin  and  mucous  membrane 
evenly  together,  the  skin  and  mucous  mem- 
brane being  stretched  and  held  by  broad- 
bladed  forceps.  As  a  rule,  the  fraenum  should 
be  cut ;  indeed,  in  most  cases  it  is  better  to 
excise  a  portion,  or  the  whole.  In  the  infant, 
sutures  are  not  necessary ;  but  in  the  adult 
it  is  better  to  stitch  the  edges  of  the  skin 
and  mucous  membrane  together  by  very  fine 
sutures  inserted  as  close  to  the  edges  as  pos- 
sible.   InroUing  is  thus  prevented,  and  if  the 
sutures  are  tied  very  tightly  they  will  ulcerate 
out,  and  the  pain  and  trouble  of  removing^ 
them  will  be  avoided.    The  simplest  dress- 
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ing  only  is  requisite  ;  but  the  parts  must  be 
kei.t  scrupulously  clean,  and  free  from  aU 

irritation.  .       _,  .  j-j.- 

(b)  Acquired  phimosts.  —  Ihia  condition 
may  arise  as  a  result  of  repeated  attacks  of 
inflammation,  with  or  without  chancrous  ul- 
ceration, followed  by  indui-ation,  thickenmg 
of  the  prepuce,  and  contraction  of  its  orihce. 
It  is  most  frequent  m  those  who  have  had 
shght  congenital  phimosis. 

Treatment. — Circumcision  is  the  proper 
treatment  in  all  cases  if  the  inconvenience 
and  trouble  should  be  at  all  considerable. 

3.  Adherent  Prepuce. — In  some  cases 
of  phimosis,  and  occasionally  even  in_  some 
cases  in  which  the  preputial  orifice  is  not 
unduly  small,  the  mucous  membrane  of  the 
prepuce  adheres,  to  a  greater  or  less  extent, 
to  that  of  the  glans.  The  smegma  and  other 
secretions  are  thus  confined ;  and  consider- 
able local  irritation,  accompanied  by  more  or 
less  severe  symptoms,  may  be  set  up.  Such 
symptoms  often  closely  simulate  those  of 
stone  in  the  bladder. 

Treatment. — The  foreskin  must  be  drawn 
gradually  back,  the  adherent  surfaces  being 
separated  during  the  process  by  the  flat  end 
of  a  probe  or  other  thin  blunt  instrument ; 
the  confined  secretions  must  be  removed; 
the  parts  washed ;  the  prepuce  replaced  ; 
and  strict  cleanliness  enjoined,  the  prepuce 
being  daily  withdrawn  and  replaced  after 
washing.  In  severe  cases  circumcision  shoidd 
be  performed. 

If  this  condition  be  overlooked  during  in- 
fancy, the  adhesions  become  firm  and  dense, 
and  seriously  impede  the  growth  of  the  glans. 
Their  division  in  the  adult  may  require  the 
use  of  the  knife  during  circumcision. 

4.  Preputial  Calculi. — The  subpreputial 
secretions,  if  allowed  to  remain  and  accumu- 
late, occasionally  undergo  changes,  and  be- 
come formed  into  hard  concretions,  which 
give  rise  to  more  or  less  serious  discomfort 
and  inconvenience.  The  diagnosis  is  easy 
and  simple.  Such  concretions  are  found  to 
consist  mainly  of  phosphate  of  lime  and 
ammonio-magnesian  phosphate,  with  a  vari- 
able amount  of  organic  matter.  Many  cases 
are  on  record  in  which  preputial  calculi, 
remarkable  for  their  size  and  number,  have 
been  removed.  After  sHtting  up  the  prepuce 
and  removal  of  the  calculi,  circumcision 
should  be  performed. 

5.  Paraphimosis. — Definition.  —  Para- 
phimosis is  a  condition  in  which  a  tight 
foreskin,  having  been  forced  back,  during 
coitus  or  otherwise,  has  led  to  strangulation, 
oedema,  and  inflammatory  swelling  of  the 
glans  and  a  portion  of  its  own  mucous  mem- 
brane and  skin.  The  appearance  presented 
is  most  characteristic,  and  cannot  be  mis- 
taken. 

Treatment.— Eeduction  must  be  effected 


at  the  earliest  possible  moment.  If  the  case 
be  neglected,  severe  inflammation,  ulceration, 
and  sloughing  to  greater  or  less  extent,  fol- 
lowed by  more  or  less  permanent  deformity, 
are  liable  to  ensue.  The  method  ordinarily 
adopted  consists  in  grasping  the  body  of  the 
penis  between  the  middle  and  forefingers  of 
both  hands,  drawing  the  foreskin  forwards, 
and  at  the  same  time  compressing  and  push- 
ing back  the  glans  by  both  thumbs.  This 
method  is  very  painful  and  not  always  readily 
successful.  A  better  method,  which  very 
rarely  fails,  consists  in  slowly  bandaging  the 
glans  (beginning  at  the  extremity),  and  aU 
the  swollen  parts,  with  a  piece  of  narrow 
elastic  webbing,  the  effect  of  which  is  gradu- 
ally to  empty  the  engorged  vessels  and 
squeeze  out  the  serum  from  the  swoUen 
parts.  On  the  removal  of  the  bandage  after 
a  few  minutes,  reduction  is,  as  a  rule,  very 
easily  effected.  The  process  may  he  facUi- 
tated  by  a  few  needle  or  lancet-point  punc- 
tures, made  before  the  application  of  the 
bandage,  to  allow  escape  of  serous  effusion, 
and  so  diminish  the  swelling. 

In  some  neglected  cases  it  may  be  needful 
to  divide  the  constricting  band  by  means  of 
a  bistoury.  In  attempting  this,  it  must  be 
borne  in  mind  that  the  constriction  is  not 
immediately  behind  the  glans,  but  behind 
the  swollen  portion  of  the  preputial  mucous 
membrane. 

After  reduction,  cooling  and  soothing  _ap-; 
plications  (as,  for  example,  lead  and  opium 
lotion)  should  be  used,  and  the  question  of 
circumcision  should  be  subsequently  enter- 
tained. 

6.  Penis,  Inflammation  of. — Synon.  : 
Penitis;  Cavernitis. — Inflammation  of  the 
penis  in  its  totality  is  comparatively  rarely 
met  with  except  as  the  result  of  injury,  or 
in  association  with  severe  venereal  diseases. 
In  some  instances  it  is  said  to  have  been 
induced  by  excessive  sexual  intercourse,  and 
in  other  instances  by  persistent  masturba- 
tion. Many  cases,  however,  are  on  record 
in  which  it  has  occurred  in  association  with 
the  sequelae  of  exanthematous  fevers  and 
diphtheria. 

Inflammation  of  the  penis  occurs  some- 
times in  gouty  subjects,  and  may  give  rise  to 
thrombosis  in  the  corpora  cavernosa  or  corpus 
spongiosum,  or  to  fibrous  deposits  leading  to 
indurations  in  the  sheaths,  or  to  hard  nodules, 
which  are  very  slow  to  disappear. 

Diabetics  are  also  liable  to  inflammation  of 
the  penis. 

Treatment  must  be  conducted  on  general 
principles,  due  regard  being  paid  to  the 
cause  or  condition  in  connexion  with  which 
the  inflammation  has  arisen.  If  the  patient 
survive,  the  part  may  recover  imder  appro- 
priate management. 

7.  Penis,  Gangrene  of. — Gangrene  of 
the  penis,  except  as  the  result  of  injury,  or 
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constriction  by  ligature,  rings,  &c.,  in  the 
majority  of  cases  has  foUowed  impure  sexual 
congress  during  a  depressed  general  condition, 
in  some  cases  it  has  occurred  in  association 
with  small-pox,  typhus,  and  typhoid  fevers 
and  diphtheria.  Death  has  been  the  common 
result.  In  some  cases  hfe  has  been  preserved, 
tnough  the  part  or  some  portion  has  been 


8.  Herpes  Prseputialis.— This  is  a  vesi- 
cular eruption,  occurring  on  the  cutaneous  or 
mucous  surface  of  the  prepuce,  running  its 
course  in  about  a  week,  but  hable  to  recur  at 
irregular  intervals.  A  similar  eruption  some- 
times occurs  on  the  glans.    See  Heepes. 

The  due  recognition  of  this  affection  is 
important,  because  its  appearance  after 
doubtful  intercourse  often  excites  alarm,  and 
may  lead  to  mischievous  treatment.  See 
Syphilis  ;  and  Venereal  Disease. 

Treatment.— The  simplest  treatment  only 
is  requisite.  The  avoidance  or  prevention  of 
all  irritation  by  the  clothes  or  otherwise,  and 
sometimes  a  httle  sedative  lotion,  are,  as  a 
rule,  aU  that  is  needful. 

9.  Penis,  Benign  New-Growths  of.— 

Cystic,  vascular,  fibrous,  horny,  fatty,  se- 
baceous, and  other  new-growths  of  benign 
character  are  occasionally  situated  on  the 
penis.  They  may  be  left  uninterfered  with, 
or  may  be  got  rid  of  by  operation,  according 
to  the  _  inconvenience  they  cause,  and  the 
indications  afforded.  Bony  formations,  cal- 
careous deposits,  and  fibroid  nodules  in  the 
fibrous  sheaths  of  the  corpora  cavernosa  are 
of  rare  occurrence.  The  discomfort  they 
have  in  some  instances  caused  has  necessi- 
tated their  removal  by  operation,  which  has 
been  successfully  accomphshed. 

Papillomata,  or  warty  growths,  are  not 
infrequently  met  with  in  persons  of  uncleanly 
habits.  In  the  majority  of  cases  they  are 
associated  with  venereal  disease;  but  they 
may  arise  independently  of  such  association, 
especially  if  the  prepuce  be  long  and  due 
regard  be  not  paid  to  cleanliness.  They  may 
be  few  and  scattered,  or  many  and  massed 
'  cauhflowerhke  '  together.  Sometimes  they 
entirely  surround  the  corona,  and  sometimes 
in  patches  or  continuously  cover  more  or  less 
completely  the  mucous  surfaces  of  the  pre- 
puce and  glans.  In  some  instances  the  dia- 
gnosis between  such  growths  and  papillary 
epithelioma  is  not  obvious ;  ulceration  of  sur- 
face indicates  the  latter. 

Treatment. — Eemoval  by  curved  scissors, 
or  twisting  off  by  forceps,  is  the  most  speedily 
effectual  treatment  of  papiUomata  of  the 
penis.  But  if  the  warts  are  few  and  small, 
they  may  be  made  to  shrivel  and  dry  up  and 
disappear  by  repeated  applications  of  oxide 
of  zinc,  calomel,  tannic  acid,  or  burnt  alum, 
and  the  pressure  of  dry  lint  between  the  fore- 
skin and  glans.    Cleanliness  is  essential. 


10.  Penis,  Malignant  Growths  of — 

Cancer  m  the  male  subject  in  a  considerable 
proportion  of  cases  prunarily  affects  the 
penis.  By  far  the  most  common  form  is 
epithehoma;  and  the  most  common  seat  of 
tirst  appearance  is  the  glans,  or  the  part  of 
tHe  preputial  mucous  membrane  nearly  or 
immediately  adjoining.  In  comparatively 
rare  cases  sci/rrhus  is  described  as  having 
commenced '  lump  like  •  in  some  part  or  other  • 
ot  the  body  of  the  organ.  In  stiU  more  rare 
cases,  'soft  cancer'  (probably  small  round- 
celled  sarcoma)  has  been  recorded  as  having 
occmrred  m  young  subjects  after  injury,  and 
the  diagnosis  from  suppuration  in  the  corpus 
cavernosum  has  at  first  been  doubtful.  Sar- 
coraa  and  melano-sarcoma  have  been  met 
with  in  a  notable  number  of  cases,  affecting 
prunarily,  as  a  rule,  the  fibrous  sheaths  of 
the  corpora  cavernosa. 

Epithehoma  seldom  appears  in  the  penis 
before  the  age  of  forty,  most  frequently  be- 
tween the  fiftieth  and  sixtieth  years.  In 
161  cases  out  of  243  the  sufferers  had  been 
the  subjects  of  phimosis.    In  some  few  in- 
stances the  origm  of  the  malady  has  been 
attributed,  rightly  or  wrongly,  to  marital 
connexion  with  wives  suffering  from  cancer 
of  the  uterus.   Epithehoma  is  first  noticed 
as  a  small  warty  outgrowth,  early  ulcerated ; 
or  as  a  flat  excoriated  surface,  with  slightly 
mdurated  base,  occasionally  disposed  to  bleed, 
and  sometimes  painful.    Scabs  form  from 
time  to  time,  which,  when  removed,  leave 
exposed  a   gradually  extending  ulcerated 
surface.    Sometimes  what  seemed  a  benion 
papillomatous  growth  ulcerates,  and  assumes 
a  mahgnant  character.    The  malady  persists 
and  progresses  in  spite  of  treatment,  infiltrat- 
mg  and  destroying.    The  discharge  is  thin 
and  sanious,  bloodstained  and  offensive.  The 
ulcer  is  urregular  in  outhne,  with  more  or  less 
everted  hard  edges ;  and  the  induration  ex- 
tends into  the  surrounding  parts.    Sooner  or 
later  the  inguinal  glands  become  infected, 
and  the  general  health  seriously  deteriorates. 

Diagnosis. — The  diagnosis  of  cancer  of  the 
penis  from  any  form  of  venereal  ulceration 
is,  as  a  rule,  sufficiently  easy.  Difficulty  can 
scarcely  arise,  except  in  the  comparatively 
rare  cases  in  which  there  is  exuberant  warty 
growth  before  obvious  ulceration. 

Treatment.— The  only  treatment  worthy 
of  consideration  consists  in  amputation  of 
the  penis,  well  behind  the  point  to  which  the 
disease  has  extended.  If  the  inguinal  glands 
have  become  infected,  they  should  be  removed 
at  the  same  time,  if  practicable.    If  they  are 
affected  to  such  an  extent  as  to  render  their 
removal  impracticable,  amputation  of  the 
penis  can  do  httle,  if  any,  lasting  good. 
Sarcomatous  growths  may  sometimes  be 
successfully  removed  with  their  immediate 
surroundings,  without  amputation  of  the 
whole  organ,  as  has  been  done  in  two  cases 
by  the  writer. 


PENIS,  DISEASES  OF 
11.  Penis,  Elephantiasis  of.— Elephan- 
■tiasis  of  the  penis  is  almost  always  associated 
Avith  elephantiasis  of  the  scrotum,  and  may 
demand  simultaneous  treatment  by  operation. 
See  Elephantiasis  Ababum. 

Arthur  E.  Durham. 

PENTASTOMA  DENTICULA- 
TUM— The  larval  form  of  this  arachnid 
occasionally  inhabits  the  liver ;  it  has  been 
found  in  the  spleen,  lung,  intestine,  and 
kidney.  Its  body  is  4  to  5  mm.  long,  and 
1-5  mm,  broad ;  it  possesses  about  nme  seg- 
ments, with  spiny  margins.  The  mouth  is 
surrounded  by  four  hooks,  with  chitmous 
sheaths.  Eemnants  of  the  larva,  usually 
booklets,  are  occasionally  found  J30si  mortem, 
■embedded  in  cretaceous  nodules  the  size  of 
peas.  This  parasite  has  no  cUnical  signifi- 
•cance.  J-  Bland  Sutton. 

PEPTIC  GLANDS,  Diseases  of.— 

See  Stomach,  Diseases  of. 

PEPTONISED   EOOD.— This  term 
may  be  used  as  the  equivalent  of  the  phrase 
*  artificially  digested  food.'  In  natural  diges- 
tion albuminoid  substances  are  changed  into 
3)eptones,  and  starchy  matters  into  dextrine 
;and  sugar.    These  processes  are  of  a  purely 
■chemical  nature,  and  they  can  be  imitated 
outside  the  body  very  closely  by_  means  of 
artificially  prepared  digestive  juices.  .An 
extract  of  the  stomach,  or  of  the  pancreas, 
in  water,  has  approximatively  the  same 
powers  as  the  natural  secretions  of  those 
•organs.  Hence  it  is  possible  for  us  to  subject 
articles  of  food  beforehand  to  complete  or 
partial  digestion ;  and  to  administer  such 
artificially  digested  food  to  our  patients.  In 
cases  where  the  natural  digestive  powers  are 
more  or  less  in  abeyance,  it  would  be  an 
obvious  advantage  if  we  had  at  command  a 
rsupply  of  food  thus  modified,  and  yet  not  so 
•changed  as  to  have  lost  its  agreeable  appear- 
'.ance  and  flavour.    Nor  is  there  anything 
repugnant  to  physiological  science  or  to  the 
•custom  of  mankind  in  such  a  proposal.  The 
essential  acts  of  digestion  are  not  vital  opera- 
tions, but  chemical  transmutations  ;  and  the 
theatre  of  these  operations  is  on  the  surface 
of  the  gastric  and  intestinal  membrane,  and 
not  in  the  true  interior  of  the  body.    In  the 
practice  of  cooking  we  have,  as  it  were,  a 
foreshadowing  of  the  art  of  artificial  diges- 
tion; and  although  the  latter  art  may  never 
pass  beyond  the  needs  of  the  sick  and  debili- 
tated— may  never  serve  the  healthy  and 
robust — it  is  not  more  absolutely  alien  from 
the  life  of  animals  in  a  state  of  nature  than 
is  the  art  of  cooking.    The  practice  of  cook- 
ing is  an  exclusively  human  practice,  and  it 
is  now  spread  among  all  the  races  of  man- 
kind, whether  civilised  or  uncivilised ;  and 
•among  the  higher  races  the  two  most  im- 
portant groups  of  alimentary  substances — 
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albuminoid  and  starchy  matters — are  eaten 
almost  exclusively  in  the  cooked  condition. 

Now  the  changes  impressed  on  articles  of 
food  by  cooking  are  not  merely  mechanical ; 
nor  are  they  confined  to  alterations  in  the 
appearance  and  savour  of  the  food.  By  far 
the  most  important  changes  produced  by 
cooking  consist  of  certain  chemical  transfor- 
mations, whereby  several  of  the  chief  alimen- 
tary principles  are  rendered  incomparably 
more  amenable  to  the  action  of  the  digestive 
juices  than  in  the  uncooked  state.  In  a 
"sense  we  may  speak  of  cooked  food  as  food 
which  has  undergone  the  preliminary  stage 
of  digestion.  This  preliminary  stage  is  ac- 
complished for  us  of  the  human  race  by  the 
artificial  aid  of  heat ;  but  in  the  case  of  all 
the  lower  animals  it  has  to  be  accomplished 
by  the  labour  of  their  own  digestive  organs. 
The  affinity  of  digestion  to  the  process  of 
cooking  goes  even  much  beyond  this.  It  has 
been  shown  experimentally  that  albumen, 
when  subjected  to  the  prolonged  action  of 
superheated  steam,  yields  a  substance  resem- 
bhng  peptone,  and  that  starch  when  similarly 
treated  yields  dextrine  and  sugar.  So  that  it 
would  not  be  inappropriate  to  describe  diges- 
tion as  the  process  of  cooking  carried  a  step 
further. 

Methods  of  Preparation. — Peptonised 
or  artificially  digested  food  may  be  prepared, 
either  by  following  the  gastric  method  with 
pepsin  and  hydrochloric  acid,  or  by  following 
the  intestinal  method,  and  usiag  extract  of 
pancreas.  The  latter  method  yields  by  far 
the  better  results.  The  pancreas  acts  not 
only  upon  albuminous  substances,  but  also 
upon  starch.  Pepsin,  on  the  other  hand,  is 
quite  inert  in  regard  to  starch.  Moreover, 
the  products  of  artificial  digestion  with  pepsin 
and  acid  are  much  less  agreeable  to  the  taste 
and  smell  than  those  produced  by  pancreatic 
extract.  By  the  latter  method  articles  of 
food  can  be  profoundly  peptonised  with  little 
deterioration  of  that  agreeable  savour  which 
makes  them  inviting  to  the  palate.  The 
writer  will,  therefore,  in  what  follows,  confine 
himself  to  the  pancreatic  method,  and  de- 
scribe the  modes  in  which  food  may  be  par- 
tially digested  beforehand,  and  yet  constitute 
an  acceptable  nourishment  for  invalids. 

The  first  necessity  is  to  procure  an  active 
extract  of  the  pancreas.  Water  is  the  proper 
solvent  of  the  digestive  ferments ;  but,  in 
order  to  obtain  a  stable  preparation,  some 
preservative  agent  must  be  added  to  prevent 
decomposition.  After  a  trial  of  various  media 
the  writer  has  come  to  the  conclusion  that, 
on  the  whole,  the  best  solvent  is  dilute  spirit. 
A  mixture  of  one  part  of  rectified  spirit  with 
three  parts  of  water  answers  ev&ry  purpose. 
The  pancreas  of  the  pig  yields  the  most  active 
preparation;  but  the  pancreas  of  the  ox  or 
the  sheep  may  be  employed,  if  that  of  the  pig 
is  not  obtainable.  The  pancreas  of  the  calf 
also  yields  an  extract  which  is  active  on 
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albuminous  substances,  but  it  is  not  active 
on  starchy  materials.  In  procuring  a  supply 
of  pancreas  from  the  butcher,  it  is  well  to 
remember  that  the  word  'sweetbread,'  which 
IS  the  EngUsh  vernacular  for  pancreas,  is 
likewise  apphed  to  the  thymus  gland;  and 
that  the  genume  sweetbread  of  the  kitchen 
IS  the  thymus  of  the  calf.  Butchers  distin- 
guish the  true  pancreas  as  the  '  liver  sweet- 
bread,' and  it  is  by  this  name  alone  that  the 
pancreas  must  be  asked  for  in  the  shambles. 

Mode  of  Preparation  of  Extract  of 
Pancreas  or  Liquor  Pancreaticus.— 
The  pancreas  is  first  well  freed  from  fat,  and 
cut  up  into  small  pieces  with  a  knife  or  a 
pair  of  scissors.  It  is  then  mixed  with  four 
times  its  weight  of  the  dilute  spirit,  put  into 
a  well-corked  wide-mouthed  bottle,  and  set 
aside  for  a  week.  The  mixture  should  be 
well  agitated  at  least  once  daily.  At  the  end 
of  a  week  the  mixture  is  strained  through 
muslin,  and  then  filtered  through  paper  until 
it  is  clear. 

A  very  active  extract  of  pancreas  is  now 
prepared  on  the  large  scale  by  Mr.  Benger, 
imder  the  name  of  Liquor  Pancreaticus,  and 
sent  out  by  Mottershead  &  Co.,  chemists, 
Manchester.  As  it  is  a  troublesome  matter 
to  get  a  supply  of  pancreas  from  the  butcher, 
and  as  the  filtration  of  the  product  is  a  tedious 
process,  it  will  be  found  much  more  conve- 
iiient  to  employ  Mr.  Benger's  preparation,  if 
it  can  be  procured,  than  to  rely  on  home 
manufacture.  In  the  succeeding  instructions 
for  the  preparation  of  peptonised  food  it  will, 
therefore,  be  supposed  that  a  supply  of 
Benger's  liquor  pancreaticus  is  available. 

Directions  for  the  Preparation  of 
Various  Kinds  of  Peptonised  Food. — 
The  articles  which  are  most  easily  prepared, 
and  are  most  likely  to  be  serviceable  to  in- 
valids, are  the  following : — 

Peptonised  Milk. — ^A  pint  of  milk  is  diluted 
with  a  quarter  of  a  pint  of  water,  and  heated 
to  a  temperature  of  about  140°  F.  Should 
no  thermometer  be  at  hand,  the  diluted  milV 
may  be  divided  iato  two  equal  portions,  one 
of  which  is  heated  to  the  boiling-point  and 
added  to  the  cold  portion,  when  the  mixture 
will  be  of  the  required  temperature.  Two 
teaspoonfuls  of  the  Hquor  pancreaticus  and 
ten  grains  of  bicarbonate  of  sodium  are  then 
added  to  the  warm  milk.  The  mixture  is 
poured  into  a  covered  jug,  and  the  jug  is 
placed  in  a  warm  situation  imder  a  '  cosey,' 
in  order  to  keep  up  the  heat.  At  the  end  of 
an  hour,  or  an  hour  and  a  half,  the  product 
is  boiled  for  two  or  three  minutes.  It  can 
then  be  used  like  ordinary  mUk. 

The  object  of  diluting  the  milk  is  to  pre- 
vent the  curdling  which  would  otherwise 
occur,  and  greatly  delay  the  peptonising  pro- 
cess. The  addition  of  bicarbonate  of  sodium 
prevents  coagulation  during  the  final  boiling, 
and  also  hastens  the  process.  The  purpose 
of  the  final  boiling  is  to  put  a  stop  to  the 
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ferment-action  when  this  has  reached  the  de 
sired  degree,  and  thereby  to  prevent  certaiii 
ulterior  changes  which  would  render  the 
product  less  palatable.  The  degree  to  which 
the  peptonising  change  has  advanced  is  best 
judged  of  by  the  development  of  a  peculiar 
bitter  flavour,  which  is  always  associated 
with  the  artificial  digestion  of  milk.  The 
point  aimed  at  is  to  carry  the  change  so  far 
that  the  bitter  flavour  is  just  perceived,  but 
is  not  unpleasantly  pronounced.  As  it  is 
impossible  to  obtain  pancreatic  extract  of 
absolutely  constant  strength,  the  directions 
as  to  the  quantity  to  be  added  must  be 
understood  with  a  certain  latitude.  The  ex- 
tent of  the  peptonising  action  can  be  regu- 
lated,  either  by  increasing  or  diminishing 
the  dose  of  the  liquor  pancreaticus,  or  by 
increasmg  or  diminishing  the  time  during 
which  it  is  allowed  to  operate.  By  skimming 
the  milk  beforehand,  and  restoring  the  cream 
after  the  final  boiling,  the  product  is  rendered 
more  palatable. 

Peptonised  Gruel. — Gruel  maybe  prepared 
from  any  of  the  numerous  farinaceous  articles 
in  common  use — wheaten  flour,  oatmeal, 
arrowroot,  sago,  pearl-barley,  pea  or  lentil 
flour.    The  gruel  should  be  well  boiled,  and 
made  thick  and  strong.    It  is  then  poured 
into  a  covered  jug,  and  allowed  to  cool  until 
it  becomes  lutewarm.    Liquor  pancreaticus 
is  then  added,  in  the  proportion  of  a  dessert- 
i  spoonful  to  the  pint  of  gruel,  and  the  jug  is 
j  kept  warm  under  a  '  cosey  '  as  before.  At 
the  end  of  a  couple  of  hours  the  product  is 
boiled,  and  strained.    The  action  of  pan- 
creatic extract  on  gruel  is  twofold — the  starch 
of  the  meal  is  converted  into  dextrine  and 
sugar,  and  the  albuminoid  matters  are  pep- 
tonised.   The  conversion  of  the  starch  causes 
the  gruel,  however  thick  it  may  have  been 
at  starting,  to  become  quite  thin  and  watery. 
The  bitter  flavour  does  not  appear  to  be  de- 
veloped in  the  pancreatic  digestion  of  vege- 
table proteids,  and  peptonised  gruels  are 
quite  devoid  of  any  impleasant  taste.    It  is 
difficult  to  say  to  what  extent  the  proteids  of 
the  meal  are  peptonised  in  this  process.  The 
product  gives  an  abundant  reaction  of  pep- 
tone ;  but  there  is  a  considerable  residuum 
of  undissolved  material.    Most  of  this,  no 
doubt,  consists  of  insoluble  ligneous  tissue, 
but  it  also  contains  some  unhberated  starchy 
and  albuminous  matter.    Peptonised  gruel 
is  not  generally,  by  itself,  an  acceptable  food 
for  invalids,  but  in  conjunction  with  pepton- 
ised milk  (peptonised  milk-gruel),  or  as  a 
basis  for  peptonised  soups,  jellies,  and  blanc- 
manges, it  is  likely  to  prove  valuable. 

Peptonised  Milh-gruel. — This  is  the  pre- 
paration of  which  the  writer  has  had  the 
most  experience  in  the  treatment  of  the  sick, 
and  with  which  he  has  obtained  the  most 
satisfactory  results.  It  may  be  regarded  as 
an  artificially  digested  bread-and-milk,  and 
as  forming  by  itself  a  complete  and  highly 
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nutritious  food  for  weak  digestions.  _  It  is 
very  readily  made,  and  does  not  require  the 
use  of  the  thermometer.  Furst,  a  thick  griiel 
is  made  from  any  of  the  farinaceous  articles 
above  mentioned.  The  gruel,  while  still 
boiling  hot,  is  added  to  an  equal  quantity  of 
cold  milk.  The  mixture  wiH  have  a  tem- 
perature of  about  125°  F.  To  each  pint  of 
this  mixture  two  or  three  teaspoonfuls  of 
liquor  pancreaticus,  and  ten  grains  of  bicar- 
bonate of  sodium,  are  added.  It  is  kept  warm 
in  a  covered  jug  under  a  '  cosey  '  for  an  hour 
or  hour  and  half,  and  then  boiled  for  two  or 
three  minutes,  and  strained.  If  the  product 
has  too  much  bitter  flavour,  a  smaller  quan- 
tity of  the  liquor  pancreaticus  must  be  used 
in  the  next  operation.  Invalids  take  this 
compound,  as  a  rule,  if  not  with  relish,  at 
least  without  any  objection. 

Peptonised  Soups,  JelUes,  and  Blanc- 
manges.—The  writer  has  sought  to  give 
variety  to  peptonised  dishes  by  preparing 
soups,  jellies,  and  blanc-manges  containing 
peptonised  aliment.  Soups  may  be  prepared 
in  two  ways.  The  first  way  is  to  add  what 
cooks  call  '  stock '  to  an  equal  quantity  of 
peptonised  gruel  or  peptonised  milk-gruel. 
A  second  and  better  way  is  to  use  peptonised 
gruel,  which  is  quite  thin  and  watery,  instead 
of  simple  water,  for  the  purpose  of  extracting 
the  soluble  matters  of  shins  of  beef  and  other 
materials  employed  in  the  preparation  of 
soups.  Jellies  may  be  prepared  by  simply 
adding  the  due  quantity  of  gelatine  or  isin- 
glass to  hot  peptonised  gruel,  and  flavouring 
the  mixture  according  to  taste.  Blanc- 
manges may  be  made  by  treating  peptonised 
milk  in  a  similar  way,  and  then  adding 
cream.  In  preparing  all  these  dishes  it  is 
absolutely  necessary  to  complete  the  opera- 
tion of  peptonising  the  gruel  or  the  milk, 
even  to  the  final  boiling,  before  adding  the 
stiffening  ingredient.  For  if  pancreatic  ex- 
tract be  allowed  to  act  on  the  gelatine,  the 
gelatine  itself  undergoes  a  process  of  diges- 
tion, and  its  power  of  setting  on  cooling  is 
thereby  utterly  abohshed. 

Peptonised  Beef -tea. — A  pound  of  finely 
minced  lean  beef  is  mixed  with  a  pint  of 
water,  and  ten  grains  of  bicarbonate  of  sodium 
are  added  thereto.  The  mixture  is  then  sim- 
mered for  an  hour  and  a  half  in  a  covered 
saucepan.  The  resulting  beef-tea  is  decanted 
off  into  a  covered  jug.  The  undissolved  beef- 
residue  is  then  beaten  up  with  a  spoon  into  a 
paste,  and  added  to  the  beef-tea  in  the  covered 
jug.  "When  the  mixture  has  cooled  down  to 
about  140°  F.  (or  when  it  is  cool  enough  to  be 
tolerated  in  the  mouth),  a  table-spoonful  of 
the  liquor  pancreaticus  is  added,  and  the 
whole  well  stirred  together.  The  covered  jug 
is  then  kept  warm  under  a  '  cosey '  for  two 
hours,  and  agitated  occasionally.  At  the  end 
of  this  time,  the  contents  of  the  jug  are 
boiled  briskly  for  two  or  three  minutes,  and 
finally  strained.   The  product  is  then  ready 


for  use.  Beef-tea  prepared  in  this  way  is  rich 
in  peptone.  It  contains  about  4  per  cent,  of 
organic  residue,  of  which  more  than  thx-ee- 
fourths  consist  of  peptone ;  so  that  its  nu- 
tritive value  in  regard  to  nitrogenised  ma- 
terials is  nearly  equivalent  to  that  of  milk. 
"When  seasoned  with  salt  it  is  scarcely,  if  at 
all,  distinguishable  in  taste  from  ordinary 
beef-tea. 

Peptonised  Enemata. — Pancreatic  extract 
is  peculiarly  adapted  for  administration  with 
nutritive  enemata.  The  enema  may  be  pre- 
pared in  the  usual  way  with  a  mixture  of 
milk  and  gruel,  or  milk,  gruel,  and  beef-tea. 
A  dessert-spoonful  of  liquor  pancreaticus  is 
added  to  it  just  before  administration.  In 
the  warm  temperature  of  the  bowel  the  pan- 
creatic ferments  find  a  favourable  medium 
for  their  action  on  the  nutritive  ingredients 
with  which  they  are  mixed ;  and  there  is  no 
acid  secretion  (as  in  the  stomach)  to  interfere 
with  the  progress  and  completion  of  the 
digestive  transformation.  Experience  has 
satisfied  the  writer  that  this  method  of  ad- 
ministering nutriment  is  a  valuable  resource 
when  the  stomach  is  obstinately  intolerant 
of  food,  or  when  there  is  obstruction  in  the 
higher  portions  of  the  digestive  tract. 

Uses  of  Peptonised  Food.— The  em- 
ployment  of  food  which  has  been  wholly  or 
partially  peptonised  is  indicated  when  the 
natural  digestive  powers  are  fi:'om  any  cause 
enfeebled  or  suspended.  The  most  striking 
benefits  have  been  observed  in  cases  of  gas- 
tric catarrh  with  pain  and  intolerance  of 
food in  gastric  ulcer ;  in  the  anorexia  and 
dyspepsia  associated  with  valvular  heart- 
disease  ;  and  in  the  various  forms  of  pyloric 
and  intestinal  obstruction.  Good  results 
have  also  been  obtained  in  cases  of  defective 
nutrition  and  intestinal  irritation  in  infants. 
In  using  peptonised  food  it  is  well  to  remem- 
ber that  it  does  not  keep  well,  especially  in 
warm  weather.  Accordingly  it  should  either 
be  prepared  twice  a  day,  so  that  it  may  be 
never  more  than  twelve  hours  old ;  or,  if  a 
quantity  sufficient  for  the  twenty-four  be 
prepared  at  once,  the  portion  which  remains 
over  at  the  end  of  twelve  hours  should  bo 
re-boiled.  William  Roberts. 

PEPTOWURIA.— A  condition  in  which 
the  urine  contains  peptones.  See  Albumo- 
suria. 

PERCUSSION"  (percusso,  I  strike)  

A  method  of  physical  examination,  performed 
by  striking  gently  some  part  of  the  body, 
especially  the  chest  or  abdomen,  for  the  pur- 
pose of  producing  certain  sounds  or  tactile 
sensations.  It  may  be  performed  either  by 
the  finger  or  fingers  of  one  hand  striking  the 
surface  directly,  or  indirectly — the  fingers  of 
the  other  hand  being  interposed  ;  or  by 
means  of  a  special  instrument  or  instru- 
ments.   See  Physical  Examination. 


PERFORATIONS 

PERFORATIONS  AND  RUP- 
TURES.—It  will  be  convenient  to  discuss 
these  lesions  together,  but  only  from  a  gene- 
ral point  of  view,  the  more  important 
perforations  and  ruptures  connected  with 
particular  organs  being  treated  of  in  their 
appropriate  articles.  The  word  rupture  is 
used  here  in  its  true  significance,  and  not  in 
the  popular  sense  as  applied  to  hernia.  See 
Rupture. 

_  Definition.— Though  there  is  no  absolute 
distinction  between  perforations  and  rup- 
tures, there  are  certam  differences  by  which 
they  are  usually  broadly  recognised. 

The  term  perf  oration  is  generally  applied 
only  to  an  artificial  opening  produced  in 
a  hollow  organ  or  tube  ;  seldom,  and  only 
under  special  circumstances,  to  a  lesion 
affecting  a  solid  tissue.  Moreover,  it  implies 
that  the  opening  is  a  small  one,  or,  at  any 
rate,  does  not  reach  large  dimensions.  Again, 
the  mode  in  which  the  lesion  is  produced  has, 
in  some  instances,  to  do  with  the  definition 
of  a  perforation.  Thus,  if  the  opening 
results  fi-om  injury  by  a  pouated  instru- 
ment, or  by  any  other  agent  which  would 
cause  more  or  less  of  a  puncture,  such  as  a 
fractured  rib  penetrating  the  kmg,  it  would 
be  called  a  perforation,  and  in  this  case  the 
term  wotdd  apply  also  to  a  sohd  organ  or 
tissue.  Finally,  the  slow  destruction  of 
certain  structures  by  aneurysms  and  other 
tumours  often  terminates  in  an  aperture 
being  formed,  which  is  then  called  a  perfora- 
tion. This  is  well  exemplified  by  the  opening 
formed  in  the  sternum  in  some  cases  of  aortic 
aneurysm. 

A  rupture  may  be  associated  with  any 
structure,  and  often  involves  solid  organs, 
as  the  liver,  as  well  as  firm  tissues,  such  as 
muscles.  It  implies  a  lesion  of  some  size, 
which  may  reach  any  dimensions,  being  more 
of  a  tear  or  rent  than  a  puncture.  There  is 
also  associated  with  the  term  the  idea  of 
spontaneous  production,  or  of  the  lesion 
originating  from  within,  or  from  the  effects  j 
of  some  compressing,  distending,  or  lacerating  ; 
injury,  rather  than  a  penetrating  one. 

^Etiology  and  Pathology. — The  causes 
of  perforations  and  ruptures,  and  the  patho- 
logical conditions  under  which  these  lesions 
occur,  may  be  thus  summarised :  — 

1.  Injury. — This  often  comes  from  with- 
out, and  may  then  be  of  different  kinds.  The 
forms  of  injury  most  requisite  to  notice  are 
perforating  wounds;  severe  compression  of 
the  body,  as  between  railway-buffers,  which 
may  cause  extensive  rupture,  even  of  sohd 
organs,without  any  external  mark  of  violence ; 
violent  concussion,  as  in  the  case  of  the  brain ; 
and  straining,  which  is  especially  liable  to 
cause  rupture  of  muscles  or  arteries.  To  this 
category  of  injuries  also  belong  various 
causes  of  perforation  or  rupture  acting 
from  within,  such  as  corrosive  agents  which 
have  been  swallowed,  bones  and  other  foreign 
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bodies  simUarly  introduced,  calculi,  hardened 
iffices  in  the  intestines,  and  worms.  Cases 
have  now  and  then  occurred  in  which  im- 
portant internal  organs  have  been  pene- 
trated in  the  attempt  made  by  showmen  to 
swallow   swords    and    other  instruments. 
Similar  lesions  might  possibly  be  produced 
also  in  connexion  with  surgical  operations. 
2.  Violent  aciions.— Voluntary  muscles  have 
by  their  own  excessive  action  led  to  their 
rupture,  as  in  cases  of  tetanus.   The  uterus 
has  been  known  thus  to  rupture  itself.  In 
rare  instances  the  healthy  lung  has  given 
way  from  violent  cough.    3.  Destructive  and 
degenerative  processes.— are  important 
causes  of  perforations  and  ruptures  of  various 
kinds,  and  they  include  ulceration  or  gan- 
grene, as  of  the  stomach  or  intestine ;  sup- 
puration,  leading  to  the  formation  of  an 
abscess,  either  associated  or  not  with  an 
organ,  and  which  may  burst  into  various 
internal  parts,  or  externally ;  cancer ;  acute 
fatty  degeneration  and  softening  of  organs ; 
and  chronic  fatty,  atheromatous,  or  calcareous 
degeneration.    Some  of  the  conditions  men- 
tioned are  in  themselves  essentially  destruc- 
tive ;  others  produce  such  changes  that  they 
render  a  rupture  hable  to  occur  from  very 
little  extra  force  or  pressm-e,  such  as  that 
which  arises  from  a  slight  strain,  a  cough,  or 
the  act  of  vomiting  or  defsecation,  as  is  well 
exemplified  by  the  heart  and  arteries.  Even 
in  the  case  of  the  destructive  processes,  some 
exciting  cause  may  lead  to  the  actual  perfora- 
tion or  rupture,  such  as  one  of  the  acts 
mentioned  above,  or,  in  the   case  of  the 
alimentary  canal,  the  injudicious  administra- 
tion of  solid  food,  or  of  articles  which  give 
rise  to  flatulent  distension.    Moreover,  after 
ulceration  a  cicatrix  may  be  left,  which  for  a 
time  is  very  liable  to  give  way  from  shght 
causes,  as  sometimes  happens  in  connexion 
with  typhoid  fever.    The  appendix  venni- 
formis  is  an  important  structure  which  has 
to  be  borne  in  mind  as  liable  to  perforation 
from  destructive  processes.    The  perforation 
of  the  lung  which  sometimes  happens  in 
cases  of  phthisis  is  a  good  illustration  of  the 
effects  of  changes  of  this  kind.    4.  Gaseous 
and  Uquid  accumulations. — These  may  alone 
lead  to  rupture  of  hollow  organs  or  tubes,  of 
the  walls  of  cavities,  or  of  cysts,  by  causing 
extreme  distension,  as  may  be  exemplified  by 
the  occasional  rupture  of  the  intestines  from 
over- distension,  of  an  emphysematous  lung, 
of  the  bladder  from  an  accumulation  of 
urine,  of  the  renal  pelvis  in  cases  of  hydro- 
nephrosis, of  a  distended  gall-bladder,  of  a 
pleuritic  effusion,  of  a  hydatid,  pancreatic,  or 
ovarian  cyst,  or  of  an  aneurysm.  Some  slight 
strain  or  injury  may  be  the  immediate  cause 
of  the  lesion  in  several  of  these  conditions. 
6.  Pressure. — A  tumour  of  any  kind  may 
cause  perforation  of  various  structures,  as 
the  result  of  its  mechanical  pressure.  In 
the  case  of  an  aneurysm  the  pulsation  assists 
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in  producing  the  lesion.  In  this  way  the 
moft  resisting  tissues  may  be  destroyed  m 
^ui-se  of  timS,  and  serious  consequences  are 
iTable  to  ensue.  6.  Si^ontaneous. -In  the 
case  of  muscular  tissues  and  arterial  struc- 
tm-es  spontaneous  ruptm-es  arc  supposed  to 
happen  occasionally,  but  probably  m  all  such 
oases  there  has  been  previous  degeneration 
which  may  be  regarded  as  the  real  cause  ot 

the  rupture. 

Anatomical  Characters.— It  must  suflice 
to  mention  here,  in  a  general  way,  that  the 
morbid  appearances  consist  of  those  presented 
by  the  perforation  or  rupture  itself;  and  of 
the  effects  resulting  therefrom.  The  former 
vary  much  in  extent  and  character  in. 
dilferent  cases,  and  no  comprehensive  de- 
scription can  be  given  of  them.  As  regards 
the  effects  produced,  there  may  be  none,  but 
very  commonly  hsemorrhage  takes  place  ;  or 
the  contents  of  a  hollow  viscus,  or  of  a  fluid 
collection,  may  accumulate  in  some  abnormal 
situation,  and"  these  usually  set  up  inflamma- 
tion, should  the  patient  live  long  enough,  the 
results  of  which  will  be  evident  on  post- 
mortem examination.  In  the  case  of  slow 
perforation  of  structures  by  tumours,  various 
effects  may  be  produced,  of  an  irritative  or 
destructive  character.  Particulars  on  these 
points  are  given  in  other  appropriate  articles. 
In  the  case  of  the  lung,  perforation  is  likely 
to  lead  to  the  escape  of  air  into  the  pleura  6r 
cellular  tissue,  thus  giving  rise  to  pneumo- 
thorax or  subcutaneous  emphysema.  On 
the  other  hand,  liquid  accumulations  may 
open  into  the  lung,  and  thus  be  found  in  the 
air-passages,  or  they  may  produce  more  or 
less  serious  effects  upon  the  pulmonary 
tissues. 

Symptoms. — It  is  not  intended  here  to 
describe  the  symptoms  which  occur  in  con- 
nexion with  traumatic  injuries,  but  merely 
to  point  out  those  likely  to  be  noticed  in 
different  cases  which  come  under  observa- 
tion in  medical  practice.  Under  certain 
circumstances  a  perforation  or  rupture  may 
take  place  without  any  obvious  symptoms, 
even  when  it  affects  an  important  structure. 
This  may  happen,  for  instance,  even  when 
an  opening  forms  in  a  hollow  viscus,  such 
as  the  stomach  or  intestine,  provided  it  has 
become  previously  adherent  to  some  solid 
organ,  or  to  another  part  of  the  bowel,  with 
which  it  then  forms  a  communication.  On 
the  other  hand,  very  speedy  or  even  sudden 
death  may  ensue,  as  when  a  large  aneurysm 
or  the  heart  ruptures.  The  symptoms  to  be 
anticipated  are  those  due  to  the  actual  lesion 
itself,  and  those  resulting  from  the  con- 
sequences mentioned  under  the  anatomical 
characters.  As  regards  the  lesion  itself,  if 
it  is  suddenly  produced,  the  event  is  usually 
attended  with  immediate  marked  symptoms. 
Of  these,  one  of  the  most  common  is  a 
sudden  pain  at  the  seat  of  mischief,  often 
very  intense,  but  varying  in  its  characters. 


When  a  muscle  ruptures,  a  feeling  is  fre- 
quently experienced  as  if  a  severe  blow  had 
been  struck,  and  power  is  lost  at  once  in  the 
affected  part.  This  is  weU  exemplified  in 
cases  of  rupture  of  the  gastrocnemius,  an  ac- 
cident which  is  not  uncommon  in  connexion 
with  the  game  of  lawn  tennis.  When  a 
hollow  viscus  or  any  fluid  collection  bursts, 
or  when  gas  escapes,  a  sensation  as  if  some- 
thing were  being  poured  out  is  often  noticed 
by  the  patient.  At  the  same  time  the 
general  system  usually  suffers  more  or  less 
gravely,  as  evidenced  by  faintness  or  actual 
fainting,  or  by  signs  of  shock  or  collapse, 
from  which  the  patient  may  never  raUy,  if 
the  structure  involved  is  of  great  importance 
the  vital   economy,   or  if  continuous 
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hfemorrhage  should  be  gomg  on.  The  symp- 
toms above  indicated  may  be  repeated  if  the 
lesion  should  extend  after  an  interval.  It 
may  be  mentioned  that  when  rupture  of  an 
abdominal  organ  takes  place  from  severe 
compression  of  the  body,  there  may  be  no 
symptoms  of  the  event  at  the  outset,  and 
only  the   development   of  grave  collapse 
indicates  what  has  happened.    The  occur- 
rence of  hemorrhage  into  internal  parts,  or 
the  escape  of  the  contents  of  the  viscera  or 
of  a  fluid  accumulation,  may  be  obvious  on 
physical  examination.    Should^  the  patient 
sm-vive  in  cases  of  rupture  into  internal 
parts,  local  and  general  symptoms  pointing 
to  the  occurrence  of  inflammation  may  be 
expected  to  supervene.    For  instance,  in  the 
case  of  the  abdomen  there  would  be  signs  of 
peritonitis,  or  of  localised  inflammation  in 
some  part  of  the  cellular  tissue,  probably 
ending  in  suppuration.    In  perforation  of 
the  lung,  symptoms  and  physical  signs  of 
pneumothorax  appear,  or  subcutaneous^  em- 
physema may  become  evident  in  exceptional 
cases.    When  an  opening  is  formed  between 
some  collection  of  fluid  and  any  organ  or 
channel  which  communicates  externally,  such 
as  the  air-passages  or  the  alimentary  canal, 
such  fluid  is  likely  to  be  discharged  in 
different  ways,  and  this  may  be  a  favourable 
mode  of  termination,  leading  to  a  cure.  In 
the  case  of  slow  perforation  by  a  tumour,, 
should  it  take  place  in  an  outward  direction, 
the  lesion  will  probably  become  evident  on 
clinical  examination ;  if  internal  structures 
are  affected,  the  process  of  destruction^  may 
be  accompanied  with   continuous  pain  or 
other  symptoms  ;  and  subsequently  clinical 
phenomena    indicative    of   implication  of 
various  structures  arise,  either  suddenly  or 
gradually.   For  example,  when  an  aneurysm 
or  sohd  growth  destroys   any  part  of  the 
spinal  column,  this  is  attended  with  a  con- 
tinuous aching  or  grinding  pain ;  and  when 
the  canal  is  perforated,  symptoms  arise  indi- 
cating that  the  spinal  cord  is  involved. 

Diagnosis. — It  is  scarcely  practicable  to 
offer  any  useful  general  remarks  under  this 
heading,  and  it  must  suflice  to  notice  the- 
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following  points.    The  difficulty  of  diagnosis 
varies  much  m  difierent  cases,  being  some- 
times  very  easy,  in  other  instances  more  or 
less  obscure  or  impossible.    The  practitioner 
should  always  be  prepared  for  the  possibility 
of  cases  of  sudden  perforation  or  rupture  of 
internal  structures  -coming  under  his  notice, 
ot  which  he  may  have  no  previous  know- 
ledge.   Under  such  circumstances  a  careful 
inquiry  into  the  previous  history  may  reveal 
the  presence  of  symptoms  of  known  con- 
ditions, hkely  to  lead  to  such  lesions,  which 
would  clear  up  any  obscurity ;  but  there  is 
otten  no  such  history.    There  ought  to  be  no 
difficulty,  as  a  rule,  if  the  damage  occurs 
Irom  some  recognised  cause,  such  as  certain 
kmds  of  injury  ;  or  if  it  supervenes  in  some 
case  under  the  care  of  the  practitioner  for  a 
<iisease  liable  to  be  attended  with  perforation 
or  rupture  of  some  part,  such  as  typhoid 
lever,  gastric  ulcer,  an  internal  abscess,  or 
an  aneurysm.    In  the  case  of  slow  perfora- 
tion, it  IS  very  important  to  be  able  to  recog- 
nise the  meaning  of  symptoms  which  may 
supervene  from  this  cause. 

Prognosis.— Any  rupture  or  perforation 
taking  place  internally  must  always  be  re- 
garded as  immediately  more  or  less  dan- 
gerous to  life,  and  not  uncommonly  the 
termination  is  necessarily  fatal.  Much  will 
depend  on  the  structure  involved,  the  extent 
of  the  lesion,  and  its  direct  and  remote  con- 
sequences. Caution  must  in  every  case  be 
exercised  in  giving  a  prognosis,  for  some 
patients  recover  when  such  a  result  might 
not  be  anticipated ;  and  especial  care  must 
be  taken  in  offering  an  opinion  should  the 
diagnosis  not  be  quite  clear.  In  the  case  of 
ruptures  or  perforation  taking  place  exter- 
nally, or  affecting  structures  not  essential  to 
life,  such  as  the  muscles  of  a  limb,  the 
prognosis  of  each  case  must  be  determined 
■on  its  own  merits. 

Treatment.— In  the  case  of  sudden  in- 
ternal perforations  or  ruptures,  the  first 
principle  in  treatment  should  be  to  counter- 
:act  the  immediate  effects  of  the  lesion, 
alleviating  pain,  while   at  the  same  time 
rousing  _  and  stimulating  the   patient  by 
appropriate  remedies.   Opium  or  morphine 
and  alcoholic  stimulants  are  of  great  service, 
and  they  may  often  be  advantageously  intro- 
duced into  the  system  by  means  of  enemata, 
■or,  in  the  case  of  morphine,  by  subcutaneous 
injection.    Heat  to  the  extremities,  sina- 
pisms,  and  similar  applications  are  also 
frequently  of  much  value.     The  patient 
should  be  kept  quiet ;  and  it  may  also  be  of 
essential  importance  to  endeavour  to  keep 
an  organ  which  has  been  perforated,  such  as 
the  stomach  or  intestines,  in  an  absolute 
•state  of  rest,  by  withdrawing  all  food,  and 
checking  peristaltic  movements  by  opium  or 
•other  agents.    The  same  principle  applies  to 
some  parts  of  the  body,  such  as  a  limb,  if  a 
muscle  or  a  vessel  have  been  ruptured ;  and 


here  the  position  of  the  limb  is  often  of  much 
consequence.  Other  appropriate  measures 
wiU  suggest  themselves  in  different  cases 
borne  special  interference  may  be  indicated' 
i^or  instance,  it  might  be  clearly  allowable 
to  open  the  abdomen  in  certain  cases;  to 
Btrap  or  puncture  the  chest  to  reheve  pneumo- 
thorax ;  or  to  cut  down  and  tie  a  ruptured 
?^™orrhage  resulting  from  a  lesion 
ot  this  kind  m  internal  parts  may  sometimes 
be  checked  by  the  constant  appKcation  of  ice 
externally,  over  the  corresponding  part  of  the 
body.  The  subsequent  treatment  of  cases  of 
rupture  or  perforation  must  be  determined 
by  the  effects  that  they  produce,  which  must 
be  dealt  with  according  to  their  nature 
each  case  being  considered  on  its  own  merits, 
ihe  same  remark  appKes  to  cases  of  gradual 
perforation  by  tumours  and  other  morbid 
processes.  Frederick  T.  Egberts. 

PERICECAL  ABSCESS. -An  ab- 
scess m  the  ceUular  tissue  around  the  cfficum. 
See  Perityphlitis. 


PERICARDIUM,    Diseases  of.- 

Synon.  :  Fr.  Maladdes  du,  Pericarde;  Ger. 
EranJcJieiten  des  Herzheutels. 

The  pericardium  proper  is  a  membranous 
bag,  one  part  of  which— the  visceral  layer- 
closely  envelops  the  heart  and  the  roots  of 
the  great  vessels  connected  with  it;  while 
the  other— the  parietal  layer— is  loosely  re- 
flected round  that  organ,  and  has  its  external 
sm-face  mtimately  united  with  a  dense  fibrous 
sheath  which  passes  upwards,  and  is  gradu- 
ally lost  upon  the  external  coats  of  the  ves- 
sels, whilst  it  is  continuous  below  with  the 
central  aponeurosis  of  the  diaphragm.  A 
serous  fluid  bedews  the  interior  of  this  sac, 
and  facilitates  the  movements  of  the  heart, 
so  that  both  in  structure  and  function  the 
pericardium  may  be  regarded  as  a  joint- 
somewhat  modified,  no  doubt,  to  suit  its  in- 
ternal position,  as  well  as  the  nature  of  the 
parts  with  which  it  is  connected. 

The  morbid  conditions  of  the  pericardium 
will  be  discussed  in  the  following  order: 
(1)  Dropsy;  (2)  Inflammation;  (3)  Gas  in 
the  Pericardium;  (4) Malformations ;  (5)  New- 
Growths  ;  and  (6)  Pericardial  Adhesions. 

We  may  first,  however,  refer  to  a  condition 
of  the  pericardium  which  can  hardly  be  de- 
scribed as  pathological,  consisting  of  slight 
opacities,  which  are  termed  milk-spots. 
These  are  frequently  observed  upon  the  peri- 
cardium after  death,  but  they  give  rise  to  no 
clinical  symptoms,  and  are  merely  to  be  re- 
garded as  callosities  due  to  attrition.  The 
most  common  situation  is  at  the  base  of  the 
right  ventricle  in  front,  but  they  are  also 
found  on  the  apex,  and  are  occasionally  seen 
as  wliite  stripes  upon  the  auricles,  and  along 
the  course  of  the  coronary  arteries.  Such 
maciolcB  albidcB  are  most  common  on  large, 
strong,  and  hypertrophied  hearts,  but  they 
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are  not  altogether  confined  to  these.  When 
due  solely  to  attrition,  these  spots  are  iormed 
by  a  mere  thickening  or  condensation  of  the 
normal  tissue ;  but  now  and  then  they  are 
found  to  consist  of  a  thin  layer  of  fibrmous 
matter  which  may  be  peeled  off,  leaving  the 
pericardium  beneath  opaque,  but  otherwise 
natural.  In  the  latter  case,  of  course,  these 
spots  cannot  be  regarded  as  simple  callosities, 
but  as  the  results  of  some  trifling  local  peri- 
carditis, rimning  its  course  without  symptoms 
and  of  no  clinical  importance,  except  as 
alfording  a  probable  explanation  of  those 
temporary  basic  frictions  which  are  occasion- 
ally to  be  heard  in  those  otherwise  in  ap- 
parently good  health,  so  far  at  least  as  the 
heart  is  concerned. 

1,  Pericardium,  Dropsy  of. — Synon.  : 
Hydropericardium  ;  Fr.  Hydropericarde  ; 
Herzheutelwassersucht. 

During  life  and  in  health  the  serosity  be- 
dewing the  internal  surface  of  the  pericardial 
sac  exists  in  an  appreciable  quantity,  so  that 
an  oimce  or  two  of  fluid  found  in  it  after 
death  is  not  to  be  regarded  as  anything  ab- 
normal. When,  however,  the  fluid  present 
amounts  to  as  much  as  five  or  sis  ounces, 
or  more,  the  condition  is  inorbid,  and  is 
termed  hyd/roperica/rdium,  or  dropsy  of  the 
pericardium.  The  contained  fluid  is  a  yellow- 
ish, greenish,  reddish,  or  reddish-brown  sero- 
sity, containing  from  1  to  3  per  cent,  of 
albumen,  and  occasionally  a  trifling  amount 
of  fibrinous  matter,  which  coagulates  on 
simple  exposure  to  the  air — hydrops  lym- 
pTiaticum  (Virchow,  Gesammelte  Abhand- 
lungen,  p.  108).  The  colour  of  the  fluid 
is  due  to  the  amount  of  blood-colouring 
matter  infused  through  it ;  and  the  reddish, 
or  reddish-brown  coloration  is  specially 
present  when  from  any  cause,  such  as  the 
co-existence  of  scurvy,  the  colouring  matter 
is  more  readily  diffused  than  usual,  or  in 
those  exceptional  cases  where  the  walls  of 
the  capillaries  are  so  altered  by  nutritive 
changes  as  to  rupture. 

All  the  phenomena  present  in  dropsy  of  the 
pericardium  are  similar  to  those  associated 
with  a  corresponding  amount  of  inflamma- 
tory effusion,  and  will  be  referred  to  under 
that  head.  Hydropericardium  is  a  possible 
occurrence  in  all  diseases,  whenever  there  is, 
from  physical  causes,  a  tendency  to  trans- 
udation of  serum  into  the  cavities  of  the 
body.  According  to  the  nature  of  that  cause 
it  may  be  either  an  early  or  a  late  phenome- 
non, and  it  frequently  only  attains  any  con- 
siderable proportion  during  the  act  of  dying. 
When  dropsy  occurs  from  venous  congestion 
due  to  disease  of  the  heart,  or  to  disease  of 
the  lungs,  such  as  emphysema  or  cirrhosis, 
some  degree  of  hydropericardium  is  not  un- 
common as  an  early  symptom ;  but  when  the 
dropsy  results  from  hydrajmia  produced  by 
chrome  organic  diseases  of  the  sjjleen,  liver, 
or  kidneys,  or  by  the  exhaustion  due  to  can- 
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cerous  or  tubercular  diseases,  the  pericardial 
effusion  is  usually  a  late  symptom. 

Treatment. — The  treatment  of  hydroperi- 
cardium resolves  itself  into  the  treatment  of 
the  diseases  upon  which  it  depends ;  and  it 
is  only  when  the  fluid  becomes  suddenly 
effused,  in  a  quantity  so  large  as  to  threaten 
death  by  suppression  of  the  heart's  action, 
that  an  independent  treatment  by  paracen- 
tesis may  be  found  necessary.  Such  sudden 
effusion  occasionally,  but  only  very  rarely, 
takes  place  in  the  course  of  the  acute  albu- 
minuria following  scarlatina,  or  even  in  the 
more  chronic  albuminuria,  the  result  of  intra- 
tubular  nephritis. 

2.  Pericardium,  Inflammation  of. — 

Synon.  :  Pericarditis ;  Fr.  Pericardite ;  Ger. 
Herzbeutelentziindii/ng. 

Acute  iuflammation  is  the  most  serious,  if 
not  the  most  frequent,  affection  of  the  peri- 
cardium. 

Etiology. — This  disease,  though  occasion- 
ally idiopathic,  is  much  more  frequently 
secondary  in  its  character.  So-called  idio- 
pathic pericarditis  is  usually  associated  with 
pleurisy,  frequently  with  bilateral  pleurisy, 
and  is  not  uncommonly  latent  so  far  as  any 
direct  symptoms  of  pericardial  implication 
are  concerned.  Secondary  pericarditis  may 
be  the  result  of  woumds  from  without  or  from 
within — through  the  oesophagus;  of  blows 
and  contusions  on  the  praecordiaJ  region ;  of 
abscesses  perforating  from  the  lung,  or  from 
the  liver — through  the  diaphragm ;  of  enteric 
fever,  variola,  scarlatina,  and  pyaemia  in  all 
its  forms ;  of  the  spreading  by  contiguity  of 
the  inflammatory  process  from  neighbouring 
organs,  such  as  the  lungs,  pleura,  or  costal 
periosteum.  It  may  accompany  the  local 
development  of  cancer  or  tubercle ;  or  may 
be  due  to  rheumatism,  or  to  one  or  other  of 
the  chronic  forms  of  Bright's  disease.  By 
far  the  larger  proportion  of  cases  of  pericar- 
ditis occur  in  connexion  with  the  two  last- 
named  diseases,  in  about  the  ratio  of  two  of 
rheumatic  pericarditis  to  one  of  renal  peri- 
carditis; all  other  forms  lumped  together 
forming  an  infinitesimal  and  incalculable 
fraction.  In  rheumatism,  pericarditis  occurs 
early;  occasionally  precedes  the  joint-aflfec- 
tion ;  and  though  no  period  of  the  disease 
can  be  regarded  as  free  from  the  tendency  to 
this  so-caUed  complication,  just  as  any  joint 
may  be  implicated  at  any  period,  yet  experi- 
ence teaches  us  that  the  heart-joint  is  most 
usually  affected  within  the  first  week  of  the 
rheumatic  onset.  In  renal  disease,  on  the 
other  hand,  it  is  most  usually  a  late  pheno- 
menon, being  only  too  frequently  the  imme- 
diate precursor  of  that  fatal  uraemia  which 
its  occurrence  serves  to  precipitate. 

The  pathology,  symptoms,  signs,  and  treat- 
ment of  pericarditis,  however  it  may  arise, 
are  all  very  much  alike,  and  may  be  conve- 
niently treated  of  together. 
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Anatomical  Characters.  —  The  morbid 
anatomy  of  pericarditis  is  simple  enough. 
Very  early  pericarditis  is  rarely  seen  except 
as  associated  with  Bright 's  disease,  and  then 
at  first  we  have  merely  vascular  injection, 
with  a  few  shreds  of  lymph  visible  about  the 
roots  of  the  great  vessels.  In  a  few  days, 
in  those  dry  forms  of  the  disease  where  but 
little  fluid  is  effused,  the  whole  sm-face  of  the 
heart  may  be  covered  with  a  thin  fibrinous 
layer,  which  may,  even  at  this  early  stage, 
have  connected  together  the  visceral  and 
parietal  layers  of  the  pericardium  somewhat 
firmly  (Wilks).  More  usually  there  is  some 
serous  exudation  mingled  with  the  fibrinous 
matter,  which  then  is  found  covering  the 
pericardium  in  a  reticular  or  honeycomb 
pattern,  which  Laennec  has  likened  to  the 
appearance  presented  on  suddenly  separating 
two  smooth  pieces  of  wood  between  which  a 
small  pat  of  butter  has  been  forcibly  com- 
pressed. The  serous  effusion  may  occasionally 
amount  to  several  pints  ;  it  is  always  turbid 
from  the  molecular  fibrin  suspended  in  it ; 
and  is  of  a  yellowish,  greenish,  brownish,  or 
reddish  colour.  When  along  with  any  con- 
siderable layer  of  lymph  upon  the  pericardiac 
surfaces,  there  is  much  fluid  effused,  the  sur- 
face of  the  lymph  is  covered  with  shaggy 
processes  floating  in  the  fluid,  these  processes 
sometimes  presenting  a  mammillated  appear- 
ance. In  a  very  short  time  a  fine  network 
of  capillaries  is  developed  in  the  fibrinous 
exudation;  and  the  rupture  of  these  newly 
developed  capillaries  now  and  then  gives 
rise  to  what  is  termed  '  hsemorrhagic  peri- 
carditis,' in  which  the  fluid,  and  even  the 
solid  lymph,  is  deeply  stained  with  the  blood- 
colouring  matter.  This  also  happens  when 
pericarditis  is  associated  with  purpura  or 
scurvy ;  and  now  and  then,  from  similar 
causes,  layers  of  coagulated  blood  are  found 
alternating  with  layers  of  unstained  lymph. 

"When  the  disease  does  not  prove  fatal,  the 
exudation  may  be  entirely  re-absorbed,  or  it 
may  become  organised,  or  other  changes 
may  occur.  First  of  all,  the  excess  of  fluid 
and  the  molecular  fibrin  become  absorbed; 
then  the  coagulated  fibrin  may  become  worn 
away  by  the  cdntiaual  play  of  the  heart,  and 
gradually  entirely  absorbed ;  and  a  complete 
cure  may  be  thus  effected,  leaving  at  the 
most  only  a  slight  thickening  or  opacity  of 
the  pericardium.  But  such  a  cure  is  only 
possible  when  the  amount  of  exudation  has 
been  inconsiderable.  More  usually,  connec- 
tive tissue  is  gradually  developed  in  the 
fibrinous  layers  ;  either  locally,  giving  rise 
to  partial  adhesions,  which  about  the  base  of 
the  heart  are  more  dense,  but  at  the  apex 
are  often  drawn  out  to  fibrous  strings;  or 
the  two  layers  of  the  pericardium  may  be  so 
closely  united  that  they  can  only  be  separ- 
ated with  considerable  force,  and  now  and 
then,  after  the  lapse  of  some  time,  they  can- 
not be  separated  at  all,  the  cardiac  muscle 
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being  torn  in  the  endeavour.  Occasionally 
pus,  or  the  cheesy  or  calcareous  remains 
of  such  a  deposit,  may  be  foimd,  encysted, 
as  it  were,  between  the  adhering  layers  of 
the  pericardium ;  and  it  sometimes  happene 
that  this  calcareous  layer  envelops  the  whole 
heart,  which  then  seems  to  be  converted  into 
bone.  Laennec,  Louis,  AUan  Burns,  and 
others  relate  cases  of  this  kind,  and  the 
heart  described  by  Burns  is  still  preserved 
in  the  anatomical  museum  of  the  Edinburgh 
University.  In  every  fibrinous  exudation 
within  the  pericardium  there  is  at  a  par- 
ticular stage  a  certain  amount  of  all  those 
elements  present  which  may  become  pus^ 
and  these  give  rise  to  a  milky  opacity  of  the 
fluid,  or,  if  present  in  sufiicient  number,  may 
metamorphose  the  whole  exudation  into  pure- 
pus.  This  may  be  only  a  transition  stage ; 
the  pus-ceUs  may  break  down,  a  pathological 
cream  may  be  formed,  and  the  whole  may 
be  ultimately  entirely  absorbed.  But  true 
purulent  pericarditis,  though  a  rare  occur- 
rence under  any  circumstances,  is  most  fre- 
quently fatal,  and  seems  to  occur  chiefly  in 
connexion  with  serious  general  disease,  or  tO' 
accompany  the  rupture  of  local  abscesses, 
pulmonary  or  hepatic,  into  the  pericardiiun. 
What  has  been  termed  an  '  ichorous  exuda- 
tion '  in  the  pericardimn,  is  simply  a  putre- 
faction of  that  already  existing,  which 
becomes  brownish  in  colour  and  stinking. 
It  may  arise  from  entrance  of  the  air  into 
the  pericardium  after  paracentesis  conducted 
without  antiseptic  precautions ;  but  it  is  also 
believed  that  such  putrefaction  may  arise  in 
patients  greatly  enfeebled  by  exhausting  dis- 
eases, such  as  cancer,  without  any  entrance 
of  air  into  the  pericardium.  An  exudation 
that  has  become  ichorous  may  corrode  the 
pericai'dium ;  is  incapable  of  further  meta- 
morphosis ;  and  is  usually  speedily  fatal  by 
the  development  of  pneumo -pericardium. 
See  3.  Pericardium,  Gas  in. 

Symptoms. — The  symptoms  of  pericarditis 
are  of  comparatively  httle  importance,  be- 
cause they  are  frequently  entirely  absent  in 
those  so-caUed  idiopathic  forms  of  the  disease 
which  are  probably  always  fatal,  as  well  as 
in  renal  pericarditis,  which  is  fatal  in  the 
majority  of  cases ;  whilst  even  in  rheumatic 
pericarditis,  in  which  the  mortahty  is  at  the 
most  only  about  16  per  cent.,  and  is  nil 
according  to  some  authors  (Bamberger,  &c.), 
the  symptoms,  though  rarely  absent,  are 
generally  not  very  well  marked  or  distinc- 
tive. As  a  rule,  if  pericarditis  be  associated 
with  any  other  serious  disease,  such  as  pneu- 
monia, pleurisy,  or  rheumatism,  the  symp- 
toms are  apt  to  be  swamped  by  those  of  the 
primary  disease.  In  other  instances,  the  ad- 
vent of  the  pericarditis  is  indicated  by  a  rigor, 
a  rise  of  temperature,  a  feeling  of  anxiety 
and  oppression  at  the  chest,  and  the  occur- 
rence or  increase  of  dyspnoea.  The  decubitus 
is  usually  dorsal,  and  sjmcope  is  liable  to  be 


PEEICAEDIUM,  DISEASES  OF 


837 


induced  on  raising  the  patient.    There_  is 
pain  in  the  cardiac  region,  with  palpitation 
of  the  heart.    The  pulse  is  at  first  full  and 
frequent,  always  compressible,  fi-equently  ir- 
regular, usually  dicrotic,  and  rapidly  becomes 
feeble ;  and  there  is  a  general  exacerbation  of 
all  the  symptoms  of  the  already  existing 
disease.    Occasionally  the  restlessness  and 
anxiety  indicative  of  cardiac  implication  pass 
into  delu-ium,  which  may  be  low  and  mut- 
tering, wild  and  maniacal,  possibly  accom- 
panied by  delusions,  and  which  may  be 
associated  with  tetanic  or  clonic  spasms,  or 
with  convulsions  ending  in  extreme  exhaus- 
tion, or  ia  death  by  coma.    The  occurrence 
of  delirium  in  the  coirrse  of  rheumatic  fever 
ought  at  once  to  direct  attention  to  the  heart ; 
and  the  sudden  occurrence  of  spasms  or  coma 
in  chi-onic  renal  disease  is  only  too  frequently 
found  to  be  associated  with  pericarditis ;  both 
of  these  phenomena  being  probably  caused 
by  the  satm-ation  of  the  blood  with  the  pro- 
ducts of  retrograde  metamorphosis,  due  to 
the  sudden  development  of  this  inflamma- 
tion.   It  is  only  in  the  very  rarest  instances 
that  we  have  that  extreme  oppression  of  the 
chest,  violent  pain  in  the  cardiac  region, 
hiccough,  fainting,  and  livid  countenance, 
coupled  with  delirium,  and  extremely  rapid 
dicrotic  pulse,  which  constitute  the  classical 
portrait  of  pericarditis ;  and  even  in  those 
rare  cases  in  which  these  symptoms  are  ob- 
served, they  are  rather  due  to  the  association 
of  pericarditis  with  an  already  existing  serious 
disease,  than  to  the  pericarditis  itself.  In 
most_  cases  physical  examination  gives  us  the 
first  intimation,  and  in  all  cases  the  only  re- 
liable Loformation,  as  to  the  existence  of  peri- 
carditis. _  In  all  diseases,  therefore,  in  which 
pericarditis  is  a  possible  occurrence,  we  must 
carefully  examine  the  cardiac  region  from  day 
to  day,_  or_  more  often,  that  we  may  at  once 
ascertain  its  occurrence ;  while  at  aU  times, 
the  sHghtest  pain  in  the  chest,  or  most  trifling 
oppression  of  breathing,  ought  to  be  a  suf- 
ficient warrant  for  a  most  careful  physical 
examination  of  the  chest,  because  men  have 
been  known  to  go  about  their  ordinary  duties 
—with  difficulty,  no  doubt— even  while  peri- 
carditis existed. 

Physical  sig-ns.— Whenever  on  auscultating 
over  the  cardiac  area  we  hear  a  friction- 
sound,  we  are  justified  in  assuming  the  prob- 
able existence  of  pericarditis.  And  the  prob- 
ability of  this  surmise  is  increased  just  in 
proportion  as  we  can  eliminate  aU  sources  of 
tellacy,  and  associate  it  with  those  symptoms 
already  described  as  indicative  of  pericarditis 
and  with  the  other  signs  presently  to  be  de- 
scribed as  having  the  same  significance.  A 
hnction-sound  due  to  pericardial  roughness 
may  be  heard  over  any  or  every  part  of  the 
cardiac  area,  m  front  or  behind.  Its  most 
usual  position  is  over  the  base  of  the  heart  in 
front,  and  once  heard  in  that  position  no 
amount  of  subsequent  effusion  suffices  to 


efface  it.  The  sound  of  such  a  friction  ap- 
pears superficial,  close  to  the  ear ;  it  may 
resemble  only  a  slight  sound  of  rubbing,  the 
crackling  of  paper  or  parchment,  or  the 
creaking  of  new  leather ;  or  at  tunes  it  may 
simulate  so  closely  the  blowing  sound  of  a 
valvular  murmur  as  to  be  indistinguishable 
from  such  a  murmur  by  the  sound  alone. 
Occasionally  a  friction-sound  is  persistently 
absent  throughout  the  whole  course  of  the 
disease,  and  that  even  where  there  is  abun- 
dance of  fibrin  effiised.  It  is  difficult  to  ac- 
count for  this.  Some  suppose  it  to  be  due  to 
mere  softness  of  the  fibrin;  more  probably 
feebleness  of  the  heart's  action  has  a  good 
deal  to  do  with  it,  as  well  as  some  alteration 
of  the  parts — especially  the  lungs — overlying 
the  heart,  which  may  render  them  bad  con- 
ductors of  sound. 

Priction-fremitus  may  occasionally  be  de- 
tected by  the  hand  placed  over  the  praecordia, 
but  this  is  not  always  to  be  felt.    Apart  from 
fremitus,  within  the  first  few  days  of  the 
onset  of  the  disease,  we  perceive  by  palpation 
an  unusually  forcible  and  turbulent  action  of 
the  heart,  which  is  also  occasionally  irregular, 
and  is  due  to  inflammatory  frritation  of  the 
cardiac  muscle.  By-and-by,  as  the  inflamma- 
tion progresses,  cardiac  debility  sets  in,  and 
the  pulsation  becomes  less  forcible,  while  in 
most  cases  it  is  stiU  farther  obscured  by  the 
occurrence  of  fluid  effusion,  which  separates 
the  apex  from  the  anterior  wall,  with  which 
the  base  of  the  heart  always  remains  in  con- 
tact.   In  this  way  we  have  produced  that 
phenomenon  which  is  termed  '  displacement 
upwards  of  the  apex-beat,'  because  the  more 
the  true  apex  is  pushed  inwards  by  the 
effusion,  the  part  of  the  heart  actually  in 
contact  with  the  chest- wall  approaches  more 
closely  the  base  of  the  ventricles.  Should 
the  heart  be  greatly  hypertrophied,  its  im- 
pulse may  remain  distinct  throughout  the 
whole  course  of  the  disease,  the  fluid  accu- 
mulating behind  it  and  not  in  front. 

So  long  as  the  serous  accumulation  is 
inconsiderable,  there  is  no  alteration  of  the 
percussion-sound ;  but  whenever  this  attains 
an  abnormal  amount,  it  is  revealed  by  an 
increase  of  the  cardiac  dulness ;  and  in  the 
ordmary  dorsal  decubitus  of  the  patient  this 
IS  first  observed  at  the  base,  in  the  line  of 
transverse  dulness  along  the  level  of  the 
fourth  rib.  By-and-by,  however,  the  ordinary 
pyramidal  dulness  of  the  heart,  base  upwards, 
becomes  reversed,  and  we  have  a  pyramidal 
dulness  with  the  base  below  and  the  apex 
upwards  ;  and  this  apex  may  rise  as  high  as 
the  clavicle,  or  even  above  it.  The  base,  on 
the  other  hand,  may  in  these  cases  extend 
beyond  the  ordinary  position  of  the  apex- 
beat  to  the  left,  especially  if  the  patient  be 
made  to  lie  upon  his  left  side ;  but  it 
is  mobile,  and  on  turning  the  patient  on 
his  right  side  the  dulness  leaves  the  left 
and  passes  towards  the  right.   Very  great 
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emphysema  of  the  hmgs  may  obscure  this  dul- 
ness,  but  cannot  altogether  annihilate  it ;  but 
of  course  this  method  of  diagnosing  pericar- 
diac effusion  can  only  be  put  in  force  when 
both  pleiu'ffi  are  free  from  fluid.  The  fluid 
effusion,  even  when  confined  to  the  pericar- 
dium, may  amount  to  several  pints,  and  its 
pressure  may  not  only  embarrass  the  heart's 
action,  but  may  also  so  compress  the  lungs, 
particularly  the  left  one,  as  to  give  rise  to 
considerable  dyspncea ;  and  the  hindrance 
thus  presented  to  the  free  passage  of  the 
blood  through  the  lungs  may  give  rise  to 
considerable  systemic  venous  congestion, 
which  is  readily  observed  in  the  turgid  con- 
dition of  the  jugular  veins. 

As  a  rule,  inspection  gives  us  little,  if  any, 
information  in  regard  to  the  existence  of 
pericarditis.  Should  the  quantity  of  fluid 
effused  be  very  considerable,  and  the  chest- 
walls  flexible,  some  vaulting  of  the  pericar- 
dial region  may  be  observed,  due  to  the 
effacement  of  the  intercostal  spaces,  the  ribs 
being  occasionally  also  more  widely  sepa- 
rated than  usual,  at  least  apparently  so ;  and 
the  whole  pragcordial  space  under  these  cir- 
cumstances takes  a  less  share  than  ordinary 
in  the  respiratory  motions.  Undulatory 
movements  due  to  waves  of  fluid,  as  de- 
scribed by  some,  are  never  seen ;  such  move- 
ments, if  visible,  depend  upon  the  wobbling 
of  an  enlarged  and  feeble  heart,  and  not  on 
any  fluid  waves. 

Diagnosis. — A  friction- sound  has  been  hy- 
pothetically  supposed  to  be  occasionally  due 
to  mere  dryness  of  the  pericardiac  membrane. 
Possibly  this  may  be  the  case,  but  it  has 
never  been  proved.  Even  if  it  be  the  case, 
then  such  dryness,  associated  with  the  symp- 
toms described,  can  only  be  an  early  stage 
of  inflammation.  Apart  from  these,  it  may 
or  may  not  be  an  indication  of  commencing 
inflammation,  and  must  be  watched  and 
treated  accordingly.  It  has  also  been  alleged 
that  calcareous  concretions  and  tubercular 
and  carcinomatous  roughnesses  may  give 
rise  to  a  friction -soimd.  Associated  with  the 
symptoms  described,  any  friction-soimd,  even 
presimiing  such  a  possible  origin,  must  be 
regarded  as  a  form  of  pericarditis,  whilst 
apart  from  these  symptoms  it  must  still  be 
watched  with  suspicion.  The  most  difficult 
cases  to  diagnosticate  are  those  in  which  the 
friction-sound  is  due  to  pleiurisy  alone,  and  is 
yet  audible  during  cardiac  action,  when  the 
respiration  is  temporarily  suspended.  This 
is  a  rare  occm'rence,  but  it  does  happen,  and 
the  diagnosis  is  almost  impossible.  The  sub- 
sequent progress  of  the  case  may  show  that 
the  pleura  is  certainly  affected,  but  that  is 
no  proof  that  the  pericardium  is  not  also 
implicated ;  or  the  pericardium  may  be  as- 
suredly diseased,  and  yet  the  friction-sound 
may  be  solely  due  to  pleurisy.  The  general 
symptoms  and  the  condition  of  the  pulse 
count  for  something,  but  the  diagnosis  be- 
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tween  pleurisy  and  pericarditis  is,  in  such 
cases,  manifestly  a  difficult  one,  only  to  be 
solved  by  the  further  progress  of  the  case. 
Now  and  then  we  have  a  fiiction-sound 
audible  towards  one  or  other  side — usually 
the  left — of  the  pericardium,  during  suspen- 
sion of  the  respu-atory  movements,  the  base 
of  the  heart  being  entirely  free  from  friction ; 
and  in  these  circumstances  the  probability 
seems  greatly  in  favour  of  the  strictly  pleural 
nature  of  the  disease.  But  even  in  such 
cases  a  perfectly  accurate  diagnosis  is  im- 
possible. There  is  never  any  real  difficulty 
in  determining  between  a  valvular  murmur 
and  a  frictional  pseudo-murmur,  because  in 
the  case  of  the  latter  the  sound  is  restricted 
to  the  cardiac  area,  and  usually  only  to  a 
small  portion  of  that,  not  being  propagated 
to  any  extent  out  of  its  position  of  maximum 
intensity,  and  then  only  equally  all  round, 
and  not  in  any  of  the  definite  lines  in  which 
valvular  murmurs  are  propagated.  Moreover, 
the  position  of  maximum  intensity  of  a 
frictional  pseudo-murmur  never  coincides 
with  that  of  any  valvular  murmur,  except 
occasionally  with  a  diastolic  aortic  one  ; 
whUe,  of  course,  the  natural  sounds  of  the 
heart  are  never  replaced  by  the  pseudo-mur- 
mur, though  they  may  be  partially  obscured 
by  it,  and  all  the  secondary  results  of 
the  valvular  lesion  simulated  are  entirely 
wanting. 

Prognosis. — The  prognosis  in  pericarditis 
is  not  unfavourable  ;  one  in  six,  or  about  16 
per  cent.,  is  mentioned  by  some  as  the  ordi- 
nary mortality;  but  Bamberger  makes  the 
questionable  assertion  that  pericarditis  asso- 
ciated with  rheumatism  or  other  curable  dis- 
ease invariably  terminates  favourably,  though 
the  mortaUty  is  always  large  when  it  is  asso- 
ciated with  Bright's  disease  and  other  in- 
curable affections,  the  fatal  termination  of 
which  is  hastened  by  the  pericardiac  affection. 
Pericarditis,  like  any  other  acute  inflamma- 
tion occurring  in  an  otherwise  healthy  indi- 
vidual, may  be  expected  to  nm  a  favourable 
course  if  not  tmduly  treated  ;  and  the  danger 
to  life  is  to  be  calculated  by  the  seriousness  of 
the  co-existing  complications,  and  the  age  and 
state  of  the  vital  powers  of  the  patient.  The 
unfavourable  phenomena  are,  a  large  quan- 
tity of  effusion,  great  dyspnoea,  feeble  heart's 
action,  small  and  irregular  pulse,  lividity, 
delirium,  and  other  nervous  symptoms. 

Treatment. — The  treatment  of  pericarditis 
must  be  regulated  to  some  extent  by  the 
nature  of  the  disease  with  which  it  is  con- 
comitant. If  it  concur  with  pneumonia  or 
pleurisy,  it  may  safely  enough  be  entnisted 
to  the  remedies  employed  for  these  diseases ; 
or  should  it  accompany  rheumatism,  then  we 
must  treat  it  as  part  of  the  rheinnatic  affec- 
tion. Those  who  have  shown  the  smallest 
percentages  of  deaths  have  been  the  least 
perturbative  in  their  treatment,  as  we  might 
reasonably  expect.   A  rheiunatic  pericarditis 
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ought  therefore  to  be  treated  simply  as  part 
of  a  rheumatic  affection ;  but  inasmuch  as 
pain  impHcating  the  heart  has  a  decided 
tendency  to  depi-ess  its  action,  it  is  of  the 
utmost  importance  to  relieve  it  at  once. 
With  this  view  a  large  warm  poultice  should 
'be  applied  over  the  heart ;   and  morphine 
injected  subcutaneously,  and  repeated  by  the 
mouth,  or  subcutaneously,  at  regular  inter- 
vals, so  as  to  keep  the  patient  free  from 
pain.  Perfect  rest  must  be  enjoined.  Should 
there  be  much  dicrotism  of  the  pulse,  or  any 
tendency  of  the  heart  to  fail,  then  digitalis 
should  be  administered  at  regular  intervals, 
in  doses  sufficient  to  keep  up  the  cardiac 
action,  such  as  ten  minims  of  the  tinctiure 
€very  foiu*  hours  ;  and  with  this  may  be  con- 
joined the  use  of  hydrate  of  chloral  in  ten- 
grain  doses,  which  is  not  more  useful  as  a 
sedative  than  as  an  antiphlogistic,  and  which 
may  very  well  replace  the  morphine,  having 
the  additional  recommendation  that  it  does 
not  interfere  with  the  secretions  which  de- 
mand attention,  nor  promote  the  sweating  so 
troublesome  in  rheumatism.    Where  it  may 
be  considered  advisable  to  give  an  alkali, 
such  as  potash  or  ammonia,  with  the  digitalis, 
it  cannot  be  combined  with  the  chloral,  but 
must  be  given  separately.    In  recent  times, 
saJicin  and  the  salicylates  have  been  employed 
with  success  in  the  treatment  of  rheumatism. 
They  do  not  prevent  the  occurrence  of  peri- 
carditis, but  their  use  is  not  contra-indicated 
by  its  presence.   Blisters  are  frequently  re- 
commended in  pericarditis,  but  they  tend  to 
irritate  the  patient  and  to  excite  his  heart's 
action.i  We  must,  in  fact,  treat  the  pericarditis 
as  part  of  the  general  rheumatic  attack,  only 
requiring  a  little  more  attention  than  usual 
m  the  way  of  warmth,  and  reheving  pain ; 
and  all  the  past  history  of  this  disease  proves 
that  we  shall  in  this  way  be  more  likely  to 
promote  a  favourable  termination  of  "^the 
disease,  than  by  jeopardising  our  patient  by 
-dangerous  and  uncertain  medications. 

"Where  the  amount  of  fluid  effused  is  very 
^eat,  or  when  the  symptoms  seem  to  point  to 
the  presence  of  pus,  it  may  become  a  question 
whether  paracentesis  should  be  performed  or 
not.  The  results  of  this  operation  hitherto 
have  not  been  very  satisfactory,  but  that  is 
no  reason  why  it  should  not  be  resorted  to  if 
It  seem  necessary,  especially  as  it  can  now- 
adays be  so  easily  done  by  means  of  one  or 
other  of  the  aspirators.  The  patient  shordd 
be  placed  m  the  recumbent  position,  and  the 
needle  entered  between  the  fourth  and  fifth 
ribs,  about  half  an  inch  to  the  left  of  the 
sternum,  the  operation  being  performed  anti- 
septically,  and  the  fluid  drawn  off  slowly. 
For  this  reason  we  should  be  careful  in  our 
choice  of  an  aspirator,  as  one  having  a  power- 


'  It  would  be  well  to  mention  that  in  the  earlier 
stage  of  the  disease,  and  under  favourable  circum- 


ful  vacuum  might  induce  syncope,  by  with- 
drawing too  rapidly  from  the  heart  a  pressure 
to  which  it  has  become  accustomed.  A  dilated 
heart  has  been  said  to  have  been  punctured, 
instead  of  a  distended  pericardium,  but  in  the 
present  day  such  a  mistake  is  scarcely  pos- 
sible, though  it  must  be  carefully  guarded 
against.  It  now  and  then  happens  that  after 
the  acute  symptoms  pass  away,  the  pericar- 
dium remains  obstinately  distended  with  fluid, 
and  it  is,  perhaps,  chiefly  in  these  cases  that 
paracentesis  pericardii  presents  the  most 
hopeful  prospects.    See  Paracentesis. 

3.  Pericardium,  Gas  in.— The  putre- 
faction of  an  exudation  has  been  supposed  to 
cause  the   development   of   various  gases 
within  the  pericardium,  and  the  production 
of  so-called  pneumo  ■  Imjdro  -  pericardium. 
This,  however,  seems  to  be  a  very  doubtful 
cause  of  a  very  rare  condition.    It  is  readily 
recognised  by  the  clear  tympanitic  percussion- 
note  over  the  usually  dull  cardiac  area,  with 
a  metallic  gurgling  accompanying  the  cardiac 
movement.     Pneumo-hydro-pericardium  is 
now  generally  believed  to  be  caused  by  the 
entrance  into  the  pericardium  of  gases  from 
the  stomach  and  intestines,  or  of  air  from 
the  oesophagus  or  lung,  or  ab  externa,  through 
sorne  wound,  or  from  the  breaking  into  the 
pericardium  of  pus,  or  broken-down  cancerous 
masses,  affecting  some  of  the  neighbourmg 
organs.    With  the  air  there  enter  into  the 
pericardium  a  multitude  of  morbific  germs. 
Inflammation  is  thus  started,  followed  by 
exudation,_  generally  of  a  purulent  character, 
but  sometimes  serous,  and  in  weakly  and 
cachectic   individuals    possibly  bloody  — a 
hsemo-pneumo-pericardium. 

4.  Pericardium,  Malformations  of.— 

These  malformations  are  described  in  the 
article  Heart,  Congenital  Misplacements  of. 

5.  Pericardium,  15" ew- Growths  in.— 
Both  tubercle  and  cancer  may  become  de- 
veloped in  the  fibrinous  layers  of  a  pericarditic 
exudation,  as  a  rule  secondarily  to  the  occur- 
rence of  these  processes  in  other  organs. 
This  is  a  very  rare  circumstance,  however,  as 
IS  also  the  occurrence  of  tubercular  or  can- 
cerous nodules  of  a  secondary  character  in 
the  substance  or  on  the  surface  of  the  peri- 
cardium itself,  with  which  a  secondary  peri- 
carditis speedily  becomes   associated.  In 
either  case,  but  particularly  in  the  former, 
the  fluid  in  the  pericardium  is  usually  of  a 
haemorrhagic  character  when  associated  with 
the  development  of  cancer.    Tubercular,  and 
more  frequently  cancerous,  masses  are  occa- 
sionally formed  in  the  lungs  or  mediastinum, 
and  pressing  upon  the  pericardium  give  rise 
to  pericarditis,  which  reveals  itself  mainly  by 
the  signs  of  effusion,  and  without  any  direct 
symptoms  of  cardiac  implication.  Such  cases 
are  not  often  recognised  during  life  The 
prognosis  is  always  fatal ;  and  the  treatment 
palliative  only, 
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6.  Pericardial  Adhesions.— Pathologi- 
cally speaking,  the  most  important  of  all  the 
terminations  of  pericarditis  is  adhesion  of 
the  two  layers,  which  in  its  most  exquisite 
form  was  described  by  the  ancients  as  con- 
genital absence  of  the  pericarditim.  This  is 
a  state  _  of  matters  impossible  to  diagnose, 
though  it  may  be  surmised ;  and  too  often  it 
escapes  even  a  surmise,  unless  the  previous 
history  of  the  case  be  well  known.  Very 
rarely  there  remains  a  permanent  depression 
over  the  cardiac  area,  the  result  of  pre- 
existing pericarditis,  and  subsequent  adhesion 
of  the  visceral  and  parietal  layers  and  also  of 
the  superjacent  plem-a.  More  frequently,  but 
still  rarely,  this  state  of  matters  is  revealed 
by  a  systolic  depression  of  the  parts  over  the 
cardiac  apex.  Even  more  rarely — because 
the  result  of  a  more  extensive  inflamma- 
tion— we  have  a  systolic  depression  over  the 
scrobiculus  cordis,  caused  by  adhesion  of  the 
two  layers  of  the  pericardium  to  each  other 
and  to  the  pleura  covering  the  diaphragm, 
and  concomitant  adhesion  of  the  diaphragm 
to  the  liver.' 

It  can  be  only  rarely  that  extensive  peri- 
carditis exists  without  a  simultaneous  myocar- 
ditis, and  the  results  of  the  latter  afiection 
were  formerly  too  frequently  referred  to  the 
pericarditis  itself.  An  adherent  pericardium 
occTirring  in  early  life  may  hamper  the  future 
growth  of  the  heart,  and  may  thus  produce 
one  form  of  so-called  atrophy  of  the  heart, 
with  aU  the  consequent  results  of  impaired 
nutrition.  But  it  is  only  when  the  subperi- 
cardiac  layer  of  muscular  fibres  has  been 
involved  in  the  inflammation,  that  we  may 
have  atheromatous  or  fibrous  changes  taking 
place ;  and,  as  the  result  of  these,  encasement 
of  the  heart  in  a  calcareous  wall ;  a  local  or, 
more  rarely,  a  general  thin  and  fibrous  con- 
dition of  the  cardiac  muscles ;  and  either 
local  aneurysmal  or  general  dilatation.  These 
results  are,  however,  rare.    Hypertrophy  is 

1  The  diagnosis  of  adherent  pericardium  is  of 
great  clinical  interest.  The  difficulty  which  attends 
the  determination  of  this  condition,  and  which  is 
always  greater  in  stout  subjects,  partly  depends  on 
the  circumstance  that  adhesions  may  be  either 
partial  or  complete,  either  loose  and  free  or  firm 
and  of  a  contractile  character ;  and  that  the  peri- 
cardium may  or  may  not  have  contracted  adhesions 
anteriorly  with  the  different  layers  of  the  pleura, 
and  posteriorly  with  the  surrounding  parts.  In 
firm  and  extensive  pleuro-pericardial  adhesion  the 
physical  signs  that  have  been  most  relied  upon 
are:  (1)  "Well-defined  systoUc  recession  in  the 
region  of  the  apex  impulse,  or  within  that  area  and 
in  the  epigastrium  and  lower  sternal  region;  (2) 
diastoHc  rebound  felt  by  the  hand  in  the  same 
situations;  (3)  non-diminution  of  the  superficial 
prsecordial  dulness  a,nd  non-depression  of  the  im- 
pulse, but  on  the  contrary  depression  of  the  epigas- 
trium, in  inspiration ;  (4)  fixation  of  the  impulse  m 
change  of  cubitus ;  (5)  superficial  character  of  the 
heart-sounds ;  (6)  presence  of  dulness  and  of  un- 
pulse  beyond  (that  is,  to  the  left  of)  the  seat  of 
maximum  impulse ;  and  (7)  evidence  of  cardiac  en- 
largement after  acute  rheumatism,  without  evidence 
of  valvular  disease. — Editob. 


not  always  to  be  regarded  as  the  result  of 
pericardial  adhesion,  but  of  a  concomitant 
lesion  which  may  be  present,  or  of  some  other 
cause  ;  for  though  pericardial  adhesion  may 
co-exist  with  cardiac  hypertrophy,  it  does  not 
necessarily  give  rise  to  it.  In  a  large  pro- 
portion of  cases  simple  pericardial  adhesion 
is  to  be  regarded  as  not  productive  of  any 
appreciable  results  of  an  untoward  kind. 

G.  W.  Balfoue. 

^  PERIHEPATITIS  (Trept,  around ;  and 
W^Pr  the  Hver). — Inflammation  of  the  cap- 
sule of  the  liver.  See  Livee,  Inflamma- 
tion of. 

PERmEPHRITIS  (Trepi,  around;  and 
v€(f)p6s,  the  kidney). — Synon.  :  Fr.  Ferine- 
2yhrite  ;  Ger.  Perinephritis. 

Definition. — An  acute  or  chronic  disease 
of  the  cellular  tissue  around  the  kidney,  con- 
sisting of  inflammatory  thickening  of,  and 
exudation  into,  the  tissue,  firequently  followed 
by  suppuration ;  characterised  by  fever,  local 
pain,  fulness,  tenderness  on  pressure,  and  in 
many  cases  ultimately  by  fluctuation;  and 
resulting  frequently  in  death,  sometimes  in 
spontaneous  recovery. 

iETiOLOGY. — Perinephritis  in  most  cases 
originates  from  pyelitis  or  suppurative  ne- 
phritis, by  perforation  or  by  extension  of  tbe 
inflammatory  process.  It  is  especially  re- 
lated to  pyehtis  from  urinary  calculus.  It 
may  result  from  injuries,  such  as  blows, 
wounds,  or  severe  strains ;  or  from  extension 
of  inflammation  from  neighbouring  parts,  as 
from  the  pelvis,  the  gall-bladder,  or  the 
testicle  and  spermatic  cord.  The  disease  ap- 
pears in  some  cases  to  result  from  exposure 
to  cold,  especially  after  previous  exposure  to 
excessive  heat.  It  arises  also  in  the  course 
of  or  as  a  sequel  to  fevers,  particularly  the 
exanthemata.  It  is  most  common  in  adults ; 
and  appears  to  affect  equally  the  two  sexes. 

Anatomical  Characters. — In  the  earher 
stages  the  cellular  tissue  around  the  kidney 
is  congested ;  and  when  exudation  has  super- 
vened, the  affected  tissue  becomes  solid  and 
firm.  Usually  suppuration  speedily  takes 
place  in  the  centre  of  the  mass,  commencing 
either  at  one  or  at  numerous  points,  and 
gradually  extending.  The  pus  is  sometimes 
odourless,  sometimes  foetid.  It  is  important 
to  remember  that  a  faecal  odour  may  be 
present  without  perforation  fi-om  the  bowel. 
The  perinephritic  abscess  may  become  so 
large  as  to  extend  from  the  level  of  the  liver 
and  spleen  to  the  iliac  fossa,  and  may  project 
so  far  forward  as  to  bulge  the  abdominal 
wall.  The  pus  may  burrow  and  make  its 
way  to  the  surface  at  the  lumbar  region,  in 
the  lower  part  of  the  abdomen,  or  even  in  the 
thigh.  More  commonly  it  makes  its  way 
into  the  ureter,  or  the  colon ;  sometimes  into 
the  peritoneum.  Occasionally  the  diaphragm 
is  perforated,   and  the  pus  is  discharged 
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through  the  lung.  Sometimes  rapid  gan- 
■crene  is  induced,  and  sloughy  masses  are 
found,  mingled  with  the  purulent  debris. 
Either  without  going  on  to  suppuration,  or 
after  discharge  of  the  pus,  cicatrisation  may 
take  place,  dense  fibrous  tissue  permanently 
•occupying  the  place  of  the  structures  which 
had  been  involved. 

Symptoms. — The  constitutional  symptoms 
in  perinephritis  are  generally  well-marked. 
The  attack  may  be  ushered  in  by  rigors  re- 
■curring  frequently,  sometimes  periodically. 
The  temperature  rises  to  100°  or  even  to  105°. 
The  pulse  becomes  rapid,  and  either  botmd- 
ing  or  feeble.  The  tongue  is  furred ;  there  is 
great  thirst ;  the  appetite  is  lost ;  and  there  is 
a  tendency  to  constipation,  due  in  part  to  the 
•fever,  in  part  to  the  mechanical  pressure 
upon  the  bowel.  The  skin  is  hot  and  dry ; 
•sometimes  there  are  profuse  sweatings,  parti- 
cularly during  the  later  stages  of  the  malady. 
The  local  symptoms  are  pain,  usually  aggra- 
vated by  movement,  and  markedly  by  pres- 
sure; and  the  presence  of  a  tumour.  The 
•tumour  rapidly  increases ;  and  while  it  is  at 
first  hard  throughout,  it  soon  presents  deep- 
seated  fluctuation,  which  becomes  gradually 
more  distinct  and  superficial.  The  skin  in 
the  lumbar  region  is  often  cedematous,  and 
is  usually  pale,  excepting  when  perforation 
is  about  to  take  place.  The  position  of  the 
mass  is  important.  It  is  situated  in  the 
region  of  the  kidney,  and  is  inseparable  from 
it,  while  as  a  rule  separable  from  the  liver 
and  spleen.  The  urine  may  be  quite  natural, 
l)ut  in  many  cases  it  is  altered,  in  consequence 
of  the  presence  of  pre-existing  pyelitis  or 
nephritis ;  but  even  in  cases  which  do  not 
■originate  in  renal  disease,  there  is  a  tendency 
to  diminution  of  the  urine  at  first,  and  this  is 
apt  to  continue  throughout,  accompanied  by 
a  dark  colour  of  the  secretion. 

The  onset  of  perinephritis  is  generally 
acute,  but  it  may  be  very  insidious,  especi- 
ally when  it  follows  pregnancy.  Probably  it 
sometimes  terminates  by  resolution  without 
going  on  to  suppuration.  "When  suppuration 
is  once  fairly  established,  it  extends  and 
makes  its  way,  either  to  the  surface  or  into 
some  internal  cavity.  "When  the  pus  is  making 
its  way  outwards,  there  are  the  usual  features 
of  a  burrowing  abscess — the  skin  becomes 
Ted  and  prominent,  and  at  last  an  opening  is 
formed  by  ulceration.  "When  the  pus  makes 
its  way  into  the  colon,  a  copious  discharge  of 
pus  by  the  bowel  occurs ;  and,  owing  to  the 
nature  of  the  opening,  faecal  matter  seldom 
makes  its  way  into  the  abscess-cavity.  If 
■bursting  occurs  into  the  ureter,  evacuation  of 
pus  from  the  bladder  takes  place.  If  into 
the  lungs,  a  sudden  discharge  may  happen 
with  coughing,  the  layers  of  the  diaphragm- 
•atic  pleura  having  been  first  agglutinated  to- 
gether. "With  all  these  modes  of  termination 
there  are,  as  a  rule,  faU  of  temperature  and 
•relief  of  the  general  and  local  symptoms. 


"When  the  abscess  makes  its  way  into  the 
peritoneum,  fatal  peritonitis  is  rapidly  lighted 
up.  When  through  the  diaphragm,  should 
the  two  layers  of  the  pleura  not  be  adherent, 
empyema  is  produced,  with  sometimes  gan- 
grene of  the  lung.  In  some  instances  of 
perinephritic  abscess  there  is  a  fatal  termina- 
tion without  perforation  having  occurred,  by 
means  of  blood-poisoning,  either  in  the  form 
of  pyaemia  with  secondary  abscesses,  or  of 
septicaemia  with  affection  of  the  spleen  and 
other  blood-glands.  In  a  few  cases  suppura- 
tive pylephlebitis  has  been  met  with,  accom- 
panied by  secondary  abscesses  in  the  liver. 

Diagnosis. — The  concurrence  of  fever  with 
pain  and  swelling  in  the  region  of  the  kidney, 
is  almost  distinctive  of  perinephritis.  The 
tumour  is  fluctuating,  and  is  in  the  imme- 
diate neighbourhood  of  the  kidney  ;  it  is  usu- 
ally confined  to  one  side  ;  its  mass  may  be 
tilted  forward  by  pressure  on  the  renal 
region.  It  must  be  distinguished  from  new 
formations  of  the  kidney,  spleen,  liver,  or 
mesenteric  glands ;  from  hydronephrosis ; 
and  from  extravasation  of  blood  into  the 
cellular  tissue,  due  to  rupture  of  an  aneurysm. 
From  the  first  group  it  is  distinguished  by 
the  fever,  and  the  fluctuation  and  exact  posi- 
tion of  the  mass ;  from  hydronephrosis  by 
the  fever,  and  the  characters  of  the  enlarge- 
ment ;  from  the  aneurysmal  extravasation  by 
the  comparatively  slow  growth  of  the  tumour, 
and  the  absence  of  the  characters  of  aneurysm. 
In  most  cases  certainty  is  most  readily  at- 
tained by  means  of  the  aspirator.  Pyone- 
phrosis must  be  excluded  by  a  careful  survey 
of  the  history  of  the  case — particularly  of 
occasional  discharges  of  pus  in  the  urine, 
and  by  the  details  of  the  physical  characters 
of  the  swelling. 

Prognosis. — The  prognosis  is  always  grave, 
and  becomes  increasingly  so  as  the  disease 
advances.  The  duration  is  commonly  short, 
the  case  terminating  in  from  a  fortnight  to  a 
month;  sometimes,  however,  a  case  lasts 
several  months.  A  favourable  prognosis  may 
be  given  when  perforation  outwards  has  taken 
place ;  or  when  the  abscess  has  burst  in- 
ternally, in  such  a  direction  that  the  pus 
escapes  freely,  and  there  is  improvement  in 
the  general  symptoms. 

Treatment. — In  the  earlier  stages  counter- 
irritation  by  blistering  may  be  useful.  The 
internal  use  of  iodide  of  potassium,  and  the 
external  application  of  iodine,  may  prevent 
suppuration.  Supporting  diet  should  be 
given,  but  not  stimulants  unless  essentially 
necessary. 

"When  suppuration  has  taken  place,  the 
abscess  must  be  discharged  by  the  aspirator, 
or  by  free  incision.  The  latter  is  preferable, 
because  there  are  often  sloughs  or  masses  of 
tissue  which  cannot  be  got  rid  of  by  aspira- 
tion. "WTien  operation  by  incision  is  resolved 
upon,  the  incision  should  be  made  in  the 
lumbar  region  through  the  skin  and  muscular 
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tissues ;  and  the  finger  should  be  introduced 
into  the  abscess  cavity,  to  tear  down  any 
adhesions  which  may  exist.  When  the  pus 
Ms  been  evacuated,  a  drainage-tube  should 
be  introduced,  so  as  to  keep  the  passage 
open,  and  give  free  egress  to  the  pus.  The 
best  results  are  to  be  expected  when  free 
mcision  is  adopted,  and  Lister's  antiseptic 
method  rigorously  employed  during  the  opera- 
tion and  afterwards.  The  patient's  strength 
must  be  maintained  by  nutritious  food,  tonics, 
and  stimulants  when  required. 

T.  Grainger  Stewart. 

PERIW-EURITIS  (Trept,  around;  and 
vevpov,  a  nerve).— Inflammation  of  the  con- 
nective-tissue sheath  of  a  nerve,  usually 
more  or  less  associated  with  neuritis.  See 
Neuritis. 

PEEIOD  OP  IWCUBATIOW.— The 

period  that  elapses  between  the  entrance  of 
an  infective  agent  into  the  system  and  the 
first  appearance  of  the  symptoms  of  the 
disease  which  it  produces.    See  Incubation. 

PERIODICITY  IN  DISEASE.— In 

the  older  physic  the  periodical  phenomena 
observed  in  many  diseases  exercised  an  im- 
portant influence  upon  medical  opinion  and 
practice.  In  the  physic  of  the  present  day 
these  phenomena,  although  not  disregarded 
by  current  pathology,  have  scarcely  a  place 
in  therapeutical  teachings.  An  increased 
precision  of  medical  observation,  while  lead- 
ing to  the  removal  of  many  errors  of  the 
older  writers  on  the  subject,  has  begotten 
a  general  doubt  as  to  its  value  in  practical 
medicine,  and  has  brought  about  a  rejection 
of  the  earlier  views  respecting  it  perhaps  too 
indiscriminate. 

1.  Periods  of  Days  and  of  Weeks. 
Critical  Days.— Two  modern  writers  in 
this  country.  Dr.  Thomas  Laycock  and  Dr. 
Edward  Smith,  devoted  attention  to  the 
phenomena  of  periodicity  in  disease.  Lay- 
cock,  from  a  general  review  of  the  periodical 
phenomena   observed  in  menstruation,  in 
utero-gestation,  in  the  development  of  the 
ova  of  fishes,  and  in  the  metamorphoses  of 
insects,  came  to  the  conclusion  that  physio- 
logical changes  occur  lq  animals  every  three 
and  a  half,  seven,  fourteen,  twenty- one,  or 
twenty-eight  days,  or  at  some  definite  num- 
ber of  weeks.    In  other  words,  he  came  to 
the  conclusion  that  there  are  certain  '  critical 
days '  in  health,  days  in  which  there  are 
marked  changes  in  the  vital  movements, 
whether  that  change  be  for  the  better  or  the 
worse ;  and  that  those  days  may  be  stated 
generally  as  the  fourth,  seventh,  fourteenth, 
twentieth  (or  twenty-first),  and  the  twenty- 
eighth.   Further,  from  a  review  of  the  perio- 
dical phenomena  observed  in  disease,  parti- 
cularly in  the  groups  of  eruptive,  intermittent, 
and  continued  fevers,  and  ia  gout,  he  en- 
deavoxired  to  show  that  the  changes  observed 
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in  them  followed  a  simUar  rule  of  periodicitv 
to  that  manifested  m  health.  He  saw  reason 
moreover,  having  regard  to  the  three-and-a' 
lialt  day  period  noticed,  or  seven  half-days 
to  revert  to  the  ancient  division  of  the  whole 
day  {vvxB^nepop)  into  two  parts,  here  fol 
lowmg  Graves,  who  had  said:  'We  should 
not  count  three  days  and  a  half,  but  seven 
nalt-days;  we  should  not  say  seven  days 
but  fourteen  half-days.   If  this  method  were 
adopted,  many  of  the  apparently  critical  ter- 
mmations  in  contmued  fevers  would,  I  have 
no  doubt,  be  found  strictly  conformable  to 
some  regular  law  of  periodicity.'  Laycock 
also  saw  reason  to  revert  to  the  ancient  doc- 
trme  of  critical  days  in  fever,  and  he  thus 
elucidates  it :  '  In  the  essay  on  the  judicatory 
or  critical  days,  found  among  the  writmgs  of 
Hippocrates,  a  critical  day  is  shown  to  be 
that  day  on  which  certain  symptoms  will 
appear,  enabling  us  to  ascertain— first,  the 
probable  duration  or  termination  of  the  dis- 
ease, and,  secondly,  the  symptoms  likely  to 
appear  on  certain  future  days.    The  acts  of 
mmd  which  deduced  these  inferences  were 
termed  judications  {judicationes—Kpiaus) ; 
and  the  day  on  which  those  acts  were  to  be' 
made  was  termed  judicatory  (Kpia-ifios).  So 
a  day  might  be  judicatory— first,  of  the  dis- 
ease, its  course  and  termination;  secondly, 
of  the  symptoms  to  happen  on  another  day. 
Thus  jaundice  and  hiccup,  appearing  on  the 
fifth  day  of  fever,  indicated  a  fatal  disease ; 
jaundice,  on  or  after  the  seventh,  indicated 
diaphoresis ;  on  the  seventh,  ninth,  eleventh, 
and  fourteenth  (if  unaccompanied  by  hardness 
in  the  prascordia),  a  favourable  termination. 
In  pleurisy,  if  the  fever  abates  on  the  seventh 
day,  the  patient  will  recover;  if  it  do  not, 
the  disease  will  be  prolonged  to  the  four- 
teenth, on  which  day  it  is  sometimes  fatal. 
This  is  the  first  and  plainest  exposition  of 
the  doctrine  of  critical  days,  and,  I  believe, 
it  is  correct.'   Laycock  then  proceeds  to  make 
a  comparison  of  the  critical  days  of  febrile 
diseases,  and  the  order  of  sequence  observed 
by  intermittents ;  and,  further,  to  compare 
both  these  forms  of  fever  with  the  periodicity 
observed  in  the  exanthemata,  and  make  the 
facts  bearing  upon  that  part  of  their  patho- 
logy harmonise  with  each  other.    '  The  criti- 
cal days,  according  to  Hippocrates  [doubtless 
here  writing,  without  knowing  he  did  so,  of 
what  we  now  call  continued  fevers],  are: 
1,  4,  7,  9,  11,  14,  17,  20,  or  21.    The  par- 
oxysms of  a  tertian  wiU  take  place  on  the 
ip.  h.  f P.  fp.  Ip.  V-p.  ¥p.  ¥-p.  ¥p.  Hp.  ih. 

The  paroxysms  of  a  quartan  will  take  place 
on  the  ip.  tp.  |p.  J^p.  J^p.  J^p.  J^p.  And  if  a 
continued  fever  existed  with  tertian  or  quar- 
tan exacerbations,  the  more  violent  symp- 
toms might  be  expected  to  appear  on  the 
days  indicated.  On  comparing  the  order  of 
days,  discrepancies  between  the  three  are 
sufficiently  obvious  on  a  superficial  consi- 
deration, but  many  of  them  disappear  on 


PEEIODICITY  IN  DISEASE 


343 


more  particular  inquiry. 


With  regard  to 


the  exanthematous  fevers,  it  wiU  be  seen  at 
once  that  the  "critical  days"  they  exhibit 
occur  in  quartan  order.  .  .  •  Exanthematous 
typhus  exhibits  the  tertian  type,  and,  as 
might  be  inferred,  the  critical  days  m  this 
fever  are  the  fifth,  seventh,  mnth,  eleventh, 
and  twenty-first.  Scarlatina  is  sometimes 
tertian,  sometimes  quartan.' 

Since  the  discrimmation  of  the  several 
varieties  of  continued  fevers,  and  after  the 
date  when  Laycock  wi-ote,  medical  observa- 
tion has  not  tended  generally  to  support  the 
doctrine  of  critical  days,  as  it  relates  to  this 
oTOup  of  febrile  disorders,  or  to  confirm  the 
evidence  upon  which  that  doctrine  appeared 
to  be  founded.    Murchison's  observations 
(Treatise  on  the  Contimied  Fevers  of  Great 
Britain,  2nd  ed.,  p.  187)  did  not  support 
the  appUcability  to  typhus',  but  in  this  re- 
spect, as  he  notes,  they  were  not  in  accord 
with  the  observations  of  Gairdner,  Eussell, 
and  Traube  of  Berlin.    The  last-named, 
indeed,  as  also  Wunderlich,  revived  the  doc- 
trine. Belapsing  fever  may,  perhaps,  be  said 
to  illustrate  the  doctrine,  the  paroxysm  inter- 
mitting on  the  thii-d,  fifth,  or  seventh  day. 
According  to  Murchison,  the  doctrine  fails 
with  respect  to  enteric  fever,  but  he  adds  that 
he  had '  often  noticed '  that  the  disease  termin- 
ated about  the  21st  or  28th  day.    E.  Seguin 
{Medical  Thermometry,  1876)  reproduces  the 
views  of  Hippocrates  on  critical  days,  and 
"Wunderlich's  seeming  cortfirmation  of  them 
derived  from  thermometry,  himself  accepting 
the  '  simihtude,'  indeed  the  '  quasi-identity  of 
the  results '  obtained,  in  this  regard,  by  the 
father  of  Physic  and  the  modern  professor. 
According  to  "Wimderlich's  observations,  the 
majority  of  cases  of  typhoid  fever  run  a 
regular  course,  divided  into  periods  corre- 
sponding in  time  with  the  division  into 
weeks  and  half-weeks.    The  ordinary  course 
is  about  twenty-one  days,  and  Seguin  de- 
scribes an  '  effervescence  of  seven  days,  a 
fastigium  of  seven  days,  and  a  defervescence 
of  seven  days ; '  but  he  adds,  with  reference 
to  the  irregularities  which  so  often  mark  the 
disease,  '  simple  as  it  looks,  how  difficult  it 
is  to  make  it  out.'    In  typhus — simple  un- 
comphcated  cases — the  thermometer  marks 
the  fourth  day  as  the  height,  the  sixth  to  the 
seventh  as  the  turning  point,  and  a  pertur- 
batio  critica  at  the  end  of  the  second  week. 
'  The  doctrine  of  crises,'  says  Wunderlich, 
'  was  for  the  ancients  a  dogma  ...  for  us  it 
must  become  a  law.'  Eobert  Lyons  remarks 
{Treatise  on  Fever,  p.  74,  1861):  'We  are 
far  from  denying  that  at  certain  periods 
febrile  disease  presents  an  unmistakable  ten- 
dency to  terminate  on  critical  days ;  but  we 
think  that  it  is  consistent  with  observation  to 
state  that  a  critical  issue  of  fever  ...  is  far 
less  common  in  our  day  than  it  once  was.' 
And  this,  indeed,  would  appear  to  be  a  legi- 
timate  conclusion   from   the  observations 


made  in  this  country  bearing  on  the  subject. 
It  would  almost  seem,  in  fact,  on  comparing 
the  critical  days  set  forth  by  the  older  writers 
with  the  order  of  sequence  followed  by  the 
paroxysms  of  intermittent  fever,  as  if  the  in- 
dications of  the  former,  in  the  progress  of  the 
continued  fevers  of  Great  Britain  at  least, 
had  declined  with  the  diminution  of  sources 
of  paludal  malaria. 

Laycock,  as  the  general  result  of  his  inves- 
tigation of  the  minor  periods — that  is,  the 
daily,  weekly,  monthly,  and  seasonal  recur- 
rences of  vital  movements — as  contra-distin- 
guished from  the  major  periods,  that  is, 
periods  measured  by  a  year,  or  by  a  series 
of  years  (which  he  also  discussed,  but  which 
will  be  referred  to  in  this  article  in  another 
connexion),  laid  down  the  following  propo- 
sitions :  (1)  There  is  a  general  law  of  perio- 
dicity which  regulates  all  the  vital  move- 
ments of  all  animals.  (2)  The  periods  withm 
which  these  movements  take  place  admit  of 
calculations  approximatively  exact.  _  (3)  The 
fundamental  unit — the  unit  upon  which  these 
calculations  should  be  based — must  for  the 
present  be  considered  as  one  day  of  twelve 
hours.  (4)  The  lesser  periods  are  simple  and 
compound  multiples  of  this  imit,  in  a  nume- 
rical ratio  analogous  to  that  observed  in 
chemical  compounds.  (5)  The  fundamental 
unit  of  the  greater  periods  is  one  week  of 
seven  days,  each  day  being  twelve  hours; 
and  simple  and  compound  multiples  of  this 
nnit  determine  the  length  of  these  periods  by 
the  same  ratio  as  multiples  of  the  unit  of 
twelve  hours  determine  the  lesser  periods. 

Inquiring  into  the  causes  of  the  periodical 
changes  in  the  vital  movements  of  animals, 
Laycock  saw  reason  to  believe  that  they  were 
in  part  dependent  upon  cycHcal  processes 
inherent  in  the  system  (esoteric),  joartly  upon 
periodic  agencies  acting  from  without  [ex- 
oteric], or  that  they  resulted  from  a  combina- 
tion of  the  two  {endexoteric) ,  Prosecuting 
the  inquiry  further  with  special  reference  to 
the  exoteric  agencies,  Laycock  showed  how 
closely  the  periodical  changes  observed  in 
vital  movements  were  linked  to  the  periodical 
phenomena  observed  in  nature  at  large,  and 
this  not  merely  wdth  reference  to  such  obvious 
phenomena  as  the  alternation  of  sleeping  and 
waking,  in  connexion  with  the  diurnal  rota- 
tion of  the  earth,  and  the  succession  of  day 
and  night,  but  also  in  respect  to  the  more 
recondite  periodical  changes  in  the  vital  pro- 
cesses. He  set  forth  data  which  suggested 
that  those  changes,  as  well  as  the  periodical 
changes  observed  in  disease,  had  definite 
relations  to  the  position  of  the  earth  with 
reference  to  the  sun,  and  to  the  position  of 
the  sun  among  the  spheres :  also  to  the 
periodical  fluctuations  occm-ring  in  atmo- 
spherical temperature,  pressure,  and  mag- 
netism ;  and  in  the  magnetism  of  the  earth, 
whether  diurnal,  seasonal,  or  secular.  And 
of  the  periodicity  observed  in  pathological 
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processes,  he  endeavoured  to  show  that 
(whatever  the  intimate  nature  of  the  patho- 
logical process  might  be)  neither  the  begin- 
ning, the  continuance,  the  fluctuations,  the 
ending,  nor  the  recurrence  could  be  rightly 
understood  apart  from  its  relations  to  the 
phenomena  of  physiological  periodicity  on 
the  one  hand,  and  the  periodicity  of  physical 
phenomena  on  the  other  hand.  He  held 
that  there  were  not  wanting  indications  in 
pathological  phenomena  of  a  lunar  period, 
and  particularly  of  a  lunar  cycle  (eighteen 
years,  Howard's  seasonal  cycle) ;  the  indica- 
tions_  of  solar  periods  were  more  obvious ; 
and  it  was  to  be  inferred  that  in  time  we 
should  have  evidence  of  greater  pathological 
cycles  corresponding  with  the  greater  astro- 
nomical cycles.  Laycock,  indeed,  saw  clearly 
that,  so  far  as  exoteric  agencies  were  active 
in  bringing  about  the  periodical  phenomena 
observed  in  physiological  and  pathological 
processes  in  man,  the  changes  of  least  period 
were  linked  inextricably  to  the  changes  of 
gi-eatest  period,  and  that  the  study  of  the 
greater  periods  must  be  approached,  if  suc- 
cess were  to  be  hoped  for,  through  the  study 
of  the  lesser. 

Laycock  was  of  opinion  that  as  our  know- 
ledge of  the  periodical  phenomena  observed 
in  vital  changes  becomes  more  exact  and 
extensive,  it  will  be  possible  to  establish  a 
science  of  vital  prolepHcs,  having  for  its 
object  '  to  foretell  social  and  individual  suf- 
fering ' — in  other  words,  a  science  of  patho- 
logical forecasting. 

Edward  Smith  examined  the  question  of 
periodical  changes  in  living  beings,  in  health 
and  disease,  from  a  standpoint  different  from 
that  taken  by  Laycock.    He  limited  his  ob- 
servations to  the  human  system,  and  prose- 
cuted a  series  of  researches  on  the  daily, 
weekly,  and  seasonal  changes  it  imderwent, 
probably  imique  in  their  duration  and  extent. 
He  adopted  as  criteria  of  these  changes  the 
rates  of  pulsation  and  inspiration,  the  quan- 
tities of  carbonic  acid  expired,  of  air  inspired, 
and  of  urea  and  urinary  water  evolved.  The 
data  as  to  these  several  changes  were  deter- 
mined by  a  series  of  observations  made  upon 
himself  and  others,  some  phthisical,  at  hourly 
intervals,  without  intermission,  throughout 
the  twenty-four  hours,  during  several  days 
in  succession,  for  the  daily  period,  and  at 
daily  intervals  for  the  longer  periods  of  time. 
The  fluctuations  observed  in  the  different 
phenomena  of  health  being  taken  as  indica- 
tions of  changes  in  the  activity  of  the  vital 
processes,  it  became  possible  to  determine 
the  progression  and  retrogression  of  that 
activity  within  the  several  periods  to  which 
the  inquiry  was  directed.     These  may  be 
briefly  stated  as  follows : — 

Daily  period  (cycle). — Vital  activity  is  at 
the  lowest  between  the  hours  of  1  and  3 
o'clock  A.M.  After  3  o'clock  a.m.  the  activity 
increases,  at  first  slowly,  then  more  quickly,  | 
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until  a  maximum  is  reached  between  the 
hours  of  noon  and  2  p.m.  A  progressive 
decline  follows,  rapid  at  first,  slower  as  the 
evening  draws  on  and  falls  into  night,  untU 
the  minimum  is  reached  between  1  and  8 
A.M.  The  day,  in  fact,  as  concerns  the 
changes  undergone  in  the  human  system 
may  be  divided  into  two  periods,  one  of 
minimum  change  (approxhnately  from  8  p.m. 
to  8  A.M.) ;  and  one  of  maximum  change 
(approximately  from  8  a.m.  to  8  p.m.)  Within 
this  daily  cycle,  smaller  cycles  are  observable, 
according  to  the  tune  and  quality  of  the 
meals. 

WeeJcly  period  (cycle).— A  weekly  period 
is  not  shown  by  a  clear  line  of  progression 
of  vital  change  throughout  the  week,  but  by 
the  indications  of  a  higher  degree  of  change 
which  follow  upon  the  first-day  rest  than 
are  manifested  at  the  close  of  the  sixth  day 
of  labour.  The  evidence  of  a  seven-days 
period  of  change  in  the  healthy  system,  on 
the  line  of  investigation  pursued  by  Smith, 
and  apart  from  the  social  habit  of  periodical 
rest,  is  obscure  ;  but  the  social  habit  is  prob- 
ably the  expression  of  a  physiological  want 
of  the  system. 

Seasonal    (annual)  period   (cycle). — A 
seasonal  cycle  is  very  definitely  marked  by 
the  intimate  vital  changes  observed  in  the 
human  system.    Towards  the  close  of  sum- 
mer vital  change  has  reached  its  lowest 
point.    With  the  commencement  of  autumn 
a  progressive  increase  commences,  which 
continues   through  the   autumn  and  the 
winter,  and  reaches  its  highest  degree  in 
spring.    Towards  the  close  of  spring  vital 
change  begins  to  dechne  progressively.  This 
decline  proceeds  throughout  June  and  July, 
at  an  increasing  rate  in  the  latter  month, 
and  attains  its  lowest  degree  early  in  Sep- 
tember. The  summer  changes  in  the  system 
exhibit  the  following  minimum  and  maxi- 
mum conditions :  a  minimum  of  carbonic 
acid  and  vapour  exhaled,  of  air  inspired,  of 
the  rate  and  force  of  inspiration,  of  alimen- 
tation and   assimilation,   of  animal  heat 
generated,  of  muscular  tone  and  endurance 
of  fatigue,  and,  in  general,  of  resistance  to 
adverse  influence.    A  maximum  of  the  rate 
of  pulsation,  of  the  action  of  the  skin  and 
the  ehmination  of  vapour,  of  the  dispersion 
of  heat,  of  the  supply  of  heat  from  without, 
and  of  excess  of  heat,  of  the  elimination  of 
urea  and  urinary  water,  of  the  distribution 
of  blood  to  the  surface,  of  the  imbibition  of 
fluids,  of  relaxation  of  the  tissues,  and  of 
poverty  and  carbonisation  of  blood.    In  the 
winter  season  the  above  conditions  are,  for 
the  most  part,  reversed.  The  autumn  season 
is  marked  by  the  conditions  peculiar  to  the 
summer  or  the  winter,  as  the  character  of 
the  season  resembles  the  one  or  the  other ; 
it  is  essentially  a  period  of  change  from  the 
minimum  to  the  maximum.    The  sjn-ing 
season  is   characterised  in  its  early  and 
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middle  parts  by  the  highest  degree  of  effi- 
ciency of  every  fvmction  of  the  human  sys- 
tem, but  as  the  season  advances  to  the  close, 
these  conditions  merge  into  those  peculiar  to 

^^^iS^effect  of  season,  Edward  Smith  ob- 
serves, is  more  than  the  physical  phenomena 
of  temperature  and  atmospheric  pressure  ex- 
plain, and  is  so  imiversal  that  even  the  same 
amount  of  exertion,  made  at  two  different 
seasons,  produced  different  degrees  of  effect 
upon  the  \'ital  changes — less  carbonic  acid 
being  evolved  from  it  in  summer  than  in 
■winter,  in  proportion  to  the  relative  amounts 
when  at  rest  at  these  two  periods. 

The  periodical  changes  here  set  forth  have 
important  bearings  both  upon  the  liability  to, 
and  the  treatment  of  disease.  Smith  en- 
deavoured to  formulate  these  bearings,  and 
thus  to  farnish  a  rational  statement  of  many 
facts  which  the  experienced  practitioner 
learns  at  the  bedside,  and  which  he  applies 
empirically. 

But  the  interest  of  the  seasonal  period  is 
more  conspicuously  marked  as  it  influences 
the  habihty  to  and  recurrence  of  disease  and 
particular  kinds  of  disease.  And  here  it 
should  be  noted  that  Edward  Smith  discusses 
a  question  which,  perhaps,  has  been  too  little 
considered,  namely,  the  viability  of  children 
born  in  the  different  seasons  of  the  year. 
This  question  he  believed  to  have  an  im- 
portant bearing  upon  the  great  loss  of  infant 
life  which  occurs  in  the  summer  season. 
Smith  concludes  that  the  viability  of  those 
children  is  greatest  who  are  born  in  the 
winter  and  spring  months. 

Later  and  more  rehable  observations  show 
that  the  periodical  fluctuations  observed  in 
the  progress  of  certain  cm'rent  diseases  in  the 
course  of  the  year,  appear  to  be  largely  deter- 
mined by  the  influence  of  seasonal  changes 
on  the  individual.  This  subject  has  been 
examined  by  Dr.  Alexander  Buchan  and  Sir 
Arthur  Mitchell  {Jov/rnal  of  the  Scottish 
Meteorological  Society,  Nos.  xliii.-xlvi.),with 
reference  to  the  variations  of  mortality  in 
relation  to  the  weather  for  different  diseases, 
at  different  ages,  in  London,  for  a  period  of 
thirty  years.  The  results  obtained  by  these 
authorities  are  of  exceptional  value,  from  the 
length  of  period  over  which  it  has  been  prac- 
ticable to  extend  their  examination.  More 
recently  Longstaff  has  added  considerably  to 
our  knowledge  of  this  subject.  A  series  of 
researches  made  by  Dr.  Edward  BaUard,  on 
the  prevalence  of  certain  sorts  of  sickness, 
in  a  particular  district  of  London,  with  re- 
ference to  meteorological  conditions,  corre- 
sponds closely  with  the  results  shown  for 
the  mortahty  in  similar  kinds  of  sickness 
by  Buchan  and  Mitchell,  the  minima  and 
maxima  of  the  sicknesses  necessarily  preced- 
ing by  a  longer  or  shorter  period  the  minima 
and  maxima  of  the  mortality  arising  from 
them.    The  general  results  obtained  from 


the  London  mortality  may  be  taken  as  repre- 
senting the  influence  of  seasonal  changes  on 
disease ;  but  the  Registrar- General  has  shown 
that  in  measles,  to  take  one  instance  only,  a 
second  and  greater  maximum  which  is  so 
conspicuous  in  the  London  curve  assumes 
only  small  dimensions  in  several  English 
towns,  the  spring  maximum  being  the  more 
constant.  In  New  York  the  scarlet-fever 
curve  is  practically  reversed,  the  maximum 
being  in  spring  and  the  minimum  in  autumn. 
The  accompanying  diagrams  (figs.  111-116), 
published  by  the  Registrar-General  in  the 
Annual  Summary  for  1890,  show  the  seasonal 
mortality  of  some  of  the  more  important 
diseases  current  in  London. 

2.  Periods  of  Seasons  or  of  Years. — 
Epideraics. — A  series  of  periodical  phe- 
nomena have  now  to  be  considered  which 
have  been  a  som-ce  of  the  most  eager  specu- 
lation from  the  earliest  times  of  medicine  to 
the  present  day.  So  far  as  medicine  is  con- 
cerned, these  periods  have  been  marked  by 
epidemic  morbid  phenomena — epidemics  in 
man,  epizootics  in  animals,  epiphytics  in 
plants.  The  recurrence  of  these  phenomena 
at  intervals  shows  that  over  and  above 
the  periodical  morbid  changes  which  have 
hitherto  been  noted,  and  which  are  completed 
within  the  day,  the  week,  or  a  series  of  weeks, 
and  the  seasons  within  a  year,  there  are 
periods  of  change  which  require  for  their 
completion  a  series  of  years  of  longer  or 
shorter  dm-ation,  and  which  for  their  elucida- 
tion (as  Laycock  showed)  require  to  be  con- 
sidered in  connexion  vtdth  the  previously 
mentioned  periods.  These  periodical  morbid 
phenomena  are  of  two  sorts,  the  one  relating 
to  particular  localities,  districts,  or  countries 
(epidemics) ;  the  other  to  groups  of  several 
countries  or  to  the  world  generally  (pan- 
demics). There  are,  in  fact,  circumscribed 
(local)  and  general  epidemics,  the  small  and 
the  great  epidemics  of  some  vsriters;  the 
former,  local  evolutions  of  disease  having 
relation  chiefly  to  the  physical  and  moral 
states  of  communities ;  the  latter,  secular 
evolutions  /to  use  Charles  Anglada's  phrase  : 
Maladies  Eteintes  et  les  Maladies  Nouvelles, 
1869),  which  appear  to  be  governed  by  as  yet 
undetermined  laws.  To  these  secular  evolu- 
tions of  disease  some  epidemiologists  would 
restrict  the  term  '  epidemic'    See  Epidemic. 

The  law  of  periodicity  of  the  several  dis- 
eases current  in  a  country,  and  which  are 
apt  to  become  epidemic,  being  as  yet  im- 
determined,  each  disease  has  to  be  considered 
apart ;  and  in  those  which  are  communicable 
from  the  sick  to  the  healthy,  the  influence  of 
an  accumulation  of  susceptible  persons  in  the 
intervals  between  epidemic  prevalence,  which 
formerly  was  considered  an  important  factor 
in  epidemicity  of  one  and  another  disease,  is 
coming  to  be  regarded  as  subordinate  to  con- 
ditions appertaining  intrinsically  to  this  and 
the  other  virus. 
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Fio.  HI.— SmaU-pox  (50  years,  1841-90),    The  mean  Una  represents  an  avera-e 
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Fig.  112.— Wliooping-Cough  (50  years,  1841-90).    The  mean  Hne  represents  an 
average  weekly  number  of  47  deaths, 
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Fig.  113.— Measles  (50  years,  1841-90).    The  mean  line  represents  an  average 
weekly  number  of  34  deaths. 


Fi0.  114.— Scarlet  Fever  (80  years,  1861-90).    The  mean  line  represents  an 
average  weekly  number  of  44  deaths. 
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Fig.  115. — Diphtheria  (30  years,  1861-90).    The  mean  line  represents  an  average 
weekly  number  of  13  deaths. 
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Fig.  116. — Enteric  Fever  (22  years,  1869-90).    The  mean  line  represents  an 
average  weekly  number  of  16  deaths. 
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Dr.  Longstaff  {Studies  m  Statistics)  has 
brought  out  some  new  and  important  points 
in  regard  to  the  broader  cycles  which  extend 
over  periods  of  years.  He  found  that  from 
1855  to  1880,  not  only  in  London,  but  also 
in  England  generally,  scarlet-fever  mortahty 
rose  and  feU.  with  considerable  regularity  at 
intervals  of  five  or  six  years,  the  actual 
maxima  having  occurred  in  1858,  1863-64, 
1869-70,  and  1874.  This  curve  was  also 
followed  (more  or  less  closely)  by  a  group  of 
diseases  which  in  their  seasonal  distribution 
are  most  like  scarlet  fever.  As  regards 
erysipelas,  puerperal  fever,  and  rheumatism 
of  the  heart,  the  parallelism  is  almost  com- 
plete, and  there  are  plain  indications  of 
afSnity  in  those  of  laryngitis,  diphtheria, 
croup,  and  quinsy.  During  the  last  decade, 
however,  with  declining  mortality  the 
rhythmic  recurrence  of  scarlet  fever  has 
ceased  to  be  perceptible  in  mortahty  returns. 
Meanwhile  small-pox  has  become  epidemic 
about  every  four  or  five  years,  in  London  at 
all  events;  measles  at  intervals,  which  as 
Munro  {Trans.  Ejpidem,  Soc,  vol.  x.  p.  104) 
and  others  have  shown,  average  about  two 
years  in  most  towns,  but  may  be  longer  or 
shorter;  and  whooping-cough  at  stiU  less 
regular  intervals  of  two  or  three  years. 
These  three  diseases,  as  already  stated,  have 
no  similarity  to  the  scarlet-fever  group  in 
their  seasonal  curve.  Another  group,  of 
which  diarrhoea  is  the  most  prominent 
representative  in  this  country,  reach  their 


annual  maximum  shortly  after  the  highest 
temperature  of  the  year  is  attained;  then- 
true  relation,  according  to  recent  observa- 
tions, being  with  the  temperature  of  the  soil 
at  a  greater  or  less  depth  from  the  surface. 
Diarrhoea  often  shows  a  curious  tendency  to 
biennial  sequence  of  alternately  high  and 
low  mortahty;  but  on  investigation,  this, 
when  it  occurs,  is  usually  sufficiently  ex- 
plained by  alternation  of  hot  and  cold  sum- 
mers. Dr.  B.  A.  Whitelegge  has  shown  that, 
whatever  their  causes  may  prove  to  be,  these 
cycles,  Uke  the  seasonal  changes  character- 
istic of  each  disease,  are  too  definite  to  be 
regarded  as  due  to  accident.  Nor  are  they 
likely  to  be  purely  mechanical  in  origin,  for 
they  vary  not  only  with  each  disease,  and  to 
some  extent  with  locahty,  but  also  from 
decade  to  decade.  There  is  reason  to  beheve 
that  they  are  connected  primarily  with 
variations  in  the  quality  of  the  contagium 
itself.  As  a  general  proposition,  it  may  be 
stated  that  the  years  of  greatest  mortahty 
are  those  in  which  both  the  prevalence  and 
virulence  are  greatest.  As  regards  scarlet 
fever,  the  case-mortality  (that  is,  the  percen- 
tage of  fatal  cases),  if  traced  year  after  year, 
seems  to  yield  a  curve  which  is  almost 
parallel  with  that  of  the  scarlet-fever  death 
rate.  Statistics  are  wanting  in  respect  of 
the  case-mortality  in  measles,  but  occasion- 
ally, as  at  Sunderland  in  1885  and  Hanley 
in  1889,  an  exceptional  virulence  and  severity 
of  type  are  observed ;  and  in  these  and  other 
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instances  it  has  been  found  that  for  some  ten 
years  previously  the  usual  biennial  waves 
have  graduaUy  mcreased  in  destructiveness, 
as  shown  by  the  records  of  mortahty.  Upon 
similar  evidence  it  may  be  suspected  that 
small-pox  declined  in  average  virulence,  as 
It  certainly  did  in  average  mortahty,  from 
about  1838  to  about  1855,  increasing  again 
to  a  maxmium  m  1871,  and  thenceforward 
dechnmg  agaui  until  1888  or  1889.  Here, 
however,  the  question  is  further  comphcated 
by  the  dominant  influence  of  vaccmation,  in 
addition  to  the  social  and  chmatic  conditions 
which  are  obviously  concerned  in  promoting 
or  retarding  epidemic  extension. 

Again,  with  regard  to  cholera  and  '  fevers,' 
it  must  here  be  noted  that  Dr.  Eobert  Lawson 
holds,  from  a  widely  extended  range  of  obser- 
vation, that  a  series  of  fluctuations  may  be 
distmguished  in  the  prevalence  of  cholera 
and  '  fevers  '  following  in  regular  sequence 
at  intervals  of  two  years.  These  fluctuations 
are  common  to  both  hemispheres;  and  as 
they  appear  to  move  from  east  to  west,  he 
has  designated  them  'pandemic  waves.' 
These  waves  have  a  definite  relation,  he  be- 
lieves, to  the  magnetic  isoclinal  lines,  and  he 
has  laid  dovm  rules  for  determining  their 
position  at  any  time  {Tram^.  Epidem.  Soc. 
of  Lond.  vol.  iii.  p.  216). 

The  facts  relating  to  the  secular  evolutions 
oi  diseases  are  amongst  the  most  interesting, 
if  the  most  lugubrious,  in  the  history  of  the 
human  race.  Although  then-  too  frequent 
obscurity  and  their  extreme  complexity  have 
hitherto  interposed  an  insuperable  barrier  to 
the  construction  of  a  general  doctrine  regard- 
ing their  occurrence,  it  is  not  the  less  neces- 
sary that  they  should  receive  attention.  Here 
it  is  possible  only  to  note  some  of  the  more 
salient  indications  of  secular  periods  of  mor- 
bid evolution.  The  followmg  illustrations 
(chiefly  according  to  Anglada)  may  be  men- 
tioned : — 

(a)  The  great  pestilence  of  the  fifth  cen- 
tury before  Christ,  of  which  the  so-caUed 
'  plague  of  Athens,'  as  described  by  Thucy- 
dides,  was  an  incident. 

(&)  The  pestilences  of  the  second  and  third 
centuries  of  the  Christian  era,  which  are  be- 
lieved to  have  been  of  the  same  nature  as  the 
pestilence  of  the  fifth  century  B.C.  After  the 
third  century  this  form  of  pestilenee  dis- 
appeared from  history. 

(c)  The  explosion  of  bubonic  (ingmnal) 
plague  in  the  sixth  century  after  Christ, 
when,  for  the  first  time  in  history,  this  for- 
midable disease  assumed  the  epidemic 
character  which  it  maintained  to  the  early 
part  of  the  present  century.  Breaking  out 
in  the  reign  of  Justinian  (a.d.  542),  the  disease 
quickly  occupied  the  whole  of  the  then  known 
earth,  and  began  a  tragic  course  which  has 
continued  even  to  our  own  time.  For  twelve 
hundred  years  it  had  held  a  pre-eminence 
among  pestilential  maladies,  sometimes  more, 


someumes  less  prevalent,  but  at  aU  times 
deadly.  In  the  sixteenth  century,  when 
quarantme  was  established  {see  Quarantine) 
69  outbreaks  of  the  disease  were  recorded  in 
Europe,  of  which  five  happened  in  England- 
m  the  seventeenth  century,  56,  six  in  Eng.' 
land ;  in  the  eighteenth  century  28,  none  in 
England ;  and  in  the  first  half  of  the  nine- 
teenth century,  15.  In  the  seventeenth  cen- 
tury, the  area  of  prevalence  of  the  disease 
began  to  decrease.  This  decrease  went  on 
progressively  throughout  the  eighteenth 
and  the  commencement  of  the  nineteenth 
centuries,  the  latest  outbreaks  of  the  malady, 
however,  being  not  less  fatal  than  the 
earliest ;  and  in  1844  it  apparently  became 
extinct.  But  about  ten  years  afterwards 
the  disease  again  showed  itself  in  the 
Levant,  and  from  that  tune  to  the  present 
scattered  circumscribed  outbreaks  have  oc- 
curred m  Western  Arabia  (1853,  1874,  and 
1879),  North  Africa  (1855-59  and  1874), 
Mesopotamia  (1867  and  1873-77),  Persia 
(1863,  1870-71,  and  1876-77),  and,  after  an 
absence  of  thirty-six  years  from  Europe,  in 
the  provu2ce  of  Astrakhan,  Eussia  (1878-79). 

The  sixth  century  most  probably  also  gave 
birth  to  or  determined  a  new  pliase  of  activity 
in  smaU-pox,  measles,  and  even  scarlatma,  as 
great  epidemics. 

(d)  The  gam,grenous  pestilence  of  the 
middle  ages  (tenth,  eleventh  and  twelfth  cen- 
turies), a  disease  long  extinct. 

(e)  The  blach  death  of  the  fourteenth  cen- 
tury, a  disease  held  by  the  most  competent 
writers  to  differ  essentially  in  nature  from 
bubonic  plague,  and  long  extinct — unless, 
indeed,  according  to  some  writers,  the  Pali 
plague  of  India  is  to  be  regarded  as  the  dregs 
of  the  hlach  death  of  the  fourteenth  century. 
See  Plague. 

(/)_  The  sweating  sicTcness  of  the  fifteenth 
and  sixteenth  centuries,  which,  born  towards 
the  close  of  the  former  century,  after  five 
visitations  (1485-86,  1507,  1518,  1529,  and 
1551)  disappeared,  about  the  middle  of  the 
latter  century. 

Also,  the  great  epidemic  of  syphilis  of  the 
fifteenth  century. 

{g)  The  choleraic  pestilence  of  the  present 
(nineteenth)  century. 

(h)  The  exceptional  development  of  fatal 
diarrhoea,  especially  of  infantile  diarrluea, 
in  this  century. 

(i)  The  occasional  extension  of  the  yellow 
fever  of  the  tropics  into  Europe,  notably  at 
the  beginning  of  the  present  century. 

(i)  The  great  development  of  diphtheria, 
a  disease  that  had  been  well-nigh  forgotten, 
within  the  past  thirty  years. 

(Zc)  The  appearance  within  recent  years  of 
cerebrospinal  fever. 

In  these  phenomena  we  have  evidence  of 
secular  pathological  changes,  to  which  a  clue 
has  been  sought  in  studying  their  relation 
with   secular   meteorological  and  telluric 
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changes.  In  the  epidemics  of  short  recnr- 
rm-  periods -the  lesser  epidemics,  so  to 
8peak-it  is  possible  to  construct  a  theory  of 
recurrence,  founded  on  the  relationship  of 
man  to  his  physical  and  social  surroundings, 
and  the  periodical  changes  which  he  and  they 
imdergo,  in  common  with  and  in  subordmation 
to  the  periodical  changes  observed  in  Nature 
at  large.  In  the  epidemics  of  long  recurring 
periods— the  greater  epidemics— the  same 
conditions  obtain ;  but  it  would  appear  as  if 
there  were  in  addition  some  slowly  developed 
cumulative  influences  at  work,  which  mani- 
fest themselves  only  after  long  intervals  of 
time.  So  far  as  these  influences  may  he 
linked  with  meteorological  changes  we  look 
principally  to  India,  where  these  changes  are 
more  uniform  in  their  occurrence,  for  the 
earhest  clear  light  on  the  subject.  There,  for 
example,  cholera  is  constantly  present — now 
as  a  disease  endemic  to  a  particular  region, 
now  as  a  widespread  epidemic  within  the 
limits  of  the  peninsula,  but  ever  and  anon 
breaking  its  bounds  and  spreading  pandemi- 
cally  throughout  the  world.  Dr.  James  L. 
Bryden  has  shown  that  the  different  de- 
velopments of  cholera  within  the  boundaries 
of  India  have  definite  relations  to  particular 
meteorological  phenomena ;  and  it  seems  not 
unreasonable  to  suppose  that,  following  the 
line  of  research  inaugurated  by  him,  in  pro- 
gress of  time  it  will  become  possible  to  dis- 
criminate between  the  meteorological  changes 
which  influence  or  concur  with  epidemic  pre- 
valence of  the  disease  within  India,  and  those 
which  influence  or  concur  with  wider  exten- 
sions of  the  malady — such  as  affected  Europe 
in  1829-37,  1847-50,  1852-56,  1865-67,  and 
1869-73.  Blandford's  meteorological  re- 
searches may  be  thought  of  as  promising 
help  in  this  direction,  inasmuch  as  they  are 
tending  to  show  a  relation  between  the 
greater  cycles  of  meteorological  change  in 
India  and  cycles  of  meteorological  change  in 
the  sun's  atmosphere,  particularly  as  observed 
in  the  sun-spot  period. 

It  might  here  be  added  that  the  well-known 
observations  on  the  appearance  and  disap- 
pearance of  the  spirillum  in  relapsing  fever, 
seem  to  suggest  a  direct  connexion  between 
the  periodical  character  of  this  disease  and 
the  life-cycle  of  the  organism. 

J.  Netten  Eadcliffe.   Shirley  Murphy. 

PERIOSTEUM,  Diseases  of.— See 
Bone,  Diseases  of. 

PERIPHERAL  {nepl,  around;  and 
(f)epa>,  I  carry). — Of  or  belonging  to  the 
periphery  or  circumference,  as  opposed  to 
the  centre.  The  term  is  now  apphed  chiefly 
to  morbid  conditions  connected  with  nerves 
or  their  terminations,  as  distinguished  from 
those  situated  in  the  nerve-centres,  for  ex- 
ample, peripheral  paralysis,  peripheral 
poAua.    Peripheral  may  also  be  associated 
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with  the  vessels,  as  distinguished  from  the 
heart,  for  example,  -peripheral  resistance ; 
and  with  the  outer  zone  of  the  lobules  of 
glandular  organs,  as,  for  instance,  of  the  liver. 

PERIPHERAL    NEURITIS.  —  See 

Neuritis,  Multiple. 

PERIPNEUMONIA  NOTHA  {ntpi, 
around ;  nvevfieov,  the  lungs  ;  and  v66os,  false). 
An  obsolete  term,  which  was  formerly 
vaguely  applied  to  a  variety  of  forms  of 
acute  inflammation  of  the  bronchi  and 
lungs. 

PERIPROCTITIS  (Trepi,  around ;  and 
npcoKTos,  the  anus). — Definition. — Inflamma- 
tion of  the  tissues  surrounding  the  rectum. 

The  lumen  of  the  rectum  is  normally, 
except  in  the  act  of  defsecation,  obhterated 
by  the  mucous  membrane  being  throvm  into 
folds  from  contraction  of  the  muscular  coat 
of  the  bowel ;  so  that  a  transverse  section  of 
it  in  this  state  would  present  the  appearance 
of  a  solid  oval,  with  the  long  diameter  trans- 
verse. During  defsecation  the  bowel  is  dis- 
tended by  the  passage  of  faeces,  and  in 
persons  subject  to  constipation  or  flatulence 
this  distension  is  often  found  considerably 
increased  by  accumulations  of  faeces  or  of 
flatus.  The  rectum  is,  in  order  to  admit  of 
this  mobility,  surrounded  by  a  considerable 
quantity  of  loose  cellular  tissue,  which  below 
passes  by  direct  continuity  into  the  masses 
of  adipose  tissue  which  fill  the  ischio-rectal 
spaces. 

In  consequence  of  the  dependent  position, 
the  comparatively  great  exposure  to  injury, 
the  vascularity  and  the  liability  to  congestion 
from  the  junction  of  the  portal  and  systemic 
venous  systems,  this  cellular  tissue  is  very 
liable  to  inflammation,  which  usually  goes 
on  to  suppuration. 

Periproctitismay  be  either  acMie  or  chronic. 

jEtiology. — Acute  inflammation  around 
the  rectum  may  be  of  traumatic  origin.  Un- 
skilful catheterisation  in  the  male  subject,  by 
which  the  point  of  the  catheter  is  forced 
through  the  urethra  into  the  space  between 
the  bladder  and  rectum ;  penetrating  wounds 
of  the  bowel,  caused  by  instruments,  such  as 
injection-tubes,  stricture-dilators,  &c.,  or  by 
foreign  bodies  introduced  by  patients  them- 
selves, or  by  sharp  substances,  such  as  fish- 
bones, which  have  been  accidentally  swal- 
lowed ;  gunshot  woimds  of  the  part ;  pene- 
trating wounds,  caused  by  falls  on  sharp 
substances ;  or  even  contusions,  the  result  of 
falls  or  kicks,  may  set  up  such  inflammation. 
Or  it  may  be  the  result  of  extension  of  in- 
flammation from  surrounding  parts.  Thus 
prostatitis,  cystitis,  pericystitis,  ulceration  in 
the  membranous  portion  of  the  urethra, 
sloughing  ulceration  of  the  vagina,  and  the 
various  kinds  of  ulcers  in  the  rectum,  may 
be  the  exciting  cause.  If  perforating  ulcers 
be  the  cause,  so  as  to  lead  to  extravasation 
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of  urine  or  feces,  the  inflammatory  process 
is  very  severe.  In  some  rare  cases  no  excit- 
ing cause  can  be  traced,  and  such  cases  are 
known  by  the  misleading  name  of  '  spontane- 
ous periproctitis.' 

Chronic  periproctitis  always  results  from 
the  extension  of  inflammatory  processes  from 
neighbouring  parts.  Disease  of  the  sacrum, 
coccyx,  or  lower  lumbar  vertebrae,  or  chronic 
disease  of  the  pelvic  viscera,  often  leads  to  it. 
It  is  characterised  by  considerable  infiltra- 
tion and  thickening  of  the  cellular  tissue,  as 
well  as  by  suppm-ation.  Pyaemia  resulting 
from  ligatiure  of  haemorrhoids  may  be  at- 
tended by  abscesses  in  this  tissue;  which 
also,  though  very  rarely,  have  been  found  in 
pyaemia  from  other  causes. 

Symptoms.  —  In  acute  cases  the  patient 
complains  of  a  feeling  of  weight  in  the  part, 
and  of  pain,  which  is  much  greater  during 
defffication.  As  the  thickness  of  the  integu- 
ment in  this  region,  and  the  fasciae  of  the 
part,  retard  the  pointing  towards  the  surface, 
extensive  mischief  may  exist  with  little  ex- 
ternal sign.  Hence  the  importance  in  aU 
suspected  cases  of  careful  digital  exploration 
of  the  rectimi,  by  which  local  tenderness,  in- 
creased temperature,  and  either  hardness  or 
fluctuation,  according  to  the  stage  of  in- 
flammation, may  be  detected.  In  chronic 
cases  the  symptoms  are  usually  masked  by 
those  of  the  exciting  cause. 

Teeatment. — In  aU  such  cases  accumula- 
tion of  faeces  in  the  rectum  must  be  pre- 
vented by  the  use  of  simple  enemata ;  whilst 
in  acute  cases  early  surgical  interference  is 
imperatively  required.  In  other  cases,  the 
exciting  cause  must  be  discovered  and  treated 
according  to  circumstances. 

Jeremiah  McCarthy. 

PERITONEUM,  Diseases  of.— The 

peritoneum  is  by  far  the  most  extensive  ser- 
ous membrane  in  the  body,  while  it  has  nu- 
merous folds  and  attachments,  and  is  in  re- 
lation with  several  organs  and  other  struc- 
tures, so  that  the  consideration  of  its  diseases, 
though  similar  in  their  nature,  is  a  much  less 
simple  matter  than  in  the  case  of  the  other 
membranes  of  this  class.  It  must  also  be 
remembered  that  in  the  female  the  peritoneal 
cavity  is  in  direct  communication  with  the 
uterus,  through  the  FaUopian  tubes.  The 
morbid  conditions  of  the  peritoneum  may  be 
discussed  according  to  the  following  arrange- 
ment : — 

(1)  Peritoneum,  Acute  Inflarmnation  of ; 

(2)  Peritoneum,  Chronic  Inflammation  of; 

(3)  Peritoneum,  Gas  in;  (4)  Peritoneum, 
Dropsy  of;  (5)  Peritoneum,  Haemorrhage 
into ;  (6)  Peritonemn,  Injiu-ies  to ;  (7)  Perito- 
neum, Morbid  Formations  and  New-Growths 
in ;  (8)  PeritoneiTm,  Malformations  of. 

1.  Peritoneiun,  Acute  Inflammation 
of.— Synon.  :  Acute  Peritonitis ;  Fr.  Perito- 
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niie  Aigue;  Gr.  Acute  Bcmchfellentzim. 
dum,g. 

..Etiology  and  Pathology. — Acute  perito- 
nitis  may  arise  under  several  conditions 
which  can  be  conveniently  included  under 
certain  heads. 

(a)  Travmatic. — It  was  formerly  believed 
that  any  kind  of  injury  to  the  peritoneum 
was  highly  dangerous,  and  woiild  lead  almost 
inevitably  to  inflammation.  Not  only,  how- 
ever, may  it  be  punctured  with  an  aspirator 
or  trocar  without  any  harm  resulting,  but 
it  may  even  be  freely  opened  and  manipu- 
lated,  under  proper  aseptic  or  antiseptic  con- 
ditions, without  any  injurious  effects,  as  is 
constantly  exemplified  in  various  operative 
procedures  at  the  present  day.  At  the  same 
time,  a  very  slight  operation  affecting  the 
peritoneum  may  lead  to  serious  or  even 
fatal  peritonitis,  if  septic  matters  are  intro- 
duced into  its  cavity.  Penetrating  wounds 
of  the  abdomen  are  very  likely  to  be  foUowed 
by  peritonitis,  but  not  necessarily.  The 
rupture  by  violence  of  an  abdominal  organ, 
should  the  patient  survive  long  enough,  will 
also  lead  to  this  result,  from  the  escape 
either  of  blood  or  of  the  contents  of  a  hoUow 
viscus.  Peritonitis  has  been  attributed  to 
a  mere  contusion  over  the  abdomen.  When 
it  arises  firom  a  wound,  it  is  not  the  simple 
injury  to  the  peritoneum  that  causes  the 
lesion,  but  its  exposure  to  impure  air,  the 
direct  introduction  of  septic  matters,  or 
haemorrhage  into  the  peritoneal  sac. 

(6)  Perforations  and  Ruptures. — In  addi- 
tion to  lesions  due  to  injury,  there  are  several 
other  kinds  of  perforation  and  rupture  which 
are  liable  to  give  rise  to  peritonitis.  These 
have  been  discussed  at  length  in  a  special 
article  {see  Perforations  and  Ruptures), 
and  it  will  suffice  to  mention  here,  that  acute 
peritonitis  may  follow  either  of  the  following 
forms  of  perforation  or  rupture :  (i.)  of  hol- 
low viscera,  with  escape  of  their  contents, 
especially  the  stomach,  intestines,  appendix 
vermiformis,  gaU-bladder,  or  m-inary  blad- 
der ;  (ii.)  of  sohd  organs  which  have  become 
so  softened  as  to  give  way ;  (iii.)  of  cystic  or 
other  localised  accumulations  of  serous  or 
other  fluids  ;  (iv.)  of  collections  of  pus  in  con- 
nexion with  any  structure  within  the  abdo- 
men, even  with  the  peritoneimi  itself,  or  in 
the  abdominal  wall;  (v.)  of  an  aneurysm; 
(vi.)  of  a  dilated  receptaculum  chyU ;  (vii.)  of 
fluid  accumulations  within  the  chest,  which 
have  opened  through  the  diaphragm  into  the 
abdomen,  such  as  empyema,  piilmonary 
abscess,  or  a  hydatid  cyst.  The  degree  and 
characters  of  the  peritonitis  depend  mainly 
on  the  materials  which  thus  gain  access  into 
the  peritoneal  sac,  whether  gaseous,  liquid, 
or  soUd,  and  which  irritate  it  more  or  less 
according  to  their  natm-e.  Urine  is  one  of 
the  most  virulent  of  such  materials;  and 
unhealthy  pus  or  gangrenous  fragments  are 
also  highly  injurious. 
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(c)  Direct  irritation  of  the  peritoneum. — 
This  is  a  common  source  of  peritonitis,  and 
the  irritation  may  be  general,  aifecting  more 
or  less  the  whole  peritoneum  ;  or  local.  Thus 
it  is  probable  that  general  irritation  may  re- 
sult from  distension  of  the  peritoneal  sac  in 
extreme  cases  of  ascites ;  and  certainly  from 
extensive  morbid  deposits,  such  as  cancer  or 
tubercle.  Local  irritation  may  be  excited  by 
many  different  conditions,  including  mere 
mechanical  pressure  or  friction,  as  from  a 
malignant  or  other  tumour,  an  enlarged  can- 
cerous organ,  or  an  accumulation  in  the 
bowels ;  as  well  as  localised  inflammation, 
suppuration,  ulceration,  or  gangrene.  Avery 
severe  form  of  peritonitis  is  liable  to  be  set 
up  by  a  strangulated  hernia  or  certain  forms 
of  acute  intestinal  obstruction.  Even  chronic 
obstruction,  or  impaction  of  faeces,  may  cause 
peritonitis,  but  then  this  is  preceded  by  ul- 
ceration and  perforation  of  the  bowel  above 
the  diflSculty.  This  complication  may  also 
result  from  the  spreading  of  putrid  inflam- 
mation in  typhoid  fever,  without  any  per- 
foration ;  and  it  has  occurred  in  this  disease 
in  connexion  with  an  ulcerated  gaU-bladder, 
or  a  suppurating  embolus  in  the  spleen.  It 
is  occasionally  associated  with  dysentery. 
Other  causes  to  be  mentioned  in  this  con- 
nexion are  a  sloughing  embolus  in  the  spleen, 
due  to  ulcerative  endocarditis,  suppurative 
inflammation  of  the  kidney,  tubercular 
glands,  typhlitis  and  perityphhtis,  associated 
with  lesions  of  the  appendix  vermiformis. 
In  some  instances  a  minute  and  careful 
search  has  to  be  made  for  the  source  of 
irritation  before  it  can  be  discovered;  for 
instance,  it  may  be  merely  a  suppurating 
absorbent  gland,  deeply  situated.  Peritonitis 
thus  originating  may  be  limited,  or  may 
spread  universally,  this  depending  very  much 
on  the  nature  of  the  irritant. 

(cZ)  Extension. — Besides  the  extension  of 
peritoneal  inflammation  from  a  local  irrita- 
tion, it  now  and  then  happens  that  pleurisy 
or  pericarditis,  especially  if  of  a  septic  nature, 
spreads  through  the  diaphragm  to  the  perito- 
neum, probably  by  means  of  the  system  of 
lymph-canals  existing  between  the  serous 
inembranes  and  the  diaphragm.  Inflamma- 
tion may  also  pass  along  the  Fallopian  tubes 
directly  from  the  uterus  to  the  peritoneum. 
In  this  connexion  it  may  further  be  men- 
tioned that  infectious  emboli  in  branches  of 
the  abdominal  aorta  have  given  rise  to  peri- 
tonitis ;  and  this  disease  has  also  been  attri- 
buted to  phlebitis  and  periphlebitis,  extend- 
ing from  the  umbilical  and  spermatic 
veins. 

(e)  Secondary.— TMb  term  refers  to  cases 
of  peritonitis  originating  as  a  complication  or 
local  manifestation  of  some  general  condition. 
Under  such  circumstances  the  disease  usually 

results  from  a  morbid  state  of  the  blood  

especially  when  it  contains  products  of  ex- 
cessive or  abnormal  tissue-change — as  in  low 
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fevers,  certain  irritants,  or  infective  agents. 
Other  causes  may,  however,  assist  in  its 
development.  The  most  important  diseases 
in  which  secondary  peritonitis  occurs  are 
Bright' s  disease,  usually  tubal  nephritis,  oc- 
casionally the  granular  kidney;  septicaemia 
and  pyaemia,  though  here  there  is  generally 
some  local  cause  to  account  for  it ;  erysipelas, 
small-pox,  glanders,  anthrax,  and  other  dis- 
eases of  this  class ;  and  possibly  acute  rheu- 
matism and  gout.  Erysipelas  has  caused 
peritonitis  by  extending  through  the  abdo- 
minal wall.  It  has  also  been  said  to  foUow 
scurvy ;  but  in  a  large  number  of  cases  of 
scurvy  which  came  under  the  observation  of 
the  writer  peritonitis  never  occurred.  Under 
this  head  may  be  mentioned  cases  of  perito- 
nitis due  to  the  effects  of  sewer-gas,  of  which 
there  are  some  well-authenticated  cases. 

(/)  Id/iopathic. — Occasionally  cases  of  peri- 
tonitis occur  which  cannot  be  referred  to  any 
of  the  recognised  causes.  These  have  been 
called  idiopathic,  and  have  been  attributed 
to  exposure  to  cold,  excessive  eating  or  drink- 
ing, and  various  other  causes  in  individual 
instances.  Their  reality,  however,  is  exceed- 
ingly doubtful. 

{g)  Contagion. — Peritonitis  may  be  origi- 
nated by  contagion,  especially  when  of  the 
puerperal  variety,  and  it  may  thus  become 
epidemic. 

It  may  be  noted  here  that  different  micro- 
organisms have  been  found  in  the  morbid 
products  of  peritonitis  ;  and  some  believe  that 
there  are  essential  differences  between  the 
various  forms  of  this  disease.  The  chief  or- 
ganisms which  have  been  met  wdth  are 
streptococcus  pyogenes,  staphylococcus  pyo- 
genes aureus  or  albus,  bacterium  coli  com- 
mune, diplococcus  pnetunoniae,  and  the 
amoeba  coli  associated  with  dysentery. 

Peritonitis  in  Females.— A  few  special 
remarks  are  called  for  on  this  point.  Peri- 
tonitis is  much  more  common  in  females 
than  males,  on  account  of  the  relation  of  the 
peritoneum  to  the  uterus,  and  the  various 
conditions  connected  with  the  genital  organs 
and  functions  which  are  liable  to  affect  this 
structure.  The  following  are  the  principal 
causes  coming  under  this  head  to  which 
peritonitis  has  been  referred :  (1)  the  uterine 
congestion  attending  menstruation,  aided  by 
the  effects  of  cold,  especially  if  this  should 
give  rise  to  inflammation  of  the  womb ;  (2) 
the  puerperal  state  and  its  accidents,  puer- 
peral peritonitis  being  a  most  important  form 
of  the  disease,  which  is  discussed  separately  ; 

(3)  premature  delivery,  and  especially  the 
use  of  instruments  in  procuring  abortion ; 

(4)  extra-uterine  foetation ;  (5)  local  diseases, 
such  as  inflammation  of  the  womb  or  its 
lining  membrane,  or  in  the  vicinity  of  the 
organ;  ovaritis  or  sloughing  of  an  ovary; 
uterine  or  ovarian  tumours;  peri-uterine 
haematocele ;  and  inflammation,  suppura- 
tion, or  ulceration  of  the  Fallopian  tubes; 
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(6)  gonorrhceal  inflammation  spreading  up- 
wards ;  and  (7)  injections  into  the  cavity  of 
the  uterus.  See  Pelvic  Peritonitis;  and 
Puerperal  Diseases. 

Predisposing  Causes. — In  addition  to  sex, 
age  has  to  be  regarded  as  a  predisposing 
cause  of  peritonitis.    It  is  very  rare  in  chil- 
dren, except  in  new-born  infants,  in  whom  it 
occurs  comparatively  frequently,  either  from 
inflammation  or  gangrene  of  the  lunbiUcus, 
or  from  umbilical  hernia  ;  or  as  the  result  of 
infection  from  the  mother.    The  affection  is 
said  to  be   not  uncommon  in  the  foetus, 
causing  its  death.    In  children  peritonitis  is 
usually  associated  with  the  acute  exanthemata 
or  with  pyaemia,  even  sometimes  foUowing 
vaccination  ;  but  it  may  also  be  due  to  tuber- 
cular disease  or  to  intussusception,  and  in 
very  rare  instances  has  been  traced  to  an  un- 
descended testis,  "or  to  injury  in  administer- 
ing an  enema.    Peritonitis  is  predisposed  to 
by  previous  attacks;   and,  it  is   said,  by 
accumulation  of  faeces,  and  habitual  exces- 
sive  use   of   strong  purgatives.  Chronic 
Bright's   disease   may  be  regarded  as  a 
powerful  predisposing  as  well  as  an  exciting 
cause  of  the  complaint,  a  very  sUght  irrita- 
tion readily  setting  it  up  when  this  affection 
is  present. 

Anatomical  Characters.  —  The  patho- 
logical changes  in  peritonitis  present  much 
variety  ymder  different  circumstances,  as  re- 
gards their  nature,  progress,  and  extent ;  and 
although  they  resemble  in  a  general  way 
those  observed  in  other  serous  inflamma- 
tions, they  exhibit  in  most  cases  distinguish- 
ing peculiarities  of  a  striking  kind. 

In  the  early  stage  increased  vascularisation 
is  always  noticed,  but  this  may  subside  at  a 
later  period,  or  be  obscured  by  the  inflamma- 
tory products.  There  is  capillary  injection 
more  or  less  diffused,  the  vessels  being  en- 
larged and  elongated.  This  is  often  very 
marked,  giving  rise  to  intense  redness,  fre- 
quently not  uniformly  distributed,  but  being 
especially  observed  where  coils  of  intestine 
touch  each  other,  and  at  the_  starting-point 
of  the  inflammation  in  certain  cases.  The 
injection  is  also  said  to  be  in  many  cases 
especially  marked  along  two  longitudinal 
lines,  which  run  over  the  bowel,  at  a  little 
distance  from  one  another,  parallel  with  the 
attachment  of  the  mesentery.  Small  ex- 
travasations of  blood  are  not  uncommon, 
and  they  may  be  numerous. 

The  products  of  the  inflammatory  process 
are  very  variable,  as  regards  both  then- 
nature  and  amount.  In  certam  cases  they 
consist  almost  entirely  of  a  fibrinous  exuda- 
tion or  of  organisable  lymph,  with  a  very  Uttle 
serum,  often  more  or  less  tinged  with  the 
colotiring  matter  of  the  blood,  and  contam- 
ing  flakes  of  lym^h— adhesive  pentomhs. 
The  lymph  is  of  a  yellowish-grey  colour,  and 
at  first  very  soft  and  easily  separable,  but 
afterwards  it  tends  to  become  firmer  and 


more  adherent.  It  is  deposited  as  a  film, 
which  is  added  to  until  by  degrees  it  may 
attain  considerable  thickness.  Usually  the 
exudation  forms  a  continuous  layer,  though 
of  unequal  thickness,  but  occasionally  it 
occurs  in  separate  patches.  It  mats  together 
loosely,  or  more  or  less  firmly,  the  coils  of 
intestines ;  and  covers  the  soUd  viscera, 
where  it  tends  to  attain  a  greater  thickness. 
The  subsequent  progress  of  this  form  of  peri- 
tonitis in  cases  of  recovery  is  towards 
organisation  of  the  lymph,  and  the  formation 
of  thickenings,  bands  of  adhesion,  and  agglu- 
tinations, which  may  lead  to  grave  con- 
sequences. 

In  a  small  proportion  of  cases  of  acute 
peritonitis  a  fluid  effusion  constitutes  the 
principal  morbid  product,  varying  in  quan- 
tity, and  it  may  become  so  abundant  as  to 
distend  the  peritoneum  to  an  extreme  de- 
gree. There  is  a  sUght  deposit  of  fibrinous 
exudation.  The  effusion  may  be  mere  serum, 
difficult  to  distinguish  from  ascites ;  while 
ascites  may  excite  peritonitis,  and  thus  lead 
to  an  admixtture  of  inflammatory  effusion. 
In  other  cases  the  fluid  is  sero-fibrinous, 
being  spontaneously  coagulable,  and  greenish- 
yellow,  or  tmrbid  or  milky ;  while  flakes  or 
larger  fragments  of  lymph  float  in  it.  In 
this  condition  there  is  often  much  fibrinous 
deposit.  If  the  fluid  is  absorbed,  adhesions 
will  subsequently  form. 

In  the  majority  of  cases  of  acute  peri- 
tonitis the  products  tend  to  be  of  a  lower 
type  than  those  thus  far  described.  The 
exudation  is  fi:equently  soft  and  non-organis- 
able,  or  sometimes  greasy  in  appearance  and 
to  the  touch ;  not  uncommonly  it  is  greenish- 
yellow,  and  infiltrated  with  pus-cells.  The 
fluid  is  also  more  or  less  sero-pmrdent  or 
actually  purulent.  It  may  be  thick,  laudable 
pus  ;  or  more  liquid  and  unhealthy-looking ; 
or  discoloured,  and  more  or  less  offensive 
and  foul-smeUing ;  or  mixed  with  blood  in 
various  proportions,  especially  in  scurvy  and 
low  fevers.  Peritonitis  associated  with 
Bright's  disease  is  generally  suppurative. 
The  pus  accumulates  mainly  in  the  pelvis  as 
a  rule ;  but  collections  of  it  are  also  found 
between  the  coils  of  intesthie,  and  in  other 
parts,  pent  up  by  lymph  or  adhesions,  which 
look  like  abscesses,  and  maybe  of  some  size. 
These  collections  sometimes  give  way,  and 
thus  set  up  general  peritonitis.  In  excep- 
tional cases  purulent  peritonitis  becomes 
chronic,  and  accumulations  of  pus  burst  ex- 
ternally or  into  the  intestines.  In  rare 
instances  a  gelatinous  or  colloid  material 
constitutes  the  effusion  in  peritonitis. 

With  regard  to  obvious  changes  presented 
by  the  peritoneum  and  sub -peritoneal  tissue, 
there  may  be  none  when  the  lymph  is  sepa- 
rated, the  peritoneal  surface  being  normal. 
In  other  cases  it  is  dull,  lustreless,  swollen, 
and  softened,  while  there  is  sub-serous 
oedema,  so  that  the  serous  covering  can  be 
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easily  torn  ofif  from  the  organs.  When  the 
inflammation  tends  towards  suppuration, 
the  membrane  is  more  histrous  than  normal. 
Occasionally  the  structures  are  infiltrated 
with  actual  pus  ;  and  imder  certain  circum- 
stances locaHsed  gangrene  occurs  at  one  or 

!  more  spots. 

The  microscopic  changes  and  appearances 
differ  in  the  several  conditions  indicated,  but 
it  must  suffice  to  state  that  they  are  similar 
to  those  observed  in  other  forms  of  serous 
inflammation,  namely,  transudation  from 
the  vessels;  migration  of  corpuscles;  sepa- 
ration of,  changes  in,  and  prohferation  of  the 
endothelial  cells ;  proliferation  of  the  con- 
nective-tissue corpuscles ;  and  the  formation 
of  vascular  granulations.  The  proportion  of 
cells,  and  their  vitality,  differ  very  much  in 
the  several  kinds  of  exudation.  The  changes 
which  take  place  in  the  formation  of  adhe- 
sions and  allied  conditions  are  also  like  those 
noticed  in  other  serous  membranes.  See 
Serous  Membranes,  Diseases  of. 

In  certain  forms  of  acute  peritonitis  foreign 
materials  of  different  kinds  are  found  in  the 
peritoneal  sac.  Foetid  gas  may  be  present, 
either  from  decomposition  of  inflammatory 
products,  from  transudation  through  the 
intestinal  walls,  or  from  perforation.  The 
last-mentioned  cause  also  accounts  for  the 
presence  of  foreign  bodies,  the  contents  of 
the  stomach  or  intestine,  worms,  bile,  gall- 
stones, urine,  and  other  materials  which  may 
have  set  up  the  peritonitis. 

The  muscles  of  the  abdominal  wall  are 
often  found  more  or  less  softened,  pale,  and 
degenerated  in  severe  cases  of  peritonitis. 
The  intestines  are  almost  always  distended 
with  gas,  in  some  cases  to  an  extreme 
degree,  so  that  they  protrude  when  the 
abdomen  is  opened.  Their  walls  are  infil- 
trated, oedematous,  and  softened;  and  the 
mucous  layer  can  be  readily  separated.  The 
stomach  is  usually  small  and  more  or  less 
contracted,  being  covered  by  the  intestines. 
The  Hver  and  spleen  are  often  pale,  or 
discoloured  to  a  slight  depth. 

The  morbid  appearances  in  acute  perito- 
nitis may  be  more  or  less  general  or  diffuse, 
the  whole  extent  of  the  membrane,  however, 
being  rarely  involved;  or  local  or  circum- 
scribed, the  latter  variety  being  due  to  some 
local  irritation,  and  not  spreading,  either 
owing  to  the  nature  of  the  inflammation,  or 
because  it  is  prevented  by  adhesions.  It  is 
believed  that  the  omentum  often  checks  the 
progress  of  the  inflammation  from  below 
upwards.  Local  peritonitis  may  lead  either 
to  a  local  formation  of  lymph,  as  over  the 
hver  or  some  other  organ ;  or  to  a  circum- 
scribed collection  of  pus,  which  becomes 
practically  an  abscess,  and  may  burst  in 
various  directions  according  to  its  seat. 
Abscesses  may  thus  form  in  the  pelvis,  iliac 
fossa,  sac  of  the  lesser  omentum,  either  of 
the  hypochondriac  regions,  the  subphrenic 


region,  or  in  other  parts.  Gas  is  sometimes 
mixed  with  pus  in  these  cases.  Certain 
local  varieties  of  peritonitis  have  received 
special  names,  such  as  pel/vio,  parietal, 
omental,  hepatic,  neplvritic,  and  vesical. 
Most  cases  of  perityphlitis  are  also  now 
looked  upon  as  a  form  of  local  peritonitis. 
See  Pelvic  Peritonitis;  and  Perityphlitis. 

It  must  be  remarked  that  special  care  is 
required  in  making  a  post-mortem  examina- 
tion in  cases  of  acute  peritonitis,  as  in  many 
forms  of  the  disease  the  products  are  ex- 
tremely virulent,  and  cause  dangerous  or  fatal 
septicemia  if  introduced  into  the  system 
even  in  the  smallest  quantity.  Moreover, 
in  some  forms  infection  is  very  liable  to  be 
conveyed  to  other  persons,  and  extreme  pre- 
cautions, even  to  the  extent  of  avoiding  all 
communication,  are  demanded  in  this  matter 
in  dealing  with  women  in  the  puerperal  state. 

Symptoms. — The  fact  must  be  clearly  re- 
cognised at  the  outset  that  the  clinical  his- 
tory of  acute  peritonitis  varies  considerably 
in  different  cases,  according  to  its  immediate 
cause,  the  condition  with  which  it  is  asso- 
ciated, its  seat  and  extent,  the  course  which 
the  inflammation  takes,  the  products  which 
it  originates,  and  other  circumstances.  So 
far  as  the  peritonitis  is  concerned,  the  phe- 
nomena to  be  anticipated  are  local  and 
general.  The  local  phenomena  are  due  to  the 
inflammatory  process  itself;  to  its  products ; 
and  to  its  direct  effects  upon  abdominal 
organs  and  structures,  especially  upon  mus- 
cular tissues,  which  it  first  irritates  and  then 
paralyses.  They  may  be  further  subdivided 
into  abdominal  and  thoracic.  The  general 
symptoms  are  either  of  a  febrile  character ; 
or  depend  upon  the  absorption  of  septic 
matters  formed  in  the  peritoneum;  or  are 
indicative  of  collapse.  It  will  be  expedient, 
in  further  discussing  this  subject,  to  indicate 
first  the  usual  clinical  course  and  phenomena 
of  acute  peritonitis ;  and  then  to  point  out 
the  more  important  clinical  varieties  of  the 
disease. 

The  invasion  is  usually  distinct,  being  in- 
dicated by  shivering  or  actual  rigors,  which 
may  be  repeated  several  times.  If  the  peri- 
tonitis is  due  to  perforation,  however,  the 
phenomena  attending  this  lesion  constitute 
the  initial  symptoms,  but  even  here  rigors 
not  uncommonly  occur  subsequently.  The 
local  arid  general  symptoms  characteristic  of 
peritonitis  speedily  supervene. 

Local  symptoms. — Pain  is  one  of  the  most 
constant  _  and  striking  symptoms  of  acute 
peritonitis,  and  it  comes  on  very  speedUy,  or 
in  certain  cases  may  even  precede  the  rigors. 
It  depends  directly  on  the  inflamed  condition 
of  the  peritoneum.  As  a  rule,  it  commences 
locally,  especially  in  the  lower  part  of  the 
abdomen,  but  it  rapidly  spreads  more  or 
less  extensively,  "being  often  felt  over  the 
whole  abdomen,  though  not  uncommonly 
more  marked  in  one  or  more  spots,  such  as 
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those  from  •which  the  inflammation  started, 
and  also  in  the  umbilical  region.  The  pain  is 
usually  exceedingly  severe  and  intense,  and 
may  be  excruciating  or  agonising,  as  evi- 
denced in  the  expression  of  the  patient's 
face.  In  character  it  is  variously  described 
as  hot,  burning,  cutting,  boring,  shooting, 
darting,  and  so  on.  From  time  to  time  ex- 
acerbations are  liable  to  occur,  owing  to 
spasmodic  movements  of  the  intestines  dis- 
turbing the  inflamed  structures.  Any  move- 
ment of  the  body  increases  the  suffering,  so 
that  the  patient  instinctively  keeps  the  trimk 
at  rest,  and  assumes  a  characteristic  posture, 
in  order  to  reheve  all  abdominal  tension, 
namely,  lying  on  the  back,  with  the  thighs  and 
knees  flexed  and  the  legs  drawn  well  up. 
Moreover,  abdominal  respiration  is  restrained 
or  entirely  checked,  as  the  necessary  move- 
ments increase  the  pain ;  which  is  also  aggra- 
vated by  any  such  disturbance  as  the  act  of 
coughing,  vomiting,  or  defaecation  produces. 
At  the  same  time  there  is  the  most  exquisite 
tenderness,  so  that  the  patient  dreads  any 
objective  examination,  and  cannot  bear  the 
least  touch,  though  deeper  pressure  is  still 
more  unendurable.  In  some  cases  even 
the  weight  of  the  bed-clothes  cannot  be 
tolerated. 

Prominent  symptoms  occur  in  cormexion 
with  the  alimentary  canal.  The  appetite  is 
completely  lost,  but  there  is  intense  thirst. 
The  tongue  is  forred,  and  often  presents  a 
peculiar  appearance,  being  very  small,  red, 
and  irritable-looking,  while  it  soon  tends 
towards  dryness.  The  taste  is  affected,  and 
becomes  bitter  or  otherwise  disagreeable,  or 
even  disgusting.  The  breath  is  also  offen- 
sive. Nausea  and  vomiting  are  usually 
urgent  symptoms,  and,  as  a  rule,  set  in  very 
early.  Vomiting  occirrs  when  anything  what- 
ever is  taken,  or  even  spontaneously ;  while 
there  is  often  a  constant  feeling  of  sickness. 
At  first  the  vomited  matters  consist  of  mucus 
and  altered  food ;  subsequently  they  present 
a  grass-green  appearance;  or  under  certain 
circumstances  may  become  fseculent,  quite 
apart  from  intestinal  obstruction.  Gaseous 
eructations  are  also  common.  Constipation  is 
the  rule  in  acute  peritonitis,  though  it  can  be 
overcome  by  medicines  or  enemata  ;  but  ex- 
ceptionally diarrhoea  occurs,  and  Dr.  Fordyce 
Barker  af&rmed  that  this  symptom  is 
more  frequent  in  puerperal  peritonitis.  At 
first  the  intestmal  walls  are  more  or  less 
spasmodically  contracted,  but  they  soon 
become  paralysed,  so  that  they  are  distended 
to  a  variable  degree  with  gas,  and  this  fre- 
quently culminates  in  extreme  tympanites 
or  meteorism.  Duruag  the  development  of 
this  symptom,  irregular  and  inefficient  peri- 
staltic movements  of  the  bowel  often  occur, 
or  certain  parts  are  more  distended  than 
others ;  and  these  conditions  may  be  seen  or 
felt,  while  thay  give  rise  to  audible  rumbling 
or  gurgling  sounds  or  borborygmi,  and  aggra- 
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vate  the  pain.  The  rapidity  of  the  distension 
of  the  abdomen  will  depend  much  upon  the 
previous  condition  of  the  abdominal  walls 
as  to  whether  they  are  firm  or  lax  and 
yielding ;  and  upon  the  rapidity  with  which 
their  muscles  become  paralysed. 

The  only  other  notable  local  symptoms  in 
the  abdomen  are  referable  to  the  urinary 
organs.  The  lurine  not  only  presents  febrile 
characters,  but  is  usually  markedly  dimin- 
ished in  quantity,  and  may  even  be  sup- 
pressed.  What  is  passed  is  often  hot  and 
scalding.  Micturition  may  at  first  be  very 
firequent,  on  account  of  irritation  of  the 
bladder ;  subsequently  retention  is  hable  to 
occur,  owing  to  paralysis  of  this  organ.  The 
urine  is  not  uncommonly  albuminous. 

Jaundice  is  now  and  then  observed  in 
cases  of  acute  peritonitis,  and  is  probably 
due  to  some  obstruction  of  the  bile-duct. 

The  thoracic  symptoms  which  may  result 
from  the  local  effects  of  acute  peritonitis  are 
hiccough,  which  is  in  many  instances  very 
distressing;  the  form  of  dyspnoea  in  which 
the  respirations  are  very  hurried — reaching 
40,  50,  60,  or  more,  and  at  the  same  time 
shallow,  superficial,  and  upper  costal ;  some- 
times cough,  although  the  patient  makes 
every  effort  to  suppress  it ;  and  cardiac  dis- 
turbance, the  action  of  the  heart  becoming 
very  rapid.  The  disorder  of  the  respiratory 
and  circulating  functions  is  partly  due. to  the 
general  condition,  but  they  are  also  locally 
influenced  by  the  pain  accompanying  peri- 
tonitis ;  by  its  direct  effects  upon  the  dia- 
phragm ;  and  by  the  mechanical  conse- 
quences of  gaseous  or  fluid  acciunulations 
upon  the  diaphragm  and  thoracic  contents. 
Moreover,  morbid  conditions  within  the 
chest  may  be  associated  with  peritonitis, 
such  as  pleurisy,  pneumonia,  or  pericarditis. 

Physical  Signs. — The  conditions  resulting 
from  peritonitis  give  rise  to  certain  physical 
signs,  which  need  to  be  briefly  indicated. 
It  must  be  remembered  that  in  this  disease 
physical  examination  ought  invariably  to  be 
practised  most  gently  and  cautiously.  The 
causes  of  the  abnormal  physical  signs  are  the 
pain;  the  distension  and  disordered  move- 
ments of  the  intestines ;  and  the  presence  of 
inflammatory  products  or  of  other  materials 
m  the  peritoneal  cavity.  They  may  be  thus 
summarised :  (1)  The  abdomen  at  an  early 
period  of  the  case  may  be  slightly  depressed, 
owing  to  tension  of  the  muscles;  but  it 
speedily  becomes  more  or  less  enlarged,  and 
often  attains  a  great  size,  the  skm  being 
stretched,  and  the  lower  part  of  the  chest 
also  distended.  Generally  the  enlargement 
is  quite  symmetrical,  but  not  alwaj's.  A 
transverse  groove  is  sometimes  visible,  pass- 
ing across  the  epigastrium.  In  very  mus- 
cular individuals  the  abdomen  may  be  but 
Httle  enlarged  in  peritonitis.  (2)  There  is 
marked  absence  of  diaphragmatic  respu-atory 
movements,  and  these  movements  as  a  whole 
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are  restricted.    The  lower  intercostal  spaces 
do  not  fall  in  during  inspiration.  Very  rarely 
a  friction-fremitus  may  be  felt  over  some  part 
■of  the  abdomen  if  a  full  breath  can  be  taken. 
(3)  Intestinal  movements  are  often  seen  or 
felt  for  a  time.    (4)  Palpation  reveals  that 
the  abdomen  is  smooth  and  regular ;  at  first 
the  recti  and  other  muscles  are  felt  to  be- 
come  instinctively  contracted    and  rigid 
when  palpation  is  practised,  and  the  semi- 
lunar and  ti-ansverse  markings  may  even 
be  plainly  visible  ;  subsequently  the  sensa- 
tion is  usually  that  of  more  or  less  tym- 
panitic or  drum-like  tension.     There  are 
exceptional  cases  in  which  it  is  that  of  a 
fluid  accumulation.    (5)  Percussion  usually 
yields  chiefly  a  more   or  less  tympanitic 
sound,  though  not  necessarily  uniform  in 
tone  and  pitch  over  the  entire  abdomen.  If 
the  tympanites  is  extreme  the  sound  becomes 
muffled  and  toneless.    The  hepatic  dulness 
and  splenic  duhaess  are  diminished  or  com- 
pletely annulled,  even  though  there  be  no  gas 
in  the  peritoneum  itself.    A  small  quantity 
of  fluid  cannot  be  detected,  or  only  by  careful 
examination  in  certain  postures  {see  Ascites), 
and  it  is  usually  hardly  worth  while  in  cases 
of  peritonitis  to  distmrb  the  patient  for  this 
purpose.    Generally  the  dulness  due  to  fluid 
can  be  elicited  in  dependent  parts  of  the 
abdominal  cavity,  being  as  a  rule  distinctly 
movable  with  change  of  postm-e.    It  is  said 
that  the  line  of  demarcation  between  the 
•dulness  and  tympanitic  sound  is  foimd  to  be 
•zigzag  when  carefully  percussed  out,  owing 
to  the  fluid  getting  in  between  the  loops  of 
intestine.     In  exceptional  cases  of  acute 
peritonitis   the   dulness   of   fluid    is  the 
main  percussion-sound   noticed,  or  there 
may  be  limited  areas  of  dulness,  due  to  local 
collections.     Fluctuation  wiU  be  present 
where  there  is  fluid,  but  it  is  not  a  very 
reliable  sign  in  acute  peritonitis.    (6)  Aus- 
cultation, as  a  rule,  merely  reveals,  if  any- 
thing, sounds  of  the  movements  of  flatus  in 
the  stomach  and  intestine;  or  succussion- 
sounds,  due  to  the  shaking  up  of  fluid  and 
gas  m  these  organs.    Friction-sound  is  for 
•several  reasons  a  rare  phenomenon,  but  may 
occasionally  be  heard  over  some  spot  if  the 
patient  can  be  made  to  breathe  sufficiently 
deeply,  mainly  over  a  solid  organ,  and 
especially  the  hver.    (7)  Examination  of  the 
chest  often  reveals  more  or  less  compression 
of  the  lower  parts  of  the  lungs  ;  and  displace- 
ment of  the  heart  upwards  and  towards  the 
left. 

General  symptoms.  —  Pyrexia  usually 
sets  m  speedUy  in  acute  peritonitis,  but  in 
certain  cases  there  is  no  rise  of  temperature 
throughout.  While  presentmg  considerable 
differences,  as  a  rule  the  temperature  rises 
markedly  at  an  early  period— it  may  be  to 
104  or  105  —and  continues  high  for  a  time 
•though  generaUy  with  remissions,  having 
iiowever,  no  regular  course.   There  are  the 


usual  accompaniments  of  fever;   and  the 
urine  is  markedly  febrile,  being  concentrated, 
high-coloured,  and  depositing  urates  abun- 
dantly.   The  pulse  becomes  very  frequent, 
reaching  120,  140,  or  even  160;  it  is  also 
small,  sharp,   and  often  pecuharly  hard, 
wiry,  or  thready.    The  increased  rapidity  of 
breathing  is  partly  due  to  pyrexia.    It  must 
be  noted  that  elevation  of  temperature  is 
not_  always  present,  even  in  suppurative 
peritonitis.    The  patient  soon  presents  an 
aspect  of  serious  constitutional  disturbance  ; 
the  expression  of  the  face  is  one  of  pain  and 
grave    anxiety,   and  the    features  appear 
sunken,  pinched,  and  withered.     There  is 
much  debility  or  actual  prostration,  while  at 
the  same  time  the  patient  is  generally  un- 
easy and  restless,  tossing  the  arms  about, 
but  keeping  the  trunk  motionless.    A  more 
or  less  cyanotic  appearance  may  be  evident. 
There  are  usually  no  prominent  nervous 
symptoms  at  first,  except,  perhaps,  headache 
and  sleeplessness.    The  intellect  generally 
remains  clear  to  the  last,  and  it  occasionally 
happens  that  the  supervention  of  peritonitis 
rouses  a  patient  whose  consciousness  has 
been  previously  more  or  less  blunted.  In 
exceptional  cases  dehrium  and  a  tendency  to 
stupor  are  early  symptoms.     The  further 
progress  of  the  general  symptoms  wiU  be 
indicated  under  the  following  heading. 

Course  and  Terminations. — The  large 
majority  of  cases  of  acute  peritonitis  ter- 
minate fatally,  and  usually  within  a  few  days, 
the  progress  being  rapid.    It  is  important  to 
notice  that  the  patient  may  feel  better,  and 
that  the  pain  often  diminishes  or  even  subsides, 
sornetimes  suddenly,  while  the  general  con- 
dition is  becoming  progressively  worse.  The 
tympanites  may  also  become  less,  or  dis- 
appear.    Sometimes   before   the  close  an 
abundance  of  dark,  blood-stained  fluid  is 
discharged  from  the  stomach  and  bowels, 
without  any  effort.    Death  may  occur  while 
the  pyrexia  is  still  high;  but  usually  the 
phenomena    observed    become    those  of 
coUapse,  combined  with  signs  of  impaired 
respiration  and  stagnant  circulation.  The 
patient  is  greatly  prostrated.    The  counte- 
nance assumes  more  and  more  the  aspect  of 
collapse,  the  eyeballs  appearing  sunken  and 
surrounded  with  dark  areolae,  the  cheeks 
hollow,  and  the  features  markedly  pinched, 
with  blueness  of  the  lips ;  the  expression  is 
that  of  extreme  watchfulness  and  anxiety. 
The  temperature  falls,  and  often  becomes 
subnormal;  the   extremities  are  cold,  and 
the  skin  is  covered  with  clammy  sweats, 
while  the  prominent  parts  are  peculiarly 
cold  and  blue.  The  pulse  becomes  extremely 
rapid ;   feeble,  sometimes  to  complete  ex- 
tinction;  and  irregular.     The  respirations 
are  very  hurried  and  shallow ;  and  the  voice 
is  weak  or  lost.    As  already  stated,  the  mind 
generally  remains  clear  to  the  last ;  but  in 
certain  cases  the  mental  faculties  are  some- 
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what  obsciu-ed  towards  the  close,  and  dehrium 
of  a  low  type  occurs ;  occasionally  a  coma- 
tose condition  supervenes.  In  some  in- 
stances the  symptoms  become  those  of  the 
'  typhoid  state.' 

Acute  peritonitis  occasionally  subsides 
into  a  chronic  condition,  in  which  localised 
accumulations  of  fluid  remam,  and  the 
patient  lingers  on,  the  temperature  continu- 
ing elevated,  but  presenting  irregularities. 
Different  events  may  thenocciu:,svich asburst- 
ing  of  fluid-collections  in  various  directions, 
the  supervention  of  septicsemia  or  pysemia, 
or  general  wastmg  and  anaemia,  death  ulti- 
mately taking  place  after  a  variable  interval. 

Recovery  ensues  in  a  certain  proportion  of 
cases,  where  the  inflammation  has  not  been 
extensive,  and  where  its  products  are  either 
fibrinous  or  sero-fibrinous.  Improvement 
is  indicated  by  a  concomitant  diminution  of 
the  abdominal  symptoms ;  restoration  of  the 
action  of  the  bowels ;  sometimes  an  increase 
in  the  quantity  of  itrrne;  a  change  for  the 
better  in  the  aspect  and  expression  of  the 
patient ;  increased  fubaess  and  force  of  the 
pulse,  and  diminution  of  its  frequency;  a 
gradual  fall  of  temperature;  restoration  of 
sleep  ;  and  sometimes  the  occurrence  of 
perspiration.  It  is  said  that  occasionally  a 
crisis,  with  critical  discharges,  occurs,  but 
this  is  quite  exceptional,  the  decline  of 
temperature  being  usually  by  lysis.  After 
immediate  recovery  from  acute  peritonitis 
the  effects  of  adhesions  may  prove  serious. 

Clinical  Varieties.— It  wiU  only  be 
practicable  to  indicate  here  some  of  the 
most  striking  of  the  clinical  variations  pre- 
sented by  cases  of  acute  peritonitis.  Two 
special  forms  are  described  in  separate 
articles.  See  Puerperal  Diseases;  and 
Pelvic  Peritonitis. 

{a)  Peritonitis  from  Intestinal  Ob- 
struction.—Here  the  symptoms  of  the 
obstruction  are  the  most  prominent,  and 
the  peritonitis  only  modifies  them,  while  it 
helps  to  hasten  the  fatal  issue,  _  which  is 
mainly  due  to  the  intestinal  condition.  It  is 
in  these  cases  that  the  movements  of  the 
bowels  are  most  evident,  and  the  meteorism 
is  extreme.  The  temperature  may  continue 
normal  or  even  subnormal  throughout.  The 
course  is  usually  very  rapid.  ,    ,  .  . 

(6)  Perforative.— When  general,  this  is 
an  intense  and  very  fatal  form  of  peritonitis, 
which  usually  runs  its  course  very  speedily, 
especially  if  highly  irritating  materials  gain 
access  into  the  peritoneum.  UsuaUy  it  is 
distinctly  preceded  by  the  characteristic 
symptoms  of  the  perforation;  or  some 
condition  is  present  in  which  a  perforation 
may  be  anticipated.  Therefore,  if  rigors 
occur,  they  in  most  cases  follow  a  sudden 
local  pain,  which  spreads  rapidly  over  the 
abdomen .  The  local  symptoms  are  extremely 
marked,  and  the  vomiting  is  likely  to  be 
most  violent,  except,  it  is  said,  in  those  cases 


where  the  stomach  itself  is  the  seat  of  a. 
large  perforation.  Moreover,  there  may  be 
signs  of  gas  in  the  peritoneal  cavity  {see  3. 
Peritoneum,  Gas  in).  The  symptoms  of  col- 
lapse are  evident  from  the  first,  and,  as  a 
rule,  quickly  increase.  The  temperature  is 
often  below  the  normal,  but  there  may  be 
more  or  less  febrile  reaction.  Should  the 
perforation  take  place  into  a  limited  portion 
of  the  peritoneum,  the  symptoms  are  corre- 
spondingly limited  and  less  severe. 

(c)  Adynamic  or  Typhoid. — Gases  of 
peritonitis  may  be  thus  grouped  which 
exhibit  a  disposition  to  the  rapid  develop- 
ment of  adynamic  or  typhoid  symptoms. 
These  may  depend  upon  the  condition  mth 
which  the  peritonitis  is  associated ;  or  upon 
septicaemia  or  pyaemia,  arising  from  the 
absorption  of  inflammatory  products  from 
the  peritoneum.  In  some  of  these  cases  the 
local  symptoms  are  not  so  evident,  and  may 
be  quite  latent. 

(d)  Latent. — This  term  implies  that  the 
characteristic  symptoms  of  peritonitis  are 
either  altogether  absent,  or  so  indefinite  as 
to  be  practically  valueless  for  diagnostic 
purposes.  Such  an  event  may  happen  in, 
cases  belonging  to  the  adynamic  group, 
where  the  patient's  consciousness  is  so 
impaired  that  he  cannot  feel  pain ;  but  even 
then  pressure  over  the  abdomen  may  bring 
out  indications  of  tenderness,  if  carefully 
watched  for.  In  latent  peritonitis  the  fluid 
is  generally  pure  pus.  For  some  latent  cases 
of  acute  peritonitis,  of  which  the  wriier  has 
seen  a  striking  instance,  no  explanation  can. 
be  given.  They  appear  to  be  frequent  in 
Bright' s  disease. 

(e)  Infantile. — This  has  been  described 
as  a  variety  of  peritonitis.  In  young  mfanta 
pain  and  tenderness  in  this  disease  are  indi- 
cated by  the  expression,  and  by  a  short  cry 
or  whine.  They  do  not  cry  loudly,  on 
account  of  the  pain  thus  caused.  The  abdo- 
men is  greatly  distended  with  flatus.  Vomit- 
ing is  less  common  in  children  than  in- 
adults.  Pyrexia  is  usually  considerable  at 
an  early  period  ;  and  the  pulse  becomes  ex- 
tremely frequent,  even  uncountable.  Occa- 
sionally convulsions  occur.  The  course  is- 
very  rapid  in  yovmg  children  as  a  rule. 

(/)  Local  or  Circumscribed.— Cases 
of  locahsed  peritonitis  belong  practically  to 
two  groups.  The  first  includes  those  _m 
which  there  is  a  Hmited  fibrinous  exudation 
—a  dry  peritonitis— set  up  by  some  locaL 
irritation,  especially  m  connexion  with  one ^ 
of  the  solid  organs,  such  as  a  cancerous  liver, 
or  with  a  tumour.  Such  a  condition  is  only 
indicated  bv  a  correspondingly  locahsed  pain 
and  tenderness  ;  with  perhaps  fi-iction-tremi- 
tus  and  sound,  elicited  durmg  the  respuratorj 
movements.  The  other  local  as  well  as  tne 
general  symptoms  of  peritonitis  are  absent, 
and  the  constitution  firequently  does  not, 
appear  to  suffer  m  the  least.  In  the  second 
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group  a  limited  effusion  occurs,  which  he- 
comes  purulent;  or  there  may  be  several 
such  effusions.     Here   the  symptoms  are 
more  severe,  but  the  pain  and  tenderness 
are  still  circumscribed,  and  in  time  external 
objective  signs  often  appear  in  the  corre- 
sponding region  of  the  abdomen,  such  as 
limited  fialness,  a  feeling  of  firmness  followed 
by  elasticity  or  fluctuation,  redness  of  the 
skin,  and  dulness  on  percussion.    The  more 
characteristic  abdominal  symptoms  of  acute 
peritonitis  are  either  absent,  or  much  less 
prominent  than  usual.    The  general  symp- 
toms, however,  are  frequently  very  marked, 
hut  they  are  merely  of  a  felarile  character, 
preceded  in  many  cases  by  rigors.    The  sub- 
sequent progress  of  the  symptoms  will  de- 
pend iipon  the  course  of  events.  Thus, 
general  peritonitis  may  be  set  up ;  the  ac- 
cumulation may  burst  externally ;  a  commu- 
nication may  be  formed  with  some  internal 
hollow  organ,  especially  the  intestine,  when 
gas  finds  its  way  into  the  space,  giving  rise 
to  a  limited  tympanitic  sound  on  percussion, 
and  the  fluid  is  evacuated  by  the  bowel ; 
pyaemia  may  occur ;  or  the  condition  may 
become  more  or  less  chronic,  and  the  fluid 
is  ultimately  evacuated  in  some  direction 
or  other,  or  undergoes  a  caseous  change,  or 
is  absorbed,  a  cure  resulting,  with  the  for- 
mation of  fibrous  thickening  and  adhesions. 
Any  organ  in  the  vicinity  of  localised  peri- 
tonitis is  likely  to  be  disturbed  in  its  func- 
tions ;  and  the  accumulation  of  inflammatory 
products    may   physically  interfere  with 
neighboiu-ing  structures.     Inflammation  of 
the  great  omentum  is  attended  with  very 
marked  superficial  pain  and  tenderness. 

{g)  Complicated.— Clinical  varieties  of 
peritonitis  not  uncommonly  result  from  its 
associated  conditions.  Thus  it  may  be  modi- 
fied by  some  disease  to  which  it  is  secon- 
dary, such  as  typhoid  fever  or  pytemia ;  or 
it  is  accompanied  by  some  other  affection, 
such  as  muco-enteritis,  pleurisy,  or  peri- 
carditis; or  the  peritonitis  gives  rise  to 
secondary  lesions,  which  modify  the  clinical 
history  of  particular  cases. 

Diagnosis. — In  well-marked  cases  the 
diagnosis  of  acute  peritonitis  is  sufficiently 
obvious,  as  evidenced  by  the  cause  of  the 
disease ;  its  mode  of  onset ;  the  severity  and 
character  of  the  local  symptoms ;  the  physi- 
cal signs;  the  nature  and  gravity  of  the 
general  symptoms;  and  the  rapid  progress 
•of  the  case.  More  or  less  difiiculty  may  be 
experienced  when  the  peritonitis  is  asso- 
ciated with  certain  other  conditions  in  the 
abdomen,  modifying  its  symptoms  ;  when  it 
is  obscured  by  the  general  state  of  the 
patient;  when  its  symptoms  are  quite 
latent;  or  when  the  disease  is  local.  In 
•some_  instances  it  is  impossible  to  dis- 
tinguish positively  between  mere  ascites  and 
mflammatory  effusion.  It  is  very  import- 
ant to  bear  in  mind  the  conditions  ia  which 


latent  peritonitis  is  liable  to  occur,  especially 
Bright's  disease.  It  may  happen  that  the 
diagnosis  of  peritonitis  is  clear  enough,  but 
that  its  cause  cannot  be  discovered,  or  only 
after  very  thorough  investigation. 

There  are  certain  affections  which  must 
be  remembered  as  being  liable  to  simulate, 
and  to  he  mistaken  for,  acute  peritonitis. 
(1)  The  writer  has  seen  cases  of  extreme 
tympanites,   accompanied    with    pain,  in 
typhoid  fever,  and  in  low  febrile  diseases, 
such  as  erysipelas,  very  much  resembling 
some  forms  of  peritonitis.    (2)  Painful  con- 
ditions of  the  abdominal  wall  may  prove 
troublesome,  namely,  muscular  rheumatism, 
localised  inflammation,  and  cutaneous  hyper- 
jEsthesia.    Here,  however,  although  there  is 
superficial  and  usually  diffused  pain,  with 
marked  tenderness,  which  may  be  extreme, 
there  are  none  of  the  grave  abdominal  and 
general  symptoms  observed  in  peritonitis, 
with  the  pecuhar  pulse  and  other  charac- 
teristic phenomena.     In   connexion  with 
hysteria  intense  hypersesthesia  of  the  abdo- 
men is  occasionally  met  with,  with  more  or 
less  distension,  sickness,  and  constipation, 
and  even  apparently  severe  constitutional 
disturbance,  a  combination  of  symptoms 
which  may  closely  simulate  peritonitis.  Due 
care  should,  however,  prevent  any  mistake 
in  diagnosis,  for  the  patient  is  generally  ob- 
viously hysterical;  no  cause  of  peritonitis 
can  be  discovered  ;  the  hypersesthesia  is  very 
superficial,  and  pressure  can  be  borne  if  the 
patient's  attention  is  taken  off ;  while  the 
general  symptoms  are  not  really  those  of 
peritonitis,  and  there  is  little  or  no  pyrexia. 
(3)  Painful  affections  within  the  abdomen 
have  to  be  distinguished  from  peritonitis. 
These  comprise  cramp  in  the  stomach;  intes- 
tinal colic,  including  that  due  to  lead ;  the 
passage  of  hepatic  or  renal  calculi ;  paiaful 
affections  connected  with  the  female  genera- 
tive organs ;  and  perhaps  neuralgia  impHcat- 
ing  certain  abdominal  viscera.    In  many  of 
these  cases  the  pain  is  accompanied  with 
vomiting,  frequent  pulse,  and  considerable 
general  disturbance,  tending  more  or  less 
towards  collapse.    The  history  of  the  case, 
and  the  investigation  of  its  causes  ;  with  the 
mode  of  onset  and  progress  of  the  symptoms, 
as  well  as  their  precise  character,  ought  as  a 
rule  to  render  the  diagnosis  at  once  evident. 
Moreover,  the  colicky  and  neuralgic  pains 
are  usually  relieved  by  pressure.  Doubtful 
cases  must  be  watched,  when  any  difficulty 
will  probably  soon  be  cleared  up.    It  must  be 
remembered,  however,  that  some  of  the  condi- 
tions mentioned  may  set  up  local  inflamma- 
tion, and  even  peritonitis,  and  thus  the  diagno- 
sis will  be  rendered  more  obscure.  (4)  Certain 
objective  morbid  conditions  within  the  abdo- 
men must  also  be  alluded  to  in  relation  to 
the  diagnosis  of  peritonitis.    It  may  be  im- 
possible to  distinguish  between  this  com- 
plaint and  the  graver  forms  of  enteritis, 
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especially  that  resulting  from  intestinal  ob- 
struction, but  the  diagnosis  is  not  of  prac- 
tical moment,  and  the  two   diseases  are 
usually  combined  sooner  or  later.    The  posi- 
tive diagnosis  of  peritonitis  in  some  cases  of 
perforation  may  also  be  impracticable.  In 
certain  local  forms  of  inflammation  involving 
the  cellular  tissue,  such  as  perinephritis  and 
perityphlitis,  it  cannot  be  certainly  known 
whether  the  peritoneum  is  involved  or  not ; 
but  it  may  be  assumed  that  the  neighbouring 
portion  of  the  membrane  is  very  soon  impli- 
cated,  and  the   peritonitis   may  become 
general.    Possibly  circimastances  might  arise 
under  which  accumulations  of  fluid,  such  as 
an  ovarian  cyst,  a  hydatid  tumour,  or  a  dis- 
tended bladder,  might  simulate  peritonitis 
with  effusion,  but  there  rarely  ought  to  be 
any  real  difficulty  in  these  cases.  These  con- 
ditions, as  well  as  other  tumours,  may,  how- 
ever, set  up  peritonitis.    A  sudden  severe 
pain  due  to  the  rupture  of  an  obscure  aneur- 
ysm in  the  subperitoneal  tissue  may  be  mis- 
taken for  perforation  and  subsequent  peri- 
tonitis.   (5)  It  must  be  mentioned  that  at 
first  acute  pleurisy    or    pneumonia  may 
simulate  peritonitis,  the  pain  present  in  these 
diseases  being  referred  to  the  upper  part  of 
the  abdomen,  or  even  to  a  more  extensive 
area,  and  being  accompanied  with  tender- 
ness.   In  some  of  these  cases,  however,  the 
peritoneum  itself  may  be  locally  inflamed. 

Prognosis. — Acute  peritonitis  must  always 
be  regarded  as  a  serious  disease,  and  in  many 
cases  the  prognosis  is  extremely  grave,  or 
even  hopeless.  Moreover,  its  progress,  when 
general,  is  usually  very  rapid,  so  that  the 
patient  may  die  withm  thirty-six  or  forty- 
eight  hours,  and  generally  succtmibs  within 
a  week.  Death  may  occur,  however,  in  three 
or  four  weeks,  or  even  at  a  later  period.  _  In 
some  of  the  cases  of  very  short  duration, 
death  is  due  rather  to  the  cause  of  the  peri- 
tonitis, such  as  intestinal  obstruction  or  per- 
foration, than  to  the  disease  itself.  The 
indications  afforduig  hope  of  recovery  have 
already  been  pointed  out,  but  the  practitioner 
must  guard  against  being  misled  mto  giving 
a  hopeful  prognosis  from  mere  improvement 
in  the  subjective  feelings  of  the  patient,  with- 
out any  corresponding  amelioration  in  the 
objective  local  symptoms,  and  in  the  general 
condition.  Even  in  cases  where  recovery 
takes  place,  the  effects  of  adhesions  and  other 
remaining  morbid  conditions  must  be  borne 
in  mmd,  as  these  may  subsequently  become 
troublesome  or  even  dangerous. 

The  prognosis  of  acute  peritonitis  will  be 
materiaUy  influenced  by  the  foUowmg  con- 
siderations :  (1)  Its  cBtiology.-The  most 
grave  forms  are  those  due  to  perforation; 
and  those  of  septic  origm,  especially  puer- 
peral peritonitis.  That  associated  with 
Brighfs  disease  and  other  forms  ot  blood- 
poisoning  is  also  very  serious.  When  the 
disease  arises  from  direct  injury,  or  from 


some  local  irritation,  the  prognosis  is  much 
more  hopeful.    (2)  TJie  patient. — In  young 
infants  peritonitis  is  absolutely  fatal,  and 
it  is  extremely  grave  in  children  generally. 
A  weak  or  low  condition  of  the  patient, 
from   bad   hving,  intemperance,  previous 
illness,  or  other  causes,  renders  the  pro- 
gnosis more  serious.  (3)  The  extent,  rapiSitij, 
and  precise  nature  of  the  disease.  —  Peri- 
tonitis is  more  serious  in  proportion  to  its 
extent ;  and  when  it  is  local  the  result  is 
much  more  hopeful,  especially  if  the  pro- 
ducts of  the  inflammation  seem  to  be  merely 
lymph  or   sero-fibrinous  fluid,  when  no 
particular  danger  need  be  anticipated.  If 
the  course  of  the  disease  is  very  rapid,  the 
prognosis  is  exceedingly  grave,  partly  be- 
cause the  inflammatory  products  are  then 
probably  of  a  low  type.   When  peritonitis 
shows  any  tendency  to  become  chronic,  there 
is  more  hope ;  but  even  then  a  fatal  issue 
may  ultimately  occur  from  various  causes. 
(4)  The  symptoms. — It  may  be  stated  gene- 
rally that  the  more  severe  the  symptoms  of 
peritonitis  are  as  a  whole,  the  more  dangerous 
is  the  case.    Among  the  chief  indications  of 
special  danger  may  be  mentioned  extreme 
tjonpanites;  urgent  vomiting;  the  passage 
of  bloody  fluid  from  the  stomach  or  bowels  ; 
great  dyspnoea ;  incessant  hiccough ;  very 
high  fever ;  rapid  development  of  signs  of  col- 
lapse ;  typhoid  symptoms,  with  low  nervous 
phenomena ;  and  an  extremely  rapid,  feeble, 
and  frregular  pulse.    (5)  Complications. — 
These  may  increase  the  gravity  of  a  case  of 
peritonitis,  such  as  pleurisy,  pneumonia,  or 
pericarditis. 

Treatment. — It  will  be  evident  that  no 
uniform  plan  of  treatment  can  be  apphcable 
to  aU  cases  of  peritonitis,  and  much  judg- 
ment and  consideration  on  the  part  of  the 
practitioner  are  often  needed  in  the  man- 
agement of  this  serious  disease.  There  are, 
however,  certain  definite  indications  to  be 
recognised,  which  will  now  be  pointed  out,  as 
well  as  the  principal  means  by  which  they 
should  be  carried  out. 

{a)  Attention  must,  in  the  first  place,  be 
directed  to  the  cause  of  the  peritonitis,  which 
in  obscure  cases  should  be  carefully  sought 
for,  and,  if  possible,  got  rid  of  or  mitigated. 
This  may  be  illustrated  by  an  accumulation 
of  fffices,  hernia,  and  other  forms  of  intes- 
tinal obstruction.  In  most  cases,  however, 
this  indication  cannot  be  fulfilled  ;  but  even 
then  attention  must  be  dfrected  to  the  cause. 

(&)  The  next  indication  is  to  endeavour  to 
combat  the  inflammation  itself,  so  as  to 
arrest  or  subdue  it,  to  influence  its  products, 
and  to  obviate  its  injiu-ious  effects  upon  the 
abdominal  organs.  Rest  for  the  affected 
structures  is  essential,  so  far  as  it  can  be  ob- 
tained. It  will  rarely  be  necessary  to  enjom 
rest  for  the  abdomen  as  a  whole,  as  the 
patient  usually  instinctively  attends  to  this 
pomt,  and  will  assume  the  position  afready 
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described.  It  must  be  understood,  however, 
that  he  is  to  be  absohitely  confined  to  bed, 
and  not  to  be  allowed  to  get  up  for  any  pur- 
pose whatever.  It  may  be  desirable  to  raise 
the  bed-clothes  from  the  body,  by  means  of  a 
cradle  or  other  suitable  appara,tus,  so  as  to 
prevent  all  distm-bance  fi'om  this  source.  A 
pillow  may  be  placed  under  the  knees.  If 
not  otherwise  indicated,  it  is  extremely  im- 
portant in  early  cases  of  peritonitis  to  give 
as  little  as  possible  in  the  way  of  food.  Of 
course,  in  cases  of  perforation  of  the  stomach 
or  intestines,  nothing  whatever  must  be  given 
bv  the  mouth.  In  other  instances  only 
fi."agments  of  ice,  or  small  quantities  of  iced 
drinks,  should  be  allowed,  or  iced  milk,  beef- 
tea,  or  meat-juice,  if  they  can  be  retained. 
Not  uncommonly  the  stomach  rejects  every- 
thing, and  then  recourse  may  be  had  to  small 
nutrient  enemata  or  suppositories  of  arti- 
ficially digested  materials. 

Abstraction  of  blood,  either  by  venesection 
or  by  the  apphcation  of  leeches  to  the  abdo- 
men, is  a  common  practice  in  acute  peri- 
tonitis. If  this  measure  be  thought  desirable, 
it  is  certainly  preferable  to  remove  the  blood 
locally ;  from  ten  to  thirty  leeches  may  be 
applied  in  different  cases,  but  not  more.  Ee- 
moval  of  blood  can  only  be  of  service  in  the 
early  stage  of  the  disease,  and  is  decidedly 
injurious  when  the  inflammatory  process  has 
progressed  considerably,  and  especially  if  it 
has  advanced  rapidly.  Moreover,  it  must 
not  be  practised  in  low  forms  of  peritonitis, 
or  if  the  patient  is  badly  nourished  and  weak 
from  any  cause.  Healthy,  strong,  and  ple- 
thoric subjects  are  most  likely  to  be  benefited 
by  abstraction  of  blood.  This  measure  is 
also  useful  in  some  forms  of  local  peritonitis. 

The  chief  medicines  which  are  employed 
for  their  immediate  effects  upon  peritonitis 
are  calomel  and  opium,  and  they  are  usually 
given  in  combination,  in  the  form  of  pill, 
every  two  to  four  hours.  The  calomel  is 
administered  until  the  system  is  brought 
under  the  influence  of  mercury ;  or,  in  the 
case  of  infants,  this  is  sometimes  effected  by 
inimction  with  the  mercurial  ointment.  In 
the  writer's  opinion,  mercurialisation  as  a 
routine  plan  of  treatment  in  peritonitis  is  to 
be  strongly  deprecated,  and  he  has  never 
seen  any  good  result  from  its  employment. 
Opium,  however,  is  a  remedy  of  extreme 
value,  and  is  often  our  sheet-anchor.  Amongst 
other  beneficial  effects,  it  acts  upon  the 
stomach  and  bowels,  being  generally  sup- 
posed to  arrest  peristaltic  action  in  the  latter, 
though  some  are  of  opinion  that  it  excites 
peristaltic  action  but  diminishes  reflex  irri- 
tation, la  whatever  way  this  drug  acts,  its 
beneficial  effects  upon  these  organs  are  very 
manifest.  Opium  is  usually  given  in  doses 
of  gr.  ^  to  ij.  in  the  form  of  pill,  and  re- 
peated every  two  to  four  hours.  It  is 
remarkably  tolerated  in  acute  peritonitis, 
unless  there  be  renal  disease,  when  it  must 
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be  given  very  cautiously,  or  not  at  all.  In 
children  it  must  also  be  administered  with 
due  care.  If  the  stomach  is  extremely  irri- 
table, tincture  of  opium  may  be  administered 
in  the  form  of  enema ;  or,  which  is  prefer- 
able, morphine  maybe  substituted, especially 
by  subcutaneous  injection ;  and  this  agent 
may  be  also  employed  as  an  adjunct  to  the 
internal  exhibition  of  opium,  if  the  pain 
should  be  very  intense.  Tincture  of  aconite, 
veratrum  viride,  and  digitalis  have  been 
employed  for  their  supposed  effects  in  check- 
ing inflammation  in  the  early  stages  of  acute 
peritonitis,  but  in  the  vnriter's  opinion  they 
cannot  be  recommended. 

The  question  of  local  applications  to  the 
abdomen,  as  regards  their  immediate  effects 
upon  peritonitis,  is  important,  but  by  no 
means  setHed,  The  common  practice  is  in 
favour  of  employing  hot  applications,  in  the 
form  of  light  poultices  or  fomentations,  to 
which  anodynes  may  be  added ;  or  turpen- 
tine stupes  or  sinapisms.  The  use  of  cold 
has,  however,  been  strongly  advocated  by 
many  authorities  in  the  early  stage  of  peri- 
tonitis. It  may  be  employed  either  by  means 
of  cold  compresses,  frequently  changed  ;  a 
bladder  containing  pounded  ice,  not  too 
heavy  ;  or  flannels  dipped  in  iced  water.  The 
effects  claimed  for  this  treatment  are  that 
it  contracts  the  vessels  ;  allays  nervous  irri- 
tabUity,  and  consequently  intestinal  disturb- 
ance; and  alleviates  pain.  The  sensations 
of  the  patient  must  be  some  guide  as  to  its 
continuance.  At  a  later  period  hot  applica- 
tions are  decidedly  to  be  preferred,  as  the 
cold  applications  can  be  of  no  service,  and 
will  probably  prove  injurious. 

(c)  The  general  condition  of  the  patient  in 
cases  of  acute  peritonitis  always  demands 
constant  attention,  and  in  many  instances  it 
is  the  chief  matter  for  consideration.  When- 
ever any  tendency  to  collapse  or  adynamia 
sets  in,  alcoholic  stimulants  are  called  for,  in 
variable  quantity  according  to  circumstances, 
brandy  and  champagne  being  the  most  suit- 
able. Their  administration  must  not  be  left 
until  too  late  a  period.  They  are  best  given 
at  frequent  intervals  in  small  quantities.  If 
stimulants  cannot  be  borne  by  the  stomach, 
brandy  should  be  given  in  enemata.  Liquid 
nourishing  food  is  also  often  required  in 
large  quantities,  and  may  be  administered 
in  the  same  way.  Quinine  in  full  doses, 
ether,  musk,  camphor,  ammonia,  bark,  and 
turpentine,  are  the  chief  medicines  which 
may  be  called  for  in  bad  cases,  to  combat 
the  general  symptoms.  Subcutaneous  injec- 
tion of  ether  or  camphor  may  be  of  service 
in  extreme  conditions. 

(d)  Symptoms  often  call  for  special  atten- 
tion in  acute  peritonitis,  although  most  of 
them  tend  to  be  alleviated  by  the  measures 
already  considered.  It  will  only  be  necessary 
to  allude  further  to  the  following  points. 
Nausea  and  vomiting  may  call  for  small 
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doses  of  iced  effervescents,  with  diluted  hydro- 
cyanic acid  and  morphine ;  soda-water  and 
railk ;  or  minim  doses  of  creasote.  Constipa- 
tion in  most  cases  ought  on  no  accoimt  to 
be  disturbed ;  if  any  treatment  is  indicated, 
calomel  at  first,  followed  by  enemata,  will 
answer  the  purpose.  The  treatment  of  cer- 
tain forms  of  peritonitis  by  saline  aperients 
has  been  advocated,  but  in  the  writer's 
opinion  such  treatment  is  most  dangerous. 
Excessive  diarrhoea  in  certain  cases  may 
require  to  be  checked  by  enemata  containing 
laudanum.  Meteorism  is  sometimes  relieved 
by  the  apphcation  of  a  turpentine  stupe,  or 
the  administration  of  calomel  in  suitable 
cases;  if  very  troublesome,  the  use  of 
enemata  containing  turpentine,  the  passage 
of  a  long  tube  jper  rectum,  or,  in  extreme 
cases,  the  puncture  of  the  distended  intes- 
tines in  several  places  with  a  fine  trocar, 
are  the  measures  indicated.  Punctures  are, 
however,  more  dangerous  than  in  tym- 
panites from  simple  obstruction,  as  the 
intestinal  coats  have  lost  their  elasticity,  so 
that  the  apertures  are  inclined  to  gape,  and 
to  allow  the  escape  of  faeces  into  the  peri- 
toneum. The  relief  of  this  symptom  has 
often  a  marked  effect  upon  dyspnoea.  Hic- 
cough calls  for  sedatives,  ether,  the  applica- 
tion of  sinapisms  or  blisters  to  the  epigastrium, 
and,  if  dangerous,  inhalation  of  chloroform. 

(e)  The  question  of  operative  interference 
in  relation  to  acute  peritonitis  has  now  come 
to  occupy  a  prominent  position.  In  cases  of 
large  effusion  paracentesis  may  be  decidedly 
indicated,  and  in  one  case  tmder  the  writer's 
care  this  procedure  was  followed  by  complete 
recovery.  The  more  grave  operation  of 
opening  the  abdomen,  washing  out  the  peri- 
toneal cavity,  and  inserting  a  drainage-tube  is 
also  not  uncoromonly  practised  at  the  present 
day  in  cases  of  general  peritonitis,  especially 
when  it  is  septic  and  purulent,  and  not  due 
to  perforation.  Accumulations  of  pus  must 
also  be  let  out,  in  accordance  with  the  usual 
surgical  principles  and  methods.  For  details 
on  these  points,  the  reader  must  refer  to 
surgical  works. 

In  cases  of  peritonitis  where  recovery 
ensues,  much  care  is  required  during  con- 
valescence, as  regards  diet  and  general 
management;  and  the  removal  of  un- 
absorbed  morbid  products  may  be  aided  by 
applying  bUsters  or  iodine  to  the  abdomen, 
the  administration  of  iodide  of  potassium, 
and  the  employment  of  baths  and  other 
suitable  measures. 

2  Peritoneum,  Chronic  Inflamma- 
tion of.— Synon.:  Chronic  Peritonitis.— 
This  affection,  like  the  acute  form,  may 
involve  the  peritoneum  more  or  less  gener- 
ally ;  or  only  over  a  localised  and  limited 
area.  The  conditions  included  under  the 
term  are  somewhat  indefinite,  but  not  un- 
commonly they  are  well-marked  pathologic- 


ally, as  weU  as  of  considerable  clinical  im- 
portance. 

Etiology   and   Pathology.  —  Without 
entering  into  details,  it  must  suffice  to  point 
out  the  circumstances  under  which  chronic 
peritonitis  may  occur :  (1)  There  is  no  doubt 
as  to  its  being,  though  rarely,  a  sequel  of  one 
or  more  attacks  of  acute  or  subacute  peri- 
tonitis, either  general  or  local,  but  especially 
the  latter;  and  after  a  circumscribed  acute 
peritonitis  chronic  changes  may  gradually 
spread  more  or  less  widely.   Moreover,  the 
conditions  remaining  after  an  attack  of  peri- 
tonitis are  liable  to  set  up  further  mischief 
of  a  chronic  nature.    (2)  Chronic  peritonitis 
may  become  associated  with  ascites,  but 
more  particularly  when  repeated  paracentesis 
has  been  performed  for  the  relief  or  cure  of 
this  condition.   In  some  of  these  cases  prob- 
ably the  ascites  is  the  result  of  a  simple 
chronic  peritonitis.     (3)  LocaUsed  chronic 
peritonitis  is  common  as  the  result  of  con- 
tinued irritation,  set  up  by  some  diseased 
organ,  such  as  a  cirrhotic  or  cancerous  Uver, 
cancer  or  chronic  ulcer  of  the  stomach,  old 
hernias,  tumours,  and  various  other  obvious 
conditions.  There  are,  however,  cases  occa- 
sionally observed  in  which  the  cause  is  not 
so  evident,  and  these  have  been  attributed  to 
irritation  by  accumulation  of  faeces,  or  to  re- 
peated pressure  or  other  mechanical  causes 
acting  from  without.     Extensive  chronic 
peritonitis  also  starts  occasionally  from  a 
local  centre,  and  especially  perihepatitis  prob- 
ably.    (4)  Morbid  formations  in  the  peri- 
toneum itself  are  very  liable  to  set  up 
chronic  inflammation.  Of  these  the  principal 
are  tubercle  and  cancer ;  and  tubercular  and 
cancerous  peritonitis  constitute  important 
forms  of  this  disease.    (5)  In  rare  instances 
a  chronic  inflammatory  effusion  collects  in 
the  peritoneal  cavity  without  any  obvious 
cause.    The  fluid  may  be  actually  purulent 
■under  these  circumstances,  but  is  generally 
serous,  and  cannot  be  distinguished  from  that 
of  mere  ascites.    This  chronic  effusion  has 
been  noticed  during  convalescence  from 
fevers ;  and  has  occasionally  been  attributed 
to  cold  and  wet.  Distmct  chronic  peritonitis 
also  sometimes  occurs  as  an  iudependent 
disease,  and  has  then  been  referred  to  chronic 
Bright's  disease,  alcoholism,  gout,  rheuma- 
tism, lead-poisoning,  cardiac  disease,  and 
other  causes.    A  case  is  recorded  by  Drs. 
Fagge  and  Pye- Smith  in  which  the  peri- 
toneum, pleurae,  and  pericardium  were  all 
involved,  with  the  tunica  vagmaUs,  there 
being    chronic    effusion,   with  enormous 
thickening,  but  no    tubercle  or  visceral 

Anatomical  Characters.  —  The  precise 
conditions  present  in  an  individual  case  of 
chronic  peritonitis  are  subject  to  great 
variety,  as  regards  theur  nature,  extent,  and 
site;  but  their  general  characters  can  be 
readily  indicated. 
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Adhesions  or  fibrous  thickenings  connected 
■with  the   serous    membrane    are  almost 
constantly  present  in  different  degrees,  and 
not  infrequently  they  constitute  the  sole 
anatomical  evidences  of  chronic  peritonitis. 
They  result  from  the  development  of  the 
inflaromatory  products,  and  the  formation  of 
connective  or  fibrous  tissue,  with  new  vessels. 
The  thickening  varies  much  in  degree,  rang- 
ing from  what  is  scarcely  perceptible,  to  the 
production  of  a  dense  fibrous  mass  an  inch 
or  more  ua  thickness,  as  the  writer  has  seen. 
It  may  be  evident  in  the  parietal  peri- 
toneum ;  around  organs,  forming  more  or 
less  thick  and  firm  capsules ;  or  in  the  peri- 
toneal folds,  especially  the  omentum  and 
mesentery.     Adhesions  or  agglutinations 
also  form  between   different   parts,  thus 
uniting  organs  to  each  other,  to  the  abdomi- 
nal walls,  or  to  the  mesentery  or  omentum  ; 
or  sometimes  matting  the  whole  together 
into  an  inseparable  and  indistinguishable 
mass.    They  present  great  variety,  and  by 
the  movements  which  take  place  within  the 
abdomen  they  may  be  stretched  or  made 
looser,  or  even  be  got  rid  of  altogether  in 
some  instances,  when  they  have  formed  after 
an  acute  attack.    On  the  other  hand,  in 
many  cases  the  adhesions  and  thickenings 
'tend  to  become  gradually  stronger  and 
denser,  and  at  the  same  time  to  undergo  con- 
traction, so  that  they  produce  serious  effects. 

In  many  cases  of  chronic  peritonitis  effu- 
sion of  some  kind  is  observed.  It  may  be 
merely  a  clear  straw-coloured  serum,  or  with 
fibrinous  flakes,  sero-purulent,  or  actually 
purulent.  Blood  may  also  be  present  in  it. 
Occasionally  this  is  the  prominent  or  only 
anatomical  change  ;  and  the  fluid  may  range 
in  quantity  from  a  small  to  an  enormous 
amount.    Usually  it  is  associated  with  the 

•  other  conditions  already  described,  so  that 

•  the  fluid  is  not  free  to  move  about,  and  may 
be  actually  circumscribed,  or  even  lie  in  the 

:  substance  of  fibrous  masses.  Purulent  accu- 
i  mulations  are  likely  to  make  their  way  in 
;  various  directions,  either  outwards  or  into 
;  internal  viscera. 

When  chronic  peritonitis  depends  upon  the 
i  presence  of  tubercle,  cancer,  or  other  morbid 
:  formations,  these  wiUbe  evident  on jpos^-mor- 
tem  examination.  Moreover,  the  inflamma- 
:  tory  products  may  undergo  degenerative  pro- 
.  cesses,  and  hence  caseous  or  cretaceous  par- 
:  tides  or  masses  be  foimd.  Pigment  is  also 
often  present  in  abundance. 

It  is  important  to  notice  the  obvious  effects 
liable  to  be  produced  upon  the  abdominal  or- 
gans  and  other  structures  by  chronic  perito- 
nitis. They  are  more  or  less  fixed  by  the 
adhesions  and  thickenings,  and  may  be  dis- 
placed at  the  same  time.  Compression  or 
-constriction  is  often  produced,  especially  im- 
portant in  the  case  of  hollow  viscera,  as  well 

-  as  distortion,  twisting  or  torsion,  and  incar- 

-  aeration.    Some  of  these  effects  may  occur 


acutely  in  connexion  with  bands  of  adhesion, 
thus  giving  rise  to  grave  consequences  ;  and 
fixation  of  the  bowel  may  also  lead  to  intus- 
susception. The  omentum  may  be  greatly 
distorted,  or  contracted  and  gathered  up  in 
some  abnormal  situation ;  while  the  mesen- 
tery has  been  found  extremely  shortened,  so 
as  to  contract  the  small  intestine  to  half  its 
length,  its  serous  covering  and  longitudinal 
muscular  layer  being  shrivelled,  and  its 
mucous  lining  thrown  into  transverse  folds. 
It  is  said,  however,  that  the  small  intestines 
are  usually  not  compressed  by  adventitious 
membrane,  or  even  adherent  among  them- 
selves, though  they  are  contracted  in  dia- 
meter. The  deeper  tissues  of  some  of  the 
abdominal  viscera  are  likely  to  be  affected 
by  long-continued  chronic  peritonitis ;  and 
atrophy  from  compression  may  ensue.  The 
muscular  coat  of  the  bowel  is  generally 
wasted,  but  that  of  the  stomach  is  sometimes 
much  thickened.  As  one  good  result  of  local 
chronic  peritonitis,  mention  must  be  made 
of  the  fact  that  it  is  not  uncommonly  the 
means  of  preventing  or  modifying  the  inju- 
rious consequences  resulting  fi-om  some  forms 
of  perforation  of  abdominal  viscera,  by  giving 
rise  to  previous  adhesions  and  thickenings, 
and  thiis  obviating  the  escape  of  their  con- 
tents, or  hmitiug  their  dissemination. 

Symptoms. — The  clinical  history  of  chronic 
peritonitis  necessarily  presents  much  diver- 
sity. The  phenomena  observed  result  from 
the  presence  of  the  inflammatory  products ; 
the  effects  produced  upon  the  organs  within 
the  abdomen  by  these  products,  whether  in 
the  way  of  mere  functional  disorder,  or  other 
more  obvious  derangements ;  the  conse- 
quences of  direct  pressure  upon  tubes,  vessels, 
or  other  structures ;  and  the  general  or  con- 
stitutional disturbance  often  present. 

According  to  its  mode  of  origin,  chronic 
peritonitis  either  remains  after  an  acute  ill- 
ness, or  after  a  succession  of  more  or  less 
acute  or  subacute  attacks;  or  its  onset  is 
gradual  and  chronic  from  the  first,  and  may 
be  very  msidious.  Of  slight  adhesions  left 
after  acute  peritonitis,  or  originating  from 
chronic  causes,  there  are  often  no  clinical 
signs ;  or  there  may  be  uneasiness  and  dis- 
comfort, or  even  painful  sensations  at  times 
in  some  part  of  the  abdomen,  especially  the 
Hiac  region,  with  a  tendency  to  intestinal  dis- 
order, in  the  way  of  spasmodic  movements 
and  constipation.  Even  when  there  are  no 
symptoms  whatever,  adhesions  may  at  any 
time  cause  serious  consequences.  In  weU- 
marked  cases  of  chronic  peritonitis  the  symp- 
toms to  be  expected  are  of  the  following 
nature :  Abnormal  subjective  sensations  are 
usually  experienced  in  the  abdomen,  such  as 
tightness,  fulness,  draggmg,  or  actual  pain. 
The  pain,  when  present,  is  of  a  dull  charac- 
ter, not  severe,  and  hable  to  come  and  go,  or 
to  present  exacerbations  from  time  to  time  ; 
it  is  often  localised,  and  especially  if  the 
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peritonitis  be  circumscribed;  sometimes  there 
is  a  feeling  of  local  soreness  or  heat.  The 
painful  sensations  tend  to  be  increased  by 
movement,  and  by  shaking  the  body.  They 
are  sometimes  aggravated  by  posture,  in  some 
cases  by  bending  forwards,  in  others  by  the 
erect  posture  ;  and  they  may  be  increased  by 
going  up  stairs,  especially  if  the  abdomen  is 
distended.  More  or  less  tenderness  on  pres- 
sure is  very  common,  even  vrhen  there  is  no 
spontaneous  pain,  but  not  invariable  ;  it  is 
frequently  more  evident  at  certain  spots, 
where  it  may  be  considerable.  CoKcky  pains 
are  not  uncommon  in  chronic  peritonitis,  and 
piay  occm*  in  severe  paroxysms,  especially 
after  food,  being  due  to  the  disttu-bed  action 
of  the  bowels,  associated  with  the  production 
and  movements  of  flatus,  which  may  be  abun- 
dant, even  amoimting  to  tympanites.  Appe- 
tite is  often  impaired  or  variable ;  and  dys- 
peptic symptoms  are  frequent.  Constipation 
is  the  rule,  and  may  be  very  obstinate,  even 
amounting  to  obstruction  under  certain  con- 
ditions. Sometimes  diarrhcea  is  present,  or 
it  may  supervene  at  intervals,  and  occasion- 
ally asstmies  a  dysenteric  character.  This 
symptom  is  very  common  in  tubercular  peri- 
tonitis, in  consequence  of  the  bowel  being 
the  seat  of  ulceration.  In  some  cases  vomiting 
occurs  from  time  to  time.  When  there  is 
considerable  effusion  in  the  peritoneum,  the 
secretion  of  urine  is  diminished.  Respiration 
may  be  mechanically  interfered  with  from 
the  same  cause.  As  the  result  of  pressure  by 
fibrous  thickenings  and  other  conditions  upon 
different  structures,  jaundice,  ascites,  oedema 
of  the  legs,  thrombosis,  albuminuria,  or 
neuralgic  pains  may  supervene.  When  the 
organs  are  all  matted  together,  their  entire 
functions  must  necessarily  be  more  or  less 
interfered  with. 

General  symptoms  are  usually  present  in 
various  degrees  in  cases  of  chronic  peritonitis, 
but  in  many  instances  they  depend  mainly 
upon  the  condition  with  which  this  disease  is 
associated,  especially  tuberculosis  and  cancer. 
These  symptoms  include  pyrexia,  not  high, 
and  having  no  regular  course,  but  presenting 
exacerbations,  either  persistent  or  occurrmg 
at  intervals,  and  in  some  cases  assmning  a 
hectic  character ;  increased  frequency  of  the 
pulse ;  a  sense  of  languor  or  weakness ;  and 
more  or  less  general  wasting  and  anaemia, 
with  dryness  and  harshness  of  the  skin. 

It  must  be  noted  that  in  some  cases  of 
chronic  peritonitis,  even  where  there  is  con- 
siderable effusion,  the  local  and  general 
symptoms  are  very  sHght  and  indefinite, 
and  the  patient  only  suffers  from  the  dis- 
comfort due  to  the  accumulation  of  fluid. 
On  the  other  hand,  the  progress  is  not  un- 
commonly from  bad  to  worse,  ending  in 
extreme  emaciation  and  exhaustion,  with  the 
formation  of  bed-sores ;  or  there  may  be  a 
succession  of  improvements  and  relapses; 
while  various  phenomena  result  from  the 
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opening  of  collections  of  pus  in  different 
directions.  Thus  death  may  gradually  or 
rapidly  terminate  a  case;  or  pyaemia  may 
supervene.  Even  in  bad  cases,  however, 
comparative  recovery  may  ensue,  only  the 
effects  of  the  inflammation  remaining,  and 
bemg  more  or  less  troublesome. 

Physical  Signs. — These  require  separate 
notice,  and  they  may  be  the  only  clinical 
indications  of  chronic  peritonitis.  They 
necessarily  differ  in  detail  according  to  the 
nature  of  the  abnormal  physical  conditions 
present  in  the  abdomen,  and  are  also  Uable 
to  alter  during  the  progress  of  a  case;  but 
their  general  characters  are  sufficiently  de- 
finite. (1)  In  general  chronic  peritonitis  en- 
largement of  the  abdomen  is  observed,  mainly 
in  proportion  to  the  amount  of  fluid  present ; 
but  it  depends  partly  on  gas  in  the  intestines, 
or  in  certain  cases  on  solid  exudation.  As  a 
rule,  it  is  not  very  considerable ;  but  the 
abdomen  may  attain  an  enormous  size,  with 
stretching  of  the  skin  and  other  accompany- 
ing phenomena.  While  regular  in  shape  on 
the  whole,  it  may  present  more  or  less  want 
of  symmetry,  especially  after  a  time.  On 
the  other  hand,  in  some  cases  the  abdomen 
becomes  locally  or  generally  retracted,  and 
may  then  exhibit  marked  irregidarities. 
(2)  The  sensations  on  palpation  are  very 
variable,  but  often  highly  characteristic.  It 
may  happen  that  there  is  a  imiform  feeling 
of  fluid.  More  commonly  the  sensations  are 
not  uniform,  but  differ  in  different  parts  of 
the  abdomen,  including  indistinct  fluctuation 
in  localised  areas,  sometimes  very  limited 
and  in  unusual  situations  ;  with  firmness  or 
resistance  around  these  areas  or  in  other 
parts,  ill-defined,  occasionally  nodulated; 
and  even  distinct  tumours  may  be  felt,  more 
or  less  irregular.  These  in  some  instances 
are  due  to  morbid  growths,  such  as  cancer, 
but  they  may  also  originate  in  organised 
inflammatory  products.  Under  certain  con- 
ditions the  abdomen  yields  a  peculiar  feeling 
of  being  movable  as  a  whole.  Abnormal 
movements  of  the  bowels  are  sometimes 
recognised.  When  there  are  localised  ad- 
hesions between  the  visceral  and  parietal 
peritoneum,  if  pressure  is  made  at  a  little 
distance  from  the  seat  of  an  adhesion,  the 
skin  wiU  rise  in  a  fold  where  this  adhesion 
exists.  Possibly  general  adhesions  might  be 
made  out  by  palpation.  (3)  Percussion  occa- 
sionally reveals  freely  movable  fluid.  As  a 
rule,  however,  it  shows  that  the  fluid  is  not 
freely  movable,  or  that  it  is  actually  loculated 
irregularly,  this  condition  being  associated 
with  more  or  less  solid  material.  Hence 
there  is  extensive  and  diffused  dulness,  which 
may  be  noticed  mainly  in  front,  and  not  m 
dependent  parts.  Not  imcommonly  patches 
of  dulness  and  tympanitic  resonance  are 
found  contiguous  to  each  other,  and  u-regu- 
larly  distributed,  unaffected  by  posture.  O  ver 
the  fluid  fluctuation  may,  perhaps,  be  ehcited, 
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but  indistinctly;  and  where  there  is  much 
solid,  the  sensation  on  percussion  is  that  ot 
undue  resistance.  (4)  Friction-fremitus  and 
h'iction-sound  are  sometimes  present.  (5) 
Changes  of  postm-e,  as  a  rule,  produce  com- 
paratively little  or  no  effect  upon  the  shape 
of  the  abdomen,  the  sensations  on  palpation, 
or  the  percussion-sounds.       _         t  ^ 

When  chronic  peritonitis  is  locahsed,  it 
may  be  practicable  to  detect  the  condition 
by  palpation  and  percussion.  Moreover, 
-when  certain  organs  become  fixed  by  peri- 
toneal adhesions,  especially  if  they  are  dis- 
eased at  the  same  time,  this  state  of  things 
may  often  be  recognised  by  noticing  that  the 
affected  organ  does  not  present  its  normal 
mobility  in  relation  to  manipulation  and 
respiratory  movements. 

Diagnosis.  —  In  most  instances  chronic 
peritonitis,  if  of  any  extent,  can  be  recog- 
nised without  much  difficulty,  by  attending 
to  the  history  of  the  case,  the  symptoms, 
and  the  physical  signs.  It  may  be  very 
diflScult,  or  even  impracticable,  to  distinguish 
positively  between  mere  ascites  and  chronic 
inflammatory  effusion.  All  the  circumstances 
of  the  case  must  be  taken  into  consideration ; 
and  in  doubtful  cases  the  removal  of  some  of 
the  fluid,  by  means  of  a  small  trocar,  will 
aid  the  diagnosis.  It  is  important  to  de- 
termine the  cause  of  chronic  peritonitis, 
when  present,  and  especially  whether  it  is 
simple,  tubercular,  or  malignant.  Here, 
again,  the  whole  case  must  be  considered, 
not  forgetting  the  age  of  the  patient,  the 
family  history,  and  the  presence  or  absence 
of  tubercle  or  cancer  in  other  parts.  It  has 
been  said  that  a  hsEmorrhagic  character  of 
any  fluid  removed  is  significant  of  tuber- 
cular peritonitis,  but  this  certainly  cannot  be 
rehed  upon. 

It  is  quite  impossible  to  diagnose  with 
certainty  obscure  cases  of  localised  chronic 
peritonitis,  though  the  condition  might  be 
suspected ;  and  it  may  become  very  difi&cult, 
even  in  evident  cases,  to  determine  the 
precise  changes  within  the  abdomen. 

Prognosis. — The  prognosis  of  each  case  of 
chronic  peritonitis  must  be  considered  on 
its  own  merits,  as  regards  the  cause  of  the 
disease ;  its  extent  and  products ;  the  pro- 
gress of  the  morbid  changes;  the  effects 
produced  on  the  abdominal  structures ;  and 
the  general  symptoms.  Some  cases  are  of 
little  or  no  consequence ;  others  are  very 
serious ;  but  even  in  apparently  severe  cases 
great  improvement,  or  even  practical  re- 
covery, may  take  place.  The  dangers  to  be 
feared  from  the  opening  of  purulent  collec- 
tions in  various  directions  must  be  borne  in 
mind;  and  also  those  liable  to  arise  from 
the  presence  of  bands  of  adhesion  within  the 
abdominal  cavity.  Tubercular  and  carcino- 
matous peritonitis  are  necessarily  very  grave 
forms  of  the  disease,  but  the  former  may 
certainly  be  recovered  from. 


Treatment. — With  regard  to  the  local 
conditions  in  chronic  peritonitis,  it  is  often 
desirable  to  endeavour  to  promote  the 
removal  of  morbid  products  within  the 
abdomen.  For  this  purpose  it  may  be 
important  to  keep  the  patient  entirely  at 
rest  in  bed  for  a  time.  The  internal 
administration  of  iodide  of  potassium  or 
syrup  of  iodide  of  iron  may  be  tried  ;  and  in 
some  instances  diuretics  might  be  of  use. 
Possibly  the  judicious  administration  of  some 
mercm'ial  prexiaration  would  be  serviceable 
in  appropriate  cases.  Violent  purgation  is  to 
be  deprecated;  but  where  there  is  much 
fluid,  advantage  might  be  derived  from 
repeated  diaphoresis,  induced  by  means  of 
the  hot-air,  vapour,  or  Turkish  bath,  or  by 
the  use  of  jaborandi  or  pilocarpine.  Local 
measures  are  in  some  instances  of  essential 
service,  namely,  counter-irritation,  especially 
by  the  application  of  iodine ;  friction  with 
some  oil  or  ointment ;  the  application  of 
mercury  liniment  on  flannel ;  and  pressure. 
The  writer  has  found  pressure  decidedly 
valuable  in  aiding  absorption  in  certain  cases, 
as  well  as  in  giving  support,  the  abdomen 
being  covered  with  cotton-wool,  and  a  suit- 
I  able  bandage  appHed  more  or  less  firmly.  A 
!  flannel  bandage  answers  best.  In  cases  of 
large  effusion,  where  absorption  cannot  be 
effected,  the  writer  has  no  hesitation  in 
recommending  paracentesis,  even  repeated 
when  required,  having  seen  signal  benefit 
follow  this  treatment.  A  locahsed  purulent 
accumulation  must  be  treated  on  ordinary 
surgical  principles. 

General  treatment  is  often  of  essential 
value  in  cases  of  chronic  peritonitis.  It  is 
directed  to  the  condition  upon  which  the 
disease  depends,  such  as  tuberculosis,  or  to 
its  effects,  but  the  measures  are  similar  in 
the  main,  consisting  of  good  nutritious  diet, 
suitable  sanitary  conditions,  change  of  air, 
and  the  administration  of  cod-Uver  oil, 
quinine,  preparations  of  iron,  and  other 
tonics  and  nutrients.  Wine  may  often  be 
given  with  advantage. 

Symptoms  will  probably  need  attention 
from  time  to  time,  such  as  pain,  flatulence, 
dyspeptic  disorders,  constipation,  diarrhoea, 
and  various  other  disturbances.  The  organs 
in  general  must  be  looked  to,  and  their  func- 
tions promoted.  A  free  flow  of  urine  often 
follows  absorption  of  fluid,  or  its  removal  by 
operation. 

There  are  many  cases  of  chronic  peri- 
tonitis which  need  no  special  treatment, 
particularly  when  it  has  merely  caused  local 
changes.  For  further  remarks  on  the  treat- 
ment of  the  tubercular  variety,  see  7.  Peri- 
toneum, Morbid  Formations  and  New- 
Growlihs  in. 

3.  Peritoneum,    Gas   in.  —  Synon.  : 

Pneumoperitoneum ;  Tyvijianites  Peritonei. 
Gas  may  be  present  in  the  peritoneal 
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cavity  from  three  causes,  namely :  (1)  Its 
escape  from  the  ahmentary  canal  through 
some  rupture  or  perforation  ;  (2)  Transuda- 
tion of  gas  through  the  intestinal  wall; 
(3)  Decomposition  of  morbid  materials  in  the 
peritoneal  sac.  The  gas  may  be  generally 
diffused  ;  limited  by  adhesions ;  or  associated 
with  a  collection  of  pus.  The  condition 
cannot  be  said  to  give  rise  to  any  definite 
symptoms,  except  abdomiual  distension  and 
discomfort.  When  general  it  might  be 
recognised  by  the  following  physical  signs  : 
(1)  There  is  extreme  and  uniform  distension 
of  the  abdomen,  with  a  specially  prominent 
epigastriiun  as  the  patient  lies  on  his  back. 
Sometimes  doughy  fluctuation  is  felt  in  the 
epigastric  region,  with  a  pecuhar  pitting 
on  pressure.  (2)  The  percussion-sound  is 
markedly  tympanitic  or  even  metaUic,  full 
and  deep  in  tone ;  and  this  sound  is  very 
extensive,  completely  annulling  the  anterior 
hepatic  and  splenic  dulness.  (3)  Succussion 
splash  and  sound  may  be  produced,  owing  to 
the  presence  of  gas  and  fluid  in  the  peritoneal 
sac.  These  are  more  uniformly  and  widely 
diffused  than  when  such  phenomena  arise 
from  similar  conditions  in  the  stomach  or 
intestines.  The  aortic  sound  may  also  have 
a  metaUic  quahty,  and  be  extensibly  audible 
■over  the  abdomen.  A  local  collection  of  gas 
might  cause  a  corresponding  fulness  of  the 
abdomen,  and  yield  a  localised  tympanitic  or 
metallic  percussion-sound,  as  well  as  succus- 
sion phenomena  if  associated  with  pus. 

Prognosis  and  Treatment.  —  The  pro- 
gnosis and  treatment  of  pneimioperitoneum 
have  to  be  considered  in  connexion  with  the 
several  diseases  of  which  it  is  a  part. 

4.  Peritoneum,    Dropsy    of. —  See 

Ascites. 

5.  Peritoneum,  Haemorrhage  into. — 

Blood  may  escape  in  quantity  into  the  peri- 
toneal cavity  as  the  result  of  external  injury ; 
or  from  the  ruptm-e  or  perforation  of  different 
structm-es  within  the  abdomen.  An  impor- 
tant form  of  haemorrhage  is  that  which  results 
fi'om  the  rupture  of  an  aneiurysm.  More  or 
less  blood  may  be  present  in  inflammatory 
or  dropsical  effusion ;  or  it  may  originate  in 
the  opening  of  vessels  by  morbid  growths, 
or  the  spontaneous  ruptm-e  of  new  vessels. 
Peritoneal  haemorrhage  is  not  uncommon  in 
connexion  with  tubercular  and  mahgnant 
peritonitis.  It  may  also  occur  from  scurvy 
or  purpura.  Fatal  htemorrhage  has  taken 
place  into  the  peritoneum  owing  to  the 
rupture  of  enlarged  veins,  due  to  portal  ob- 
stniction. 

Symptoms. — It  might  possibly  happen  that 
peritoneal  haemorrhage  could  be  recognised 
during  life,  if  there  were  some  evident  cause 
for  this  condition ;  followed  by  the  physical 
signs  of  the  presence  of  the  blood  in  the 
peritoneal  cavity ;  and  general  indications  of 
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loss  of  blood.  As  a  rule,  however,  the  con- 
dition cannot  be  detected  clinically.  The 
hemorrhagic  nature  of  an  effusion  can  only 
be  recognised  by  withdrawing  a  portion  of  it. 

Treatment.— This  merely  consists  in  the 
local  and  general  treatment  for  loss  of  blood, 
if  anything  can  be  done  or  is  required. 

6.  Peritoneum,  Injuries  to.— The  peri- 
toneum  is  hable  to  be  injured  from  without 
by  contusions  and  wounds  of  various  kinds  ; 
and  from  within  by  perforations  and  ruptures, 
the  injury  being  aggravated  in  many  cases 
of  this  kind  by  the  introduction  of  matters 
into  the  peritoneal  cavity,  causing  mechanical 
or  chemical  irritation,  or  caiTying  with  them 
septic  agents,  such  as  gases,  food,  fieces, 
calculi,  bile,  mrine,  pus,  or  worms.  The  mere 
injury  to  the  serous  membrane  itself  cannot 
be  said  to  produce  any  evident  phenomena, 
unless  it  be  extensive ;  but  it  leads  usually  to 
serious  effects,  which  have  already  been  con- 
sidered— namely,  haemorrhage,  which  may  be 
on  a  large  or  fatal  scale ;  and  acute  inflamma- 
tion of  an  aggravated  type.  Of  course,  it 
must  be  remembered  that,  along  with  the 
injury  to  the  peritoneum,  there  is  usually 
associated  some  more  or  less  severe  injury  to 
an  abdominal  organ  or  other  structure,  and 
the  phenomena  resulting  therefrom  will  be 
present. 

7.  Peritoneum,  Morbid  Formations 
and  Ifew- Growths  in. — These  require 
brief  notice,  and  may  be  considered  in  the 
following  order : — 

(a)  Fat. — It  is  necessary  to  call  attention 
to  the  fact  that  the  sub-peritoneal  tissue, 
especially  that  of  the  peritoneal  folds,  be- 
comes in  obese  persons  the  seat  of  a  large 
deposit  of  fat,  an  overgi'owth  of  that  nor- 
mally present,  and  this  is  particularly  noticed 
in  the  omentum.  As  a  consequence,  the 
functions  of  the  alimentary  canal  are  un- 
questionably liable  to  be  interfered  with, 
and  various  dyspeptic  symptoms,  flatulence, 
and  constipation  may  arise.  Moreover,  this 
condition  assists  in  producing  enlai'gement 
of  the  abdomen ;  and  in  mufliing  the  natural 
tympanitic  sound.  It  can  be  recognised  at 
once  by  the  appearance  of  the  patient ;  but 
it  is  important  to  remember  that  it  may 
conceal  some  other  morbid  condition  within 
the  abdomen.  The  treatment  is  that  for 
obesity  generally  {see  Obesity).  In  very 
exceptional  instances  distinct  fatty  tumours 
have  occurred  in  connexion  with  the  peri- 
toneum ;  and  these  may  become  separated 
by  constriction  of  their  attachments. 

(6)  T'/tiercZe.— Tubercle  is  the  most  com- 
mon and  important  new-growth  in  connexion 
with  the  peritoneum.  It  occurs  in  three 
classes  of  cases,  namely — (1)  As  a  part  of 
general  acute  tuberculosis,  the  tubercle  ap- 
pearing in  the  peritoneum  as  a  diffuse 
miliary  deposit,  presenting  the  usual  cha- 
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racters ;  (2)  As  a  localised  formation,  ia 
connexion  with  tubercular  ulcers  in  the  in- 
testines, granulations  forming  on  the  corre- 
sponding surface  of  the  peritoneum ;  (3)  As 
a  definite  local  disease,  usually  assummg  a 
more  or  less  chronic  or  subacute  com-se,  and 
accompanied  with  peritonitic  changes.  The 
last  form  is  a  weU-recognised  disease  of 
early  life,  and  is  then  often  a  part  of  the  con- 
dition termed  tabes  mesenterica,  being  asso- 
ciated  with  tubercular  ulceration  of  the  intes- 
tines, and  tuberculosis  of  the  mesenteric 
glands  {see  Mesenteric  Glands,  Diseases 
of).  Most  cases  occur  under  thirty  years  of 
age,  but  the  complaint  may  be  met  with 
over  fifty.  It  appears  to  be  much  more 
frequent  in  males  than  in  females.  In  the 
latter  it  is  in  the  large  majority  of  fatal  cases 
found  to  be  accompanied  with  tubercular 
disease  of  the  Fallopian  tubes,  which  is 
probably  set  up  by  extension  from  the  serous 
surface.  In  men  the  epididymis  or  testis  is 
sometimes  affected  on  one  or  both  sides. 
The  pleurae  are  not  uncommonly  involved, 
and  occasionally  the  pericardium.  Pul- 
monary tuberculosis  is  usually  present,  to 
which  the  peritoneal  mischief  may  be  second- 
ary, but  this  is  not  always  so  pronounced  as 
to  be  diagnosed  during  life,  at  any  rate  with- 
out careful  examination.  Tubercular  ulcera- 
tion of  the  intestines  is  frequently  associated 
with  the  peritoneal  lesion. 

Anatomical  Characters. — The  morbid 
conditions  found  on  post-mortem  examina- 
tion in  pronounced  cases  of  tubercular  disease 
of  the  peritoneum  consist  of  a  combination 
of  disseminated  tubercles  in  different  stages, 
with  signs  of  chronic  peritonitis.  The  tuber- 
cles are  not  imiformly  scattered,  and  are  said 
to  be  especially  numerous  on  the  under  surface 
of  the  diaphragm  and  in  the  flanks,  while  the 
surface  of  the  intestines  may  be  comparatively 
free.  They  have  usually  undergone  more 
or  less  caseation  or  a  fibrous  change  in 
different  parts.  As  the  result  of  the  peri- 
tonitis, great  thickening  and  extensive  ad- 
hesions are  usually  present,  with  much  con- 
traction. The  omentum  is  in  many  cases 
drawn  up  into  a  firm  flattened  mass  across 
the  upper  part  of  the  abdomen,  below  the 
stomach,  and  often  contains  much  caseous 
matter,  or  recent  tubercle.  The  mesentery 
is  also  contracted,  drawing  the  intestines  to- 
gether, and  distorting  them.  The  bowels  may 
be  completely  matted  together,  and  perforated 
by  tubercular  ulcers  at  different  points.  More 
or  less  effusion  is  almost  always  present,  con- 
sisting of  turbid  serum  or  pus ;  and  it  often 
contains  altered  blood  in  variable  quantity. 
Sometimes  abundant  haemorrhage  takes  place 
into  the  peritoneum.  The  effusion  is  frequently 
localised  by  adhesions  at  different  points  ;  or 
it  may  be  ultimately  removed  altogether,  and 
only  adhesions  left. 

Symptoms. — The  clinical  phenomena  pre- 
sent considerable  variety  in  different  cases, 
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as  regards  their  nature  and  progress.  In  some 
instances  tubercular  disease  of  the  peritoneum 
begins  acutely,  or  in  a  succession  of  acute 
attacks,  usually  circumscribed,  with  symp- 
toms like  those  of  peritonitis,  then  subsiding 
into  a  chronic  condition.  Far  more  com- 
monly the  progress  is  subacute  or  chronic 
and  insidious,  or  even  latent  for  a  time.  In 
other  cases  there  are  marked  remissions  of 
the  symptoms  during  their  progress,  both 
local  and  general.  The  phenomena  may  be 
summarised  as  those  of  the  peritoneal  inflam- 
mation already  described,  and  the  presence  of 
firm  lumps  in  the  abdomen,  mainly  revealed 
by  physical  examination;  with  general  symp- 
toms of  tuberculosis,  usually  in  a  pronounced 
degree ;  and  often  signs  of  implication  of 
other  important  organs  and  structures  in  the 
tubercular  process.  The  detection  of  the 
great  omentum,  which  is  felt  as  a  rounded 
mass,  extending  more  or  less  obliquely  across 
the  upper  part  of  the  abdomen,  is  highly 
significant  in  the  diagnosis  of  tubercular 
disease  of  the  peritoneum.  In  some  cases 
there  is  firm  thickening,  with  redness  and 
soreness,  around  the  umbilicus,  which  is 
usually  due  to  extension  of  inflammation 
from  the  peritoneum  along  the  obliterated 
umbilical  vessels  to  the  surface.  Occasionally 
the  umbilicus  has  given  way,  and  a  discharge 
of  pus  has  taken  place  from  the  peritoneal 
cavity.  Tubercular  peritonitis  is  usually 
chronic  in  its  progress.  It  is  a  serious  disease, 
but  is  not  so  fatal  as  was  formerly  supposed, 
especially  in  young  subjects,  and  when 
treated  in  accordance  with  modern  views. 

Treatment. — The  general  measures  suit- 
able for  tubercular  disease  must  be  carried 
out,  as  well  as  those  already  indicated  for 
chronic  peritonitis.  Dr.  Wilks  recommends 
the  administration  of  iodide  of  potassium,with 
or  without  quinine,  and  inunction  over  the 
abdomen  with  liniment  of  merctiry,  followed 
by  the  application  of  tincture  of  iodine.  Ope- 
rative treatment  is  now  fully  recognised  as  a 
means  of  cure  in  suitable  cases  of  tubercular 
peritonitis.  The  writer  has  seen  recovery 
follow  paracentesis  for  a  large  effusion  in  a 
case  undoubtedly  tubercular.  The  method 
usually  practised,  however,  is  to  open  the 
abdomen,  wash  out  the  peritoneal  cavity,  and 
drain  it.  For  details,  reference  must  be  made 
to  surgical  works. 

(c)  Cancer. — Cancer  is  comparatively  rare 
in  the  peritoneum.  It  is  by  far  most  com- 
monly secondary,  originating  from  extension, 
or  as  a  distinct  secondary  formation ;  and 
chiefly  following  malignant  disease  of  the 
alimentary  canal,  especially  the  stomach, 
liver,  pancreas,  retro-peritoneal  glands,  and 
female  generative  organs,  particularly  the 
ovary.  It  can  extend  from  one  serous 
surface  to  another  without  the  formation  of 
adhesions.  Rarely  this  disease  is  primary, 
and  has  then  been  referred  to  injury  m 
some  instances.     The  writer  has  recently 
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met  with  a  case  in  which  peritoneal  cancer 
seemed  to  be  primary.  It  is  very  rare  under 
thirty,  but  has  been  observed  even  in  child- 
hood. Most  cases  occur  between  fifty  and 
sixty.  The  disease  is  much  more  common 
an  fernales  than  in  males. 

Peritoneal  cancer  is  generally  of  the  scir- 
rhous type,  but  is  occasionally  encephaloid, 
melanotic,  or  colloid,  the  last  being  compara- 
tively frequently  foimd  here,  and  it  may  form 
an  enormous  mass.  Virchow  beheves  that 
the  growths  are  often  sarcomatous.  Earely 
the  disease  assumes  an  acute  character,  the 
cancer  being  in  diffused  nodules.  Usually 
chronic,  it  either  takes  the  form  of  separate 
nodules,  which  are  often  umbilicated ;  or  of 
an  infiltration,  sometimes  of  great  thickness. 
Probably  this  appearance  is  due  to  an  aggre- 
gation of  nodules.  Each  nodule  may  send 
out  processes,  which  tend  to  pucker  and  drag 
the  neighbouring  part  of  the  peritoneum  to 
it  as  a  centre.  The  distribution  of  the 
nodules  is  very  variable.  They  are  usually  far 
more  abundant  in  the  flanks  and  over  the 
diaphragm  than  elsewhere.  The  omentum 
may  be  drawn  up  into  a  solid  mass,  as  in 
tubercular  disease.  Generally  there  are  asso- 
ciated signs  of  chronic  peritonitis,  with  more 
or  less  effusion,  which  is  often  hsemorrhagic ; 
extensive  haemorrhages  sometimes  take 
place.  Abdominal  organs  are  usually  found 
implicated;  or  the  cancerous  process  may 
lead  to  their  destruction  or  perforation.  In 
some  instances  there  is  a  large  dropsical 
effusion  in  the  peritoneal  cavity. 

Symptoms  and  Diagnosis. — The  clinical 
phenomena  in  different  cases  of  peritoneal 
cancer  are  very  variable  in  their  exact  nature, 
but  their  general  characters  may  be  readily 
understood.  At  first  the  disease  will  probably 
be  obscure,  and  the  symptoms  indefinite. 
Abdommal  pain  is  commonly  complained  of, 
and  is  often  increased  paroxysmally  from 
intestinal  disorder ;  tenderness  here  and  there 
is  also  generally  marked.  There  may  be 
signs  of  more  or  less  disturbance  of  abdomi- 
nal organs,  or  one  or  other  of  these  is  in  most 
instances  also  the  seat  of  disease.  Cancerous 
growths  in  the  peritoneum  tend  to  interfere 
considerably  with  the  alimentary  canal,  and 
by  their  contraction  and  puckering  may  cause 
marked  narrowing  of  the  intestinal  tract,  or 
even  give  rise  to  ileus.  They  may  produce 
other  symptoms  by  pressure  on  various 
structures.  Ascites  is  a  very  frequent  symp- 
tom ;  and  jaundice  sometimes  occurs. 
Physical  examination  will  reveal  signs  of 
the  growth  itself ;  of  chronic  peritonitis ; 
and  of  ascites.  Cancerous  nodules  may 
originate  friction-sounds.  In  some  instances 
a  hard  thickening  or  mass  is  evident  in  the 
tissues  around  the  umbilicus,  which  may 
also  look  red  and  inflamed,  as  in  a  case 
recently  under  the  care  of  the  writer.  If 
fluid  is  withdrawn  from  the  peritoneal 
cavity,  it  is  usually  more  or  less  mixed  with 


blood ;  and  marked  anaemia  or  fainting  mav 
result  from  ha;morrhage.  The  general  symp- 
toms  and  cachexia  of  cancer  become  pro- 
nounced durmg  the  progress  of  the  disease. 
Its  course  is  occasionally  somewhat  acute, 
with  pyrexia ;  as  a  rule,  it  is  more  or  less 
chronic,  with  Uttle  or  no  fever,  or  this  only 
occiirs  at  intervals.  The  termination  is  neces- 
sarily invariably  fatal. 

It  is  necessary  to  offer  a  few  separate  re- 
marks about  CO ZZoiiZ  involving  the  peritoneum. 
This  condition  is  attributed  to  a  colloid  de- 
generation of  a  carcinoma.  AU  the  abdomi- 
nal viscera  may  be  enveloped  in  thick  layers, 
conpistmg  of  round  gelatinous  masses.  Many 
of  these  are  attached  only  by  the  most  deli- 
cate threads,  or  even  seem  to  be  free.  It  is 
a  very  rare  disease,  but  when  present  in  a 
marked  form  is,  according  to  the  writer's 
limited  experience  of  it,  easily  recognised 
clinically  by  the  following  physical  signs : 
(1)  The  abdomen  is  gi-eatly  and  may  be 
enormously  enlarged,  but  is  not  quite  uni- 
form or  symmetrical ;  the  umbilicus  is  only 
stretched,  not  everted.  (2)  Palpation  gene- 
rally reveals  a  feeling  of  resistance,  with 
rather  firm,  irregular  masses.  Fluctuation 
is  either  absent  or  very  indistinct.  (3)  There 
is  extensive  dulness,  with  resistance,  over 
the  abdomen,  the  anterior  regions  being 
inarkedly  dull,  and  there  being  no  indica- 
tions of  accumulation  of  fluid  specially  in 
the  flanks.  (4)  Usually  a  change  of  posture 
produces  little  or  no  effect  upon  the  physical 
signs.  (5)  A  shmy  gelatinous  fluid  may  pos- 
sibly be  removed  by  the  exploratory  needle 
or  aspirator  ;  and  occasionally  a  similar  fluid 
is  said  to  be  discharged  per  rectum,  or  from 
the  stomach. 

Treatment. — Nothing  can  be  done  in  cases 
of  malignant  disease  of  the  peritoneum,  ex- 
cept to  treat  symptoms. 

{d)  Rare  formations. — Among  rare  forma- 
tions found  in  the  peritoneum  may  be  men- 
tioned hydatids,  associated  or  not  with  a 
similar  disease  in  one  or  more  organs; 
serous,  dermoid,  and  coUoid  cysts ;  fibromata ; 
myxomata ;  and  remains  of  blood-clots. 

8.  Peritoneum,  Malformations  of.— 

It  wiU  sufiBce  to  mention  under  this  head 
that  the  folds  of  the  peritoneum,  such  as  the 
mesentery,  may  be  abnormal  in  length  or 
formation ;  that  imusual  bands  or  openings 
may  be  present;  and  that  prolongations  oi 
the  peritoneum,  which  naturally  become  ob- 
hterated  or  shut  out  from  the  general  cavity, 
sometimes  do  not  imdergo  these  changes,  as 
may  be  illustrated  by  the  occasional  patency 
of  the  process  of  the  serous  membrane  which 
descends  with  the  testis  into  the  scrotum. 
As  the  result  of  these  abnormaUties,  dis- 
placements of  organs  may  occur;  or  their 
movements  are  restricted  or  too  free ;  or 
constriction  of  the  intestine  may  take  place. 
These  conditions   can  only  be  recognised 
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clinically  by  their  effects ;  and  not  uncom- 
monly they  cannot  be  made  out.  Treatment 
may  sometimes  be  directed  to  their  cure,  as 
is  exemplified  in  the  radical  cure  of  a  con- 
genital hernia. 

Feedekick  T.  Egbeets. 

PEEITY]?HLITIS  (nepi,  around ;  and 
Tv(f)\6v,  the  csecmn).— Synon.  :  Fr.  P6ri- 
typhlite ;  Fhlegmon  iliaque ;  Ger.  Feri- 
typhlitis. 

Definition. — By  perityphlitis  is  under- 
stood a  peritonitis  localised  to  the  region  of 
the  caecum.  The  clmical  phenomena  repre- 
sented by  this  form  of  peritonitis  have  been 
included  imder  such  terms  as  typJilitis, para- 
typhlitis, and  inflammation  of  the  vermi- 
form, appendix.  Typhlitis  was  formerly  con- 
sidered to  indicate  especially  an  inflamma- 
tion of  the  csecmn  itself,  and  paratyphlitis 
to  be  applicable  to  an  inflammation  of  the 
connective  tissue  which  was  at  one  time  erro- 
neously supposed  to  invest  the  caecum  behind. 
The  term  '  perityphlitis '  does  not  concern 
itself  with  the  seat  of  origin  of  the  trouble, 
but  indicates  with  sufiicient  clearness  the 
predominant  pathological  featme  of  an  affec- 
tion which  may  arise  in  many  ways,  and 
which  has  no  precise  clinical  individuality 
imtil  the  peritoneum  in  the  csecal  region  has 
become  inflamed. 

NoKiiAL  Anatomy. — The  ctecum  is  that  part 
of  the  large  intestine  which  lies  below  the 
level  of  the  ileo-caBcal  valve,  that  is  to  say, 
below  the  point  of  entraiice  of  the  ileum.  The 
average  breadth  of  the  adult  caecum  is  three 
inches,  and  the  average  length  two  and  a 
quarter  inches.  The  caecum  is  always  entirely 
covered  by  peritoneum,  and  is  never  attached 
by  areolar  tissue  to  the  iliac  fascia.    It  is 
usually  found  lying  upon  the  psoas  muscle, 
and  so  placed  tlaat  its  apex  just  projects  be- 
yond the  inner  border  of  that  muscle,  and 
corresponds  with  a  point  a  httle  to  the  inner 
side  of  the  middle  of  Poupart's  ligament.  In 
I  exceptional  instances  the  caecum  may  be  found 
within  the  pelvic  cavity,  or  even  to  have 
passed  to  the  left  of  the  median  line.  In 
I  examples  of  imperfect  descent  of  the  caput 
I  coU  this  part  of  the  bowel  may  be  met  with 
'  close  beneath  the  liver  or  high  up  in  the  right 
'  loin.    The  average  length  of  the  vermiform 
appendix  is  three  inches,  and  in  the  majority 
of  instances  the  process  is  found  twisted  upon 
itself.    This  spiral  disposition  depends  mainly 
upon  the  shortness  of  its  mesentery.    In  the 
adult  body  the  appendix  will  usually  be  found 
:  to  lie  behmd  the  end  of  the  ileum  and  its 
•  mesentery,  and  to  point  in  the  direction  of 
the  spleen.    Another  position  which  is  not 
mfrequent  is  a  vertical  position  behind  the 
caecum.    The  process  may  occupy  the  pelvis, 
'  and  may  be  found  in  contact   with  the 
sigmoid  flexure,  rectum,  uterus,  or  bladder. 
^Etiology.— Perityphlitis  has  been  noticed 
■  to  follow  an  exposure  to  cold,  and  also  after 


violent  exercise,  but  it  is  very  doubtful 
whether  either  of  these  circumstances  alone 
could  be  responsible  for  the  attack,  though 
very  possibly  they  are  effective  accessories  to 
any  of  the  pathological  conditions  to  be  pre- 
sently mentioned.  Injury  to  the  caecum  from 
blows,  &c.,  might  set  up  the  disease,  and  even 
produce  a  chronic  inflammation  with  progres- 
sive ulceration  of  the  structures  in  the  iliac 
fossa.  Formerly  it  was  usual  to  attribute 
many  cases  of  perityphlitis  to  rheiamatism, 
but  with  an  extended  knowledge  of  its  real 
causation  there  seems  no  good  grounds  now 
for  such  an  idea. 

The  important  predisposing  causes,  how- 
ever, are  to  be  fomid  in  sex  and  age.  By  far 
the  larger  proportion  of  cases — some  say  even 
three-fourths— are  males,  although  in  the 
milder  cases  associated  with  extreme  con- 
stipation this  preponderance  is  not,  in  our 
experience,  so  marked.  It  has  been  esti- 
mated that  33  per  cent,  of  the  cases  occur 
between  the  ages  of  twenty-one  and  thirty, 
and  30  per  cent,  between  eleven  and  twenty 
years,  the  remainder  being  distributed  over 
younger  and  older  ages  than  these  ;  the  ma- 
lady therefore  is  mainly  incidental  to  child- 
hood and  early  adult  life. 

Anatomical  Chaeactees  and  Pathology, 
1.  Perityphlitis  may  originate  in  the  ccecum. 
In  such  rare  instances  an  ulcer  of  the 
mucous  membrane  has  probably  been  pro- 
duced by  the  mechanical  and  chemical  irri- 
tation of  impacted  faecal  matter,  or  by  the 
lodgment  of  a  foreign  substance.  The  ulcer 
has  extended  in  depth  until  an  inflamma- 
tion of  the  peritoneum  has  been  induced. 
This  condition  is  not  often  met  with  in  the 
post-mortem  examination  of  fatal  cases,  but 
it  has  been  demonstrated  during  the  progress 
of  an  operation  for  perityphlitis.  Perforation 
of  the  caecum,  and  consequent  perityphlitis, 
has  been  produced  by  a  tubercular  rdcer,  and 
more  rarely  by  a  dysenteric  or  even  typhoid 
lesion.  Epithelioma  of  the  caecum  which 
has  perforated  has  also  been  known  to  cause 
the  symptoms  of  perityphlitis. 

2.  The  disease  may  start  from  the  vermi- 
form appendix.  The  process  may  become  so 
twisted  upon  itself,  owing  to  the  scantiness 
of  its  mesentery,  that  its  lumen  is  occluded. 
Mucus  may  collect  behind  the  point  of  block- 
ing, and  the  distal  part  of  the  process,  becom- 
ing distended  thereby,  may  form  a  large  and 
firm  swelling.  In  this  distended  part  of  the 
appendix  suppuration  may  occur,  and  perfora- 
tion follow.  Severe  perityphhtis,  regarded 
clinically,  may  be  met  with  in  cases  in  which 
the  appendix  has  not  given  way,  and  in 
which  no  pus  has  been  produced  within  its 
lumen.  {See  series  of  cases,  Brit.  Med. 
Journ.  April  22,  1893.)  On  the  other  hand, 
as  a  result  of  torsion,  the  vessels  may  be 
compressed  and  the  appendix  may  become 
wholly  gangrenous,  or  it  may  be  found  in  cases 
which  have  recovered  to  present  the  appear- 
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ance  of  having  been  cut  into  two  or  three 
pieces.  In  another  series  of  cases  a  foreign 
body  in  the  appendix  has  been  the  cause  of 
an  acute  inflammation  of  the  process,  or  of 
a  perforative  peritonitis  about  it.  Such  bodies 
have  included  seeds,  grape-stones,  cherry- 
stones, bristles,  pins,  shot,  minute  gall- 
stones, and  the  like.  Foreign  bodies  of  this 
class  may  be  expected  to  be  the  cause  of  the 
perityphlitis  in  about  one-eighth  of  the 
cases.  In  more  than  one-third  of  the  in- 
stances of  perityphlitis,  as  revealed  by  post- 
mortem  records,  a  concretion  has  been  dis- 
covered. The  salts  forming  these  little  bodies 
are  derived  from  the  mucus  secreted  by  the 
appendix.  There  is  often  as  a  nucleus  a 
minute  foreign  body.  It  is  probable  that 
the  formation  of  these  concretions  is  pre- 
ceded by  some  disturbance  of  the  blood- 
supply,  whereby  the  mucous  membrane  is 
irritated  and  a  chronic  catarrh  is  maintained. 
In  146  cases  of  perforation  of  the  appendix 
collected  by  Matterstock  a  concretion  was 
found  in  sixty-three  instances,  and  a  foreign 
body  in  nine.  In  the  remaining  examples 
it  may  be  concluded  that  the  trouble  took 
origin  in  the  walls  of  the  appendix  itself. 

As  a  result  of  repeated  attacks  of  inflamma- 
tion, the  appendix  may  become  obliterated, 
and  the  total  effacement  of  the  process  may 
occur  without  suppuration  having  taken  place. 

Among  the  least  common  causes  of  peri- 
typhlitis may  be  mentioned  actinomycosis 
of  the  appendix,  and  tubercular  ulceration 
of  that  part. 

A  perityphlitic  abscess  is  primarily  intra- 
peritoneal, and  is  an  encysted  form  of  sup- 
purative peritonitis.  In  the  majority  of  in- 
stances the  centre  of  the  abscess  is  behind 
the  CEecum.  The  contained  pus  is  sometimes 
of  wholesome  appearance  and  free  from 
offensive  odour.  In  the  larger  proportion  of 
the  cases,  however,  it  has  a  distinctly  fa3cal 
smeU,  a  circumstance  which  attends  most 
abscesses  in  connexion  with  the  lower  bowel, 
and  which  does  not  of  necessity  imply  that 
the  contents  of  the  intestine  have  escaped 
into  the  abscess  cavity.  In  the  minority  of 
the  examples  the  abscess  does  contain  fsecal 
matter,  and  the  lumen  of  the  intestinal  canal 
is  opened  up.  The  faecal  material  may  have 
escaped  through  a  rent  in  the  appendix,  or 
may  have  followed  gangrene  of  that  process, 
or,  less  often,  may  have  made  its  way  through 
an  aperture  in  the  cseoum.  This  perforation 
may  have  proceeded  from  within  outwards, 
but  more  usually  it  is  due  to  the  bursting 
into  the  csecum  of  an  abscess  which  had  com- 
menced outside  the  caput  coli.  The  direc- 
tion in  which  the  abscess  tends  to  burst  is 
illustrated  by  sixty-seven  cases  collected  by 
Bull.  In  twenty-eight  instances  it  burst 
through  the  anterior  abdominal  parietes; 
in  fifteen  it  entered  the  csecum ;  in  eight  the 
general  peritoneal  cavity;  and  in  two  in- 
stances each  it  made  its  way  respectively 


into  the  thorax,  the  recttun,  and  the  bladder. 
The  abscess  often  shows  a  tendency  to  extend 
upwards  behind  or  along  the  ascending 
colon,  and  it  is  by  this  route  that  the  thorax 
has  been  reached  and  an  empyema  produced. 
The  abscess,  when  it  extends  to  the  pelvis, 
may  pursue  the  course  of  any  other  pelvic  ab-  , 
scess,  and  may  thus  make  its  way  out  into  the 
buttock  and  perinseum,  and  may  even  extend 
down  the  thigh.  The  comparative  frequency 
with  which  a  suppurative  collection  started 
by  disease  in  the  appendix  may  make  its 
way  into  the  csecum  has  given  rise  to  an 
exaggerated  and  erroneous  idea  of  the  fre- 
quency with  which  the  caecum  is  primarily 
involved  in  these  cases.  Suppurative  pyle- 
phlebitis may  be  met  with  in  association 
with  perityphlitis.    See  Appendix, 

Symptoms  and  Cotjese.^ — The  signs  and 
symptoms  which  are  associated  with  the 
structural  changes  just  described,  and  deter- 
mined by  the  causes  just  indicated,  exhibit 
a  marked  variety  in  mode  of  onset,  course,, 
severity,  and  duration  ;  so  much  so  that  de- 
scriptions of  extreme  cases  are  scarcely 
recognisable  at  first  as  pertaining  to  what 
we  regard  as  the  same  disease.  It  is  also 
probable  that  the  clinical  application  of  the 
term  '  perityphlitis  '  is  of  somewhat  wider 
range  than  its  pathological  significance  as 
here  defined ;  there  are  many  cases,  for  in- 
stance, commonly  so  designated,  in  which  an 
actual  peritonitis  is  of  doubtful  existence. 
The  exact  relation  of  the  clinical  conditions 
observed  to  the  existing  anatomical  changes 
is  sometimes  uncertain,  more  especially  in 
the  milder  cases  which  end  in  complete 
recovery,  and  cannot  be  investigated  post 
mortem. 

Three  well-marked  groups  may  be  recog- 
nised, to  one  or  other  of  which  most  cases 
may  be  referred,  though  occasionally  the  dis- 
ease runs  a  course  which  cannot  be  exactly 
included  within  one  of  these  types. 

(a)  In  the  first  group  will  be  foimd  those 
cases  which,  occurring  in  apparently  healthy 
persons,  or  with  but  very  httle  and  unimport- 
ant previous  symptoms,  run  an  exceedingly 
rapid  course  of  a  few  hotu-s,  death  resulting 
at  the  outside  within  two  days.  Here  th& 
symptoms  are  mainly  those  of  perforation  of 
the  intestine,  with  very  little  indication  of  the 
seat  of  the  lesion.  The  patient  is  suddenly 
attacked  with  severe  abdominal  pain,  by  no 
means  necessarily  felt  in  the  neighboui-hood 
of  the  csecum,  but  often  about  the  umbihcus, 
followed  by  all  the  sjonptoms  of  collapse, 
which  may  be  very  soon  fatal  (see  Intestines, 
Diseases  of:  21.  Intestmes,  Perforation  and 
Rupture  of).  The  necropsy  reveals  perfora- 
tion of  the  vermiform  appendix  or  very  ex- 
ceptionaUy  of  the  caecum,  and  some  degree 
of  localised  peritonitis. 

(b)  The  onset  of  the  symptoms  m  the  next 
group  also  takes  place  as  a  rule  without 
any  history  of  pre-vious  discomfort,  constipa- 
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tion,  or  illness ;  and  whilst  less  rapid  than  in 
the  preceding,  they  are  usually  well  marked. 
Often  commencing  with  a  chill  or  rigor, 
these  cases  ai-e  also  characterised  by  acute 
pain,  indifferently  referred  to  the  belly  gene- 
rally, or  perhaps  specially  to  the  umbilical  or 
cffical  region.  The  pain  may  cause  a  moderate 
degree  of  collapse,  but  not  nearly  so  severe  as 
that  associated  with  acute  perforation,  which 
we  may  surmise  in  the  cases  under  considera- 
tion has  not  yet  actually  taken  place  ;  or,  if  it 
have  occurred,  its  effects  are  strictly  confined 
to  the  immediately  adjacent  region.  "With 
the  pain,  which  becomes  paroxysmal  and 
often  radiating  to  the  testis,  pudendum,  thigh, 
or  bladder,  there  is  considerable  tenderness, 
which  may  be  distinctly  limited  to  the  right 
ihac  region,  and  thereby  becomes  an  import- 
ant factor  in  the  diagnosis.    Other  signs  of 
localised  peritonitis  quickly  supervene  :  the 
abdomen  becomes  distended  and  tympanitic ; 
and  occasionally,  if  the  tenderness  do  not 
prevent,  a  slightly  increased  resistance  is  per- 
ceptible over  the  caecum,  due  in  part  to  the 
rigidity  of  the  abdominal  muscles,  and  partly 
perhaps  to  retained  faeces  in  the  caecum,  or 
inflammatory  effusion  aroimd  that  structure. 
The  temperature  rises  two  or  three  degrees, 
or  even  to  104°  or  105°  F. ;  the  pulse  is  fre- 
quent and  thready;  respirations  are  quick- 
ened ;  and  the  aspect  of  the  patient  is  that  of 
severe  iLLness.    There  is  constipation ;  often 
severe  tenesmus ;  and  vomiting,  which  may 
be  _  mild  and  only  excited  by  food,  or  of  a 
bilious  character,  but  its  occurrence  is  not 
followed  by  any  sensation  of  relief.  The 
tongue  is  thickly  coated,  or  dry  brown  and 
cracked,  with  sordes  on  the  teeth.    Some  ob- 
servers have  noted  a  very  abundant  flow  of 
urine,  which  contains  an  excess  of  indican ; 
s  and  firequency  of  micturition.    The  patient 
:  may  remain  in  much  the  same  state  for  two 
or  three  days,  when  the  pain  and  tenderness 

-  spread  over  the  abdomen.     The  legs  are 

■  drawn  up  and  the  arms  raised  above  the 
:  head  so  as  to  relax  the  parietes  and  increase 

the  capacity  of  the  abdominal  cavity ;  and 
'  with  an  intensification  of  the  above  symp- 
toms there  exist  all  the  evidences  of  gene- 
ral peritonitis,  from  which  the  patient  may 

■  succumb  within  the  next  few  days,  though 

-  recovery  even  at  this  stage  is  not  quite  un- 
known. Or  the  inflammation  may  assimie 
a  distmctly  suppurative  character,  leadin<^  to 
the  formation  of  a  large  quantity  of  pus 
encysted  within  the  peritoneal  cavity  in  the 
caecal  region,  giving  rise  to  an  increasing 
tulness  and  resistance,  which  may  be  de- 
tected through  the  abdominal  waU,  or  some- 
times by  rectal  or  vaginal  examination, 
ihe  abscess  thus  formed  may  extend,  and 
burst  in  one  or  other  of  the  directions  alreadv 
indicated.  On  the  abdomen  being  opened 
either  by  the  surgeon  or  post  mortem,  the 
mischief  is  seen  to  have  started  from  ulcera- 
tion and  perforation  of  the  appendix ;  and 


these  cases  only  differ  from  those  in  the  for- 
mer group  in  degree  of  severity  and  rapidity, 
their  longer  duration  affording  the  oppor- 
tunity for  the  development  of  additional 
symptoms.  It  may  be  observed  that  cases 
of  this  severe  type  do  occasionally  begin  with 
mild  symptoms  such  as  characterise  the  fol- 
lowing group,  or  the  graver  manifestations 
may  be  delayed  in  their  occurrence  ;  but  it  is 
estimated  that  68  per  cent,  of  the  fatal  cases 
die  within  eight  days. 

(c)  The  third  class  of  cases — certainly  the 
most  numerous — include  those  which  are 
much  less  severe  in  their  character,  more 
prolonged  in  dtiration,  and  generally  recover. 
Contrary  to  what  obtains  in  the  previous 
groups,  the  patients  are  more  frequently 
women,  and  a  previous  history  of  constipa- 
tion, often  excessive,  is  the  general  rule. 
After  perhaps  a  more  than  usually  obstinate 
confinement  of  the  bowels,  or  some  gross  error 
in  diet,  such  as  eating  a  very  large  quantity 
of  nuts,  the  patient  complains  of  very  definite 
pain  over  the  caecum,  which  is  found  to  be 
tender,  swollen,  resistant,  and  dull  on  percus- 
sion, due  to  faecal  accumulation.  It  is  the  pro- 
minenceof  the  local  symptomswhich  specially 
characterises  this  class  of  cases,  the  seat  of 
the  trouble  being  obvious  from  the  commence- 
ment.   There  is  also  a  moderate  and  very 
irregular  rise  of  temperature,  rarely  exceeding 
103°  F.,  with  soft  quick  pulse,  and  general 
febrile  symptoms.  The  constipation  persists, 
owing  to  the  arrested  peristalsis  from  inflam- 
mation of  the  bowels  ;  and  nausea  or  vomiting 
is  of  frequent  occurrence,  though  not  often 
very  severe.    It  is  in  these  patients  that  is 
commonly  'noticed  the  dravsdng-up  of  the 
right  leg,  which  is  flexed  across  the  other 
thigh,  so  as  to  relieve  as  far  as  possible  the 
pressure  of  the  abdominal  waU  on  the  swol- 
len region.    The  pain  continues  of  a  dull 
aching  character,  now  and  then  with  sharper 
twinges,  and  often  spreads  across  the  lower 
part  of  the  abdomen,  and  suggests  an  exten- 
sion of  the  peritonitis,  though  it  is  doubtftd 
whether  this  is  really  the  case ;  it  also  shows 
a  great  tendency  to  pass  down  the  inner  and 
anterior  surface  of  the  right  thigh,  due  to 
pressure  on  the  genito-crural  nerve.  Some- 
times there  is  oedema  of  the  right  leg,  fr-om 
thrombosis  of  the  iliac  vein  induced  by  pres- 
sure. _  The  duration  of  these  cases  is  very  un- 
certain, and  much  depends  on  their  treat- 
ment ;  some  last  but  a  few  days,  others  may 
continue  for  two  or  even  three  weeks,  vary- 
ing much  in  the  severity  of  the  symptoms, 
for  some  days  the  patient  being  gravely  iU 
and  then  appearing  considerably  better,  fluc- 
tuating from  day  to  day.    The  extent  of  the 
swelling  and  dulness  is  frequently  changing, 
as  also  to  a  less  degree  the  pain  and  general 
symptoms.    A  small  proportion  of  the  cases 
which  run  the  coiirse  described  end  in  sup- 
puration, and  the  formation  of  a  circum- 
scribed abscess,  such  as  occurs  in  the  former 
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group ;  but  the  greater  majority  end  in  reso- 
lution and  complete  cure.  How  far  the  ap- 
pendix is  concerned  in  these  cases  is  doubtful, 
and  certainly  it  is  unlikely  that  gross  lesions 
of  that  structure  occur  in  any  but  the  few 
which  suppm-ate;  nevertheless  it  has  been 
shown  that  very  mild  perityphhtis  does 
follow  disease  of  the  appendix,  and  may  end 
in  perfect  recovery,  and  also  that  suppura- 
tion does  not  always  occur  even  when  severe 
disease  of  that  organ  exists.  It  is  probable 
that  in  certain  of  these  milder  cases  the 
caecum  is  more  at  fault,  being  in  a  state  of 
inflammation  and  probable  ulceration,  deter- 
mined by  the  irritation  of  the  hardened  faces, 
and  that  it  is  a  true  typhhtis— the  stercoral 
ttjphlitis  of  writers — the  well-defined  swell- 
ing being  partly  formed  by  the  thickened 
wall  of  the  inflamed  bowel,  with  perhaps  some 
peritonitis,  and  stOl  more  by  the  retained  in- 
testinal contents. 

Belapsing  perityphlitis. — A  marked  cha- 
racteristic of  the  morbid  state  under  con- 
sideration is  its  liability  to  relapse — H  per 
cent,  of  the  cases  are  estimated  to  do  so.  A 
slight  indiscretion  in  diet  maybe  sufBcient  to 
reinduce  it,  and  it  may  recur  from  this  cause 
again  and  again ;   or  it  may  be  that  the 
patient  has  got  about  before  the  attack  has 
completely  subsided ;  or  in  many  cases  re- 
lapse may  occur  when  every  care  has  been 
taken,  and  successive  recurrences  are  Hkely 
to  be  of  increasing  severity.    When  suppu- 
ration has  taken  place  as  a  result  of  per- 
foration of  the  appendix  and  escape  of  the 
original  irritant,  concretion,  or  foreign  body 
in  the  discharge  from  the  abscess,  recur- 
rence is  not  so  likely  to  happen  ;  but  so  long 
as  it  remains  it  is  an  ever-present  source 
of  danger  ;  nor  will  there  be  relapses  if  the 
appendix  have  become  gangrenous  and  sepa- 
rated.   The  exciting  causes  of  these  relapses 
may  be  found  in  the  condition  of  the  appen- 
dix itself,  which  by   becoming  twisted  or 
bent  on  itself,  fixed  by  adhesion,  or  stenosed 
by  a  cicatrix  of  an  old  ulcer,  permits  an 
accumulation  of  mucus  within  it,  and  con- 
sequent distension  of  its  distal  end ;  this 
condition  is  sufficient  to  set  up  a  locahsed 
peritonitis,  which  recurs  until  the  pseudo-cyst 
is  emptied,  and  the  lumen  of  the  process 
finally    and    completely    occluded.  The 
attacks  which  form  the  third  group  of  eases 
above  described,  which  are  closely  associated 
with  fsecal  retention,  are  also  likely  to  be 
repeated  imless  the  bowels  are  kept  regularly 
and  thoroughly  opened.     The  habihty  to 
some  accumulation  takmg  place,  even  when 
there  is  a  daily  evacuation,  is  not  to  be  for- 
gotten. .  .  , 

Diagnosis.— The  condition  known  as  pen- 
typhlitis  requu-es  to  be  distinguished  from 
several  other  intestinal  affections.  In  iJeo- 
CEecal  invagination,  which  may  give  rise  to 
many  of  the  symptoms  above  described,  the 
evidences  of  obstruction  rathei;.than  of  periton- 


itis predominate,  the  pain  is  more  acute,  and 
vomiting  is  usually  more  severe  and  persist- 
ent, whilst  the  stools  contain  bloody  mucus ; 
tenesmus  also  in  these  cases  is  much  more 
marked.    Other  forms  of  acute  intestinal 
obstruction  may  be  mistaken  for  it,  and  often 
cannot  be  distinguished  ;  the  presence  of  dis- 
tinct sweUing,  dulness,  tenderness,  and  pain 
restricted  to  an  area  in  the  ihac  fossa  are 
of  primary  importance  in  determining  the 
case  to  be  perityphlitic.    Occasional  cases 
of  enteric  fever,   where  there  is  consti- 
pation and  absence   of  rash,  may  be  con- 
fused with  the  malady  under  consideration, 
especially   as    the   neighbourhood  of  the 
caecum  is  the  situation  where  the  most  dis- 
tinct signs  occur  in  both  diseases ;  but  the 
history,  the   course   of  the  fever,  and  the 
characteristic  tongue   and  general  appear- 
ance of  the  patient  in  typhoid  fever,  together 
with  the  sequence  of  headache  and  deh- 
rium  and  splenic  enlargement,  should  afford 
grounds  for    discrimination.     Less  often 
may  tubercular  peritonitis  need  to  be  sepa- 
rated, but  here  again  the  history,  tempera- 
ture, and  coincidence  of  other  evidences  of 
tubercle   elsewhere    must  be  considered. 
Suppuration  in  connexion  with  the  ovary, 
or  behind  the  peritoneum  from  caries  of  bone, 
perinephritic  abscess,  &c.,  may  siniulate  the 
fffical  abscess  following  perityphlitis. 

Prognosis. — Much  diS'erence  exists  in  this 
respect  among  different  cases.  Those  which 
may  be  comprised  within  the  third  of  the 
foregoing  groups  should  be  expected  to  re- 
cover. The  mortahty  among  the  severe  cases 
described  ia  the  first  and  second  groups  has 
been  estimated  at  30  per  cent,  in  adults  and 
at  even  a  higher  rate  in  children.  The  course 
and  termmation  of  cases  attended  with  con- 
stipation are  less  favourable. 

But,  beside  those  cases  which  end  in  death 
or  recovery,  a  few  may  continue  for  months 
or  years  sufferiag  from  some  of  the  effects 
of  the  disease,  such  as  chronic  peritonitis, 
chronic  diarrhoea,  fistula?.  The  firequency  of 
relapse  has  been  alluded  to.  _ 

Treatment. — This  must  obviously  differ 
very  considerably  according  to  the  seve- 
rity of  the  case,  and  may  conveniently  be 
considered  accordmg  as  operative  interfer- 
ence is  or  is  not  called  for. 

When  the  disease  is  distinctly  associated 
with  faecal  impaction,  and  when  the  symp- 
toms are  milder  and  somewhat  more  pro- 
longed in  duration,  recovery  is  to  be  ex- 
pected wdthout  operation,  although,  as  said, 
occasionaUy  an  abscess  forms,  which  may 
require  to  be  opened.  For  such  patients 
as  would  be  included  within  the  thurd  of  the 
above  described  groups,  rest  is  essential,  and 
the  treatment  consists  m  a  judicious  applica- 
tion of  means  to  remove  the  contents  ot  tne 
caecum,  together  with  such  an  amomt  ot 
sedative  as  will  serve  to  keep  the  paa;ts  con- 
cerned as  quiet  as  is  consistent  with  the 
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necessary  evacuation.     To  meet  the  first 
indication  enemas  of  plain  water  or  soap  and 
water  are  the  most  satisfactory.  They  shoidd 
not  be  too  large — fifteen  to  twenty  ounces  for 
an  adult — and  should  be  repeated,  but  not  too 
frequently ;  it  is  rarely  desirable  for  the 
enema  to  be  given  more  than  once  in  the  day, 
and  every  other  day  is  usually  often  enougla. 
Much  harm  may  be  done  by  inducing  a 
violent  evacuation,  though  there  may  be  a 
large  quantity  to  be  removed,  and  it  is  far 
better  for  this  to  be  effected  gradually.  Some 
advise,  in  addition,  frequent  small  doses — 
twenty  grains — of  sulphate  of  magnesiiun  or 
sodium,  not  with  a  view  of  direct  purgation, 
but  to  induce  a  moderate  intestinal  secretion, 
whereby  the  hardened  fseces  may  be  some- 
what softened.    Anything  in  the  nature  of 
a  violent  aperient  is  strongly  to  be  depre- 
cated,  and  it  is  better  to  give  occasional 
doses  of  opium,  gr.  ^  to  i,  by  the  'mouth, 
whereby  pain  is   relieved   and  the  risk 
of  peritonitis   appears  to  be  diminished. 
For  the  same  object,  three  or  four  leeches 
applied  over  the  caecum  are  most  effective ; 
or  hot  fomentations,  either  made  with  poppy- 
heads,  or  apphed  after  the  surface  of  the 
abdomen  has  been  painted  with  extract  of 
belladonna  and  glycerine.    The  diet  should 
be  restricted  iai  amoimt  as  much  as  possible  : 
there  is  usually  anorexia,  and  abstinence 
from  food  is  beneficial ;  occasional  teaspoon- 
fuls  of  meat-juices,  and  a  few  ounces  of 
peptonised  food  are  amply  sufficient  as  a  rule, 
and  stimulants  are  very  rarely  needed.  It 
camiot  be  too  strongly  insisted  upon  that  the 
patient  should  be  kept  in  bed,  even  for  some 
days  after  complete  cessation  of  all  symp- 
toms, as  a  very  little  exertion  or  slight 
excess  of  food  may  be  sufficient  to  induce  a 
relapse. 

If  the  symptoms  persist,  if  the  tempera- 
ture keep  high,  and  if  the  local  phenomena 
become  more  prominent,  then  an  incision 
over  the  swelling  will  be  called  for.  It  is 
seldom  until  after  the  fifth  day  that  surgical 
interference  is  demanded.  '  In  the  cases 
dealt  with  by  the  sxurgeon  the  dulness  will 
have  increased,  the  local  tenderness  will  be 
more  marked,  and  possibly  redness  of  the 
skm  and  cedema  may  indicate  the  import- 
ance of  immediate  treatment. 

In  some  cases  which  have  been  allowed 
to  progress,  all  the  clinical  evidences  of  ab- 
scess are  present. 

The  treatment  of  cases  of  the  first  group 
IS  identical  with  that  followed  in  instances 
of  acute  perforative  peritonitis.  A  promijt 
abdominal  section  offers  practically  the  only 
prospect  of  saving  life. 

In  dealing  with  cases  of  the  second  group, 
the  general  measures  already  described  are 
employed.  If  the  local  and  general  symp- 
toms persist,  an  incision  will  be  called  for 
ihis,  as  already  stated,  is  seldom  indicated 
before  the  fifth  day. 
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_  In  cases  of  relapsing  typhlitis,  the  opera- 
tion for  the  removal  of  the  appendix  may  be 
called  for  when  the  attacks  are  severe  or  are 
increasing  ha  severity,  when  the  attacks  are 
becoming  very  numerous,  when  the  last 
attack  has  been  of  an  alarming  character,  or 
when  the  repeated  illnesses  to  which  the 
patient  is  rendered  liable  are  undermining 
his  health,  or  interfering  with  the  pursuit  of 
his  calling. 

In  any  case  in  which  this  operation  is 
undertaken,  it  may  be  assumed  that  the  en- 
larged appendix  can  be  made  out  after  the 
acute  symptoms  have  subsided.  The  re- 
moval _  of  the  offending  appendix  should 
be  carried  out  during  the  period  of  quiescence, 
and  after  all  the  usual  symptoms  of  perityph- 
litis have  disappeared. 

It  may  perhaps  be  said  that  the  danger  of 
the  operation  is  no  greater  than  that  attend- 
ing another  attack.      "W.  H.  Allchin. 

Frederick  Treves. 

PERI-UTERIWE  HEMATOCELE. 

See  Pelvic  Hematocele. 

PERSOlfAL  HEALTH.  —  Personal 
hygiene  is  the  science  of  individual  health. 
As  there  are  pubUc  acts  and  laws  which,  ob- 
served, promote  the  health  of  communities, 
so  there  are  rules  of  living  and  habits  of  hfe, 
inctdcated  by  competent  observers,  by  atten- 
tion to  which  the  health  of  the  individual 
may  be  preserved  or  increased.  Health  is  a 
quahty  of  body  easily  comprehensible,  but 
difficult  to  define.  It  is  dealt  out  in  different 
measures  at  different  periods  of  life,  and  is 
perhaps  best  described  as  exemption  from 
disease.  It  admits,  however,  of  being  esti- 
mated, and  we  shall  first  show  how  this  may 
be  done. 

First,  the  form  of  the  individual  must  be 
examined  to  ascertain  how  far  it  agrees  with 
or  departs  from  certain  mean  standards,  such 
as  are  laid  down  by  anatomists  and  practical 
hygienists,  and  which  give,  in  tables  for  each 
age,  what  the  height,  weight,  girth  of  chest, 
and  mobility  of  thorax  ought  to  be  every 
year  of  life.  Thus  above  the  weight  of 
161  lbs.  avoirdupois,  the  circumference  of 
the  chest  ought  to  increase  1  inch  for  every 
10  lbs.  of  additional  weight ;  and  for  every 
inch  in  height  over  5  feet  8  inches  the  mo- 
bility of  the  thorax  ought  to  increase  in  a 
definite  ratio  {see  Parkes's  Hygiene,  p.  480). 
Then  the  girth-measurement,  taken  round 
the  mamma,  should  be  in  excess  of  that 
taken  lower  down,  at  the  level  of  the  xiphoid 
cartilage,  in  every  man,  although  not  dis- 
proportionately so,  as  it  is  in  women  who 
lace  tightly. 

Secondly,  the  manner  in  which  the  various 
functions  of  the  body  are  performed  must  be 
ascertained.  The  situation  of  the  heart's 
apex-beat  is  to  be-  determined ;  its  impulse ; 
its  mode  of  action ;  the  rhythm  of  its  sounds- 
the  way  in  which  the  circulation  is  being 
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carried  out ;  how  temperature  is  maintained 
at  the  extremities ;  and  what  individual 
capacity  exists  to  resist  conditions  calculated 
to  lower  the  body  temperatm-e.  The  respira- 
tory, cerebral,  and  spinal  functions  must  be 
tested;  the  organs  of  digestion,  sanguification, 
and  excretion,  as  well  as  their  performances, 
will  have  to  be  examined  in  due  order  ;  and 
the  state  of  general  nutrition  and  the  condi- 
tion of  the  skin  appraised. 

That  state  of  body  which  enables  it  to 
perform  every  function  which  can  be  reason- 
ably required  of  it,  to  accompUsh  each  ordi- 
nary task,  and  be  equal  to  some  exertion  of 
brain  and-  muscle  without  painful  sense  of 
fatigue,  is  what  we  ordinarily  understand  as 
health.    It  would  be  difficult,  however,  if  not 
impossible,  to  lay  dovm  the  amount  of  work 
or  exertion,  short  of  positive  fatigue,  which  a 
chUd,  lad,  woman,  or  man  ought  to  be  equal 
to  without  preparation  or  training  of  any 
kind.    Erectness,  firmness,  good  balance  of 
body  and  mind,  testify  to  a  man,  as  they  do 
to  a  racehorse  or  a  gamecock.  An  experienced 
eye  recognises  at  a  glance  the  particular  build 
of  man  suitable  to  particular  taskwork  ;  hkely 
to  excel  in  particular  exercises,  sports,  or 
games ;  fitted  to  labour  with  his  head,  or  with 
his  hands  ;  to  rim,  swim,  or  fight  well.  There 
is,  perhaps,  a  little  less  difference  between 
man  and  man  than  between  carthorses  and 
racehorses,  but  it  is  one  of  degree  only.  Fortes 
crea/ntur  fortibus,  and  for  perfect  bodily 
aptitude  for  any  trade,  profession,  or  par- 
ticular craft,  the  individual  must  be  born, 
bred,  and  trained  accordingly.    We  arrive  at 
the  following  signs  or  evidences  of  health : 
{a)  good  construction;  (&)  accommodative- 
ness  to  change,  individual  adaptability  to 
widely  diverse  conditions  of  hfe,  or  of  climate, 
without  deterioration  of  energy ;  (c)  endm-- 
ance  ;  {d)  self-control  —  mental,  emotional, 
sexual;  and  (e)  resistance  to  morbific  in- 
fluences. 

From  birth  onwards  to  old  age,  health  is 
not  uniform;  it  varies  as  the  body  varies, 
according  to  wear  and  tear,  and  treatment — 
a  suflficiently  obvious  proposition.    At  differ- 
ent epochs  of  hfe  the  strain  or  stress  is  felt 
in    diflferent  parts,    falls    upon  different 
organs,  and  issues  in  prochvityto  disorder 
of  their  several  functions,  or  in  wear  or 
degeneration  of  the  tissues  of  which  they  are 
buUt.    Our  object  here  is  to  demonstrate 
how  personal  health  may  be  secured ;  how 
disease  may  be  avoided,  or  diminished ;  and 
how  the  days  of  ailing,  of  sickness,  of  mcapa- 
city  to  follow  one's  work  or  ordinary  pursuits 
can  be  diminished  ;  how  the  active,  energetic 
period  of  life  may  be  extended,  the  ageing 
of  the  body  deferred,  its  happiness  or  hion 
etre  promoted.    To  fulfill  this  endeavour,  we 
divide  the  life  of  a  human  being  into  the  fol- 
lowing periods,  and  consider  them  separately 
in  relation  to  their  special  physiology,  to 
morbid  imminences,  and  to  probable  acci- 


dents, laying  down  the  best  rules  of  guidancch 
in  diet,  clothing,  habits,  exercise  of  body  and 
mind;  indicating  whatever  appears  most 
conducive  to  the  health  of  the  individual  at- 
the  age  mentioned.  It  is  of  course  of  first 
importance  to  be  bom  of  a  healthy,  long-lived 
stock  ;  but  for  heredity  and  its  effects  the 
reader  is  referred  to  the  articles.  Disease, 
Causes  of ;  and  Heredity. 

Life  Periods.  —  The  following  are  the 
periods  of  hfe,  as  they  will  be  here  succes- 
sively considered : — 

1.  Intra-uterine  life  and  Gestation. 

2.  Birth. 

3.  Infancy,  the  period  between  birth  and 
the  completion  of  the  first  dentition. 

4.  Childhood,  the  period  between  2  and 
7  years. 

5.  Adolescence,  the  period  between  T 
and  14  years. 

6.  Puberty,  the  period  between  14  and 
20  years. 

7.  Adult  age,  the  period  between  20  and' 
30  years. 

8.  Maturity,  the  period  between  30  and 
45  years. 

9.  Turning-time,  the  period  between  45 
and  60  years. 

10.  Advanced  life,  the  period  between 
60  and  82  years. 

11.  Old  age,  the  period  between  82  and 
100  years. 

1.  The  Intra-uterine  and  Gestation 
Period. — The  health,  habits,  and  conduct 
of  the  mother  during  pregnancy  modify  the 
future  individual  considerably.  Whatever 
affects  the  blood  of  the  mother  affects  that 
of  her  foetus,  and  vice  versa.    There  are- 
grounds  for  thinking  that  the  mother  pos- 
sesses and  exercises  pm-ifying  and  excretory 
powers  over  the  blood  of  her  foetus,  appro- 
priating into  her  o-wn  eliminatiug  organs, 
and  in  some  degree  removing  from  her  off- 
spring, taints  or  disease-germs  derived  from- 
the  father  of  the  child,  perhaps  suffering  front 
these  herself  vicariously.    This  surmise  has 
been  offered  to  explain  a  fact  not  infrequently 
observed,  that  previously  healthy  -wdves,  born 
too  of  healthy  stocks,  mai-riedto  consumptive 
husbands,  after  breeding  one  or  more  children,^ 
tend  to  die  themselves  of  a  rapid  form  oi 
phthisis,  although  bearing  children  not  neces- 
sarily consumptive.     On  the  other  hand, 
delicate  women  who  have  been  unpregnated 
by  exceptionally  sound  sires  are  observed  to- 
improve  in  vigour  and  robustness  with  each 
succeeding  pregnancy.     It  is  certain  that 
small-pox,  scarlatina,  and  measles  may  be 
conveyed  by  the  mother  to  the  child 
utero ;  that  typhoid  fever  occm-ring  to  the 
mother  is  usually  fatal  to  her  foetus ;  and 


that  the  poison  of  syphiHs  derived  fi:om  either 
parent  is  extremely  pernicious  to  the  growtn 
and  development  of  the  firuit. 

Alcoholic  abuses  committed  by  the  mother 
during  pregnancy  favour  premature  deliveryr 


PEESONAL  HEALTH 


373 


and  appear  beyond  this  distinctly  prejudicial 
1  iio  the  health  of  the  children  when  these  are 
born  alive,  the  constitutional  flaw  not  show- 
ing itself  by  apparent  malnutrition  so  much 
as  by  imdue  proclivity  in  them  to  manifest 
disorders  of  the  nervous  system — chorea  and 
«pilGpsy  in  childhood,  hysteria  and  insanity 
in  adult  years.  Experience  shows  the  hygiene 
of  this  period  to  consist  in  temperate  Hving. 
The  pregnant  woman  should  avoid  excite- 
ments of  all  kinds,  take  moderate  exercise, 
jise  and  go  to  bed  early,  not  alter  her  habits 
of  life  abruptly.  In  the  later  months  she 
must  dress  herself  appropriately  to  her  state, 
not  so  as  to  interfere  with  the  emerging  of 
the  uterus  from  the  pelvis,  or  so  as  to  limit 
the  movements  of  the  babe  in  utero. 

2.  Birth. — Beclard  in  his  work  {Hygidne 
de  la  Premiere  JEnfance,  Paris,  1852)  pointed 
out  a  fact  of  some  importance  in  the  hygiene 
of  birth.    When  the  fcBtus  with  its  mem- 
branes and  placenta  are  separated  from  the 
mother,  and  independent  existence  is  com- 
menced, a  good  deal  of  blood,  properly  the 
jiewborn  child's,  remains,  and  is  for  a  short 
time  after  actual  birth  lodged  in  the  cord  and 
placenta.     If  time  enough  be  allowed,  and 
the  newborn  be  kept  properly  warm  the 
while,  all  this  blood — some  two  ounces  or 
thereabouts,  and  therefore  no  unimportant 
quantity  when  the  weight  of  the  child  is  con- 
sidered— will  find  its  way  into  the  infant's 
body;  whereas,  if  the  cord  be  tied  and 
divided  too  quickly,  and  before  the  umbilical 
veia  becomes  collapsed  and  empties  itself,  the 
child  is  mulcted  of  its  natural  blood-endow- 
jnent.    According  to  Pinard's  observations, 
it  is  easy  to  distinguish  the  babies  who  thus 
leceive  their  full  complement  of  blood  at 
birth  from  those  who  do  not.    The  skin  of 
-the  former    is   rose-coloured  and  plump, 
whereas  the  skia  of  the  latter  has  an  anaemic 
or  icteric  tint,  and  is  poor;  the  former  in- 
fants grow  and  develop  more  rapidly,  and 
are  altogether  more  vigorous  than  the  latter. 
As  a  guide  to  the  accoucheur's  practice,  he 
inculcates  careful  observation  of  the  cord  at 
birth.    All  pulsation  ceases  ia  the  umbilical 
arteries  directly  the  newborn  breathes  and 
cries ;    but  for   some  while,   different  in 
different  cases,  the  izmbilical  vein  remains 
full ;  and  the  blood  in  it  continues  liquid  up  to 
the  moment  when  its  last  drop  is  absorbed  into 
the  chUd's  body.    But  the  cord  must  not  be 
ligatured  until  the  umbilical  vein  is  flat  and 
empty.    The  accidents  incidental  to  birth  are 
multifarious,  and  belong  to  the  subject  of  par- 
turition.   We  may  notice  specially  asphyxia 
from  prolapse  and  compression  of  the  cord  ; 
and  prolonged  pressure  upon  the  infant's 
skuU  inducing  epicranial  cephalhsematoma, 
and,  rarely,  apoplexy  and  paralysis. 

If  the  temperature  of  the  external  air  is 
about  60°,  children  may  be  allowed  to  go  out 
when  they  are  eight  to  fifteen  days  old,  after 
'  cicatrisation  of  the  umbilicus.  Children  born 


in  February  and  September  appear  to  possess 
the  greatest  vitality,  those  born  in  June  the 
smallest.  According  to  statistics  carefully 
collected  by  Dr.  E.  Smith  in  his  work  on 
Health  and  Disease,  p.  267,  '  the  viability  of 
the  infants  born  in  the  winter  and  spring 
months  is  greater  than  that  of  those  who 
come  into  tho  world  in  summer  or  autmnn.' 

No  artificial  purgative,  oil,  gruel,  or  sugar- 
water,  should  be  given  in  lieu  of  the  mother's 
first  colostrum  milk. 

8.  Infancy.  — The  period  of  infancy  might 
be  subdivided  into  early  and  late :  early 
comprehending  the  time  from  birth  to  erup- 
tion of  the  first  teeth;  late,  that  from  the 
commencement  to  the  completion  of  the  first 
dentition.  The  leading  anatomical  features 
of  this  age  are  the  large  amotmt  of  blood  rela- 
tively to  the  solids  of  the  body,  the  laxity  of 
all  the  tissues,  the  disproportionate  quantity 
of  component  water,  and  the  large  relative 
amount  of  red  blood- corpuscles  and  of  iron, 
which  appears  far  in  excess  of  that  existing  in 
adults.  See  E.  Smith's  Cycle  of  Ages,  p.  247. 

The  circumstance  of  chief  physiological 
importance  is  that  the  greatest  growth  occurs 
in  the  first  years  of  life.  Quetelet  in  his 
essay,  Sur  VHomme,  shows  that  the  mean 
average  weight  of  male  infants  exceeds  that 
of  females  ;  boys  at  birth  weighing  8  kilo- 
grammes 20  grammes,  and  girls  2kilogrammes 
9  grammes.  There  is  no  indicator  so  infalli- 
ble as  the  balance  to  prove  whether  an  infant 
is  or  is  not  being  properly  nourished.  It 
appears  that  from  birth  up  to  the  end  of  the 
second  day  all  newborns  lose  weight  a  little  ; 
they  do  not  increase  perceptibly  till  after  the 
end  of  the  first  week.' 

M.  Odier  states  that  it  is  usual  to  find  an 
infant  increase  30  or  40  grammes  (461  to  606 
grains)  per  ddem  during  the  first  five  months 
of  life,  20  grammes  (308  grains)  a  day  from 
the  fifth  to  the  eighth  month,  and  10 
grammes  (or  155  grains)  daily  between  the 
eighth  and  the  twelfth  month. 

Dentition  is  the  change  most  characteristic 
of  the  infant's  growth  and  development. 

In  infantile  hfe  aU  the  vital  functions  go 
on  rapidly.  The  pulse  at  birth  ranges  from 
130  to  140  per  minute ;  and  to  the  end  of  the 
first  year  is  from  115  to  120.  The  rate  of 
respiration  is  from  25  to  30,  While  the 
circulation  is  rapid,  the  skin,  from  its  soft- 
ness and  vascularity,  disperses  heat  rapidly  ; 
the  cooling  agencies  are  at  a  maximum  ;  and 
the  heat-maintaining  powers  (that  is,  resist- 
ance to  depressing  influences)  are  at  a  mini- 
mum. '  The  food  taken  by  infants  is,  in 
proportion  to  the  weight  of  the  body,  from 
three  to  six  times  greater  than  that  taken  by 
adults  '  (Dr.  Smith,  op.  cit,  p.  247). 

The  perils  from  without  to  infant  life  are 

1  The  infant  should  be  weighed  naked  in  a  wann 
room,  lying  on  a  piece  of  flannel  of  ascertained 
weight,  in  the  scale  of  a  balance  sensitive  to  a 
drachm. 
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mainly  derived  from  cold,  those  from  within  ! 
result  chiefly  from  improper  or  defective 
feeding,  and  from  the  over-sensitiveness  of 
the  nerve-centres.  Young  brains  and  spinal 
cords  are  over-alert  to  impressions  received 
from  without,  and  act  too  impulsively  upon 
them.  Control  powers  become  developed  as 
they  grow  older.  The  ordinary  phrase  '  emo- 
tional as  a  young  child  '  expresses  a  physio- 
logical fact.  It  is  not  easy  to  over-feed 
young  infants.  If  proper  food,  that  is,  thefr 
own  mother's  milk,  be  given  them,  they  get 
rid  of  excess  quickly  enough  by  vomiting  it, 
and  the  part  not  appropriated  in  growth  or 
maintenance  is  stored  up  for  future  use  as 
fat.  The  morbid  tendencies  of  this  period 
are  towards  the  intestinal  and  mucous  tracts. 
Catarrhal  diarrhoea  and  bronchitis,  thrush 
and  stomatitis,  are  epiphenomena  of  all  febri- 
culas  and  states  of  malnutrition.  Delirium 
and  convulsions  attend  all  general  disorders. 
Over-rapid  dentition  is  associated  often  with 
tubercularisation,  retarded  dentition  with 
rickets.  The  more  rapid  the  eruption  of  the 
teeth,  the  greater  the  attendant  disturbance  ; 
the  more  closely  the  evolution  of  the  teeth 
foUows  its  normal  periods  {see  Teething), 
the  less  conscious  are  infant  and  mother  of 
thefr  appearance.  The  hygienic  rules  for 
this  period  have  reference  principally  to  feed- 
ing, cleanliness,  clothing,  open-afr  exercise, 
and  the  avoidance  of  cerebral  excitement. 

Diet. — For  diet  the  reader  is  referred  to 
the  article  Diet,  where  the  proper  aliment  for 
infants  is  fuUy  discussed.  Experience  proves 
that  nature  will  not  be  contradicted — that  no 
aliment  is  so  appropriate  as  the  milk  of  a 
mother,  or  of  a  wet .  nurse  aged  between 
twenty-two  and  thfrty-five.  Next  best  to 
this  comes  the  milk  of  a  goat ;  and  next, 
again,  a  mixture  of  equal  parts  cow's  and 
ass's  milk  given  by  a  feeding-bottle.  The 
suckling  of  her  own  infant  by  the  mother 
for  nine  months  is  good  not  only  for  the 
child,  but  for  its  mother.  The  uterus  passes 
through  its  retrograde  involution  more 
rapidly,  no  periodic  uterine  congestions  delay 
it,  and  ovulation  is  deferred.  "With  respect 
to  the  frequency  of  feeding,  and  the  quantity 
taken,  the  reader  may  be  referred  to  the 
statements  of  Proust.^  During  the  first  day 
of  life,  what  with  scantiness  of  the  colostrum, 
mechanical  obstacles  to  suction,  and  the 
weakness  of  the  infant's  efforts,  the  child 
does  not  extract  more  than  a  drachm  each 
time  it  is  placed  to  the  breast.  It  needs  no 
more,  however.  During  the  first  week  of 
life  it  should  be  nursed  ten  times  in  the 
twenty-four  hours,  arranguig  times  so  that 
the  mother  gets  six  hours'  consecutive  rest 
at  night.  On  the  second  day  each  suckling 
should  furnish  about  5  drachms  of  milk.  On 
the  third  day  each  suckluag  should  furnish 
about  1^  ounce  of  milk.  On  the  fourth  day 
each  suckling  should  furnish  about  2  ounces 
1  Traits  d'Hygiene  (Paris,  1877),  p.  115. 


of  milk.  During  the  first  month  average- 
sized  infants  require  and  obtain  nearly  8 
ounces  of  breast-milk  at  each  nursing,  and 
should  be  nursed  nine  times  in  the  twenty- 
four  hours,  or  receive  about  27  ounces  ot 
milk  a  day.  During  the  second  month  each 
suckling  should  furnish  4^  ounces  of  milk, 
and  the  number  of  feedings  may  be  reduced 
to  seven  p^r  diem,  which  allows  31|  ounces 
each  twenty-four  hours.  At  three  months 
old  the  infant  sucks  about  5  ounces  at  a 
meal,  an  equivalent  of  35  ounces  each  twenty- 
four  hours  ;  and  at  four  months  it  extracts 
as  much  as  6^  oimces  of  milk  at  each  meal, 
which  may  be  again  curtailed  to  six  each 
day,  giving  37i  ounces  of  aliment.  This 
continues  to  be  the  quantity  of  milk  and 
frequency  of  feeding  requfred  of  a  good  nurse 
up  to  the  end  of  the  ninth  month;  but  the 
quality  of  the  milk  dtu-ing  this  period  steadily 
improves,  becoming  enriched  according  as 
the  child  sucks  more  vigorously  and  at  longer 
intervals,  a  provision  fraught  with  mutual 
advantage  to  child  and  mother. 

At  the  ninth  month  the  child  may  be  gra- 
dually weaned,  although  the  age  for  weaning 
should  be  governed  by  the  health  of  the 
mother  or  nurse,  the  forwardness  of  denti- 
tion, and  the  infant's  ovra  craving  for  other 
food.  The  best  time  to  take  for  the  purpose 
is  the  interval  or  pause  after  the  four  lateral 
incisors  are  cut,  and  before  the  first  molars 
appear. 

Dentition,  normal  order  of.  —  For  this 
subject,  see  Dentition,  Disorders  of. 

Cleanliness  and  Care. — The  infant  re- 
quires washing  aU  over  fr-om  top  of  head  to 
sole  of  foot  night  and  momuag  every  day, 
and  is  best,  because  most  quickly,  immersed 
in  a  tub  once  daily.  Infants  who  have  had 
convulsions  at  any  period  of  their  lives  are, 
as  a  rule,  better  washed  aU  over  with  a 
sponge  in  the  lap  of  thefr  nurse  than  im- 
mersed in  a  bath,  as  immersion  is  apt  to 
frighten  them.  The  water  should  be  the 
softest  procurable.  Rain-water  is  best. 
The  temperature  of  the  room  during  the 
bath  should  be  between  65°  and  70°  F.; 
that  of  the  bath  itself,  fixed  by  the  thermo- 
meter, between  70°  and  90°,  according  to  the 
season  of  the  year.  Fixing  the  temperatiu-e 
of  the  bath  should  not  be  left  to  the  possible 
indiscretion  of  a  nurse;  many  a  woman's 
hand  will  support  water  at  a  heat  enough  to 
parboil  a  baby. 

The  nurse  should  be  requfred  not  to 
dawdle  over  bath  or  dressing;  the  former 
should  occupy  five  minutes,  the  latter  not 
more  than  twenty.  Little  or  no  soap,  or 
only  soft  soap,  should  be  employed.  The 
drying  should  be  accomplished  with  soft 
dry  cloths  ;  and  for  baby  powder,  to  prevent 
excoriations,  fuller's  earth  cannot  be  sur- 
passed. Eczema  and  intertrigo  are  obviated 
by  due  attention  to  the  frequent  change  ol 
diapers  and  to  cleanliiless. 
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Clothing.— No  infant  ought  to  be  swathed 
like  a  mummy;  it  requires  keeping  warm, 
but  should  not  be  overweighted  with  clothes. 
Its  chest  must  be  free  to  expand,  its  limbs 
at  liberty  to  move.  The  more  lightly  its 
head  is  covered,  and  the  more  quickly  all 
caps  are  dispensed  with,  the  stronger  will 
be  its  hair  and  the  less  its  susceptibility  to 
catarrh.  Nightcaps  are  dirt-traps,  and  in 
aU  classes  alike  promote  scalp  eruptions  by 
provoking  perspiration,  with  which  the  skin 
is  softened,  and  by  the  decomposition  of 
which  the  sebaceous  follicles  are  irritated 
and  clogged. 

General  Eules  and  Hygienic  Advice. — 
Even  the  youngest  infants  require  simlight 
and  open  air.  Due  discretion  must  be  em- 
ployed, however,  in  sending  them  out.  They 
are  better  carried  in  their  nurse's  arms,  and 
thus  assisted  to  maintain  their  own  heat  by 
that  derived  from  their  nurse's  body,  than 
placed  in  perambulators.  As  soon  as  they 
can  crawl  they  should  be  encouraged  to  do 
so,  either  on  a  carpet,  in  a  garden,  or  on  a 
dry,  sandy  pathway  protected  from  wind 
and  open  to  sunlight.  Cold  and  dark  places 
are  specially  inimical  to  them;  and  when 
the  weather  is  cold  they  shoiold  be  encouraged 
to  amuse  themselves  on  a  blanket  or  soft 
hearthrug,  so  as  to  learn  to  stretch  their 
limbs  and  co-ordinate  aU  their  muscular 
movements.  They  learn  first  to  sit  up,  then 
to  stand,  helped  by  their  arms,  against  a 
chair ;  next  to  stand  without  support ;  and  at 
some  period  between  one  year  and  two  years 
of  age  should  be  able  to  walk  about  by 
themselves. 

Sleep. — Infants  require  day  as  well  as 
night  sleep.  Very  young  babies  do  little 
else  but  suck  and  sleep.  As  they  grow  they 
need  and  take  less  and  less  sleep,  and  by 
the  time  the  first  dentition  is  accomplished — 
three  years  of  age— a  child  may  usually  dis- 
pense with  day  sleep  altogether,  except  a 
short  hour's  nap  early  in  the  afternoon  or 
between  eleven  and  twelve.  Sound  sleep 
comcides  in  the  infant,  as  in  the  adult,  with 
short  sleep  hours,  and  the  strongest  children 
require  least  sleep.  The  infant  should  have 
its  own  cradle,  and  the  child  its  own  cot, 
placed  close  beside  the  bed  with  its  mother 
or  nurse.  In  extra  cold  weather,  or  hard 
frosts,  the  cot  should  be  artificially  warmed 
by  a  hot-water  bottle.  The  sleeping  nursery 
ought  not  to  be  kept  warmer  than  65°,  nor 
colder  than  50°  ;  whilst  the  nearer  it  is  main- 
R^^n  *°  the  winter  months,  and 

05  during  summer,  the  sounder  the  child 
wUi  sleep.  The  more  freely  the  whole  house 
and  nurseries  are  ventilated,  the  less  prone 
A  "i^^"*  '^^^^  *°  infantUe  disorders. 
4.  Childhood.— In  this  period,  between 
Vae  second  or  third  and  seventh  years  of  life, 
tlie  first  dentition  is  accomplished,  the  second 
tmcommenced.  The  rate  of  pulse  falls  from 
xxo  to  yo  per  minute,  and  respiration  com- 


mensurately.    The  excretions  are  all  abso- 
lutely increased.     In  the  co-ordination  of 
muscular  movements  and  in  mental  opera- 
tions great  progress  is  being  made.  The 
cerebro-spinal  structures,  which  nearly  double 
in  volume  between  birth  and  the  second  year, 
continue  to  develop  disproportionately  to  the 
growth  of  the  trunlt  and  limbs  between  two 
and  seven.    The  cellular  tissues  are  loose 
and  vascular  stiU,  and  the  cutaneous  and 
mucous  surfaces  therefore  extra  vulnerable. 
A  notable  physiological  feature  of  this  age 
is  the  readiness  to  swell  observable  in  the 
lymphatic  glands  upon  the  slightest  irrita- 
tion, and  the  general  functional  activity  of  all 
the  lymphatic  structures.    It  might  be  dis- 
tinguished as  the  life  period  of  greatest 
lymjjhatic  activity.    From  these  facts  the 
morbid  imminences  may  be  inferred,  namely, 
a  tendency  to  eczema  and  to  catarrh  of 
mucous  surfaces,  diarrhoea,  laryngeal  and 
bronchial  catarrh,  general  anasarca,  hydro- 
cephalus, susceptibility  to  contagious  impres- 
sions, proclivity  to  tubercular  meningitis,  and 
to  functional  cerebral  disorders  like  delirium 
and  convulsions.    The  incontinence  of  urine, 
so  frequent  in  early  childhood,  may  be  like- 
wise referred  to  the  reflex  irritability  of  the 
spinal  centres  characteristic   of  this  age. 
According  to  Lebert,  the  cerebellum  attains 
its  largest  size  relatively  to  the  cerebrum 
between  4  and  5,  to  which  circumstance  has 
been_  referred  the   occasional   sexual  ex- 
citability and  vicious  practices  discovered 
in  some  children  at  this  early  age.  How- 
ever this  may  be,  the  importance  of  good 
nurses_  and  wise  supervision  cannot  be  too 
much  insisted  on,  as  also  the  inculcation  of 
healthy  habits  and  provision  of  proper  amuse- 
ments and  employments. 

Diet.— ■^Vhile  bread,  starch,  and  flesh  foods 
are  taking  the  place  of  cows'  milk  very 
greatly,  they  must  not  be  allowed  to  wholly 
supplant  it.  Eight  ounces  of  bread  may  be 
reckoned  about  equivalent  in  nitrogen  con- 
tent to  one  pint  of  milk,  but  the  former 
exceeds  the  latter  in  carbon.  The  food  must 
be  nutritious  and  abundant.  The  error  com- 
mitted is  far  too  often  that  of  under-  than  of 
over-feeding.  Young  children  do  not  require 
so  much  variety  in  their  food  as  adults  do, 
but  are  greatly  benefited  by  a  change  in  their 
bread  and  meal  stuffs,  and  a  dietary  not  too 
monotonous.  They  do  not  need  meat  more 
than  once  a  day,  and  fish  may  be  substituted 
for  meat,  if  cream  or  butter  sauce  be  provided 
with  it,  once  or  twice  a  week.  Milk,  bread, 
porridge,  suet  puddings  and  milky  puddings 
should  form  the  staple  of  their  dietaries; 
fresh  vegetables  well  cooked,  watercress, 
cooked  fruit,  and  oranges  are  most  useful 
adjuncts;  while  the  addition  of  fried  bacon, 
clotted  cream,  and  oil,  or  butter,  when  the 
drinking-water  is  hard,  and  the  tendency  of 
the  child  is  rather  towards  constipation  than 
otherwise,  is  now  fairly  generally  understood. 
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It  is  usually  easy  and  always  beneficial  to 
instruct  young  children  to  secure  an  alvine 
evacuation  directly  they  rise  of  a  morning, 
and  before  their  bath.  Four  meals  a  day  are 
most  appropriate — a  breakfast  at  eight,  a 
dinner  at  twelve,  a  tea  at  four,  and  a  supper 
at  half-past  six. 

Cleanliness. — Washing  all  over  once  a 
day,  and  in  the  morning,  is  as  necessary  as 
ever;  but  after  first  tubbing  in  hot  water 
between  98°  and  100°,  the  child  should  stand 
lip  and  be  sponged  all  over  firom  a  basin  of 
cold  water,  and  be  briskly  dried  with  a  large 
towel. 

Sleep. — A  chUd  shotdd  sleep  in  a  cot  or 
bed  by  itseK,  but  in  the  same  room  with 
its  parent  or  nurse,  since  it  is  apt  to  show 
any  disorder  by  night  vagaries,  _  dehrious 
talking,  restlessness,  or  sleep-walking. 
.  Between  2  and   5  most  children  are 
the  better  for  twelve  hours  of  sleep  out  of 
the  twenty-four.    At  7  years  of  age  they  do 
not  require  day  sleep,  but  should  be  in  bed  at 
seven  or  half-past  seven,  and  up  at  six  in 
summer  and  between  six  and  seven  in  winter. 
The  best  bed  for  this  age  is  an  ordinary  iron 
bedstead,  with  firm  and  level  wool  and  hair 
mattresses ;  not  spring  beds,  which  do  not 
adapt  themselves  so  well  to  hght  bodies,  nor 
keep  them  uniformly  warm.    Cotton  sheets, 
blankets,  and  counterpane  must  be  used  ac- 
cording to  season.    Beyond  saying  that  the 
day  clothing  should  be  warm,  and  merino_  or 
wool  put  next  the  skin,  we  can  add  nothing 
further  about  clothing. 

Exercise. — Two  things  are  requisite  for 
healthy  growth  and  development  and  a  happy 
childhood— a  play-room  and  a  garden.  Chil- 
dren need  a  place  like  an  empty  barn,  in 
which  they  can  swing  and  amuse  themselves 
in  wet  and  wintry,  as  well  as  in  hot  sultry 
weather,  practising  those  games  which  are 
requisite  for  the  schoohng  alike  of  their 
muscles  and  nerves. 

Teaching.— Teaching  such  as  they  need 
should  be  conducted  on  the  Kindergarten 
system  ;  but  the  main  rule  for  their  lives  is 
open  air  and  exercise,  the  chief  objects  bemg 
to  harden  their  skins,  develop  their  muscles, 
and  teach  them  self-control,  love  and  respect 
for  those  to  whom  they  render  imphcit, 
because  well-nigh  unconscious,  obedience. 

5.  Adolescence.— The  consideration  of 
this,  the  period  of  second  dentition,  between 
the  ages  of  7  and  14,  is  best  prefaced  by  the 
order  of  eruption  of  the  second  teeth. 

About  7  years  the  4  anterior  molars  (per- 
manent  teeth)  are  cut.  ,  . 

About  8  years  the  4  central  mcisors. 
9       „       4  lateral  incisors. 
"   10      '„      4  anterior  bicuspids. 
"  II  4  posterior  bicuspids. 

"  12  to  12^  „  4  canines. 
„  12i  to  14  „  4  posterior  molars. 
The  teeth  of  the  lower  jaw  usually  precede 
those  of  the  upper.    Second  dentition  is  ac- 


complished leisurely,  and  is  therefore  usually 
accompanied  by  no  such  grave  disorders  as 
mark  first  dentition;  but  in  nervous  chil- 
dren nervous  tricks  may  manifest  themselves, 
as  well  as  marked  lack  of  emotional  control. 
Some  are  hypersensitive,  others  contradictory 
and  diflficiilt ;  and  most  parents  admit  that 
between  7  and  8,  if  not  between  7  and  14, 
they  learn  what  the  characters  of  their  chil- 
dren really  are.  Physiologically,  absorption 
of  the  subcutaneous  fat  goes  on  rapidly,  while 
the  muscles  become  more  developed,  the 
skin  gets  tougher,  its  epidermis  harder,  and 
it  perspires  less  readily.  In  our  climate  the 
morbid  Uabilities  of  this  age  are  to  rheuma- 
tism, chorea,  epilepsy,  the  exanthemata,  and 
typhoid  fever. 

Between  7  and  8  the  appetite  is  apt  to 
become  capricious  ;  the  child  physiologically 
does  not  require  so  much  hydrocarbonaceous 
food  ;  and,  while  growing  fast  and  becoming 
leaner,  protests  against  fat,  often  while  show- 
ing a  marked  longing  for  fresh  fruits,  in  which 
nature  should  be  indulged.  After  8,  however, 
any  marked  defect  of  appetite  or  loss_  of 
weight  is  suggestive  of  undue  cerebral  excite- 
ment, attributable  to  over-study  or  some  in- 
fraction of  the  laws  of  health. 

Diet.^ — Three  good  meals  a  day  are  suffi- 
cient, but  four  are  more  advisable.  Consti- 
pation at  this  age  usually  signifies  irregular 
feeding  and  overloading  with  pastrycook  sup- 
phes  or  other  improper  food.    Breakfast  at 
eight,  dinner  at  one,  tea  at  five,  and  supper 
at  eight  appears  the  best  distribution.  By 
supper  is  meant  such  a  meal  as  growing  lads 
and  girls  positively  need.     They  require 
either  soup  and  potatoes,  and  bread  and 
butter,  or  some  one  hot  dish  of  meat  or  fish; 
and  the  drink  should  be  either  warm  milk 
or  cocoa  to  about  haK  a  pint  of  fluid  :  aliment 
enough  is  needed  to  improve  the  circulation 
at  the  extremities  and  obviate  chilblains. 
Boys  and  girls  may  retire  to  bed  within  an 
hour  of  their   supper,   which,  instead  of 
making  them  dream,  wUl  secure  good  and 
refreshing  sleep.  The  greatest  dangers  at  this 
age  arise  certainly  firom  defective  nutrition 
and  an  over-sensitiveness  of  the  skin.  Neither 
wine  nor  beer  is  necessary,  nor  should^  either 
be  allowed  without  medical  authorisation. 

Clothing.— The  objects  of  clothmg  are 
warmth,  cleanliness,  and  convenience.  Vests 
of  cotton  and  wool,  merino,  or  spun  silk 
should  lie  next  the  skin  of  the  chest  and  trunk. 
Merino,  flannel,  or  other  wooUen  materials 
should  protect  the  legs  and  feet ;  cloth,  wool- 
len ierseys,  furs,  and  skins  are  adapted  xor 
external  coverings.  But  a  whole  chapter 
could  be  devoted  to  the  foot  alone,  and  its 
clothing  during  its  growth  and  development. 
The  desiderata  appear  to  be  length  andbreadth 
enough,  low  heels,  impervious  soles,  old  ana 
flexible  skins  for  uppers.  Boots  for  outdoor 
exercise  ai-e  advised  for  children  because 
their  ankles  need  support ;  shoes  a  httle  later 
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on,  because  they  are  cheaper  and  do  not  repay 
re-soling,  and  may  be  discarded  at  once 
when  worn  out.  The  same  boots  should  not 
be  worn  day  after  day — they  require  time  to 
dry  properly  in  damp  weather,  and  the  foot  at 
that  age  profits  by  change  of  pressure.  During 
youth  the  adaptation  of  clothes  to  special 
sports  and  exercises  is  far  from  unimportant 
to  health.  For  violent  muscular  exercise, 
flannel  or  merino  should  be  worn  next  the 
skin,  and  an  easy  flannel  jacket  or  over-jersey ; 
both  after  being  used  should  be  hung  up  to 
dry  and  air  before  being  worn  again.  It  is 
well  that  youth  should  be  informed  how 
rheiunatism  is  promoted  by  indolence,  neglect 
of  exercise,  carelessness  in  getting  overheated, 
standing  about  on  damp  soils,  remaining  in 
wet  shoes,  wearing  woollen  shirts  or  under- 
clothing that  have  been  permeated  and  satu- 
rated over  and  over  again  with  the  secretions 
of  the  skin. 

Eest  and  Exercise. — These  are  requisite 
for  both  body  and  mind  at  this  age ;  the  duty 
belongs  to  parents  and  schoolmasters  to  study 
what  is  appropriate.  We  annex,  therefore,  a 
table  fi-om  Eriedlander,  which  shows  how  the 
twenty-four  hours  may  be  wisely  appor- 
tioned : — 


Age 

Hours  for 

Exercise 

Work 

Leisure 

Sleep 

7 

8 

2 

4 

9  or  10 

8 
9 

8 

2 

4 

9  or  10 

8 

3 

•  4 

9 

8 

10 

8 

4 

4 

11 

7 

5 

4 

8 

12 

6 

6 

4 

8 

13 

5 

7 

4 

8 

14 

5 

8 

4 

7 

15 

4 

9 

4 

7 

6  PuDerty.— The  physiological  feature 
ot  this  period  is  the  more  rapid  growth  of  the 
whole  body,  and  the  gradual  perfectioning  in 
theur  fonctions  of  its  several  organs.  Between 
14  and  20  the  human  plant  reaches  not  only 
Its  full  size  but  the  completion  of  its  organic 
endowments.  During  this  period  mind  and 
body  expand  together,  but  the  body  develops 
more  rapidly  than  the  mind.  Growth  in  man, 
as  m  plants,  proceeds  by  fits  and  starts,  suc- 
ceeded by  periods  of  quiescence;  seasons 
aflect  It,  so  do  supplies  of  food ;  boys  do  not 
develop  so  rapidly  in  autumn  and  winter  as 
m  spring  and  summer.  Girls  at  this  age 
otten  fan  back,  as  it  were,  a  little  in  winter, 
wnen  they  are  much  more  confined  indoors, 
xo  make  a  greater  push  forwards  in  spring. 

It  18  even  difficult  for  the  digestive  and 
assimilative  powers  to  keep  pace  with  the 
Dodily  requirements,  so  that  the  tendency  is 
wLrVT^-^i'"''*'^^  body  to  fall  Boine. 

Id  fn!°<^  ^maintained  at  the  extremities, 
and  for  the  cold  bath  to  be  shunned  for  lack 


of  adequate  reaction  in  those  who  are  mani- 
festly growing  very  rapidly. 

The  heart  in  some  is  hardly  equal  to  the 
task  set  it,  and  when  it  is  diseased  we  perceive 
both  growth  and  the  attamment  of  puberty 
retarded.  The  lungs,  again,  as  Dr.  E.  Smith 
pointed  out  {op.  cit,  p.  288),  more  often  in 
girls  than  in  boys,  do  not  expand  in  propor- 
tionate ratio  with  the  rest  of  the  body.  The 
body  runs  up  tall,  but  the  thorax  remains 
narrow  and  flat,  and  the  apices  of  the  lungs 
approach  too  closely  to  each  other.  The 
definition  of  a  line — ^length  without  breadth — 
is  too  closely  imitated.  The  morbid  immin- 
ences of  this  age  are  disorders  of  the  nervous 
system,  chorea,  epilepsy,  mania,  anaemia, 
rheumatism,  pneumonia.  Girls  during  this 
period  of  their  lives  suffer  more  illness  than 
boys,  probably  in  consequence  of  insufficient 
gymnastic  exercises,  over-study  in  cramped 
postm-es,  and  fi:om  that  folly  of  follies,  a 
forcing-pit  education,  '  all  articles  warranted 
to  be  turned  out  highly  finished  by  eighteen 
years.'  It  is  the  age  of  all  others  when  good 
or  bad  habits  of  life  are  formed ;  the  time, 
too,  when  the  seeds  of  disease  are  sown 
broadcast,  to  spring  up  in  the  after-age  of 
man-  and  womanhood. 

Diet.— Food  should  be  abundant,  varied, 
but  unstimulating.  Three  or  four  moderate 
meals  a  day  are  requisite ;  if  at  any  period 
of  life  fermented  liquors  are  beneficial,  now 
is  that  time.  Light  bitter  unadulterated  table- 
beer  or  claret  and  water  should  be  provided 
at  dinner,  but  not  more  than  half  or  three- 
quarters  of  a  pint  of  it  allowed.  If  violent 
exercise  has  provoked  thirst,  this  may  be 
satisfied  with  plain  water  or  toast-and-water 
ad  lihitum.  Girls  should  take  cocoa-nibs 
for  breakfast,  with  bread  and  butter,  meat, 
eggs,  bacon,  or  fish,  as  much  as  they  like. 
School  dietaries  err  usually  on  the  side  of 
deficiency.  At  dinner,  as  well  as  substantial 
meats,  fruits,  vegetables,  and  suet-  and  milky 
puddings  are  required.  Tea  should  be  al- 
lowed only  once  in  the  twenty-four  hom-s,  at 
six  o'clock,  and  a  warm  supper  be  provided 
at  nine  o'clock. 

Clothing.— Nothing  need  be  added  to 
what  has  been  ahready  advised.  Without 
entering  into  mmute  particulars,  it  should 
be  seasonable,  rather  extra  warm,  and  offer 
no  uncomfortable  restraints.  When  mothers 
complain  of  then:  daughters'  neglected  figures, 
the  hygienist  retorts.  What  gymnastic  exer- 
cises did  you  require  of  them  ?  It  is  the  age 
for  exercise  of  the  body  as  well  as  of  the 
mind.  Boys'  spines  are  straight  and  girls' 
backs  crooked  because  the  former  use  all  their 
muscles  and  the  latter  do  not.  As  the  body 
is  making  its  most  rapid  growth,  so  the  evil 
of  unilateral  use  of  muscles  is  particularly 
baneful.  Sitting"  over-long  in  a  slouchinw 
attitude  will  tend  to  contract  the  chest,  as 
carrying  too  heavy  weights  over  the  back 
will  spoil  the  normal  spinal  curves ;  so  leaning 
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too  much  on  one  side,  standing  too  long 
on  one  foot,  even  carrying  constantly  a 
pocketful  of  articles  on  one  side  of  the  dress, 
will  suffice  at  this  age  to  induce  spinal  curva- 
ture. The  daily  use  of  the  trapeze,  swinging, 
playing  games  like  la  grace,  in  which  both 
arms  are  used,  badminton,  and  lawn-tennis, 
in  which  arms  and  legs  are  employed,  and 
every  miiscle  brought  into  due  action,  are 
quite  essential  to  the  proper  development  of 
the  thorax  and  the  muscles  of  the  trunk. 
Girls  should  row  and  run  and  ride  and 
swim  and  skate  no  less  than  lads  do,  in 
order  to  become  fit  mothers  for  a  nation 
lilce  ours. 

The  best  temperature  for  a  sitting-room  is 
60^  ;  that  for  a  sleeping-room  between  50° 
and  55°.    The  hygiene  of  the  bedroom  and 
the  bed  needs  a  few  words.  The  temperatture 
of  the  room  should  not  rise  above  65°  in 
summer,  or  fall  below  45°  in  winter.  It 
must  be  thoroughly  ventilated  with  a  con- 
stant amount  of  fresh  air  passing  through  it 
during  the  day.    The  desiderata  for  a  bed 
are  coolness  for  the  spine,  restfulness  for  the 
trunk  muscles,  and  warmth  without  too  great 
heat  or  too  burdensome  a  weight  of  bed- 
clothes :  all  objects  are  well  attained  by  a 
French  sominier  elastique.    A  horse-hair 
bolster  is  preferable  to  a  pillow,  and  a  paper 
pillow  to  a  feather  pillow;  a  feather  pillow 
enwrapping  the  neck  and  head  heats  the 
upper  part  of  the  spinal  cord  undesirably. 
Posture  in  bed  is  not  unimportant.  The 
head  should  be  low,  the  feet  perhaps  a  trifle 
raised,  certainly  not  dependent.    '  Sleep  not 
on  your  back,  as  a  dead  man,'  is  a  maxim 
attributed  to  Confucius  ;  the  opposite  atti- 
tude, on  the  stomach,  is  restrictive  of  the 
intestinal  movements,  and  uncomfortable. 
It  is  as  well  to  begin  the  night  lying  upon 
the  right  side  so  long  as  food  remains  in  the 
stomach,  and  to  turn  on  first  waking  upon 
the  left  side.    The  best  attitude  is  probably 
that  crouched  one  habitually  selected.  Good 
advice  is  to  stretch  yourself  straight  when- 
ever you  wake,  in  order  to  render  the  circu- 
lation of  the  blood  freer.   In  winter  the  arms 
should  lie  under  the  clothes,  in  summer 
above  them. 

The  cold  bath,  or  cold  sponge,  or  shower 
bath  should  be  taken  by  the  robust  every 
morning;  with  a  warm  or  tepid  bath  once 
a  week,  for  cleansing  purposes,  throughout 
summer  and  winter.  Whilst  the  young  of 
both  sexes  should  be  encouraged  to  swim,  m 
seasonable  weather,  the  length  of  time  they 
stay  in  the  water  must  be  strictly  hmited 
according  to  the  temperature. 

We  abstain  purposely  from  any  discussion 
of  the  hygiene  of  menial  education 

7.  Adult  Age.— This  is  the  prime  of  lite, 
between  20  and  30.  Anatomically,  the  bodj' 
broadens,  the  chest  deepens;  for  feats  oi 
muscular  prowess— short,  severe  labours— it 
is  at  its  best.    The  intellectual  and  cerebro- 


spinal sexual  energies  are  at  their  maximum. 
What  the  French  call  the  greatest  latitude 
of  health,  and  of  strength,  exists  at  this 
period ;  severe  strains  are  supported  with 
apparent  ease.  In  male  adults  the  body 
gains  weight  by  small  amounts  for  about 
twenty-eight  days,  then  relapses  to  its  normal 
average  by  a  sudden  crisis,  attended  by  head- 
heaviness,  loss  of  appetite,  and  copious  dis- 
charge of  urine,  or  seminal  evacuation.  It 
is  not  a  time  about  which  the  hygienist  has 
much  to  say.  If  the  preceding  periods  oi 
life  have  been  wisely  ruled,  the  individual  is 
at  his  or  her  best.  The  morbid  imminences 
directly  belonging  to  this  age  should  be  few, 
and  certainly  are  usually  due  to  direct  con- 
travention of  the  laws  of  health  :  to  exposure 
to  contagious  influences,  to  irregular  living, 
especially  drinking,  to  excessive  strains  upon 
the  heart  or  its  blood-vessels,  to  pulmonary 
inflammations,  to  contravention  of  proper 
sexual  relations,  to  over-emotional  excite- 
ment, or  to  mental  worry  and  loss  of  sleep. 

The  guiding  rule  for  this  period  is  succinct 
enough  :  '  Sustvne  et  absti/ne.^ 

Qui  studet  optatam  cursu  contingere  metavi, 
MuUa  tulit  fecitque  puer,  sudavit  et  alsit ; 
Ahstinuit  Venere  et  vino. 

Hitherto  excess  in  feeding  was  difficult  to 
effect,  quickly  punished,  and  admitted  of 
rapid  and  spontaneous  repair;  but  now  he 
who  would  rise  above  the  ruck  must  rule 
with  a  tight  rein  aU  his  appetites.  The 
penalties  are  not  exacted  directly  after  the 
offence  is  committed :  they  are  kept  in  store, 
but  nature  inflicts  them  with  pitiless  justice. 

Total  abstinence  from  alcoholic  drinks 
may  be  recommended.  Not  only  does  it 
favour  health,  but  lessens  all  the  temptations 
incident  to  these  important  years,  in  which 
a  man  carves  out  his  own  career.  A  ques- 
tion not  infrequently  propounded  is.  How 
shall  I  know  when  I  have  eaten  more  than 
is  good  for  me  ?  If  indi%'iduals  are  duU  or 
drowsy  after  a  meal  they  have  usually  eaten 
too  much;  if  they  can  converse,  write,  or 
transact  business  with  ease  after  a  meal, 
they  have  fed  temperately. 

Women  may  be  advised  to  marry  not 
earher  than  21— between  21  and  28— when 
in  our  climate  they  are  best  fitted  to  become 
wives  and  mothers.  Men  had  better  wait 
till  between  28  and  35  before  they  undertake 
the  responsibilities  of  being  parents.  For  the 
generality  of  men  and  women  we  must 
insist  once  more  on  then-  not  gi^^ng  up  out- 
of-door  muscular  exercises.  An  entirely 
sedentary  trade  or  office-life  cannot  be  a 
healthy  one  for  either  body  or  mmd:  the 
latter  appears  to  suffer  most  fi-om  i*— t^^^ 
sense  of  moraUty  becoming  blimted.  When 
the  struggle  for  existence  is  so  severe  that, 
with  early  rismg  and  very  lunited  hours  ol 
sleep,  no  leisure  hour  remains  for  sports  or 
amusement,  the  time  has  arrived  tor  emi- 
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enforced  military  service,  or 


gi'ation,  war 
revolution. 

Sleep. — Doubtless  different  constitutions 
and  individuals  differently  employed  require 
different   amoimts   of  sleep.     As  nothing 
dulls  the  intellect  and  weakens  the  recuper- 
ative faculties  more  than  too  much  sleep, 
except  over-feeding  and  drinking  at  this  age, 
so  few  things  are  more  certain  than  that  a 
man  may  rise  too  early  for  making  the  best 
use  of  his  twenty-four  hours.    He  must  live 
in  the  world  and  keep  the  world's  pace  still. 
John  AVesley's  advice  in  this  matter  is  worth 
recording.    He  writes  that  any  man  can  find 
out  how  much  sleep  he  really  requires  to 
repau-  his  nervous  system  by  rising  half  an 
hour  earlier  every  morning  until  he  finds 
that  he  no  longer  lies  awake  at  all  on  going 
to  rest  in  bed,  or  wakes  up  until  it  is  time 
for  him  to  get  up.    Six  to  eight  hours  is 
usually  ample  for  healthy  adults,  with  nine 
hoiu-s  every_  seventh  day.    The  mistake  too 
often  made  is  that  of  endeavouring  to  make 
up  for  over-hard  mental  efforts  by  over-long 
sleep  hoiu-s.    Mental  over-fatigue  is  to  be 
repaired  not  by  sleep,  but  by  bodily  exercise 
in  the  open  air.    Exercise  directs  the  blood- 
flow  firom  the  head  towards  the  muscles,  and 
renews  the  appetite.    As  we  have  pointed 
this  out  as  the  suitable  age  for  marriage,  we 
may  mention  some  things  which  conduce 
not  slightly  to  healthful  and  happy  marri- 
ages :  parity  of  station,  similarity  of  temper 
and  tastes,  and  no  disproportion  either  in 
age  or  size. 

8.  Maturity.— The  body  has  now  reached 
Its  maximum  weight  and  solidarity,  and  the 
period  is  that  of  maximum  endurance.  Men 
reach  their  full  weight  at  40 ;  women  later, 
sometimes  not  till  50.    At  this  age  the 
soldier  is  fittest  for  service,  the  labourer  for 
work,  the  artisan  and  professional  man  for 
their  respective  duties.    '  High  to  soar  and 
deep  to  dive  is  given  to  man  at  thirty-five.' 
The  morbid  tendency  is  towards  ansemia 
and  obesity,  the  former  promoting  the  latter, 
and  both  alike  being  determined  by  a  too 
sedentary  town-life,  and  by  daily  occupation 
m  close,  Ul-ventUated,  and  badly  lighted 
chambers.     Now  are  perceived  the  first 
attacks  of  gout;  whilst  visceral  degenera- 
tions and  atheroma  of  arteries  may  manifest 
themselves  — events  aU  of  which  may  be 
delayed,  if  not  wholly  prevented,  by  atten- 
taon  to  the  laws  of  health.    It  is  desirable 
that  each  individual  should  pay  heed  to  his 
weight  at  this   age,  since   this  indicates 
Whether  or  no  he  is  living  wisely.  Celsus 
l^b-  2,  cap.  1)  writes :  '  Corpus  autem  habi- 
assimum  quadratum  est  neque  gracile  nenue 

ITr^T'  .  in  j^venta 

^cora  est,  sic  matura  senectute  conficitur. 
facile  corpus  infirmum,  obesum  hebes  est.' 
vvnen  however,  men  are  engaged  in  trades 
or  professions  there  is  no  more  difficult  task 
inan  to  maintain  their  weight  at  this  a-e, 


the  juste  milieu  referred  to  being  a  hard 
matter  to  secure.  The  advice  given  by 
Celsus  (lib.  1,  cap.  1)  cannot  be  surpassed 
m  force  or  brevity :  '  Sanus  homo  qui  et 
bene  valet  et  suie  spontis  est  nullis  obligare 
se  legibus  debet ;  hunc  oportet  varium  habere 
vitse  genus,  modo  ruri  esse,  mode  in  urbe, 
sfepiusque  in  agro,  navigare,  venari,  quies- 
cere  interdum;  siquidem  ignavia  corpus 
hebetat,  labor  firmat.'  As  to  diet,  clothing, 
and  habits,  we  need  add  nothing  to  what 
has  been  already  advised  for  a  previous  age ; 
but  on  exercise  of  body  and  mind  there  is 
much  to  be  written. 

A  good  rule  is  laid  down  by  Lynch,  too, 
in  his  Guide  to  Health  (p.  290),  that  the 
lean  should  exercise   ad  ruborem,  i.e.  to 
glow-point,  or  until  their  bodies  and  spirits 
are  heated,  for  that  will  fatten  them;  and 
the  fat  ad  sudorem.    The  more  luxuriously 
a  man  lives,  the  more  exercise,  and  the 
more  active  exercise,  he  needs.    Want  of 
it,  and  the  costive  habit  thus  superinduced, 
uiay,  as  Kotzebec  observes,  extinguish  the 
divine  flame  of  genius  and  seriously  impair 
the  intellectual  powers.  Hypochondriasis 
and  hysteria  are  the  special  punishments  of 
ease  and  affluence  and  indolence.  Obviously 
a  portion  of  each  day  should  be  set  apart  for 
exercise  for  those  who  can  take  it.    In  the 
households  of  the  wealthy  a  gymnasium  is 
at  least  as  important  as  a  bath-room;  and 
twenty  minutes  every  morning  before  break- 
fast might  well  be  devoted  to  breathing  the 
muscles — that  is,  calling  into  play  every 
muscle  of  the  trunk  and  limbs.    The  chest 
should  be  expanded  by  clubs  and  dumb-bells; 
swinging  on  the  trapeze,  and  hanging  by  the 
arms  and  legs,  may  be  recommended.  Again, 
before  forenoon  or  midday  meal,  an  hour's 
ride  or  walk  must  be  obtained  ;  and  a  third 
time  in  the  day  an  hour  and  a  half  s  exercise 
—fencing,  or  walking,  or  rowing— should  be 
arranged  before  bedtime,  in  the  spring  and 
summer  seasons.    A  great  point  is  to  varv 
the  exercise  by  every  means  at  hand:  to 
change  the  set  of  muscles  called  chiefly  into 
play  upon  different  days,  as  Celsus  advised  : 
to  swim,  ride,  fence,  sail,  row,  shoot,  fish. 
Lastly,  we  can  recommend  those  only  who 
are  very  robust  to  take  a  long  walk  before 
breakfast.    Bodily  exercise  should  not  be 
undertaken  immediately  after  a  heavy  meal ; 
nor  should  those  who  have  sweated  them- 
selves violently  sit  down  at  once  to  a  ffiU 
meal— at  least  an  hour's  rest  should  inter- 
vene. 

Let  us  pass  on  from  the  exercise  of  the 
muscles  to  that  of  the  brain,  since  here,  too, 
the  hygienist  may  be  expected  to  give  a  few 
words  of  advice  as  to  what  is  proper  and 
profitable  in  mental  work,  and  what  is  im- 
proper and  likely  to  prove  detrimental  to  the 
cerebral  organs.  Our  own  experience  entirely 
confirms  that  of  others,  that  most  brains  suffer 
more  from  rest  than  over- work.    Exercise  is 
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as  essential  for  the  healthy  nutrition  of  the 
cerebral  as  it  is  for  that  of  the  muscular 
tissue ;  and  without  regular  employment  daily 
up  to  fatigue-point  no  high  quality  of  intel- 
lectual condition  is  ever  attained.  Fret, 
hmry,  worry,  and  the  endeavour  to  accom- 
plish some  task  in  too  short  a  time,  is  what 
wearies  and  wears  the  thinking  organ;  but 
what  damages  it  is  always  its  imperfect 
nutrition,  the  insufficient  repair  of  its  waste 
after  its  active  employment.    It  is  a  matter 
of  observation  that  feeble  brains,  those  con- 
structively defective,  or  those  damaged  by 
accidental  injury  or  by  disease,  most  speedily 
suffer  both  from  over -work  and  from  actual 
disease :  the  education  of  the  half-witted,  and 
of  the  congenital  idiots  is  a  difficult  problem 
as  well  as  a  disheartening  task;  that  they 
admit  of  some  improvement  is  proven,  but 
directly  their  daily  exercises  are  discontiuued 
they  fall  back.   Immature  brains  are  doubt- 
less more  vulnerable  and  require  more  rest, 
more  sleep,  and  more  diversion  than  fully 
developed  ones.    Again,  the  mere  degenera- 
tive changes  in  the  blood-vessels  and  capil- 
laries incident  to  disease  and  old  age  inter- 
fere with  the  nutritive  changes  requisite 
for  the  most  perfect  intellectual  operations. 
Hence  it  is  easy  to  point  out  a  true_  patho- 
logical foimdation  for  epileptic  insanity  and 
senile  dementia,  and  to  perceive  why  poorly 
fed  children  should  suffer  from  over-pressure 
in  schooling. 

The  cultivation,  however,  of  the  human 
mind,  and  the  determination  of  what  is  best 
for  its  soimd  development  and  maintenance, 
belong  to  education,  not  hygiene.  Let  it 
suffice  to  say  that  the  mens  soma  in  corpore 
sano  depends  as  much  upon  the  judicious 
training  and  education  of  the  intellectual 
centres,  as  it  does  upon  their  minute  struc- 
tm-es  and  sound  nutrition.  The  best  intellects 
are  built  on  good  foundations ;  the  education 
of  the  cerebral  centres  begms  with  the  first 
special  sense  impressions  made  upon  them, 
and,  we  may  hope,  does  not  terminate  only 
with  this  life.  There  is  still  as  much  to  be 
learned  in  the  training  of  the  brains  as  there 
is  in  that  of  the  muscles.  True  excellence  is 
only  to  be  reached  after  much  striving,  and 
can  be  attained  only  by  gradual  steps,  and 

slowly.  .    ,         .        .  , 

9.  The  Ttirmng  Period.— This  period 
of  life,  which  lies  between  45  and  60,  is  also 
known  as  the  grand  climacteric,  or  middle 
age.  The  skin  wrinkles.  Up  to  60  years  of 
age  the  skuU  may  continue  to  mcrease  m 
size,  principally  at  its  anterior  part,  by  en- 
largement at  the  frontal  sinus;  alter _faO  the 
skull-cap  loses  weight,  and  the  brain  may 
waste,  but  gets  tougher  and  firmer.  The 
heart  grows  a  little  larger,  and  its  walls  are 
thicker.  The  lungs  grow  denser,  a  change 
common  to  every  tissue  of  the  body,  ine 
hair  grows  grey ;  the  features  sharpen ;  tlie 
sight  alters;  and  the  hearing  grows  dull. 


Pressure  and  wear  and  tear  begin  to  tell  at 
every  part.    Upon  the  blood-vessels  their 
effects  are  more  marked  in  males  than  in 
females,  because  ordinarily  the  former  labour 
harder  than  the  latter;  further,  the  death- 
rate  of  men  is  greater  than  that  of  women 
at  this  age.    As  the  sexual  powers  dechne, 
which  they  do  by  a  quick  descent  between 
46  and  63,  the  intellectual  powers  increase, 
so  that  mentally  there  is  often  exhibited  a 
marked  increase  of  vivacity  and  agreeable- 
ness,  more  noticeable  in  men  than  in  women. 
In  the  latter  the  cessation  of  the  catamenia 
is  attended  usually  by  some  rejuvenescence, 
attributable  to  their  recovering  a  little  em- 
bonpoint.   It  is  an  age,  however,  at  which 
women  kick  rather,  and  become  restless  and 
uneasy,  the  change  of  life  being  attended  in 
many  by  a  renewal  of  their  juvenile  tempers, 
as  between  7  and  14,  and  occasionally  by  a 
revival  of  their  youthful  ailments,  such  as 
eczema,  skin  eruptions,  and  various  neuroses, 
insomnia,  hysteria,  and  sometimes  epilepsy. 
In  character,    whatever    obstinacy  exists 
reaches  its  cUmax. 

Morbid  Imminences. — The  inflammatory 
disposition  is  lessened,  but  there  is  a  tendency 
to  venous  plethora  of  the  abdominal  viscera, 
and  towards  vicarious  haemorrhages.  Gout 
assails  its  victims  with  well-characterised 
attacks.    New-growths,  simple  and  malig- 
nant, tend  to  demonstrate  themselves,  and 
rheumatoid  arthritis  to  appear.    Dr.  Water- 
house,  in  a  letter  to  Sir  T.  Sinclair,  pubhshed 
in  his  Code  of  Health  amd  Longevity  (vol.  i. 
p.  38:  Edinburgh,  1807),  notices  the  three 
following  periods  as  very  important  in  every 
human  life,  as  sickly  or  moulting  times. 
The  first  he  had  noticed  to  befall  males 
chiefly  at  36  years  of  age,  when  the  lean 
person  becomes   fatter  and  the  fat  kine 
leaner.   The  second  sickly  period  happens  at 
some  time  between  43  and  50,  and  lasts 
a  year,  or  perhaps  two.     During  it  the 
complexion  fades,  the  appetite  fails,  the 
tongue  becomes  furred  at  the  smallest  over- 
exertion of  body  or  mind,  the  muscles  are 
flabby,  the  joints  are  weak,  sleep  is  un- 
refreshing,  and  the  spirits  droop.    It  is  no 
particular  organ  that  suffers,  but  a  uniform 
deterioration  that  is  manifested.    At  this 
time  a  man  first  experiences  a  reluctance  to 
stoop,  prefers  a  carriage  to  riding  on  horse- 
back, and  perceives  each  change  of  the 
weather  affect  him.    This  observation  of  Dr. 
Waterhouse  has,  according  to  the  experience 
of  many,  much  justice  in  it;  as  also  that 
between  61  and  62  a  similar  deterioration 
of  health  takes  place,  but  with  aggravated 
symptoms. 

Hygienic  BuLEs.-At  the  menopause 
women  should  be  advised  to  abstam,  as  a  rule, 
from  alcohoUc  drinks,  and  to  avoid  highl? 
spiced  and  seasoned  dishes.  They  may  be  re- 
commended to  take  meat  not  more  than  once 
daily,  and  to  live  chiefly  on  farmaceous  food, 
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milk,  eggs,  vegetables,  and  fresh  fruits.  A 
tablespoonfiU  of  lime-juice  taken  twice  daily 
occasionally  for  a  week  or  ten  days  at  a 
time  has  a  salutary,  depurating  eifect  upon 
both  stomach  and  kidneys,  and  clears  the 
tongue  when  this  is  foul  in  the  morning. 
Eiding  and  walking  exercise  are  highly  ap- 
propriate, but  very  violent  muscular  efforts 
should  be  avoided.  If  the  individual  be  thin, 
and  growing  thinner,  the  clothing  should  be 
extra  wai-m.  Flannel  abdominal  belts  may 
be  worn  advantageously  in  all  seasons,  but 
especially  in  autumn  and  winter. 

Both  sexes  should  avoid  emotional  excite- 
ment, and  the  stimulation  of  waning  sexual 
abiUties.  Prolonged  exposure  to  wet  and 
cold  is  sure  to  be  seriously  resented.  Hot 
or  Turkish  baths,  succeeded  as  they  should  be 
by  the  cold  plunge  or  douches  to  remove  the 
lassitude  otherwise  provoked,  are  very  bene- 
ficial, and  taken  once  a  week  may  be  safely 
indulged  in  throughout  the  year.  It  becomes 
extra  important  as  the  subcutaneotis  fat  gets 
absorbed,  and  the  skin  wrinkles,  to  keep  its 
pores  clean  and  open  and  capable  of  per- 
spiring. 

10  and  11.  Advanced  Life,  and  Old 

Age. — The  period  of  advanced  life — 60  to 
82,  and  old  age,  from  82  upwards,  may  be 
advantageously  considered  together.  "When 
a  man  turns  his  toes  out  much  in  walking 
and  treads  upon  the  whole  base  of  his  foot, 
when  he  is  always  stopping  and  turning 
round  to  look  back,  he  is  already  old.  The 
sagacious  '  boots '  at  an  inn  can  tell  a  man's 
age  by  the  state  of  his  shoe-leather. 

'  Senectus  ipsa  morlus  inscmabilis.'  Some 
degenerate  earlier  than  others,  but  the  de- 
cline of  life  is  characterised  in  all  human 
kind  alike  by  an  indurating  condition  of 
every  tissue,  diametrically  opposed  to  the 
cellular  softness  and  laxity  of  infancy.  The 
capillaries  thicken,  the  arteries  harden,  the 
nutritive  metamorphoses  proceed  more  slowly. 
The  muscles  waste;  the  subcutaneous  fat 
lessens;  the  blood  becomes  poorer  and  paler; 
the  skin  dry,  sallow,  and  wrinkled ;  further. 
It  gets  less  vascular,  and  the  mucous  surfaces 
become  relatively  more  so.  The  teeth  loosen 
and  fall  out;  the  gums  recede  from  them; 
and  the  digestive  juices  fail.    The  arteries 
become  atheromatous  and  calcareous,  lose 
their  elasticity,  and  are  liable  to  fibrinous 
thromboses,  or  to  embolic  pluggings;  and 
while  they  tend  to  block  up  at  one  part, 
theu:  coats  may  split  and  yield  to  pressure, 
bulge  out,  and  form  aneurysms  or  dilatations 
in  other  directions.  Hence  happen  apoplexies, 
bram-softenings,  and  senile  gangrenes.  The 
heart  up  to  an  uncertain  period  grows  pro- 
^essively  larger  and  more  muscular,  to  meet 
the  obstacles  offered  to  the  circulation  ;  but 
finally  it,  too,  degenerates,  and  its  walls 
^ow  thmner  and  dilate.    The  air-cells  of 
tbe  lungs  lose  their  elasticity,  and  progres- 
sively enlarge ;  then  merge  into  each  other; 


and  become  emphysematous  at  the  edges  of 
the  lobes  where  least  supported.  Emphysema 
imphes  degeneration  of  capillaries  and  dimi- 
nution of  aerating  surfaces ;  and  as  the  pul- 
monary area  becomes  thus  lessened,  the  right 
heart  becomes  hypertrophied  and  dilated. 

The  dryness  and  lessened  secretion  of  the 
skin  cast  harder  work  upon  the  kidneys  in 
eliminating  water,  and  increase  the  disposi- 
tion to  catarrhal  fluxes  from  the  nasal  pas- 
sages, the  bronchi,  and  the  intestines.  Thus, 
while  there  is  a  constant  predisposition  to 
skin-irritation  from  its  dryness,  and  to  eczema 
from  scratching  and  rubbing  it,  the  other  mor- 
bid imminences  towards  bronchial  catarrh 
and  diarrhoea  very  closely  follow  the  direction 
given  them  by  the  season  of  the  year,  and 
greater  or  less  degree  of  external  cold.  The 
bladder  grows  thicker  wdth  age,  and  its 
capacity  is  less  ;  the  prostate  gland  enlarges. 
Few  persons  after  60  pass  seven  hours  in 
bed  without  requiring  to  micturate.  Dr. 
Eush  regai'ded  the  prompting  to  more  frequent 
micturition  as  the  first  symptom  indicative  of 
a  man's  years  impairing  his  bodily  functions. 
The  pulse  feels  firmer  and  fuller ;  fills  quickly 
after  food  is  taken,  but  falls  in  frequency  and 
flags  in  power  in  a  marked  degree  after  fast- 
ing.   It  is  a  far  less  trustworthy  indicator  ol 
the  gravity  of  any  febrile  disorder,  or  of 
degrees  of  asthenia,  than  it  was  in  youth  or 
rniddle  age ;  and  it  fails  to  point  to  the  prac- 
titioner the  nearness  of  death,  unless  he  have 
large  experience  of  it. 

There  is  a  default  of  reaction  manifest  in 
advanced  life,  so  that  aU  acute  disease  is 
clinically  less  easy  of  recognition,  and  the 
beginning  of  the  end  is  therefore  apt  to  pass 
imobserved.     The  thermometer  warns  the 
doctor  of  changes  which  old  people  do  not 
I  notice  themselves,  but  which  it  may  be  of 
I  considerable  importance  to  notice.    A  slight 
elevation  of  temperature  means  much  in  old 
I  age,  and  should  be  heeded  accordingly.  The 
I  slightest  change  excites  a  young  child ;  no- 
!  thing  seems  to  move  the  old  man.  In  extreme 
I  old  age  life  is  little  more  than  vegetative 
existence ;  the  individual  eats  and  sleeps  and 
dreams.    The  sleep  the  aged  get  by  night 
seldom  rests  or  satisfies  them.    Memory  is 
one  of  the  first  mental  faculties  to  become 
impaired,  but  finally  every  sense  and  every 
faculty  fail.  Up  to  75  the  strong  of  both  sexes 
usually  retain  their  digestive  powers,  and  a 
fair  amount  of  mental  and  muscular  vigour. 
Later  on,  indecision,  inconsequential  rea- 
soning, self- distrust,  uncertainty  as  to  facts, 
delusions  of  sight  and  hearing,  restlessness, 
day-dreams,  night-wandering,  too  often  prove 
that  the  old  are  no  longer  what  they  once 
were  in  intellect,  and  testify  to  the  brain 
degenerations  belonging  to  senile  dementia. 

Hygienic  Eules. — A  prime  necessity  for 
old  age  is  warmth  :  nothing  kills  the  aged  so 
certainly  as  cold.  It  is  of  first  hygienic  im- 
portance after  75  that  the  individual  should 


382  PEESONAL  HEALTH 

be  loved  and  cared  for ;  old  people  do  not, 
perhaps  cannot,  take  care  of  themselves. 

Those  who  Hve  longest,  and  enjoy  the  fullest 
measure  of  activity,  are  those  who  do  not 
over-tax  their  stomachs  when  their  teeth 
begin  to  fail  them,  and  who  adapt  their 
aliment  to  their  enfeebled  powers  of  mastica- 
tion, by  having  their  food  properly  cooked. 
Stews,  minces,  meats  boiled  and  afterwards 
baked — cooked,  that  is,  twice— are  more  easily 
digested  than  fresh  roasts  or  close-fibred 
meats.  A  moderate  amount  of  wine  cheers 
and  comforts  old  people;  a  glass  or  two  of 
good  _  Bm-gundy  or  of  champagne,  and  an 
occasional  glass  of  old  port  wine,  or  such 
stimulant  as  suits  them,  are  most  beneficial 
to  the  aged,  and  are  better  for  them  than 
overloading  their  stomachs  with  milk  and 
farinaceous  foods. 

Great  attention  should  be  paid  to  the  fimc- 
tions  of  the  bowels  and  of  the  skin.  Galen 
pointed  out  that  old  people  should  not  suffer 
their  bowels  to  remain  costive  beyond  two 
days ;  on  the  third  they  should  take  some 
gentle  purge,  such  as  by  experience  they  have 
found  adequate.  A  hot  bath  once  a  week, 
and  a  hot  foot-bath  every  night,  may  be 
advised.  A  short  nap  after  breakfast  and 
before  dinner  is  the  natural  habit  of  the 
aged.  Further,  their  clothing  should  be  extra 
warm,  and  their  chambers  night  and  day  be 
heated.  They  should  be  encouraged  to  go  out 
in  the  open  air  only  in  seasonable  weather ; 
and,  when  they  are  equal  to  it,  should  take  a 
little  walk  on  a  dry  gravel  path  in  some 
warm  locality,  sheltered  from  north-easterly 
winds.  All  change  and  cheerful  society  are 
good  for  them.  If  their  purses  admit  of  it, 
they  should  follow  the  swallows  to  warm 
winter  quarters.  If  they  must  winter  in  Eng- 
land, let  them  shut  themselves  up  throughout 
the  season  in  a  well-warmed  house. 

Summary. — Advice  for  every  age  may  be 
thus  briefly  given :  for  infancy  and  child- 
hood— susUne  ;  for  adult  years — sustine  et 
ahstine ;  for  old  age — sustine  again.  There 
is  less  need  now  to  enjoin  ahstine. 

The  hygienist,  however,  seeks  not  to 
lengthen  out  the  days  of  age  and  decrepi- 
tude ;  his  art  is  not  to  prolong  life  beyond 
its  natural  term,  though  this  may  come  subor- 
dinately,  but  to  render  its  period  of  activity 
and  utility  longer — '  Hie  labor,  hoc  opus  est.'' 
Some  cynic  observes  that  we  have  pointed 
out  very  few  habits  as  worth  cultivating,  the 
truth  being  we  believe  what  we  have  insisted 
on — that  most  bodily  habits  need  resisting. 
Individual  health  is  attained  by  self-denial ; 
habits  imply  self-indulgence. 

Eeginald  Southey. 

PERSPIRATION,  Disorders  of.— 

See  Sudoriparous  Glands,  Diseases  of. 

PERTUSSIS  {per,  signifying  excess; 
and  tussis,  cough). — A  synonym  for  whoop- 
ing cough.    See  "Whooping  Cough. 
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PESTIS  (Lat.).— A  synonym  for  plague. 
See  Plague. 

PETECHIA  {peHgo,  an  attack,  erup. 
tion  ;  Ital.  Petecchie,  fleabites). — Synon.  : 
PeticulcB  ;  Fr.  Petechies  ;  Ger.  Petechien. 

Description.— Petechise  are  small  crimson 
and  purple  spots  of  the  skin,  resembling 
those  that  result  from  the  bite  of  a  flea.  They 
are  circular  in  figure ;  are  developed  around 
the  apertiures  of  the  follicles ;  have  an  average 
size  of  one  or  two  lines  in  diameter ;  and  are 
consequent  on  the  transudation  of  the 
colouring  matters  of  the  blood,  through  the 
capillary  vessels  of  the  follicles,  into  the  im- 
rnediately  adjacent  tissues.  They  are  dis- 
tinguished from  spots  resulting  from  simple 
hypersemia  by  pressure  with  the  finger. 
Under  pressure  the  hypersemic  spots  dis- 
appear, but  the  petechias  remain  permanent. 
They  are  differentiated  from  flea-bites  by  the 
presence  in  these  of  the  puncture,  which  is 
always  perceptible  and  contrasts  strongly 
with  the  lighter  colour  of  the  rest  of  the 
disc ;  although  it  is  to  be  remembered  that 
the  colour  of  the  petechial  spot  is  always 
deepest  in  the  centre,  and  becomes  hghter 
towards  the  circumference.  Petechiae  vary 
in  tint  of  colour  according  to  age  and  the 
amount  of  efliised  blood,  being  at  first 
brightly  crimson,  then  purple,  next  almost 
black,  and  subsequently  fading  away  through 
the  ordinary  colours  of  a  bruise.  Hence  it  is 
usual  to  find  them  scattered  over  the  skin  of 
various  shades  of  colour,  ranging  through  all 
the  tints  already  mentioned. 

Petechias  are  met  with  on  the  mucous 
membranes,  as  well  as  on  the  skin,  in  pur- 
pura, scorbutus,  mahgnant  fevers,  and  in 
several  forms  of  congestion  of  the  follicles  of 
the  skin  associated  with  constitutional  dis- 
eases. Petechiae  do  not  call  for  special  treat- 
ment.   See  Purpura. 

The  term  petechial  is  apphed  to  certain 
varieties  of  diseases,  such  as  typhus,  when 
petechiae  occur  in  their  course,  or  the  erup- 
tion becomes  haemorrhagic.  See  Extravasa- 
tion ;  and  Typhus  Fever. 

Erasmus  Wilson. 

PETIT  MAL  (Fr.).— A  term  applied  to 
attacks  of  epilepsy  which  are  of  short  dura- 
tion and  shght  intensity.    See  Epilepsy. 

PFAEPFERS,    in   Switzerland.  — 

Simple  thermal  waters.  See  Mineral 
Waters. 

PHAGEDENA  {(fydyco,  I  eat  away).— 
A  form  of  ulceration,  which  rapidly  destroys 
the  Burroimding  parts.  See  Bubo  ;  Gan- 
grene ;  Ulcer  and  Ulceration;  and  Vene- 
real Sore. 

PHAGOCYTOSIS  (^ayo),  I  eat;  and 
KVTos,  a  corpuscle). 

Definition. — A  term  expressing  the  ]iro- 
perty  possessed  by  certain  animal  cells,  called 
'phagocytes,'  of  taking  into  their  substance 
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solid  particles,  which  may  either  be  rejected, 
be  used  by  the  cell  for  its  nutrition,  or,  when 
the  solid  mass  is  living,  maj^^  destroy  the  cell. 

Phagocytosis,  from  this  wide  definition,  is 
thus  a  process  not  Hmited  to  diseased  con- 
ditions of  the  animal  body,  but  is  a  part  of 
a  "eneral  property  possessed  by  cells  in  ani- 
mals of  every  grade,  invertebrates  and  verte- 
brates. The  cells  which  act  as  phagocytes 
ai-e  not  highly  differentiated :  they  are  not, 
like  the  muscle-fibre  or  the  nerve-cell,  organ- 
ised to  perform  special  functions,  but  they 
possess  the  characteristics  inherent  in  undif- 
ferentiated protoplasm.  Two  of  the  chief 
properties  of  these  cells  are  the  amoeboid 
movement  or  power  of  contractility  of  the 
protoplasm,  and  the  power  of  digestion. 
They  are,  moreover,  very  sensitive  to  stimuli, 
both  chemical  and  phj^sical,  which  diminish 
or  increase  their  movements,  or  which  attract 
them  to  one  spot.  To  a  certain  extent  they 
show  a  selective  power,  that  is,  they  refuse  to 
take  in  some  solid  particles ;  but  how  far  this 
power  is  generaHsed  in  the  different  cells 
which  act  as  phagocytes  it  is  at  present  im- 
possible to  say.  The  relation  of  phagocytosis 
to  disease  is  in  part  discussed  in  the  article 
on  Immunity.  The  anatomical  facts  which 
have  been  discovered  by  a  study  of  phago- 
cytosis will  alone  be  discussed  in  the  present 
article.  For  convenience,  it  is  best  to  con- 
sider the  subject  under  two  headings — (1) 
■physiological,  and  (2)  pathological  j^hago- 
cytosis. 

1.  Physiological  Phagocytosis. — Examples 
of  this  occur  in  both  the  most  lowly  and  the 
highest  animals.  The  amoeba  takes  into  its 
substance  solid  particles  which,  if  suitable 
for  the  nutrition  of  the  organism,  undergo 
digestion,  and,  if  unsuitable,  are  ejected  after 
remaining  in  the  substance  of  the  protoplasm 
for  some  time.  The  cihated  animalculse 
(of  which  Paramcecium  may  be  -quoted  as  a 
type)  also  take  into  their  substance  particles 
of  the  nature  just  mentioned,  which  undergo 
a  similar  process.  This  intracellular  diges- 
tion is  also  a  feature  in  Hydra,  sponges,  and 
other  allied  animals.  In  the  higher  animals 
there  are  many  examples  of  this  phagocy- 
tosis, for  example,  in  the  absorption  of  fat  in 
the  small  intestines,  in  which  the  globules 
are  taken  up  by  the  epithelial  cells  and  then 
by  the  leucocytes,  by  which  they  are  con- 
veyed to  the  lymph-stream ;  in  the  absorp- 
tion of  bone  during  ossification,  and  in  old 
age  by  the  osteoclasts ;  and  in  the  absorption 
of  the  branchise  and  tail  of  the  tadpole  during 
vts  transformation  into  a  terrestrial  animal. 
These  processes  are  performed  by  cells,  play- 
ing the  part  of  scavengers.  It  is  sufficient 
to  mention  these  facts  to  bring  them  into 
Ime  with  what  more  nearly  concerns  disease, 
namely,  pathological  phagocytosis. 

2.  Pathological  Phagocytosis. — This  is 
observed  when  a  living  org'anism  is  injured 
mechanically  or  infested  by  a  parasite,  or 


when  an  inert  foreign  body  is  introduced  into 
its  substance.  It  is  a  battle  between  the  host 
and  the  i^arasite,  in  which  in  some  cases  the 
host,  in  some  the  parasite,  gains  the  upper 
hand.  Parasitism  may  not  inconveniently  be 
divided  into  two  varieties :  in  the  one,  the 
parasite,  by  the  bulk  of  its  growth,  may  be 
fatal  to  the  host  by  interfering  with  the  essen- 
tial functions  of  the  organism,  or  of  a  vital 
organ ;  in  the  other,  the  parasite  acts  on  its 
host  not  so  much  by  the  bulk  of  its  growth 
as  by  the  poisonous  products  which  it  ex- 
cretes or  forms  from  the  tissues  of  its  host. 
Infective  disorders  in  man  and  the  higher 
animals,  so  far  as  we  know  them,  belong 
chiefly  to  the  second  variety  of  parasitism ; 
to  the  first  variety  belong  some  of  the  cases 
of  parasitism  in  the  lower  animals ;  perhaps 
also  in  man  (e.g.  actinomycosis).  Whatever 
truth  there  may  be  in  this  division  of  para- 
sitism, it  must  be  borne  in  mind  that  it  is 
not  yet  clear  that  every  noxious  parasite  is 
capable  of  secreting  products  which  are  poi- 
sonous to  the  host.  To  illustrate  this  ques- 
tion of  parasitism  in  the  animal  kingdom  and 
its  relation  to  phagocytosis,  the  description 
given  by  E.  Metchnikoff  in  his  Lecons  sur 
la  Pathologic  comparee  de  I 'Inflammation 
(1892)  wiU  be  adhered  to. 

Commencing  with  the  lowest  in  the  animal 
grade,  the  unicellular  organisms,  such  as  the 
amoeba,  it  has  been  mentioned  that  the  solid 
living  particles  (diatoms,  bacteria,  &c.)  in- 
gested by  them  may  serve  as  food ;  but  some 
of  the  living  bodies  absorbed,  instead  of  being 
digested,  may  actually  produce  a  fatal  disease. 
Thus,  as  Metchnikoff  has  shown,  the  amoeba 
may  take  into  its  substance  a  microsphsera 
(an  organism  composed  of  nucleated  round- 
cells,  multiplying  by  division)  which  miilti- 
plies  to  such  an  extent  as  to  kill  the  amoeba. 
This  is  an  example  of  fatal  infection  of  a 
unicellular  organism  by  a  parasite.  Exam- 
ples of  similar  parasitism  in  other  lowly 
plants  and  animals  are  well-established.  In 
some  instances  the  living  bodies,  diatoms  and 
bacteria,  are  ingested  and  digested  by  the 
organism,  in  other  instances  the  ingested 
living  body  multipHes  and  destroys  its  host. 

The  study  of  phagocytosis  becomes  more 
complicated  in  multicellular  organisms.  Of 
the  three  layers  of  cells  of  which  the  majority 
of  these  organisms  are  composed,  namely, 
the  ectoderm,  endoderm,  and  mesoderm,  it 
is  the  last  to  which  the  property  of  phago- 
cytosis is  eventually  limited  in  the  process 
of  evolution.  This  limitation  of  the  phago- 
cytosis to  the  mesodermic  cells  is  attained 
only  gradually.  The  sponges,  animals  com- 
posed chiefly  of  ectoderm  and  endoderm, 
with  a  well-developed  mesoderm,  protect 
themselves  against  harmful  bodies  by  means 
of  their  contractile  ectodermic  cells,  but  also 
by  the  phagocytic  power  of  the  mesodermic 
and  endodermic  cells.  In  them  the  meso- 
dermic cells  play  a  large  role  in  the  normal 


884 


PHAGOCYTOSIS 


digestion  of  the  organism.  Some  of  the 
Coelenterata  possess  no  mesoderm,  and  in 
these,  Hydra,  for  example,  the  endodermio 
cells,  which  have  the  property  of  sending  out 
amoeboid  processes  and  of  performing  the 
normal  digestion  of  the  organism,  play  the 
role  of  phagocytes ;  in  other  similar  animals, 
the  ectoderm  cells  are  also  phagocytes.  Such 
anima,ls  are  without  any  vascular  system. 
This  IS  also  absent  in  the  Medusae,  which, 
however,  possess  a  mesoderm  differing  from 
that  of  the  sponges  in  the  fact  that  the  meso- 
dermic  cells  play  no  part  in  the  normal 
digestion  of  the  animal.  These  mesodermic 
cells  are,  however,  the  phagocytes.  They 
surround  and  attack  harmful  substances  in- 
troduced into  the  substance  of  the  animal, 
and  may  unite  together,  forming  plasmodes, 
an  example  of  the  formation  of  giant-cells 
low  down  in  the  animal  scale.  In  aU  animals 
higher  than  the  medusae,  namely,  echino- 
derms,  worms,  vertebrates,  &c.,  this  formation 
of  plasmodes,  or  giant-ceUs,  by  the  union  of 
mesodermic  cells  is  very  common,  the  plas- 
mode  in  some  instances  completely  surround- 
ing the  foreign  body  or  parasite,  as  in  fig.  117. 


Fig.  117. — A  Giant-cell  enclosing  the  clubs  of  the 
fungus  in  Actinomycosis.  (Verick,  Oc.  1  x  i-V=700 
diam.)  From  a  preparation  and  drawing  by  Dr. 
Armand  Ruffer. 

The  classes  of  Mollusca  and  Arthropoda 
possess  a  vascular  system,  filled  with  a  hquid 
containing  colourless  cells.    These  ceUs  are 
mononuclear;  their  protoplasm  is  in  one 
variety  granular,  in  another  hyaline.  They 
act  as  the  phagocytes  of  the  animal.  Nume- 
rous experiments  have  shown  that,  after  a 
lesion  of  a  part  of  the  animal,  these  cells 
accumulate  near  the  injured  spot  as  they 
do  in  an  'inflamed'  area  in  warm-blooded 
animals.     A  similar  accumulation  occurs 
around  inert  foreign  bodies  introduced  into 
the  animal ;  and  the  cells  also  take  up  pig- 
ment -  granules   injected   into   the  tissues 
(Haeckel,  1862).   The  best  example  of  infec- 
tion in  such  animals  has  been  brought  for- 
ward by  Metchnikoff  as  occurring  in  the 
water-flea,  Daphnia  magna,  which  in  a  pond 
was  found  infested  with  a  kind  of  yeast- 
fungus,  Monospora  bicuspidata.    At  certain 
periods  an  epidemic  of  this  disease  will  kill 
off  nearly  all  the  daphne  in  the  pond.  A 
study  of  the  process  shows  that  the  ripe 
spores  of  the  fungus  are  eaten  by  the 
daphne,  and  pass  through  the  intestinal  wall 
into  the  body  cavity.    Here  the  elongated 
spores  become  surrounded  by  the  leucocytes, 


and  one  of  two  events  may  happen.  The 
spores  may  rapidly  increase  in  number  and 
fill  the  body  cavity,  eventually  destroying 
the  life  of  the  daphnia;  or,  becoming  sur- 
rounded  by  leucocytes,  they  undergo  degene- 
ration, so  that  they  are  killed  or  are  not  fatal 
to  the  daphnia. 


Fig.  118.— a  phagocyte  Fig.  119.— A  spore  of  the 
of  the  Daphnia  con-  Monospora  enclosed 
taining  two  undegene-  by  phagocytes,  and 
rated  spores  of  the  Mo-  undergoing  degenera- 
nospora.  (Metchnikoff,  tion.  (Metchnikoff 
Virchow's  Archiv,  vol.  iUd.) 
xcvi.) 

In  both  cases  there  is  a  struggle  between 
the  leucocytes  and  the  germinating  fungus  : 
in  the  first,  the  fungus  overcomes  the  resist- 
ance of  the  leucocytes;  in  the  second,  the 
leucocytes  surround  and  finally  digest  the 
spores  of  the  fungus. 

In  the  ve^y  young  tadpoles  of  the  lower 
amphibia  (urodeles)  phenomena  similar  to 
those  occurrmg  in  moUusca  have  been  ob- 
served by  _  Metchnikoff  and  others.  Thus, 
after  a  shght  injury  to  the  non-vascular 
fin  of  the  tadpole,  the  amoeboid  cells  collect 
at  the  injured  spot,  the  fixed  cells  of  the 
tissue  taking  no  part  in  the  process.  In 
older  tadpoles,  when  the  blood-vessels  are 
developed  in  the  fin,  there  is  still  this  accumu- 
lation of  amoeboid  cells  at  the  injured  spot ; 
but  there  are  also  the  phenomena  of  inflam- 
mation such  as  are  observed  in  the  higher 
animals,  namely,  acceleration  of  the  blood- 
stream, &c.  As  Metchnikoff  points  out,  both 
the  phenomena  in  the  very  young  and  those 
in  the  older  tadpole  must  be  classed  as  '  in- 
flammatory,' although  in  one  case  there  is 
no  vascular  change.  Similarly,  the  phenomena 
following  an  injury  or  an  infection  which 
have  been  described  as  occurring  in  inverte- 
brate animals  possessing  a  mesoderm  must 
be  classed  as  inflammatory ;  not  as  belong- 
ing to  a  completely  developed  process  of 
inflammation,  but  as  forming  one  of  the 
stages  in  the  evolution  of  the  inflammatory 
process  in  the  animal  kingdom. 

Phagocytosis  in  the  higher  animals  is  a  part 
of  inflammatory  and  of  infective  processes. 
It  is  a  question  whether  all  primary  inflam- 
matory processes  are  not  infective,  that  is,  due 
to  a  living  infective  agent  ;  it  is  probable 
that  they  are.  The  study  of  the  nature  of 
inflammation  and  of  the  process  of  infection 
are  in  reality  to  be  conducted  on  the  same 
lines,  namely,  that  both  are  due  to  the  intro- 
duction into  the  healthy  organism  of  a  harm- 
ful agency,  which  may  either  remain  localised 
in  its  action,  or  may  become  generalised. 

The  cells  which  act  as  phagocytes  are 
derived  from  the  middle  layer  of  the  embryo 
(mesoderm),  and  are  some  varieties  of  leuco- 
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cytes,  the  endothelial  cells  of  the  vessels, 
and  the  elements  of  the  splenic  pulp.  The 
endothelial  cells  possess  the  power  of  con- 
tractility in  many  animals.  In  leprosy  they 
not  uncommonly  contain  large  masses  of  the 
bacillus  leprae.  In  rabbits  inoculated  intra- 
venously with  the  baciUus  tuberculosis,  these 
cells  take  up  the  baciUus  ;  a  similar  phago- 
cytosis occurs  in  swine -erysipelas.  The  en- 
dothelial ceUs  and  the  elements  of  the  splenic 
pulp  are  also  macrophages,  which  wiU  be 
described  immediately. 

Varieties  of  Leucocytes. — There  are 
four  chief  varieties  of  leucocytes  which  exist 
in  the  blood  and  lymph  of  vertebrate  ani- 
mals. 

1.  LympJwcytes,  characterised  by  the 
presence  of  a  single  round  nucleus,  sur- 
rounded by  a  thin  layer  of  protoplasm,  which 
is  stained  shghtly  by  aniline  dyes,  while  the 
nucleus  is  deeply  coloured  (fig.  120,  a). 


a  h 
Fig.  120. — a.  Lymphocyte.    &.  Mononuclear 
leucocyte. 

2.  Mononuclear  leucocytes  —  Macro- 
phages. — These  also  possess  a  single  nucleus, 
but  the  protoplasm  surrounding  it  is  gr,eater 
in  quantity  than  in  the  lymphocytes ;  both 
nucleus  and  protoplasm  are  weU  stained  by 
aniline  dyes  (fig.  120,  6). 

3.  EosinopJiile  leucocytes  (Ehrlich). — These 
possess  a  lobed  nucleus,  but  are  characterised 
chiefly  by  the  characters  of  the  surrounding 
protoplasm,  which  contains  large  granules 
stained  only  by  acid  aniline  dyes  (such  as 
eosin),  and  not  by  the  alkaline  ones  (such  as 
methylene  blue,  basic  fuchsin,  &c.)  They  are 
formed  in  the  bone-marrow  (fig.  121,  a). 

4.  Polynuclea/r  or  Neutrophile  leuco- 
cytes— Microphages. — These  possess  either  a 
lobed  nucleus  or  several  nuclei,  sometimes 
joined  by  filaments  ;  the  form  of  nucleus  or 
ni;clei  is  very  varied.    They  have  been 


a  I 
Pio.  121. — a.  Eosinopliile  leucocyte.  &.  Polynucleax 
leucocyte.    (Quain's  Anatomy,  10th  ed.  by  per- 
mission of  Professor  Schiifer.) 

termed  neutrophile  because  the  granules  of 
the  protoplasm  are  only  stained  by  a  mixture 
of  acid  and  alkaline  aniline  dyes.  The  neu- 
trophile leucocytes  are  found  only  in  man ; 
m  other  mammals  (such  as  the  rabbit  and 
gumea-pig)   theur  place  is   taken  by  the 


amphophile  or  pseudo-eosinophile  leucocytes 
(fig.  121,  h). 

They  are  by  far  the  most  numerous  of  the 
varieties  of  leucocytes,  forming  three-fourths 
of  the  total  number. 

Of  these  varieties  only  the  mononuclear 
and  the  neutrophile  leucocytes  act  as  phago- 
cytes ;  and  the  former  may  also  engulph  the 
neutrophile  leucocytes  when  these  are  dead 
or  dying. 

Leucocytes  can  digest  suitable  particles 
taken  into  their  substance.  Their  digestive 
power  is  a  property  inherent  in  all  original 
cells.  In  some  cases  of  infective  disease,  the 
living  bacteria  have  been  observed  to  undergo 
this  digestion  in  the  phagocyte  ;  they  lose 
their  protoplasm,  leaving  the  investing  mem- 
brane, which  also  finally  disappears ;  and  they 
also  lose  the  property  of  being  stained  by 
some  aniline  dyes,  such  as  vesuvine.  Ex- 
amples of  this  are  found  in  recurrent  fever 
in  the  ape,  and  in  the  streptococcus  erysipe- 
latis  in  man  (Metchnikoff).  Some  of  the 
bacteria  may  be  digested  and  others  not,  the 
latter  infecting  the  organism  generally.  This 
has  been  observed  in  tuberculosis  and  in 
swine-erysipelas. 

It  has  been  a  question  whether  the  bac- 
teria taken  in  are  hving  or  not ;  but  it  has 
been  proved  by  Metchnikoff  that  they  are  in 
many  cases  not  only  living,  but  virulent, 
since  a  single  phagocyte  of  a  pigeon  (an 
animal  refractory  to  anthrax)  containing 
anthrax  bacilli  has  been  separated,  and  the 
bacUH  cultivated  in  a  suitable  medium, 
proving  on  inoculation  fatal  to  mice,  &c. 

The  two  varieties  of  leucocytes  which  act 
as  phagocytes  appear  in  some  instances  to  be 
selective  in  their  action.  Thus  in  man  it  is 
the  neutrophile  leucocyte  which  takes  in  the 
streptococcus  erysipelatis  and  the  gonococcus ; 
the  mononuclear  leucocyte  remaining  in- 
active. On  the  other  hand,  the  mononuclear 
leucocyte  is  the  phagocyte  of  the  bacillus 
leprae ;  the  neutrophile  variety  remaining 
inactive. 

Instead  of  digesting  the  bacterium,  the 
phagocyte  may  prevent  it  developing.  Thus 
the  spores  of  anthrax  injected  into  fowls  and 
firogs  (which  are  refractory  to  the  disease) 
commence  to  germinate,  but  are  taken  up 
by  the  leucocytes.  If,  however,  the  body- 
temperature  of  the  fowl  be  lowered  by  cool- 
ing the  animal,  or  that  of  the  frog  increased 
by  warming,  the  activity  of  the  leucocytes  is 
diminished,  and  the  spores  then  germinate 
rapidly,  the  bacilli  invading  the  whole  body. 

In  other  cases  the  leucocytes  do  not  take 
in  the  infective  agent,  as  in  mice  and  guinea- 
pigs  infected  with  anthrax,  and  in  pigeons 
and  rabbits  infected  with  fowl-cholera ;  and 
according  to  Metchnikoff  the  more  virulent 
the  infection,  the  less  phagocytosis  occurs. 

Why  the  leucocyte,  possessing  as  it  does 
the  property  of  absorbing  solid  particles, 
refuses  in  one  instance  to  act  as  a  phagocyte, 

c  c 
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or  why  in  another  onlj'  one  variety  of  leuco- 
cyte acts  as  a  phagocyte,  although  both  are 
present,  is  perhaps  in  part  explained  by 
what  has  been  described  as  cliemiotaxia  {see 
Immunity).  Certain  substances  have  the 
power  of  attracting,  leucocytes,  others  do  not 
possess  it — positive  and  negative  chemio- 
taxis.  Thus  most  bacteria,  living  or  dead, 
papain,  and  leucin  attract  leucocytes  ;  while 
the  most  virulent  bacteria,  strong  solutions  of 
sodium  and  potassium  salts,  alcohol,  chloro- 
form, glycerine,  bile,  quinine,  and  jequirity 
repel  them.  Some  substances  act  in  a  neu- 
tral manner.  Buchner  separated  what  he 
called  '  proteins '  from  the  bodies  of  dead 
pathogenic  bacteria,  and  found  that  these 
'  proteins '  were  very  active  positive  chemio- 
taxic  agents.  These  '  proteins '  have  at 
present  no  chemical  significance. 

Chronic  infective  processes. — The  best  ex- 
amples of  such  processes  are  tuberculosis  and 
leprosy.  The  formation  of  miHary  tubercle 
has  been  ascribed  to  the  prohferation  of  the 
fixed  cells  of  the  organ  affected,  that  is,  the 
alveolar  cells  of  the  lungs,  the  hepatic 
cells,  &c.;  leucocytes  playing  but  little  part 
in  the  formation.  This  is  the  view  usually 
held.  From  a  study  of  tuberculosis  in  the 
early  stage,  produced  by  the  intravenous  in- 
jection of  the  bacillus  in  rabbits,  Metchnikoff 
has  concluded  that  in  the  liver  the  tubercle 
is  formed  not  by  the  hepatic  cell,  but  by  the 
phagocytes :  the  mononuclear  leucocytes  and 
the  endothelial  cells.  The  agglomeration  of 
phagocytes  forms  the  tubercle,  the  fusion  of 
some  of  the  cells  forming  giant-cells ;  the 
tubercle  nodule  is  therefore  purely  mesoder- 
mic  in  origin,  and  is  produced  by  the  phago- 
cytes accumulating  to  attack  the  bacilli.  The 
polynuclear  leucocytes  readily  absorb  the 
bacilli,  but  soon  die,  being  absorbed  by  the 
mononuclear  leucocytes  (the  macrophages). 
The  macrophages  are  more  resistant  to  the 
bacilli,  and  may  destroy  them.  In  leprosy, 
also,  Metchnikoff  considers  that  the  cells 
containing  the  baciUi  are  phagocytes  strug- 
gling against  their  invasion;  the  leprous 
nodule  would  thus  be  ranged  with  the  tuber- 
culous nodule  as  one  of  purely  mesodermic 
origin. 

The  facts  discovered  by  Metchnikoff  have 
a  clear  bearing  on  the  phenomena  of  inflam- 
mation, and  are  to  some  extent  explanatory 
of  them.  For  fuUer  details  of  the  relation 
of  phagocytosis  to  the  inflammatory  process 
his  work,  already  quoted,  must  be  referred  to. 

The  writer  is  much  indebted  to  M. 
Metchnikoff  for  revising  this  article  and  for 
his  valuable  suggestions. 

Sidney  Martin. 

PHANTOM  TUMOUR.  —  Synon.  : 
Hysterical  Tympanites ;  Spurious  Pregnancy. 

Definition. — A  peculiar  enlargement  of 
the  abdomen,  occurring  in  females  belong- 
ing more  or  less  distinctly  to  the  hysterical 


class.  It  is  supposed  by  the  patient  to  be 
an  actual  tumour,  or  to  be  due  to  pregnancy, 
but  it  can  be  made  at  once  to  disappear  by 
placing  her  under  the  influence  of  chloro- 
form. 

Description  and  Diagnosis.— The  phan- 
tom tumour  is  characterised  by  a  more  or 
less  general  prominence  of  the  abdomen 
forwards,  var5'ing  in  degree.  The  enlarge- 
ment may  attain  a  considerable  size,  but  is 
always  quite  symmetrical.  The  projection 
is  most  marked  about  the  middle  of  the  ab- 
domen, and  usually  a  depression  or  constric- 
tion is  observed  below  the  chest  and  above 
the  pubes.  It  is  rounded,  smooth,  and  quite 
regular,  presenting  a  uniform  soft  feeling, 
quite  distinct  from  that  of  gaseous  disten- 
sion, fluid  accumulation,  or  a  solid  mass. 
The  enlargement  is  peciiliarly  movable,  as  a 
whole,  from  side  to  side.  There  is  no  sense 
of  true  fluctuation.  Percussion  yields  a 
resonant  note,  but  not  usually  excessive,  and 
it  may  be  of  a  muffled  character.  On  ex- 
amination jje?-  vaginam  nothing  abnormal 
can  be  detected,  such  as  would  be  associated 
with  ovarian  or  uterine  enlargements,  or 
with  pregnancy.  Should  there  be  any  doubt 
whatever  as  to  the  nature  of  the  supposed 
tumour,  it  may  be  at  once  cleared  up  by 
placing  the  patient  under  the  influence  of 
chloroform  or  other  anaesthetic,  when  the 
swelling  immediately  disappears,  the  abdo- 
men becoming  quite  flat ;  but  it  gradually  re- 
turns, even  before  the  patient  returns  to  con- 
sciousness, on  the  removal  of  the  anaesthetic. 
There  is  no  pain  or  tenderness  in  connexion 
with  the  enlargement ;  nor  are  any  symptoms 
due  to  pressure  or  otiier  causes  observed: 
while  the  patient  usually  presents  distinct 
signs  of  the  hysterical  condition.  There 
ought,  therefore,  to  be  no  difliculty  in  the 
diagnosis  of  a  phantom  tumom-.  What  is 
the  actual  cause  of  the  enlargement  is  by  no 
means  clear,  but  most  probably  it  is  due  to 
a  kind  of  paralysis  of  the  intestines  depending 
upon  disordered  innervation. 

Treatment. — In  a  patient  ha^dng  a  phan- 
tom tumour,  the  general  and  medicinal  treat- 
ment for  hysteria  is  that  principally  called 
for.  She  should  be  constantly  impressed 
with  the  fact  that  the  enlargement  is  not 
really  a  tumour,  and  is  of  no  consequence. 
The  condition  is  by  no  means  easy  to  get  rid 
of,  but  for  this  object  galvanism  may  be 
applied  to  the  abdomen,  or,  in  obstinate  cases, 
the  patient  may  be  put  repeatedly  under 
chloroform.  The  use  of  pressure,  by  meant 
of  an  abdominal  bandage  or  elastic  apparatus, 
might  be  serviceable  in  some  cases.  The 
bowels  should  be  kept  freely  opened. 

Frederick  T.  Roberts. 

PHARYNX,  Diseases  of.— The  pha- 
rynx is  often  involved  in  acute  general 
diseases  which  affect  the  throat,  sucli  as 
scoxlatina  and  diphtheria ;  or  it  may  be  nu- 
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plicated  along  with  other  structures  in  dif- 
fused inflammation  of  the  throat,  ulceration, 
gangi-ene  or  morbid  growths;  but  the  dis- 
eases of  practical  importance  connected  with 
the  pharynx  itself  which  need  to  be  discussed 
here  ai-e  three — namely  (1)  Acute  inflam- 
mation ;  (2)  Chronic  inflammation ;  and 
(3)  Follicular  inflammation. 

1.  Acute  Inflammation  of  the  Pha- 
rynx.— Synon.:  'Fv.Pharyngite  Aigue;  Ger. 
Acute  Schlundkopfentziindung. 

Definition. — An  affection  of  the  pharyn- 
geal mucous  membrane,  characterised  by  a 
non-exudative  catarrhal  inflammation. 

Etiology.— Some  persons,  though  other- 
wise robust  enough,  show  a  particular  pre- 
disposition to  pharyngeal  catarrh  ;  and  pre- 
vious attacks  seem  to  increase  the  predis- 
position. The  yoimg  are,  on  the  whole,  more 
t  liable  to  the  complaint  than  those  more  ad- 
vanced in  age ;  while  all  that  brings  the 
strength  of  the  individual  below  par,  whether 
over-work,  exposure,  or  disease,  more  par- 
ticularly of  a  specific  nature,  acts  as  a  pre- 
disposing cause.  Two  of  the  most  common 
«xcitiag  causes  are  cold  and  damp.  At  other 
times  it  may  take  origin  in  an  extension  of 
the  catarrh  from  other  organs,  in  a  blood- 
poison,  or  in  a  direct  irritant. 

Symptoms. — Most  frequently,  though  not 
universally,  the  attack  is  ushered  in  by  a 
certain  amount  of  fever.  The  patient  ex- 
periences some  degree  of  chUhness,  if  not 
actual  rigor ;  he  is  restless ;  his  temperature 
is  raised ;  the  skin  is  dry ;  and  languor  and 
stif&iess  of  the  body  are  complained  of.  This 
may  precede  the  pharyngeal  symptoms  by 
some  hours,  but  soon  these  begin  to  arrest 
attention.  The  patient  discovers  in  his  throat 
a  feeling  of  dryness,  soreness,  or  fulness, 
speedily  amoimting  to  pain.  This  is  par- 
ticularly noticed  when  an  attempt  is  made 
to  swaUow.  And  yet  this  very  condition  of 
dryness  of  the  throat  provokes  him  to  renew 
the  efl"ort  to  swallow,  the  unpleasantness  of 
which  he  manifests  to  the  bystanders  by  the 
wry  faces  thereby  induced.  This  desire  to 
swallow  is  greatly  aggravated  if  the  uvtda 
happens  to  be  involved  m  the  catarrh,  as 
from  its  swollen  and  often  cedematous  con- 
dition it  suggests  the  presence  of  a  foreign 
body,  of  which  the  patient  endeavours  to 
nd  himself  by  repeated  swallowing.  Cough 
is  a  frequent  accompaniment,  especially  if 
the  inflammation  have  extended  downwards. 

The  mflammation  may  not  extend  into  the 
larynx,  but  more  usually  this  part  is  in- 
volved; and  then  the  voice  is  altered  in 
toiie,  becoming  husky  or  hoarse,  and  it  ac- 
-qmres  the  well-known  'nasal  twang,'  or  it 
may  become  entirely  toneless.  On  inspect- 
mg  the  throat,  it  will  be  observed  that  the 
mucous  membrane  is  considerably  altered  in 
appearance  and  colour,  being  tumefied  and 
redder  than  in  health.  At  first  it  is  dry 
■often  ghstening,  tense,  and  extremely  irri- 


table. But  as  the  case  progresses  this  con- 
dition is  altered,  a  secretion,  more  or  less 
abundant,  being  poured  out,  bathing  the 
tonsils  and  posterior  parts  of  the  pharynx 
with  a  muco-purulent  discharge.  This  gives 
rise  to  repeated  hawking  and  attempts  to 
expectorate.  Occasionally  this  catarrhal  in- 
flammation extends  into  the  Eustachian 
tubes,  exciting  considerable  deafness,  and 
pain  m  the  ears  when  the  middle  ear  is  in- 
volved. At  the  same  time  the  oral  mucous 
membrane  is  affected,  as  evidenced  by  the 
usual  symptoms  of  foul  tongue,  bad  taste 
in  the  mouth,  accumulation  of  saliva,  and 
offensive  breath.  This  acute  variety,  under 
effective  treatment,  usually  subsides  within  a 
week. 

Treatment. — Dr.  Einger  m-ges  the  use  of 
tincture  of  aconite,  in  drop  doses  every 
quarter  of  an  hour  for  the  first  two  hours, 
and  afterwards  hourly,  if  the  angina  has 
been  seen  at  the  very  commencement.  He 
states  that  the  inflammation  rarely  fails  to 
succumb  to  this  treatment  in  twenty-four 
to  forty-eight  hours.  The  patient  should  be 
confined  to  bed ;  a  brisk  purgative  adminis- 
tered; and  bland  nourishment  allowed,  in- 
cluding abimdance  of  nulk,  ice  ad  libitum, 
and  stimulants  if  called  for.  Warm  fomenta- 
tions or  poultices  may  be  applied  externally, 
or  a  wet  compress.  Steam  may  be  inhaled, 
and  a  warm  spray,  medicated  vidth  mor- 
phine, or  concentrated  solution  of  phenazone, 
thrown  into  the  throat  every  two  hours. 
The  parts  may  be  painted  once  daily  with  a 
solution  of  nitrate  of  silver  (gr,  40  to 
Cocaine  pastUs  may  be  cautiously  sucked  to 
relieve  pain.  When  the  swelling  and  redness 
subside,  and  the  parts  no  longer  present  the 
dry,  tense  appearance,  but  are  covered  with 
mucus  or  pus,  then  is  the  time  to  bring  in  the 
astringent  gargles,  or  to  paint  the  throat  with 
glycerine  of  tannic  acid,  and  to  use  guaiacum 
or  krameria  lozenges.  And  now,  also,  tonics 
will  prove  useful. 

2.  Chronic  Inflammation  of  the 
Pharynx.— This  is  by  no  means  an  un- 
coinmon  afi'ection,  and  may  exist  without 
having  passed  through  the  acute  form. 

Symptoms. — As  in  the  acute  variety,  so 
here,  there  is  considerable  difficulty  in  swal- 
lowing, amounting  even  to  pain  when  irrita- 
ting substances  are  attempted  to  be  passed 
into  the  gullet,  but  of  course  in  a  much  less 
degree.  Persons  suffering  fi'om  this  form  of 
sore-throat  are  specially  liable  to  exacerba- 
tions of  the  catarrh,  giving  to  the  affection 
more  of  a  sub-acute  character,  and  then  their 
usual  symptoms  are  all  aggravated.  The 
hawking  and  expectoration,  which  habitually 
go  on,  more  or  less,  dui-ing  the  whole  time 
of  their  toilet-making,  are  increased  ;  and  as 
they  find  some"  difiiculty  in  removing  the 
tough  mucus  from  the  back  of  the  throat, 
the  hawking  is  continued  till  the  mucous 
membrane  itself  is  strained,  and  some  of  the 
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ramifying  vessels  give  way,  and  the  patient 
is  alarmed  to  see  blood  mixed  with  the  ex- 
pectoration. In  some  instances,  especially 
in  the  case  of  those  who  are  habitual  topers, 
this  hawking  in  the  morning  is  the  prelude 
to  the  morning  vomiting.  The  voice  is  apt 
to  be  husky,  more  particularly  if  the  catarrh 
have  at  all  invaded  the  larynx.  On  inspec- 
tion of  the  throat,  it  will  be  observed  that 
the  mucous  membrane  is  more  or  less  red- 
dened ;  it  presents  a  roughened  appearance ; 
andis  sometimes  puffy-looking,  with  numerous 
veinlets  running  across  it,  and  a  quantity  of 
mucus  adhering  to  the  posterior  part  of  the 
throat :  the  last  appearance  is  more  common 
in  the  relaxed  condition  of  the  throat.  This 
variety  is  not  infrequently  found  as  an  ac- 
companiment of  other  diseases  —  phthisis, 
syphilis,  disorders  of  the  stomach,  and  gout ; 
and  as  an  effect  of  intemperance.  The  affec- 
tion is  usually  very  obstinate. 

Treatment. — If  the  disorder  be  dependent 
upon  any  other  affection,  such  as  gout,  rheu- 
matism, orlithaemia,then  of  course  the  primary 
disease  must  be  treated.  But  in  the  case  of 
simple  chronic  pharyngitis  it  wUl  usually  be 
found  that  the  sufferer  is  considerably  below 
par  in  his  general  health.  This  indication 
must  be  met,  and  the  patient  supplied  with 
tonics  ;  his  habits  of  life  altered,  his  business 
suspended,  and  much  out-of-door  exercise 
enjoined.  Good  nourishing  diet  should  be 
ordered.  Smoking  must  be  entirely  pro- 
hibited, or  much  reduced.  Locally,  the 
affection  is  best  treated  by  sprays  or  swab- 
bing. Gargles  seldom  reach  the  parts ;  but 
if  they  are  to  be  used,  the  best  are  those  of 
alum,  tannin,  chlorate  of  potassium,  and 
bromide  of  ammonium.  The  last  is  especially 
valuable  in  relaxed  throats,  with  elongated 
uvula  and  irritable  cough.  As  sprays,  the 
most  valuable  are  solutions  of  the  following 
in  distilled  water,  in  the  proportions  indicated 
to  the  ounce  :  Tannin,  5  to  15  grains ;  alum, 
10  to  30  grains ;  sulphate  of  zinc,  5  to  10 
grains ;  common  salt,  10  to  30  grains ;  and 
glycerine  diluted  with  water.  In  swabbing 
the  throat,  glycerine  of  tannin  may  be  used, 
Lugol's  solution,  or  the  simple  tincture  of 
iodine.  Inhalation  of  cliloride  of  ammonium 
in  the  gaseous  form  from  a  suitable  apparatus 
is  occasionally  beneficial.  In  some  cases 
mineral  waters  are  prescribed  with  success. 

3.  Follicular  Inflammation  of  the 
Pharynx. — Synon.  :  Granular  Pharyngitis ; 
'  Clergyman's  Sore-throat ' ;  Fr.Angine  Glan- 
duleuse  ;  Ger.  Chronische  Pharyngitis. 

This  is  another,  by  no  means  rare,  form  of 
chronic  pharyngitis.  On  inspecting  the  throat 
of  a  sufferer  from  this  affection,  the  posterior 
wall  of  the  pharynx  will  be  seen  to  present 
a  mammillated  appearance.  The  mucous 
foUicles  are  much  more  prominent  than  is 
usual  in  health,  and  seem  as  if  distended 
with  their  proper  secretion.  The  submucous 
tissue,  in  which  they  are  imbedded,  is  also 


thickened  and  hypertrophied.  Occasionally 
these  tubercles  coalesce,  and  then  a  large 
confluent  prominence  is  observed,  studding, 
here  and  there,  the  posterior  wall  of  the 
pharynx.  In  addition  to  the  distension  of 
these  follicles,  in  some  cases  a  large  secretion 
of  mucus  is  poured  out,  which,  especially  at 
night,  hardens  and  concretes,  and  presents 
a  dry,  ugly,  greenish -coloured  crust  on  the 
back  of  the  pharynx. 

At  other  times  there  is,  on  the  contrary,  a 
deficiency  of  mucus,  and  then  there  is  ob- 
served a  dry  varnished-like  appearance  of 
the  back  of  the  throat. 

Symptoms. — -Each  of  these  conditions  gives 
rise  to  a  considerable  amount  of  coughing 
and  hawking ;  more  particularly  is  this  the 
case  when  the  adherent  mucus  is  tough, 
tenacious,  and  difficult  of  expectoration.  The 
voice  becomes  hoarse  and  husky,  this  being 
very  observable  after  any  continuous  effort 
at  speaking  or  reading.  Swallowing  is  not 
attended  with  difficulty  or  pain.  But  the 
presence  of  these  enlarged  follicles  in  the 
throat  suggests  to  the  mind  of  the  patient 
the  necessity  of  swallowing,  and  conse- 
quently he  makes  firequent  uncalled-for 
attempts  to  swallow.  At  the  same  time  he 
perceives  a  sensation  of  dryness  or  pricking 
in  the  throat.  Those  who  are  the  subjects 
of  this  disorder  will  generally  be  found  to  be 
those  who  strain  their  voice — often  clergymen 
— and  hence  the  erroneous  name  for  the  affec- 
tion of  '  clergyman's  sore-throat ' ;  or  those 
whose  bodUy  and  nervous  energy  have  been 
in  any  way  reduced.  It  is  a  tedious  disorder, 
often  lasting  for  years.  There  seems  to  be 
small  disposition  for  the  disease  to  extend  to 
the  larynx  or  lungs  ;  but  on  examination  by 
means  of  the  rhinoscope,  the  same  enlarged 
appearance  of  mucous  follicles  may,  in  some 
cases,  be  seen  to  extend  to  the  utmost  Kmits 
of  the  pharynx,  and  the  mucous  membrane  is 
itself  tumefied  and  thickened.  If  this  con- 
dition be  neglected,  it  may  ultimately  pro- 
ceed a  stage  further,  and  the  character  of  the 
secretion  become  altered,  presenting  a  muco- 
purulent appearance,  while  the  glands  them- 
selves become  indurated  and,  in  some  cases, 
ulcerated.  Occasionally  it  wiU  be  found  that 
the  mucous  membrane  and  the  follicles  of 
the  larynx  take  on  the  same  form  of  chronic 
inflammation,  especially  when  the  disorder  is 
persistently  ignored  for  years.  Arrived  at 
this  stage,  the  general  symptoms  become  so 
aggravated  as  to  forbid  the  patient,  or  his 
friends,  any  longer  to  neglect  the  disease. 
The  hoarseness,  always  present  in  a  certain 
degree  in  speaking  or  smging,  becomes 
constant  and  intensified;  and  if  the  larynx 
be  considerably  aS'ected,  there  may  be  com- 
plete aphonia.  And  now  more  decided  pain 
is  complained  of,  and  the  individual  no  longer 
exhibits  the  same  alacrity  and  interest  in  the 
pursuit  of  his  avocations,  but  becomes  mdif- 
ferent  to  them,  in  consequence  of  the  m- 
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creased  debility  and  general  languor  which 
pervade  his  whole  system.  Cough,  how- 
ever, is  not  a  striking  symptom,  if  the  dis- 
ease  do  not  invade  the  larynx  to  any  great 
extent,  and  its  tendency  is  rather  to  progress 
upwards  than  downwards.  The  other  struc- 
tures in  the  neighbourhood  of  the  pharynx 
become  implicated,  when  the  disease  assumes 
the  ulcerated  form;  and  the  urola,  tonsils, 
and  soft  palate  become  tumefied,  swollen, 
elongated,  and  generally  so  enlarged  as  greatly 
to  interfere  with  the  inspection  of  the  parts. 
The  epiglottis  also  exhibits,  in  severe  cases, 
a  tendency  to  become  crooked  and  ulcerated. 

Treatment. — The  general  rules  already 
laid  down  with  regard  to  the  treatment  of 
chronic  pharyngitis  apply  equally  in  this 
disorder,  only,  perhaps,  with  greater  force. 
The  constitutional  treatment  must  be  more 
decided.  The  constitution  must  be  braced 
in  every  possible  way,  by  the  use  of  generous 
diet,  tonics,  bathing,  and  travelling.  And  to 
farther  the  cure  of  the  affection,  attention 
must  be  paid  to  the  secretions  generally, 
these  being  stimulated  or  altered  by  the 
exhibition  of  small  doses  of  blue  pill,  podo- 
phyllin,  and  aloes.  Iodine  in  some  form 
should  be  given.  But  the  local  treatment  is 
equally,  if  not  more,  important,  and  to  be 
effective  must  beregularly  and  conscientiously 
persevered  in  for  months.  There  are  various 
methods  of  carrying  out  this,  by  inhalations 
of  medicated  fluids,  or  the  insufflation  of 
various  powders,  as  alum  or  tannin.  The 
most  certain  and  efficacious  means,  however, 
because  at  once  reaching  the  affected  parts, 
and  producing  decided  and  visible  effects,  is 
the  destruction  of  the  follicles  which  are  the 
seat  of  the  disease.  This  is  best  effected  by 
the  use  of  the  galvano-cautery  to  each  of  the 
follicles,  not  more  than  four  or  five  being 
treated  at  a  sitting.  If  this  be  not  possible, 
then  certain  remedies  maybe  directly  applied 
to  the  diseased  parts  by  means  of  a  large 
camel's-hair  brush.  One  of  the  best  of  these 
applications  is  a  strong  solution  of  nitrate  of 
sUver,  varying  in  strength"  fi:om  twenty  to 
sixty  grains  to  the  ounce  of  distilled  water. 
If  the  parts  be  much  ulcerated,  a  still 
stronger  solution  may  be  employed.  Other 
medicaments  which  may  at  a  later  stage  be 
used  are  the  glycerine  of  tannin,  or  a  solution 
of  tannin  in  water  (equal  quantities  of  tannin 
and  water),  bromide  of  ammonium,  tincture 
of  iodine,  or  nitrate  of  uranium.  Of  course 
it  must  be  left  to  the  discretion  of  the  prac- 
titioner to  decide  how  often  he  should  repeat 
these  strong  applications,  as  it  all  depends 
upon  the  nature  of  the  case ;  but  as  a  general 
rule  it  may  be  laid  down  that  once  every 
second  day  wiU  be  quite  suflicient  for  the 
first  fortnight,  and  after  that  two  or  three 
times  a  week  will  be  often  enough.  This  is 
to  be  kept  up  till  the  nodulated  appearance 
is  got  rid  of.  As  soothing  applications  the 
glycerine  of  borax  will  be  found  valuable, 


or  glycerine  alone,  or  olive  or  almond  oil. 
Gargles  are  useless,  as  they  never  reach  the 
affected  parts.  A  course  of  mineral  waters 
is  sometimes  of  the  greatest  value.  See 
Mineral  Waters. 

Claud  Muirhead. 

PHIMOSIS  (0t/iO£o,  I  confine).— Synon.  : 
Fr.  and  Ger.  Pldmosis. — A  morbid  condition 
of  the  penis,  in  which  the  glans  cannot  be 
sufficiently  uncovered,  on  account  either  of 
congenital  smaUness  of  the  orifice  of  the  pre- 
puce, or  of  disturbance  of  the  natural  rela- 
tions between  the  latter  and  the  glans  by 
disease.    See  Penis,  Diseases  of. 

PHLEBECTASIA  {(jiXef,  a  vein ;  and 
eKTaais,  extension). — Synon.  :  iSy^pertropliia 
venarum. 

Definition. — An  increase  or  spreading  of 
veins,  especially  applicable  to  the  minute 
venules  of  the  cutaneous  or  mucous  surfaces. 

Description. — Phlebectasia  is  sometimes 
congenital,  as  when  it  gives  rise  to  venous 
ntevus;  and  at  other  times  accidental,  pro- 
ceeding from  relaxation  of  the  tissues,  or 
obstruction  of  the  venous  circulation.  Phleb- 
ectasia, from  want  of  tone  of  the  tissues  of 
the  skin  and  weak  contractile  energy  of  the 
vessels,  is  most  frequently  met  with  on 
the  cheeks  and  nose ;  whilst  that  which 
results  from  venous  obstruction  occurs  gene- 
rally upon  the  lower  limbs.  On  the  nose  it 
is  associated  with  small  venous  trunks  which 
carry  the  returning  blood  into  the  deeper 
venous  plexuses,  and  are  very  conspicuous. 

Treatment.  —  The  treatment  of  phleb- 
ectasia consists  in  improving  the  tone  and 
vigour  of  the  skin,  removing  palpable  causes 
of  obstruction,  and  applying  local  astringents. 
When  torpid  action  is  the  chief  cause,  as 
happens  in  accidental  phlebectasia  of  the 
face,  daily  friction  with  sulphui*  ointment  is 
useful  in  exciting  an  improved  nutritive 
vigour.  Where  large  venules  are  present,  as 
on  the  nose,  they  may  be  obliterated  by  a 
careful  touch  with  potassa  fusa,  which  forces 
the  blood  to  seek  a  deeper  channel.  In  phleb- 
ectasia of  a  naevous  character  a  good  method 
of  treatment  consists  in  painting  the  surface 
night  and  morning  with  solution  of  subacetate 
of  lead.  But  the  capillary  venous  hypertrophy 
of  varicose  or  obstructed  veins  could  only 
be  benefited  by  the  removal  of  the  cause. 

Erasmus  Wilson. 

PHLEBITIS  {(l}\ff,  a  vein).— Inflam- 
mation of  a  vein.  See  Phlegmasia  Dolens  ; 
and  Veins,  Diseases  of. 

PHLEBOLITH  {(jiX^f,  a  vein;  and 
Xi6os,  a  stone). — A  concretion  formed  in  a 
vein.    See  Veins,  Diseases  of. 

PHLEBOTOMY  (</)Xe'A^,  a  vein ;  and 
Tefxvai,  I  cut).— A  synonym  for  venesection. 
See  Blood,  Abstraction  of. 
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PHLEGM  {(jyXfyo),  I  burn;  I  am  in- 
Hamed).— A  popular  name  for  sputum  or  ex- 
pectoration. See  Expectoration  ;  and  Spu- 
tum, Examination  of. 

PHLEGMASIA  DOLENS  (pJdegma- 
sia,  inflammation;  and  dolens,  painful).— 
Synon.  :  Phlegmasia  Alba  Dolens ;  Pop.White 
leg;  Fr.  Plilegmasia  Alba  Dolens;  Ger. 
Phlegmasia  Dolens. 

This  is  a  disease  having  very  distinct 
characters  and  easily  identified.  It  has, 
therefore,  been  long  familiarly  known  both 
to_the_ profession  and  the  public.  Except  in 
lying-in  women,  it  is  uncommon,  few  medical 
men  seeing  weU-marked  or  characteristic 
cases  of  it  under  any  other  circimastances ; 
and  it  is  for  the  most  part  as  a  disease  of  the 
puerperal  state  that  it  has  been  the  subject  of 
study  and  investigation. 

Etiology.— Phlegmasia  dolens  affects 
both  sexes,  and  no  age  is  exempt  from  it.  It 
may  attack  any  part  of  the  body,  but  one  or 
other  of  the  lower  limbs  is  the  ordinary  seat 
of  the  disease.  Occasionally  it  seizes  one 
lower  Hmb  first  and  then  the  other,  or  may 
extend  from  the  one  to  the  other.  The  well- 
characterised  disease,  as  it  affects  lying-in 
women,  is  an  affection  of  one  or  other  of 
the  lower  limbs,  very  rarely  of  both.  The 
left  leg  is  far  more  frequently  affected  in 
the  puerperal  state  than  the  right ;  and  the 
left  leg  is  supposed  to  be  more  frequently 
atfected  than  the  other  under  whatever  cir- 
cumstances the  disease  occurs.  In  lying-in 
women  the  comparative  frequency  of  this 
affection,  and  of  several  other  morbid  con- 
ditions on  the  left  side,  is  beheved  to  depend 
on  the  circumstance  that  the  parts  on  that 
side  of  the  pelvis  are  more  frequently  sub- 
jected to  pressm-e  and  bruising  than  the  parts 
on  the  other  side.  This  probably  arises  from 
the  comparative  frequency  of  the  right  lateral 
obliquity  of  the  uterus  throwing  the  direction 
of  the  uterine  power  of  labour  across  the 
mesial  hne  to  the  left  side  of  the  pelvis.  The 
disease  affects  multiparas  more  than  primi- 
parse.  It  is  prone  to  recur  in  successive 
confinements. 

From  the  variety  of  circumstances  imder 
which  phlegmasia  dolens  may  occur,  it  will 
be  easily  apprehended  that  it  may  arise  in 
any  period  of  pregnancy  or  of  the  puerperal 
state,  but  the  usual  time  of  its  appearance 
in  lying-in  women  is  the  second  week  after 
deUvery.  It  rarely  commences  in  the  first 
week,  less  rarely  in  the  third ;  seldom  subse- 
quently, in  the  puerperal  state. 

The  special  proneness  of  lying-in  women 
to  this  disease  probably  depends  on  the  hy- 
drsemia  which  prevails  during  pregnancy, 
and  on  the  natural  formation  of  thromboses 
in  the  uterine  sinuses  at  its  termination. 

Besides  the  puerperal  state,  other  condi- 
tions render  the  body  liable  to  phlegmasia 
dolens.  Among  these  are  convalescence  from 
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fever  — especiaUy  typhoid,  dysentery,  dis- 
ease of  the  rectum,  malignant  disease  of  the 
uterus,  uterine  fibroids,  arrestment  of  men- 
ses, and  maUgnant  and  tubercular  disease 
generally.  The  complaint  has  been  fre- 
quently observed  to  affect  the  leg  of  the  side 
corresponding  with  a  previously  commenced 
pleurisy.  Occurring  in  connexion  with  any 
of  these  conditions,  the  disease  may  vary 
greatly  in  severity,  from  being  scarcely  recog- 
nisable to  its  utmost  degree  of  intensity.  But 
its  liability  to  severity  is  not  the  same  in  all 
circumstances.  For  example,  in  connexion 
with  malignant  diseases  of  the  womb  it  is 
often  very  slight  and  chronic. 

Anatomical  Characters. — The  post-mor- 
tem appearances  referable  to  phlegmasia 
dolens  vary,  especiaUy  in  the  presence  or 
absence  of  thrombosis  of  the  veins.  Phle- 
bitis and  thrombosis  are,  however,  generally 
found,  with  more  or  less  associated  inflam- 
mation of  connective  tissue  and  of  the  lym- 
phatics. The  intravenous  blood-clots  vary 
m  extent,  sometimes  occurring  as  high  as  the 
vena  cava  inferior.  They  vary  in  appearance, 
being  more  or  less  decolorised,  more  or  less 
softened,  or  even  in  parts  diffluent.  They 
may  be  adherent  to  the  veins,  partially  or- 
ganised, or  separable  from  them.  They  may 
entirely  block  the  veins,  or  may  allow  the  pas- 
sage of  blood  between  them  and  the  waU  of 
the  vein  or  through  their  substance  as  by  a 
tunnel.  In  recent  cases  the  clot  adheres  to 
the  internal  coat  of  the  vein,  which  is  blood- 
stained. The  coats  are  thickened  and  in- 
flamed, and  the  surroimding  cellular  tissue  is 
also  sometimes  specially  hardened.  In  cases 
compUcated  with  pyaemia  there  may  be  found 
suppuration  of  the  clots,  and  other  appear- 
ances observed  in  that  condition. 

Pathology. — -Various  theories,  which  re- 
flect the  pathology  of  the  times  at  which  they 
appeared,  have  been  held  concerning  the  na- 
ture of  phlegmasia  dolens.  The  disease  was 
ascribed  to  a  metastasis  of  lochia  by  many 
pathologists,  and  by  others  to  a  metastasis  of 
milk.  These  views  had  no  basis  of  facts,  or 
very  little;  they  rested  almost  entirely  on 
authority,  and  disappeared  as  pathology  im- 
proved. The  discovery  of  the  lymphatics  in 
the  last  centm-y  led  to  the  first  attempts  of  a 
truly  scientific  kind  to  solve  the  mystery  of 
the  nature  of  this  affection,  the  suggestion 
being  that  it  arose  from  their  injury  and  ob- 
struction. But  considering  how  imperfect  is 
our  acquaintance  even  now  with  the  origin 
and  distribution  of  these  vessels,  with  the 
circulation  through  them,  and  with  the  effects 
of  their  injury  or  obstruction,  we  must  still 
seek  for  information.  The  next  attempt  to 
account  for  this  disease  was  based  on  the 
important  discovery  of  the  thrombosis  of  the 
veins  of  the  affected  limb.  This  was  erro- 
neously assumed  to  be  an  invariable  or  es- 
sential condition  of  the  disease,  which  was 
accordingly  now  regarded  as  phlebitic.  But 
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the  occun-ence  of  the  lesions  regarded  as 
essential,  the  phlebitis  and  thrombosis,  with- 
out the  development  of  the  characteristic 
appearances  of  the  affected  limb ;  and,  on 
the  other  hand,  the  occurrence  of  the  charac- 
teristic appearances  without  the  simultaneous 
presence  of  the  phlebitis  and  thrombosis, 
demonstrated  the  insufficiency  of  the  phle- 
bitic  theory.  The  next  theory  to  be  men- 
tioned is  a  sort  of  retrogression  to  humoral 
pathology.  It  alleged  that  a  morbid  condi- 
tion of  the  blood,  of  undefined  nature,  is, 
alon"  with  phlebitis  and  tlirombosis,  neces- 
sarylfor  the  production  of  the_  disease.  This 
theory  is  nearly  as  deficient  in  basis  as  the 
lochia  or  milk  theory.  The  confirmatory 
experiments  on  the  lower  animals,  by  inject- 
ing lactic  acid  into  the  circulation,  are  in  the 
highest  degree  insufficient;  and  this  theory 
leaves  unexplained  important  points,  such  as 
the  seat  of  the  affection.  The  last  theory  to 
be  mentioned  is  now  very  widely  held  to  be 
the  true  one.  It  is  that  the  disease,  as  it 
is  seen  in  lying-in  women,  is  essentially  a 
parametritis,  probably  of  septic  origin— that 
is,  an  affection  of  the  celhilar  tissue,  com- 
mencing, indeed,  in  the  close  neighbourhood 
of  the  womb,  but  extending  to  remote  parts, 
and,  it  may  be,  prevailing  in  them,  while  the 
original  inflammatory  affection  of  the  womb 
and  its  immediate  neighbourhood  has  dimin- 
ished, or  even  disappeared.  Parametric  in- 
flammation extends  in  a  similar  manner 
occasionally  as  far  as  the  cellular  tissue 
around  the  kidney.  When  it  extends  to  a 
Hmb,  it  is  believed  to  be  the  cause  of  the 
phlegmasia  dolens,  and  to  have  the  phlebitis 
and  lymphangeitis  with  their  secondary  throm- 
boses as  its  consequences.  This  theory  is  to 
a  certain  extent  an  old  one  in  modern  habili- 
ments. 

The  great  barrier  to  progress  in  our  know- 
ledge of  the  nature  of  phlegmasia  dolens  is 
the  rarity  of  necropsic  investigations,  and  the 
sometimes  doubtful  character  of  the  evidence 
they  afford.  Very  few  unexceptionable  post- 
mortem investigations  have  ever  been  made 
in  this  disease.  Such  a  post-mortem  inspec- 
tion must  be  made  in  an  early  stage,  and  in 
a  patient  dying  accidentally  from  some  cause 
unconnected  with  the  disease  of  the  limb. 
Now,  the  disease  is  not  only  not  fatal  in  an 
early  stage,  but  it  might  be  asserted  that  by 
itself  it  is  not  fatal  at  all — that  death,  appa- 
rently from  it,  occurs  only  in  complicated 
cases — in  such  as  run  an  extraordinary  and 
rare  course.  In  the  meantime,  then,  no 
theory  of  the  disease  can  perhaps  be  regarded 
as  yet  absolutely  established. 

Symptoms. — As  a  rule,  phlegmasia  dolens 
is  preceded  by  a  slight  access  of  feverish 
phenomena,  seldom  by  a  distinct  rigor.  There 
is  also  sometimes  an  indefinite  malaise  for 
a  day  or  two,  before  the  pain  in  the  limb 
is  complained  of.  Another  premonitory 
symptom  is  described,  but  it  is  certainly  not 


always  present — namely,  pain  and  tenderness 
in  the  region  of  the  womb,  especially  affect- 
ing that  side  of  it  corresponding  to  the  limb 
about  to  be  swollen. 

The  first  definite  announcement  of  the 
disease  is  generally  acute  pain  along  the 
course  of  the  femoral  vein,  or  in  the  calf,  or 
above  the  ankle.  In  these  situations  the 
thrombosed  vein  can  frequently  be  felt,  but 
not  invariably,  for  sometimes  the  tenderness, 
sometimes  the  swelling,  prevents  its  being 
made  out;  and  sometimes  this  thrombosis 
is  absent,  at  least  in  parts  where  it  can  be 
felt  through  the  skua.  Soon  the  pain  and 
tenderness  extend  over  the  whole  affected 
parts,  which  may  be  the  whole  limb,  and 
often  a  feeling  as  of  aching  in  the  bones  is 
complained  of.  The  pain  is  sometimes  along 
the  internal  saphena  vein,  which  may  be 
traced  by  the  finger  till  it  dips  to  join  the 
femoral. 

Simultaneously  with  the  complaint  of  pain, 
or  within  a  day  or  two  after  it,  swelling  ap- 
pears, which  gradually  spreads  and  increases 
in  hardness.  This  swelling  is  not  like  ordi- 
nary oedematous  or  anasarcous  swelling  in 
the  sensation  it  communicates  to  the  hand 
of  the  physician,  or  in  the  history  of  its  com- 
mencement and  progress.  When  it  com- 
mences, and  again  as  it  disappears,  it  may 
be,  comparatively  to  its  perfect  state,  soft, 
and  it  may  pit  on  pressure ;  but  when,  a  few 
days  after  its  appearance,  it  is  fully  deve- 
loped, it  is  very  tense,  and  nearly  as  hard 
as  a  solid  india-rubber  ball,  and  does  not 
pit  on  pressure.  The  swelling  may  appear 
at  once  all  over  the  limb,  but  frequently  it 
commences  above  and  spreads  downwards. 
Sometimes  the  inverse  course  is  followed. 
It  not  rarely  affects  only  the  lower  parts  of 
a  limb,  very  rarely  the  upper  parts  only.  It 
does  not  affect  the  posterior  more  than  the 
anterior  surface  of  the  limb.  It  rounds  off 
the  figure  of  the  limb,  but  does  not  distend 
the  skin  or  destroy  the  form  so  entirely  as 
anasarca.  If  the  skin  is  pricked  the  exuda- 
tion is  a  coagulable  lymph.  Occasionally 
there  is  an  erythematous  blush  over  parts 
of  the  hmb  ;  but  this  is  not  common,  and  it 
may  be  confined  to  a  narrow  surface  along 
the  course  of  a  subcutaneous  vein  or  lym- 
phatic. 

In  a  characteristic  and  folly  developed  case, 
such  as  is  frequently  observed  in  the  puer- 
peral state,  the  limb  presents  a  remarkable- 
appearance.  The  swelling  affects  the  labimn 
and  hip  and  the  whole  hmb,  only  rarely  rising- 
higher.  The  form  of  the  limb  is  partly  re- 
tained, but  its  features  are  all  rounded  and 
nearly  lost  in  the  swelling.  Its  colom*  is 
white,  and  hence  the  name  occasionally  used 
of '  white  leg,'  and  formerly  of '  milk  leg,'  when 
it  was  supposed  to  be  due  to  a  metastasis  of 
milk.  But  besides  being  pale,  it  is  glossy;  or 
its  surface  resembles  that  of  polished  marble, 
and  the  disease  is  sometimes  called  '  marble 
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leg.'  In  the  milder  cases  the  swelling  is  less, 
and  softer,  and  may  be  confined  to  a  part  of 
the  limb. 

The  Umb  may  be  kept  in  an  extended  atti- 
tude, or  it  may  be  slightly  flexed  at  the  joints. 
Movement  of  it  causes  much  suffering,  and 
the  power  of  vohmtary  motion  is  almost 
completely  lost  while  the  disease  continues. 

After  the  disease  has  lasted  nine  days  or 
thereabouts,  it  generally  makes  no  farther 
progress,  but  recedes,  the  pam  and  swelling 
diminishing.  The  rate  of  this  recession 
varies  very  much,  being  probably  more  or 
less  directly  in  proportion  to  the  restored 
permeability  of  the  vessels.  In  a  favourable 
case  several  weeks  may  elapse  before  the 
disease  disappears,  whilst  in  other  cases  the 
cure  may  be  further  or  even  indefinitely  de- 
layed. The  temperature  throughout  rarely 
exceeds  102°,  and  is  often  less. 

Complications. — The  disease  is  sometimes 
complicated  by  other  affections,  or  by  aggra- 
vations of  some  of  its  conditions.  Among 
such  occurrences  are  inflammation  and  sup- 
puration of  the  intrinsic  joints  of  the  pelvis, 
erysipelas,  limited  abscesses  of  periphlebitic 
origin,  diffuse  suppuration  of  ceUular  tissue, 
gangrene  of  any  part  or  of  a  varying  amount 
of  the  enture  lower  portions  of  the  affected 
limb.  These  complications  or  aggravations 
cause  much  danger  to  life,  and  in  this  respect 
their  influence  varies  according  to  circum- 
stances. But  there  are  other  complications 
or  aggravations  which  are  more  often  fatal. 
They  may  be  summed  up  in  the  terms  '  em- 
fa  ohsm  '  and  '  pyaemia,'  and  are  the  conse- 
quences, on  the  one  hand,  of  detachment  of 
a  thrombus  in  the  femoral,  or  in  still  larger 
veins,  or,  on  the  other  hand,  of  a  more  slow 
breaking  up  of  blood-clots  into  debris,  more 
or  less  puriform,  which  enters  the  circulatory 
current,  and  induces  a  general  toxaemia,  septic 
or  non-septic,  according  to  the  conditions 
under  which  the  clots  suppurate. 

Sequels. — The  most  frequent  sequela  of 
phlegmasia  dolens  is  persistent  aching  of  the 
limb.  This  is  liable  to  be  increased  by  cold 
and  damp  weather,  and  by  derangement  of 
the  general  health,  as  well  as  by  exercise. 
Another  is  a  tendency  to  oedema  of  the  ankles, 
more  or  less  persistent.  Sometimes  the 
limb  remains  deficient  in  muscular  power. 
Barely,  the  limb  is  not  only  powerless  but 
wasted.  And  in  some  very  uncommon  cases 
it  is  the  subject  of  a  great  hypertrophy  of  the 
cellular  tissue,  simultaneous  with  muscular 
wasting ;  and  this  ceUular  hypertrophy  may 
be  complicated  with  more  or  less  extensive 
and  intractable  ulceration.  Such  cases  prob- 
ably result  from  permanent  destruction  of 
large  vascular  areas. 

Diagnosis. — The  diagnosis  of  phlegmasia 
dolens  requires  no  discussion.  The  disease 
can  scarcely  be  confounded  with  any  other  if 
its  history  is  taken  into  consideration  :  only 
it  is  necessary  to  remember  that  oedema  with 
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phlebitis  or  accompanying  varicose  veins  may 
somewhat  resemble  it. 

Teeatment.— The  treatment  of  phlegmasia 
dolens  should  be  both  constitutional  and 
local.  The  former  will  vary  according  to  the 
circumstances  of  the  case,  and  the  views  of 
the  practitioner.  In  the  early  stage  ammo- 
nia in  effervescence,  with  quinine,  according 
to  the  amount  of  pyrexia  present  and  the 
general  condition  of  the  patient,  and  in  the 
later  stage  iron,  are  generally  useful,  with  as 
much  sedative  as  may  be  indicated  by  the 
severity  of  the  pain.  Local  treatment  is 
very  important.  The  limb  is  to  be  kept  at 
rest,  either  in  an  extended  or  flexed  position, 
as  may  prove  most  comfortable,  and  sup- 
ported on  a  pillow  raised  at  the  foot,  with 
the  pressure  of  the  bedclothes  kept  off  by  a 
cradle.  Sometimes  hot  fomentations  are 
most  comfortable  to  the  patient's  feelings, 
but  more  frequently  wrapping  the  limb  in 
cotton  wool  sprinkled  with  equal  parts  of 
belladonna  and  chloroform  lirdments,  with 
oil- silk  outside,  gives  the  gi-eater  rehef.  When 
the  swelling  is  subsiding  gentle  bandaging 
with  a  light  flannel  bandage  is  very  service- 
able. Leeches  are  sometimes  apphed  along 
the  course  of  an  inflamed  vein,  but  their 
utility  is,  to  say  the  least,  doubtful.  If  the 
phlegmasia  be  associated  with  septicaemia,  its 
general  treatment  will  of  course  vary  with 
the  general  treatment  of  the  toxaemia. 

After  the  acute  stage  of  the  disease  is  past, 
the  sequelae  have  to  be  dealt  with.  Of  these 
the  most  frequent  are  aches,  swelling,  oedema, 
and  muscular  weakness ;  and  for  these  the 
most  efficient,  but  by  no  means  invariably 
successful,  remedies  are  frictions,  bandaging, 
and  faradisation.  After  all  active  disease  has 
disappeared,  and  after  danger  of  dislodging 
thrombi  has  passed,  the  patient  may  resume 
the  use  of  the  leg.  No  exact  statement  can 
be  made  of  the  time  at  which  the  danger  of 
embolism  is  passed.  It  may  prove  suddenly 
fatal  as  late  as  thirty- seven  days  after 
delivery. 

Persistent  local  hardness  and  tenderness, 
probably  periphlebitic,  may  be  treated  locally 
by  gentle  frictions  with  a  mixture  of  mer- 
curial and  belladonna  ointments,  but  in  using 
frictions  of  all  kinds  the  danger  of  dislodging 
a  thrombus  is  not  to  be  overlooked.  Inter- 
nally, small  doses  of  potassimn  iodide  with 
quinine  or  iron  are  useful  adjuvants. 

J.  Matthews  Duncan.    Henry  Gervis. 

PHLEGMATIC  TEMPERAMENT. 

See  Temperament. 

PHLEGrMON  (0X(ya),  I  burn— as  a 
medical  term,  glow,  am  inflamed). — Synon.  : 
Fr. Phlegmon;  Ger.  Entziindungsgeschivulst. 
The  term  '  phlegmon '  is  almost  disused  now 
in  English  medical  literatiu-e.  It  is  stiU 
employed  by  the  French.  Abernethy  defines 
plilegmon  as  the  'most  violent  kind  of  in- 
flammation,' 'attended  with  heat,  redness, 
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throbbing,  pain,  and  sweUing,'  such  as 
'o^nerally  takes  place  in  a  good  constitn- 
tion.'  Older  writers  describe  it  as  a  '  tuinour 
or  apostume  against  nature,  engendered  of 
defluxion  of  blood,  and  of  colour  red  and 

^^Slaton  describes  simple  or  circumscribed 
phlegmon  and  diflfiise  phlegmon.  He  says : 
•Phleoinon  is  generally  defined  as  anflam- 
mation  of  the  ceUular  tissue ;  but  surgeons 
have  restricted  the  sense  of  the  word,  and 
only  apply  it  to  inflammation  of  the  free 
ceUular  tissue,  that  is  to  say,  of  that  which 
is  placed  immediately  beneath  the  integu- 
ments or  which  surrounds  the  different 
orc-ans.'  The  diffuse  phlegmon  of  the 
French  writers  is  the  phlegmonous  ery- 
sipelas of  the  EngKsh.    See  Erysipelas. 

Marcus  Beck. 

PHLEGMONOUS.— A  term  applied  to 
extremely  acute  inflammation  of  the  cellular 
tissue,  spreading  widely,  and  accompanied  by 
great  exudation,  with  brawny  hardness,  in- 
tense redness,  heat,  and  pain.  If  unreUeyed 
by  treatment,  phlegmonous  inflammation 
tends  to  terminate  in  gangrene.  See  Erysi- 
pelas. 

PHLYCT-ENA  (^Xufeti/,  to  be  hot).— A 
small  vesicle,  containing  an  aqueous  or  serous 
fluid,  and  not  exceeding  in  bulk  the  diameter 
of  a  pea,  as  in  sudamina,  miliaria,  and 
herpes.  The  term  is  sometimes  also  used 
in  connexion  with  ophthalmia.  See  Eye,  and 
ITS  Appendages,  Diseases  of. 

PHLYCTIS  {(f)\vCfiv,  to  be  hot;.— A 
vesicle  or  blister,  averaging  in  size  the 
hemisphere  of  a  hazel-nut  or  walnut,  and 
filled  with  serous  fluid.  Phlyctis  is  the 
Greek  synonym  of  bulla,  and  is  applicable 
to  the  large  vesicles  or  blisters  familiar  to 
us  in  pemphigus  or  pompholyx.  See  Pem- 
phigus. 

PHLYZACIUM  (<j)\vCeiv,  to  be  hot).— 
A  hot  or  inflammatory  pustule.  The  term 
'  phlyzacia  '  is  applied  to  acute  pustules  with 
an  inflamed  base,  such  as  those  of  ecthyma 
and  small-pox. 

PHOSPHATIC  CALCULUS.— De- 
scription.—  Phosphate  of  lime  calculi  are 
sometimes  formed  in  the  kidney,  but  much 
more  frequently  phosphatic  stones  are  a 
secondary  deposit  on  some  pre-existing  nu- 
cleus. They  form  dense  or  porous  white 
layers,  frequently  showing  the  glistening 
crystals  of  the  triple  phosphate  on  the  sur- 
face. Such  masses  are  soluble  in  acids,  in- 
soluble in  alkalis  or  water,  friable,  and 
fusible.  They  develop  rapidly,  and  may 
reach  an  enormous  size. 

Treatment. — When  of  moderate  dimen- 
sions, phosphatic  calculi  may  be  easily  re- 
moved by  lithotrity;  but,  as  it  is  often 
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difficult  to  ensure  the  removal  of  every  minute 
particle,  and  as  they  are  often  accompanied 
by  chronic  cystitis  and  deficient  expelling 
power  of  the  bladder,  recurrence  is  not  infre- 
quent, and  the  ultimate  result  unfavourable. 

William  Cadge. 

PHOSPHATURI A.  —  Synon.  :  Phos- 
phatic Diathesis. 

^Etiology. — Phosphoric  acid  in  the  urine 
is  derived  directly  from  the  food,  and  also 
from  oxidation  of  the  waste  albuminoid 
tissues  of  the  body.  The  daily  excretion  by 
the  kidneys  amounts  to  about  50  grains, 
being  greatest  after  the  ingestion  of  food, 
and  especially  observed  after  indulgence  in 
vegetable  food. 

Characters  and  Composition.  —  Phos- 
phoric acid  in  the  urine  is  always  found 
combined  with  potassium,  sodium,  calcium, 
magnesium,  and  ammonium.  These  salts, 
variously  associated,  are  held  in  solution  hy 
the  acidity  of  healthy  urine,  and  this  acidity 
is  probably  chiefly  due  to  the  acid  phosphate 
of  sodium.  Where  this  acidity,  from  any 
cause,  is  greatly  diminished  or  destroyed, 
then  a  deposit  of  the  phosphates  takes 
place  ;  but  this  deposit  by  no  means  shows 
that  any  excess  is  present.  Careful  quanti- 
tative analysis,  under  strict  precautions  as 
to  diet,  can  alone  detect  excess  or  deficiency ; 
but,  clinically,  this  is  of  less  consequence  in 
that  no  constant  symptoms  are  produced  by 
excess  or  deficiency,  and  the  real  importance 
to  the  practitioner  lies  only  in  the  fact  of 
feebly  acid  or  alkaline  urine  leading  to  de- 
posit of  phosphates. 

The  two  most  common  forms  of  phosphatic 
sediment  are — (1)  the  triple  phosphate  of 
ammonium  and  magnesium;  and  (2)  the 
amorphous  -phosphate  of  lime. 

1.  The  triple  phosphate  crystallises  in 
the  form  of  transparent  triangular  prisms 
with  bevelled  ends.  The  deposit  has  a  white 
appearance,  but  more  frequently  it  shows  as 
a  shght  flocculent  cloud  in  the  urine,  re- 
sembling mucus,  or  as  an  iridescent  pellicle 
on  the  sm-face.  The  urine  is  either  faintly 
acid  or  alkaline ;  and  boiling  gives  rise  to  an 
opaque  cloud,  which  is  instantly  dissolved  by 
a  drop  of  nitric  acid.  It  not  infrequently 
co-exists  with  deposits  of  uric  acid,  urates,  or 
oxalate  of  calcium  ;  and  also  in  dense  urine 
with  an  excess  of  urea. 

2.  Amorphous  phosphate  of  lime  is  only 
found  as  a  deposit  in  alkaline  m-ine.  Micro- 
scopically it  shows  as  pale  granules  or 
spheroids,  sometimes  resembling  the  dumb- 
bells of  oxalate  of  calcium,  sometimes  the 
pale  urates. 

A  third  form  of  phosphatic  deposit,  the 
atella/r  phosphate  of  lime,  is  but  rarely  met 
with.  It  was  first  noticed  by  Dr.  Hassall, 
who  considered-  it  to  be  a  biphosphate ;  it 
cry stalHses  in  minute  rods,  which  are  gathered 
into  sheaf-like  bundles,  or  grouped  in  stars 
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and  fans.  The  clinical  importance  of  this 
deposit  is  not  well  understood.  Sir  William 
Roberts  has  met  with  it  in  cases  of  diabetes, 
phthisis,  and  chronic  rheumatism ;  and  the 
writer  has  recently  found  it  in  a  diabetic 
patient,  and  also  in  one  convalescing  after 
ovariotomy. 

Symptoms. — Deposit  of  phosphates  takes 
place  in  many  diseases — diseases  often  of  an 
opposite  character,  and  having  no  pathologi- 
cal resemblance — for  example,  in  acute  cere- 
britis ;  towards  the  close  of  cases  of  pleurisy, 
pneumonia,  and  rheumatic  fever ;  in  certain 
periods  of  typhoid  fever  ;  and  in  acute  mania. 
But  it  may  be  taken  as  proved  that  there  is 
no  morbid  condition,  characterised  by  defi- 
nite and  constantly  occurring  symptoms,  and 
accompanied  by  the  deposit  of  phosphates  in 
the  urine,  which  can  be  entitled  to  the  desig- 
nation of  a  '  diathesis.'  Prout's  description 
of  phosphatic  diathesis  is  merely  that  of 
ammoniacal  urine.  Golding  Bird  associated 
the  deposit  with  symptoms  of  irritative 
dyspepsia,  hypochondriasis,  and  temporary 
exhaustion  of  the  nervous  power ;  symptoms 
which  are  not  unlike  those  said  to  be  charac- 
teristic of  the  so-called  oxalic  acid  diathesis. 
Eemembering,  however,  that  phosphatic 
deposit  does  not  necessarily  or  frequently 
mean  excess,  but  depends  on  diminished 
acidity  or  on  alkalinity  of  the  urine,  it  will 
be  more  profitable  to  notice  this  condition. 

The  urine  becomes  neutral  or  alkaline  fi-om 
the  presence  of  either  fixed  alkali — potash 
and  soda,  or  of  the  volatile  alkali — ammonia. 
The  continued  or  frequent  presence  of  alka- 
line urine  from  fixed  alkali  denotes  grave 
disorder,  generally  characterised  by  debUity, 
anaemia,  and  nervous  dyspepsia  ;  it  may  and 
does  occur  in  the  course  of  many,  even  acute, 
diseases ;  it  represents  an  altered  condition 
of  blood  and  nutrition  ;  but  it  is  not  typical 
of  any  one  malady  or  diathesis,  nor,  so  far  as 
analytical  investigations  have  yet  gone,  is 
there  any  clear  evidence  of  the  truth  of  the 
theory  that  excess  or  deposit  of  phosphates 
and  alkaline  urine  are  the  result  of  increased 
cerebral  action  or  of  brain-disease. 

Urine  rendered  alkahne  from  carbonate  of 
ammonium  is  always  accompanied  by  deposit 
of  both  forms  of  the  phosphates.  The  alka- 
linity is  the  result  of  decomposition  of  the 
urea ;  there  is  the  pecuhar  ammoniacal 
odour,  reaching  sometimes  to  intense  putrid 
foetor.  This  decomposition  is  believed  to  be 
due  to  the  presence  and  action  of  a  specific 
micro-organism  [bacteritim  urece)  which  acts 
as  a  ferment,  and  causes  the  urea  to  spht 
up  into  carbonate  of  ammonium  and  water. 
This  bacterium  is  probably  introduced 
through  the  catheter,  but  the  change  may 
occur  in  those  for  whom  a  catheter  has  never 
been  used,  and  in  them  it  is  supposed  that 
the  bacteria  may  find  their  way  along  the 
mucous  membrane  of  the  urethra,  or  through 
the  medimn  of  the  circulation.  Ammoniacal 
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urine  is  always  indicative  of  lowered  vitality,, 
either  from  age  or  disease,  or  spinal  injury  ; 
it  points  to  no  altered  condition  of  blood  or 
constitution,  but  is  the  result  of  local  disease. 
The  phosphates  which  are  so  freely  thrown 
down  are  the  triple  phosphate  and  the  amor- 
phous  phosphate  of  lime;  they  are  readily 
deposited  on  any  pre-existuig  nucleus, 
whether  it  be  a  stone,  a  clot  of  blood,  a. 
roughened  ulcerated  portion  of  bladder,  or 
any  foreign  body  ;  but  without  this  pre-exiet- 
ing  nucleus  it  but  rarely,  if  ever,  happens  that 
concretions  form. 

Treatment. — As  there  is  no  real  phos- 
phatic  diathesis  requiring  special  manage- 
ment, it  follows  that  the  treatment  should, 
consist  in  removing  the  cause  of  the  alka- 
linity of  the  urine  from  fixed  alkali.  The 
two  most  common  causes  are  dyspepsia  and 
nervous  and  general  debility.  In  those  cases 
of  chronic  vomiting  and  irritable  dyspepsia 
in  which  the  urine  loses  and  recovers  its- 
acidity  several  times  daily,  no  special  reme- 
dies addressed  to  the  state  of  the  urine  can  be 
of  any  avail.  The  mineral  acids  have  long 
been  rehed  on  for  restoring  the  natural  acid- 
ity of  alkaline  urine  ;  it  seems  certain,  how- 
ever, that  they  have  no  special  or  direct 
influence,  but  simply  act  beneficially  by  their 
indirect  tonic  effect  on  the  system.  Phos- 
phoric and  benzoic  acids  may  sUghtly  add 
to  the  acidity  of  the  mrine,  and  opium  and 
belladonna  in  certain  conditions  of  nervous 
irritability  are  known  to  have  the  same 
effect ;  but,  speaking  generally,  the  mineral, 
vegetable,  and  acid  tonics  are  required  in 
almost  all  cases,  and  with  them  the  usual 
adjuncts,  namely,  good  air  and  exercise ;  the 
cold  sea-water  bath  ;  a  well-selected  generous 
diet,  largely  composed  of  animal  food;  and 
rehef  from  anxiety  or  over-work. 

For  alkalinity  and  phosphatic  deposit  de- 
pending on  volatile  alkali,  it  must  be  remem- 
bered that  in  this  state  the  urine  is  almost 
always  secreted  acid.  The  local  disease 
which  causes  it  must,  if  possible,  be  remedied : 
a  stone  should  be  removed  ;  an  atonic 
bladder  emptied  at  stated  intervals  hy  thft 
catheter,  and  washed  out  with  antiseptics^ 
if  necessary.  But  the  strength  is  alwaj's  to 
be  upheld  by  rest,  good  diet,  and  tonics. 

William  Cadge. 

PHOSPHORUS,   Poisoning  by.— 

Synon.  :  Fr.  Intoxication  Phosphoree  ;  Ger^ 
PJiosphorvergiftung. 

Phosphorus  acts  as  a  poison  only  when, 
in  the  form  of  yellow,  common,  or  soluble 
phosphorus  ;  in  the  aUotropic  form  of  red  or 
insoluble  phosphorus  it  is  generally  thought 
to  be  inert,  but  this  is  doubtful.  Poisoning  by 
phosphorus  may  be  (1)  acute  or  (2)  chronic. 

Acute  poisoning  by  phosphorus  has  re- 
cently become  not  uncommon  in  this  country. 
On  the  Continent  phosphorus,  in  the  form  of 
the  tips  of  lucifer  matches,  is  firequently  used 
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for  suicidal  purposes.  In  England  phos- 
phorus is  most  commonly  taken  m  the  form 
of  'rat  paste'  or  'phosphorus  paste,  a 
vermm-destroyer  composed  of  butter  or  other 
fats  and  phosphorus,  coloured  with  Prussian 
blue  Chronic  phosphorus-poisonmg  from 
the  mhalation  of  phosphorus  vapours  has 
long  been  recognised. 

Anatomical  Characters.— These  are  weU- 
marked,  and  consist  of  extreme  fatty  de- 
feneration of  the  Uver,  and  frequently  also 
of  the  gastric  mucous  membrane,  kidneys, 
and  cardiac  muscular  fibre.  The  liver  is 
also  gi-eatly  enlarged  and  white;  and  the 
organ  frequently  takes  fire  on  the  mere  ap- 
plfcation  of  a  spirit-lamp  flame.  On  micro- 
scopical examination  the  organs  affected  are 
seen  to  be  infiltrated  with  granular  fatty 
matter,  soluble  in  ether;  the  gastric  tubuli 
are  also  filled  with  granular  fat;  and  the 
striated  muscular  fibre  has  more  or  less 
completely  lost  its  normal  appearance,  and 
been  converted  into  a  similar  granular 
material. 

Symptoms. — 1.  Acute  Phosphorus  Poison- 
ing.— When  a  phosphorus  mixture  is  swal- 
lowed a  disagreeable  taste  is  perceived,  which 
is  occasionally  followed  by  a  burning  sensa- 
tion ia  the  throat,  guUet,  and  stomach,  and 
speedy  vomiting.    But  these  signs  of  the 
local  action  of  the  poison  may  be  either 
absent  or  altogether  inconsiderable.    At  any 
rate,  as  a  rule,  these  and  the  diarrhoea  and 
cohcky  pains  described  by  some  writers,  soon 
pass  off,  leaving  the  patient  apparently  nearly 
well ;  though  a  careful  examination  may  re- 
veal a  small,  feeble  pulse,  and  when  the 
patient  is  questioned,  the  existence  of  obscure 
wandering  pains  may  be  admitted.    In  the 
course  of  a  few  days — usually  two,  three, 
four,  or  five — the  patient  becomes  listless, 
dull,  and  sHghtly  jaundiced.    There  is  much 
headache  and  sleeplessness,  together  with  a 
general  febrile  condition,  gradually  passing 
into  a  'typhoid'  state;  increasing  jaundice; 
scanty,  high-coloured,  bOiary  m'ine ;  and  a 
quick  and  very  feeble  pulse.  Muttering 
delirium  supervenes  ;  there  may  be  violent 
vomiting  of  yellow,  biUary  mucus  ;  and  the 
patient  gradually  sinks,  and  dies  after  a  day 
or  two,  or  perhaps  three  or  more,  of  acute 
disease,  and  usually  within  a  week  of  the 
administration  of  the  poison.    Death  may 
occur,  however,  at  any  period,  from  one  or 
two  to  eight  or  ten  days,  after  a  fatal  dose  of 
phosphorus,  which  may,  perhaps,  be  taken  as 
half  a  grain  for  an  adult  person. 

Variations  from  the  above  course  of  symp- 
toms may  be  noted.  In  one  class  of  cases 
the  symptoms  betoken  a  predominance  of 
nervous  action.  Thus  there  are  cramps  and 
pains  in  the  limbs,  great  prostration  and 
faintness,  convulsions,  and,  finally,  coma. 
In  another  class,  occasionally  observed,  hse- 
morrhagic  symptoms  are  prominent,  such 
as  bloody  vomits  and  hsemorrhagic  diarrhoea. 
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As  an  early  symptom  a  phosphorescent  con- 
dition of  the  vomited  matters,  and,  more 
rarely,  of  the  urine,  may  be  noted ;  and  in 
nearly  all  cases  a  pecuhar  garlicky  odour  of 
the  breath  is  perceptible.  The  phosphores- 
cence or  luminosity  of  the  rejected  matters 
is  of  course  best  seen  in  the  dark.  If  the 
phosphorescent  condition  of  the  vomit  exist, 
this  permits  of  no  mistake  in  the  diagnosis ; 
but  if  this  condition  be  absent,  the  garlicky 
odour  of  the  breath,  and  an  enlarged  con- 
dition of  the  liver,  greatly  aid  in  the  dia- 
gnosis. 

2.  Chronic  Phosphorus  Poisoning. — Chro- 
nic phosphorus  poisoning  consists  in  poison- 
ing by  phosphorus  vapours.  Workers  in 
common  or  yellow  phosphorus  exhibit  a 
singular  form  of  disease  from  which  workers 
in  red  or  amorphous  phosphorus  are  exempt. 
This  consists  in  caries  of  the  teeth  and 
necrosis  .of  the  lower  jaw,  conditions  which 
appear  to  be  set  up  by  the  direct  access  of 
the  phosphorus  vapours  to  the  parts,  since 
those  persons  only  are  affected  who  suffer 
from  decayed  teeth. 

Prognosis.— This  is  in  all  cases  very  un- 
favourable, and  no  general  rules  can  be  laid 
down  as  to  the  issue. 

Treatment. — We  know  but  little  respect- 
ing this  matter.  Good  results  appear  to  be 
obtained  from  the  administration  of  an  emetic 
of  sulphate  of  copper,  followed  by  a  magma 
of  magnesia,  and  the  use  of  mucilaginous 
drinks.  The  best  results,  however,  have  fol- 
lowed the  administration  of  oil  of  turpentine, 
which  some  regard  as  a  specific  antidote  to 
phosphorus.  It  may  be  given  in  doses  of  10 
to  20  minims,  frequently  repeated. 

The  chronic  form  of  the  disease,  which  has 
led  to  horrible  suffering  and  deformity,  may 
be  prevented  by  the  iise  of  red  instead  of 
yellow  phosphorus  in  the  making  of  matches. 
The  use  of  inhalers,  and  the  impregnation 
of  the  atmosphere  with  the  vapour  of  oil  of 
turpentine,  are  also  preventive  measures 
of  great  service. 

Thomas  Stevenson. 

PHOTOPHOBIA  light ;  and 

(^ojSoy,  fear). — Dread  or  intolerance  of  light ; 
a  symptom,  more  or  less  constant,  of  most 
forms  of  inflammation  of  the  eye.  _  In  its 
most  pronounced  character  it  occurs  in  what 
is  called  '  strumous  ophthalmia,'  or  phlyc- 
tenular keratitis.  It  is,  however,  present  in 
all  forms  of  inflammation  and  ulceration  of 
the  cornea,  in  iritis  and  cyclitis,  and  more 
rarely  in  choroiditis  and  retinitis.  It  is  also 
often  met  with  in  many  diseases  of  the  ner- 
vous system,  in  cerebral  irritation,  menin- 
gitis, cerebritis,  &c.,  and  in  many  pyrexia! 
states.  As  an  ophthalmic  symptom,  it  may 
occur  in  eyes  perfectly  blind,  and  is  probably 
due  to  the  irritation  of  the  ciliary  nerves  by 
light.  See  Eye,  and  its  Appendages,  Dis- 
eases of. 
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PHOTOPSIA  {<p5>s,  Ught;  and 
vision).— The  subjective  sensation  of  flashes 
of  light,  or  luminous  spectra,  due  to  an  ab- 
normal state  of  some  part  of  the  special 
nervous  apparatus  of  the  visual  sense.  It 
is  a  naodification  of  the  special  sensibility, 
and,  like  photophobia,  may  occur  in  blind 
eyes.    See  Vision,  Disorders  of. 

PHRENIC  NERVE,  Diseases  of.— 

Synon.  :  Fr.  Maladies  du  Nerf  Phrinique ; 
Ger.  Krankheiten  des  Nerven  Pivrenicua. — 
The  phrenic  nerve,  arising  from  the  third 
and  fourth  cervical  roots,  is  the  motor  nerve 
for  the  diaphragm.  Morbid  states  of  the 
nerve,  its  roots  and  centre,  are  manifested  by 
inaction  or  over-action  of  the  diaphragm,  its 
paralysis  and  spasm. 

1.  Paralysis. — Etiology. — Paralysis  of 
the  phrenic  nerve,  that  is,  of  the  diaphragm, 
is  rarely  due  to  disease  of  the  nerYe-trunk. 
Its  common  cause  is  disease  at  the  origin  of 
the  phrenic — the  anterior  grey  matter  of  the 
spinal  cord  at  the  level  of  the  third  and  fourth 
cervical  nerves.  It  is  often  met  with  as  part 
of  acute  or  chronic  spinal  muscular  atrophy. 
But  the  nerve  itself  has  sometimes  suffered, 
■with  others,  in  multiple  neuritis,  such  as  is 
produced  by  lead.  In  a  few  cases  the  paraly- 
sis has  been  apparently  due  to  cold,  supposed 
to  have  caused  a  rheumatic  neuritis.  Rarely, 
also,  the  nerve  has  lost  its  function  in  con- 
sequence of  compression  in  the  neck  by  deep- 
seated  morbid  growths. 

Anatomical  Characters. — Degeneration 
of  the  trunk  of  the  nerve,  wasting  of  the 
nerve-fibres,  and  increase  of  connective 
tissue  have  been  found  in  cases  of  disease 
of  the  spinal  cord ;  and  in  multiple  neuritis 
acute  degenerative  changes  in  the  nerve- 
fibres.  Of  the  anatomical  changes  due  to  ( 
other  causes  nothing  is  positively  known.  i 

Symptoms. — The  evidence  of  paralysis  of  | 
the  phrenic  is  maction  of  the  diaphragm. 
When  one  nerve  only  is  diseased  there  is  im- 
perfect action  on  one  side,  and  this  may  be 
conspicuous  or  indistinct.  When  both  nerves 
are  affected,  as  is  commonly  the  case  in 
central  disease,  there  is  an  entire  absence  of 
the  normal  protrusion  of  the  abdominal  waU 
during  inspiration  ;  there  may  even  be  a 
recession  of  the  upper  part  of  the  abdomen, 
from  the  movement  of  the  lower  ribs,  and  a 
bulging  dm-ing  expiration  in  the  same  situa- 
tion. In  ordinary  breathing  the  respiratory 
actions  are  not  quickened  by  paralysis  of  the 
diaphragm,  but  if  any  exertions  are  made 
the  respirations  become  more  frequent,  and 
the  extraordinary  muscles  of  respiration  are 
thrown  into  action.  All  spasmodic  respira- 
tory actions— sneeziag,  coughing — are  per- 
formed with  less  energy.  Little  inconvenience 
is  experienced  unless  bronchitis  comes  on, 
and  then  the  lessened  respiratory  power 
may  place  the  patient  in  a  condition  of 
danger,  which  is  especially  great,  if,  as  is 


often  the  case,  the  cause  of  the  palsy  has 
also  weakened  the  intercostal  muscles. 

The  phrenic  nerve  is  accessible  to  direct 
stimulation  in  the  root  of  the  neck,  and 
when  it  is  paralysed,  its  irritabihty  is  usually 
lost,  and  the  diaphragm  can  no  longer  be 
made  to  contract.  In  rare  cases,  however, 
the  nerve-trunk  retains  its  irritability. 

Diagnosis. — The  diagnosis  of  paralysis  of 
the  diaphragm  is  not  always  so  simple  a 
matter  as  might  be  supposed.  Its  action 
should  be  looked  for  not  only  in  deep 
breathing,  but  in  ordinary  respiration.  Many 
persons,  if  told  to  '  take  a  deep  breath,'  do 
not  put  the  diaphragm  into  action  at  aU.  In 
forced  breathing  the  chief  extra  action  takes 
place  in  the  upper  part  of  the  chest,  to  which 
most  of  the  muscles  of  extraordinary  respi- 
ration are  attached.  It  is  probable  that  the 
centres  for  normal  and  extraordinary  breath- 
ing are  functionally  not  identical,  and  that 
the  diaphragm  is  chiefly  represented  in  the 
former,  so  that  it  does  not  necessarily  act  in 
deep  breathing.  There  is  a  mechanical 
reason  for  this.  In  the  extreme  action  of 
the  intercostal  muscles  the  thorax  is  widened 
to  such  a  degree  that  the  diaphragm  be- 
comes less  curved  by  the  movement  out- 
wards and  elevation  of  its  points  of  attach- 
ment, so  that  its  contraction  does  not  effect 
much  additional  enlargement  of  the  capacity 
of  the  thorax.  Hence,  in  many  persons, 
without  any  paralysis  of  the  diaphragm,  if 
a  deep  inspiration  is  taken,  the  epigastrium 
does  not  advance  ;  it  may  even  recede,  in  con- 
sequence of  this  movement  of  the  lower  ribs. 
This  is  especially  the  case  in  women,  in 
whom  breathing  is  always  less  diaphrag- 
matic than  it  is  in  men.  In  them,  too,  con- 
scious attention  to  the  act  of  breathing  is 
apt  to  arrest  the  action  of  the  diaphragm. 
The  tendency  of  voluntary  breathing  is  to  be 
costal  rather  than  diaphragmatic,  no  doubt 
because  the  centre  for  extraordinary  breath- 
ing, which  is  chiefly  voluntary,  is  brought 
partially  into  action.  In  a  woman  imder 
the  writer's  care,  paralysis  of  the  diaphragm 
was  suspected,  and  during  two  separate  and 
prolonged  examinations  not  the  shghtest 
action  could  be  observed.  On  a  third 
examination,  however,  more  normal  condi- 
tions were  obtained,  and  the  action  of  the 
diaphragm  was  natural.  This  is  the  condi- 
tion which  has  been  termed  '  hysterical 
paralysis  of  the  diaphragm.' 

It  must  not  be  forgotten  that  immobihty 
of  the  diaphragm  may  result  fi:om  other 
causes  than  paralysis  of  the  phrenic  nerve. 
In  diaphragmatic  pleurisy,  for  instance,  its 
movement  is  lessened  by  a  reflex  inhibitory 
effect  of  the  pain.  In  emphysema  of  the 
lungs,  in  which  the  thorax  is  greatly 
widened,  the  contraction  of  the  diaphragm 
produces  less  effect  than  in  health. 

On  the  other  hand,  when  the  diaphragm 
is  really  paralysed,  a  doubt  may  arise  as  to 
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whether  it  moves  or  not.  This  is  due  to  the 
circumstance  that  the  movemeut  of  the 
lower  ribs  may  di-ag  forwai'd  the  abdomi- 
nal parietes  close  to  them,  and  so  the  pro- 
trusion due  to  descent  of  the  diaphragm 
mav  be  sunulated.  This  is  especially  the 
case  when  the  abdomen  is  collapsed,  so  that 
when  the  patient  is  recumbent  its  level  is 
considerably  below  that  of  the  ensiform 
cartilage.  This  movement  may  be  distin- 
guished fit-om  that  due  to  the  descent  of  the 
diaphragm  by  a  httle  care;  the  movement 
is  confined  to  the  part  near  the  thorax,  and 
there  is  not  the  general  movement  of  the  ab- 
dominal viscera  and  parietes  which  results 
from  the  contraction  of  the  diaphragm. 

Prognosis. — The  prognosis  of  paralysis 
of  the  diaphragm  is  favourable  in  the  rare 
instances  which  are  due  to  exposure  _  to 
cold,  and  in  multiple  nemitis,  if  the  patient 
lives.  This  nerve,  however,  is  seldom  para- 
lysed, except  in  severe  cases  of  polyneuri- 
tis, in  which  the  prognosis  is  grave  ;  the  pro- 
spect of  recovery  is  rather  less  favom-able  in 
lead  poisoning.  It  is  also  unfavourable  when 
the  diaphragm  suffers  as  part  of  progressive 
spinal  muscular  atrophy.  When  there  is  acute 
spinal  muscular  atrophy  (anterior  polio-mye- 
htis),  the  prognosis  will  depend  on  the  indi- 
cation afforded  by  other  symptoms  of  the 
position  of  the  chief  disease,  as  to  whether 
the  region  from  which  the  plnrenic  nerve 
arises  is  gravely  or  shghtly  damaged.  When 
the  paralysis  arises  from  compression,  the 
prognosis  depends  on  the  nature  and  cause 
of  the  pressure. 

Treatment. — The  treatment  of  the  para- 
lysis, which  is  part  of  spinal  amyatrophy, 
whatever  the  nature  of  the  morbid  process, 
is  that  of  the  central  disease.  In  all  cases 
causal  indications  must  be  met.  When  it  is 
due  to  cold,  sinapisms  should  be  apphed  over 
the  part  of  the  phrenic  nerve  which  seems, 
from  any  attendant  pain,  to  be  chiefly  affected. 
If  the  nerve  has  not  lost  its  irritability,  it  may 
be  faradised  systematically.  The  two  points 
to  which  the  rheophores  should  be  applied 
are  (1)  in  the  neck,  just  above  the  scaleni,  and 
(2)  near  the  diaphragm.  A  strong  current 
has  to  be  used. 

2.  Spasm. — Spasm  of  the  diaphragm 
occm-s  chiefly  in  the  form  of  hiccough,  and 
as  part  of  the  respiratory  spasm  in  hydropho- 
bia, and  does  not  need  further  description. 
See  Diaphragm,  Diseases  of ;  Hiccough  ;  and 
Hydeophobia.  W.  E.  Gowers. 

PHRENITIS  {(t>p-ni>,  the  mind).  — An 
obsolete  term,  formerly  associated  with  all 
forms  of  acute  inflammation  of  the  brain  or 
its  meninges,  but  especially  the  latter. 

PHTHIBIASIS  ((/)5€tp,  a  louse).— 
Synon.  :  Pediculosis;  Fr.  PhtMriaae  ;  Ger. 
Lduseaucht. — This  disease  of  the  skin  bears 
the  same  relation  to  the  pediculus  that  scabies 
does  to  the  acarus  scabiei. 
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Description. — There  are  three  varieties  of 
phthiriasis,  corresponding  to  the  three  species 
of  pediculi  that  infest  the  human  body.  See 
Pediculus. 

1.  Phthiriasis  capitis.  —  Phthiriasis 
affecting  the  head  is  met  with  chiefly  in 
children.  The  eruption  is  an  artificial 
pustular  eczema,  due  to  the  irritation  of  the 
insect,  and  the  scratching  of  the  sufferer.  In 
consequence  of  the  sores  on  the  scalp,  the 
superficial  lymphatic  glands  at  the  back  of 
the  neck  often  become  enlarged. 

2.  Phthiriasis  corporis. — Phthiriasis 
of  the  body  is  confined  to  the  parts  covered 
by  the  clothes,  and  is  most  developed  on  the 
back.  It  is  especially  met  with  in  the  old 
and  feeble.  The  lesions  of  the  skin  consist 
of  small  excoriations  and  scattered  papules, 
the  tops  of  which  are  seen  to  be  torn  and 
bleeding  fr-om  the  scratching  of  the  sufferer. 
These  bleeding  papules  give  to  the  eruption 
its  characteristic  appearance.  In  chronic 
cases  the  general  colour  of  the  skin  is  dark- 
ened from  an  excessive  deposit  of  pigment. 

3.  Phthiriasis  pubis. — This  variety  of 
phthiriasis  differs  little  from  that  of  the  body, 
except  that  it  is  limited  to  the  regions  infested 
by  the  crab-louse. 

All  three  varieties  of  the  disease  are  at- 
tended with  intolerable  itching. 

Treatment. — Phthiriasis  is  easily  cm-ed  by 
means  of  an  ointment  containing  one  part  of 
the  oil  of  stavesacre  and  seven  parts  of  lard ; 
or  the  white  precipitate  ointment  may  be 
safely  used  for  phthiriasis  capitis  or  phthi- 
riasis pubis.  Egbert  Liveing. 

PHTHIRIUM  IWGUIWALE  {(pdeip, 
a  louse).— One  of  the  synonyms  oi pediculus 
pubis,  the  crab-louse.    See  Pediculus. 

PHTHISIS  {(peivonai,  1  waste).—  Synon.: 
Consumption ;  Fr.  Phthisie  ;  Ger.  Limgen- 
schwindsucht. 

Definition. — Phthisis,  or  consumption,  is 
the  term  used  to  designate  a  disease  charac- 
terised by  progressive  wasting  of  the  body ; 
persistent  cough,  with  expectoration  of 
opaque  matter  and  sometimes  of  blood ;  loss 
of  colour  and  strength ;  shortness  of  breath ; 
hectic  fever,  night  sweats,  and  diarrhoea ; 
these  symptoms  being  associated  with  certain 
well-marked  pathological  changes « in  the 
lungs,  namely,  the  formation  of  consohda- 
tions  in  a  granular  or  diffuse  form,  associated 
with  the  presence  and  irritating  influence  of 
an  organism,  the  bacillus  tuberculosis ;  these 
undergoing  either  caseation  or  disintegration, 
leaving  behind  excavations  in  the  lung- 
tissue,  or,  becoming  indurated  and  shrinking, 
causing  contraction  of  the  affected  organ. 

Etiology  and  Pathology.— Owing  to  the 
discovery  by  Koch  of  a  specific  organism, 
the  bacillus  tu'berculosis,  in  the  lesions  of 
tubercle,  phthisis  must  be  counted  among 
the  diseases  of  germ  origin.    Whilst  without 
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the  bacillus  the  disease  cannot  exist,  a  pre- 
disposing cause,  to  fit  the  individual's  organs 
tor  the  reception  of  the  organism,  appears  as 
necessary  for  the  production  of  phthisis  as 
the  bacillus  itself.  Such  predisposing  causes 
to  be  alluded  to  presently,  are  family  pre- 
disposition, impure  atmospheres,  unhealthy 
occupations,  and  the  like,  which  weaken  the 
system  of  the  individual  and  lower  his 
power  of  resistance.     The  tubercle  baciUus 
is  a  rod-like  organism,  varying  in  length  from 
Htr^TT  to  r-^ivo  inch,  and  having  a  breadth  one- 
fifth  of  its  length,  or  firom  a  quarter  to  half 
the  diameter  of  a  red  blood-corpuscle.  It  has 
an  external  membrane  capable  of  absorbing 
fuchsin  but  not  methylene  blue,  hence  the 
differences  in  the  apparent  thickness  of  the 
specimens  stained  by  various  methods.  The 
tubercle  baciUus  multiplies  by  spores,  each  rod 
dividing  into  several  smaller  rods,  and  each 
division  containing  spores,  the  rate  of  multi- 
plication being  very  rapid.    The  tubercle 
bacillus  has  been  detected  in  the  sputum  of 
consumptives  not  only  vtdth  cavities,  but  with 
tubercular  consolidations,  though  in  this  case 
in  smaller  numbers ;  and  it  has  been  sought  for 
in  vaua  in  the  sputum  of  other  lung-diseases. 
It  has  been  seen  in  the  blood  of  phthisical 
haemoptysis  (by  Perez  and  the  writer),  in  the 
faeces  from  tubercular  intestines  (Gaffky  and 
Taylor),  in  the  urine  fi-om  scrofulous  kidneys 
(strumous  pyehtis),  and  in  the  air  exhaled  by 
consumptives  (by  Bansome  and  the  writer). 
Tubercle  baciUi  have  been  found  in  the 
various  lesions  of  pulmonary  tuberculosis,  of 
tubercular  meningitis,  of  tuberculous  ulcer 
of  the  tongue ;  in  tuberculous  kidney,  spleen, 
suprarenal  capsule  and  testicle ;  in  scrofulous 
glands  of  the  neck,  axilla,  and  groin ;  and, 
in  larger  abundance,  in  bronchial  and  mesen- 
teric glands ;  in  the  various  strumous  lesions 
of  the  bones  and  joints ;  and  finally  in  sec- 
tions of  the  skin  in  lupus.    Tubercle  bacilli 
abound  in  Ferlsucht  or  bovine  tuberculosis, 
in  the  tubercle  of  the  horse,  and  in  all  tuber- 
cular lesions   of  animals   inoculated  with 
tubercle.    The  milk,  too,  of  tuberculous  cows 
has  been  shown  to  contain  them,  though 
only  where  the  udders  have  been  the  seat  of 
the  disease.    The  part  played  by  the  bacillus 
in  the  causation  of  tuberculosis  is  well  illus- 
trated by  the  changes  in  the  eye  of  a  rabbit 
after  inoculation  of  the  anterior  chamber  with 
tubercle,  as  practised  by  Baumgarten.  The 
first  change  is  the  formation  of  a  scar,  and 
the  encapsulation  by  granulation-tissue  of 
any  foreign  body  that  has  entered.  After  the 
second  day  the  enclosed  bacilli  increase  in 
numbers,  penetrate  the  granulation-tissue, 
and  press  in  masses  into  the  iris  and  sclerotic. 
On  the  sixth  day  there  are  found,  in  connexion 
with  tubercle  baciUi  in  the  cornea  and  iris, 
some  few  cells  of  an  epithelioid  kind,  giant- 
cells,  and  Ijonphoid  cells  characteristic  of 
mihary  tubercle.   On  the  tenth  and  eleventh 
■days  the  changes  become  macroscopic,  and 


indicate  breaking  down  and  disorganisation 
01  the  whole  tissue. 

Veragufs  experiments  on  rabbits  made 
to  inhale  a  spray  containing  tubercle  bacilli 
show  that  after  fourteen  days'  inhalation 
bacilli  were  detected  in  the  alveolar  cells 
and  that  their  entry  had  been  accompanied 
by  hyperemia  of  the  capillaries,  and  exuda- 
tion of  lymphoid  cells  into  the  infected  alveoli. 

The  tubercle  bacillus  being  thus  shown  to 
be  a  cause  of  tuberculosis,  we  will  now  con- 
sider what  agencies  predispose  the  human 
body  to  its  successful  invasion;  and  these 
may  be  divided  into  (1)  general  pred^posmg 
causes,  which  act  by  weakening  the  consti- 
tution  and  rendering  it  more  liable  to  baciUar 
attack;  and  (2)  local  pred/ispoaing  causes, 
which  act  by  interfering  with  the  free  play  of 
the  thorax  and  lungs  during  inspiration,  such 
tight  lacmg,  dry  pleurisy  and  pleuritic 
adhesions,  old  pulmonary  lesions,  &c. 

The  most  important  predisposing  causes 
of  phthisis  will  now  be  individually  discussed. 

1.  Family  predisposition,— The  influ- 
ence of  heredity  as  a  cause  of  phthisis  can- 
not be  doubted;  it  has  been  abundantly 
proved  by  observation  and  experiment  on 
both  man  and  the  lower  animals.    The  term 
famihj  predisposition  is  substituted  for  liere- 
dita/rtj  predisposition,  because  the  latter,  from 
its  limitation  to  direct  descent,  necessitates 
the  omission  of  the  evidence  of  disease  in 
collateral  relatives.    The  statistics  of  the 
first  Beport  of  The  Brompton  Hospital  for 
Consumption  and  Diseases  of  the  Chest  on 
this  point,  as  compiled  by  Sir  Eichard  Quain, 
who  contrasted  them  at  the  same  time  with 
the  statistics  of  insanity,  and  those  also  of 
Drs.  Cotton  and  Puller,  show  that  among  the 
lower  classes  hereditary  predisposition  (that 
is,  where  one  or  both  parents  were  affected) 
was  traced  in  25  per  cent.    The  writer's 
researches  among  1,000  cases  of  the  upper 
classes  show  12  per  cent,  of  direct  hereditary 
predisposition,  and  48  per  cent,  of  family 
predisposition. 

Farnily  predisposition  is  more  common 
among  women  than  men,  in  the  proportion 
of  57  to  43,  which  may  be  accounted  for  by 
the  more  sedentary  and  less  invigorating 
life  of  the  former.     The  transmission  of 
phthisis  is  more  common  through  the  mother 
than  through  the  father;   but  where  one 
parent  alone  is  affected,  fathers  transmit 
more  readily  to  sons,  and  mothers  to  daugh- 
ters, than  the  converse.    Dr.  James  Pollock 
lays  stress  on  the  influence  of  hereditary  pre- 
disposition in  the  acute  forms  of  phthisis, 
and  states  that  out  of  179  acute  cases  only 
34  could  positively  declai-e  absence  of  family 
taint.    Dr.  Reginald  Thompson  shows  that 
double  heredity,  that  is,  both  parents  being 
affected  with  consumption,  exercises  a  more 
unfavourable  influence  than  single  heredity, 
and  specially  among  males,  the  result  being 
a  larger  proportion  of  acute  and  fatal  cases, 
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and  a  greater  tendency  to  hfemorrhage. 
Comparing  the  relati\'e  influence  of  father 
4ind  mother  on  the  children,  the  maternal 
heredity  is  worse  for  both  sexes,  as  the 
paternal  inheritance  generally  mcludes  some 
if  the  resisting  power  to  the  disease  which 
characterises  the  stronger  sex.  The  principal 
effect,  however,  of  family  predisposition  is  to 
be  seen,  not  in  any  peculiarity  of  symptoms, 
but  by  the  influence  it  exercises  over  the  age 
of  attack.  The  writer's  researches  show 
clearly  that  this  is  much  earlier  in  patients 
so  predisposed  than  in  others  ;  and  in  females 
this  influence  is  greater  than  in  males. 

2.  Acute  febrile  diseases. — Continued 
fevers,  measles,  and  scarlet  fever  act  partly 
by  exhausting  the  system,  and  partly  by  be- 
queathing to  the  individual  the  legacy  of  vul- 
nerable areas  either  in  the  lungs  or  glands, 
which  prove  the  centres  of  subsequent  tuber- 
cuhsation. 

3.  Syphilis. — Syphilis,  by  its  debilitating 
influence,  predisposes  to  phthisis  ;  but  it  also 
appears  to  act  as  a  cause  capable  of  deve- 
loping two  forms  of  the  disease,  namely 
(1)  limited  consolidation  wdth  no  great  ten- 
dency to  excavation;  and  (2)  a  form  of 
laryngeal  phthisis,  characterised  by  ulcers 
in  the  larynx  and  in  the  pharynx,  difficiilt 
to  heal  except  by  specific  treatment.  This 
last  has  been  called  syphilitic  disease  of  the 
larynx ;  but,  as  in  the  writer's  experience  it 
is  always  associated  with  tubercle  in  the 
lungs,  he  thinks  that  the  phthisis  is  caused 
by  the  syphilis,  and  should  be  classed  accord- 
ingly- 

4.  Debilitating  conditions. — Miscar- 
riages, unfavourable  confinements,  over-lac- 
tation, insufficient  food,  and  alcoholism  are 
recognised  causes.  The  cessation  of  habitual 
discharges  is  not  so  clearly  to  be  admitted  as 
a  cause ;  but  the  stoppage  of  the  discharge  of 
a  fistula  in  ano,  or  the  drying  up  of  an  old 
ulcer,  is  frequently  followed  by  the  develop- 
ment of  tuberculosis  in  the  lungs. 

5.  Mental  depression. — This  is  often 
mixed  up  with  other  causes,  but  occasionally 
acts  alone. 

6.  Bad  ventilation. — Dr.  Guy  has  shown 
that  consumption  is  more  rife  among  persons 
of  indoor  occupations  than  among  those  em- 
ployed out  of  doors.  This  is  true  not  only 
of  the  working  classes,  as  printers,  com- 
positors, and  tailors,  but  also  of  the  tradesmen 
who  live  in  hot  gas-Ht  shops,  and  often  sleep 
in  miserably  ventilated  bedrooms.  These 
a,re  not  ill-fed,  but  are  nevertheless  twice  as 
liable  to  consumption  as  the  upper  classes. 
Hawkers  and  other  outdoor  trades,  though 
much  exposed  to  catarrh,  are  shown  to 
be  less  liable  to  consumption  than  indoor 
workers.  Of  nearly  6,000  cases  of  phthisis 
admitted  into  the  Brompton  Hospital  during 
ten  years,  two-thirds  followed  indoor  occupa- 
tions. Amongst  them  milliners,  sempstresses, 
and  tailors,  who  work  and  possibly  live  in 


close  rooms,  to  which  they  are  almost  entirely 
confined,  furnish  the  largest  quota. 

7.  Climatic  influences. — A  moist  atmo- 
sphere is  more  favourable  to  the  development 
of  consumption  than  a  dry  one ;  and,  while 
we  recognise  that  the  combination  of  cold 
and  moisture  is  one  of  the  principal  predis- 
posing causes  of  the  disease  in  Great  Britain, 
the  testimony  of  Dr.  Guilbert  indicates  that 
a  combination  of  heat  and  moisture,  as  ex- 
emplified ia  the  littoral  of  Peru,  in  the  "West 
Indies,  and  in  other  hot  and  moist  localities, 
produces  an  acute  form  of  consumption, 
largely  prevalent  in  those  districts,_  which 
attacks  the  abdominal  organs  in  addition  to 
the  lungs. 

8.  Dampness  of  soil. — The  researches 
of  Sir  George  Buchanan  have  demonstrated 
that  the  death-rates  from  phthisis  in  the 
districts  of  Surrey,  Kent,  and  Sussex,  depend 
to  a  great  extent  on  the  geological  formation 
of  the  soil;  for  whUe  in  the  light  and  sandy 
strata  deaths  firom  phthisis  are  rare,  in  the 
heavy  impermeable  ones,  in  which  clay 
predominates,  the  mortality  from  this  cause 
is  high.  The  conclusion  that  wetness  of  soil 
is  a  cause  of  phthisis  to  those  living  on  it 
has  been  confirmed  by  the  Eegistrar-General 
of  Scotland,  and  by  Dr.  Bowditch  of  the 
United  States ;  the  latter  testifying  that  this 
law  holds  good,  not  only  as  regards  villages 
and  towns,  but  even  as  regards  individual 
houses — the  houses  on  clay  becoming  the 
foci  of  consumption,  whUe  others  but  slightly 
removed  fi-om  them,  but  on  a  dry  soU, 
escape. 

9.  Inoculation.  —  From  the  time  of 
Laennec  until  the  present,  experiments  have 
been  carried  on  by  numerous  observers  to 
ascertain  whether  tubercle  is,  or  is  not,  in- 
oculable ;  and  the  results  of  the  experiments 
of  ViUemin,  Simon,  Marcet,  Sir  Andrew  Clark, 
and  Lebert  proved  that  in  guinea-pigs  and 
rabbits  tubercle  could  be  produced  artificially 
by  the  insertion  underneath  the  skin  of 
tubercular  material.  In  1874  Demet  and 
Zablonus  of  Syra  inoculated  a  man  of  fifty- 
five  suffering  from  gangrene  with  tubercu- 
losis, by  inserting  phthisical  sputum  under  the 
skin  of  the  right  leg.  Three  weeks  after  the 
inoculation  signs  of  commencing  induration 
of  the  right  apex  were  detected,  both  lungs 
being  previously  healthy,  and  seventeen  days 
later  the  patient  died  of  gangrene.  After 
death  the  right  lung  showed  freshly  formed 
tubercle  of  both  apices,  thus  proving  the  pos- 
sibility of  inoculating  man  with  tubercle. 
The  experiments  of  Burden  Sanderson, 
Wilson  Fox,  Cohnheim,  Fraeiikel,  and  Schot- 
telius,  who  apparently  produced  tuberculosis 
in  animals  by  injecting  non- tuberculous 
material,  threw  doubts  on  the  specificity  of 
tubercle  ;  but  the  test  observations  made  by 
Cohnheim,  Fraenkel,  and  Dawson  Williams 
showed  the  human  experiments  to  have 
been  made  in  atmospheres  tainted  with  the 
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tubercular  virus,  and  that  when  these  sources 
of  error  were  removed  the  inoculation  of  non- 
tuberculous  material  gave  negative  results. 
Koch  inoculated  with  a  fluid  obtained  from 
his  culture-experiments  on  tubercle  no  less 
than  two  himdx-ed  rabbits  and  guinea-pigs, 
the  points  of  insertion  being  the  skin,  the 
peritoneal  cavity,  and  the  anterior  chamber 
of  the  eye.  "With  one  exception,  all  these 
animals  acquired  tuberculosis  of  the  lungs, 
liver,  spleen,  and  other  organs ;  and  the  tuber- 
cles had  the  characteristic  structure,  vsdth 
giant-cells,  and  contained  tubercle  bacilli. 

Koch  found  that  the  results  of  the  inocu- 
lation depended  largely  on  the  strength  of 
the  bacillar  solution.  If  the  fluid  was  weak, 
roiliary  tuberculosis  resulted ;  if  it  was  strong, 
then  tubercular  infiltration  and  rapid  casea- 
tion occurred.  Moreover,  of  all  the  methods 
of  inoculation,  that  into  the  veins  was  the 
most  effectual ;  but  other  channels,  including 
the  anterior  chamber  of  the  eye,  were  found 
to  answer.  Experiments  on  dogs,  rats,  goats, 
and  hens  were  successful,  though  not  so  suc- 
cessful as  those  on  rabbits  and  guinea-pigs. 

Chauveau  found  that  heifers  might  be 
infected  by  mixing  tuberculous  matter  from 
their  own  species  with  their  food.  Bollinger 
confirmed  this  experiment,  but  foimd  that 
carnivora  could  be  fed  with  impunity  on 
fresh  tuberculous  matter  taken  from  animals 
of  the  bovine  species. 

10.  Infection.  —  The  idea  of  infection 
being  a  cause  of  phthisis  largely  prevails  in 
the  South  of  Europe,  and  was  revived  in 
England  by  the  late  Dr.  William  Budd.  The 
evidence  of  the  Brompton  and  Victoria  Park 
Hospitals  negatives  the  idea  of  a  contagion 
such  as  is  present  in  small-pox  or  scarlet 
fever ;  for  it  has  been  demonstrated  that  the 
percentage  of  acquired  phthisis  occurring 
among  the  resident  staff  of  these  institutions 
is  less  than  that  of  most  general  hospitals ; 
and  even  when  any  defective  ventilation 
or  overcrowding  has  given  rise  to  evil  conse- 
quences, these  have  shown  themselves  in 
outbreaks  of  erysipelas  and  sore-throat,  and 
not  in  tuberculosis.  Nevertheless  phthisis 
has  been  shown  to  have  been  communicated 
by  inhalation  on  some  very  rare  occasions 
under  the  following  circumstances  :  (1)  close 
intimacy  with  a  consumptive  patient  in  ad- 
vanced disease,  such  as  sleeping  in  the  same 
bed  or  room ;  (2)  activity  of  the  tubercular 
process,  either  in  the  way  of  tuberculosis  or 
excavation  ;  (3)  neglect  of  proper  ventilation 
of  the  room  occupied. 

That  phthisis  may  be  communicated  fr-om 
husband  to  vidfe  is  strongly  maintained  by 
Virchow  and  many  English  physicians,  and 
Dr.  Hermann  "Weber  has  indicated  by  some 
striking  cases  the  danger  of  pregnancy  to  the 
wife  of  a  consumptive. 

Infection  is  possible  through  the  milk  of  a 
tuberculous  cow,  provided  the  udder  be 
affected;  and  the  consumption  of  the  meat 


of  tuberculous  animals  has  been  proved  to 
give  rise  to  phthisis.  Dogs  have  also  become 
tuberculous  from  licking  up  tlie  sputum  of 
phthisical  patients  ;  and  inoculation  of  a 
servant  girl  in  the  hand  from  the  fragments 
of  a  spittoon  containing  the  same  rnaterial 
has  been  reported. 

11.  Local  predisposing  causes.— The 
local  predisposing  causes  of  phthisis  are  those 
which  injiu-iously  affect  the  bronchi  and  air- 
passages,  causing  large  epithelial  prohfera- 
tion  and  various  inflammatory  lesions,  which 
form  a  favourable  nidus  for  the  bacillus, 
followed  by  thickening  and  induration  of  the 
alveolar  walls,  and  in  time  end  in  caseation 
or  fibrosis. 

Bronchitis,  or  bronchial  catarrh,  after 
existing  in  a  person  for  many  years,  may 
extend  more  deeply  into  the  alveoli  and  pass 
into  a  so-called  catarrhal  pneumonia,  and 
produce  consolidation.  Bronchitis  was  the 
origin  in  nearly  12  per  cent,  of  the  writer's 
1,000  cases ;  and  a  very  large  number  of  the 
poorer  classes  trace  their  disease  to  neglected 
catarrh. 

Pneumonia  is  a  fruitful  source  of  phthisis, 
though  some  forms  are  more  capable  of 
giving  rise  to  it  than  others.  In  croupous 
pneumonia,  where  the  exudation  is  fibrinous, 
and  has  but  little  epithelium  or  leucocytes 
intermingled  with  it,  absorption  generally 
follows,  if  the  patient's  constitution  be  in  a 
fair  state,  and  few  of  these  cases  go  into 
phthisis ;  but  where  leucocytes  and  epithehal 
products  largely  predominate,  absorption  is 
slow,  the  pneumonia  becomes  chronic,  and 
thickening  of  the  alveolar  wall  and  degene- 
ration of  the  epithehum  take  place,  accom- 
panied sooner  or  later  by  the  signs  and 
symptoms  of  consumption.  A.  third  form  of 
pneumonia  which  may  originate  consump- 
tion is  plemro-pneumonia,  or  interstitial  pneu- 
monia where  the  inflammation  extends  to 
the  pleiura,  and  the  interlobular  connective 
tissue  is  largely  increased.  Many  instances, 
too,  of  phthisis  have  arisen  in  empyema, 
through  absorption  of  the  purulent  fluid,  the 
channels  being  the  elaborate  network  of 
lymphatics  which  Dr.  Klein  and  others  have 
shown  the  pulmonary  pleiura  to  contain. 

12.  Trades  and  occupations  giving 
rise  to  a  dusty  or  gritty  atmo- 
sphere.— The  constant  inhalation  of  par- 
ticles of  flint,  iron,  coal,  hard  clay,  and  even 
of  cotton,  flax,  and  straw,  as  is  the  case  in 
certain  occupations,  such  as  stonemasons, 
fork-  and  needle-grinders,  coUiers,  potters, 
cotton-carders,  chaff-cutters,  and  others,  has 
been  shown  by  the  late  Dr.  Greenhow  to  in- 
duce phthisis.  The  various  irritating  parti- 
cles have  been  detected  microscopically  and 
chemically  in  the  lungs,  where  they  appear 
to  cause  great  irritation,  followed  by  thick- 
ening of  the  bronchi  and  subsequent  indu- 
ration of  the  lung-tissue,  with  increase  of 
pigment.  Intermingled  in  the  consohdations 
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are  found  caseous  masses  and  also  extensive 
cavities,  in  both  of  which  tubercle  bacilli 
have  been  detected  in  large  numbers, 
proving  the  identity  of  the  disease  with 
phthisis. 

13.  Injuries  to  the  lungs.  —  Injuries 
to  the  lungs  through  wounds  are  somewhat 
rare  predisposing  causes  of  phthisis.  They 
chiefly  act  by  inducing  the  inflammatory 
processes,  chronic  suppuration  and  abscess, 
or  indiu^ation  with  shrinking  of  the  lung- 
tissue. 

Anatomical  Characters. — -The  morbid 
anatomy  of  phthisis,  acute  and  chronic, 
presents  considerable  difficulties,  partly  from 
the  vaxiety  of  pathological  products,  and 
partly  from  the  complete  disorganisation  of 
the  normal  structure,  and  even  of  the  in- 
vading growths.  It  often  happens  that 
several  processes  have  been  going  on  in  the 
lungs  simultaneously,  each  of  which  brings 
about  the  work  of  destruction  by  a  different 
method  and  at  a  different  rate,  some  by  ! 
obstruction  through  consolidation,  others 
by  caseation  and  excavation.  On  the  pre- 
dominance of  one  or  other  of  these  depends 
the  fature  of  the  lungs,  for  we  sometimes  see 
one  pathological  element  which  has  invaded 
a  large  portion  of  these  organs  superseded 
and  gradually  destroyed  by  another  of  more 
recent  date,  but  endowed  with  a  higher  degree 
of  vitality. 

In  advanced  cases  the  lungs  are  for  the 
most  part  devoid  of  vesicular  tissue,  and 
consolidated  by  various  kinds  of  growths 
and  exudations.  They  are  also  occupied  by 
cavities,  varying  in  size  from  a  microscopic 
point  to  one  of  so  large  a  capacity  that  the 
lung  is  converted  into  a  mere  bag  of  thick- 
ened pleura.  The  cavities  are  of  every 
conceivable  form  and  shape,  sometimes  oval 
and  well-defined,  lined  with  a  secreting 
membrane,  at  other  times  irregular,  sinuous, 
anfractuous,  and  presenting  on  section  either 
an  uneven  surface,  from  which  portions  of 
the  wall  stand  out  like  the  columnse  carnese 
of  the  heart,  or  a  very  rugged  surface,  on 
which  ulceration  and  suppuration  appear  to 
have  done  their  worst;  but,  whatever  be 
their  shape  or  their  size,  they  indicate  the 
destructive  character  of  the  retrograde  pro- 
cesses by  which  the  disease  called  pulmonary 
consumption  is  characterised. 

The  consoUdations  vary,  but  all  partake 
more  or  less  of  a  tubercular  character.  In 
some  cases  the  lungs  are  studded  with 
mihary  tubercles  from  apex  to  base,  the 
mtervenmg  tissue  being  free  from  excavation 
and  either  engorged  or  consoUdated  with 
red  hepatisation,  or  sometimes  apparently 
healthy  ;  in  other  cases  no  trace  of  miliary 
tubercle  can  be  found,  but  the  lungs  are  con- 
soUdated throughout  by  caseous  pneumonia, 
containing  cavities  of  various  sizes.  Some- 
times there  are  aggregations  of  the  different 
torms  of  tubercles— white,  grey,  and  yellow 


in  the  same  lung — while  the  opposite  lung 
may  be  entirely  clear;  sometimes  a  lung 
may  be  shrunk  to  the  size  of  a  closed  hand, 
its  pleura  thickened,  its  lobules  invaded  with 
white  fibrous  bands,  its  tissue  converted  into 
an  iron-grey  structure  by  fibroid  growth.  All 
these,  and  many  other  diverse  morbid  ap- 
pearances, are  found  in  the  lungs  of  persons 
dying  of  phthisis,  and  we  must  classify  and 
distinguish  them,  first  describing  their  naked- 
eye  appearances ;  secondly,  their  histological 
phenomena;  thirdly,  we  must  consider  the 
changes  which  take  place  in  other  organs  of 
the  body ;  and,  fourthly,  we  must  indicate 
the  pathological  relation  these  all  bear  to  one 
another  and  to  the  disease  generally. 

The  principal  pathological  elements  and 
changes  in  the  lungs  are  :  (1)  Grey  and  dark 
granulations,  or  miliary  tubercles ;  (2)  white 
granulations ;  (3)  yellow  granulations,  or 
yellow  tubercle ;  (4)  caseous  masses,  or  yellow 
infiltration ;  (5)  grey  infiltration,  or  catarrhal 
pneumonia;  (6)  red  hepatisation;  (7)  fibrosis; 
(8)  cretaceous  masses  ;  (9)  fibrinous  nodules 
(blood-residues) ;  and  (10)  vesicular  emphy- 
sema. 

1.  Grey  granulations,  or  miliary 
tubercles. — These  vary  in  size  from  a 
miUet-seed  (hence  the  name  miliary)  to  a 
hemp-seed,  scattered  throughout  the  lung- 
tissue.  When  first  formed  they  are  greyish- 
white,  more  or  less  transparent,  and  wiU 
yield  to  firm  pressure ;  but  after  a  while  they 
either  undergo  caseation,  being  converted 
into  the  yellow  variety,  or,  losing  moisture, 
become  drier  and  harder,  attaining  the  con- 
sistency of  cartilage.  At  the  same  time 
pigment  is  absorbed  by  them;  the  colour 
passes  from  a  light  to  a  dark  grey,  or  even  to 
black ;  the  granulations  simidtaneously  dry- 
ing up  and  becoming  obsolescent.  These 
hard  grey  granulations  are  not  uncommonly 
found  after  death  in  old  persons,  and  are  an 
evidence  of  tubercle  having  appeared  at  some 
period  of  their  lives,  and  of  its  having  after- 
wards become  obsolescent. 

More  commonly  these  grey  granulations 
increase  in  number,  and  form  aggregations 
or  clusters,  much  resembling  bunches  of 
berries,  standing  out  in  bold  relief  against  the 
healthy  or  congested  lung-tissue ;  their  prin- 
cipal locality  being  the  upper  lobes  of  the 
lungs,  and  especially  the  posterior  portions. 
In  some  instances  this  aggregation  spreads 
quickly  and  extensively,  and  the  whole  lungs 
become  so  densely  packed  with  miliary 
tubercle  that  it  is  difficult  to  find  any  portion 
of  the  respiratory  surface  free.  This  rapid 
formation  of  tubercle  is  sometimes  sufficient 
to  cause  death  by  asphyxia,  but  more  com- 
monly the  intense  crowding  of  the  pathologi- 
cal products  gives  rise  to  their  destruction. 
Caseation  commences  in  the  centre  of  the 
groups,  and  cavities  subsequently  form.  The 
discrete  form  of  grey  tubercle  is  generally 
found  in  acute  miliary  tuberculosis,  and  does 
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not  vary  much  in  size  with  the  different 
organs  or  structures  attacked  by  tubercle. 

2.  White  granulations, — These  forma- 
tions are  more  opaque  and  softer  than  the 
grey,  and  differ  from  the  latter,  as  we  shall 
hereafter  see,  in  the  arrangement  of  the  his- 
tological elements,  there  being  more  epithe- 
lium and  less  reticular  growth  in  them  than 
in  the  grey  variety. 

3.  Yellow  granulations.  —  Yellow 
granulations  or  yellow  tubercles  exist  in 
varying  sizes,  from  a  pin's  head  to  a  pea. 
They  are  opaque,  soft,  granular,  amorphous, 
easily  separated  from  the  adjoining  tissue, 
and  sometimes  surrounded  by  a  circle  of 
pearly  transparent  material.  The  late  Dr. 
Wilson  Fox  described  a  form  of  yellow 
tubercle  in  children  dying  of  acute  tuber- 
culosis, which  is  with  difficulty  separated 
from  the  parenchyma  of  the  Itmgs ;  but  in 
adults  it  is  generally  easily  removed,  the 
grey  granulations  with  which  it  is  so  often 
associated  remaining  behind. 

Yellow  granulation  is  by  far  the  com- 
monest form  of  tubercle,  and  its  frequent 
occurrence  in  phthisis  led  Laennec  not  un- 
naturally to  the  conclusion  that  it  was  a  swi 
generis  production,  essential  to  the  disease. 
It  seldom  occurs  alone,  but  is  ordinarily 
associated  with  the  grey  and  white  granula- 
tions, sometimes  forming  with  them  race- 
mose groups  in  various  parts  of  the  lung, 
chiefly  in  the  upper  lobes.    At  other  times  it 
is  the  centre  of  an  affected  portion,  groups  of 
grey  granulations  apparently  radiating  from 
it,  thus  naturally  leading  to  the  supposition 
that  a  species  of  local  infection  has  been  set 
up  by  the  yellow  or  caseous  mass.  These 
groups,  as  they  increase,  exercise  great  pres- 
sure on  the  various  granulations  composing 
them  and  on  the  intervening  limg-tissue, 
depriving  them  of  nutrition,  and  thus  causing 
death  of  the  part  by  caseation.  The  decayed 
portion  is  gradually  removed  either  by  ab- 
sorption by  the  lymphatics,  or  by  expectora- 
tion ;  in  the  latter  case  cavities  result.  Care- 
ful study  of  one  of  these  tubercular  groups 
wiU  demonstrate  that  the  yellow  tubercle  is 
but  a  later  condition  of  the  grey,  in  which 
caseation  has  commenced;   and  that  the 
cavities,  large  or  small,  in  its  neighbourhood 
are  the  result  of  the  softening  and  removal 
of  the  yellow  tubercle,  and  whatever  lung- 
tissue  happens  to  be  intermingled  with  it. 
The  caseation  of  mihary  tubercle  has  gene- 
rally been  attributed  to  retrograde  changes 
arising  from  deficient  blood-supply,  no  blood- 
vessels having  been  discovered  in  miliary 
tubercle ;  but  Mr.  Watson  Cheyne  holds  that 
it  is  caused  by  a  chemical  change  in  the  epi- 
thelioid elements  of  which  tubercle  is  com- 
posed, induced  by  the  action  of  the  tubercle 
bacilli  which  are  found  to  swarm  m  fresh 
caseating  centres. 

4.  Caseous  masses.— Caseous  masses  and 
yellow  infiltration  are  identical  in  constitu- 


tion with  the  yellow  tubercle,  but  differ  in 
size  and  form,  arising  sometimes  from  the 
aggregation  of  a  number  of  yellow  granula- 
tions, but  oftener  from  the  rapid  caseation  of 
inflammatory  exudations,  the  caseation  being 
due  in  this  case  partly  to  obhteration  of 
nutrient  vessels  from  pressure,  but  chiefly 
to  the  action  of  the  tubercle  bacillus.  Whole 
lobes  become  affected  with  what  is  then 
called  yeUow  infiltration. 

5.  Grey  infiltration :  catarrhal  pneu- 
monia.— This  change  is  identical  with  the 
'  gelatinous  infiltration  '  of  Laennec.  The 
pressure  on  the  walls  of  the  alveoli  caused  by 
the  epithelial  aggregations,  as  well  as  by  the 
inflammatory  exudation,  gives  rise  to  obhtera- 
tion of  the  vessels  and  consequent  caseation, 
and  in  this  way  large  tracts  of  grey  pneu- 
monia are  converted  into  yeUow  masses,  and 
subsequently  become  excavations.  It  is 
probable  that  here  the  caseous  conversion  is 
also  due  to  baciUary  action,  but  in  the  caseous 
masses  themselves  Dr.  Percy  Kidd  and  others 
have  fovmd  but  few,  if  any,  tubercle  baciUi. 
When  liquefaction  of  the  mass  occurs,  ending 
in  excavation,  the  baciUi  swarm,  whence 
Koch  infers  that  spores  must  have  existed  in 
the  dry  caseous  tracts.  Cavities  formed  in 
this  way  are  large,  and  present  ragged  and 
granular  interiors. 

6.  Red  hepatisation. — The  result  of  or- 
dinary croupous  pneumonia  is  often  found 
associated  with  one  of  the  above  forms  of 
tubercle,  but  more  commonly  occurring  in 
the  lower  lobes  than  in  the  upper.  See 
Lungs,  Inflammation  of. 

7.  Fibrosis. — Fibrosis  is  largely  present 
in  phthisis,  but  preponderates  (1)  in  cases 
originating  in  pleuro -pneumonia,  pleurisy  or 
pneumonia ;  and  (2)  in  cases  of  long  duration. 
Fibrosis  is  the  great  element  of  the  contrac- 
tile process,  whereby  the  lungs  are  reduced 
considerably  in  size,  cavities  of  large  capacity 
are  cicatrised,  and  caseous  masses  encap- 
sulated;  and  sometimes  grey  tubercle  is 
converted  into  this  tissue. 

A  limg  invaded  by  fibrosis  is  reduced  in 
size,  and  presents  on  section  a  dense,  tough, 
and  very  hard  structure,  resembling  cartilage 
in  its  resistance  to  the  knife.  All  traces  of 
the  alveoli  have  disappeared,  and  nothing 
remains  but  a  dark  grey  or  black  fibrous 
material,  into  which  run  long  bands  of  whitish 
fibrous  tissue,  harder  than  the  darker  por- 
tions. The  pleura  is  generally  thickened, 
and  the  septa  apparently  arise  from  it  and 
from  the  connective  tissue  at  the  root  of  the 
lung,  which  is  also  largely  increased.  Fibro- 
sis is  found  in  limited  portions  of  the  lung, 
in  nearly  all  kinds  of  phthisis,  forming  the 
scars  of  contracted  cavities,  or  tending  to 
isolate  caseous  masses  and  tubercular  aggre- 
gations. When  mihary  tubercle  becomes 
converted  into  fibroid  growth,  the  resulting 
tissue  is  of  short  dm-ation,  owing  to  its  deU- 
ciency  of  blood  and  lymph  vessels;  caseation 
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consequently  takes  place  at  various  points, 
and  it  thus  perishes.  Tubercle  bacilli  are 
never  found  in  fibroid  tissue,  which  must  be 
regarded  as  a  secondary  product,  not  a 
primary  one. 

8.  Cretaceous  masses. — Cretaceous  or 
chalky  material  is  found  in  chronic  cases, 
lying  in  small  masses  in  various  parts  of  the 
lungs,  chiefly  at  the  apices,  in  the  neighbour- 
hood of  old  cavities  or  caseous  tracts,  and 
generally  encapsulated  by  fibroid  tissue. 
Cretaceous  material  is  most  common  in 
tubercular  bronchial  glands,  which  by  their 
enlargement  and  pressure  on  the  bronchial 
tubes  cause  ulceration  of  these  last,  and  dis- 
charge their  contents  through  the  openings. 
Much  of  the  calcareous  matter  which  con- 
siunptives  expectorate  is  derived  from  this 
Boiurce. 

9.  Fibrinous  nodules.— These  bodies 
have  been  noticed  by  Dr.  Eeginald  Thompson 
in  cases  where  large  hsemoptysis  has  occurred. 
They  vary  greatly  in  size  ;  consist  of  in- 
haled blood ;  and  are  situated  at  portions  of 
the  lung  where  inspiratory  action  is  strongest. 
When  first  found,  they  appear  as  white 
nodules  with  a  zone  of  red  colouring  matter ; 
and  even  in  the  old  specimens  some  traces  of 
blood  in  the  form  of  crystals  of  haematin  are 
to  be  found.  Microscopically  they  are  shown 
to  consist  of  fibrin  and  red  corpuscles,  filling 
the  alveoH  and  even  penetrating  the  alveolar 
wall.  The  masses  eventually  either  (1) 
separate  from  the  surrounding  tissue  through 
contraction  of  the  fibrin,  leaving  a  capsule 
adherent;  or  (2)  owing  to  admixture  with 
bronchial  secretion  or  some  such  septic 
matter,  they  soften  into  a  mortar-like 
material,  and  are  got  rid  of  by  expectoration ; 
or  (3)  if  the  nodule  be  sufficiently  large,  and 
there  be  no  exit  for  its  contents,  the  result  is 
the  formation  in  time  of  a  species  of  cavity 
filled  with  glairy  yellow  fluid,  resembling 
honey. 

10.  Vesicular  emphysema.— Two  kinds 
^e  noted  in  the  lungs  of  phthisical  patients. 
Acute  vesicular  emphysema  is  found  dis- 
tributed throughout  the  lungs  of  those  dying 
of  acute  tuberculosis  ;  and  chronic  local  em- 

i  p/iysema  occm-s  in  connexion  with  chronic 
I  tubercular   masses,  and  specially  in  the 
r  neighbourhood  of  cicatrised  cavities.  The 
vesicles  are  few  in  number,  and  often  as  large 
as  a  hazel-nut,  and  are  generaUy  to  be  found 
.  «,t  the  apex,  or  along  the  anterior  border  of 
the  lung. 

MicEoscopiCAL  Chaeacters.— In  cases  of 
tuberculosis  and  phthisis,  the  following  histo- 
logical elements  (as  classified  by  Dr.  Green) 
^are  present  in  the  lungs,  in  addition  to  the 
tubercle  bacillus,  which  probably  by  setting 
up  irritation  in  the  tissues  is  the  cause  of 
their  production.  The  amount  of  importance 
to  be  attached  to  each  element  has  not  vet 
been  determined. 

1.  Exudation.—ExvLdation  of  fibrin  and 


leucocytes  into  the  alveoli,  resembling  that 
of  croupous  pneumonia,  the  fibriUation  not 
being  quite  so  distinct,  nor  the  coagulum  bo 
abundant.  In  a  large  number  of  cases  of 
phthisis,  the  lung-consolidation  consists  of 
exudatory  products  mingled  with  epithelial 
proliferation  ;  and  in  some  of  the  most  acute 
instances  these  two  processes  have  consti- 
tuted the  only  lesion. 

2.  MpitheUal  accumulations.  —  Three 
forms  of  cell  are  generally  present — (1)  The 
ordinary  epithehal  ceU  lining  the  alveolus; 

(2)  epithelioid  cells.  These  are  generally 
large  spheroidal  cells  about  four  or  five  times 
the  size  of  a  leucocyte,  containing  granular 
matter,  and  a  nucleus  and  nucleolus.  They 
are  derived  (Watson  Cheyne)  from  the  epi- 
thehum,  and  are  occasionally  transformed 
later  into  giant-cells,  or  more  commonly 
imdergo  caseation.  Some  smaller  ones  are 
also  observed,  indistinguishable  from  leuco- 
cytes.   Within  the  alveoli  also  are  found  the 

(3)  '  giant-cells,'  held  by  Klein  and  Green  to 
be  derived  from  the  alveolar  epithehum  by 
fission  or  excessive   development,   a  view 
confirmed  by  Watson   Cheyne,   who  has 
watched  the  actual  stages  of  production,  and 
has  noted  the  presence  of  carbon  particles 
in  the  interior  of  the  epithelioid  cells.  The 
cells  appear  at  first  as  spheroidal  masses  of 
faintly  granular  protoplasm,  reaching 
inch  in  diameter,  with  numerous  nuclei — 
sometimes  as  many  as  thirty,  and  bright 
nucleoli.     After  a  while  they  increase  in 
size,  and  send  out  branched  processes,  from 
which  are  developed  other  smaller  proto- 
plasmic masses,  so  that  a  branched  reticulum 
is  formed  roimd  the  original  giant-ceU,  con- 
necting it   with  other  giant-cells.  These 
branches  are  often  directly  continuous  with 
the  lymphoid  or  adenoid  network  of  the 
alveolar  wall,  to  be  presently  alluded  to, 
which  forms  a  circle  roimd  the  giant- cell 
system,  and  is  in  time  converted  into  fibrous 
tissue.     Giant-ceUs  are  not  always  found 
in  the  earher  stage  of  tubercle  development, 
and  are  more  plentiful  in  tubercle  of  slow 
than  of  rapid  growth.    They  are  devoid  of 
any  vascular  supply,  and  are  consequently 
subject  to  caseation,  having  in  such  cases 
previously  undergone  a  peculiar  transform- 
ation into  a  fibroid  material.   Giant-ceUs  are 
regarded  by  Dr.  Green  as  a  product  of  low 
vitahty,    incapable    of   forming  organised 
tissue;   where   the  protoplasm  grows,  the 
nuclei  multiply,  but  the  highest  manifesta- 
tion of  cell-life— division  of  the  cell— does 
not  take  place. 

3.  Interalveolar  growth. — This  is  a  thick- 
ening of  the  alveolar  waU  by  a  small-celled 
lymphoid  tissue,  consisting  of  minute  cells 
not  larger  than  a  leucocyte,  separated  from 
each  other  by  a"  very  delicate  reticulum. 
This  growth  appears  to  commence  in  the 
walls  of  the  alveoli  and  terminal  bronchi, 
first  in  the  form  of  a  few  lymphoid  cells,  the 
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network  appearing  later,  and  has  been  stated 
by  Sanderson  to  be  a  hyperplasia  of  the 
adenoid  tissue  abeady  existing  in  the  lungs  ; 
for  it  must  be  borne  in  mind  that  lymphatics 
and  lymphoid  tissue  are  largely  present  in 
these  organs,  and  that  the  alveolar  wall  is 
considered  one  of  the  densest  lymphatic 
plexuses  of  the  whole  body.  The  existence 
of  the  delicate  reticulum  is  denied  by  Cornil 
and  Kanvier,  and  by  Watson  Cheyne,  the 
latter  ascribing  the  appearances  to  infiltration 
of  the  fibrous  tissue  around  with  leucocytes. 

The  small-celled  tissue   spreads  rapidly 
through  the  alveoli,  invading  the  walls  of  the 
capillaries,  the  peribronchial  and  perivas- 
cular  sheaths,  diminishing  by  pressure  the  j 
calibre  of  the  vessels,  and  in  time  obliterating 
them,  and  thus  giving  rise  to  necrobiosis  by 
caseation  and  ulceration  of  the  surrounding 
tissues.    The  growth  fills  up  the  alveoli,  and 
thus  infiltrates  whole  tracts  of  the  lung, 
which  in  time  become  cut  off  from  both  air 
and  blood  supply.    This  either  degenerates 
by  caseation,  giving  rise  to  the  formation  of 
cavities ;  or  the  cells  become  more  spindle- 
shaped  and  branched;  the  reticulum  more 
fibrillated ;  and  then  gradual  fibrosis  of  the 
nuclear  tissue  takes  place.    Owing,  however, 
to  the  disappearance  and  obliteration  of  the 
vessels,  this  tissue  is  not  properly  supplied 
with  nourishment,  and  soon  undergoes  case- 
ation. 

4.  Interlobular  growth. — Increase  in  the 
interlobular  connective  tissue  resembles  the 
process  prevailing  in  the  Hver,_  kidneys,  and 
other  organs  during  chronic  disease,  and  is 
not  necessarily  associated  with  consumption. 
This  feature  is  most  marked  in  cases  of  in- 
flammatory origin,  or  where  the  disease  is  of 
very  long '  standing ;  and  the  result  is  best 
seen  in  the  large  fibrous  septa  often  accom- 
panying the  bronchi  and  great  blood-vessels, 
as  is  specially  exemplified  in  fibroid  phthisis. 
Microscopically  it  is  difficult  to  distinguish 
between  the  interlobular  tissue  and  the  alveo- 
lar adenoid  growth  in  their  early  stages,  both 
being  richly  cellular  ;  the  main  differences 
being  the  situation  of  the  former  around  the 
lobules,  and  in  the  neighbourhood  of  the 
great  air  and  blood  vessels,  whereas  the  latter 
is  fotmd  in  the  alveolar  wall  and  smaller 
bronchioles.    The  interlobular  tissue  is  not 
so  liable  to  retrograde  changes,  owing  to  the 
vascular  supply  being  less  liable  to  obstruc- 
tion and  obliteration ;  and,  agam,  the  alveolar 
growth  has,  where  present,  a  more  delicate 
reticulum  of  fibres.  . 

Changes  in  the  bronchi,  pleurae, 
and  bronchial  glands.— The  bronchz 
show,  in  many  cases,  catarrh  of  the  mucous 
membrane,  giving  rise  to  a  richly  cellular 
secretion,  which  forms  the  greater  propor- 
tion of  the  expectoration  of  phthisis,  as  the 
principal  lesion,  and  extending  in  acute  cases 
throughout  the  whole  bronchial  tree.  In 
more  chronic  forms  the  catarrh  is  limited  to 


the  bronchi  leading  to  the  affected  lobules. 
A  second  and  more  important  change  is  the 
infiltration,  noted  by  Rindfleisch,  of  the  sub- 
epithelial connective  tissue  by  large  cells 
characteristic  of  scrofulous  inflammation, 
and  very  difficult  of  absorption.    The  mu- 
cous membrane  appears  swollen  and  opaque; 
the  epithelium  may  be  shed ;  and  should  the 
sub-epithelial  infiltration  disintegrate,  small 
ulcers  are  formed.    A  third  change  is  the 
infiltration  of  the  peribronchial  tissue,  and 
the  proliferation  of  lymph-follicles  in  the 
walls  of  the  smaller  bronchi,  owing  to  trans- 
mission of  infective  substances,  including 
bacilli,  from  the  bronchi  through  the  lymph- 
atics.   The  bronchi  from  these  changes  be- 
come reduced  in  calibre,  and  consequently 
the  adjoining  ones,  as  noticed  by  Grancher, 
are  often  dilated  through  the  action  of  in- 
creased air-pressure  on  their  walls.  Rind- 
fleisch holds  that  the  earliest  lesion  of  phthi- 
sis is  a  tubercular  infiltration  of  the  angles 
and  projections  of  the  terminal  bronchi  at 
their  junction  with  the  alveoli. 

In  larjmgeal  phthisis  ulceration  is  to  be 
found  in  the  bronchi,  as  in  the  larynx.  See 
Laeynx,  Diseases  of. 

The  pleura  is  often  adherent  over  the  re- 
gion of  tuberculisation  when  the  formation 
has  taken  place  slowly,  and  is  comparatively 
superficial.  It  is  often  considerably  thick- 
ened, as  in  fibroid  phthisis,  to  the  extent  of 
three-quarters  or  one  inch  in  depth,  the 
layers  being  sometimes  separated,  as  Dr. 
Douglas  Powell  has  shown,  by  a  gelatinous 
material,  consisting  chiefly  of  connective 
tissue. 

The  pleura,  peritoneum,  arachnoid,  and 
even  the  pericardium,  may  be  the  seats  of 
miliary  tubercle  in  the  most  acute  form  of 
phthisis,  namely,  miliary  tuberculosis ;  but  it 
is  generally  noted  that  the  lungs  are  the  first 
organs  attacked,  and  it  is  extremely  rare  for 
tubercle  to  exist  in  any  organ  without  being 
also  present  in  the  lungs. 

The  bronchial,  cervical,  mesenteric,  and 
other  glam,ds  undergo  various  changes.  In 
many  and  especially  in  advanced  cases,  the 
bronchial  glands  enlarge  and  become  deeply 
pigmented ;  in  other  cases  they  seem  to 
partake  of  the  changes  proceedmg  m  the 
lungs:  they  become  affected  with  gr^ 
tubercle  and  caseate,  and  occasionally  cretify, 
the  cretaceous  material  bemg,  as  a  rule,  m 
the  centre  of  the  gland,  though  the  reverse  is 
occasionally  the  case,  and  the  calcai-eous 
matter  forms  a  sheU  over  the  whole  gland 
(see  Bronchial  Glands,  Diseases  ot).  i^ej 
exercise  pressure  on  the  trachea  sufficient  in 
infants  occasionaUy  to  produce  suffocation 
to  erode  the  wall,  and  then  discharge 


or 


their  contents  through  the  openmg 
other  lymphatic  glands,  especially  the  mes 
enteric,  are  Uable  to  similar  changes. 

Other  organs.-The  stomach  and  in- 
testines in  protracted  cases  become  gieatiy 
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attenuated,  aU  the  coats  being  thinned  and 
wasted ;  and  in  many  cases  they  are  foimd 
to  have  undergone  lardaceous  degeneration, 
which  is  a  common  cause  of  diarrhoea  m 
phthisis.  "Where  the  diarrhoea  has  been  very 
persistent,  it  is  common  to  find  extensive 
ulceration  of  the  jejunum,  ileum,  csecum,  and 
large  intestine,  extending  even  to  the  sigmoid 
flexure  and  rectum ;  the  cfficum  being  earliest 
attacked,  and  generally  in  a  more  advanced 
stage  than  the  small  intestine.  Ulceration 
was  noted  in  71  per  cent,  of  patients  dying 
of  phthisis  at  the  Hospital  for  Consumption 
and  Diseases  of  the  Chest,  Brompton.  The 
ulcers  vary  much  in  form  and  extent  : 
in  some  instances  they  are  circular,  clearly 
cut  depressions ;  in  others,  and  this  is  the 
commoner  form,  they  present  large,  raised, 
irregular  edges,  with  faeces  adherent  to  their 
ragged  surfaces,  and  they  can  be  often  seen 
through  the  attenuated  external  wall  of  the 
intestine.  Tubercle  bacilli  have  been  detected 
in  the  intestinal  ulcer  and  also  in  the  ochrey 
stools.  The  peritoneal  coat,  as  a  rule,  is 
thickened  in  their  neighbourhood,  and  thus 
perforation  of  the  intestine  is  prevented.  The 
earlier  stages  of  this  process  appear  to  be  : 
Mihary  tubercles  form  in  the  submucous  coat, 
not  only  in  the  solitary  glands  and  Peyer's 
patches,  but  scattered  throughout  the  sub- 
mucous layer,  appearing  as  granules  shining 
through  the  epithelium ;  yeUow  points  of 
caseation  become  visible  in  some  parts,  and 
small  abscesses  form  in  others,  the  latter 
appearing  to  have  their  seat  in  the  solitary 
and  agminated  glands ;  and,  later  on,  these 
discharge,  leaving  tdcers  of  different  forms. 
Ulceration  of  the  large  intestine  penetrates 
very  deeply,  and  often  resembles  that  of  old 
dysentery.  Perforation  rarely  occurs,  on  ac- 
count of  the  thickening  of  the  peritoneal  coat 
taking  place  outside  the  ulcers,  but  occasion- 
ally it  does  happen,  causing  fatal  peritonitis. 

The  liver  is  rarely  normal,  but  generally 
tmdergoes  either  fatty  or  lardaceous  degenera- 
tion. The  spleen  is  softened,  and  very  com- 
monly lardaceous.  The  kidneys  are  not 
generally  aifected,  but  where  albuminuria 
has  prevailed  towards  the  close  of  the  disease, 
fatty  or  lardaceous  or  granular  changes  occm-. 
The  heart  is  usually  small,  and  the  muscular 
tissue  pale,  and  very  often  in  a  state  of  fatty 
degeneration  (Quain).  Fatty  growths  may 
be  found  on  the  surface. 

Pathology.— The  nature  of  tubercle  has 
long  been  a  subject  of  discussion.  In  the 
sixteenth  century  two  forms  of  tubercle 
(scirrhous  and  caseous)  were  recognised, 
showing  that  even  at  this  period  a  distinc- 
tion had  been  drawn  between  grey  and 
yellow  tubercle.  Later  on,  the  similarity  of 
the  changes  occurring  in  the  tubercular 
masses  to  the  softening  of  scrofulous  glands, 
led  Portal  to  conclude  that  tubercles  were 
engorged  lymphatic  glands  situated  at  various 
parts  of  the  lungs,  the  engorgement  termi- 


nating in  suppuration.  Laennec  applied  the 
term  '  tubercle  '  to  miliary  and  yellow  granu- 
lations, as  well  as  to  grey  and  yellow 
infiltration,  but  considered  that  it  was  a  sui 
generis  production,  imconnected  with  in- 
flammation. Broussais,  Andral,  and  Cruveil- 
hier  assigned  an  inflammatory  origin  to 
tubercle,  the  latter  considering  that  tubercle 
is  the  result  of  chronic  inflammation  of  the 
lymphatics  of  the  lungs.  At  length  Virchow 
restricted  the  term  '  tubercle '  to  the  grey 
granulation,  which,  according  to  him,  origi- 
nates in  the  connective  tissue,  and  is  of  a 
cellular  nature.  Eokitansky,  Dr.  C.  J.  B. 
Williams,  and  others  considered  that  tubercle 
was  principally  an  exudation  from  the  blood- 
vessels, the  different  varieties  depending  on 
the  kind  of  exudation,  and  on  the  part 
played  by  the  leucocytes,  Drs.  Sanderson 
and  Wilson  Fox  held  that  the  grey  tubercle 
consisted  of  the  small-ceUed  adenoid  tissue 
with  such  epithelial  accumulations  as  may 
be  imprisoned  in  the  course  of  its  growth ; 
but  the  latter  subsequently  adopted  Koch's 
discovery  of  the  bacillus  and  the  conclusions  it 
necessitated.  This  discovery  has  undoubtedly 
revolutionised  our  views  of  the  pathology  of 
phthisis,  for  we  must  now  regard  the  chief 
histological  elements,  enumerated  above,  not 
as  essential  factors,  but  as  results  of  the 
irritation  to  the  tissues  caused  by  the  presence 
of  the  bacillus,  their  number  and  variety 
depending  on  the  rapidity  of  the  onset,  and 
the  time  permitted  for  reaction  on  the  part  of 
the  tissues.  For  example,  the  first  effect  of 
the  entry  of  the  tubercle  bacillus  into  the 
alveolus  would  be  epithelial  proliferation,  and 
possibly,  from  penetration  of  the  capillaries, 
exudation  of  fibrin,  and  leucocytes.  Then  if  the 
bacilli  are  very  numerous,  or  the  irritation 
they  set  up  be  very  considerable,  the  alveoli 
may  be  stuffed  with  exudation  and  epithelial 
proliferations,  which  would  rapidly  caseate. 
If,  however,  the  irritation  be  less,  the  process 
is  slower,  and  giant-cells  are  evolved,  which, 
according  to  some  authorities,  are  an  attempt 
of  the  organ  at  self-protection  (see  Phago- 
cytosis). These  may  in  turn  perish  under 
the  attack  of  the  invader,  or  be  converted  into 
fibroid  tissue,  and  thus  resist  further  advance 
by  encapsulation.  The  interalveolar  lym- 
phoid growth  may  be  the  result  of  baciUar 
irritation  in  the  alveolar  wall;  but,  being 
devoid  of  blood-vessels,  it  soon  undergoes 
caseation  through  the  action  of  the  bacilli. 
The  fourth  histological  element,  the  growth 
of  the  interlobular  tissue,  though  it  may  be 
due  to  bacillar  irritation,  has  a  distinctly 
limiting  influence  on  the  advance  of  the 
organism,  and  no  bacilli  have  hitherto  been 
found  in  this  tissue.  Tubercle  bacilli  are 
found  invariably  in  freshly  formed  tubercle, 
but  in  grey  or  "miliary  of  some  date  they  are 
often  absent,  owing  to  the  tubercle  having 
undergone  fibrosis.  They  are  present  in 
white    and  yeUow  granulations,   and  in 
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recently  formed  caseous  masses,  but  not  in  the 
other  pathological  elements,  which,  though 
associated  with  tubercle,  are  mainly  of  in- 
flammatory origin. 

The  process  of  softening  is  due  partly  to 
overcrowding  of  the  corpuscular  products  and 
partly  to  a  chemical  process,  arising,  accord- 
ing to  "Watson  Cheyne,  from  bacUlar  action. 

When  cavities  have  formed,  bacilli  swarm 
on  their  walls  and  in  their  contents,  and  the 
more  rapidly  they  are  formed  the  larger  the 
number  of  bacilli  present. 

It  is  obvious  that,  whatever  part  the  bacil- 
lus plays  in  the  causation  of  phthisis,  the 
condition  of  the  individual  attacked,  and  his 
constitutional  powers  of  resistance,  are  quite 
as  important,  as  on  these  depend  the  whole 
question  of  vulnerability.  It  is  probable 
that  in  most  cases  of  consumption  the  bacilli 
reach  the  limgs  through  inhalation  ;  but  why, 
out  of  a  number  of  persons  placed  under 
similar  conditions,  apparently  necessitating 
the  inhalation  of  tubercular  bacilli,  in  only  a 
few  they  increase  and  multiply,  is  hard  to 
explain,  but  renders  the  existence  of  a  pre- 
disposing cause  necessary.  Koch  believes 
the  denudation  of  the  bronchial  mucous 
membrane  after  measles  renders  the  lungs 
hable  to  bacUlar  attack ;  and  that,  similarly, 
denudation  of  the  intestinal  mucous  mem- 
brane by  the  shedding  of  its  epithelium  froip 
any  cause,  oifers  the  chance  of  infecting  this 
part  by  the  swallowing  of  baciUi-laden 
sputum.  Moreover,  chronic  pleurisy  or  any 
cause  which  tends  to  cripple  the  movements 
of  the  lung,  or  to  prevent  the  escape  of  its 
secretions,  will  predispose  by  forming  aggre- 
gations of  epithehal  cells,  which  are ,  the 
hatmt  of  tubercle  bacilh. 

The  spread  of  bacilli  in  the  lung  may  pro- 
coed  (1)  by  continuity,  through  the  alveolar 
wall,  the  epithelium  having  been  destroyed  ; 

(2)  by  re-inhalation  of  bacilli-laden  sputum, 
especially  if  expectoration  be  difficult — the 
secretion,  being  raised  by  coughing  to  a  point 
where  two  or  more  bronchi  join,  is  drawn  by 
deep  insph-ation  into  afresh  set  of  alveoh; 

(3)  through  the  lymphatics,  as  is  often  seen 
in  the  stellate  arrangement  of  grey  tubercle 
round  a  cavity  or  caseous  centre ;  (4)  through 
the  arteries  and  veins,  the  entry  of  the 
baciUi  into  these  having  been  demonstrated 
by  several  observers.  This  is  the  channel  of 
infection  in  acute  tuberculosis. 

With  reference  to  the  order  in  which  the 
various  portions  of  the  Itmgs  are  involved  in 
phthisis,  the  posterior  apex  (Fowler)  is  first 
attacked,  and  the  lesions  spread  downwards 
along  the  anterior  aspect  of  the  upper  lobes  ; 
the  posterior  upper  border  of  the  lower  lobe 
is  next  infected,  and  tuberculisation  spreads 
again  forwards  along  its  upper  edge.  The 
posterior  region  seems  to  be  attacked  alto- 
gether earlier  than  the  anterior ;  excavation 
is  commonest  and  earliest  (Ewart)  at  the 
apex,  next  in  the  dorso-axiUary  and  mam- 


mary regions,  and  later  and  less  common  at 
the  base.  Cavities  in  the  dorso-axillary  and 
mammary  regions  are  invariably  secondary, 
and  generally  the  result  of  re-infection  of 
the  lung  from  secretion  from  cavities. 

Symptoms.  —  (a)   Tuberculisation.  —  The 
symptoms  of  pulmonary  phthisis  in  the  first 
stage  may  be  thus  summarised :  Cough,  be- 
coming more  persistent ;  mucous  expectora- 
tion ;  loss  of  colour  and  strength ;  emacia- 
tion ;  night-sweats ;  sometimes  loss  of  hair ; 
pulse  somewhat  quickened,  though  this  is 
not  invariable ;  and  a  temperature  rising 
above  the  normal  in  the  afternoon,  and 
sinking  below  it  in  the  morning.    M.  Peter 
has  noted  in  many  cases  a  rise  in  tempe- 
rature on  the  affected  side  dm-ing  this  stage ; 
and  with  regard  to  the  general  temperature 
of  the  body,  though  shght  pyrexia  is  often 
present,  tubercle -formation  is  quite  possible 
without  any  rise  of  temperature,  or  may  even 
be  marked  by  a  depression,  as  Surgeon- 
Major  Alcock  and  others  have  shown.  Pain 
in  the  upper  parts  of  the  chest  is  occasion- 
ally present ;  and  the  number  of  respirations 
are  generally  increased,  though  this  depends 
on  the  amount  of  tuberculisation  proceeding. 
Some  hold  that  dyspncea  is  an  early  symp- 
tom and  precedes  all  others,  but  the  writer 
has  found  quite  the  opposite — that  patients 
do  not  notice  their  breath  to  be  short  until 
their  lungs  are  seriously  involved.  Distm-b- 
ance  of  the  digestive  powers,  and  consider- 
able irritabUity  of  the  intestinal  mucous 
membrane,  with  a  red  hne  on  the  gurus, 
are  noticeable  in  some  cases,  though  chiefly  in 
the  acute  forms.   The  tongue  becomes  white, ' 
the  bowels  torpid,  and  the  urme  scanty.  The 
most  constant  of  the  above  symptoms  are 
the  persistent  cough,  with  mucous  expectora- 
tion, and  the  progressive  emaciation ;  and  in 
many  cases  so  obscure  are  the  beginnings  of 
the  disease,  that  these  are  the  only  symptoms 
discoverable. 

Physical  signs. — The  physical  signs,  after 
the  first  stage,  depend  to  a  gi-eat  extent 
(1)  on  the  number  and  aggregation  of  the 
miliary  tubercles ;  (2)  on  the  amount  of  con- 
soUdation  they  give  rise  to ;  and  (3)  on  the 
irritation  which  their  formation  causes  in 
the  lung. 

As  a  rule,  tubercle-formation  commences 
at  the  apex  of  one  lung,  and  is  detected  by 
the  presence  of  certain  physical  signs  in 
the  supra-scapular,  supra-clavicular,  or  sub- 
clavicular regions,  the  signs  extending  down- 
wards at  a  later  date.  The  signs  vary  much 
in  particular  cases,  but  consist  at  the  first  m 
an  impairment  of  the  ordinary  respn-atory 
murmur  by  a  species  of  crepitation,  difi"ermg 
from  the  pneumonic  crepitation  chiefly  m 
its  more  scattered  character,  in  its  bemg 
audible  with  both  inspiration  and  expiration, 
and  in  its  crumpling  natm-e.  Many  authors, 
however,  maintain  that  an  earher  sign  is  tlie 
'wavy  -  breathmg  (T.  Thompson),  or  'respi- 
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ration  saccadee'  of  the  French  (Fournet). 
A  featiire  especially  to  be  observed  is  in- 
creased loudness  of  the  exph-atory  murmur. 
Accompanying  these  is  increased  vocal  reson- 
ance and  bronchophony,  with  more  distmct 
conduction  of  the  cai-diac  sounds ;  and  per- 
cussion discovers  dulness  of  varymg  shades 
in  one  of  the  above-mentioned  regions.  When 
a  certain  definite  amount  of  consohdation  has 
taken  place  some  impairment  of  the  mobility 
of  one  side  of  the  chest  may  be  noticed  :  this 
is  to  be  detected  under  the  clavicle,  where,  if 
any  adhesion  of  the  plem-a  exists,  there  may 
be  some  flattenmg.  Another  significant  sign 
is  the  dry  friction-sound,  audible  generally 
in  the  supra- scapular  and  scapular  regions, 
and  indicating  limited  plemitis.  The  sub- 
clavian murmur,  formerly  much  dwelt  on, 
cannot  be  depended  on.  The  dulness  usually 
appears  first  above  the  scapula,  next  over 
the  sternal  end  of  the  clavicle,  and  gradually 
extends  downwards,  being  hmited  generally 
for  a  considerable  period  by  the  lower  border 
of  the  third  rib. 

A  careful  comparison  must  be  made  be- 
tween the  two  sides  of  the  chest,  and  often 
between  different  portions  of  the  same  side, 
as  otherwise  the  sHghter  shades  of  dulness, 
and  the  minor  differences  in  the  respiration- 
sounds,  which  characterise  the  presence  of 
tubercle  in  the  lung,  will  escape  notice. 

When  the  crepitation  and  the  wheezing — 
which  may  be  considered  as  indicative  of 
irritation  in  the  pulmonary  tissue,  caused  by 
tuberculosis — have  subsided,  loud  broncho- 
phony, prolonged  expiration,  and  certain 
varieties  of  tubular  sound,  show  condensa- 
tion of  the  lung-tissue  around  the  neighbour- 
ing bronchi ;  and  a  certain  amount  of  dulness 
is  to  be  detected. 

(b)  Softening  and  excavation.  —  The 
symptoms  which  accompany  the  softening 
of  tubercular  masses  and  their  subsequent  ex- 
cavation, are  by  no  means  uniform.  Many 
authors  associate  this  stage  with  marked 
signs  of  pyrexia,  with  copious  night-sweats, 
and  increase  of  cough  and  emaciation ;  but 
this  is  not  always  the  case,  for,  according  to 
the  writer's  experience,  the  process  may  go 
on  with  even  subnormal  temperatures,  and 
with  gam  of  weight ;  but  as  fresh  formation 
of  tubercle  often  accompanies  the  softening 
process,  some  of  the  above  symptoms,  which 
have  been  assigned  to  softening,  may  be 
due  to  the  tubercuHsation  and  pneumonia 
accompanying  it.  The  symptoms  which 
should  be  most  depended  upon  for  the  de- 
tection of  softening  are  increase  of  cough 
and  expectoration  of  a  yellow  colour,  occa- 
sionally streaked  with  blood.  If  the  expec- 
toration be  carefuUy  collected  and  boiled 
with  an  equal  volume  of  caustic  soda,  of  the 
strength  of  twenty  grains  to  the  ounce,  and 
the  sediment  be  then  placed  under  a  moderate 
magnifymg  power  of  the  microscope,  dehcate 
filaments  of  yellow  elastic  tissue,  of  hook- 


like shape,  or  else  exhibiting  the  characters 
of  the  alveoli,  may  be  detected.  The  sputum 
chiefly  consists  of  epithelial  and  pus  cells, 
with  2  to  4  per  cent,  of  albumen,  and  a  large 
proportion  of  phosphates.  Various  organisms 
have  been  found,  and  in  advanced  cases  the 
hacterivmi  termo  with  different  kinds  of 
micrococci  and  diplococci ;  among  them  the 
'  micrococcus  tetragenus '  of  Koch,  which 
appears  on  the  walls  of  cavities  in  groups 
of  four  micrococci,  arranged  like  the  sarcina 
ventriculi,  each  group  having  a  diameter  of 
a  third  of  a  red  blood-corpuscle.  The  cha- 
racteristic organism  is  the  tubercle  bacillus, 
which,  scanty  and  often  absent  from  the 
sputum  of  early  phthisis,  abounds  in  that 
of  softening  and  excavation,  and  specially 
in  acute  cases.  See  Micbo-oeganisms  :  Modes 
of  Staining  Bacteria ;  and  Sputum,  Exami- 
nation of. 

Physical  signs. — The  signs  which  these 
changes  give  rise  to  are  often  obscure.  The 
percussion-soimds  vary  :  sometimes  there  is 
an  increase  of  dulness,  possibly  due  to  pneu- 
monia of  adjacent  lobules ;  at  other  times, 
hyper-resonance,  as  if  air  had  taken  the  place 
of  the  expectorated  masses.  In  all  these  cases 
much  depends  upon  the  situation  of  the  lesion. 
The  formation  of  a  cavity  deep  in  the  lung, 
and  far  from  the  chest-walls,  may  take  place 
without  being  detected  (except  by  the  expec- 
toration) ;  whereas  the  formation  of  a  similar 
cavity  on  the  surface  gives  rise  to  unequivocal 
signs.  Auscultation  reveals — where  formerly 
bronchophony  and  fine  crepitus  existed — cre- 
pitation of  a  very  coarse  character,  commenc- 
ing with  a  cUck  sound,  and  after  a  while 
developing  into  a  croah.  When  this  last  note 
has  been  reached,  loud  tubular  sounds  become 
audible  on  coughing,  and  we  soon  get  the 
sounds  characteristic  of  a  cavity.  The  great 
distinguishing  features  of  these  moist  sounds 
of  softening  are  their  variety,  their  short 
duration,  and  their  concentration  over  one 
small  portion  of  the  lung.  In  phthisis,  cre- 
pitation much  more  commonly  signifies 
tubercle-formation  or  pneumonia  than  it  does 
softening  of  already  formed  tubercular  masses. 
The  formation  of  a  cavity  is  generally  followed 
by  regular  morning  expectoration,  usually 
opaque,  and  nummular  in  form,  and  in  the 
majority  of  cases,  unless  interfered  with  by 
treatment,  by  the  usual  train  of  consumptive 
symptoms,  if  these  have  not  already  appeared. 
These  are— night-sweats,  slightly  elevated 
temperature  in  the  afternoon,  and  rapid  loss 
of  flesh,  strength,  and  colour.  The  drawn 
look  of  the  face,  the  hectic  spot  on  the  cheek, 
the  pearly-white  colour  of  the  sclerotic,  the 
clubbing  of  the  fingers,  and  other  signs  which 
mark  the  confirmed  consumptive,  generally 
belong  to  this  stage,  and  all  more  or  less  de- 
note blood-infection  from  the  Imig-products, 
sometimes  even  simulating  pya3mia. 

The  weakness  of  voice,  so  common  in 
chronic  phthisis,  is  distinct  from  the  total 
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aphonia  of  laryngeal  phthisis,  and  has  been 
shown  to  be  due  to  granular  degeneration 
of  the  muscles  of  the  larynx.  Marcet  states 
that  in  phthisis  the  muscles  generally  undergo 
degeneration. 

The  history  of  a  cavity  follows  one  of  four 
courses.    See  also  Cavity  ;  and  Vomica. 

(1)  It  may  remain  patent,  secreting  pus, 
like  a  chronic  abscess,  but  not  increasing  in 
size. 

(2)  It  may  enlarge  by  caseation  and  ulcera- 
tion going  on  in  its  walls,  by  which  process 
blood-vessels  may  become  exposed.  In  this 
case  the  expectoration  becomes  more  num- 
mular and  abundant,  containing  quanti- 
ties of  lung-tissue  and  remains  of  bronchi ; 
and  excavation  may  in  time  convert  the  lung 
into  a  mere  pleural  bag,  devoid  of  limg- tissue, 
with  what  remains  of  the  bronchi  opening 
into  it.  The  physical  signs  attending  this 
increase  in  size  are  amphoric  breathing, 
and  often  hyper-resonance  on  percussion,  or 
cracked-pot  sound ;  and  the  voice  and  cough 
may  be  accompanied  by  metallic  tinkling, 
especially  if  the  communication  with  the 
bronchi  is  narrow. 

(3)  It  may  open  into  the  pleura,  and  cause 
pneumothorax  or  pyopneumothorax.  That 
this  does  not  occur  oftener  is  owing  to  the 
adhesive  pleurisy  which  so  often  accompanies 
the  early  consolidations  of  phthisis,  especially 
if  the  tubercle  be  superficial.  See  Pleura, 
Diseases  of. 

(4)  It  may  contract,  and  the  sides  approach- 
ing each  other  form  at  length  a  firm,  tough 
cicatrix,  causing  a  stretching  of  the  surround- 
ing tissue  and  often  considerable  displace- 
ment of  the  neighbouring  organs.  This  is 
the  natural  cure  of  the  third  stage  of  phthisis, 
and  is  evidenced  in  most  cases  by  a  flatten- 
ing of  the  chest-wall,  chiefly  in  the  infira- 
clavicular  space,  a  disappearance  of  the 
cavernous  sounds,  and  a  substitution  of  defi- 
cient or  harsh  breathing,  and  sometimes  of 
healthy  sounds  over  the  seat  of  the  cavity. 
Percussion  often  discovers  that  the  sound 
lung  is  drawn  across  the  median  line  to  the 
affected  side ;  and  if  the  cavity  be  in  the  left 
lung,  the  heart  and  stomach  may  be  displaced 
upwards,  the  former  organ  being  generally 
tilted  towards  the  axilla,  the  apex  describing 
the  arc  of  a  circle,  of  which  the  centre  is  the 
commencement  of  the  aorta.  If  the  cavity 
be  in  the  right  lung,  we  may  expect  the  liver 
to  be  drawn  up,  and  the  impulse  of  the  heart 
displaced  to  the  right  of  the  median  line, 
reaching  occasionally  beyond  the  right  nipple. 
Contraction  of  a  cavity  always  takes  place 
towards  a  fixed  point,  which  is  sometimes 
an  adhesion  of  the  pleura,  but  more  gene- 
rally the  root  of  the  affected  limg ;  and  in 
this  way  the  remarkable  vagrancy  of  the 
physical  signs  is  explained ;  for  it  is  not 
unusual  to  find  the  cavernous  sounds  audible 
above  the  scapula  long  after  they  have 
ceased  to  be  heard  in  the  sub -clavicular 


region,  and  again  in  the  inter-scapular  regions 
after  they  have  ceased  to  be  audible  in  the 
supra-scapular  fossa. 

Of  these  destinies  of  a  lung-excavation, 
the  first  two  are  imdoubtedly  the  conmionest. 
Where  the  cavity  remains  quiescent,  and  no 
fresh  tubercle-formation  takes  place,  the 
patient  rnay  live  on  for  years,  with  only  the 
inconvenience  of  regular  expectoration  and 
occasional  dyspnoea,  and  preserve  the  ap- 
pearance of  actual  health.  Where  a  cavity 
continues  to  increase  by  further  ulcerative 
processes,  tuberculosis  soon  attacks  the  oppo- 
site lung;  and  this  organ  passing  rapidly 
firom  consolidation  into  excavation,  the  cough 
and  expectoration  increase,  hectic  fever  be- 
comes more  firequent,  the  patient  reaches  an 
extreme  state  of  emaciation,  the  adipose 
tissue  disappears  from  all  parts  of  the  body, 
the  temporal  and  malar  bones  become  pro- 
minent, the  jaws  are  sharply  defined,  the 
scapulae,  ribs,  and  sacrum  all  stand  out,  as  if, 
as  is  really  the  case,  they  were  only  covered 
by  skin,  and  the  patient  becomes  to  all 
appearances  a  mere  skeleton.  By  an  all- 
wise  arrangement  a  kind  of  balance  seems 
to  be  maintained  between  the  diminished 
requirements  of  the  body  and  the  mass  of 
the  blood,  for  this  latter  is  reduced  in  bulk 
in  proportion  to  the  lessened  respiratory 
surface,  and  the  individual  thus  gradually 
dwindles  and  sinks. 

In  the  last  stage  of  phthisis  various  symp- 
toms appear  indicative  of  the  disorganisation 
the  blood  has  undergone,  and  the  manifest 
lowering  of  the  standard  of  life.  Thromboses 
may  arise  in  the  veins  of  the  extremities ; 
oedema  of  the  ankles  and  feet  ensues  ;  bed- 
sores form  on  those  parts  where  the  pressure 
is  greatest,  as,  for  instance,  on  the  hips, 
buttocks,  and  sacrum  ;  and  thrush  appears 
on  the  tongue  and  fauces,  and  when  removed 
is  succeeded  by  a  fresh  crop,  rapidly  spread- 
ing round  the  hard  palate,  buccal  sizrface, 
and  gums.  Ulceration  of  some  part  of  the 
mucous  membrane  of  the  mouth  and  pharynx 
is  not  uncommon,  the  part  affected  being 
generally  the  soft  palate,  less  commonly  the 
hard  palate,  the  edge  of  the  tongue,  or  the 
buccal  surface  in  the  region  of  the  back 
molars.  Near  the  end  profuse  sweats  follow 
the  swallowing  of  all  fluids.  The  breathing 
becomes  quicker,  and  expectoration  more  and 
more  difiicult.  Diarrhoea  prevails  at  this 
stage,  and  often  proves  fatal  before  the  pul- 
monary lesions  have  reached  their  furthest 
development. 

Death  may  occur  in  several  ways,  either — 

(1)  by  apncea,  from  inability  to  expectorate  ; 

(2)  by  thrombosis  of  the  pulmonary  artery, 
inducing  lividity  and  dyspnoea  ;  (3)  by  pneu- 
mothorax ;  or  (4)  by  exhaustion,  the  heart's 
action  gradually  failing,  the  patient  being 
utterly  prostrated,  either  by  the  wasting 
course  of  the  disease  or  by  the  attendant 
diarrhoea.    Haemoptysis  may  cause  death. 
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either  by  collapse  from  loss  of  blood,  or  by 
suffocation  through  the  blood  rapidly  filling 
the  air-cells. 

Some  of  the  principal  symptoms  of  phthisis 
require  a  fuller  description. 

Temperature,  Pulse,  and  Respira- 
tion.— The  temperature  of  phthisis  is  both 
pyrexial  and  subnormal,  its  varieties  depend- 
ing partly  on  the  amount  of  tuberculisation 
and  inflammatory  process  going  on,  and 
partly  on  the  extent  to  which  the  constitu- 
tional powers  are  depressed.  The  high  tem- 
peratures are  due  to  the  former,  the  low  ones 
to  the  latter  cause.  The  range  extends  from 
106°  or  107°  F.,  noted  in  acute  phthisis, 
down  to  90*5°  F.  observed  by  Lebert.  The 
writer  has  seen  morning  records  as  low  as 
91-6°  F.  In  many  cases  of  quiescent  phthisis 
in  the  first  and  third  stage,  the  observations 
are  for  the  gi-eater  part  of  the  . day  subnormal, 
and  only  reach  the  healthy  standard  in  the 
afternoon.  It  is  said  to  be  even  possible  for 
tubercle  to  form,  and  for  softening  and  ex- 
cavation to  take  place,  without  any  rise  of 
temperature. 

"Where,  however,  tubercle-formation  is  ac- 
companied by  elevation  of  temperature  it 
is  post-meridian,  and  by  no  means  continuous 
in  character,  the  phenomena  being  as  fol- 
lows:  The  rise  commences  after  2  p.m.  and 
continues  till  8  p.m.,  when  the  maximum, 
which  may  attain  103°  or  104°  F.,  is  reached. 
A  faU  then  begins,  and  continues  till  4  or 

5  A.M.,  when  the  minimum,  which  may  be  as 
low  as  94°  F.,  but  is  generally  about  95° 

■  or  96°  F.,  is  attained.  After  this  a  gradual 
recovery  takes  place,  and  by  10  or  11  a.m. 
normal  temperatures  are  reached.  During 
the  process  of  softening,  the  post-meridian 

!  rise  appears  to  be  maintained  later  in  the 
'  day,  the  maximum  being  reached  at  10  or 
11  P.M.    In  active  cases  in  the  third  stage, 
where  excavation  is  proceeding  or  extending, 
-  and  where  also  firesh  tuberculosis  may  be 
(  taking  place,  the  thermic  chart  approaches 
•  more  closely  to  that  of  suppuration  and 
pyaemia,  and  shows  great  extremes,  the 
highest  and  lowest  temperatures  of  phthisis 
bemg  noted  at  this  stage.    The  rise  com- 
mences soon  after  noon,  and  continues  tiU 

6  P.M.,  or  even  till  10  p.m.,  when  the  maxi- 
mum of  103°  to  104°  F.  is  reached,  and  a  faU 
rapidly  follows,  95°  and  94°  F.  being  very 
commonly  reached  before  6  a.m.  Then  re- 
covery  sets  in,  and  normal  records  are  ob- 

■  served  about  10  a.m.  The  chief  characteristics 
ot  the  temperatmre  in  phthisis  are— (1)  the 
post-mendian  form  of  its  pyrexia;  and  (2) 
the  remarkable  fall  at  night  to  subnormal 
figures,  showmg  collapse  of  the  vital  powers, 
i^yrexia  is  compatible  with  large  gain  of 

■  weight  m  phthisis,  provided  the  food  supply 
=  as  carefully  maintained. 

Peter  maintains  that  the  formation  of  pul- 
monary tubercle  causes  an  elevation  of  from 
"  v..  10  1-5  o.  above  the  mean  temperature 


of  the  body  in  the  intercostal  space  over- 
lying the  granulations;  but  the  writer  has 
failed,  after  many  observations,  to  verify  this 
conclusion. 

The  occurrence  of  haemoptysis  does  not 
generally  affect  the  temperature,  unless  a 
large  amount  of  blood  has  been  inhaled  into 
the  air-cells.     Under  these  circumstances 
catarrhal  pneumonia  is  set  up,  and  the  tem- 
perature remains  elevated  until  its  subsi- 
dence; or,  if  it  does  not  subside,  but  gives 
rise  to  secondary  tubercle,  the  chart  will 
assmne  the  pyrexial  character  of  acute  tuber- 
culosis.   Night-sweats,  as  a  rule,  lower  the 
temperature  for  the  time,  but  they  are  not  to 
be  regarded  as  a  consequence  of  the  pyrexia, 
as  they  are  noted  sometimes  in  non-pyrexial 
cases,  but  rather  as  a  flux  from  the  skin,  due 
to  loss  of  power  in  its  vaso-motor  nerves. 
The  influence  of  diarrhoea  on  the  temperature 
depends  entirely  on  its  form  and  causation. 
Where  it  depends  on  acidity  of  the  primse 
viae  and  dyspepsia,  it  exercises  no  influence  ; 
where  it  arises  from  lardaceous  degeneration 
of  the  intestines,  and  is  accompanied  by 
dropsy,  a  lowermg  of  the  standard  may  be 
looked  for.    Where,  as  is  generally  the  case, 
it  is  due  to  intestinal  ulceration,  a  decided 
rise  of  temperature  takes  place,  generally  in 
the  evening,  succeeded  by  equally  well- 
marked  rnorning  remissions,  if  the  ulceration 
is  extensive.    Albuminuria,  fi:om  whatever 
cause  arising,  tends  to  lower  the  temperature, 
and  the  more  so  as  the  kidneys  become  more 
deeply  involved,  the  blood  is  more  dis- 
organised, and  dropsy  supervenes. 

The  pulse  varies  greatly,  according  to  the 
form  of  the  disease,  and  the  amount  of  lung- 
surface  involved.  In  the  greater  number  of 
cases  of  chronic  phthisis  its  character  is 
weak,  regular,  and  little  above  the  normal 
standard.  In  cases  of  acute  disease,  it  has 
a  fi:equency  of  100  to  140,  but  its  rise,  as  a 
rule,  follows,  sometimes  after  a  long  interval, 
that  of  the  temperature.  Considerable  changes 
may  take  place  in  the  lungs  without  any  rise 
of  pulse. 

Bespvration  varies  according  to  the  amount 
of  lung-surface  involved,  being  normal  in 
early  quiescent  stages,  and  rapid  in  cases  of 
extensive  advanced  disease.  Nevertheless  in 
acute  phthisis  and  acute  tuberculosis,  the  re- 
spirations are  generally  rapid,  even  before 
the  lungs  are  largely  obstructed,  and  in  these 
cases  there  is  a  definite  pnlse-respiration 
ratio.  In  phthisis  generally  this  cannot  be 
said  to  exist,  but  the  observation  of  the 
number  of  respirations  is  of  far  more  im- 
portance than  that  of  the  pulse. 

Diarrhcsa. — Diarrhoea  has  a  great  influ- 
ence on  the  course  of  the  disease,  and  tends 
more  to  weaken  and  emaciate  the  patient  than 
the  harassing  cough,  the  persistent  pyrexia, 
or  the  drenching  night-sweats.  In  the  first 
stage  an  opposite  condition,  namely,  constipa- 
tion, prevails,  but  ua  the  third  stage  diarrhoea 
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is  tolerably  common  and  very  obstinate  in 
character.    It  varies  in  intensity,  according 
to  its  cause.     Sometimes  it  proceeds  from 
(1)  aciditj'  of  the  primte  via3  and  consequent 
indigestion,   and  is  trivial    in  character. 
Sometimes  it  is  due  to  (2)  atony  of  the 
intestmes,  and  partakes  of  the  character  of  a 
flux,  like  night-sweats ;  (3)  in.  other  cases  it 
is  due  to  lardaceous  degeneration  of  the 
intestines,  especially  of  the  small  intestine, 
causing  increased  permeability  of  the  infil- 
trated vascular  walls.    The  diarrhoea  is  not 
always  very  profuse  in  these  last  cases,  but  it 
is  very  persistent,  and  not  micomrnonly 
accompanied  by  vomiting  of  a  very  obstinate 
kind.    Lastly  (4)  it  may  origuiate  in  ulcera- 
tion of  the  intestines,  and  it  has  been  at- 
tributed to  the  swallowing  of  bacilli-laden 
sputum,  which  is  common  where  expectora- 
tion is  difficult.    Here  the  diarrhoea  is  very 
persistent,  the  stools  ochrey  and  soft,  con- 
taining abimdant  tubercle  bacilli,  and  some- 
times streaked  with  blood ;  the  patient  often 
complains  of  pain  in  the  abdomen,  referred 
to  the  seat  of  ulceration,  and  feels  tender- 
ness on  pressure.  This  is  usually  found  over 
the  ileo-caecal  valve,  but  it  may  be  traced 
in  cases  of  extensive  ulceration  tlnroughout 
the  whole  of  the  ileum,  into  the  colon  (as- 
cending, transverse,  and  descending),  and  the 
sigmoid  flexure.    Flatus  and  a  tympanitic 
condition  of  the  abdomen  are  often  present 
in  extreme  cases.  The  diarrhoea  prevails  most 
at  night,  but  in  advanced  instances  continues 
day  and  night,  and  exhausts  the  patient 
greatly.  Ulceration,  accordmg  to  post-mortem 
examinations,  commences  at  the  ileo-csecal 
valve,  and  involves  the  solitary  and  Peyer's 
glands,  tubercular  ulcers  being  more  irregular 
in  form  and  often  deeper  than  those  of  enteric 
fever.   They  are  scattered  through  the  duode- 
num and  ileum,  but  are  always  more  advanced 
and  extensive  in  size  m  the  large  intestine, 
which  is  often  a  mass  of  ulceration,  this  being 
attributable  to  the  long  retention  of  fseces 
and  the  disengagement  of  foul  gases  in  this 
portion  of  the  intestinal  tract. 

State  of  the  Blood.— The  principal 
changes  in  phthisis  are  a  duninution  of  the 
red  corpuscles  (Malassez),  and  of  the  haemo- 
globuhn  (Quinquand);  and  an  increase  in 
the  number  of  leucocytes,  and  in  the  propor- 
tion of  fibrin  and  phosphate  of  calcmm.  In 
advanced  cases  aggregations  of  granules, 
varying  in  size  from  rVi  to  A  a  red  corpuscle, 
have  been  observed.  The  masses  are  often 
lar^e  enough  in  size  to  occupy  a  considerable 
part  of  the  field  of  the  microscope^;  and  when 
observed  at  a  temperature  of  98"  or  100  F. 
these  granules  show  amoeboid  movements 
in  the  blood.  Then:  nature  and  function  are 
unknown,  but  they  are  regarded  as  an  altered 
form  of  leucocyte. 

Varieties.— We  have  hitherto  traced  the 
course  of  a  typical  case  of  consumption  in  its 
various  stages,  and  we  must  now  draw  atten- 


tion to  the  different  forms  the  disease  in- 
cludes, always  premising  that  while  they 
differ  in  symptoms,  in  prognosis,  and  in 
duration,  they  cannot  be  described  as  distinct 
pathological  varieties,  as  they  are  merely 
forms  of  the  same  disease,  and  between  each 
is  to  be  found  every  kind  of  anatomical  and 
clinical  connexion. 

The  following  table  gives  the  principal 
forms :  — 

I.  Acute. — (1)  Acute  tuberculosis ;  (2)  Scro- 
fulous pneumonia,  or  acute  phthisis ;  (3) 
Acute  tuberculo-pneumonic  phthisis. 

II.  Chronic. — (4)  Catarrhal  phthisis ;  (5) 
Fibroid  phthisis;  (6)  Scrofulous  phthisis; 
(7)  Hsemorrhagic  phthisis ;  (8)  LarjTigeal 
phthisis ;  (9)  Chronic  tubercular  phthisis. 

1.  Acute  Tuberculosis. — This  term  is 
restricted  by  the  Germans  to  cases  of  general 
tuberculosis  where  more  than  one  serous 
membrane  is  affected  with  tubercle,  in  addi- 
tion to  the  lung ;  but  it  is  here  used  to  denote 
all  acute  pulmonary  cases  where  mihary 
tubercle,  which  has  not  begun  to  caseate,  is 
the  principal  lesion.    The  history  is  as  fol- 
lows :  A  young  person  of  either  sex  is  at- 
tacked with   feverish  symptoms,  pungent 
heat  of  body,  rapid  pulse,  extreme  oppres- 
sion, and  overwhelming  weakness,  dry-coated 
tongue,  red  at  edges,  soon  becoming  brown 
in  the  centre,  sordes  on  the  teeth  and  lips, 
gastric  disturbance  and  diarrhoea,  and  occa- 
sional delirium,  the  symptoms  closely  resem- 
bling those  of  enteric  fever,  for  which  the 
disease  is  often  at  first  mistaken.  Cough 
and  slight  expectoration  come  on  ;  fine  crepi- 
tation and  bronchial  rhonchus  take  the  place 
of  the  ordinary  vesicular  sounds  ;  and  occa- 
sionally some  duLness  is  detected  over  the 
posterior  regions  of  the  chest.    The  patient 
wastes  rapidly  ;  the  breathing  becomes  more 
and  more  embarrassed;  the  sputum  rusty; 
the  crepitation  more  general  and  louder. 
Later  on,  the  symptoms  of  collapse  appear— 
the  pulse  becomes  more  rapid  and  feeble,  the 
aspect  ghastly  or  livid,  cold  perspu-ations 
appear  ;  and  death  occurs  withm  a  few  weeks 
from  the  date  of  the  first  onset.    Or  the 
symptoms  may  be  more  cerebral  in  character, 
denotmg  that  the  meninges  are  the  seat  of 
mihary  tubercle.    The  patient  complains  of 
pain  in  the  head,  vomitmg,  and  intolerance 
of  Ught ;  begins  to  mutter  and  to  give  wrong 
answers;  and  then  has  marked  delirium. 
The  aspect  is  heavy  and  confused;  hyper- 
sesthesia  of  skin  appears  (Empis) ;  and  double 
vision,  though  squmtmg  is  not  always  iiotice- 
able.  Granulations  can  often  be  detected  witb 
the   ophthalmoscope  in  the  fundus  oculi. 
Twitchings  of  the  muscles  of  the  extremities 
and  sometimes  of  the  face  occur,  followed  by 
convulsions,  and  by  paralysis  of  the  sphincters. 
Dilatation  of  the  pupUs  and  other  signs  ol 
eflusion   supervene,  and  the  patient  dies 
comatose.   In  this  variety,  as  a  rule,  tne 
temperature  remains  continuously  higii  (db- 
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tween  100°  and  102°  F.),  but  in  some  instances 
•  it  may  be  observed  to  rise  above  100°  F.  for 
the  last  ten  days  of  the  patient's  life.  After 
death  the  limgs  are  foimd  highly  congested 
and  pervaded  with  miliary  tubercle,  soft  in 
character,  but  devoid  of  caseation  and  con- 
taining abundant  tubercle  baciUi ;  the 
bronchi  are  full  of  frothy  mucus ;  and 
tubercle  may  be  foimd  in  the  pleura,  peri- 
toneum, or  brain -membranes,  with  effusion 
into  the  ventricles.  This  form  is  distinguished 
from  capiUai'y  bronchitis  by  the  presence  of 
fever;  from  enteric  fever  by  the  different 
physical  signs;  from  scrofulous  pneumonia 
by  the  great  dyspncea  and  scanty  expectora- 
tion ;  and  by  the  head-symptoms  (when 
present)  from  all  the  above. 

Acute  tubercidosis  is  the  most  fatal  form 
of  consimiption,  terminating  in  a  few  weeks 
or  even  days,  and  is  characterised  by  gastric 
distm-bance,  by  the  presence  of  family  predis- 
position (Pollock),  and  the  absence  of  haemo- 
ptysis. It  may  be  primary  or  secondary,  but 
in  each  case  is  equally  fatal. 

2.  Acute  Phthisis. — ^Acute  phthisis,  or 
scrofulous  pneumonia,  is  another  very  acute 
variety.    The  patient,  generally  young,  who 
may  have  had  cough  previously,  is  attacked 
with  sharp  pain  in  one  side  of  the  chest, 
quick  pulse,  high  temperature,  the  skin  being  ■ 
quite  burning  to  the  ear  of  the  auscultator, 
alternating  with  night  chiUs  and  sweats.  The 
general  appearance  betokens  pneumonia,  but 
the  crepitation  commences  at  the  apices, 
extending  to  the  whole  lungs,  and  is  not  so 
fine  and  even  as  in  pneumonia.    The  cough 
increases ;  the  expectoration  becomes  opaque 
and  purulent,  containing  quantities  of  lung- 
tissue    and   swarms    of  tubercle  bacilli; 
and  the  temperature  assmnes  the  intermit- 
tent type.    The  physical  signs  show  at  first 
gradual  consolidation  of  both  lungs,  but  later 
on  indicate  that  excavation  has  taken  place  ; 
and  this  continues,  the  patient  rapidly  wast- 
mg  and  dying  in  a  few  weeks.  Sometimes 
the  cavity  opens  into  the  pleura,  which  in 
these  cases  is  rarely  adherent,  and  death 
ensues  by  pneumothorax.    This  form  is  not 
quite  so  hopeless  as  acute  tuberculosis ;  and 
in  some  uastances  the  disease  may  stop  short 
of  utter  lung-destruction  and  become  chronic, 
the  patient  remaining  in  a  state  of  crippled 
respiration  and  of  health  for  months  and 
even  years.    Such  cases  may  last  for  periods 
extendmg  from  three  and  a  half  to  sixteen 
years.  After  death  the  lungs  are  found  more 
or  less  consohdated,  with  adherent  pleurs, 
the  indurations  consisting  of  red  hepatisation 
and  caseous  infiltration,  the  latter  largely  pre- 
dominating.    Excavations   abound  in  all 
du-ections,  and  but  little  or  no  miliary  tubercle 
IS  present.    The  characteristics  of  this  form, 
are  (1)  the  acuteness  of  the  disorganising 
processes,  excavation  quickly  succeeding  con- 
solidation; (2)  the  inflammatory  nature  of 
the  lesions,  and  the  rarity  of  mUiary  tubercle  • 


(3)  the  occm-rence  of   pneumothorax;  and 

(4)  the  freedom  of  other  organs  from  tuber- 
culosis. 

3.  Acute  Tuberculo  -  pneumonic 
Phthisis.— This  is  a  third  variety,  which 
constitutes  a  connecting  link  between  the 
above  forms,  scrofulous  pneumonia  and.  acute 
tuberculosis,  as  it  presents  some  of  the  clini- 
cal and  pathological  features  of  each,  resem- 
bling the  latter  in  so  far  that  the  tuberculisa- 
tion  takes  place  rapidly  in  the  lungs,  and 
often  involves  other  organs,  as,  for  instance, 
the  intestines ;  and  being  more  akin  to  the 
former  in  the  presence  of  consolidations  of  a 
pneumonic  origin,  yet  differing  from  them 
both  in  that  the  tubercle  aggregates,  tends  to 
caseate,  and  thus  to  form  cavities,  through 
the  breaking  down  of  tubercular  masses  and 
not  of  catarrhal  pneumonic  products,  this 
occm-ring  while  rapid  tuberculisation  is  taking 
place  in  another  part  of  the  lungs. 

4.  Catarrhal    Phthisis.  —  Catarrhal 
phthisis  somewhat  resembles  the  last-named 
variety,  and  has  its  origin  in  bronchitis, 
which  has  gradually  passed  into  catarrhal 
pneumonia.    The  patient  has  been  subject 
for  years,  perhaps,   to   attacks   of  winter 
catarrh,  which  disappear  in  summer ;  and  at 
last,  owing  to  a  severe  season,  or  fr-om  his 
being  in  less  favourable  circumstances  than 
usual,  his  cough  does  not  cease,  as  formerly, 
but  remains  persistent,  and  is  accompanied 
by  some  purulent   expectoration,   loss  of 
flesh,  and  night-sweats.  The  bronchial  rales, 
sonorous  and  liquid,  as  they  disappear  fr-om 
certain  parts  of  the  lung,  become  more  pro- 
minent and  localised  in  others,  especially 
under  the  clavicles,  and  above  and  between 
the  scapulae.    The  rales  become  coarser,  and 
the  sonorous  rhonchus  assumes  a  croaking 
character.      Signs    of   consolidation  soon 
appear,  but  are  never  so  promiaent  as  in 
other  forms,  owing  to  the  temporary  emphy- 
sema   accompanying   the   bronchitis ;  the 
dulness  appears  in  patches  over  the  centres 
of  increased  rhonchus;    the  liquid  rales 
diminish,  owing  to  increasing  obstruction, 
and  give  place  to  a  tubular  sound  con- 
veyed by  the  extending  consolidation  fi-om 
the  larger  bronchi,  and  heard  best  in  situa- 
tions overlying  them,  as  below  the  clavicle, 
and  above  and  within  the  scapula,  in  the 
axillary  and  middle  dorsal  regions.  The 
tubular  sound  has  a  sharp,  whifling  charac- 
ter, and  is  often  unaccompanied  by  broncho- 
phony, from  the  consolidation  being  insuffi- 
cient, and  the  bronchial  tubes  too  choked  to 
produce  it.  If  the  case  goes  on  unfavourably, 
the  expectoration  becomes  more  abundant, 
and  is  found  to  contain  both  tubercle  bacilli 
and  shreds  of  lung-tissue,  and  excavation  is 
proved  to  have  taken  place,  with  the  usual 
symptoms;    the  patient   assumes  all  the 
appearances  of  advanced  cavity-phthisis,  and 
the  case  from  this  date  can  hardly  be  dis- 
tinguished clinically  fr-om  those  of  a  strictly 
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tubercular  origin.  After  death  the  lungs  are 
found  to  be  more  or  less  consolidated,  the 
indurations  taking  the  direction  of  certain 
lobules  and  generally  not  affecting  entire 
lobes.  _  The  indurations  are  of  a  grey  or 
yellowish  tint,  with  numerous  yellow 
masses  of  caseation  intervening,  which 
abound  in  tubercle  bacilli.  Another  form 
of  catarrhal  phthisis  follows  on  attacks  of 
imresolved  pneumonia  or  of  pulmonary 
affections  tending  to  lung  consolidation.  Por- 
tions of  the  lung  may  be  found  in  the  first 
stage  of  cataiThal  consolidation,  so  well  de- 
scribed by  Dr.  Hamilton,  with  isolated  lobules 
or  groups  of  lobules  of  a  leaden  or  purple 
colour,  and  the  adjoining  ones  maybe  emphy- 
sematous. Wedge-shaped  patches  of  conso- 
lidation can  be  traced  on  the  pleural  surface, 
exuding  on  section  yellow  catarrhal  fluid 
similar  to  that  contained  in  the  bronchi. 
Numerous  excavations  of  irregular  form  are 
seen  containing  bacilli,  but  in  most  instances 
no  trace  of  tubercle  is  to  be  found,  though  it 
is  occasionally  present.  The  bronchi  are 
generally  dilated,  and  full  of  purulent  matter. 
This  form  is  more  common  among  the  young 
than  the  old,  and  arises  from  whooping- 
cough,  measles,  and  bronchitis,  the  pathology 
being  extension  of  catarrh  from  the  bronchi 
to  the  alveoli,  implication  of  the  interstitial 
tissue,  large  epithelial  proliferation,  causing 
pressure  and  emptying  of  capillaries,  degene-  | 
ration  and  caseation  of  the  alveoli  and  their 
contents,  and  consequent  excavation,  with 
occasionally  lymphatic  infection. 

5.  Fibroid  Phthisis. — This  term,  intro- 
duced by  the  late  Sir  Andrew  Clark,  is  ap- 
plied to  cases  of  which  fibrosis  is  the  principal  : 
feature.  While  this  process  accompanies 
most  instances  of  chronic  phthisis,  it  specially 
characterises  those  in  which  interstitial  pneu- 
monia is  present,  and  entirely  modifies  their 
history  and  symptoms.  It  is  generally 
secondary  to  attacks  of  pleurisy  and  pleuro- 
pneumonia, or  to  chronic  pneumonia,  result- 
ing from  long- continued  irritation  of  the 
lungs,  through  the  inhalation  of  dust  or  grit, 
as  prevails  among  fork  and  knife  grinders, 
colliers,  and  button-makers.  Taking  the 
pleuritic  origin  as  an  example,  the  following 
are  the  symptoms. 

A  patient  has  an  attack  of  pleurisy  with 
effusion,  from  which  he  recovers  with 
absorption  of  fluid;  but  percussion  shows 
dulness  over  the  whole  side,  and  somewhat 
feeble  respiration.  The  patient  experiences 
dragging  pains  in  the  side  ;  a  dry,  hacking 
cough,  somewhat  paroxysmal  in  character, 
with  little  expectoration,  continues  ;  and  the 
breathing,  always  short,  becomes  still  more 
so  on  exertion.  These  symptoms  increase, 
and  a  few  months  later  we  find  marked 
immobility  of  the  affected  side,  dulness 
throughout,  and  now  considerable  shrinking, 
the  circumference  of  this  side  measuring  one 
or  two  inches  less  than  the  healthy  side.  On 


auscultation  we  notice  the  breathing  to  be 
very  deficient  in  some  parts,  and  in  others 
bronchial,    and    sometimes    cavernous  in 
character;  but  generally  there  is  everywhere 
absence  of  true  vesicular  breathing.  Careful 
percussion  of  the  opposite  side  of  the  chest 
shows  the  line  of  resonance  to  extend  beyond 
the  usual  limit,  passing  to  the  edge  of  the 
sternum,  and  often  an  inch  or  two  farther ; 
demonstrating  that  the  contraction  of  the 
affected  lung  has  caused  the  healthy  one  to 
be  drawn  across.    Other  organs  are  likewise 
displaced.    If  the  left  lung  be  affected,  the 
heart  is  tilted,  not  necessarily  upwards,  as 
when  a  cavity  is  contracting,  but  outwards. 
The  stomach  rises,  its  note  being  audible  as 
high  as  the  fourth  rib.    The  heart  is  not  only 
displaced,  but  is  uncovered  by  the  retreating 
lung ;  and  the  right  auricle  and  ventricle  are 
clearly  distinguished   by  their  pulsations. 
If  the  right  lung  is  affected,  the  left  may  be 
drawn  over,  and  the  area  of  resonance  may 
extend  as  far  as  the  inner  half  of  the  right 
clavicle,  and  a  line  drawn  thence  sloping 
towards  the  middle  of  the  sternum.  The 
heart  is  transposed,  and  its  impulse  may  be 
traced  in  the  fourth  interspace  on  the  right 
side.    The  liver  rises  up  to  the  fifth  rib,  and 
shrinking  of  the  chest- walls  takes  place,  as  on 
the  other  side.  The  expectoration,  if  there  be 
any,  has  been  occasionally  but  rarely  found 
to  contain  tubercle  bacilli.    The  pulse  may 
be  slow ;  the  respiration  often  rapid,  rising 
to  50  and  60  per  minute.    The  temperature 
seldom  rises  above  the  normal  and  is  some- 
times subnormal.    When  the  temperature 
rises  over  100°  F.  it  signifies  that  something 
beyond  fibrosis  is  going  on.    The  cough  is 
troublesome,  and  often  induces  vomiting; 
and  the  expectoration  becomes  more  and 
more  difficult,  and  in  time,  on  account  of  re- 
tention, fcEtid.    Meanwhile  the  dyspnoea  in- 
creases, the  other  lung  becoming  involved ; 
signs  of  obstructed  circulation  appear ;  dropsy 
of  the  extremities  takes  place,  and  rapidly 
increases ;  the  urine  becomes  albuminous ; 
and  the  patient  dies,  either  of  dyspnoea  or  of 
ursemic   poisoning,  his   death  contrasting 
strongly  with  the  ordinary  termination  of  con- 
sumptive disease.  The  patient  may,  however, 
die  of  apnoea,  without  albumuim'ia  or  dropsy. 
After  death  we  find  a  lung  contracted  to  the 
size  of  a  man's  fist,  with  enormously  thick- 
ened and  adherent  pleura,  and  widely  dilated 
bronchi,  with  interlobular  septa  much  in- 
creased in  size  and  encroaching  on  the  lung- 
structure,  which  seems  to  be  replaced  by  a 
fibrous  hard  tissue,  in  parts  mottled  with 
grey,  deeply  pigmented,  and  resembling  car- 
tilage in  its  resistance  to  the  knife.  Imbedded 
in  this  structure  are  found  caseous  and  creta- 
ceous masses,  or,  again,  excavations  of  various 
sizes ;  the  walls  of  these  and  of  the  dilated 
bronchi  being  rigid  and  inelastic,  from  the 
presence  of  the  fibroid  material,  and  thus 
affording  some  explanation  of  the  difficult 
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expectoration  and  consequently  troublesome 
cou^h.  Careful  examination  of  microscopic 
sections  of  this  fibroid  tissue  have,  according 
to  Sir  Andrew  Clark,  Watson  Cheyne,  and 
Percy  Kidd,  failed  to  detect  tubercle  baciUi ; 
but  in  the  caseous  masses  imbedded  m  it 
Watson  Cheyne  has  found  them.  Besides 
these  changes,  we  may  find  the  other  lung 
the  seat  of  tuberculosis,  though  this  is  not 
constant ;  but  commonly  the  bronchial  glands 
are  hardened  and  deeply  pigmented.  There 
is  often  amyloid  disease  of  the  Lver,  spleen, 
and  kidneys. 

6.  Scrofulous  Phthisis.  —  This  is  a 
variety  where  consumptive  disease  of  the 
limg  is  preceded  by,  or  accompanies,  scro- 
fulous affections  of  various  joints,  caries  of 
the  sternum,  ribs,  and  vertebra,  lumbar  and 
psoas  abscesses,  otorrhoea,  fistula  in  ano,  or, 
as  is  most  common,  enlarged  and  caseating 
glands— cervical,  bronchial,  axillary,  or  mes- 
enteric. Eindfleisch  explains  the  non-absorp- 
tion of  scrofulous  matters  by  the  presence 
in  exudations  of  this  character  of  relatively 
large  cells  mth  ghstening  protoplasm,  and  by 
the  fact  that  the  emigrated  leucocytes,  which 
pass  from  the  blood-vessels  of  the  inflamed 
part  into  the  adjoining  structures  or  into  the 
lymphatics,  in  scrofulous  persons  tend  to  grow 
larger  on  their  way  through  the  connective 
tissue,  by  absorption  of  albuminous  sub- 
stances. The  large  size  of  the  cells  has  been 
verified  by  Godlee,  Schiippel,  Green,  and 
others.  Cases  of  scrofulous  phtliisis  show  an 
early  infection  of  the  lymphatic  system,  and 
a  remarkable  correlation  appears  to  be  estab- 
hshed  between  the  external  gland  or  dis- 
charging surface  and  the  condition  of  the 
lungs..  If  the  glands  are  suppurating,  or 
if  the  fistula  is  open,  or  if  the  carious  bone 
freely  discharges,  the  lung-disease  will 
remain  quiescent,  and  progress  may  be  made 
towards  arrest ;  but  if,  on  the  other  hand, 
any  of  the  above  discharges,  in  the  most  of 
which  tubercle  baciUi  have  been  detected, 
should  be  checked  or  cease,  the  lung-disease 
passes  into  fresh  activity,  making  consider- 
able advance  and  extension.  This  has  been 
used  as  a  strong  argument  against  operating 
on  fistula  in  ano  if  the  lungs  have  been 
affected.  The  temperature-course  in  these 
cases,  if  active  lung-changes  are  taking  place, 
is  remarkably  fitful,  showing  evening  exacer- 
bations of  102°  to  104°  F.  and  morning 
depressions  of  96°  to  97°  F. ;  and  night- 
sweats  are  usually  very  profuse.  Patients 
of  this  tjrpe  lose  and  gain  flesh  with  great 
rapidity,  owing  probably  to  the  pyrexia  and 
fitfulness  of  the  appetite. 

Scrofulous  phthisis  is  strongly  hereditary  ; 
it  prevails  chiefly  among  children  not  exceed- 
ing fifteen  years,  as  shown  by  Pollock,  many 
of  these  presenting  the  well-known  strumous 
aspect,  the  clear  complexion,  enlarged  glands, 
chronic  inflammation  of  the  eyelids,  or  dis- 
charging ears.    They  are  attacked  early  with 


hsemoptysis,  accompanied  by  cough  and 
wasting.  The  course  of  the  disease,  prob- 
ably on  account  of  the  reUef  afforded  by  the 
various  discharges,  is  slow,  and  the  patient 
lives  on  for  a  considerable  period;  but,  as 
might  be  expected,  the  development  of  the 
individual  is  slow  and  often  stunted.  Post- 
mortem examination  generally  shows  the 
ordinary  destructive  lung-changes  of  ad- 
vanced tubercular  phthisis,  with  considerable 
enlargement  of  the  various  glands — bron- 
chial, mesenteric,  cervical,  &c.  The  charac- 
teristics of  this  form  are  (1)  the  relation  of 
the  lung  symptoms  to  the  state  of  the  other 
organs  affected  ;  (2)  the  tendency  to  excava- 
tion, and  to  cavity-contraction ;  (3)  its  dis- 
tinctly constitutional  character ;  (4)  the  great 
extremes  of  the  temperature-chart;  (5)  the 
rapid  changes  in  the  patient's  weight. 

7.  Hsemorrhagie  Phthisis, — This  name 
is  intended  to  designate,  not  phthisis  arising 
from  the  results  of  haemoptysis  (phthisis  ab 
^tBmq2Jfoe— Niemeyer),but  a  form  recognised 
by  C.  J.  B.  Wilhams,  Peacock,  Hughes 
Bennett,  and  the  writer,  in  which  large  and 
repeated  haemorrhage  is  the  principal  feature, 
associated  with  a  small  amount  of  detectable 
disease.  It  is  more  common  among  men 
than  women,  in  the  proportion  of  five  to  one ; 
and  the  period  of  attack  is  later  than  in  the 
ordinary  forms,  possibly  owing  to  the  element 
of  heredity  being  generally  absent.  The  patient 
may  have  had  signs  of  failing  health  before 
the  haemoptysis,  but  often  he  is  apparently 
in  good  health  when  he  is  suddenly  attacked 
with  profuse  haemoptysis,  the  blood  being 
florid,  the  haemorrhage  sometimes  lasting 
many  days,  and  always  causing  a  reduction 
in  flesh  and  strength.  Cough  and  expectora- 
tion follow,  yet  examination  of  the  chest  only 
indicates  slight  signs,  and  sometimes  none  at 
aU.  When  present  they  are  to  be  found  in 
the  supra-  or  inter-scapular  regions,  or 
below  the  clavicle.  The  patient  improves, 
and  often  entirely  loses  his  cough  before  the 
recurrence  of  the  haemorrhage,  which  may 
not  take  place  for  days,  weeks,  months,  or 
even  years.  If  the  attacks  recur  often,  the 
cough  becomes  persistent ;  the  expectoration, 
when  not  sanguinolent,  is  muco-pm-ulent ; 
wasting  and  night-sweats  appear ;  and  the 
physical  signs  now  show  unmistakable  con- 
solidation, which  goes  on  to  softening  and 
excavation.  In  most  cases  the  disease  does 
not  extend  beyond  consolidation,  and  large 
quantities  of  blood  are  expectorated  without 
fatal  results,  the  patients  recovering  in  the 
intervals,  and  sometimes  living  to  a  consider- 
able age.  Peacock  stated  that  in  most 
instances  some  more  or  less  exciting  cause 
of  a  depressing  character  is  to  be  detected, 
in  the  form  of  syphilis,  cold,  dysentery, 
bodily  strain^  exertion  of  voice ;  but  the 
observer  wiU.  often  fail  to  find  one.  The 
exact  pathology  of  this  form  of  phthisis  is 
imcertain,  because  few  of  the  patients  die 


414 


PHTHISIS 


m  the  early  stage ;  but  it  is  probable  that  the 
haemorrhage  is  produced  by  the  erosion  of 
the  pulmonary  vessels  by  bacillar  invasion, 
masses  of  tubercle  baciUi  having  been  shown 
to  be  present  in  the  walls  of  both  arteries  and 
veins  by  Weigert,  Koch,  Mugge,  and  Percy 
Kidd;  and  in  haemorrhagic  phthisis  it  is 
probable  that  the  larger  vessels  are  thus 
attacked.  Though  this  can  be  considered 
only  a  cHnical  variety  of  pulmonary  phthisis, 
the  cases  are  genuine  instances  of  consump- 
tion, as  is  proved  by  the  fact  that,  if  the 
patients  live  long  enough,  they  present  the 
same  phenomena  of  increasing  consolidation 
and  excavation  as  ordinary  phthisis. 

8.  Laryngeal  Phthisis. — See  Larynx, 
Diseases  of. 

9.  Chronic  Tubercular  Phthisis. — 
This  constitutes  the  ordinary  type  as  sketched 
under  the  head  of  Symptoms.  In  the  necrop- 
sies of  this  form  are  to  be  found  all  the 
pathological  elements  of  phthisis,  namely, 
tubercle — miliary,  grey,  and  white,  caseous 
masses,  and  infiltration — grey  and  catarrhal, 
croupous  pneumonia,  fibroid  tissue,  and 
calcareous  deposits,  showing  that  no  abrupt 
pathological  line  of  demarcation  can  be 
drawn  between  the  different  varieties  of 
phthisis,  whatever  clinical  peculiarities  they 
may  present;  and  that  the  appearance  of 
miliary  tubercle  is  a  matter  of  infection  of 
the  lymphatics,  in  which  time  plays  an  im- 
portant part. 

Diagnosis. — Phthisis  is  distinguished  from 
other  chest-affections  principally  by  the 
evidence  of  physical  signs.  The  evidences  of 
consolidation  separate  it  at  once  from  bron- 
chitis; while  the  tendency  of  the  signs  to 
become  locaHsed  in  the  apices  of  the  lungs, 
their  special  characters,  and  the  combination 
of  consumptive  symptoms,  distinguish  it 
generally  though  not  invariably  from  pneu- 
monia. 

Of  the  various  forms  of  phthisis,  the  most 
difficult  to  diagnose  firom  other  diseases  is 
acute  miliary  tuberculosis,  which  at  its  onset 
is  sometimes  mistaken  for  acute  bronchitis, 
from  the  fine  rales  and  rhonchi  accompany- 
ing the  miliary  formation.  It  has  also  been 
confounded  with  enteric  fever,  from  the  high 
pyrexia,  the  depression  of  the  patient,  and  the 
occasional  diarrhoea  accompanying  it ;  but  in 
both  cases  the  rapidly  advancing  symptoms, 
and  the  steadily  progressing  physical  signs, 
such  as  increased  and  scattered  crepitation, 
if  frequent  careful  examinations  be  made, 
ought  to  leave  us  in  no  doubt  as  to  the  nature 
of  the  case. 

The  diagnosis  between  scrofulous  pneu- 
monia (acute  phthisis)  and  croupous  pneu- 
monia is  not  easy  at  the  ushering  in  of  these 
complaints,  the  physical  signs  not  always 
sufficing  for  this  pturpose.  In  a  short  time, 
however,  the  detection  of  tubercle  bacilli, 
and  later  of  lung-tissue  in  the  sputum,  and 
the  rapid  wasting,  make  matters  quite  certain. 


The_  diagnosis  of  chronic  tubercular 
phthisis  from  anaemia  and  chlorosis,  some- 
times confused  with  it  on  account  of  the 
amenorrhoea  often  common  to  both,  is  made 
by  the  physical  signs  ;  by  the  difl'erent  kinds 
of  pallor  in  the  two  diseases ;  and,  lastly,  in 
chlorosis,  by  the  absence  of  wastmg.  The 
diagnosis  of  excavation  in  phthisis  fi:om 
bronchiectasis  is  by  no  means  easy,  as  the 
position  of  the  cavernous  soimds  is  not  always 
sufficient  to  determine  the  nature  of  the 
lesion.  Dilate'd  bronchi  are  foimd  in  the 
subclavicular  and  interscapular  regions,  and 
where  ulceration  is  proceeding  in  bronchi- 
ectasis lung-tissue  may  be  detected  in  the 
sputum  ;  but  the  presence  of  tubercle  bacilli 
at  once  settles  the  question  in  lesions  of 
phthisis,  while  the  convulsive  character  of 
the  cough,  and  the  foetid  expectoration, 
abundant,  but  mixed  largely  with  air,  gener- 
ally enable  us  to  decide  in  favour  of  dilated 
bronchi. 

Duration  and  Prognosis. — Early  detec- 
tion of  the  disease,  and  improved  treatment, 
have  worked  a  great  revolution  in  our  ideas 
as  to  the  duration  of  phthisis. 

The  estimates  of  Laennee,  Louis,  Bayle, 
and  others  assigned  two  years  as  the  mean 
duration  of  hfe  in  phthisis  generally.  Pol- 
lock's statistics,  founded  on  between  3,000 
and  4,000  hospital  cases,  give  a  considerable 
extension  of  this,  inasmuch  as  at  the  end  of 
two  years  and  a  half  the  majority  were  suffi- 
ciently recovered  to  have  a  fair  expectation 
of  hfe. 

The  statistics  of  C.  J.  B.  Williams  and  the 
vreiter,  founded  on  1,000  cases  among  the 
upper  classes,  give  an  average  duration  in 
198  deaths  of  7  years  8*72  months  ;  and  in 
802  living  of  8  years  2  months.  The  fact  of 
these  patients  having  all  been  one  year  and 
upwards  under  observation  necessarily  ex- 
cludes some  of  the  acute  cases  ;  but  vsdth  this 
limitation  these  figures,  striking  though  they 
be,  may  be  taken  as  a  correct  average  for  the 
duration  of  the  disease  among  the  upper 
classes  imder  modern  treatment,  especially 
as  72  per  cent,  of  the  Living  had  recovered 
sufficiently  to  pursue  their  usual  avocations, 
and  many  among  them  had  already  hved 
upwards  of  twenty  years  since  their  first 
attack.  The  duration  of  the  disease  is  found 
to  be  considerably  influenced  by  age ;  for  it 
is  longer  in  proportion  as  the  age  of  attack 
is  later,  this  retarding  influence  being  more 
conspicuous  among  males  than  females. 
Females  are  attacked  earher,  and  the  disease 
in  them  runs  a  shorter  course  by  nearly  two 
years  than  among  males. 

Of  the  varieties  of  phthisis,  acute  tubercu- 
losis is  the  most  rapid  in  its  course,  gener- 
ally terminating  in  a  few  weeks,  or  occasion- 
ally in  a  few  days.  Scrofulous  pneumonia 
has  hardly  a  less  rapid  course,  though  it 
may  occasionally  be  retarded,  the  disease 
becoming  chronic,  and  the  patient  surviving 
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for  many  years.  Laryngeal  phthisis  has  a 
short  duration,  and  most  unfavom-able  pro- 
gnosis. CataiThal  phthisis  has  an  average 
duration  somewhat  below  the  average  of 
eight  years  of  ordinary  phthisis.  Fibroid 
phthisis,  on  the  other  hand,  exceeds  the 
ordinary  diuration  by  nearly  two  years. 
Hemorrhagic  and  scrofiilous  phthisis  are  both 
of  long  dm-ation.  These  calculations  are 
based  on  statistics  of  patients  of  the  upper 
classes  treated  according  to  the  best  naedical 
and  hygienic  treatment  known ;  but  if  hos- 
pital cases  are  reckoned,  the  average  duration 
of  phthisis  generally,  and  of  its  various 
forms,  must  be  held  to  be  much  lower  than 
the  above  estimate. 

The  prognosis  in  phthisis  depends  chiefly 
on  the  extent  to  which  the  system  is  infected, 
and  especially  whether  or  not  other  organs 
are  the  seats  of  tubercle.  Cases  of  acute 
tuberculosis  resemble  closely  those  of  pytemia 
in  their  symptoms  and  fatal  course,  and  only 
differ  in  the  nature  of  the  pathological  pro- 
ducts. Similarly  single-cavity  cases,  where 
the  disease  is  strictly  limited,  bear  a  strong 
resemblance  to  chronic  abscesses,  which  go 
on  discharging  for  long  periods,  without 
materially  curtailing  the  Ufe  of  the  patient. 
The  futm-e,  therefore,  of  the  patient  depends 
to  a  great  extent  on  whether  the  disease  may 
be  considered  local  or  general,  though  of 
com*se  we  admit  in  both  instances  a  consti- 
tutional predisposition,  possibly  of  different 
degrees  of  intensity.  Where  the  infection  is 
rapid  and  complete,  as  in  acute  tuberculosis 
and  most  instances  of  scrofulous  pneumonia, 
the  prognosis  is  most  unfavourable.  Where, 
again,  the  disease  is  limited  to  one  lung,  and 
associated  with  similar  processes  in  the 
joints,  as  in  scrofulous  phthisis,  which  act  as 
diverticula  to  the  central  disease,  the  pro- 
gnosis becomes  far  more  hopeful,  and  the 
individual  may  last  on  for  many  years. 

The  prognosis  in  laryngeal  phthisis  is  most 
unfavourable,  in  consequence  of  these  cases 
being  always  associated  with  extensive  lung- 
tuberculosis  ;  while  in  haemorrhagic  phthisis, 
where  the  pulmonary  mischief  is  small  and 
limited  to  the  root  of  the  lungs,  it  is  favour- 
able, excepting  of  course  the  accident  of 
death  during  an  attack  of  haemorrhage.  The 
most  favourable  prognosis  of  phthisis  must 
be  retained  for  cases  of  inflammatory  origin, 
for  here  the  disease  often  remains  limited  for 
considerable  periods  of  time,  and  the  patient 
may  Uve  on,  almost  unconscious  of  it,  to  the 
natural  term  of  life.  If,  however,  the 
fibroid  element  be  largely  produced,  a  new 
danger  arises  firom  the  obstruction  to  the 
circulation  caused  by  the  contraction  of  the 
lungs,  which  may  be  followed  by  dilatation 
of  the  heart,  dropsy,  and  death. 

The  influence  of  hereddt]/  on  prognosis  lies 
in  its  precipitating  the  onset  of  the  disease, 
and  not  in  its  curtailing  its  duration,  though, 
of  course,  an  individual  attacked  earlier  wiU 


die  at  an  earlier  age,  the  duration  of  the 
disease  being  the  same.  Maternal  inherit- 
ance is  worse  for  the  children  of  both  sexes 
than  paternal,  for  while  the  father  transmits 
with  the  disease  a  certain  degree  of  resisting 
power,  the  mother  transmits  with  the  disease 
the  lack  of  resisting  power  which  is  the 
characteristic  of  her  sex.  The  influence  of 
stage  must  be  duly  taken  into  accotmt,  for 
statistics  show  a  far  more  favourable  prospect 
for  mere  consolidation  than  when  a  cavity  is 
formed,  and  this  is  obvious  firom  the  increase 
of  danger  arising  from  two  sources,  namely, 
from  purulent  infection  and  pulmonary 
aneurysms.  The  use  of  mountain  climates 
is  believed  to  have  improved  the  prognosis 
of  tubercular  consolidation,  and  to  have  in- 
creased the  percentage  of  recoveries  in  this 
stage. 

The  grounds  for  an  unfavom'able  prognosis 
are  :  (1)  rapid  extension  of  disease  or  of 
lung- excavation ;  (2)  persistent  afternoon 
pyrexia  ;  (3)  symptoms  of  great  irritability  of 
the  gastro  -  intestinal  tract,  red  tongue, 
diarrhoea,  pain  in  the  abdomen;  (4)  great 
wasting  with,  or  without,  pyrexia,  combined 
with  a  good  appetite ;  (5)  strong  heredi- 
tary predisposition,  showing  itself  in  several 
brothers  and  sisters  being  attacked  at  an 
early  age ;  (6)  the  presence  of  albumen  La  the 
urine,  with  or  without  some  form  of  dropsy ; 
(7)  marked  dyspnoea,  especially  if  not  war- 
ranted by  the  condition  of  the  lungs ;  (8) 
the  existence  of  considerable  excavation  in 
both  lungs  and  the  occurrence  of  pneumo- 
thorax. 

Treatment. —  The  treatment  of  phthisis 
may  be  considered  under  four  heads :  (1) 
treatment  by  inoculation;  (2)  medicinal; 
(3)  dietetic  and  hygienic  ;  and  (4)  climatic. 

1.  Inoculation. — In  1890  Koch  introduced 
the  treatment  of  phthisis  by  hypodermic  in- 
jection of  tuberculin,  a  glycerine  extract  of 
a  pure  cultivation  of  tubercle  bacilli,  in 
which  the  parasites  had  been  killed;  and 
maintained  that  early-stage  cases  could  be 
cured  after  four  to  six  weeks  of  this  treat- 
ment. Subsequent  experience  from  all  parts 
of  the  world  did  not  confirm  this  statement, 
but  demonstrated  that,  while  tuberciilin  had 
a  strong  affinity  for  tuberculous  lesions  in 
various  organs  of  the  body  and  gave  rise 
to  characteristic  constitutional  reactions,  it 
caused  breaking  down  of  the  tubercular 
naasses,  and  of  the  lung-tissue  in  their 
immediate  neighbourhood,  firesh  eruption 
of  tubercle,  and  extension  of  old  cavities, 
the  sputum  containing  an  increased  num- 
ber of  tubercle  bacilli,  and  a  considerable 
amount  of  lung-tissue.  Virchow  foimd  in 
the  necropsies  of  patients  treated  by  this 
method  various  kinds  of  pneumonia,  includ- 
ing what  he  termed  'injection  catarrhal 
pneumonia,'  and  in  one  case  tubercular 
meningitis,  which  he  attributed  to  this 
treatment.    Klebs  extracted  from  tuberculin 


416 


PHTHISIS 


an  albiimose  called  tuberculocidin,  by  treating 
it  with  platinum  chloride,  and  certain  allca- 
loids,  and  attributed  to  it  the  power  of 
an-esting  tubercle ;  and  these  and  other  modi- 
fications of  tiiberculin  have  been  tried  in 
the  treatment  of  phthisis,  without  any  suc- 
cess. 

2.  Medicine. — The  medicinal  treatment 
must  be  directed  to  four  objects  :  firstly, 
antiphthisical,  to  raise  the  standard  of  nutri- 
tion and  to  fortify  the  individual  against  the 
bacillar  invasion;  secondly,  antiseptic  or 
bacillicide,  to  promote  the  destruction  and 
elimination  of  the  bacillus  tuberculosis ; 
thirdly,  to  reduce  and  allay  the  local  inflam- 
mations and  congestions  which  accompany 
and  considerably  complicate  the  tubercular 
changes ;  and,  fourthly,  to  relieve  the  various 
urgent  symptoms.  The  first  object  is  carried 
out  by  tonics,  such  as  iron,  quinine,  arsenic, 
the  mineral  acids,  and,  above  all,  cod-Kver 
oil,  which  has  been  shown  to  be  the  most 
effective  agent  of  all  in  improving  nutrition 
and  rendering  the  individual  less  liable  to 
bacillar  attack.  Some  precautions  are,  how- 
ever, necessary  to  ensure  its  bemg  tolerated 
for  long  periods.  The  pale  oil  should  be 
preferred,  and  ordered  in  doses  of  from  5j  to 
§ss  shortly  before  or  after  meals.  The  best 
vehicles  for  it  are  the  vegetable  bitters — 
such  as  gentian,  calumba,  qtiassia,  nux 
vomica  and  strychnine,  hop,  camomile,  and 
cascarilla — combined  with  an  acid  or  alkali, 
according  to  the  state  of  the  gastric  mucous 
membrane,  and  rendered  more  palatable  by 
the  addition  of  tincture  or  infusion  of  orange 
peel,  or  syrup  of  ginger.  Various  other 
vehicles  are  used,  such  as  milk,  salt  and 
water,  lemon-juice,  orange  wine,  and  sherry  ; 
while  many  patients,  especially  children,  take 
it  best  in  an  emulsion,  composed  of  cod-liver 
oil,  a  few  drops  of  liquor  potassse  or  liquor 
ammonise,  with  an  essential  oil,  like  that 
of  cloves  or  cinnamon,  to  cover  the  taste. 
In  the  great  majority  of  cases  cod-liver  oil 
is  well  borne,  if  exhibited  with  discretion. 
Other  oils  are  of  use,  but  few  equal  the  cod- 
liver  oil  in  efficacy,  on  account  of  its  great 
penetrative  power,  and  of  its  forming  with 
the  biliary  and  pancreatic  juices  a  com- 
pound easily  absorbed  by  the  lacteals.  Malt 
extract  and  similar  preparations,  though  of 
greatly  inferior  nutritive  power  to  cod-liver 
oil,  often  cause  increase  of  weight,  chiefly 
by  assisting  the  patient  to  digest  more  starch, 
and  are  often  with  advantage  combined  with 
cod-liver  oil,  forming  a  palatable  compound  ; 
but  the  stimulating  quality  of  the  malt  some- 
times causes  increase  of  the  patient's  cough, 
and  does  not  augment  appetite.  Of  greatly 
inferior  utility  to  the  oil  are  the  preparations 
of  phosphorus  and  sulphur. 

In  France  the  sulphur  springs  of  Eaux- 
Bonnes,  Cauterets,  Bagn^res-de-Luchon,  and 
Bagneres-de-Bigorre  are  largely  frequented 
by  consumptives,  the  ground  of  this  treat- 


ment being  that  the  results  of  Claude 
Bernard's  experiments  show  that  sulphur 
when  absorbed  is  excreted  through  the  respi- 
ratory mucous  membrane.  Peter  considers 
that  any  benefit  that  may  accrue  is  owing  to 
the  influence  of  sulphurous  acid  on  the 
catarrhal  conditions.  Arsenic  appears  to 
exercise  a  most  beneficial  eff'ect  in  those 
consumptives  who  can  digest  it,  and  often 
uiidev  its  influence  fever  and  night-sweats 
disappear,  and  weight  is  gained ;  and  the 
arsenical  waters  of  Mont  Dore,  La  Bourboule, 
and  Eoyat  are  much  frequented  by  con- 
sumptives. 

The  second  object  of  treatment  is  anti- 
septic. The  admixture  of  antiseptics  with 
tubercle  and  tuberculous  sputum  has  ren- 
dered the  inoculation  of  guinea-pigs  and 
rabbits  with  them  harmless,  namely,  s;il- 
phuretted  hydrogen,  iodide  of  mercmy,  cor- 
rosive sublimate,  iodine,  carbolic  (2  to  3  per 
cent.)  and  boric  acid,  helenine,  creasote, 
phenyl-acetic  and  phenyl-propionic  acids, 
and  sulpho-carbolate  of  sodium.  Some  were 
actually  mixed  with  tubercle,  and  then  in- 
jected; others  were  injected  afterwards, 
separately  from  the  virus.  All,  when  used  in 
sufficient  strength,  were  successful  in  check- 
ing the  evolution  of  the  disease  in  animals, 
and  have  been  used  in  consequence  in 
phthisis ;  but  only  with  very  moderate  suc- 
cess. Moist  heat  is,  however,  the  most 
powerful  bacillicide  ;  tubercular  sputum  can 
be  rendered  innocuous  by  exposure  to  a 
boiling  temperature.  The  application  of 
antiseptics  has  been  made — (1)  thi-ough  the 
air-passages  by  sprays,  inhalations,  and 
'  antiseptic  respirators  ' ;  (2)  by  hypodermic 
injection;  (3)  by  injection  per  rectmn  of 
sulphmretted  hydrogen  and  carbonic  acid 
(Bergeon) ;  (4)  through  the  stomach  as 
medicines;  and  (5)  by  intra-pulmonary 
injections  through  the  wall  of  the  thorax  into 
tubercular  cavities.  It  cannot  be  aflirmed 
that  any  of  these  forms  of  antiseptic  treat- 
ment have  succeeded  in  destroying  the 
bacillus  or  in  counteracting  the  effect  of  the 
ptomaines  which  it  is  supposed  to  propagate ; 
and  far  better  results  have  been  obtained  by 
constitutional  measures  which  render  the 
individual  less  vulnerable  to  bacillar  attack. 

The  third  object  of  treatment,  the  reduc- 
tion of  local  inflammation,  is  best  accom- 
plished by  mild  antiphlogistic  means,  such 
as  salines,  with  or  without  antimony;  and 
counter-irritation  to  the  chest-waU  by 
blisters,  iodine,  or  vesicating  Hniments, 
mtistard,  or  the  milder  but  stiU  effectual 
application  of  linseed-meal  poultices.  Steady 
continuance  with  these  vdll  often  render 
sedatives  for  the  cough  unnecessary.  The 
pyrexia  in  many  cases  does  not  requn-e 
special  treatment,  but  wiU  subside  under  the 
general  measures  directed  towards  the  re- 
duction of  local  inflammation.  Where  this  is 
not  the  case,  and  the  excessive  temperatiure, 
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rising  to  103°  to  105°  F.,  torments  and  wastes 
the  patient,  phenazone  (gr.  x.-xv.  every  four 
hours)  dui-ing  the  pyrexia,  acetanihd  and 
phenacetin  (gr.  v.  twice  a  day),  salicin  (gr.  v. 
to  X.  every  four  hours),  or  tincture  of  aconite 
(HI  V.)  with  digitalis,  will  cause  temporary 
lowering  of  the  body  heat,  with  fi-ee  per- 
spiration. . 

The  fourth  object,  namely,  the  palliative 
treatment,  includes  that  of  the  various 
iirgent  symptoms. 

The  coivgh,  when  not  reduced   by  the 
coxmter-irritation,  may  be  to  a  certain  extent 
allayed  by  a  combination  of  sedatives,  such 
as  opium  and  its  alkaloids,  conium,  henbane, 
diluted  hydrocyanic  acid,  American  cherry, 
with  mild   expectorants,  of  which  chloric 
ether,  lemon  juice,  and  squill  are  examples. 
"Where  the  cough  is  frequent  and  the  expec- 
toration difficult,  and  there  is  proof  of  active 
disease,  tubercular  or  pneumonic,  proceeding 
in  the  lungs,  an  effervescing  saline,  containing 
carbonate  of  ammonium,  with  small  doses 
of  opium  and  antimonial  wine,  taken  two  or 
three  times  at  night,  will  greatly  relieve  the 
symptoms,  the  rule  in  the  treatment  of  con- 
sumption being  to  restrict  the  sedatives,  as 
far  as  possible,  to  the  night,  so  as  not  to 
interfere  with  the  appetite  and  digestion. 
The  preparations  of  tar,  in  the  form  of  cap- 
sule, pill,  or  solution,  are  useful  in  reducing 
profuse  expectoration.    The  inhalations  of 
iodine,  compound  tincture  of  benzoin,  car- 
bolic acid,  creasote,  larch,  and  turpentine 
are  useful  if  expectoration  is  offensive  or 
requires  stimulating  ;   or,  again,  those  of 
chloroform,  conium  and  hop,  when  the  cough 
is  convulsive  and  dry. 

The  pwins  in  the  chest  may  be  alleviated 
by  blistering,  painting  with  tincture  of 
iodine,  or  stimulating  Imiments,  such  as  tur- 
pentine and  ammonia ;  or  else  on  Dr. 
Frederick  Eoberts's  plan,  by  securing  the  im- 
mobihty  of  the  side  by  strapping. 

Night-sweats,  when    profuse,    may  be 
reduced  by  oxide  of  zinc  (gr.  ij.  to  iv.),  by 
gallic  or  sulphuric  acids,  by  sulphate  of  iron, 
I  by  arseniate  of  iron  (gr.  ^  to  |),  or  most 
I  effectually  of  aU  by  the  preparations  of  bella- 
(  donna,  in  the  form  of  the  extract  (gr.  \  to 
.  gr.  1),  or  as  the  solution  of  sulphate  of 
atropine  (n^j.  to  ij.),  or  used  hypodermicaUy ; 
but  these  often  cause  dryness  of  the  mouth 
and  fauces.    Dover's  powder  in  10  gr.  doses 
i  is  useful,  but  nitrate  of  pilocarpine  (gr.  ■^), 
and  picrotoxine  (gr.  g^,  in  form  of  a  pill),  are 
'  more  effectual. 

Diwrrhoea,  where  due  to  bilious  derange- 
:  ment  and  an  acid  state  of  the  primse  vise,  is 
best  treated  by  mercurial  aperients,  combined 
with  Carbonate  of  sodium  or  lime  water. 
'  Where  it  partakes  of  the  nature  of  a  flux, 
accompanied  by  a  pale  tongue  and  great  de- 
bility, it  may  be  checked  by  astringents,  such 

■  as  hffimatoxylum,  catechu,  krameria,  bael,  and 

■  carbonate  or  subnitrate  of  bismuth.  When 
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ulceration  of  the  intestine  is  present,  it  is 
generally  but  not  always  characterised  by  a 
red,  irritable  tongue,  pain  and  tenderness  of 
the  abdomen,  and  persistency  of  the  diar- 
rhoea.   Here,  as  in  other  forms  of  ulceration, 
opium  and  its  alkaloids  answer  best,  and 
may  be  given  internally  with  sulphate  of 
copper  (gr.  ^  to  ^)  every  three  or  four  hours. 
When  the  stomach  is  too  irritable  to  tolerate 
medicine  by  the  mouth,  opium  or  morphine 
suppositories  are  useful,  but  still  better  are 
opiate  enemata,  which,  acting  more  directly 
on  the  ulcers,  check  the  pain  and  diarrhoea, 
and  often  afford  considerable  relief.  The 
amount  of  injection  to  be  used  at  a  time 
must  be  regulated  by  the  probable  extent  of 
ulceration  ;  and  as  a  vehicle,  in  cases  of  irri- 
tabihty,  linseed  tea   will  be    found  most 
serviceable.    In  very  obstinate  cases  tannic 
acid  (four  to  five  grains)  and  acetate  of  lead 
(three  to  four  grains)  may  be  added  to  the 
injection.     The  opposite  state  of  bowels, 
namely,  constipation,  is  very  common  in  the 
early  stages  of  phthisis,  and  is  best  corrected 
by  changes  in  diet,  such  as  the  use  of  brown 
bread  and  oatmeal,  cooked  and  fresh  fruit, 
regular  exercise,  and,  if  these  prove  insuffi- 
cient, a  mild  aloetic  or  rhubarb  pHl,  or  the 
use  of  some  mineral  water,  as  Friedrichshall, 
Pullna,  Carlsbad,  ^sculap,  Eubinat,  Hunyadi 
J knoB,  and  others. 

The  dyspnoea  of  advanced  cases  generally 
arises  from  difficulty  of  expectoration  and 
the  greatly  curtailed  respiratory  power,  and 
may  be  relieved  by  spirit  of  ether,  carbonate 
of  ammonium,  and  other  diffusible  stimu- 
lants, or  by  the  inhalation  of  oxygen  or  of 
,  iodide  of  ethyl  (capsules  1T|^  iij.  to  v.  for  in- 
haling). The  pain  arising  from  perforation 
in  pneumothorax  is  best  treated  by  diffusible 
stimulants,  and  strapping  the  side  to  limit 
the  movements  of  respiration ;  and  if  much 
liquid  effusion  or  accumulation  of  air  takes 
place,  it  is  sometimes  advisable  to  tap  the 
chest ;  but,  as  a  rule,  the  state  of  the  patient 
does  not  allow  of  very  active  measures. 

Bed  -sores  should  be  prevented  by  the  use 
of  a  water-bed,  and  the  skin  of  the  dependent 
parts  can  be  fortified  by  a  lotion  of  spirit 
and  water  (1  part  in  4).  If  a  bed-sore  has 
formed,  it  is  best  to  protect  it  from  friction  by 
the  use  of  circular  air  or  down  cushions,  or 
thick  felt  plaster,  and  the  raw  surface  can 
be  painted  with  collodion,  or  be  regularly 
dressed. 

3.  Diet. — The  great  object  being  to  intro- 
duce as  large  a  quantity  of  nutritious  food  as 
can  be  digested,  abundance  of  meat,  j)lainly 
cooked,  with  fresh  vegetables,  and  a  fair 
amount  of  bread  and  starchy  food,  should  be 
given.  Fatty  material,  if  it  can  be  digested, 
should  be  largely  represented  in  the  dietary, 
and  many  physicians  advise  large  quantities 
of  cream,  butter,  and  suet ;  but,  considering 
the  large  amount  of  fatty  matter  included  in 
cod-liver  oil,  which  is  a  severe  test  at  first  to 
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the  digestive  powers,  it  is  not  advisable  to 
increase  the  amount  of  fat  until  the  oil  is 
well  tolerated.  Milk,  if  it  agrees  (1  to  1^ 
pint  a  day),  alone  or  with  lime  water,  is  a 
staple  food  for  the  consumptive ;  and  when 
cow's  milk  disagrees,  ass's  or  goat's — the 
impleasant  flavour  of  the  latter  disguised  by 
orange-flower  water  —  may  be  substituted 
with  advantage.  Koumiss  and  K^fir,  prepared 
from  fermented  mare's  or  cow's  milk,  are 
frequently  used  in  Germany  and  Eussia,  but 
they  have  not  become  popular  in  this  coun- 
try. The  digestive  powers  being,  as  a  rule, 
weakened,  much  good  may  be  done  by 
the  addition  of  anunal  ferments,  such  as 
liquor  pepticus  and  liquor  pancreaticuSj 
to  the  food,  which,  becoming  peptonised, 
is  much  more  easily  assimilated  {see  Pep- 
tonised Food).  In  the  early  stages  stimu- 
lants are  not  largely  required,  as  they 
increase  the  cough  and  lung-irritation ;  but 
when  the  strength  fails,  and  the  powers  of 
digestion  are  weak,  they  may  be  given  fre- 
quently in  the  form  of  brandy  or  whisky, 
and  advantageously  combined  with  Uquid 
nourishment,  such  as  eggs,  soups,  various 
meat-essences  and  panadas,  arrowroot, ,  and 
jelly.  When  wine  is  required,  in  chronic 
cases,  it  will  be  found  that  claret,  hock, 
sauterne,  and  chablis  tend  to  irritate  the 
cough  less  than  the  stronger  wines.  Cham- 
pagne should  be  given  where  the  prostration 
is  great,  and  it  often  is  useful  in  aiding 
expectoration.  In  cases  of  laryngeal  phtbisis 
where  the  dysphagia  is  urgent,  it  is  often 
advisable  to  feed  the  patient  by  nutritive 
enemata  or  suppositories. 

Hygiene.  —  The  consumptive  patient 
should  inhabit  a  well-ventUated,  well-drained 
house,  built  on  a  dry_  soil,  sand  or  gravel, 
sheltered  from  cold  winds  and  well  exposed 
to  the  south,  not  hemmed  in  by  trees,  the 
most  suitable  for  the  neighbourhood  of  the 
house  being  of  the  conifer sb  order.  The  bed- 
room should  be  lofty,  provided  with  a  fire- 
place for  warmth  and  outlet  ventilation  ;  and 
unless  the  cubic  space  be  abundant,  1,500  to 
2,000  cubic  feet  per  head,  mlets  for  the 
supply  of  fresh  air,  in  the  form  of  Ghowne's 
tubes,  should  supplement  the  ordmary  in- 
draught of  the  door  and  window.  Both 
bedroom  and  sittmg-room  should  be  exposed 
to  the  sun's  rays,  for  the  vivifymg  influ- 
ence of  which  there  is  no  substitute ;  and  it 
is  well  to  secure  for  the  patient  himseK  theur 
benefit  as  long  and  as  often  as  possible. 
Even  pyrexial  cases  are  the  better  for  being 
exposed  (as  is  the  custom  in  German  hos- 
pitals) on  couches  in  open  balconies  ad- 
joining the  wards  during  the  best  hours  of 
the  day,  and  thus  enjoying  the  full  influence 
of  sunshine  and  fresh  air.  The  sputum  should 
be  received  into  a  vessel  containing  a  dism- 
fectant,  to  be  frequently  emptied,  or  it  may  be 
burnt,  as  is  done  at  the  Hospital  for  Consump- 
tion and  Diseases  of  the  Chest,  Brompton. 


ClotTivng  cmd  Exercise. —  The  under- 
clothing should  be  woollen,  either  flannel  or 
lambswool,  or  perhaps  in  summer  merino 
may  be  allowed,  the  object  being  to  secure 
a  good  non-conductor  of  changes  of  the 
temperature  which  wUl,  at  the  same  time, 
absorb  cutaneous  moisture.  The  rest  of  the 
clothes  must  be  adapted  to  the  season,  the 
invalids,  male  or  female,  always  bearing  in 
mind  their  greater  liability  to  catarrh  than 
ordinary  persons,  and  using  wraps  freely, 
more  especially  when  driving.  The  wearing 
of  respirators,  though  undoubtedly  a  protec- 
tion against  cold,  is  not  always  desirable,  as, 
unless  the  wire  meshes  are  widely  separated, 
they  considerably  impede  fi-ee  respiration, 
and  form  a  kind  of  muzzle.  A  woollen  scarf 
passed  over  the  mouth  and  nose,  in  the  fashion 
of  omnibus  drivers,  or  for  ladies  a  good 
Shetland  veil  or  '  fleecy  cloud,'  answers  the 
same  purpose  without  obstructing  respiration. 

Exercise  must  depend  on  the  stage  of 
the  disease  and  the  strength  of  the  patient. 
In  the  first  stage,  especially  when  the 
disease  is  limited  to  one  lung,  and  no 
fever  or  haemorrhage  is  present,  active  exer- 
cise in  the  form  of  walking  is  advisable. 
Under  careful  superintendence,  certain  gym- 
nastic exercises  may  be  of  benefit,  which,  by 
raising  the  arms,  lift  the  upper  ribs,  and 
increase  the  size  of  the  thoracic  cavity, 
especially  in  the  upper  regions,  and  thus 
necessitate  a  larger  inspiration  of  air  ;  and  in 
time  this  leads  to  further  development,  and 
even  to  hypertrophy  of  the  healthy  lung. 
Emphysema  may  be  produced  in  the  diseased 
lung  by  this  means,  which  is  useful  in  limit- 
ing any  further  advance  of  infective  tuber- 
cular disease. 

Eiding  is  excellent  for  a  large  number  of 
patients,  being  intermediate  between  the 
active  and  passive  varieties  of  exercise. 
Where  the  disease  is  more  extensive  and 
advanced,  only  the  passive  forms  of  driving 
and  safling  are  possible. 

4.  CUmate. — The  main  point  to  be  held  in 
view  is  to  give  the  consumptive  a  chmate  in 
which  he  can  breathe  freely,  take  abundant 
outdoor  exercise,  and  experience  that  amount 
of  stimulating  influence  which,  whUe  it 
improves  his  appetite  and  powers  of  digestion, 
does  not  irritate  the  mucous  membrane  of 
the  lungs  or  increase  the  cough.  The  selec- 
tion is  generally  difficult,  and  not  only  de- 
pends on  the  class  of  cases,  but  must  be 
sometimes  modified  by  individual  peculiari- 
ties.   See  Climate,  Treatment  of  Disease  by. 

The  writer's  statistics,  founded  on  251 
consumptives,  who  passed  one  or  more 
winters  m  warm  chmates  out  of  England, 
assign  the  most  favourable  results  to  sea- 
voyages,  and  the  next  to  Egypt  and  other 
dry  climates.  The  Mediterranean  basm, 
including  Eiviera,  Malaga,  Algiers,  and  tne 
islands  of  this  sea,  follows  next  m  point 
of   success;  while   the  moist  temperate 


PHTHISIS 


PHYSICAL  EDUCATION  419 


climates  of  Pau  and  Borne  give  far  less  good 
results,  and  Madeira  only  slightly  surpasses 
these.  The  same  statistics  show  the  foreign 
health-stations  to  be  on  the  whole  more  suc- 
cessful in  prolonging  life  than  the  English 
ones  ;  but  we  must  not  forget  that  the  most 
advanced  cases  fall  to  the  lot  of  the  latter, 
on  account  of  the  difficulty  of  travelling; 
and,  on  the  other  hand,  a  great  advanta,ge 
enjoyed  by  the  home  stations  is  the  superiority 
of  the  food,  which  may  in  some  degree  com- 
pensate for  the  smaller  number  of  days  in 
which  exercise  can  be  taken,  and  the  greater 
vicissitudes  of  weather.  Of  the  British 
Channel  health-resorts  the  more  easterly, 
such  as  Hastings,  Ventnor,  and  Bourne- 
mouth, have  afforded  more  favourable 
results  than  Torquay  and  Penzance.  It  is 
impossible  in  a  few  sentences  to  lay  down 
rules  for  climate-selection,  but  a  few  general 
outlines  may  be  given  of  the  suitability  of 
<iifferent  groups  of  agencies. 

The  British  south-coast  stations  are  bene- 
ficial in  scrofulous  phthisis,  and  in  many 
cases  where  the  appetite  is  poor,  and  ten- 
dency to  catarrh  not  the  prevailing  feature. 
They  are  beneficial  too  in  cases  of  chronic 
limited  cavity.  In  the  catarrhal  form  of 
phthisis  the  Canary  Islands,  Madeira,  and 
the  West  India  Islands,  especially  the  Blue 
Hills  of  Jamaica,  are  advantageous ;  the 
combination  of  warmth  with  saline  influ- 
ence, and  the  absence  of  stimulating  qualities, 
seeming  to  answer  best. 

Dry  stimulating  marine  clim.ates,  such 
as  the  Eiviera  and  Malaga,  are  recommended 
in  phthisis  supervening  on  inflammatory 
attacks,  and  in  all  cases  where  it  is  desirable 
to  combine  stimulating  influence  with  a 
moderate  degree  of  warmth,  and  decided 
dryness  of  atmosphere.  Where  greater 
warmth  with  a  little  more  moisture  is 
required,  Algiers,  and  the  islands  of  Corsica, 
Sicily,  and  Corfu  v/iU  suit  better.  As  better 
examples  of  warm  dry  climates  may  be 
mstanced  those  of  the  Pacific— of  Sierra 
Madre,  Coronado  Beach,  Santa  Monica,  and 
Los  Angeles. 

Where  the  stimulating  influence  is  undesir- 
able, as  in  patients  of  excitable  temperament, 
or  irritable  gastric  mucous  membrane,  the 
very  dry  inland  cUmates,  like  those  of 
Egypt  or  South  Africa,  are  preferred. 

8ea-voyages  to  South  America,  Australia, 
and  New  Zealand,  round  the  Cape,  or  the 
shorter  one  to  the  Cape  itself,  are  indicated 
m  cases  of  hemorrhagic  phthisis,  of  scrofu- 
lous phthisis  especially  with  fistula  in  ano, 
of  phthisis  with  emphysema,  in  cases  of 
limited  first  or  third  stage,  where  the 
strength  is  unequal  to  much  exercise,  and 
where  the  patients  have  suffered  from  over- 
work or  close  confinement  in  crowded  cities. 
See  Sea-voyages. 

High  altitudes.— The  considerable  mass 
•of  testimony  in  favour  of  this  form  of 


climatic  treatment  for  consumption,  in 
Europe,  Africa,  and  North  and  South 
America,  has  rendered  it  the  most  popu- 
lar one  of  the  day.  The  writer's  statis- 
tics of  247  consumptives  treated  in  Davos, 
St.  Moritz,  Colorado,  and  the  South  African 
highlands  show  that  in  unilateral  tubercular 
consolidation  more  or  less  extensive  improve- 
ment occurred  in  97^  per  cent.,  and  complete 
arrest  of  the  disease  in  66|  per  cent.,  and 
that  even  in  bilateral  cases  the  percentage  of 
arrest  was  40.  The  results  in  cavity  cases 
were  not  so  favourable,  about  54  per  cent, 
improving  and  35  per  cent,  becoming 
worse.  These  results  are  the  most  favour- 
able, but  it  must  be  remembered  that  the 
greater  part  were  achieved  in  incipient  and 
limited  cases  after  residences  varying  from 
months  to  years. 

At  present  the  Andes,  the  Eocky  Moim- 
tains,  and  the  Alps,  and  even  the  South 
African  highlands,  are  frequented  by  con- 
sumptives ;  but  the  conditions  of  temperature 
and  altitude  manifestly  vary  greatly,  and 
while  the  climates  of  Quito  and  Santa  ¥6  di 
Bogota  resemble  in  temperature  that  of 
Malaga,  the  winter  extremes  of  Davos  and 
St.  Moritz  in  the  Alps  are  more  nearly  akin 
to  those  of  Canada.    The  Colorado  climate 
is  a  very  sunny  mountain    climate,  with 
considerable  extremes,  but  drier  than  the 
Swiss.    In  all  these  places,  however,  there 
exists  a  distinctly  specific  influence  apart 
from  that  of  heat  and  moisture,  in  the 
form  of  dimiaished  barometric  pressure, 
producing  rarefaction  and  diathermancy  of 
the  atmosphere,  which   is   shown   in  the 
patients   residing  at  high  altitudes.  The 
chest  becomes  expanded,  and  hypertrophy 
of  the  healthy  lung-tissue  takes  place,  ac- 
companied by  vesicular  emphysema  around 
the  lesions.    Patients  with  tubercular  con- 
solidation of  one  or  both  lungs,  provided 
the  lesions  admit  of  sufficient  lung  surface 
for  proper  aeration,  the  powers  of  the  circu- 
lation be  sufficiently  good  to  allow  of  exercise, 
and  there  be  no  pyrexia,  are  the  proper  cases 
for  this  form  of  climate,  and  in  many  of  such 
complete  arrest  of  the  disease  may  perhaps 
be  predicted.    These  high  altitudes  are  also 
suited  for  hsemorrhagic  phthisis  or  phthisis 
of  distinctly  hereditary  origin,  provided  it  be 
not  too  advanced ;   and  they  are  contra- 
indicated  in  (1)  old  patients,  (2)  catarrhal 
and  laryngeal  phthisis,  (3)  phthisis  with  albu- 
minuria, (4)  phthisis  with  double  cavities, 
and  wherever  the  extent  of  the  disease  or 
the  condition  of  the  lung  places  the  patient 
in  the  category  of  '  advanced  cases.' 

0.  Theodore  Williams. 

PHYSICAL  EDUCATION.— Intro- 
duction.— Physical  education  concerns  itself 
with  the  fullest  development  of  the  body,  just 
as  education,  in  the  general  sense  of  the  term, 
has  for  its  object  the  fullest  development  of 
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the  manifold  qualities  of  the  mind.  A  child 
of  normal  faculties  brought  up  in  the  midst 
of  a  civilised  people,  and  deprived  of  sys- 
tematic teaching  of  any  kind,  would,  when 
manhood  was  reached,  exhibit  a  degree  of 
intellectual  development  which  might  sur- 
prise those  who  can  conceive  no  mental 
worth  imless  it  be  the  product  of  the  peda- 
gogue. An  individual  thus  left  to  himself 
would  learn  much  from  observation,  expe- 
rience, and  example,  but  the  methods  of  his 
mind  would  be  clumsy  and  imperfect,  and 
he  would  lack  those  arts  whereby  knowledge 
can  be  economically  and  systematically 
acquired  and  conveniently  employed.  He 
would,  in  fact,  remain  imperfectly  developed, 
and  would  have  niissed  the  opportimifcy  of 
making  the  best  of  his  faculties. 

It  is  precisely  the  same  with  the  physical 
development  of  the  body,  if  it  stiU  be 
assumed  that  the  individual  is  born  among 
a  civilised  people.  To  simply  leave  a  child 
to  his  own  devices  when  he  is  not  engaged 
in  school  work,  is  not  to  provide  him  with 
a  sound  or  even  an  efficient  education  of 
the  body.  It  must  be  borne  in  mind  that 
the  modern  child  has  departed  very  far  from 
the  primitive  savage,  and  that  his  environ- 
ment, the  claims  upon  his  energies  and  the 
trammels  of  civilisation,  no  longer  render  it 
possible  to  leave  the  perfecting  of  his  body 
solely  to  '  nature.'  It  cannot  even  be  said 
that  the  physical  development  of  the  higher 
race  of  savage,  when  mythological  matter  is 
excepted,  leaves  nothing  to  be  desired. 

Physical  education,  therefore,  to  be  of  the 
highest  service,  must  be  precise  and  system- 
atic, must  be  graduated  and  progressive,  and 
must  be  adapted  to  the  personality  of  the 
individual.  It  must  be  conducted,  indeed, 
upon  precisely  the  same  lines  as  is  the  better 
formulated  education  of  the  mind. 

Physical  education  involves  exercise  and 
movement.  Save  by  exercise,  there  is  no 
means  of  develojiing  any  portion  of  the 
organism,  even  provided  that  the  supply  of 
food  and  of  air  be  sufficient.  Exercise  means 
growth,  functional  vigour,  and  the  main- 
tenance of  a  high  standard  of  organic  life. 
Undue  rest  is  followed  by  feebleness  and 
decay.    Absolute  rest  is  found  only  in  death. 

It  is  assumed  in  the  present  article  that 
exercise  is  confined  within  proper  limits.  The 
subject  of  the  abuse  of  physical  exercise  is 
dealt  with  in  another  article.  See  Exercise. 

1.  The  effect  of  Exercise  upon  the 
Body.— Exercise  increases  the  size  of  a 
muscle,  the  stoutness  of  its  tendon,  and  the 
power  it  can  command.  The  stronger  the 
muscles,  the  finer  and  denser  are  the  apo- 
neuroses with  which  they  are  coimected, 
and  the  firmer  are  the  fascife  which  hold 
them  in  position.  Muscles  act  upon  articu- 
lations. The  duly  exercised  joint  has  a 
good  covering  of  cartilage,  powerful  liga- 
ments, and  well-developed  bony  parts.  Exer- 


cise, moreover,  influences  the  size  of  the 
bones  upon  which  the  muscles  act,  renders 
them  stronger  and  denser,  and  emphasises 
their  anatomical  details. 

Exercise  induces  a  more  vigorous  respir- 
ation, and  imder  increased  breathing  efforts 
the  lung-capacity  and  the  size  of  the  thorax 
are  augmented.  It  accelerates  also  the 
blood- circulation,  and  the  effect  of  an  in- 
creased blood-supply  upon  the  size  and 
condition  of  the  tissues  concerned  is  well 
Imown. 

The  secret  of  the  size  and  proportions  of 
the  future  man  lies  buried  in  the  ovum  from 
which  the  individual  is  developed.  It  may 
be  said,  indeed,  that  there  are  two  propor- 
tions possible  in  every  human  body:  first, 
that  which  is  congenital,  inherited,  and  pre- 
determined ;  and,  secondly,  such  an  increase 
or  modification  of  these  proportions  as  may 
be  effected  by  proper  exercise. 

The  child  of  short  and  stunted  parents 
will  probably  also  be  short  and  stunted,  and 
remain  so  m  spite  of  an  elaborate  physical 
training. 

A  young  child  is  a  very  plastic  object,  but 
it  cannot  quite  be  moulded  as  potter's  clay ; 
and  there  are  many  cases  of  congenital 
narrowness  of  chest  and  lack  of  symmetry 
in  limbs  which  no  system  of  physical 
education  can  remove. 

The  effects  of  systematised  exercise  upon 
the  growth  and  development  of  the  body 
have  been  demonstrated  by  many  observers, 
and  have  been  expressed  in  the  form  of 
actual  measmrements  by  Maclaren  and  others. 
In  the  Beport  of  the  Anthropometric  Com- 
mittee, the  measurements  of  eighty-nine 
professional  and  amatem'  athletes  are  giA' en, 
with  the  following  results :  '  Their  average 
stature  exceeds  that  of  the  general  popula- 
tion from  which  they  are  drawn  by  0'68  inch, 
while  their  average  weight  falls  short  of  that 
standard  by  14-5  lb.  The  ratio  of  weight  to 
stature  is  2-100  lb.  in  the  athlete,  2;323  lb. 
in  the  general  population,  for  each  inch  of 
stature. 

In  noting  the  effects  of  physical  exercises 
by  means  of  measurement,  the  most  con- 
spicuous attention  is  drawn  to  the  increase 
in  height  and  in  the  circumference  of  the 
chest.  In  young  subjects  there  is  strong 
evidence  in  support  of  the  belief  that 
systematised  exercise  may  actually  increase 
height.  In  cases  in  which  the  trainmg  has 
been  commenced  after  the  growth  of  the 
body  has  ceased,  any  increase  in  stature  is 
to  be  ascribed  to  a  straightening  of  the  spine 
and  an  improved  carriage. 

In  considering  the  general  question  of 
increase  in  chest-girth,  care  must  be  taken 
not  to  ascribe  this  improvement— as  some 
are  apt  to  do— entirely  to  an  increase  m  the 
capacity  of  the  thoracic  cavity.  This  is 
probably  in  all  cases  of  much  less  effect 
than  muscular  development.    In  measuring 
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the  chest,  the  tape  passes  over  those  very 
muscles  which  are  prone  to  the  most  con- 
spicuous development  in  those  who  practise 
gymnastic  exercises,  for  example,  the  pec- 
torals and  the  great  muscles  passing  from 
the  trunk  to  the  upper  limb.  The  effect  of 
proper  exercise  in  augmenting  the  respira- 
tory capacity  to  a  certain  degree  is,  however, 
undoubted. 

A  physical  training  does  something  more 
than  merely  increase  the  size  of  the  limbs, 
and  add  to  the  stature.  It  tends  to  render 
all  parts  of  the  body  symmetrical,  and  more 
perfectly  proportioned.  Of  all  animals,  man 
is  the  most  subject  to  variations  in  proportion 
and  symmetry.  Not  only  do  children  often 
grow  in  a  fitful  and  irregular  manner,  but 
they  may  exhibit  unequal  developments,  one 
side  appearing  to  be  larger  than  the  other. 
Such  deviations,  which  are  distinct  from 
actual  deformities,  a  well-directed  system  of 
training  will  usually  correct. 

There  must  needs  be  a  limit  to  the  growth 
of  muscles,  and  those  exercised  to  too  great 
a  degree  will,  after  attaining  a  certain  size, 
commence  to  waste. 

Moreover,  from  exercise  there  result  an 
increase  in  the  contractile  force  of  the  muscles, 
and  an  improvement  in  the  speedy  and  com- 
plete contraction  of  their  fibres.  The  muscles  ' 
of  an  athlete  when  in  training  contract  with 
extraordinary  force  under  the  electric  cur- 
rent ;  the  muscular  sense  is  developed  to  its 
utmost ;  the  perfection  of  the  reflex  act  is 
attained ;  the  power  of  coordination  possessed 
by  the  individual  is  augmented;  and  move- 
ments at  one  time  complex  and  difficult  are 
carried  out  with  ease.  In  this  way  the 
nervous  system  is  saved  a  great  expenditure 
of  force. 

One  conspicuous  feature  in  muscular  train- 
ing is.  the  increase  in  the  possibilities  of 
automatism,  and  another  remarkable  element 
is  the  economy  of  force  which  results  from  ' 
muscular  education.    He  who  has  been  well  ' 
tramed  physically,  possesses  not  only  a  com-  ! 
plete,  but  an  mteUigent,  use  of  his  muscles. 
His  movements  are  powerful,  are  under  ab-  i 
solute  control,  are  precise,  and  capable  of  the 
finest  and  most  elaborate  adjustment.  The 
art  of  the  athlete  consists  not  in  employing 
the  greatest  amount  of  power  in  effecting  a  ' 
movement,  but  in  carrying  out  that  move- 
ment with  the  least  possible  expenditure  of 
force. 

Not  only  does  a  systematic  training  pro- 
mote the  fullest  growth  of  the  body,  and 
help  the  individual  to  attain  to  something 
approaching  a  perfect  symmetry,  but  it  gives 
to  him  an  easy  and  graceful  carriage,  and  a 
bearing  which  has  about  it  the  mark  of 
vigour  and  completeness.  With  suitable  ex- 
ercises, the  shuffling  and  shambling  gait  dis- 
appears, the  loutish  boy  ceases  to  look  loutish, 
and  the  gawky  girl  no  longer  excites  com- 
ment, rounded  shoulders  become  square,  and 


bending  backs  are  made  straight.  The 
athlete,  so  far  as  his  body  and  his  personal 
equation  are  concerned,  has  reached  the  full 
and  perfect  stature  of  a  man;  and  the  girl 
whose  physical  education  has  been  complete, 
reaches  her  point  of  physical  perfection  as  a 
woman.  It  must  not  be  forgotten  that  the 
beauty  of  the  body  depends  upon  a  fully 
formed  skeleton  and  perfectly  developed 
muscles,  and  not  upon  deposits  of  fat. 

The  tissues  of  the  ill-developed  are  flabby 
and  lacking  in  elasticity  and  consistence ; 
those  of  the  well-developed  are,  on  the  other 
hand,  firm,  resisting,  and  full  of  evidence 
of  living.  The  delicate  and  sensitive  com- 
plexion of  a  young  woman  whose  physical 
training  has  been  efiicient  is  in  conspicuous 
contrast  with  the  dull  lustreless  integument 
of  the  individual  who  '  never  stirs  out  of  the 
house.'  The  skin  of  the  recluse  is  grey, 
greasy,  and  unpleasant-looking.  Exercise 
involves  more  Hving  in  the  open  air,  a  freer 
and  deeper  respiration,  and  the  coursing  of 
a  more  vigorous  flow  of  blood  through  the 
integuments.  In  the  matter  of  personal 
comfort,  no  greater  sense  of  pure  pleasure 
can  illumine  the  human  mind  than  that 
which  results  from  perfect  health  ;  and  such 
health  cannot  be  attained  without  a  full 
exercise  of  the  manifold  energies  of  the  body. 
He  who  takes  no  exercise  remains  an  im- 
perfect creature — he  misses  at  least  one-half 
of  the  delights  which  are  available  to  man 
during  a  comparatively  short  existence,  and 
it  is  not  to  him  that  'joy  cometh  in  the 
morning.' 

2.  The  ejffect  of  Exercise  upon  the 
Mind. — Moderate,  regular,  and  systematic 
exercise,  by  stimulating  the  circulation  of  the 
body,  improves  also  the  circulation  of  the 
brain,  and  is  therefore  an  aid  to  cerebral 
movements.    By  improvmg  the  health  and 
physical  strength  it  increases  the  capability 
of  the  individual  for  mental  work,  and  for  the 
physical  strain  consequent  upon  mental  con- 
centration.    It  offers,  too,   an  admirable 
change  of  employment,  and  in  this  way  be- 
comes a  valuable  means  of  rest.    '  Prescribe 
fencing,   gymnastics  with  apparatus,  and 
lessons  in  a  riding  school,'  writes  Dr.  La- 
grange, 'to  all  those  idle  persons  whose 
brain  languishes  for  want  of  work.  The 
effort  of  will  and  the  work  of  coordination 
which  these  exercises  demand  will  give  a 
salutary  stimulus  to  the  torpid  cerebral  cells. 
But  for  a  child  overworked  at  school,  for  a 
person  whose  nerve-centres  are  congested 
owing  to  persistent  mental  effort  in  preparing 
for  an  examination,  we  must  prescribe  walks 
or  rides,  the  easily  learnt  exercise  of  rowing, 
and,  failing  better,  the  old  game  of  leap-frog 
and  prisoner's  base,  running  games — any- 
thing, in  fact,  rather  than  diflicult  exercises 
and  acrobatic  gymnastics.' 

An  excessive  and  absorbing  indulgence  in 
physical  exercises  is  undoubtedly  bad,  and  it 
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may  be  that  in  some  public  schools  too  great 
significance  is  attached  to  mere  athleticism. 
The  all-engrossing  pursv;it  of  athletics  tends 
to  make  the  individual  too  much  of  an 
animal,  and  to  afford  neither  time,  oppor- 
tunity, nor  suitable  conditions  for  the  develop- 
ment of  his  brain.  Still,  on  the  other  hand, 
in  these  days  of  cramming  and  intense  com- 
petition, many  a  man  can  base  his  success  in 
life  upon  physical  health  before  all  things ; 
and  there  are  not  a  few  who  have  attained  to 
eminence  among  their  fellows  who  have  to 
thank  Providence  for  the  tardily  recognised 
blessings  of  an  idle  youth. 

The  systematic  and  properly  arranged 
pursuit  of  physical  exercise  tends  to  develop 
certain  admirable  qualities,  and  notably  those 
which  are  so  much  prized  among  English- 
men, and  which  are  well  designated  as 
'  manly.'  These  qualities  are  brought  out  in 
those  who  are  enthusiasts  in  outdoor  sports 
and  games.  The  football  player  has  done 
more  than  merely  develop  his  muscles ;  and 
the  man  who  has  rowed  in  his  college  eight  has 
learnt  something  beyond  the  mysteries  of  the 
sliding- seat.  Such  lads  and  men  have  learnt 
in  a  school  where  the  principles  of  pluck, 
courage,  endurance,  and  self-reliance  are 
acquired.  They  will  have  learnt  to  be  ready, 
to-be  quick  of  eye  and  hand,  and  prompt  in 
judgment.  They  will  have  appreciated  the 
value  of  discipline  and  of  self-control.  They 
will  have  felt  the  inspiration  of  the  chivalry 
of  days  gone  by,  and  have  experienced  the 
influences  of  good  fellowship  and  loyal  com- 
radeship. They  will  probably  have  learnt 
what  it  is  to  be  patient,  to  be  fair,  to  be  un- 
selfish, and  to  be  true.  The  following  utter- 
ances by  the  head-master  of  a  large  public 
school  in  England  are  worthy  of  note  :  '  The 
worst  boys  intellectually,  physically,  and 
morally  are  the  loafers.'  'The  boys  who 
work  hard  and  play  hard  do  not  ape  the  vices 
of  men,  and  are  free  from  the  insidious  evils 
that  often  fasten  on  unoccupied  boyhood ' 
{CathcarV s  Health  Lectures:  Edinburgh, 
1884). 

3.  The  Elements  of  Physical  Educa- 
tion. 

[a)  The  exercises  should  he  adapted  to 
meet  the  needs  of  each  individual  case. — 
The  object  of  a  proper  physical  education 
is  to  develop  health  and  not  mere  strength, 
to  bring  the  body  to  its  highest  degree  of  | 
perfection,  and  not  to  convert  children  and  j 
youths  into  gymnasts  and  acrobats.  _  Its  \ 
principal  purpose  is  to  best  fit  the  individual 
for  the  duties  and  work  of  hfe,  and  not  to 
elicit  proficiency  in  mere  feats  of  skill  and 
adroitness. 

It  must  not  be  forgotten,  moreover,  that 
individuals  vary  greatly  in  the  quality  of  their 
physical  powers,  and  in  their  capacity  for 
muscular  exercise.  It  is  just  as  impossible 
to  form  a  great  mass  of  children  into  one 
gymnastic  class  as  it  is  to  place  those  children 


in  one  school  standard  under  one  teacher* 
Neither  age,  height,  size,  nor  sex  affords  sure 
means  of  classifying  children,  so  far  as  the 
needs  of  a  proper  physical  education  are 
concerned.  Each  individual  must  be  con- 
sidered upon  his  or  her  own  especial  merits, 
and  there  is  no  method  of  physical  training 
which  is  universal  or  all-sufficing,  and  adapted 
for  aU  sorts  and  conditions  of  human  beings. 
The  sending  of  a  child  to  a  gynmasium,  or 
the  placing  of  it  under  the  care  of  a  drill- 
sergeant,  is  as  crude  a  procedure  as  the  con- 
ducting of  a  child  within  the  walls  of  the  first 
school  met  with,  and  leaving  it  there  with 
the  impression  that  it  will  somehow  be  edu- 
cated. Physical  education  requires  as  much 
care  as  does  mental  education,  and  caUs  for 
as  much  subdivision  both  in  the  teaching 
and  in  the  taught.  Before  planning  out  a 
course  of  instruction,  a  child's  physical  con- 
dition should  be  inquired  into  with  as  much 
care  as  is  exercised  in  examining  an  adult  for 
life  insurance. 

(6)  The  exercises  should  he  carefully  de- 
vised, systematically  arranged,  and  suitably 
graduated. — The  exercises  should  be  planned 
upon  a  definite  system,  should  be  suited  for 
the  individual,  and  should  aim  at  the  equal 
employment  of  all  the  muscles,  and  not  at 
the  developments  of  a  few.  The  work  in  an 
ordinary  gynmasium  tends  to  throw  strain 
mairily  upon  the  upper  extremities,  while 
most  of  the  outdoor  games  tend  to  develop 
the  lower  limbs.  No  great  good  can  be  ob- 
tained from  tedious  driUing  and  pinrposeless 
marching,  and  the  time  devoted  to  physical 
training  should  never  be  so  absorbing  as  to 
allow  no  leisure  for  games  and  other  pleasant 
forms  of  recreation.  It  is  desu-able  that  the 
lessons  should  be  as  varied  and  as  interest- 
ing as  possible,  and  that  reasonable  oppor- 
tunity be  given  for  competition,  and  the 
encouragement  of  those  who  are  specially 
fitted  to  excel.  In  every  instance  violent 
intermittent  exercises  should  be  forbidden, 
and  the  performance  of  feats  of  strength 
should  never  come  within  the  scope  of  the 
education  scheme. 

(c)  The  exercises  should  he  carried  out 
v/nder  proper  guidance,  and  with  suitable 
and  efficient  apparatus. 

(d)  The  time  for  the  exercises  should  be 
carefully  selected. — Violent  exercise  after  a 
fuU  meal  is  obviously  bad,  and  a  course  of 
physical  instruction  should  not  be  carried 
out  in  the  case  of  children  who  are  tired  from 
a  long  day's  attendance  in  school,  or  who  are 
feeble  from  want  of  food. 

In  the  matter  of  schools,  it  is  well  that  the 
period  for  physical  traming  should  be  inter- 
polated among  the  hours  devoted  to  ordinary 
school  work.  The  Rev.  Dr.  Warre,  of  Eton, 
advises  that  a  schoolboy's  day  should  be  dis- 
posed of  as  foUows  :  Rest,  ten  hours ;  work, 
seven  hours  ;  meals  and  play,  seven  hours. 
So  far  as  adults  are  concerned,  the  takmg 
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of  violent  exercise  in  the  evening,  after  a 
long  and  arduous  day's  work,  is  often  in- 
jurious in  its  result.  There  is  no  better  time 
for  such  individuals  than  the  early  morning. 

(e)  Exercises,  so  far  as  is  possible,  sliould 
he  talcen  in  the  open  air,  or  in  a  large  and 
well-ventilated  room,  and  the  subjects  of  the 
instruction  should  be  properly  clad. — The 
atmosphere  of  many  gymnasia  and  fencing 
saloons  is,  especially  in  the  winter-time,  close 
and  unwholesome.  The  garments  worn 
should  be  light,  loose,  and  always  made  of 
wool. 

4,  The  Selection  of  Exercises 
according  to  Individual  Weeds. 

Children. — The  physical  training  of  the 
child  should  be  commenced  early,  should  be 
made  as  interesting  as  possible,  and  be  re- 
presented in  the  main  by  what  may  be 
termed  scientific  romping. 

The  exercises  should  be  given,  whenever 
possible,  in  classes. 

The  set  exercises  should  not  be  too  formal, 
and  never  be  too  long;  and  in  no  instance 
should  they  be  allowed  to  take  the  place  of 
the  ordinary  outdoor  games  of  children. 

Games  which  involve  shouting  should  be 
encouraged,  and  a  very  prominent  position 
given  to  running,  skipping,  games  with  baUs, 
and  jumping. 

The  most  rudimentary  of  all  games, 
'  touch,'  is  one  of  the  most  excellent.  The 
upper  Umbs  may  be  encouraged  by  such 
amusements  as  battledore-and-shuttlecock, 
and  the  lower  by  such  a  game  as  hop- 
scotch. 

The  set  exercises  should  take  the  form  of 
what  are  known  as  Swedish  gymnastics,  the 
vocal  march,  musical  drill,  and  the  class 
exercises  with  dimib-bell  and  bar-bell. 

Children  should  avoid  exercises  of  strength ; 
and,  in  the  main,  exercises  of  speed.  There 
is  httle  need  for  especial  gymnastic  appa- 
ratus. _  Those  best  suited  for  children  are 
the  climbing-rope,  the  inclined  ladder,  the 
vaulting-horse,  and  the  parallel  bars.  The 
detailed  exercises  are  described  ia  the  writer's 
work  on  Physical  Education  (London: 
1892).  ^ 

Girls  a/nd  Women. — The  physical  con- 
dition of  a  large  proportion  of  the  girls  and 
women  in  this  country  is  quite  deplorable, 

>  especially  among  the  middle  and  upper 

<  classes.  It  is  apt  to  be  ascribed  not  to  a 
totally  neglected  education,  but  to  the  belief 
that  growing  girls  are  always  awkward,  un- 

.  couth,  and  weedy.    This  belief  is  not  well 

;  founded. 

The  girl  is  too  often  encouraged  to  be 
dull,  to  be  prim,  to  be  subdued,  to  suppress 
!  the  outbursts  of  pure  animal  spirits.    She  is 
:  more  or  less  under  the  curse  of  that  detest- 
able adjective,  'lady-hke.'   She  spends  hours 
m  an  ill-ventilated  schoolroom  and  upon  a 
;  piano-stool,  and  the  rest  of  her  time  is  occu- 
;  pied  in  eating  and  sleeping,  in  preparing 


lessons,  in  stooping  over  needlework,  and  in 
taking  formal  walks  with  the  governess. 

A  good  digestion  and  vigorous  lungs  are 
more  useful  to  a  woman  in  the  battle  of  life 
than  a  knowledge  of  advanced  mathematics  ; 
and  sturdy  limbs  and  strong  hands  are  of 
more  value  to  the  mother  of  children  than 
even  decimal  fractions  and  a  famiharity  with 
irregular  verbs. 

Younger  girls  may  pursue  the  exercises 
named  in  dealing  with  the  education  of 
children.  Those  who  are  a  little  older  have 
an  infinite  variety  of  healthy  pursuits  at  their 
service — running,  skipping,  outdoor  games, 
riding,  skating,  swimming,  cricket,  games 
with  balls,  archery,  tennis,  and  certain  exer- 
cises in  the  gymnasium.  They  should 
practise  also  such  movements  as  develop  the 
abdomiaal  muscles,  and  should  never  neglect 
rowing. 

Fencing  in  moderation  is  good ;  a  tendency 
to  flat  feet  and  weak  ankles  may  be  met  by 
such  games  as  hop-scotch,  by  step-dancing, 
and  the  hornpipe. 

Cycling  may  as  weU  be  avoided,  and  jump- 
ing is  probably  not  advisable  for  girls  who 
have  passed  the  period  of  puberty. 

For  women,  such  exercises  as  have  just 
been  detailed  are  open,  with  the  obvious 
modifications  which  their  age  and  disposi- 
tions suggest. 

Lads. — Ladsbetween  fourteen  and  eighteen 
have  almost  every  form  of  exercise  and 
physical  recreation  open  to  them.  They 
should  avoid  feats  of  strength,  paper-chases, 
and  exercises  of  extreme  speed,  such  as 
sprint-running,  which  are  apt  to  cause  strain 
of  the  heart  as  well  as  other  kinds  of  injury. 

AdAilts. — Adults  between  eighteen  and 
twenty-five  have  the  whole  of  the  joys  of  the 
athletic  world  open  to  them,  and  if  a  man 
keep  in  training  and  in  practice  his  period  of 
athletic  life  may  be  extended  to  thirty.  The 
middle-aged  and  elderly  must  anticipate  a 
progressive  curtailment  of  their  more  active 
pursuits.  There  remain,  however,  walking, 
and  all  the  milder  forms  of  outdoor  exercise 
— riding,  rowing,  skating,  cycling,  golfing, 
and  the  use  of  the  simpler  gymnastic  appa- 
ratus. After  thirty,  few  men  are  capable  of 
undertaking  exercises  of  speed  without  actual 
risk.  Frederick  Treves. 

PHYSICAL    EXAMINATION".  — 

The  object  of  a  physical  examination  is  to 
ascertain  the  precise  seat,  limits,  and  charac- 
ters of  those  evidences  of  disease  which  are 
recognisable  by  our  senses,  and  which  are 
called  physical  signs.  In  making  such  an 
examination  we  bring  to  bear  all  our  senses, 
with  whatever  instrumental  aids  may  be 
available,  to  detect  the  signs  of  disease.  In 
the  present  article  a  description  will  be  given 
of  the  physical  examination  of — (1)  the 
Patient  Generally  ;  (2)  the  Cerebro -spinal 
System ;  (3)  the  Kespiratory  System ;  (4)  the 
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Organs  of  Circulation ;  (5)  the  Mediastinum ; 
and  (6)  the  Abdomen. 

1.  Greneral  Survey.— Our  attention  will 
first  of  all  be  naturally  attracted  to  the 
physiognomy  of  the  patient,  that  is,  to  his 
general  appearance  and  build.  We  note  his 
apparent  height  and  weight,  and,  if  possible, 
correct  our  observation  by  scale  and  measure. 
We  observe  the  state  of  nutrition,  firmness 
or  laxness  of  muscle,  corpulence,  thinness, 
emaciation — atrophy  of  any  particular  muscle 
or  group  of  muscles.  The  complexion  of  the 
patient  is  to  be  remarked,  v^hether  clear, 
sallovsr,  dark,  fair,  jaundiced,  or  pigmented: 
also  Uvidity  or  pallor  of  surface  and  mucous 
membranes.  The  apparent  age  as  contrasted 
with  actual  years  of  the  patient ;  elasticity 
of  features,  condition  of  hair,  presence  of 
arcus,  &c.  The  symmetry  and  play  of 
features,  the  expression  whether  of  vivacity, 
despondency,  suffering,  anxiety,  paralysis,  or 
hysteria.    See  Physiognomy. 

Whilst  making  these  preliminary  observa- 
tions, a  general  outline  of  the  history  of  the 
patient  and  of  his  present  illness  will  have 
been  eUcited. 

The  pulse  should  next  be  noted  {see  Pulse). 
We  may,  in  important  cases,  extend  our  in- 
quiries or  record  oitr  observations  by  means 
of  the  sphygmograph.    See  Sphygmogeaph. 

The  respiration  of  the  patient  requires 
attention  as  regards  rapidity;  mechanism, 
that  is,  whether  abdominal  or  thoracic  in 
normal  proportion ;  rhythm,  regular  or 
irregular,  easy  or  laboured  ;  and  freedom  or 
otherwise  from  pain.  The  action  of  the 
nares,  and  any  recession  or  otherwise  of  soft 
parts  during  respiration,  should  be  especially 
observed. 

In  health  and  imder  physiological  condi- 
tions of  age,  exercise,  emotion,  &c.,  there  is 
a  tolerably  constant  ratio  between  the  respi- 
ration and  pulse-rate,  namely,  one  respira- 
tion to  from  three  to  four  pulse-beats.  In 
disease  this  ratio  is  often  much  altered.  The 
average  respiration-rate  in  a  healthy  adult  is 
from  17  to  20  per  minute,  in  the  infant  about 
40  per  mmute,  between  one  and  five  years 
about  26  per  minute.  In  old  age  the  respi- 
rations are  very  slightly  accelerated:  in 
children  they  are  quick  and  often  irregular, 
being  momentarily  suspended  by  anything 
that  excites  their  wonder  or  close  attention. 

The  odour  of  the  breath  may  attract 
attention.  It  may  under  morbid  conditions 
be  foetid,  urinous,  'mercurial,'  alcohohc,  or 
gangrenous.    See  Breath,  The. 

The  condition  of  the  skim,  whether  dry  or 
hot,  moist  or  sweating,  and  the  presence  or 
absence  of  any  eruption,  scars,  ulcers,  or 
pigmentation,  will  be  duly  noted.  The  pre- 
sence of  pyrexia  will  be  exactly  ascertained 
by  the  use  of  the  clinical  thermometer,  an 
instrument  which  ranks  with  the  stethoscope 
in  value ;  but  the  employment  of  the  ther- 


mometer does  not  exclude  the  necessity  of 
testmg  the  condition  of  the  surface  by"  the 
hand,  whereby  we  observe  the  resultant  so 
to  speak,  of  the  bodily  heat,  tempered  it  may 
be  by  evaporation,  or  exaggerated  by  undue 
dryness  in  exposed  parts.  Probably  the  use 
of  the  siurface  thermometer,  in  combination 
with  the  ordinary  cUnical  instrimient,  woiUd 
more  exactly  give  us  this  mformation,  upon 
which  important  therapeutical  indications 
rest ;  but  the  hand  of  the  skilled  observer  fully 
suffices  for  the  purpose.  The  surface  ther- 
mometer is  of  value  in  estimating  localised 
eleva,tions  of  temperature  ;  for  example,  over 
the  site  of  an  empyema,  in  peritonitis,  and  in 
connexion  with  certain  nerve-lesions.  See 
Thermometeb,  Clinical. 

The  condition  of  the  finger-ends — clubbing, 
lividity— -must  be  observed.  Important  in- 
formation as  to  the  previous  acute  iUnesses 
within  the  past  six  months  can  be  obtained 
by  inspecting  the  nails,  a  transverse  furrow 
marking  the  period  of  defective  or  arrested 
nutrition  during  such  iUness. 

The  condition  of  the  teeth  may  indicate 
previous  illness  or  syphilitic  inheritance. 

The  state  of  the  eyes,  and  especially  any 
irregularity  of  the  pupils,  requires  attention. 

The  condition  of  the  tongue  and  gums 
furnishes  us  with  valuable  information. 

The  careful  superficial  inspection  of  the 
patient  in  the  manner  above  sketched  will 
perhaps  at  once  lead  to  a  more  minute  exami- 
nation of  some  one  organ  or  system  of  organs 
as  the  probable  seat  of  disease ;  and  having 
thus  far  succeeded  in  locating  the  disease, 
the  other  organs  and  functions  of  the  body 
will  of  course  come  under  review,  but  the 
physician  will  be  more  especially  inquisitive 
with  regard  to  such  organs  or  functions  as 
may  be  in  sympathy  with  those  in  which 
disease  has  been  detected. 

It  may  be,  however,  that  on  careftd  exami- 
nation we  fail  to  find  any  organic  lesion  to 
account  for  the  symptoms  j)resent,  and  for 
signs  of  wasting,  pyrexia,  &c.,  which  notify 
the  illness  of  the  patient.  We  may  then — 
but  not  till  then — refer  the  case  to  one  of 
those  blood-conditions  which  for  a  time  run 
their  course  without  manifesting  any  definite 
lesion. 

Again,  it  may  be  that  certain  signs  of 
general  illness,  and  especially  pyrexia  and 
wasting,  cannot  be  accounted  for  sufiiciently 
by  the  amount  of  disease  discovered.  Here 
we  must  suspect  that  the  lesion  we  have 
ascertained  is  but  an  expression  of  a  more 
general  state. 

Having  made  these  remarks — relating  to 
orderly  measures  of  inquiry,  without  a  due 
regard  to  which  no  physician  or  surgeon, 
however  skilful  in  any  one  department,  can 
fail  to  commit  the  errors  of  the  narrowest 
specialist — we  will  proceed  to  consider  the 
physical  examination  of  those  regions  of  the 
body,  especially  the  chest  and  abdomen,  in 
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which  objective  signs  can  be  accurately 
observed. 

2  Cerebro-spinal  System,  Physical 
Examination  of.— The  objective  pheno- 
mena of  disease  affecting  the  nervous  system 
are  oi^en  very  obscure,  and  it  is  the  niore 
important  that  they  should  be  sought  for  in  a 
methodical  manner. 

(a)  The  Head.— The  head  should  be  ex- 
amined as  to  size,  shape,  condition  of  fon- 
taneUes,  the  presence  of  wounds,  tumours,  or 
depressions. 

The  size  of  the  head  varies  greatly  m  dif- 
ferent persons  and  individuals,  without  any 
seemingly  corresponding  variation  in  the  con- 
dition of  the  bram.  It  is  very  difficult  to  say 
whether  enlargement  of  head  is  due  to  thick- 
ening of  the  skuU  or  enlargement  of  its  con- 
tents. In  rickets  and  in  hydrocephalus  the 
head  is  relatively  large ;  in  idiocy  relatively 
small. 

The  shape  of  the  head  is  of  more  import- 
ance than  the  size.  We  may  recall  the  long 
head,  with  square,  high  forehead,  of  rickets ; 
the  broad,  vaulted  skuU,  with  shallow  orbits 
and  prominent  eyes,  of  hydrocephalus. 

The  condition  of  the  cmierior  fontanelle 
must  be  carefully  observed  in  all  cases  of 
children  with  cerebral  symptoms — it  should 
be  neither  tense  nor  depressed. 

The  detection  of  local  changes,  such  as 
thickenings,  tumours,  scars,  or  depressions 
over  the  skull,  will  throw  much  light  upon  a 
case  presenting  cerebral  symptoms. 

(b)  The  Spinal  Colxtmn. — The  spinal  column 
must  be  carefully  examined  for  undue  promi- 
nence or  depression  of  spinous  processes,  or 
other  tumours,  and  for  lateral  or  antero- 
posterior curvature.  Kneading  and  percus-. 
sion  should  be  employed  over  each  spinous 
process  to  elicit  any  tenderness.  The  fingers 
should  be  passed  firmly  along  the  spinal 
groove  on  either  side  to  ascertain  if  there  be 
any  painful  point,  and  much  care  must  be 
taken  not  to  confound  such  pain  (commonly 
neuralgic)  with  true  spinal  tenderness.  The 
application  of  the  hot  sponge,  or  ice-bag,  suc- 
cessively to  different  parts  of  the  spine  is  a 
means  of  eliciting  valuable  signs  of  disease. 

In  all  cases  of  suspected  spinal  or  cerebral 
disease  the  superficial  and  deep  reflex  actions 
should  be  tested,  as  affording  important  indi- 
cations respecting  the  integrity  of  successive 
portions  of  the  cord,  and  the  condition  of  the 
parts  above.    See  Spinai;  Cord,  Diseases  of. 

By  the  ophthalmoscope  an  example  of  the 
cerebral  circulation  may  be  observed  in  the 
retina,  and  the  condition  of  vessels  noted. 
Certain  lesions  of  the  optic  disc  correspond 
also  with  deeper  and  more  widespread  ner- 
vous disease  [see  Ophthalmoscope  in  Medi- 
cine), By  the  use  of  ffraduated  compasses 
the  sensibility  of  the  peripheral  nerves  may 
be  estimated.  Electricity  enables  us  to  as- 
certain the  irritability  of  voluntary  muscles; 


and  by  the  dynamometer  we  may  compare 
muscular  power  on  the  two  sides.  See  Elec- 
tricity IN  Medicine  ;  and  Dynamometer. 

Further  details  respecting  the  diseases  of 
the  nervous  system,  and  the  methods  for 
theif  diagnosis,  wiU  be  found  under  appro- 
priate headings. 

3.  Respiratory  System,  Physical 
Examination  of. — The  respiratory  system 
includes  the  respiratory  tract  and  lungs. 

(A)  Larynx. — The  condition  of  the  larynx 
and  trachea  is  examined  into  by  listening 
to  the  voice,  whether  husky,  altered  in  tone, 
or  suppressed.  Any  tenderness  or  external 
deformity  is  ascertained  by  careful  palpation. 

By  means  of  the  laryngoscope  the  condition 
of  the  epiglottis,  larynx,  and  trachea  can  be 
thoroughly  explored.  See  Laryngoscope; 
and  Larynx,  Diseases  of. 

(B)  Chest. — In  making  an  examination  of 
the  chest,  the  physician  should  follow  a  me- 
thodical routme  of  inspection,  palpation, 
percussion,  and  auscultation. 

(1)  Inspection. — The  general  shape  and 
huild  of  the  chest  is  observed— whether  it 
be  the  broad,  well-formed  chest  of  robust 
health;  or  the  small,  narrow,  long  chest, 
with  antero-posterior  and  lateral  diameters 
diminished,  costal  angle  narrow,  and  ribs 
obhque  and  approximated — adapted  to  small 
lungs.  Or  the  thorax  may  be  unduly  ex- 
panded, with  wide  intercostal  spaces,  straight- 
ened ribs,  widened  costal  angle,  and  deep 
antero-posterior  diameter,  to  accommodate 
large  lungs.  Again,  the  thorax  may  be  dis- 
torted by  various  kinds  of  spinal  curvature, 
or  as  the  result  of  rickets,  or  from  external 
pressure,  as  in  the  depressed  lower  sternum 
of  shoemakers  (see  Deformities  of  the 
Chest).  Lastly,  there  may  be  local  flatten- 
ings  or  bulgings. 

The  movements  of  the  chest  are  of  great 
importance  in  diagnosis.  We  estimate  the 
freedom  or  otherwise  with  which  air  enters 
the  chest  during  inspiration  by  the  equable 
expansion  of  its  several  parts,  or  by  the 
immobility  or  recession  of  any  portion  the 
entry  of  air  into  which  is  retarded  or  im- 
peded ;  and  this  can  be  accurately  done  by 
means  of  the  pneumograph.  In  cases  of 
general  obstruction  to  entry  of  air,  whether 
by  impediment  at  the  main  air-passage  or 
in  its  entire  distribution,  there  is  universal 
recession  of  aU  the  soft  parts — the  supra- 
clavicular region  sinlcs  downwards,  the  hypo- 
chondria recede,  and  the  intercostal  spaces 
deepen  during  the  effort  to  expand  the  chest 
against  atmospheric  pressure.  On  the  other 
hand,  when  the  difficulty  of  expansion, 
whether  from  intrinsic  disease  or  obstruction 
of  passages,  is  restricted  to  one  side  of  the 
chest  or  to  a  portion  of  one  lung,  the  re- 
strained expansion  during  inspiration  is 
limited  to  that  portion.  Thus  from  inspec- 
tion alone  we  may  often  form  a  shrewd 
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guess  as  to  the  seat  and  even  the  nature  of 
the  disease  present. 

In  estunating  local  alteration  of  shape,  the 
eye  is  perhaps  more  useful  than  any  instru- 
ment of  measure.  Calipers  of  various  pat- 
terns may  be  used  for  taking  diameters  in 
different  directions.  But  for  recording 
differences  of  shape  on  the  two  sides  the 
cyrtometer  is  very  useful.  This  instrument 
was  originally  introduced  by  M.  Woillez, 
and  consisted  of  two  halves  of  a  jointed 
whalebone  measure,  connected  by  a  hinge, 
which  could  be  adapted  accurately  to  the 
shape  of  the  chest,  and  after  removal  the 
various  curves  on  the  two  sides  could  be 
traced  on  paper.  The  cyrtometers  now  most 
in  use  are  made  of  soft  metal,  two  sufficiently 
long  pieces  of  which  are  connected  by  an 
indiarubber  joint  or  hinge. 

Double  tape-measures  are  also  used  for 
ascertaining  the  circumference  on  the  two 
sides,  and  by  their  means  the  relative  ex- 
pansion during  respiration  on  the  two  sides 
can  be  compared.  Various  forms  of  stetho- 
meter  have  been  designed  for  the  same  pur- 
pose.   See  Stethometee. 

The  vital  capacity  of  the  lungs  may  be 
very  accvurately  estimated  by  means  of  the 
spirometer.    See  Spirometer. 

(2)  Palpation. — Palpation  is  employed  in 
aid  of  both  inspection  and  percussion. 

(a)  During  preliminary  inspection  of  the 
chest  the  position  of  the  heart's  apex-heat 
should  be  invariably,  and  as  a  matter  of  habit, 
ascertained,  and  any  deviation  from  its  nor- 
mal seat,  namely,  the  fifth  intercostal  space 
one  inch  to  the  sternal  side  of  the  left  nipple 
line,  should  be  noted. 

(b)  Any  local  bulging  or  tumour  will 
naturally  be  manipidated  to  ascertain  its 
relation  with  bone,  or  soft  structure,  whether 
it  be  solid  or  soft,  fluctuating  or  pulsatile. 

(c)  In  connexion  with  percussion,  the  trained 
observer  will  note  differences  of  resistance,  as 
well  as  of  sound,  over  diseased  areas. 

(d)  Increase  or  diminution  of  vocal  vibra- 
tion or  fremitus  will  be  noted  over  any  spot 
of  altered  resonance,  by  applying  the  hand 
and  making  the  patient  utter  some  resonant 
words,  such  as  'ninety-nine.' 

Vocal  fremitus  is  increased  by  consolida- 
tion of  lung  (unless  the  bronchus  be  ob- 
structed by  grovrth  or  otherwise) ;  diminished 
by  much  thickening  of  the  pleura,  by  obstruc- 
tion to  the  main  bronchus,  or  by  air  in  the 
pleura;  annulled  by  fluid  in  the  pleura. 
N.B.— In  many  cases  of  fluid  in  the  pleura 
some  vibrations  are  felt,  probably  communi- 
cated from  above.  The  loudness  or  feeble- 
ness of  the  voice  must  of  course  be  taken 
into  account  in  estimating  fremitus,  and 
corresponding  parts  on  the  two  sides  should 
always  be  compared. 

Loud,  coarse,  bronchial  rales  may  cause 
the  chest-walls  perceptibly  to  vibrate,  pro- 
ducing rhonchal  fremitus.    Pleuritic  friction 


may  likewise  be  perceptible  to  the  hand 
applied — friction  fremitus.  In  cases  of 
effusion  into  the  pleural  cavity,  or  in  hydatid 
cysts  near  the  B\xxi&ce,  fluctuation  may  be 
elicited  on  palpation. 

(3)  Percussion. — Percussionis  the  method 
of  examination  by  which  we  detect  the  various 
degrees  of  resonance  of  different  parts  of  the 
chest,  depending  upon  the  relative  amount 
of  air  and  solid  structure. 

It  is  best  to  use  the  fingers  for  percussing, 
one  finger  of  the  left  hand  being  placed 
firmly  over  the  point  to  be  percussed,  and 
struck  with  one  or  two  of  the  fingers  of  the 
right  hand,  semi-flexed,  so  that  the  tips  of 
the  fingers  fall  vertically  upon  the  pleximeter 
finger.  Percussion  should  be  made  from  the 
wrist,  not  from  the  elbow ;  the  stroke  should, 
as  a  rule,  be  light,  and  always  perfectly  even 
on  the  two  sides  ;  sometimes  a  heavier  stroke 
may  be  needed,  but,  as  a  rule,  far  more  in- 
formation is  obtained  from  hght  than  from 
heavy  percussion.  In  comparing  the  per- 
cussion note  over  the  two  sides  of  the  chest, 
points  exactly  corresponding  must  be  taken, 
and  the  pleximeter  finger  must  be  placed  in 
a  corresponding  position;  for  example,  it 
must  not  be  placed  parallel  with  the  ribs  on 
one  side  and  across  them  on  the  other. 

The  sense  of  touch  is  very  valuable  in  per- 
cussion in  estimating  resistance  of  the  part 
struck.  Dulness,  and  particularly  the  hard- 
ness and  want  of  resilience  over  thickened 
adherent  pleura,  may  thus  be  readily  felt 
by  the  pleximeter  finger  during  percussion. 
This  sense  of  touch  should  be  carefully 
cultivated,  and  its  deprivation  is  a  great  dis- 
advantage in  the  use  of  the  artificial  plexi- 
meters  and  percussors  first  introduced  by 
Piorry,  although  possibly  these  may  be  useful 
for  demonstration  to  a  class.  The  observer 
should  not  be  content  with  comparing  corre- 
sponding points  on  the  two  sides  of  the  chest 
from  above  downwards,  but  he  should  invari- 
ably trace  any  dulness  or  resonance  from 
either  side  across  the  sternum  to  ascertain 
the  limits  of  resonance  or  dulness  in  this 
direction.  From  neglect  of  this,  important 
information  is  often  missed.  The  height  to 
which  the  pulmonary  note  extends  above  the 
clavicle  on  the  two  sides  should  be  compared. 

Begions  of  the  chest. — For  convenience  in 
describing  the  distribution  of  signs,  both  of 
percussion  and  auscultation,  it  is  customary 
to  divide  the  chest  into  regions.  The  names 
employed  to  distinguish  these  regions  suflB- 
ciently  define  their  limits,  namely,  the  supra- 
clavicular, clavicular,  infra-  or  siib-clavicular, 
mammary,  infra-mammary  regions  on  each 
side  in  front;  the  superior  and  inferior 
axillary  regions  ;  the  supra-spinous,  infra- 
spinous,  inter-scapular,  and  infra-scapular 
regions  on  each  side  posteriorly. 

{a)  Normal  Percussion  Signs.— There  is 
a  certain  standai-d  degree  of  resonance  over 
the  lungs,  only  to  be  duly  estimated  by  expe- 
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rience,  which  is  known  as  normal  pulmonary 
resona7ice.  In  certain  regions  of  the  chest 
the  pulmonary  resonance  is  naturally  lessened 
or  replaced  by  dulness.  Puhnonary  reson- 
ance should  commence  1^  inch  above  the 
level  of  the  clavicle.  In  the  clavicular  and 
sub-clavicular  regions,  on  firm  percussion, 
the  note  should  be  even  on  the  two  sides,  as 
low  as  the  third  rib.  Below  this  level,  on 
the  right  side,  we  still  obtain  full  resonance 
until  we  arrive  at  the  fourth  space,  where  in 
the  mammary  line  the  note  becomes  slightly 
raised  and  shortened,  becoming  dull  in  the 
fifth  space  and  downwards  to  the  margin  of 
the  cartilages.  On  very  hght  percussion  the 
pulmonary  resonance  may  be  obtained  half 
a  space  lower ;  and  at  least  an  inch  to  two 
inches  difference  in  level  may  be  obtained 
between  the  extreme  limits  of  deep  expira- 
tion and  inspiration.  In  the  lateral  (axillary) 
region  the  limit  of  percussion -resonance 
reaches  about  an  interspace  lower.  At  the 
sternal  margin  it  is  a  Httle  higher,  from  the 
encroachment  of  the  right  side  of  the  heart 
upon  the  inferior  angle  of  the  lung.  Eoughly, 
and  for  clinical  purposes,  a  line  drawn  out- 
wards firom  the  base  of  the  xiphoid  cartilage 
may  be  said  to  define  the  upper  border  of  the 
liver-dulness. 

On  the  left  side,  in  the  line  midway  be- 
tween the  sternum  and  nipple,  we  already, 
at  the  third  cartilage,  obtain  elevation  of 
pitch  and  shortening  of  the  percussion  note  ; 
and  at  the  fourth  space  dulness,  from  the 
underlying  heart.  Between  this  (mid-sterno- 
nipple)  line  and  the  sternum,  and  bounded 
above  by  the  fourth  cartilage  and  below  by 
the  level  of  the  apex-beat,  is  the  normal  area 
of  superficial  cardiac  dulness.  In  the  nipple 
line  at  the  corresponding  levels  ^  some 
deadening  of  percussion  note  may  be  ob- 
tained, but  pulmonary  resonance  is  other- 
wise clear  to  the  sixth  rib ;  in  the  lateral 
axillary  region  to  the  seventh.  Below  the 
sixth  rib  ia  front,  and  the  seventh  laterally, 
stomach  resonance  is  obtained. 

Over  the  stermim,  percussion  is  naturally 
somewhat  wooden  and  resisting,  within 
degrees  varying  with  the  condition  of  the 
bones.  The  first  piece  of  the  sternum  is 
normally  somewhat  less  resonant  than  the 
next  two  pieces,  but  it  should  be,  on  firm 
percussion,  by  no  means  duU.  Below  the 
level  of  the  fourth  cartilages  the  heart  and 
liver  cause  the  note  to  be  dull,  although 
even  here  a  certaia  degree  of  resonance  is 
in  health  communicated  from  the  adjacent 
right  lung. 

In  the  posterior  regions  of  the  chest  the 
degrees  of  resonance  are  almost  entirely  in 

1  By  employing  the  terniB  '  lines '  and  '  levels '  to 
mean  the  vertical  lines  and  horizontal  levels,  in 
connexion  with  definite  anatomical  points,  e.g.  mid- 
scapular,  nipple  lines,  nipple-,  second-,  third-,  fourth-, 
(fee,  rib  levels,  any  portion  of  the  chest-surface  may 
be  accurately  defined. 


accordance  with  the  thickness  and  character 
of  superjacent  tissues.  Thus  in  the  scapular 
and  inter-scapular  regions  increased  force  of 
percussion  is  necessary  to  eUcit  pulmonary 
resonance,  whilst  in  the  lateral  and  tafra- 
scapular  region  the  percussion  note  is  full 
and  low-pitched.  On  the  right  side  this 
resonance  is  replaced  by  duhiess  below  the 
tenth  rib,  and  deep  percussion  wiU  ehcit  a 
certain  impairment  of  resonance  as  high  as 
the  ninth  rib,  in  the  mid-scapular  line.  On 
the  left  side  resonance  should  be  good  to  the 
extreme  base,  except  that  in  the  posterior 
axillary  line  a  small  and  restricted  area  of 
dulness  may  be  sometimes  made  out,  cor- 
responding with  the  position  of  the  spleen. 

(6)  MoKBiD  Percussion  Signs. — Modifi- 
cations in  the  distribution  of  percussion 
resonance  over  the  chest  may  be  produced 
either  by  general  or  by  local  causes. 

General  causes.  —  Pulmonary  vesicular 
emphysema,  by  enlarging  the  lungs  and  ex- 
tending their  boundaries,  causes  encroachment 
of  pulmonary  resonance  over  those  regions — 
the  prsecordial,  right  infra-mammary,  sternal, 
and  right  inferior  basic — which  are  normally 
dull.  In  congenital  smaUness  of  lungs  the 
boundaries  of  pulmonary  resonance  are  some- 
what retracted,  so  that  liver-dulness  in  front 
and  behind  is  slightly  higher,  and  heart- 
dulness  more  extensive. 

Local  causes. — One  class  of  these  are  en- 
croachments of  other  organs.  Enlargement 
of  the  heart  will  cause  increased  area  of 
prsecordial  dulness  upwards  and  to  the  left, 
or  upwards  and  to  the  right,  according  as  the 
left  or  right  side  of  the  heart  is  most  aftected. 
Effusion  into  the  pericardium  will  cause 
similar  dulness,  extending  upwards  towards 
the  manubrium  sterni,  and  to  the  right 
beyond  the  sternum.  Aneurysmal  tumours 
in  connexion  with  the  heart  or  great  vessels, 
give  rise  to  dulness,  chiefly  in  the  neighbour- 
hood of  the  sternum  above  the  fourth  carti- 
lage, or  in  one  or  other  inter-scapular  region. 
Enlargement  of  the  liver  and  spleen  will 
cause  them  to  encroach  upon  the  pulmonary 
resonance.  Effusion  into  the  peritoneum,  if 
extensive,  will  cause  displacement  upwards 
of  the  abdominal  organs  and  diaphragm, 
encroaching  upon  the  lower  area  of  pul- 
monary resonance,  and  even  causing  coUapse 
of  the  lower  portion  of  the  lungs,  thus  giving 
rise  to  dulness. 

Effusion  of  fluid  into  the  pleura  will  give 
rise  to  absolute  dulness  to  the  level  to  which 
the  effusion  extends  upwards.  The  upper 
boundary  of  this  dulness,  if  the  lungs  be 
sound,  varies  slightly  with  the  position  of 
the  patient.  In  order,  however,  accurately 
to  define  the  upper  margin  of  dulness  from 
fluid  effusion  the  lightest  possible  percussion 
must  be  employed.  In  any  case  of  consider- 
able effusion  into  the  pleura  the  dulness 
encroaches  upon  the  median  line,  and  towards 
the  opposite  side.    See  Pleura,  Diseases  of. 
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The  chief  kinds  of  morbid  percussion  signs 
will  now  be  discussed. 

Dulnesa,  hardness,  flatness  These  terms 

are  by  no  means  synonymous  with  regard  to 
percussion  soimds.  Dulness  varies  infinitely 
m  degree.  Thus  over  a  pleuritic  effusion  the 
tonelessness  is  absolute ;  and  to  this  degree 
of  completeness  of  dulness  the  term  flatness 
of  percussion  note  is  sometimes  appHed. 
There  are  but  a  few  other  chest-conditions  in 
which  such  absolute  dulness  is  obtained ;  for 
example,  extensive  pericardial  effusions,  hy- 
datid tumours,  extensive  malignant  growths 
mvading  the  lungs  and  infiltrating  the 
bronchi.  In  inflammatory  consoHdation  of 
the  lung  there  is  always  a  certain  degree  of 
wooden  tone  in  the  percussion  note.  In 
cases  of  scattered  patches,  or  nodules,  of 
consolidation  in  the  lungs,  with  air-containing 
tissue  around,  the  dulness  may  be  only  very 
slight,  amounting  to  a  mere  shortening  of 
the  note  with  elevation  of  pitch.  In  esti- 
mating the  slight  shades  of  dulness  elevation 
of  pitch  is  the  first  point  to  arrest  the  atten- 
tion. Hardness  of  percussion,  always  more 
or  less  appreciable  with  duhiess,  is  associated 
especially  with  consohdations  of  lung  over- 
laid by  thickened  adherent  pleura. 

SJcodaic  resonance. — In  all  cases  of  con- 
siderable effusion  of  fluid  into  the  pleura,  in 
which  the  lung  is  not  completely  collapsed,  a 
peculiar  high-pitched  tjnaipanitic  resonance 
is  found  at  the  sterno-clavicular  region  on  the 
same  side.  This  resonance,  called  Skodaic 
resonance,  is  a  very  characteristic  sign,  and 
has  been  attributed  to  relaxation  of  lung  still 
in  contact  with  the  chest-waU.  As  the  effu- 
sion advances  to  completely  fill  the  chest, 
this  resonance  becomes  replaced  by  dulness. 

"When  effusion  of  fluid  follows  upon  pneu- 
mothorax, the  lung,  unless  held  above  by 
strong  adhesions,  is  already  completely  col- 
lapsed; and  above  the  level  of  the  dulness 
caiised  by  fluid  there  is  a  tympanitic  note, 
caused  by  free  air  in  the  pleura.  In  this 
case  the  level  of  the  fluid  in  the  pleura  shifts 
with  every  change  in  the  position  of  the 
patient. 

Whether  the  effusion  be  of  serum,  pus,  or 
blood,  the  percussion  signs  are  the  same. 

Wooden  percussion  note  is  obtained  by 
percussing  over  thickened  pleura  with  some 
air-containing  tissue  beneath.  The  sense  of 
resistance  is  marked,  the  pitch  high,  and  the 
duration  of  sound  short.  This  degree  of 
dulness,  with  increased  resistance,  is  com- 
monly present  below  the  clavicle  in  cases  of 
phthisis,  with  thickened  pleura,  and  perhaps 
small,  empty  cavities,  bounded  by  hardened 
lung-tissue. 

Amphoric  or  tubular  percussion  is  the 
sound  elicited  by  percussing  over  a  super- 
ficial empty  cavity,  connected  by  adhesions 
to  the  chest- wall.  The  pitch  varies  with  the 
size  of  the  cavity,  but  is  always  somewhat 
high.    The  sound  can  be  exactly  imitated  by 


percussing  the  cheek  drawn  tensely  over  the 
teeth,  with  the  mouth  slightly  open. 

Crachcd-metal  sovmd,  or  hruit  de  pot  feU 
is  obtained  by  sharp  percussion  over  a  cavity 
such  as  the  above.  Sudden  displacement  of 
air  in  the  cavity  will  cause  the  sound,  which 
somewhat  resembles  that  produced  by  placing 
the  two  hands  hollowed  in  apposition,  and 
striking  upon  the  knee.  A  little  secretion  in 
the  cavity  will  facilitate  the  production  of 
the  sound.  This  physical  state  may  often  be 
appreciated  by  the  touch  before  the  sound 
can  be  heard.    It  is  of  little  clinical  value. 

Bell  sound  is  elicited  by  combined  percus- 
sion and  auscultation,  and  when  present  is 
characteristic  of  a  very  large  thin-walled 
cavity  in  immediate  contact  with  the  thoracic 
waU,  and  is  most  generally  significant  of  pneu- 
mothorax. The  stethoscope  must  be  appUed 
over  the  resonant  part  of  the  chest,  and  at 
another  point  within  the  same  area  a  piece 
of  metal,  such  as  a  coin,  laid  upon  the  chest, 
must  be  smartly  struck  with  a  second  piece 
of  metal.  The  auscultator  hears  a  sound  of 
a  clear  bell-Hke  character  within  the  chest, 
which  is  of  quite  a  different  quality  from 
that  produced  by  the  mere  contact  of  metals. 
;  It  is  essential  for  the  production  of  this  sign 
I  that  the  stethoscope  and  the  struck  metal  be 
both  within  the  area  of  chest-surface  corre- 
sponding with  the  air-containing  sac  of  the 
pleura.  If,  for  instance,  either  be  placed 
over  a  point  below  the  level  of  any  fluid 
effusion  present  the  sound  will  be  lost,  to 
be  recovered  on  altering  the  position  of  the 
patient  so  as  to  displace  the  fluid.  By  means 
of  this  sign,  the  limits  of  a  pneumothorax 
may  be  accurately  defined. 

Hydatid  fremitus  is  a  vibratile  sensation, 
sometimes  to  be  felt  on  smart  percussion 
over  an  hydatid  effusion.  In  cases  of  pyo- 
pneumothorax a  similar  sensation  may  some- 
times be  felt,  on  percussing  at  the  exact  level 
of  the  surface  of  the  effused  fluid. 

(4)  Auscultation. — Auscultation  simply 
means  the  act  of  listening;  but  the  ai't  of 
auscultation  implies  a  great  deal  more  than 
this,  namely,  the  appreciation  of  the  healthy 
or  morbid  conditions  which  produce  the 
sounds  heard  on  applying  the  ear  to  the 
chest  or  to  other  parts.  If  the  ear  of  the 
observer  be  directly  applied  to  the  chest  or 
part  under  observation,  auscultation  is  said 
to  be  immediate.  If  some  substance  or  in- 
strument be  used  as  a  medium  between  the 
ear  and  the  part  imder  observation,  mediate 
auscultation  is  said  to  be  practised.  Such 
an  instrument  is  named  a  stethoscope.  See 
Stethoscope. 

{a)  Normal  Respiratory  Sounds. — If  the 
stethoscope  be  applied  over  the  trachea  of  a 
healthy  person,  tubular  blowing,  or  bronchial 
respiration,  is  heard — that  is,  a  sound  as  of 
an:  blown  to  and  fi-o  thi-ough  a  tube,  and  with 
moderate  velocity;  the  mechanism  of  the 
sound  being  the  entrance  and  outflow  of 
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air-ciirrents  through  the  narrowed  glottic 
aperture  of  the  trachea,  producing  sonorous 
vibrations  within  the  tube  below.  As  the 
stethoscope  is  passed  downwards  to  the  iirst 
piece  of  the  sternum,  the  same  sound  is  still 
heard,  but  more  distant  and  muffled.  In  the 
upper  inter-scapular  region,  where  the  great 
divisions  of  the  bronchi  are  comparatively 
superficial,  the  tracheal  soimds  may  still  he 
indistinctly  recognised  ;  but  below  and  aside 
from  these  points  these  sotinds  are  normally 
obscured  by  the  vesicular  pulmonary  sounds, 
into  the  production  of  which  they,  however, 
necessarily  enter. 

The  pulmona/ry  vesicular  hreath-sound  is 
produced  by  the  friction  of  air  entering  the 
au--sacs  fi-om  the  minute  bronchioles,  and  it 
is  supplemented  by  the  conduction  of  what 
remains_  of  the  glottic  breath-sound,  now 
infinitely  subdivided.  Dm-ing  calm  breathing 
the  sound  accompanying  insjnration  should 
be  soft  and  breezy,  giving  the  idea  of  innu- 
merable similar  and  associated  sounds.  In 
intensity  the  soimd  is  uniform  fr'om  com- 
mencement to  near  the  end,  when  it  fades 
without  perceptible  interval  into  the  expira- 
tory soimd.  The  expiratory  sound  com- 
mences at  the  moment  inspiration  ceases, 
being  continuous  with  the  inspiratory  sound, 
but  it  rapidly  fades  in  intensity,  ceasing  to 
be  audible  after  the  first  one-fifth  or  one-third 
of  the  expiratory  act.  Of  the  time  occupied 
between  the  commencement  of  one  inspiration 
and  that  of  the  next,  the  inspiratory  act  occu- 
pies nearly  one-half  (i\ths);  the  expiratory  act 
occupies  the  remaiader,  with  the  exception 
of  a  very  brief  interval  of  pause,  between  the 
end  of  expiration  and  the  commencement 
of  the  next  inspiration.  It  may  here  be 
observed  that  when  the  '  expiration  '  is  said 
to  be  prolonged,  it  is  meant  that  the  ex- 
piratory sound  is  audible  through  a  longer 
period  of  the  act  than  natural. 

If  the  respiration  be  hiirried  and  forced, 
the  inspiratory  sound  is  coarser  and  louder, 
and  the  expiration  more  audible,  these  sounds 
approximatiug  to  the  puerile  breathing  which 
is  normal  to  young  children. 

In  health  the  vesicular  breath-sound  should 
be  about  equally  well  heard  over  the  front 
and  back  of  the  chest,  allowance  being  made 
for  additional  thickness  of  covering  over  cer- 
tain regions. 

(b)  Morbid  Eespiratory  Sounds. — P^le- 
rile,  compensatory,  or  supplementary  breath- 
ing is  characterised  by  increased  loudness  of 
vesicular  breath-sound,  with  some  prolonga- 
tion of  expiration.  Besides  being  audible 
over  the  chest  generally  in  healthy  young 
children,  this  exaggerated  breath-sound  may 
be  heard  over  certain  parts  of  the  chest  in 
persons  who  have  some  other  part  disabled 
or  diseased.  Thus,  with  effusion  of  fluid 
into  one  pleura,  the  respiratory  sounds  over 
the  opposite  lung  are  exaggerated  or  puerile. 
If  one  apex  be  diseased,  the  breath- sound  at 
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the  other  apex  is  exaggerated.  This  increased 
breath-sound  to  make  up  for  deficient  func- 
tion elsewhere  is  called  comptensatory  or 
supplementary  breathing. 

The  breath-sound  may  be  enfeebled  over 
the  whole  chest,  as  in  cases  of  emphysema  or 
thoracic  muscular  debility.  Localised  en- 
feeblement  of  breath-sound  may  be  due  to 
several  causes — (1)  local  emphysema  ;  (2) 
adherent  and  thickened  pleura,  as  after  old 
pleurisy  at  the  base  ;  (3)  blocking  of  the 
alveoli  by  catarrhal  products — common  in 
commencing  phthisis  at  one  apex ;  (4)  clo- 
sm-e  of  bronchial  tubes  by  plugs  of  mucus, 
or  from  spasm.  If  the  rest  of  the  lungs  be 
free,  this  local  enfeeblement  is  made  up  for 
by  compensatory  breathing  on  the  opposite 
side,  or  in  other  parts  of  the  same  lung. 

Suppressed  breath-sound  signifies  removal 
of  lung  from  the  surface  by  effusion  of  air  or 
of  fluid  into  the  pleura,  or  occlusion  of  a  main 
bronchus  by  compression  or  morbid  growth. 

Wavy  and  jerking  respiration  are  terms 
characterising  a  kind  of  respiration  in  which 
the  inspiration  is  either  partially  or  com- 
pletely interrupted  several  times.  The  expi- 
ration is  rarely  thus  affected.  Waviness  of 
respiration  may  be  due — (1)  to  an  irregular 
action  of  the  inspiratory  muscles,  common  in 
nervous  people ;  (2)  to  cardiac  impulse,  in 
which  case  these  interruptions  are  rhythmic 
with  the  heart's  pulsation;  (3)  unequally 
distributed  impairment  of  the  lung- elasticity, 
for  example,  in  early  tubercle-deposits.  Dr. 
Walshe  considered  that  pleuritic  adhesions 
may  have  the  same  effect.  It  wUl  be  seen 
then  that  waviness  of  breath-sound  is  very 
commonly  independent  of  any  organic  change, 
and  requires  other  signs  to  render  it  of  any 
value  in  diagnosis.  Jerking  resjpiration  or 
interrupted  breath-sound  is  more  commonly 
due  to  organic  lesions  of  the  third  kind  men- 
tioned. 

Gogged  breath-sound  is  a  somewhat  clumsy 
term  applied  to  a  form  of  interrupted  respi- 
ration in  which  the  interruptions  are  very 
even,  three  or  four  to  each  inspiration.  Much 
importance  is  attached  to  the  sign  by  some 
authors.  It  appears  to  be  due  to  obstruction 
in  the  smallest  bronchioles,  either  by  dryish 
secretion  or  small  nodules  of  tubercle,  reqmr- 
ing  some  accumulation  of  inspiratory  force 
to  overcome  it.  The  sounds  commonly  give 
place  to  a  bubbling  rale. 

Harsh  respiration  with  prolongation  of 
expvration  im^Dlies  a  want  of  vesicularity  in 
the  sound.  Whilst  vesicular  breath-sound 
has  been  compared  to  the  sound  produced 
by  the  breeze  passing  through  leaf-laden 
trees,  harsh  breathing,  on  the  other  hand, 
resembles  a  similar  breeze  traversing  then- 
naked  branch-tops.  Some  prolongation  of 
the  expiratory  sound  is  inseparable  fi'om 
harshness  of  breath-sound.  Harshness  of 
breath-sound  by  no  means  implies  increased 
i  loudness — rather  the  contrary.  Enfeebled 
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respiratory  murmur  is  commonly  harsh — 
always  so  when  due  to  alveolar  obstruction. 
The  meaning  of  harshness  of  breath-sound 
is  simply  commencing  consolidation  ;  it  goes 
with  incipient  dulness,  and  is  one  of  the 
eai'liest  signs  of  apex-disease  in  consumption. 
There  can  be  little  doubt  that  its  real  mecha- 
nism depends  upon  the  extinction  of  the 
vesicular  part  of  the  normal  breath-sound, 
and  the  better  conduction  of  the  glottic 
sounds,  which  at  peripheral  parts  of  the  limg 
are  usually  muffled  and  obscured  by  the 
vesicTilar  sounds.  The  prolongation  of  the 
expiration  is  very  characteristic  of  this  early 
alteration  of  the  respiratory  sounds ;  and  it 
may  here  be  observed,  in  passing,  with 
regard  to  morbid  breath-sounds,  that  the 
expiration  is  the  most  important  pa/rt  of  the 
respiratory  act  to  attend  to  in  auscultation. 

Divided  respiration,  usually  described  as 
a  separate  evidence  of  disease,  is  really  an 
inseparable  factor  of  harshness  of  respiration. 
Instead  of  the  two  component  sounds,  inspira- 
tion and  expiration,  fading  imperceptibly  into 
one  another,  they  are  more  or  less  distinctly 
separate,  the  more  so  as  the  more  typical 
bronchial  type  of  breathing  is  acquired. 
Deficiency  of  elasticity  is  the  cause  to  which 
the  division  is  usually  ascribed ;  it  is,  how- 
ever, a  significant  feature  of  glottic  breathing. 

Bronchial  respiration  is  most  typically 
heard  over  simple  lung-consolidation,  as 
pneumonia  at  the  base  or  apex.  Skoda  well 
describes  the  sound  as  acoustically  identical 
with  that  produced  by  placing  the  mouth  in 
the  position  to  pronounce  the  guttural  ch  (as  in 
choir  or  c/i-ristian),  and  drawing  the  breath  to 
and  fro.  The  inspiratory  and  expiratory  sounds 
are  about  equal  in  length,  nearly  identical  in 
pitch,  and  distinctly  divided  from  one  an- 
other. The  sound  varies  in  intensity  and 
definition,  from  the  most  intense  tubular  or 
tracheal  breath-sound,  to  the  lower-pitched 
and  more  diffuse  blowvng  respiration  {dif- 
fused bronchial  breathing).  Besides  hepa- 
tisation  of  lung,  this  form  of  respiratory 
sound  may  be  produced  by  other  condensa- 
tions of  lung,  for  example,  from  pressure,  or 
by  tumours  extending  from  the  neighbour- 
hood of  a  large  bronchus  to  the  surface,  such 
as  enlarged  bronchial  glands,  mediastinal 
growths,  and  anem^smal  tumours.  The  more 
diffused  blowing  sounds  are  due  to  less  com- 
plete consolidation.  It  is  essential  that  the 
bronchi  be  patent,  in  order  that  bronchial 
respiration  may  be  heard ;  thus,  in  cases  of 
cancerous  growth  invading  a  lung  from  its 
root  and  occluding  the  bronchi,  no  respfration 
is  audible.  As  regards  mechanism,  however, 
it  can  scarcely  be  maintained  that  the  sound 
is  produced  by  the  passage  to  and  fro  of  the 
air  in  the  bronchi  of  the  consolidated  lung  ; 
for  (1)  at  the  period  when  bronchial  breath- 
ing is  most  distinct,  the  lung  is  immovably 
fixed  by  exudation  ;  (2)  the  play  of  the  chest- 
wall  on  the  affected  side  is  almost  or  quite 


restrained;  (3)  the  air-cells  being  occupied, 
there  is  no  reason  why  air-currents  should 
penetrate  the  bronchi.  Hence  it  would 
seem  that  bronchial  respiration  is  but  the 
glottic  breath-sound  reverberating  through 
the  bronchial  tubes,  and  well  conducted  to 
the  surface.  A  remarkable  experiment  of 
MM.  Bondet  and  Chauveau  {Bevue  Men- 
suelle,  1877)  strikingly  confirms  this  view. 
In  a  horse  with  hepatisation  of  the  base  of 
one  lung  and  bronchial  breath-sound  over 
the  part  affected,  the  trachea  was  incised 
below  the  glottis,  and  the  wound  held  widely 
open  ;  the  bronchial  breathing  immediately 
disappeared,  all  respiratory  sounds  ceasing 
over  this  portion  of  lung,  whilst  elsewhere 
the  vesicular  breath-sound  was  unimpaired. 
A  musical  reed  was  now  inserted  into  the 
wound,  and  the  musical  sounds  were  well 
conducted  over  the  consoHdation,  but  little 
audible  over  the  healthy  portion  of  lung. 

Cavernous  respiration  is  a  breath-sound 
in  which  the  inspiration  and  expiration  have 
both  a  hollow  blowing  quahty.  It  is  to  the 
expiration  that  the  hollow  wavering  quahty 
characteristic  of  this  breath-sound  is  espe- 
cially attached,  and,  as  pointed  out  by  Dr. 
E.  Thompson,  the  expiratory  sound  is  lower 
in  pitch  than  the  inspiratory.  Cavernous 
breathing  signifies  pulmonary  cavity  usually 
phthisical — (1)  exceeding  in  size  an  unsheUed 
walnut ;  (2)  either  empty  or  at  least  partially 
so ;  and  (3)  communicating  with  one  or  more 
patent  bronchial  tubes.  Softening  of  tubercle 
or  caseous  pneumonia,  pulmonary  abscess,  or 
bronchial  dilatation  of  sufficient  size,  are  the 
most  common  causes  of  cavity  in  the  lung. 
This  abnormal  sound  is  formed  by — {a)  the 
passage  to  and  fro  of  afr  mto  a  cavity  with 
the  respiratory  movements  ;  (6)  the  conduc- 
tion and  modified  reinforcement  of  the  glottic 
respiratory  sound  within  a  cavity. 

Amphoric  breath-sound  is  a  variety  of 
cavernous  respiration  having  the  same  cha- 
racters, but  on  an  exaggerated  scale  ;  that  is, 
not  necessarily  exaggerated  as  regards  loud- 
ness, but  having  all  the  quahties — blowing 
character  and  hoUowness — intensified.  This 
sound  is  heard  over  a  large  superficial  cavity, 
either  in  the  lung,  or  in  the  pleura  freely  com- 
municating with  the  lung.  Its  mechanism 
is  identical  with  that  of  cavernous  respfra- 
tion, only  that  the  size  of  the  cavity  is  large. 

(c)  Adventitious  Auscultatory  Signs. — 
A  rale  or  rhonchus  is  a  sound  produced  by 
impediment  to  the  entry  or  escape  of  air 
within  the  lungs  or  bronchial  tubes.  The 
impediment  may  be  from  narrowing,  or 
secretion  within  the  tubes;  fr-om  secretion 
within  the  alveoli ;  or  from  destructive 
softening  or  oedema  of  the  lung-tissue.  The 
rales  that  may  be  audible  over  the  chest,  are 
—sonorous,  sibilant,  crepitant,sub-crepitant, 
mucous,  dry  crackling,  moist  craclcling,  and 
cavernous. 

Sonorous  and  sibilant  rdles  are  noises  of 
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a  snoring  or  whistling  kind,  which  are  pro- 
duced in  the  air-passages.  They  are  audible 
with  both  inspiration  and  expiration  (or  with 
either),  and  are  for  the  most  part  transitory 
sounds,  being  temporarily  or  permanently 
removed  by  cough,  or  in  other  cases  by  the 
rehef  of  the  spasm  which  has  occasioned 
them.  They  obscure  or  altogether  mask  the 
normal  respiratory  sounds.  Any  narrowing 
of  an  air-tube  will  give  rise  to  a  sonorous  or 
sibilant  rale  according  to  the  degree  of  nar- 
rowing and  the  size  of  the  tube.  Thus,  if  the 
larger  tubes  be  affected,  and  the  narrowing 
not  great,  the  coarser  sound  is  produced.  If, 
on  the  other  hand,  the  finer  tubes  be  partially 
occluded,  or  a  larger  tube  be  greatly  narrowed, 
the  finer  sibilus  is  caused.  The  rales  are 
audible  throughout  the  territory  of  the  tubes 
affected.  Thus  if  a  main  bronchus  be  com- 
pressed or  narrowed,  the  sonorous  rale  so 
occasioned  will  be  heard  throughout  the  lung 
on  that  side.  Throat-sibUus  in  croup  is 
conducted  aU  over  the  chest. 

The  precise  causes  of  these  rdles  are — (1) 
narrowing  of  a  bronchus  from  external  pres- 
sure (uncommon) ;  (2)  narrowing  from  local, 
cicatricial,  thickening  and  contraction  of  the 
fibrous  coat  of  the  tube  (uncommon) ;  (3) 
mucous  collections  in  the  tubes  giving  rise  to 
imperfect  plugs  which  vibrate,  causing  the 
musical  sounds  (very  common)  ;  and  (4) 
spasmodic  contraction  of  the  medium-sized 
tubes  (sibilus  in  asthma). 

Dry  rdles  signify — (1)  Bronchial  catarrh, 
or  bronchitis,  local  or  general,  as  the  case 
may  be,  affecting  the  larger  and  medium- 
sized  tubes ;  (2)  tumours  pressing  upon  the 
trachea  or  one  of  the  main  bronchi;  (3) 
numerous  minute  bronchial  obstructions 
occasioned  by  puhnonary  miliary  tubercu- 
losis ;  or  (4)  asthma. 

Stridor  is  a  variety  of  sonorous  rhonchus, 
due  most  generally  to  pressure  of .  a  malig- 
nant or  aneurysmal  tumotu:  upon  a  main 
bronchus,  and  heard  chiefly  over  the  corre- 
sponding side.  It  is  a  coarse,  vibrating 
sound,  which,  however,  the  trained  ear  can 
readily  detect  to  be  of  distant  origin.  Para- 
lysis of  the  vocal  cords  will,  in  some  cases, 
lead  to  stridor. 

Crepitant  rdle,  or  fine,  d/ry  crepitation,  is 
a  minute,  dry,  crackHng  sound,  in  which  the 
crackles  are  infinitely  small  and  even,  and 
occupy  chiefly  the  latter  part  of  inspiration. 
The  sound  has  been  compared  to  the  crack- 
ling of  salt  upon  the  fire,  or  that  produced 
by  rubbing  a  pinch  of  hair  between  the 
fingers  close  to  the  ear.  Probably  the  exact 
mechanism  of  the  sound  is  the  abrupt  sepa- 
ration of  alveolar  surfaces,  collapsed  by 
inflarnmatory  or  other  oedema.  But  there 
are  difficulties  in  the  way  of  any  present 
explanation  of  the  sound.  There  are  at  least 
four  conditions  which  will  give  rise  to  iden- 
tically the  same  sound,  as  far  as  the  ear  can 
appreciate  it— namely  (1)  incipient  pneumonic 


consolidation  (inflamed  oedema  stage)  ;  (2) 
oedema  of  the  lungs  when  not  excessive,  as 
in  certain  stages  of  kidney-disease,  in  obstruc- 
tive heart-disease,  &c. ;  (3)  mere  collapse  of 
lung  from  disease,  crepitant  rale  being  often 
temporarily  heard  from  this  cause  at  the 
extreme  posterior  bases,  to  disappear  after  a 
few  deep  inspirations ;  and  (4)  certain  cases  of 
oedema  of  the  pleura  dependent  upon  old  limg- 
disease.  The  fine  crepitation  of  pneumonia 
is  peculiar  only  in  being  associated  with 
commencing  tubular  breath- sound,  the  con- 
sohdation  associated  with  which  gives  an 
increased  intensity  and  definition  to  the 
crepitant  rdle.  When  associated  with  acute 
febrile  symptoms,  fine  crepitation  indicates 
the  congestive  stage  of  acute  pneumonia.  If 
seated  about  the  base,  the  pneumonia  is  most 
commonly  of  the  typical  croupous  or  exudative 
variety.  If  at  the  apex,  or  in  patches,  the 
disease  may  be  incipient  catarrhal  or  embolic 
(pysemic)  pneumonia. 

Suh -crepitant  or  muco-crepitant  rale  is  a 
fine  bubbUng  rdle,  of  sharp  definition,  and 
well-conducted  to  the  ear,  audible  principally 
during  inspiration,  but  in  less  degree  also 
with  expiration.  This  rdle  is  produced  in  the 
minute  bronchioles  and  alveoli,  by  the  pene- 
tration of  air  through  a  thin  liquid.  A  cer- 
tain amount  of  lung-condensation  is  necessary 
to  give  sharpness  of  definition  to  the  sound. 
Sub-crepitant  rdle  is  mopt  typically  heard  in 
the  resolution  stage  of  pneumonia.  In  the 
second  (secretion)  stage  of  broncho-pneu- 
monia it  is  also  heard.  There  are  many  rdle 
sounds  intermediate  between  true  dry  crepi- 
tation and  the  sub-crepitant  rdle,  which  are 
fairly  described  by  the  general  term  crepitant 
rdle,  fine  or  coarse,  according  to  their  size. 
Many  degrees  of  fineness  or  coarseness  may 
be  distinguished  in  different  parts  of  the  same 
lung  in  some  pneumonic  forms  of  phthisis, 
and  it  will  be  generally  found  in  any  such 
cases  that  the  rdles  increase  in  coarseness  as 
we  ascend  from  below  upwards. 

Dry  crackle  is  the  term  used  to  describe  a 
rdle  consisting  of  three  or  four  distinct  small 
crackles  heard  durkig  inspiration.  The 
crackles  are  dry  in  character,  and  sharply 
defined.  The  inspiratory  breath-sound  attend- 
ing this  rhonchus  is  usually  feeble  and  harsh, 
the  expiration  harsh  and  prolonged,  but  un- 
attended with  any  rdle,  unless  it  be  some 
sibilus.  Dry  crackling  most  commonly 
signifies  commencing  softening  of  '  tuber- 
cular '  deposits,  and  the  sound  may  be  most 
frequently  recognised  in  the  sub-clavicular 
region,  where  this  condition  is  most  often 
found  uncomplicated  by  conditions  depending 
upon  other  stages  of  the  disease. 

Moist  crackle,  or  humid  clicking  rdle,  con- 
sists of  a  few  crackles,  heard  during  the  latter 
part  of  inspiration  and  the  commencement 
of  expiration,  sharply  defined,  sometimes 
metallic  in  quality.  The  crackles  vary  in 
size  and  in  the  degree  of  liquidness,  as  must 
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be  the  case  from  the  mechanism  by  which 
they  are  produced.  For  this  rale  is  signifi- 
cant of  liquefaction  of  tubercular  or  caseous 
pneumonic  nodules  in  communication  with 
bronchial  tubes  ;  and  as  such  adjacent  soften- 
ings coalesce  and  increase  in  size,  the  crackles 
become  larger,  until  they  develop  into  the 
gurgling  or  cavernous  rale.  The  moist 
crackle  may  be  associated  with  other  rales, 
since  a  softening  caseous  nodule  is  often  sur- 
rounded by  congested  pulmonary  tissue  or 
pneumonia,  giving  rise  to  fine  crepitant  or 
sub-crepitant  sounds.  As  a  rule,  the  breath- 
sound  is  more  or  less  masked  by  the  crack- 
ling rale. 

Cavernous  and  gv/rgUng  rales  are  but 
larger  and  more  liquid  rales,  produced  in  a 
cavity  or  cavities  of  moderate  dimensions. 

Metallic  tinkling  rale  requires  for  its 
development  a  large  empty  cavity  in  which 
it  may  be  produced — (1)  by  the  bursting  of 
one  or  more  air-bubbles  through  viscid  con- 
tents ;  (2)  by  the  impingement  of  a  drop  of 
secretion  against  the  cavern-wall ;  or  (3)  by 
a  bubbling  rale  produced  in  a  bronchus  near 
the  cavity,  and  freely  communicating  with 
it.  In  either  case  the  large  empty  cavity, 
necessarily  near  the  surface,  resonates  and 
re-echoes  the  sounds,  and  gives  them  their 
peculiar  metallic  quality,  which  has  been 
likened  to  that  produced  by  a  pin  dropping 
into  a  large  empty  bottle.  Metallic  tinkling 
is  by  no  means  solely  significant  of  pleuritic 
cavity,  as  was  supposed  by  Laennec ;  it  may 
be  most  typically  heard  over  a  large  dense- 
walled  empty  pulmonary  cavern. 

Metallic  echo  is  sometimes  confounded 
with  metallic  tinkle,  with  which  it  is  often 
associated,  and,  indeed,  of  which  it  may  be 
said  to  form  a  part.  It  is  really  not  a  rale 
at  aU,  however,  but  an  echo  in  a  large  cavity, 
produced — (1)  by  air-vibrations  caused  by 
cough ;  (2)  by  vibrations  on  the  surface  of 
fluid  with  a  large  air-space  above  ;  or  (3)  by 
vocal  vibrations  reaching  through  the  cavity 
after  true  voice-soimd  has  died  away. 

Hip])ocratiGsuccussion-soundisi\xQS^\&sh.- 
ing  sound  heard  in  a  pleiira  containing  both 
air  and  fluid,  on  shaking  the  patient  some- 
what vigorously,  while  the  ear  is  applied  to 
the  chest-surface. 

Cough-sounds. — A  cavernous  splash-sound 
may  frequently  be  heard  on  listening  over  a 
cavity,  and  causing  the  patient  to  cough,  the 
forcible  entry  of  air  into  the  cavity  in  itself 
largely  contributing  to  the  sound,  and  setting 
up  gurgling  and  splashing  rales  by  the  dis- 
turbance of  contained  fluids. 

Cough-sounds  require  no  explanation,  but 
they  shovUd  be  invariably  tested  in  chest- 
examination.  Crepitant  sounds  are  often 
developed  after  a  cough,  which  are  not  to  be 
heard  either  on  ordinary  or  deep  inspiration 
without  it.  Cavities  which  are  not  in  free 
communication  with  bronchial  tubes  may 
yield  no  characteristic  breath-sounds;  but 


the  forcible  propulsion  of  air  into  them  at 
the  moment  of  chest-compression  with  closed 
glottis  elicits  at  once  a  characteristic  localised 
succussion-sound,  attended  with  more  or  less 
coarse  gurgling  rale. 

Voice-sounds. — In  the  ordinary  healthy 
spongy  condition  of  lung,  the  voice-sounds 
are  heard  but  distantly  and  imperfectly,  save 
in  certain  parts  of  the  chest  in  the  neighl)our- 
hood  of  the  trachea  and  its  bifurcation — that 
Is,  in  the  upper  sternal  and  the  upper  inter- 
scapular regions,  where  the  sounds  are  better 
conducted. 

Bronchophony. — At  any  portion  of  the 
chest  where  there  is  consolidation  of  lung,  in 
association  vidth  patent  air-tubes,  the  voice- 
sound  is  heard  loudly,  as  though  produced 
near  or  close,  under  the  stethoscope.  Although 
loudly  heard,  the  sound  appears  to  pass 
away  from  under  the  stethoscope.  Any  solid 
medium  of  conduction  between  a  large  bron- 
chus and  the  stethoscope  will  give  rise  to 
bronchophony,  whether  by  super-position,  or 
by  the  portion  of  bronchial  tree  concerned 
being  imbedded  in  solid  lung,  as  in  lobar 
pneumonia,  of  which  the  sound  is  most 
typical.  If,  however,  between  the  conduct- 
ing medium  and  the  larynx  the  bronchial 
channel  be  occluded,  bronchophony  is  no 
longer  heard,  the  voice-sounds  being  enfeebled 
or  annulled. 

Pectoriloquy. — If,  on  the  other  hand,  a 
cavity  be  present  beneath  the  spot  auscul- 
tated, and  in  free  communication  with  a 
bronchus,  the  voice-sound  appears  to  be  con- 
centrated at  the  end  of  the  stethoscope,  and 
to  pass  through  the  instrument  direct  to  the 
ear,  with  exaggerated  and  even  painful  dis- 
tinctness. It  is  rather  th6  noise  of  the  voice 
that  we  hear  in  bronchophony,  but  in  pec- 
toriloquy the  sounds  are  most  distinctly 
articulated.  This  distinction  is  even  better 
appreciated  by  listening  to  a  whisper,  which 
under  brouchophonic  conditions  is  merely  a 
conducted  hissing  sound,  whilst  in  pectorilo- 
quy each  syllable  penetrates  distinctly  to  the 
ear.  Pectoriloquy  may,  however,  be  clearly, 
although  not  exactly,  imitated  by  consohdated 
lung  in  the  neighbourhood  of  a  large  bronchus. 
Hence  the  diagnosis  of  a  cavity  near  the  root 
of  the  lung  requfres  much  caution. 

Mgophony. — .Egophony  is  a  form  of  modi- 
fied bronchophony  in  which  the  voice-sound, 
conducted  through  condensed  lung,  has 
further  to  penetrate  a  thin  layer  of  fluid 
in  which  the  coarser  vibrations  are  lost,  a 
■certain  quavering  nasal  quality  bemg  given 
to  the  sound  that  reaches  the  ear.  It  is 
significant  of  effusion  into  the  pleura.  The 
sound  is  only  to  be  heard  near  the  upper 
limits  of  the  eifusion,  where  the  layer  of 
fluid  is  thin. 

With  regard  to  the  mechanism  ot  tJiese 
three  soimds— bronchophony,  pectoriloquy, 
and  segophony— there  can  be  no  dispute 
about  thefr  being  glottic  sounds.  In  broncho- 
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phony  they  are  conducted  through  subdivid- 
ing tubes  of  increasing  fineness  enveloped 
in  soHd  tissue;  hence  the  sounds,  although 
loudly  heard,  are  not  well-defined,  being 
largely  converted  into  the  coai-ser  vibrations 
perceptible  to  palpation  as  fremitus.  In 
liectoriloquy,  on  the  other  hand,  the  glottic 
sounds  are  conducted  through  tubes  which, 
after  one  or  two  divisions,  terminate  in  a 
resonating  cavity ;  hence  the  vocal  vibrations 
are  concentrated  and  conducted  with  intensity 
to  the  ear  as  through  a  speaking-tube. 
Finally,  in  cegophony  one  may  suppose  the 
bleating  character  of  the  sound  to  be  due  to 
secondary,  and  to  a  certain  extent  disturbing 
vibrations  in  the  fluid  medimn  through  which 
the  sounds  are  conveyed.  In  segophony  one 
may  commonly  note  a  hsp  or  whisper-sound 
in  addition  to  the  voice-sound,  and  better 
conducted  than  the  voice-sound.  And  it  has 
been  affirmed  by  BacelU  that  in  cases  of 
serous  effusion  into  the  pleura  the  whisper  is 
heard  well-conducted  with  distinct  articula- 
tion— pectoriloquie  apTionique — through  the 
thickness  of  the  fluid,  whereas  in  purulent 
effusion  such  whisper  is  not  conducted.  This 
statement  will  be  foimd  to  apply,  however, 
only  in  certain  cases.  The  whisper  may 
sometimes  be  heard  weU-conducted  through 
purulent  fluid. 

The  voice-soimds  are  weakened  or  whoUy 
extinguished  by  conditions  which :  {a)  shut 
off  the  main  bronchi  from  the  part  auscul- 
tated, as  in  mahgnant  growths  invading  the 
bronchus  at  the  root  of  the  lung  ;  (b)  separate 
the  lung- surface  from  the  thoracic  wall,  as  in 
pleuritic  effusions,  oedematous  thickening  of 
pleura,  &c.  Here,  however,  we  must  make 
exception  in  certain  cases,  in  which  pectori- 
loquie aphonique  is  heard.  In  (c)  rarefaction 
of  the  lung  by  emphysema  the  voice-sound 
is  enfeebled ;  and  in  {d)  pneumothorax  it  is 
either  much  enfeebled  or  annulled.  In  cases 
of  pneumothorax,  however,  a  faint  metallic 
echo  may  often  be  heard  with,  or  rather 
after,  the  voice-sound.  This  echo  has  prob- 
ably a  precisely  analogous  mechanism  to 
segophony,  save  that  the  medium  of  secondary 
conduction  is  air  mstead  of  fluid,  and  hence 
the  conduction  is  less  distinct. 

Autophony. — On  Kstening  over  a  super- 
ficial cavity  with  condensed  lung-tissue 
around,  the  voice  of  the  auscultator— for  ex- 
ample, when  requesting  the  patient  to  cough 
or  to  speak— will  be  noticed  by  himself  to  be 
mtensified.  The  term  oAitophony  is  appKed 
to  this  increased  resonance,  which  is  a  sign 
of  little  clinical  value. 

Pleural  sou/nds.— The  sounds  originating 
in  diseased  conditions  of  pleura  are  commonly 
mcluded  under  the  general  term  'friction 
sounds  '—a  term,  however,  very  inadequate 
to  describe  the  varieties. 

The  pleuritic  rub  or  dry  friction  is  a 
wavy  or  uneven  rubbing  sound  heard  close 
under  the  ear  with  both  inspiration  and  ex- 
II. 


piration,  but  chiefly  with  the  former,  unmoved 
by  cough,  and  usually  attended  with  pleuritic 
pain.  We  may  often  fail  to  obtain  this  sound, 
through  the  patient  involuntarily  restraining 
the  movement  of  the  affected  side  on  account 
of  the  pain.  A  deep  inspiration  must,  there- 
fore, be  always  called  for.  In  well-marked 
cases  the  friction  is  very  loud  and  leathery, 
and  may  be  perceptible  to  the  hand  applied — ■ 
friction  fremitus. 

Pleural  creaJcing  is  a  sound  that  may  be 
sometimes  distinguished  over  a  portion  of 
the  chest,  when  the  pleurse  are  densely  thick- 
ened and  adherent. 

Moist  or  spongy  friction  is  most  difficult 
to  distinguish  from  fine  moist  crepitation. 
It  is  heard  almost  entirely  at  the  end  of  deep 
inspiration,  and  closely  resembles  the  crepi- 
tation of  a  moist  sponge.  The  sound  is  due 
to  the  pleura  being  adherent  by  moist,  recent 
lymph,  as  in  the  early  stage  of  adhesive 
pleurisy  in  pleuro -pneumonia. 

In  cases  of  oedema  of  the  pleura  a  fine 
crepitating  inspiratory  sound  or  pleural 
crepitus  may  be  heard,  which  it  is  impossible 
•to  distinguish  from  a  pulmonary  sound.  The 
diagnosis  must  rest  upon  the  very  superficial 
character  of  the  sound,  and  its  being  im- 
changed  by  coUgh;  also  upon  its  being 
associated  with  deficient  breathing  without 
tubular  quahty,  and  with  lessened  vocal  fre- 
mitus. It  is  an  inspiratory  not  an  expiratory 
soimd,  being  engendered  by  the  pulling  out  of 
the  spongy  cedema-tissue  during  inspiration. 

4.  Circulatory  System,  Physical 
Examination  of.— The  condition  of  the 
heart  and  circulation  may  be  investigated 
with  great  exactness,  chiefly  by  palpation, 
percussion,  and  auscultation. 

Pulse. — The  pulse  gives  us  very  important 
information  respecting  the  state  of  the  circu- 
lation. For  a  fall  description  of  the  pulse 
and  its  different  characters  in  disease,  see 
Pulse,  The  ;  and  Sphygmograph. 

Heart.— (a)  Inspection.— In  health  and 
during  quietude  the  cardiac  impulse  is  barely 
perceptible.  Under  excitement,  however, 
throbbing  impulse  may  be  noticed  over  the 
praecordia  and  left  epigastrium.  In  cases  of 
great  hypertrophy  and  dilatation  of  the  heart, 
especially  in  children,  the  prascordial  region 
may  be  obviously  bulged.  The  impulse  of 
the  heart  may  be  observed  to  be  diflused 
over  an  increased  area,  between  the  nipple 
line  and  sternum,  in  cases  of  hypertrophy 
and  dilatation.  In  cases  of  dilated  hyper- 
trophy of  the  right  ventricle,  or  in  displace- 
ment downwards  of  the  heart  in  emphysema, 
the  impulse  is  very  perceptible  at  the  epi- 
gastrium to  the  left  of  the  ensiform  cartilage. 
A  diffused  undulating  impulse  may  be  ob- 
served in  some  cases  of  pericardial  effusion 
and  in  adherent  pericardium.  The  heart  is 
often  imcovered,  and  its  impulse  revealed  on 
one  side  or  the  other  by  retraction  of  the 
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lung  in  contractile  or  wasting  pulmonary 
diseases. 

(6)  Palpation.  —  The  position  of  the 
heart's  apex  should  first  be  ascertained ;  and 
the  area,  force,  and  rhytlun  of  the  cardiac 
pulsations,  and  the  presence  or  absence  of 
thrill  or  other  adventitious  palpation- signs, 
should  next  be  noted. 

Normally  the  heart,  enclosed  in  its  own 
pericardial  sac,  is  situated  in  the  anterior  and 
central  part  of  the  thoracic  cavity,  immedi- 
ately above  the  diaphragm.  Its  position  may 
be  roughly  defined  as  within  the  area  bounded 
above  by  a  line  drawn  across  the  sternum  at 
the  level  of  the  lower  border  of  the  second 
cartilages  ;  on  the  left  by  a  vertical  line  pass- 
ing just  within  the  left  nipple  ;  and  on  the 
right  by  a  similar  line  drawn  at  one-third 
of  the  distance  between  the  border  of  the 
sternum  and  the  right  nipple  line.  A  slant- 
ing line  from  the  base  of  the  ensiform  carti- 
lage to  the  upper  border  of  the  sixth  rib  in  the 
left  nipple  line  defines  the  lower  border  of 
the  heart.  Behind  this  area  the  heart  lies 
obliquely,  its  base  directed  upwards  to  the 
right  and  backwards,  its  apex  to  the  left- 
downwards  and  forwards.  The  organ,  more- 
over, is  so  placed  that  the  right  auricle  and 
ventricle  occupy  nearly  the  whole  anterior 
surface ;  the  left  auricle  and  ventricle  the 
posterior  and  left  surface. 

The  apex  of  the  heart  in  the  adult  impinges 
in  the  fifth  interspace,  one  inch  within  the 
left  nipple  line.  The  aortic  and  pulmonary 
valves  correspond  with  the  upper  border  of 
the  third  left  cartilage  at  its  junction  with  the 
sternum,  the  aortic  being  on  the  right  of  and 
a  httle  lower  than  the  pulmonary.  A  line 
drawn  from  the  middle  of  the  third  loft  car- 
tilage as  it  joins  the  sternum,  to  the  ujper 
border  of  the  fifth  right  cartilage  at  the 
sternal  margin,  would  correspond  with  the 
mitral  valve  superficially  and  above,  the  tri- 
cuspid more  deeply  and  below. 

An  altered  position  of  the  apex-beat  may 
arise  from  congenital  displacement  of  the 
organ,  for  example,  from  transposition  of 
viscera.  It  may  arise  from  enlargement  of 
the  organ  by  hypertrophy  or  dilatation, 
affecting  its  right  or  left  cavities ;  _  or  from 
displacement  of  the  organ,  for  instance, 
downwards,  by  emphysema,  aneurysm,  or 
tumour ;  aside,  by  pleuritic  effusion,  mahg- 
nant  disease,  or  contraction  of  lung ;  upwards, 
by  abdominal  distension,  disease  in  the 
abdomen,  or  contraction  of  lung. 

In  continuance  of  palpation,  the  condition 
of  the  arteries  and  veins  at  the  root  of  the 
neck  must  be  observed :  whether  the  arteries 
unduly  pulsate,  or  the  veins  on  one  side  or 
both  remain  full,  or  pulsate. 

(c)  Percussion.— The  prsecordial  dulness 
may  be  enlarged  by  retraction  of  the  margin 
of  one  or  both  lungs;  by  effusion  of  fluid 
into  the  pericardiiim ;  or  by  enlargement  of 
the  heart  itself,  either  general  or  restricted 


to  one  or  more  of  its  divisions.  The  cardiac 
dulness  may  be  diminished  or  obscured  by 
enlargement  of  the  lungs  enveloping  it,  or 
by  gas  in  the  pericardial  sac. 

(5)  Auscultation. — By  the  simultaneous 
contraction  of  the  ventricles,  the  closure  of 
the  mitral  and  tricuspid  valves,  and  the  im- 
pingement of  the  apex  of  the  left  ventricle 
against  the  ribs,  a  single  sound  is  produced, 
the  first  sound  of  the  heart.  The  sudden 
tense  closure  of  the  mitral  valve  is  the  prin- 
cipal cause  of  this  sound.  The  first  sound  is 
closely  followed  by  the  second  sound,  which 
is  more  tapping  in  quality,  and  corresponds 
with  the  closiure  of  the  aortic  and  pulmonary 
valves.  Then  comes  the  diastolic  pause, 
which  may  be  said  to  equal  in  duration  that 
of  the  two  sounds.  The  first  sound  is  most 
loudly  heard  at  the  apex,  the  second  at  the 
base  of  the  heart. 

The  sounds  of  the  heart  are  subject  to 
considerable  variations  under  varied  general 
conditions  of  health  and  disease. 

(1)  In  general  debility,  anaemia,  and  wast- 
ing diseases,  the  tendency  is  for  the  first  and 
second  sounds  to  approximate  to  each  other 
in  character.  As  the  ventricular  wall  be- 
comes atrophic  or  Hi-nourished  the  first  sound 
becomes  more  purely  valvular,  and  at  the 
same  time  more  feeble  and  tapping,  approach- 
ing thus  in  character  to  the  second  soimd. 
Sometimes  in  cases  of  anaemia  the  first  sound 
is  jDCCuliarly  ringing  and  hollow  in  character. 

(2)  In  chronic  Bright's  disease,  with 
thickened  vessels  and  hypertrophied  ven- 
tricles, the  first  sound  is  pecuharly  muffled 
and  indistinct,  compared  with  the  recognis- 
able force  of  the  beat. 

(3)  The  rhythm  of  the  heart's  sounds  may 
be  greatly  changed :  {a)  The  first  or  second, 
or  both  first  and  second  sounds,  may  be  re- 
duplicated. This  may  occur  as  a  temporary 
phenomenon  in  apparent  health,  but  it  is 
more  commonly  traceable  to  increased  resis- 
tance either  in  the  pulmonary  or  systemic 
circulation,  ih)  Excessive  rapidity  of  action, 
(c)  Irregularity  in  time  and  force  of  beats. 
{d)  Intermittent  action.  These  several  phe- 
nomena may  be  significant  of  disease  of  the 
heart  itself;  or,  as  is  frequently  the  case,  they 
may  be  due  to  functional  disturbance  through 
the  nervous  apparatus,  from  dyspepsia ;  or 
from  excessive  smoking,  tea-drinking,  or 
venery. 

A  murmur  or  hruit  is  an  abnormal  sound, 
invariably  of  a  blowing  character,  which  may 
more  or  less  replace  or  obscure  the  nonnal 
heart's  sound.  Either  of  the  sounds  of  the 
heart  may  be  replaced  or  attended  by  a  mui-- 
mur;  and  in  auscultation,  with  regard  to 
prognosis,  it  is  much  more  important  to  note 
whether  a  murmur  wholly  or  only  partially 
replaces  the  normal  sound — that  is,  whether 
the  function  of  the  valve  be  wholly  or  only 
partiaUy  disabled— than  to  be  guided  by 
mere  loudness  of  hrwit.    The  first  sound  at 
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the  apex  may  be  preceded,  or,  very  rarely, 
succeeded  by  a  murmur.  For  a  description 
of  these  murmurs,  and  of  morbid  pericardial 
sounds,  see  Heart,  Valves  and  Orifices  of. 
Diseases  of ;  Heart,  Functional  Disorders 
of;  and  Pericardium,  Diseases  of. 

5.  Mediastinum,  Physical  Examin- 
ation of. — Having  examined  the  thorax 
with  regard  especially  to  the  great  organs, 
the  lungs  and  heart,  contained  within  it,  the 
mediastinal  region  should  next  be  explored, 
both  anteriorly  and  posteriorly. 

Normal  Signs. — The  anterior  mediastinal 
region,  clinically  speaking,  corresponds  with 
those  portions  of  the  sternum  not  underlain 
by  lung,  namely,  the  manubrium  and  the 
left  half  of  the  body,  extending  from  the 
fourth  cartilage  downwards. 

The  lungs  normally  approximate  beneath 
the  upper  portion  of  the  second  part  of  the 
sternum ;  from  that  point  to  the  lower  border 
of  the  fourth  cartilages  hiding  the  subjacent 
parts.  In  the  triangular  space  behind  the 
upper  sternum,  with  its  apex  at  the  lower 
border  of  the  manubrium  and  its  base  at  the 
episternal  notch,  lie  the  inferior  extremity  of 
the  trachea,  covered  by  the  left  innominate 
vein,  the  summit  of  the  arch  of  the  aorta, 
and  a  prolongation  of  the  pericardial  sac, 
with  connective  tissue,  and  a  few  small 
lymphatic  glands.  The  summit  of  the  arch 
of  the  aorta  corresponds  with  the  level  of  the 
upper  border  of  the  second  rib-cartilage. 

Imperfect  percussion-dulness  and  modified 
bronchial  respiration,  with  weakly  conducted 
heart-sounds,  are  usually  presented  over  this 
region.  On  deeply  depressing  the  finger 
behind  the  sternum  in  the  episternal  notch, 
a  shght  pulsation,  communicated  from  the 
aorta— which  vessel,  however,  the  fingers 
cannot  reach— is  felt.  The  lower  region  of 
mediastinal  dulness,  that  is,  below  the  fourth 
cartilage  level,  is  continuous  on  the  left  of 
the  sternum  with  the  heart's  duhiess,  and, 
mdeed,  con-esponds  with  the  precordial 
region. 

Morbid  Signs.— The  upper  mediastinal 
dulness  may  be  replaced  by  resonance— (1) 
from  enlargement  of  the  lungs  in  emphy- 
sema;  (2)  in  cases  of  contraction  of  the 
upper  part  of  one  lung,  enlargement  of  the 
opposite  lung  whoUy  occupying  the  sternal 
region,  and  effacing  the  normal  mediastinal 
dulness.  The  hmits  of  normal  mediastinal 
dtdness  may  be  extended,  from  displacement 
of  the  anterior  margin  of  the  lungs— (1)  by 
dilatation  or  aneurysm  of  the  aorta ;  (2)  by 
mediastinal  abscess;  (3)  by  simple  enlarge- 
ment  of  the  mediastmal  or  thymus  glands  • 
or  (4)  by  morbid  growth— cancer,  or  lym- 
phoma. (For  the  diagnosis  between  these 
several  conditions,  see  Aorta,  Diseases  of- 
and  Mediastinum,  Diseases  of.)  It  must  be 
borne  in  mind  that  considerably  increased 
dulness,  and  even  prominence,  may  be  due 


to  intrinsic  disease  of  the  sternal  bone,  or  to 
thickening  from  periostitis. 

Alterations  in  the  boundaries  of  the  lower 
region  of  mediastinal  dulness  are  most  often 
due  to  enlargement  of  the  heart,  or  dilated 
pericardium.  Aneurysm  of  the  aorta  or  the 
heart,  or  a  growth  extending  forwards,  be- 
tween _  the  heart  and  the  lung,  from  the 
posterior  mediastinum,  are  the  other  causes 
of  increased  inferior  mediastinal  dulness. 

Posteriorly  there  is  no  inter-pulmonary 
space  apparent  save  that  occupied  by  the 
spiual  column.  But  in  disease,  and  especially 
in  tumour,  whether  aneurysmal  or  of  the 
nature  of  morbid  growth  affecting  the  root 
of  the  lungs  {see  Bronchial  Glands,  Diseases 
of),  the  posterior  mediastinal  dulness  involves 
the  right  or  left  interscapular  region,  as  the 
case  may  be. 

The  bifurcation  of  the  trachea  corresponds 
with  the  body  of  the  fourth  dorsal  vertebra. 
The  descending  portion  of  the  arch  of  the 
aorta  corresponds  with  the  left  side  of  the 
third  dorsal  vertebra. 


6.  Abdomen,  Physical  Examination 

of. — The  abdomen  is  that  portion  of  the  body 
included  between  the  diaphragm  above  and 
the  brim  of  the  true  pelvis  below;  and  is 
usually  divided,  for  convenience  of  clinical 
reference,  into  regions.  Two  horizontal  Hnes 
drawn  at  the  level  of  the  ninth  ribs,  and  the 
highest  point  of  the  crest  of  the  Uia  respec- 
tively, and  intersected  by  vertical  lines  drawn 
from  the  eighth  rib  on  each  side  down  to  the 
middle  of  Poupart's  ligament,  divide  the  ab- 
domen into  nine  regions,  namely,  epigastric, 
umbihcal,  and  hypogastric  in  the  middle ;  and 
hypochondriac,  lumbar,  and  iliac  on  each  side, 
from  above  downwards. 

(a)  Inspection.— When  examining  a  case 
of  abdominal  disease  the  position  naturally 
assumed  by  the  patient  should  be  noticed: 
whether  it  be  indifferent ;  or  dorsal  with  the 
knees  drawn  up— a  position  very  character- 
istic of  peritonitis ;  or  lateral,  with  the  thighs 
flexed  and  the  body  bent,  as  in  renal  or 
hepatic  coUc.    Sometimes  in  cases  of  cohc, 
especially  lead-cohc,  the  patient  lies  on  his 
belly  with  the  arms  compressing  the  part. 
Frequent  changes  of  postmre  are  also  charac- 
teristic of  colic  rather  than  of  peritoneal  in- 
flammation.   The  general  size,  shape,  tense- 
ness, flaccidity,  or  retraction  of  the  abdomen 
will  be  next  observed.    Any  alteration  from 
perfect  symmetry  will  be  noted,  with  the 
region  of  any  swelling.  The  superficial  vems 
of  the  abdomen  may  be  enlarged,  the  internal 
mammary  from  above  meeting  the  superficial 
and  deep  epigastrics,  to  secure  collateral  cir- 
culation between  the  superior  and  inferior 
cava3,  when  either  is  from  any  cause  com- 
pressed or  occluded. 

(b)  Palpation.— On  placing  the  hand  over 
the  abdomen  for  the  purpose  of  palpation,  the 
rigidity  or  otherwise  of  the  muscles,  especially 
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of  the  recti,  will  be  noticed ;  and  the  observer 
will  be  careful  to  note  whether  the  muscle 
becomes  contracted  dm'hig  manipulation,  or 
was  from  the  first  unduly  tense.  The  mus- 
cles of  the  abdominal  walls  are  rigid,  as  a 
rule,  in  all  inflammatory  conditions  of  the 
peritoneum.  In  local  peritonitis,  and  over 
special  organs  or  tissues  which  are  painful, 
the  muscles  are  also  tense ;  thus  it  is  not  un- 
common to  find  one  rectus  notably  more  rigid 
than  its  fellow. 

In  order  properly  to  examine  the  abdomen 
by  palpation,  it  is  necessary  to  place  the 
patient  flat  on  his  back,  on  a  slightly  inclined 
plane,  with  a  round  pillow  placed  under  the 
head,  so  as  to  flex  the  chin  upon  the  sternum. 
The  thighs  shoiild  be  similarly  flexed  upon 
the  pelvis  by  means  of  a  second  incline,  on 
which  the  legs  should  rest,  or  by  placing  one 
pillow  beneath  the  thighs  and  two  pillows 
beneath  the  legs.  In  this  manner  the  muscles 
of  the  abdomen  will  be  rendered  as  lax  as 
possible.    The  patient  should  further  be  held 
in  conversation,  or  told  to  breathe  deeply, 
but  without  effort,  in  order  that  he  may  not 
keep  his  diaphragm  fixed.   It  is  often  a  good 
plan,  when  other  eflforts  fail  to  prevent  the 
patient  from  keeping  his  diaphragm  fixed,  to 
make  him  go  on  counting  '  one,'   '  two,' 
'three,'  up  to  as  high  a  number  as  he  can 
possibly  reach  without  drawing  breath.  In 
this  maimer  we  get  the  diaphragm  thoroughly 
relaxed ;  and  by  keeping  the  hand  on  the 
abdomen,  deep  palpation  can  be  effected  at 
any  period  of  the  counting  most  suitable  for 
the  purpose.    The  observer  shovdd  be  com- 
fortably placed  at  about  the  same  level  as 
his  patient.     The  whole  hand,  previously 
warmed,  should  be  evenly  applied  to  the 
surface,  and  the  fingers  then  depressed  in 
different  directions  as  the  hand  is  smoothly 
conveyed  to  different  regions.    If  the  patient 
be  poked  about  with  the  ends  of  the  fingers 
by  the  physician  stooping  over  him,  he  is 
either  tickled  or  hurt,  his  muscles  contract, 
and  proper  examination  is  impossible. 

It  is  sometimes  iiseful  to  make  the  patient 
change  his  position  first  to  one  side,  then  to 
the  other.  This  method  is  particiilarly  to  be 
adopted  in  examining  tumours  which  are 
movable,  such  as  floating  kidneys,  some 
uterine  tumours,  and  aneurysmal  sacs.  In 
the  case  of  tumours  lying  over  the  aorta,  it 
may  be  impossible,  without  adopting  this 
plan,  to  be  sure  whether  the  pulsation  felt 
over  them  is  communicated  or  intrinsic. 

It  is  sometimes  doubtful  whether  a  tumour 
is  situated  within  the  rectus  muscle,  or  in 
the  abdomen  beneath  it.  By  keeping  the 
hand  over  the  tumour  and  making  the 
patient  raise  himself  half  to  the  sitting 
posture,  so  as  to  cause  the  recti  to  start 
forward  in  contraction,  this  point  can  be 
cleared  up. 

The  temperature  of  the  surface  of  the 
abdomen  to  the  hand  applied,  and  to  the 


surface  thermometer,  may  be  distinctly  raised 
above  that  of  the  general  surface  in  peri- 
tonitis. 

It  is  often  difficult  to  estimate  the  true 
degree  and  nature  of  paui  in  the  abdomen 
caused  by  pressure.  In  hyperaesthesia  of  the 
surface  the  slightest  pressure  causes  suffer- 
ing ;  whilst  deep,  even  palpation  gives  httle 
inconvenience.  If  the  surface  be  pinched 
up  the  pain  is  acute.  Pain  in  the  abdominal 
muscles  is  less  acute,  and  is  intensified  by 
bringing  these  into  action.  The  pain  of 
peritonitis  is  superficial  in  so  far  as  it  is 
commonly  associated  with  hyperaesthesia  of 
surface  ;  but  gentle,  steady  pressure  is  acutely 
painful,  and  deep  palpation  intolerable.  The 
pain  of  peritonitis  may,  with  the  disease,  be 
general  or  local.  There  is  often  some  diffi- 
culty in  differentiating  the  pain  of  localised 
hyperaesthesia — hysterical  pains  as  they  are 
called — from  those  of  inflammatory  origin  or 
from  tenderness  of  organs.  By  holding  the 
patient  persistently  in  conversation  respect- 
ing symptoms  associated  altogether  with 
another  part,  as  minute  inquiries  about 
headache,  cough,  &c.,  and  thus  keeping  off 
attention  whilst  the  hand  is  steadily  com- 
pressing the  supposed  painful  parts,  all 
doubts  can  be  removed.  In  neuralgic  and 
hysterical  pains  simulating  peritonitis,  the 
tenderness  extends  beyond  the  confines  of  the 
peritoneum. 

Abdominal  organs  may  be  tender  to  palpa- 
tion. 

Fluctuation. — Fluctuation  is  an  important 
sign  of  the  presence  of  fluid  in  the  abdomen, 
whether  the  fluid  be  free  in  the  peritoneum 
or  enclosed  in  a  sac.  It  may  be  obtained  by 
placing  one  hand  lightly  on  the  abdomen, 
whilst  the  fingers  of  the  other  hand  smartly 
tap  over  another  part,  when  a  fluid  wave 
win  be  felt  to  impinge  against  the  apphed 
hand.  In  certain  tense  conditions  of  the 
abdomen,  a  deceptive  sense  of  fluctuation 
may  be  obtained  fi-om  the  vibrations  of  the 
abdominal  walls.  To  prevent  this  fallacy  the 
hand  of  a  bystander  should  be  applied  edge- 
wise on  the  abdomen,  midway  between  the 
two  hands  of  the  observer,  so  as  to  check 
superficial  vibrations. 

Hydatid  fremitus. — This  is  a  kind  of  tense 
fluctuation  appreciable  by  the  pleximeter 
finger  on  sharp  percussion  over  certain  cysts, 
more  particularly  hydatid  cysts.     See  En- 

TOZOA. 

(c)  and  (d)  Percussion  and  Ausculta- 
tion.— Percussion  and  auscultation  of  the 
abdomen  are  adopted  in  accordance  with  the 
methods  already  described.  The  distribution 
of  dulness  and  resonance,  varying  or  not  with 
the  position  of  the  patient,  affords  important 
evidence  respecting  fluid  collections,  whether 
peritoneal  or  encysted.  See  Abdomen,  Dis- 
eases of ;  and  Ascites. 

By  auscultation  friction-sounds  may  be 
heard  over  the  seat  of  peritonitis ;  vascular, 
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aneurysmal,  and  placental  bruits ;  or  the 
sounds  of  the  fcetal  heart  may  be  detected. 

Physical  Examination  of  the  Liver. — In 
the  right  mammary  line  the  liver  underlies 
the  region  from  the  fifth  rib  to  the  costal 
margin  :  in  the  median  line  from  the  base  of 
the  xiphoid  cartilage  to  an  inch  and  a  half 
below  that  level.    The  left  extremity  of  the 
liver  lies  just  within  and  behind  the  apex  of 
the  heart.  It  may,  then,  be  roughly  said  that 
a  horizontal  line  drawn  from  the  base  of  the 
xiphoid  cartilage  to  the  right  side  of  the  chest 
and  to  the  apex  of  the  heart,  and  a  second 
line  slanting  from  within  the  apex -beat  to  the 
right  costal  margin  in  the  nipple  line,  would 
mark  the  site  of  the  liver.    It  has  already 
been  observed  how  this  surface  is  partially 
covered   above  by  lung.     In  health  the 
margin  of  the  liver  becomes  lost  to  palpation 
beneath  the  cartilages  in  the  right  nipple 
line.    Its  upper  margin  may  be  defined,  as 
already  shown,  by  deep  percussion,  its  lower 
margin  by  very  light  percussion. 

Displacements. — The  liver  may  be  loioered 
■in  position  by  certain  thoracic  conditions, 
such  as  emphysema,  fluid  in  the  pleura  or 
pericardium,  thoracic  tumours,  or  compres- 
sion by  tight-lacing.  "When  the  liver  is  thus 
lowered,  it  is  somewhat  anteverted ;  and  in 
lax  conditions  of  the  abdomen  its  lower 
margin  may  be  covered  by  a  coil  of  intes- 
tines, thus  requiring  somewhat  deep  palpation 
in  tracing  it. 

The  liver  may  be  raised  by  contractile 
thoracic  diseases,  especially  on  the  right  side, 
80  that  its  margin  recedes  considerably  within 
the  costal  margin.  In  cases  of  doubt  as  to 
whether  extension  of  dulness  upwards  be 
•liver  or  lung  consolidation,  the  observer  must 
notice  whether  the  level  be  shifted  by  respi- 
ratory movements.  When  the  abdomen  is 
distended  from  any  cause,  the  liver  is  pushed 
upwards  ;  and  in  this  case,  and  also  in  many 
instances  where  the  liver  is  drawn  upwards, 
it  becomes  also  tilted  somewhat  backwards, 
so  that  but  little  more  than  the  margin  pre- 
sents anteriorly.  In  this  condition  there 
may  be  but  little,  if  any,  liver-dulness  dis- 
coverable anteriorly,  and  it  may  erroneously 
be  concluded  that  the  fiver  is  much  dimin- 
ished in  size.  In  these  cases,  however,  the 
posterior  duhiess  of  the  liver  is  increased  in 
the  right  lower  thoracic  region.  In  cases  of 
enlargement  of  the  liver,  therefore,  the  upper 
margin  must  be  accurately  defined,  to  see  if 
there  be  extension  upwards,  and  whether  that 
extension  be  even  or  uneven.  The  lower 
.margin  must  be  traced  by  palpation;  the 
mob%Uty  of  the  organ  with  respiration  esti- 
mated; its  hardness,  softness,  sharpness, 
evenness,  or  distortion  ascertained;  and 
whether  it  be  free  or  connected  with  other 
parts— for  example,  the  spleen,  or  an  abdo- 
Tuinal  tumour. 

The  lower  margin  of  the  liver,  when  the 
-organ  is  enlarged  or  depressed,  very  fre- 


quently cannot  be  defined  by  percussion, 
being  overlapped  by  intestines.  For  instance, 
in  cases  of  lax  abdominal  parietes,  with 
moderate  fluid  effusion  in  the  peritoneum, 
the  intestines  float  up  and  press  between  the 
margin  of  the  liver  and  the  surface.  In  other 
cases  the  front  surface  may  be  unduly 
roimded,  and  the  margin  thus  incurvated  to 
a  certain  extent  and  covered  by  intestines. 
The  surface  must  be  felt — whether  smooth, 
j  or  rough,  or  nodulated.  The  consistence 
must  be  estimated  by  palpation — whether 
hard  or  soft,  or  fluctuating  at  any  part.  See 
Liver,  Enlargements  of. 

The  gall-bladder  cannot  be  felt  unless  it 
be  distended,  when  it  presents  as  a  roimded 
tumour  attached  to  the  margin  of  the  liver  in 
the  right  nipple  line.  See  Gall-Bladder 
AND  Gall-Ducts,  Diseases  of. 

Physical  Examination  of  the  Spleen. — 
Normally,  splenic  dulness  maybe  ascertained 
on  light  percussion  in  an  area  on  the  left  side 
extending  from  the  ninth  to  the  eleventh  ribs, 
and  between  the  mid-axillary  and  mid-scapu- 
lar lines.  The  shape  of  the  splenic  dulness 
is  oval  in  the  slant  of  the  ribs. 

In  moderate  enlargement  the  splenic  dul- 
ness is  increased  in  aU  directions ;  and  on 
placing  the  hand  deeply  in  the  left  flank, 
close  under  the  ribs,  the  organ  may  be  felt 
to  descend  upon  it  during  inspiration.  As 
the  organ  still  enlarges  it  comes  forwards 
and  downwards,  raismg  the  apex-beat  of  the 
heart,  occupying  the  region  in  front  of  the 
scapular  line  and  below  the  level  of  the  apex- 
beat,  and  projecting  downwards  beneath  the 
costal  margin  into  the  abdomen.    As  the 
organ  still  further   enlarges,  the  anterior 
margin  curves  forwards,  forming  nearly  a 
right  angle  with  the  costal  margin.    It  is 
usually  sharply  defined,  and  may  extend 
forwards  to  the  median  line,  and  downwards 
to  the  pelvis.    The  posterior  margin  of  the 
enlarged  spleen  is  also,  in  such  cases  of  great 
enlargement,  to  be  felt  thick  and  rounded 
immediately  in  front  of  the  quadratus  mus- 
cle.   An  enlarged  spleen  extending  into  the 
abdomen  is  superficial  in  its  entire  area ;  its 
anterior  and  posterior  borders   are  well- 
defined  ;  and  it  can  usually  be  moved  between 
the  two  hands  forwards  and  backwards.  The 
notch  may  be  commonly  felt.    The  surface 
may  be  quite  even  or  nodulated.  Sometimes 
on  auscultation  a  bruit  may  be  audible  over 
an  enlarged  spleen.     Friction-soimd  may 
also  sometimes  be  heard.  Certain  alterations 
in  the  constitution  of  the  blood  and  in  the 
temperature  of  the  body  are  intimately  asso- 
ciated with  diseases  of  the  spleen,  and  the 
examination  of  these  conditions  forms  an 
important  item  in  their  diagnosis. 

Dimintttion  in  the  size  of  the  spleen  cannot 
be  accurately  estimated,  and  is  of  little  clinical 
moment. 

Physical  Examination  of  the  Kidneys.  

The  kidneys,  when  of  normal  dimensions. 
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cannot,  as  a  rule,  be  felt,  especially  in  fat 
people,  or  when  the  abdomen  is  enlarged. 
They  lie  one  on  either  side  near  the  spinal 
column,  between  the  level  of  the  spinous 
process  of  the  eleventh  dorsal  and  of  the 
second  lumbar  vertebra3,  and  in  the  mid-line 
between  these  spinous  processes  and  the 
outer  margin  of  the  flank.  Imbedded  in  fat, 
they  rest  on  the  lumbar  muscles.  The  right 
kidney  is  overlain  in  part  by  the  liver,  colon, 
and  intestines ;  the  left  by  the  stomach,  colon, 
and  intestines. 

In  order  to  feel  for  the  kidney,  the  patient 
should  be  placed  in  the  position  for  abdominal 
examination.  The  observer,  standing  on  the 
side  opposite  that  of  the  kidney  under  ex- 
amination, then  places  one  hand  along  the 
mid-flank  behind,  immediately  below  the 
last  rib  ;  the  other  hand  should  rest  upon 
the  corresponding  part  of  the  abdomen  in 
front,  firmly  depressing  and  manipulating 
deeply,  so  as  to  bring  the  site  of  the  kidney 
between  the  phalangeal  portions  of  the  two 
hands.  At  the  same  time  the  patient  should 
be  made  to  inspire  and  expire  deeply ;  and  it 
is  during  the  stage  of  moderately  deep  expi- 
ration that  the  organ  will  iisually  be  felt. 

Tenderness  of  the  kidney,  if  present,  may 
thus  be  estimated  with  certainty.  Undue 
rigidity  of  the  muscles  on  one  side  may  be 
observed. 

If  the  kidney  be  uniformly  enlarged  it 
simply  extends  downwards,  and  comes  more 
readily  under  observation.  In  great  enlarge- 
ment of  the  kidney,  as  in  cancerous  tumour, 
or  of  its  pelvis,  as  in  pyelitis,  the  organ  forms 
a  tumour  occupying  the  flank,  and  coming 
forwards  from  behind  the  colon  towards  the 
front  of  the  abdomen.  Such  a  tumour  is 
more  or  less  pjTramidal  or  rounded  in  form, 
with  a  distinct  band  of  resonance  corre- 
sponding with  the  superior  flexure  of  the 
colon  extending  across  it.  The  tumour  may 
be  sohd  or  fluctuating,  according  to  its  nature. 
Eenal  tumours  are  most  common  on  the  left 
side.  The  pelvis  of  the  kidney,  except  when 
considerably  dilated,  does  not  come  under 
palpation.    See  Kidneys,  Diseases  of. 

Movable  kidneys. — The  mobility  of  the 
kidneys  varies  much,  from  mere  laxness  to 
complete  dislocation.  See  Kidneys,  Diseases 
of:  25.  Kidney,  Malpositions  of. 

The  examination  of  the  urine  forms  the 
most  important  part  of  the  physical  diagnosis 
of  kidney-diseases.  See  Ueine,  Morbid  Con- 
ditions of. 

Physical  Examination  of  the  Pan- 
creas.— In  thm  subjects  with  retracted  ab- 
domen, the  head  of  the  pancreas  may  be  felt 
as  a  small,  somewhat  angular,  tumour  to  the 
right  of  the  median  line,  above  the  level  of 
ihe  umbiUcus,  in  the  region,  in  fact,  of  the 
pylorus,  with  thickening  of  which  it  may 
readily  be  confounded. 

Cancerous  enlargement  of  the  pancreas 
extends  forwards,  in  or  near  the  middle  line, 


above  the  umbilicus,  presenting  a  tumour 
difficult  to  diagnose.  See  Pancreas.  Diseases 
of. 

Physical  Examination  of  other  Abdo- 
minal Viscera. — Diseases  of  the  stomach 
and  intestines  yield  their  proper  signs, 
requiring  no  separate  description  here. 
Tumours  of  the  omentum  have  to  be  dis- 
tinguished, by  the  method  of  exclusion,  from 
affections  of  the  soUd  organs  of  the  abdomen. 

The  pelvic  organs — uterus,  and  ovaries, 
and  bladder,  under  certain  conditions  of  en- 
largement— present  themselves  for  diagnosis 
as  abdominal  tumours. 

When  distended,  the  bladder  gives  rise  to 
a  pyramidal  area  of  dulness  extending  in  the 
median  line  fr'om  the  pubes,  broadening 
upwards,  towards  or  even  beyond  the  um- 
bihcus.  The  tumour  is  firm  but  elastic,  on 
palpation  tender,  and  is  at  once  removed  by 
successful  catheterisation. 

In  pregnancy  at  the  fourth  month  the 
uterus  becomes  perceptible  to  deep  palpation 
in  the  pelvic  basin  in  the  pubic  region.  At 
and  beyond  the  fifth  month  a  tmnour  of 
growing  dimensions  extends  from  out  of  the 
pelvis  towards  and  beyond  the  umbilicus. 
Dulness  on  percussion  extends  from  the 
pubes  over  the  whole  front  of  the  tumour, 
whilst  above  and  in  the  flanks  a  resonant 
intestinal  note  is  obtained.  The  relations  of 
dulness  and  resonance  are  not  appreciably' 
changed  by  position.  The  tumour  is  elastic, 
and  in  the  advanced  stages  obscurely  fluc- 
tuating. On  deep  palpation,  an  irregular 
resisting  lobulated  mass  is  to  be  felt ;  and  on 
keeping  the  hand  steadily  applied,  undulating 
movements,  or  a  distinct  shock  or  jerking 
movement,  may  from  time  to  time  be  felt. 
On  applying  the  stethoscope  with  somewhat 
deep  pressure,  half-way  between  umbilicus 
and  pubes  and  a  little  on  one  or  other  side, 
the  rapid  beat  of  the  foetal  heart  may  be  dis- 
tinctly heard,  closely  resembling  the  tick  of 
a  watch  under  the  pillow.  On  bringing  the 
stethoscope  nearer  the  inguinal  region  (usu- 
ally on  the  right  side),  the  soft  low-pitched 
placental  souffle,  synchronous  with  the  ma- 
ternal pulse,  is  to  be  heard.  Enlargernent 
of  the  uterus  from  other  causes,  especially 
fibroid  and  fibro-cystic  growths,  may  lead  tO' 
abdominal  tumours,  which  are  diagnosed  by 
combined  vaginal  and  abdominal  examina- 
tion.   See  Womb,  Diseases  of. 

Ovarian  tumom-s  also  present  in  the  abdo- 
men, extending  upwards  from  one  or  other 
side  of  the  pelvic  region,  and  with  a  dis- 
position as  they  extend  to  become  central. 
They  are  most  commonly  cystic,  and — espe- 
cially m  the  later  stages— sometimes  present 
difficulties  in  diagnosis  from  pregnancy  or 
peritoneal  dropsy.  See  Abdomen,  Diseases 
of;  Abdominal  Aneurysm  ;  Aorta,  Diseases 
of;  Ovaries,  Diseases  of;  and  other  appro- 
priate headings. 

E.  Douglas  Powell. 
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PHYSIOGNOMY  ((pva-is,  nature;  and 
yi/cbficoi',  an  interpreter). 

Definition.  —  Physiognomy  originally 
meant  the  interpretation  of  the  nature  of 
an  individual  by  the  light  of  the  indications 
afforded  by  his  coimtenance,  conformation, 
and  movements ;  but  the  term  is  frequently 
used  for  the  indications  themselves. 

Physiognomy  in  Diagnosis. — In  the  early 
ages  of  medical  science  the  doctrine  of  phy- 
siognomy formed  an  important  part  of  all 
systematic  teachmg.  In  proportion  as  the 
means  and  practice  of  physical  diagnosis 
have  been  developed,  physiognomy,  being 
insusceptible  of  exact  treatment,  has  fallen 
into  the  background,  and  is  seldom  assigned 
a  definite  place  among  methods  of  investiga- 
tion. Yet  in  every  description  of  disease  the 
indications  yielded  to  inspection  have  their 
place ;  and  practically  it  is  no  small  part  of 
the  accompUshment  of  a  skilful  physician 
to  be  able  to  recognise  readily  in  any  sick 
person  the  outward  signs  which  may  be 
characteristic  of  his  malady. 

The  authors  who  have  treated  systemati- 
cally of  physiognomy  make  it,  in  the  first 
place,  subservient  to  the  definition  of  certain 
morbid  temperaments,  to  which  the  name 
of  diatheses  has  been  given.  When  in  any 
case  the  tendency  belonging  to  a  diathesis 
has  gone  on  to  the  production  of  an  actual 
diseased  state,  the  word  cachexia  has  been 
commonly  adopted  to  express  the  fulfilment 
of  the  first  physiognomical  prophecy,  with 
an  extension  of  appHcation  to  diseased  states 
produced  by  accident,  or  without  precedent 
sign  of  the  existence  of  the  corresponding 
diathesis.  _  Among  modern  EngUsh  authors 
on  medicine,  Dr.  Laycock  was  conspicuous 
in  allotting  an  important  place  to  the  '  phy- 
siognomical diagnosis  of  morbid  constitu- 
tional states.' 

Elements  of  Physiognomy. — Besides  such 
larger  groups  of  physiognomical  indications, 
there  are  smaller  groups,  and  even  single 
features,  which  relate  to  particular  systems 
of  organs,  or  to  individual  parts,  and  which,  in 
proportion  to  their  limitation,  have  mostly  a 
more  precise  meanmg.  Before  enumerating 
sonae  of  these,  it  may  be  of  advantage  to 
review  the  elements  of  physiognomy.  These 
are,  in  the  main,  four:  (1)  tegumenta/ry — 
skin,  with  glands  and  blood-vessels,  mucous 
membrane  of  mouth  and  throat ;  (2)  muscu- 
la/r;  (3)  sTceletal;  (4)  attitudes  and  move- 
ments, including  those  of  speech. 

The  sMn  presents  a  large  number  of  points 
for  observation;  for  example,  its  colour,  as 
regards  pigmentation,  and  as  regards  vascu- 
larity; its  texture,  as  regards  softness  or 
hardness,  smoothness  or  roughness,  thickness 
or  fineness,  toughness  or  flexibility,  dryness 
or  moisture ;  the  development  and  distribu- 
tion of  glands  and  hairs ;  oedema  ;  tumours, 
such  as  warts ;  and  eruptions.  Besides  these' 
in  the  face,  lines,  furrows,  and  ridges  mark 


the  excessive  or  defective  action  of  particular 
muscles,  whether  determined  by  habit  or 
disease,  causes  which  also  determine  the 
shape  of  the  orifices  and  skin-prominence 
of  the  face. 

As  regards  viuscular  variations  there  may 
be  noted  protective  contractions,  to  which 
Mr.  Darwin  has  drawn  attention  as  part  of 
the  basis  of  the  exjjression  of  the  emotions, 
protective  relaxation,  reflex  contractions, 
spasmodic  contractions,  and  paralysis.  With 
the  conformation  of  the  bones,  which  form 
the  framework  upon  which  the  skin  and 
muscles  are  moulded,  must  be  associated 
the  teeth,  organs  rich  in  information  touch- 
ing the  health  of  the  mucous  membranes 
during  childhood,  and  of  the  system  at  large 
throughout  Hfe. 

Applications  of  Physiognomy.— Many  of 
the  correlations  between  physiognomy  and 
disease  are  fully  discussed  in  other  parts  of 
this  work.  A  few  illustrations  of  the  use  of 
the  method  may,  however,  be  cited  in  this 
article. 

The  sMn,  alone,  may  yield  indications 
suggestive,  pathognomonic,  or  diagnostic,  as 
the  case  may  be.  Of  the  first  kind  are  the 
staining  of  jatmdice,  the  contrasted  tints  of 
hectic,  the  alterations  of  the  hair  in  various 
diseases ;  of  the  second  kind  are  the  erup- 
tions of  exanthematous  fevers  and  syphilis ; 
of  the  third  kind  is  the  observation  of  Sir 
Spencer  WeUs,  in  dealing  with  the  diagnosis 
of  ovarian  and  uterine  tumours,  that  '  there 
is  a  facial  expression  common  to  women 
suffering  from  both  classes  of  disease,  asso- 
ciated with  a  very  florid  complexion  when 
the  tumour  is  uterine,  whereas  in  the  majority 
of  ovarian  cases  the  complexion  is  pallid.' 
In  the  mucous  membrane  of  the  mouth  the 
blue  line  on  the  gums  in  chronic  lead-poison- 
ing, the  spongy  gums  of  mercurial  poisoning 
and  of  scurvy,  and  the  pigmentation  of 
Addison's  disease,  are,  approximately,  in- 
stances of  the  three  kinds  of  signs. 

In  the  muscles,  independently  of  the  vari- 
ous evidences  of  paralysis,  we  may  refer  to 
the  '  risus  sardonicus  ' ;  to  the  tumid,  expres- 
sionless upper  lip  of  progressive  muscular 
atrophy  (Duchenne) ;  to  the  fixed  bent  atti- 
tude of  the  head,  and  rigid,  unperturbed 
features  and  unaltered  articulation  of  para- 
lysis agitans,  as  compared  with  the  shaking 
head  and  scanning  articulation  of  disseminated 
sclerosis,  or  the  fatuous  look  which  accom- 
panies the  irregular  movements  of  chorea. 
The  physiognomy  in  plague  is  said  to  be 
highly  characteristic.    See  Plague. 

The  bones  contribute  also  to  our  informa- 
tion. They  present  definite  changes  of  form 
in  rickets,  the  projecting  under^^jaw  which 
in  many  women  is  associated  with  pelvic 
deformity,  the  enlargement  of  the  cranium 
in  hydrocephalus,  and  the  hour-glass  head 
and  altered  teeth  of  inherited  syphilis. 

As  in  the  diatheses  all  the  four  systems 
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co-operate  to  form  a  cliaracterietio  physiog- 
nomy, so  in  many  actual  diseases  complex 
manifestations  are  abundantly  presented. 
The  changes  observed  in  the  face  and  neck 
in  association  with  certain  affections  of  the 
chest  _  may  be  selected  as  illustrating  well 
this  kind  of  groupmg.  Thus  in  severe  cases 
of  chronic  bronchitis,  with  emphysema,  the 
skin  is  turgid,  blue,  purple,  or  livid,  the  lower 
lip  especially  being  discoloured,  enlarged, 
and  everted;  the  veins,  particularly  in  the 
neck,  are  full  and  prominent ;  the  brows  are 
knitted ;  the  eyeballs  projected,  the  eyehds 
swollen  and  partly  contracted  ;  the  lower  jaw, 
if  not  closed,  is  rigidly  set  in  a  way  to  give 
full  effect  to  the  action  of  the  central  muscles 
raising  the  sternum,  which,  with  the  sterno- 
cleido-mastoids,  are  prominent  and  strong ; 
the  head  is  bent  forward,  the  shoulders 
raised,  the  nostrils  expanded  and  thickened. 
The  fentire  expression  is  one  of  strain  and 
anxiety.  If  there  be,  as  is  often  the  case, 
tricuspid  regurgitation,  the  veins  of  the  neck 
may  be  seen  filled  during  every  pulsation  of 
the  heart. 

In  certain  forms  of  advanced  disease  of  the 
heart  there  is  the  same  swelling  and  dis- 
coloration. But  there  is  usually  some 
icteric  tinging  of  the  skin  and  conjunctivae, 
and  much  weaker  signs  of  muscular  strain, 
which  in  emphysema  are  brought  about  by 
the  constant  inspiratory  effort.  The  face  is 
generally  calmer  in  expression,  and  the  head 
rather  thrown  back  than  drawn  forward. 

When  an  aneurysm  or  intrathoracic  growth 
presses  on  the  structures  in  the  upper  part 
of  the  chest,  the  face  often  presents  enormous 
venous  turgidity,  and  the  veins  at  the  root  of 
the  neck  are  often  permanently  distended, 
and  tmaffected  by  the  movements  of  respira- 
tion, sometimes  on  one  side,  sometimes  on 
both.  If  there  be  pressure  on  the  trachea  or 
large  bronchi,  or  if  there  be  paralysis  of  the 
recurrent  laryngeal  nerve,  many  of  the 
muscular  strains  already  noticed  may  be 
present ;  if  there  be  paralysing  pressure  on 
the  sympathetic,  the  pupil  on  the  same  side 
win  be  comparatively  contracted,  all  the 
tissues  on  the  side  more  swollen,  and  the 
secretions  increased.  If  with  aneurysm  there 
be  aortic  regurgitation,  violent  pulsation  of 
all  the  arteries  will  usually  be  noticed,  bring- 
ing into  strong  relief  arteries  generally  quite 
unseen. 

In  these  illustrations  the  appearances  seen 
in  the  head  and  neck  only  are  considered.  If 
the  modification  of  bodily  conformation, 
movements,  and  attitudes  which  go  to  make 
up  the  full  physiognomical  picture  were  also 
detailed,  a  large  addition,  exceeding  the 
limits  of  this  article,  would  be  involved.  But 
even  so  much  as  is  here  portrayed  wiU  serve 
to  remind  us  of  the  large  amount  of  sugges- 
tive information  which  may  be  gleaned  by 
the  observer  before  proceeding  to  actual 
physical  examination  of  the  patient,  and  may 
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stand  for  an  example  of  the  process  which 
under  careful  training  and  practice,  is  at  last 
performed  almost  unconsciously  by  the  ex- 
perienced physician. 

William  M.  Ord. 

PHYSOMETRA  (<;f){;o-a,air;  and  ^,^rpn, 
the  womb). — A  condition  in  which  a  collec- 
tion of  gas  or  air  is  formed  in  the  uterus. 
See  Womb,  Diseases  of. 

PHYTOSIS  {(jivTov,  a  plant). — A  generic 
term  for  plant-formation,  appUcable  to  epi- 
phytic,  phytiform,  or  parasitic  diseases  of 
the  skin,  of  which  there  may  be  enumerated 
the  following  species :  Phytosis  or  tinea 
tonsurans;  phytosis  or  tinea  circinata; 
phytosis  favosa  or  favus;  and  phytosis 
versicolor.  See  Favtjs  ;  Tinea  Tonsurans  ; 
and  Tinea  Versicolor. 

PIA   MATER,  Diseases   of. —  See 

Meninges,  Cerebral,  Inflammation  of: 
3.  Leptomeningitis. 

PIARH^MIA  {n'lap,  fat ;  and  alfia, 
blood). — A  morbid  condition  of  the  blood,  in 
which  it  contains  free  fat.  See  Blood, 
Morbid  Conditions  of 

PICA  {pica,  a  magpie). — A  perversion 
of  appetite,  characterised  by  a  craving  for 
various  substances  unfitted  for  or  incapable 
of  digestion.    See  Appetite,  Disorders  of. 

PIETERMARITZBURG,  in  Natal. 

See  Aerioa,  South. 

PIGEON-BREAST.— A  deformity  of 
the  chest,  in  which  the  ribs  are  flattened 
laterally  and  the  sternum  thrust  forward,  so 
that  the  chest  assumes  somewhat  the  shape 
of  the  breast  of  a  pigeon.  See  Chest,  Defor- 
mities of. 

PIGMENTARY  DISEASES  OP 
THE  SKIN.  —  General  Statements. — 
Derangement  of  the  pigmentation  of  the  skin 
may  be  in  the  direction  either  of  excess  or  of 
deficiency,  and  either  congenital  or  acquired. 
These  defects  usually  occur  separately,  but 
may  be  associated  together  in  the  same  indi- 
vidual, as  in  leucoderma  and  melanoderma. 

The  special  affections  of  excessive  pig- 
mentation are  Nsevus  pigmentosus.  Lentigo, 
and  Chloasma. 

Those  of  deficiency  are  Albinism  and 
Leucoderma. 

Pathology. — Pigmentation  of  the  skin 
may  be  derived  either  fi-om  the  colouring- 
matter  of  the  blood,  extravasated  or  exuded 
into  the  tissues,  and  is  then  only  an  ex- 
aggeration of  a  normal  process;  or  from 
matters  introduced  into  the  blood,  as  bile- 
pigment  producing  jaundice ;  or  from  without, 
as  arsenic  or  nitrate  of  silver ;  or,  again,  there 
may  be  a  local  infiltration  of  the  skin, 
as  in  tattooing,  chrysarobin  inunctions,  &c. 
Except  where  due  to  local  apphcations,  the 
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pigment  is  deposited  chiefly  m  the  rete 
mucosum,  and  almost  entirely  _m  the  lower 
layers;  it  may  also  be  seen  an  the  upper 
layers  of  the  corium  in  its  passage  from  the 
vessels  to  the  rete,  to  which  it  is  conveyed 
probably  by  the  branching  connective-tissue 
cells ;  if  these  ceUs  atrophy  or  are  absent,  the 
.  skin  of  the  part  is  abnormally  pale,  but  the 
untransferred  pigment  may  be  deposited  m 
excess  in  the  surroimding  skm,  as  is  seen  m 
leucoderma,  which  is  associated  with  melano- 
derma.   But  little  is  known  of  the  patho- 
logical causes  of  general  pigmentation,  but 
disturbed  innervation  doubtless  plays  the 
chief  part.    Thus  the  bronzing  of  Addison's 
disease  is,  in  all  probability,  produced  by 
chronic    inflammation   of   the  abdominal 
;  sympathetic ;  while  the  general  pigmentation 
I  which  occasionally  follows  severe  chills,  and 
:  -the  disturbed  pigment-distribution  of  leuco- 
derma, which  has  in  many  cases  followed 
.  closely  on  sunstroke,  must  also  be  regarded 
:  as  nerve  manifestations.  Local  pigmentation 
!  is  in  the  majority  of  cases  the  direct  conse- 
.  quence  of  acute  or  chronic  hypersemia,  the 
i  blood  or  its  colouring-matter  escaping  from 
!  the  vessels  and  discolouring  the  tissues.  This 
i  is  especially  common  on  the  lower  limbs, 
'  where  the  dependent  position  and  frequency 
i  of  varicose  veins  favour  the  exudation;  the 
(  orange-coloured  patches,  for  instance,  seen 
1  on  the  leg  being  the  direct  consequence  of 
<  -capillary  rupture. 

Variations  occur  in  colour,  duration,  and 
1  extent.  In  colour,  pigmentation  derived  from 
;  the  colouring-matter  of  the  blood  varies  from 
:  &  dull  yellow  or  olive  to  brown  or  black. 
It  is  of  a  bright  yellow  or  olive  when  due  to 
bile,  and  a  slate  colour  from  nitrate  of  silver. 
It  may  be  temporary  as  a  sequel  of  skin- 
«ruption  and  in  jaundice,  or  permanent  as 
in  argyria.    In  extent,  pigmentation  may  be 
general  as  in  Addison's  disease,  in  small  spots 
as  in  lentigo,  or  in  large  patches  as  in  chlo- 
asma. 

Absence  of  pigment  may  also  be  general 
as  in  albinism,  or  partial  as  in  leucoderma. 

Etiology. — Acquired  pigmentation  may 
be  idiopathic  or  symptomatic. 

Idiopathic  pigmentations  comprise  those 
due  to  local  causes,  such  as  irritants,  including 
bhsters,  sinapisms,  friction,  pressure,  scratch- 
ing, heat,  or  sun  exposure. 

Symptomatic  pigmentations  may  be  (1) 
general,  as  in  Addison's  disease,  Graves's 
disease,  leprosy,  syphilis,  malaria,  cancer, 
tuberculosis,  senile  degeneration  of  the  skin, 
argyria,  and  arsenical  pigmentation.  (2) 
local — (a)  as  a  sequela  of  certain  skin-erup- 
tions, such  as  syphilides,  lichen  planus,  some 
forms  of  urticaria ;  (h)  an  accompanying  mani- 
festation of  certain  skin-lesions,  such  as  sclero- 
derma, diffuse  or  circumscribed,  and  fibroma ; 
(c)  due  to  parasitic  affections,  as  in  tinea 
cruris,  tinea  versicolor,  erythrasma,  and  the 
Pinta  disease  of  Mexico.    In  these,  however, 


the  discoloration  is  on  the  skin,  or  at  most 
only  in  the  surface  layers. 

On  the  legs  especially,  if  varicose  veins  are 
present,  anything  which  produces  hyperemia 
is  liable  to  stain  the  skin. 

1.  Nsevus  Pigmentosus. — Synon.  :  Pig- 
mentary Mole ;  Fr.  Ncevus  Pigmentaire  ; 
Ger.  Flechenmal. 

Moles  are  congenital  structures  which  may 
be  mere  collections  of  pigment  {ncevus  spilus 
or  congenital  lentigo) ;  or  the  surface  may  be 
uneven  and  warty  {ncevus  verrucosus) ;  or  the 
pigment  may  be  in  soft  tumours  of  fat  and 
loose  connective  tissue  {ncevus  lipomatodes); 
or  the  tumours  may  be  covered  with  coarse 
hair  {ncevus  pilosus).  They  vary  infinitely 
in  colour,  number,  size,  and  distribution, 
sometimes  occupying  a  nerve-area.  Later 
in  life  they  sometimes  become  the  seat  of 
sarcoma  or  other  malignant  neoplasm. 

Treatment. -»- Small  tumours  or  hairy 
moles  are  best  destroyed'  by  electrolysis, 
both  hair  and  tumour  being  removed  by  this 
method,  each  hair  being  separately  attacked. 
Larger  tumours,  where  not  too  large,  and 
when  their  position  renders  it  advisable, 
should  be  removed  by  the  knife  or  caustics. 
In  elderly  people,  any  active  change  in  a  mole 
should  be  the  signal  for  instant  and  complete 
removal. 

2.  Lentigo. — Synon.:  Freckles;  Ephe- 
lides  ;  Fr.  Lentigo ;  Ger.  Sommersprosse. 

This  affection  consists  of  small  spots  of 
pigment,  from  a  pin's  head  to  a  split  pea  in 
area,  and  of  a  yeUow,  yellowish  brown,  or 
sepia  tint.  They  occur  chiefly  on  uncovered 
parts,  namely,  the  face,  neck,  and  back  of  the 
hands ;  less  frequently  on  covered  parts, 
chiefly  the  arms,  back,  and  buttocks.  They 
are  usually  in  large  numbers,  more  thickly 
aggregated  in  some  parts  than  others,  for  ex- 
ample, on  the  nose  and  cheeks.  Occasionally 
a  few  large  pea-sized  spots  may  be  sparsely 
scattered  about,  with  or  without  the  smaller 
variety.  Although  seen  at  all  ages,  the  or- 
dinary freckles  appear  most  commonly  in 
the  second  decade  of  life,  especially  in  fair  or 
red-haired  people,  showing  first  in  summer, 
when  they  are  always  most  conspicuous, 
while  in  winter  they  may  be  scarcely  notice- 
able. The  sun  is  probably  the  exciting  agent 
of  these  summer  freckles,  and  some  authors 
restrict  the  term  '  ephelides '  to  them,  re- 
serving the  term  'lentigo '  for  the  spots  which 
come  in  covered  parts  and  are  independent 
of  season.  Lentigines  may  be  a  sympto- 
matic condition,  as  in  xeroderma  pigmen- 
tosum, and  as  one  manifestation  of  senile 
degeneration  of  the  skin.  On  the  other  hand, 
they  are  occasionally  congenital,  and  are  then 
classed  with  moles. 

8.  Chloasma.  —  Chloasma  is  a  generic 
term  for  both  patchy  and  diffuse  pigmenta- 
tion, but  is  chiefly  used  for  the  patchy  form. 

The  patches  are  well  defined,  sometimes 
roundish  or  oval,  but  they  maybe  of  any  shape 
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or  size,  and  any  shade  from  fawn  to  brown, 
bronze,  or  black.  When  diffuse,  the  colour  is 
always  of  deeper  hue  in  some  regions  than 
others,  namely,  the  axillte,  nipples,  umbilicus, 
pubes,  and  genitaUa.  The  causation  has 
been  discussed  in  the  general  aetiology  of 
pigmentation.  The  most  important  variety 
is  cJdoasma  uterinum  of  women  who  are 
pregnant,  or  who  suffer  from  chronic  uterine 
iri'itation.  Its  most  common  positions  are 
the  linea  alba,  nipples,  and  forehead ;  but  it 
may  come  in  any  part  of  the  face.  On  the 
forehead  it  forms  one  or  more  irregular 
patches,  but  in  other  parts  it  is  less  defined. 
It  usually  fades  slowly  after  parturition,  but 
is  occasionally  persistent.  A  similar  pig- 
mentation of  the  face  has  been  observed  in 
abdominal  tuberculosis,  cirrhosis  of  the  liver, 
constipation,  and  cancer  of  the  stomach. 

Diagnosis.  —  Chloasma  may  be  distin- 
guished from  discolorations  iue  to  vegetable 
parasites  by  the  latter  being  on  rather  than 
in  the  skin,  except  in  the  sm-face  layers.  If 
there  is  any  doubt,  scrapings  of  the  epidermis, 
soaked  in  liquor  potassse  and  placed  imder 
the  microscope,  will  show  the  fungous  ele- 
ments if  the  discoloration  is  due  to  a  parasite. 

Accidental  or  maUngering  pigmentation 
can  be  washed  off  either  with  soap  and  water 
or  with  weak  chlorinated  lime  solution. 
Chromidrosis  deposit  can  be  readily  removed 
with  spirit  of  chloroform  or  ether. 

Prognosis. — -Time  generally  removes  pig- 
mentation due  to  previous  eruptions  and 
that  due  to  pregnancy.  The  duration  and 
continued  activity  of  the  cause  are  the  chief 
factors  in  determining  the  likelihood  of  the 
removal  of  the  discoloration. 

Treatment. — This  is  not  very  satisfactory, 
either  for  lentigo  or  chloasma.  Sometimes 
discutients  are  effectual,  but  in  a  large  pro- 
portion of  cases  their  action  is  only  tem- 
porary. From  a  half  to  5  grains  of  corrosive 
sublimate,  but  not  more  than  2  grains  to 
begin  with,  may  be  added  to  a  fluid  ounce  of 
almond  emulsion,  and  this  painted  on  several 
times  a  day ;  and  if  weU  borne  the  stronger 
solution  may  be  used.  Other  well-approved 
apphcations  are  acetic  acid  and  sulphur  made 
into  a  paste,  and  laid  on ;  citric  acid  (5ss.  to 
5j.  of  water) ;  pure  carbohc  acid  very  care- 
fully applied  with  a  brush ;  or  saHcylic  acid 
made  into  a  paste  with  glycerine.  These 
should  aU  be  used  cautiously  over  a  small 
surface  at  a  time  at  first,  as  occasionally  in 
strongly  predisposed  persons  the  pigmenta- 
tion returns  worse  than  before. 

4.  Argyria. — Argyria  is  the  term  applied 
to  the  staining  produced  by  the  long-continued 
administration  of  nitrate  of  silver,  either  in- 
ternally as  a  remedy  for  epilepsy  or  other 
diseases,  or  as  a  topical  application  to  the 
throat.  The  reduced  metal  is  deposited  in 
the  rete  and  sweat-glands,  and  round  the 
hair-roots.  It  is  said  that  450  grains  is  the 
minimum  quantity  taken  internally  which 


has  produced  the  staining ;  but  it  is  wise  to 
be  well  within  this  limit,  as,  when  once  it 
has  commenced  to  show  itself,  nothing  will 
stop  its  further  development  or  remove  it 
afterwards.  The  parts  exposed  to  hght,  the 
face,  hands,  and  visible  mucous  membranes 
are  most  strongly  implicated.  The  colour  is 
of  a  bluish-grey,  slate,  or  leaden  hue,  or  it 
may  be  almost  black.  Iodide  of  potassium 
in  large  doses  has  been  recommended,  but 
all  treatment  is  unavailing. 

5.  Arsenical  Pigmentation. — This  is 
due  to  the  deposition  of  the  metal  in  the  skin 
from  prolonged  administration  of  arsenious 
acid.  It  is  general,  but  attacks  most  the 
parts  where  diffuse  pigmentation  is  usually 
most  marked.  At  first  it  may  be  recognisable 
by  its  sparing  the  central  parts  of  the  hair- 
follicles,  so  that  on  the  abdomen  there  are 
whitish  dots  on  a  yellowish-brown  ground, 
but  at  a  later  stage  the  discoloration  is  uni- 
form. It  may  be  accompanied  by  keratosis 
of  the  palms,  soles,  elbows,  knees,  knuckles, 
and  web  of  the  fingers.  When  psoriasis  has 
been  removed  by  the  administration  of 
arsenic,  the  site  of  the  psoriasis  patches  may 
be  the  only  parts  pigmented.  If  the  drug  is 
stopped,  the  pigmentation  usually  fades  in 
the  course  of  time. 

6.  Albinism. — This  disorder  of  pigmen- 
tation is  described  in  a  special  article.  See 
Albinism. 

7.  Leucoderma.  —  Synon.  :  Vitiligo  ; 
LeucopatJiia. 

This  disease  is  much  more  frequent  in 
tropical  than  in  temperate  climates.  It  is  a 
mixed  condition  of  faulty  pigment-distribu- 
tion, but  is  named  from  its  most  conspicuous 
feature.  It  is  notably  symmetrical.  Its 
first  stage,  though  often  overlooked,  is  an 
increase  of  pigment  in  certain  regions;  in 
this  darker  white  spot  forms  and  en- 

larges, driving,  so  to  speak,  the  pigment 
before  it,  so  that  the  borders  of  the  white 
part  are  convex,  and  those  of  the  adjacent 
over-pigmented  part  concave.  The  dark  part 
is  sharply  defined  on  the  white  side,  while 
away  from  the  white  area  it  merges  gradually 
into  the  normal  skin.  The  number  and 
extent  of  the  white  areas  vary  considerably, 
but  the  affection  may  in  comrse  of  years  affect 
the  whole  surface,  the  white  part  ever  en- 
croaching on  the  dark  ;  or  the  excess  of  pig- 
ment may  be  absorbed.  In  either  case,  in 
some  regions,  or  even  over  the  whole  sur- 
face, an  apparent  cure  is  produced  in  white 
races  from  want  of  contrast,  but  the  part  is 
really  abnormally  white,  and  wiU  no  longer 
tan  in  the  sun. 

Etiology. — The  affection  is  certainly  more 
common  in  dark  .races,  and  is  generally  con- 
nected with  Sim  exposure,  some  cases  dating 
from  sunstroke;  but  it  has  occurred  after 
severe  cold.  The  neurotic  temperament  and 
nerve-depressing  influences  appear  to  be 
favouring  conditions.    The  pathology  of  the 
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process  has  been  discussed  in  the  general 
statement. 

Diagnosis— Its  striking  symmetry,  pro- 
gi-essive  com-se,  and  the  combination  of  excess 
with  deficiency  of  pigment,  together  with  the 
absence  of  all  symptoms  other  than  the  pig- 
ment anomaly,  render  the  diagnosis  of  leuco- 
derma  easy.  The  last  feature  is  important, 
as  in  India  the  disease  has  sometimes  been 
called  '  white  leprosy.' 

Prognosis.— The  prospect  of  cure  is  bad; 
spontaneous  ai-rest  occurs ;  but  apparent  cure 
by  the  process  previously  described  is  the 
result  to  be  most  desired. 

Treatment. — This  is  highly  unsatisfactory. 
General  tonic  and  invigorating  treatment 
offers  the  best  chance  of  arresting  the  pro- 
gress of  disease ;  and,  of  course,  arsenic  is 
recommended  by  some  authors.  White  areas 
in  a  conspicuous  position  might  be  sUghtly 
stained  with  walnut-juice  to  render  the  con- 
trast less  striking. 

H.  Radcliffe  Crocker. 

PIGMENTATION",  MORBID.— De- 
finition.— A  morbid  process,  consisting  in 
the  deposition  of  colouring  matter  in  situa- 
tions where  it  does  not  normally  occur,  or  in 
excess  in  usual  localities. 

Description. — The  abnormal  deposition 
of  pigment  may  take  the  form  of  an  uniform 
staining  of  the  tissues,  as  in  icterus ;  or  it  may 
occur  in  patches,  varying  from  mere  specks 
up  to  areas  of  a  very  considerable  size.  The 
coloration  may  affect  the  skin  [see  Pigmen- 
tary Diseases  of  the  Skin)  or  the  mucous 
membrane,  as  in  Addison's  disease,  where 
patches  of  pigmentation  are  frequently  seen 
on  the  palate  and  inside  of  the  cheeks,  and 
occasionally  on  the  surface  of  the  intestine ; 
or  the  pigment  may  be  deposited  in  granular 
masses  in  the  substance  of  organs,  such  as 
the  liver,  brain,  spleen,  kidneys,  lymphatic 
glands,  and  medulla  of  bones.  New-growths, 
of  the  epithehal  and,  more  especially,  of  the 
connective-tissue  type,  may  be  the  seat  of 
extensive  pigmentation,  especially  if  the 
tissues  with  which  they  are  connected  be 
normally  the  repositories  of  colouring  mat- 
ter ;  but  the  change  is  by  no  means  limited 
to  such  situations.  Chronic  inflammatory 
tissue— notably  the  peritoneal— is  usually 
much  pigmented,  from  a  grey  or  slate  colour 
to  almost  black. 

Considerable  variety  is  presented  in  colour. 
The  various  shades  of  black  and  brown  are 
usually  attributed  to  the  existence  of  a  sub- 
stance called '  melanin,'  though  there  is  reason 
to  believe  that  several  different  pigments  are 
included  under  this  term.  In  chemical  com- 
position melanin  contains  carbon,  hydrogen, 
nitrogen,  oxygen,  and  iron;  in  this  latter 
respect  resembling  ha^matin.  It  is  soluble 
in  ether,  alcohol,  water,  and  acids ;  also  in 
boiling  caustic  alkalis,  thus  distinguishing 
it  from  particles  of  carbon. 


The  bile-pigments  are  obviously  the  cause 
of  icteric  staining.  The  very  exceptional  and 
remarkable  condition  of  cyanoderma  is  attri- 
buted to  the  presence  of  indigo.  The  exces- 
sive ingestion  of  lead  is  liable  to  be  followed 
by  a  bluish  line  around  the  gums ;  of  silver, 
by  a  pecuhar  coloration  of  the  skin  (argyria). 
Iron,  mercury,  and  bismuth  in  the  intestine 
are  converted  into  black  sulphides,  and  may 
form  a  dark  precipitate  on  the  mucous 
membrane. 

Pathology. — Excepting  when  the  colour- 
ing matters  are  obviously  introduced  from 
without,  the  morbid,  like  the  normal  pig- 
ments, are  derived  more  or  less  directly  from 
the  hsemoglobin  of  the  blood,  occurring  either 
as  stainings  of  various  tints,  from  decompo- 
sition of  effused  blood,  or  as  the  result  of  cell- 
activity,  as  is  the  case  in  melanosis.  Their 
presence  is  associated  with  two  very  opposite 
conditions  of  nutrition,  being  sometimes  an 
accompaniment  of  tissue- degeneration  and 
diminished  function,  at  other  times  con- 
nected with  extremely  active  trophic  changes. 
It  is  noticeable  that  the  chlorophyll  of  plants 
and  hsemoglobin  of  blood  are  amongst  the 
earhest  differentiated  and  most  widely  dis- 
tributed proximate  principles,  intimately 
dependent  upon  which  are  the  respiratory 
changes  of  plants  and  animals.  The  pig- 
mentary layer  of  the  retina,  the  visual 
purple,  and  the  widespread  occurrence  of 
pigment  in  the  nerve-centres,  are  among  the 
most  striking  examples  of  the  connexion  of 
colouring  matter  with  normal  functional 
changes.  Melanotic  growths,  which  are  usu- 
ally of  remarkable  activity,  the  temporary 
brown  patches  on  liie  skin  {mslasma)  in  the 
neighbourhood  of  painful  spots  in  neuralgia 
and  some  uterine  states,  and  the  occasional 
sudden  loss  of  colour  in  the  hair  from  mental 
disturbance,  are  illustrations  of  morbid  nu- 
trition in  the  same  direction.  In  the  majority 
of  cases  where  pigment  is  met  with,  some 
coincident  blood-change  is  to  be  found. 
Thus  in  the  class  of  malarial  diseases,  masses 
of  black  material  are  formed  in  the  blood 
{melcmcBmia),  from  destruction  of  the  red 
corpuscles  during  the  pyrexial  state,  and  are 
liable  to  be  deposited,  it  is  said,  by  the  white 
corpuscles,  in  certain  organs,  especially  the 
spleen.  In  Addison's  disease,  purpura,  syphi- 
lis, and  other  diseases  characterised  by  pig- 
mentation, the  red  corpuscles  are  obviously 
affected.  The  deposition  of  pigment  appears 
without  doubt  to  be  somehow  under  the  con- 
trol of  the  sympathetic  centres. 

Dr.  Laycock  observes  :  '  Fundamentally, 
the  entire  series  of  phenomena  in  which  pig- 
mentation is  a  leading  characteristic  may  be 
regarded  as  having  reference  to  the  excretion 
of  carbon  after  it  has  served  its  purpose  in 
the  economy;  and,  pathologically,  the  pro- 
duction of  pigments  may  be  taken  as  the 
expression  of— (a)  imperfect  oxidation  of  car- 
bon, 80  that  it  IS  not  eliminated,  as  carbonic 
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or  lactic  acids,  &c. ;  (b)  imperfect  elimina- 
tion of  carbon  proper;  and  (c)  excessive 
production  of  carbon  from  highly  carbo- 
naceous foods.  In  all  these  there  is  a  close 
analogy  between  the  carbonaceous  excreta  as 
morbid  pigments,  and  the  nitrogenous  excreta 
as  morbid  deposits  of  urates,  &c.'  However 
that  may  be,  all  diseases  in  which  the  red 
corpuscles  are  altered  and  their  oxygen- 
carrying  power  diminished,  tend  to  be  asso- 
ciated with  pigmentation,  from  imperfect 
oxidation  of  the  carbon-waste. 

A  spurious  pigmentation  or  blackish  colora- 
tion by  sulphide  of  iron  is  to  be  met  with  post 
mortem,  or  in  gangrenous  areas,  from  the 
Tmion  of  sulphuretted  hydrogen  with  the  iron 
of  the  blood.  W.  H.  Allchin. 

PILES. — A  popiilar  name  for  haemor- 
rhoids.   See  HEMORRHOIDS. 

PIMPLES. — A  popular  name  for  papules. 
See  Papula. 

PISA,  in  Central  Italy. — Arathermoist, 
mild,  equable,  calm,  and  relaxing  climate. 
Mean  temperature,  winter,  44°  F.  East 
prevailing  wind.  See  Climate,  Treatment 
of  Disease  by. 

PITTING. — The  formation  of  pits  or 
hollow  cicatrices  in  the  skin,  resulting  from 
ulceration,  as  in  small-pox;  or  from  dis- 
organisation of  tissue  and  absorption  of  the 
papillary  layer  of  the  skin,  as  in  syphilis 
and  lupus.  Also,  the  depression  produced 
by  pressure  on  an  cedematous  part. 

PITUITOUS  {pituita,  phlegm;  from 
root  of  sjmo,  I  spit). — A  term  associated 
with  phlegm  or  expectoration,  when  this  is 
of  the  nature  of  thick  and  adhesive  mucus. 
See  Expectoration  ;  and  Sputum,  Examina- 
tion of. 

PITYRIASIS  {mrvpov,  bran).— Synon.  : 
Furfur;  Porrigo;  Fr.Pityriasin;  Gev.  Kleien- 
grind. 

Definition. — A  branny  exfoliation  of  the 
skin ;  giving  rise  to  scurfiness  or  scaliness  of 
the  epidermis. 

Anatomical  Characters.— Pityriasis  is  a 
superficial  chronic  inflammation  of  the  skin, 
without  exudation  or  swelling,  but  especially 
characterised  by  disturbed  nutrition  of  the 
epidermis  and  its  desquamation  in  minute 
scales.  In  many  cases  it  is  a  mild  manifes- 
tation of  eczema,  and  must  be  regarded  as 
one  of  the  forms  of  dry  eczema. 

Description.— The  most  common  seat  of 
pityriasis  is  the  scalp— for  example,  P.  capitis ; 
and  in  that  situation  it  may  present  several 
degrees  of  severity,  ranging  between  the 
pityriasis  with  silvery  scales  of  elderly  per- 
sons (xerasia),  or  the  mere  accumulation  of 
epidermic  exuviffi  in  children  and  young 
persons,  called  '  dandruff,'  and  the  more  ex- 
tensive desquamation,  attended  with  chrome 


inflammation,  of  a  declining  eczema  or  even 
of  psoriasis. 

On  the  sensitive  skin  of  children,  particu- 
larly those  of  light  complexion,  pityriasis  is 
apt  to  appear  on  the  face  in  the  form  of  small, 
circular,  reddish  discs,  coated  over  with  a 
fine  furfur ;  and  occasionally  it  is  met  with 
in  patches  on  the  body  and  limbs,  always 
maintaining  the  same  characters,  namely, 
slight  redness  and  pruritus,  but  a  total  ab- 
sence of  serous  exudation. 

The  term  'pityriasis,'  whQst  strictly  sig- 
nifying an  exfoliation  of  fine  scales  upon  a 
skin  more  or  less  congested  yet  falling  short 
of  the  activity  of  eczema,  has  also  been 
applied  to  a  forfuraceous  state  of  the  skin 
accompanying  other  morbid  affections  of  this 
texture.  Another  form  of  exfoliation  of  the 
epidermis  associated  with  a  yellowish  pig- 
mentation  of  the  skin,  received  from  Willan 
the  name  of  pityriasis  versicolor ;  but  as  the 
pathological  conditions  of  the  latter  are  totally 
different  from  ordinary  pityriasis,  and  are 
identical  with  parasitic  diseases,  this  affection 
will  be  found  treated  of  under  the  head  of 
Tinea  Versicolor. 

Diagnosis. — The  description  just  given 
of  pityriasis  will  sufficiently  distinguish  it 
from  other  diseases;  although,  as  will  be 
perceived,  it  may  be  an  accidental  accom- 
paniment of  a  variety  of  cutaneous  affections, 
such  as  dry  chronic  eczema.  Indeed,  its 
idiopathic  form  is  its  rarest  manifestation. 

Treatment. — Our  efforts  in  this  direction 
should  be  aimed  at  the  improvement  of  the 
nutritive  function  of  the  skin,  and  the  rehef 
of  local  inconvenience  or  suffering.  The  first 
indication  is  to  be  met  by  general  tonics,  and 
by  the  exhibition  of  small  doses  of  some 
arsenical  i^reparation ;  the  second  indication 
by  the  application  of  the  red  oxide  of  mer- 
cury ointment  in  a  diluted  form  (one  part  to 
three),  or  the  oxide  of  zinc  ointment.  The 
former  remedy  is  the  more  suitable  for  the 
scalp  or  hairy  regions  of  the  body ;  the  latter 
for  the  unprotected  surface  of  the  face  and 
trunk.  Erasmus  Wilson. 

PITYRIASIS  ROSE  A.— Synon.  :  Pity. 

riasis  Circinata  et  Maculata ;  Herpes  Ton- 
surans Maculosus  (Hebra). 

Definition. — An  acute  inflammatory  erup- 
tion, characterised  by  the  formation  of  pale 
red,  delicately  scaly,  roundish,  or  oval  patches 
and  circles. 

.(Etiology. — Pityriasis  rosea  is  uncommon, 
about  one  in  three  hundred  of  all  skin  erup- 
tions. It  is  more  frequent  in  children, 
though  it  may  be  seen  at  all  ages.  It  occa- 
sionally occurs  in  more  than  one  member  of 
a  family,  suggesting  a  possibility  of  contagion, 
but  there  is  no  definite  proof  that  the  com- 
plaint can  be  so  transmitted. 

Description.— There  are  two  forrns  of  the 
eruption,  the  maculate  and  the  circinate. 

Pityriasis  rosea   maculata   consists  of 
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roundish,  oval,  or  irregular  pale  red  patches, 
from  a  pin's  head  to  a  shilling  ni  size,  wath 
well-defined  borders,  and  the  surface  more  or 
less  covered  with  very  fine  delicate  scales. 

Pityriasis  rosea  circinata,  as  its  name  im- 
plies, occiu-s  in  cu-cles.  These  commence  as 
patches,  and,  as  they  enlarge,  clear  in  the 
centre,  which  is  left  slightly  pigmented,  while 
the  border  is  well  defined  and  sHghtly  scaly. 
When  they  meet  other  patches,  gyrate  areas 
are  produced.  In  both  forms,  the  eruption 
generally  commences  as  a  single  patch,  and 
after  some  days  others  form  in  the  neigh- 
bourhood ;  the  abdomen,  chest,  or  side  of  the 
neck  being  the  regions  usually  first  affected. 
From  one  of  these  pai-ts  the  eruption  spreads, 
the  old  part  usually  clearing  away,  leaving 
shght  pigmentation,  while  fresh  patches  de- 
velop, so  that  in  the  course  of  days  or  weeks 
the  whole  body-sm'face  may  become  involved, 
and  aU  stages  of  progression  and  retrogression 
may  be  simultaneously  observed  in  different 
regions.  There  may  be  slight  itching  when 
the  patient  is  warm.  The  disease  tends  to 
,  get  well  spontaneously,  lasting  from  two 
weeks  to  two  months,  occasionally  longer. 

Pathology. — The  pathology  is  unknown. 
The  'microsporon  anomceon,'  described  by 
Vidal  as  a  fungus  (?  micrococcus),  has  not 
I  been  proved  to  be  the  cause  of  the  affection. 
Diagnosis. — The  pale  red,  slightly  scaly, 
barely  elevated  patches  or  circles,  covering  a 
'  wide  area,  and  undergoing  spontaneous  cm-e, 
i  are  the  most  distinctive  features  of  this  dis- 
f  ease.    It  is  much  less  raised,  and  less  scaly, 
I  than  the  early  scaly  or  circinate  syphilide ; 
has  no  scaly  crusts,  but  only  delicate  brarmy 

■  scales  ;  and  is  not  so  red  or  so  raised  as  psori- 
asis.   It  spreads  too  rapidly  and  widely  for 

t  tinea  circinata;  and  there  is,  of  course,  no 
•  trichophyton  tonsurans  fungus.  It  is  not,  like 
;  lichen  circinatus  or  seborrhoea  corporis,  con- 
:  fined  to  the  middle  of  the  back  and  chest,  and 
is  never  in  papular  circles ;  moreover,  while 
:  that  affection  lasts  for  years  if  untreated, 
;  pityriasis  rosea  gets  well  in  a  few  weeks  or 
:  months. 

Tbeatment. — Internal  treatment  is  not 
r  required.    A  lotion  consisting  of  liquor  car- 
bonis  detergens,  Sij.to  gviij.  of  water,  is  use- 

■  in  allaying  itching,  and  is  perhaps  ciira- 
:  tive.  At  all  events,  cases  soon  get  well  while 

using  it.    If  the  patient  is  seen  when  there 
are  only  one  or  two  patches  present,  these 
[  may  be  painted  with  tincture  of  iodine. 

H.  Radcliffe  Crocker. 

PITYRIASIS  RUBRA  {wirvpov,  bran; 
rruber,  red).— Synon.  :  Dermatitis  Exfolia- 
tiva; Eczema  FoUacevm;  Fr.  Herpe tides 
lExfoUaUves  ;  Erythrodermie  Exfoliante  ; 
'  Ger.  HautMeie.  ' 

Definition. — An  extensive  and  important 
natural  group  of  skin-affections,  in  which 

■  there  is  universal,  or  almost  universal,  derma- 

■  titis;  generally  very  chronic  in  its  course; 


characterised  by  the  severity  of  the  conges- 
tion and  the  intense  redness  of  the  parts 
affected,  and  by  the  abundance  of  desquama- 
tion, either  in  the  form  of  fine  branny  dust, 
or  of  large  scales  or  sheets  of  epithelium. 

The  term  is  not  applicable  to  a  somewhat 
similar  condition,  which  may  be  caused  by 
the  exanthemata  (especially  scarlatina,  ery- 
sipelas, Rotheln  and  measles),  or  by  certain 
drugs  (for  example,  chloral  hydrate,  bella- 
donna, quinine,  copaiba,  and  phenazone). 

Etiology. — The  causes  of  pityriasis  rubra 
are  very  obscure.  It  occurs  more  frequently 
in  the  male  than  in  the  female  sex,  in  the 

Proportion  of  three  to  two,  or  perhaps  higher, 
t  is  most  commonly  met  with  between  the 
ages  of  forty  and  sixty  years,  but  has  been 
observed  in  a  child  of  four  months,  and  in  a 
man  of  ninety  years.  It  is  not  hereditary. 
Nor  is  it  contagious ;  but  a  condition  indis- 
tinguishable from  pityriasis  rubra  as  regards 
its  objective  characters  has  lately  prevailed 
in  an  epidemic  form,  especially  in  the  infir- 
maries and  workhouses  of  the  west  end  of 
London.  Gout,  and  still  more  rheuma- 
tism, strongly  predispose  to  its  occmrence, 
either  as  a  primary  dermatosis  or  as  an 
epi-phenomenon  of  other  skin  diseases  ;  and 
the  same  remark  applies  to  chronic  alco- 
holism and  interstitial  nephritis  in  a  less 
degree.  Its  '  secondary '  form  may  super- 
1  vene  upon  psoriasis  or — in  diminishing  grade 
I  of  freqiiency — upon  eczema,  lichen  ruber, 
erysipelas,  seborrhoea,  erythema  multiforme, 
pityriasis  rosea,  or  even  artificial  dermatitis, 
for  example,  from  chrysarobin. 

The  most  frequent  immediate  exciting  cause- 
of  pityriasis  rubra  is  a  chiU,  while  the  sub- 
jects of  it  are  frequentlyneurotic  and  intensely 
susceptible  to  cold,  with  other  evidences  of 
ill-balanced  peripheral  circulation.  Sever© 
nerve  shock  and  mental  strain  seem  mainly 
responsible  for  a  certain  number  of  cases. 
In  a  very  remarkable  example  under  the 
writer's  observation,  the  condition  showed 
itself  immediately  after  an  extremely  pro- 
longed cross-examination  in  the  witness-box 
at  the  hands  of  an  eminent,  but  notoriously 
harassing,  counsel. 

Anatomical  Characters. — These  are  in 
no  sense  characteristic.  They  include  marked 
congestion  and  dilatation  of  the  blood-vessels 
of  the  most  superficial  parts  of  the  skin,  and 
comparatively  little  of  those  of  the  deeper 
parts ;  separation  of  the  upper  two-thirds  from 
the  lower  third  of  the  horny  layer ;  thinning 
of  the  Malpighian  layer  over  the  papillte,  with 
great  increase  in  size  and  depth  of  the  inter- 
papiUary  processes;  marked  hypertrophy  of 
the  papUliE,  with  intense  leucocytic  iufiitra- 
tion  of  them,  and  of  the  upper  layers  of  the 
corium.  In  a  later  stage  the  whole  thickness 
of  the  skin  is  involved,  and  ultimately  a  pro- 
cess of  sclerosis  takes  place,  with  formation 
of  cicatricial  tissue,  pigmentation,  and  destruc- 
tion of  sebaceous  and  sweat  glands. 
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Symptoms. — From  the  foregoing  definition 
it  will  be  manifest  that  a  large  number  of 
maladies  present  the  common  characters 
attributed  to  pityriasis  rubra,  the  synonym 
for  which  {dermatitis  exfoliativa)  is  now  in 
habitual  use  to  connote  the  condition,  both 
in  this  country  and  on  the  Continent. 

Type  I.  Secondary  pityriasis  rubra. — 
Generalised  red  and  desquamative  eruptions 
secondary  to  other  dermatoses  (herpetides 
exfoliatives — Bazin) . 

The  diseases  upon  which  this  condition 
xnay  supervene  have  already  been  emmie- 
rated.  In  the  case  of  eczema,  discharge 
diminishes,  and  small,  dry,  whitish  scales 
form  in  increasing  numbers.  The  scaling  of 
psoriasis  becomes  finer,  while  the  margins 
of  its  patches  usually  become  more  and  more 
ill  defined,  although  in  one  case  observed 
by  the  writer  blebs  formed  round  them.  The 
bullae  of  pemphigus  become  flaccid,  and  re- 
semble the  lesions  of  pemphigus  foHaceus. 
Gradually  from  the  primarily  affected  parts 
the  erythrodermia  spreads  over  the  whole 
body-surface,  which  becomes  covered  with 
fine  branny  scales,  the  feet  and  soles  being 
the  parts  most  frequently  spared.  The  nails 
become  hypertrophied  and  claw-like,  or  may 
be  shed  and  repeatedly  re-formed.  The 
general  condition  is  usually  maintained,  the 
appetite  and  digestive  functions  being  unim- 
paired ;  but  occasionally  marasmus  sets  in, 
albumen  appears  in  the  urine,  severe  diar- 
rhoea or  pneumonia  supervenes,  and  the  case 
terminates  fatally.  In  the  great  majority  of 
cases,  however,  spontaneous  recovery  ensues 
in  from  six  to  twelve  months  after  the  occur- 
rence of  an  indefinite  number  of  relapses. 
The  primary  skin-trouble  often  reappears, 
and  each  recurrence  is  prone  to  be  followed 
by  a  generalised  exfoliative  dermatitis  of 
gradually  increasing  severity. 

Type  II.  The  relapsing,  desquamative, 
sca/rlatiniform  erythema  of  Fereol  repre- 
sents the  mildest  form  of  primary  exfohative 
dermatitis.  It  is  little  known  in  this  country, 
but  the  writer  has  seen  at  least  one  well- 
marked  instance  of  it.  It  is  of  more  frequent 
occurrence  in  children  and  young  adults  than 
the  other  types.  Its  onset  is  well  defined, 
with  pyrexia  (102°-104°)  and  general  malaise, 
sometimes  even  with  sore-throat,  and  a  de- 
squamating, scarlatinal-looking  tongue.  The 
eruption  does  not  usually  make  its  appear- 
ance for  two  or  three  days.  It  consists  of 
an  intense,  more  or  less  uniform  redness, 
sometimes  with  small  ptu-puric  spots,  but 
without  any  infiltration;  its  commonest 
situation  is  the  legs,  from  which  it  spreads 
over  the  whole  body.  After  its  persistence 
for  three  or  four  days,  copious  fine  or  coarse 
desquamation  sets  in,  fever  diminishes,  and 
the  redness  begins  to  subside.  At  the  end  of 
a  fortnight  recovery  is  sometimes  complete, 
but  more  generally  repeated  recrudescences 
prolong  the  duration  of  the  disease  over  six 


weeks  or  two  months.  An  accurate  diagno- 
sis in  a  first  attack  can  only  be  a  matter  of 
surmise,  but  the  subsequent  course  of  the 
disease  renders  its  nature  indubitable.  lie- 
lapses,  presenting  the  characters  of  the  first 
attack,  invariably  occur,  and  generally  at 
regular  seasonal  intervals,  most  commonly 
in  spring,  when  the  return  is  usually  attri- 
butable to  a  chill.  With  each  relapse  the 
severity  of  the  disease  tends  to  diminish,  and 
finally  perfect  recovery  generally  takes  place. 
It  appears  that  sometimes  the  ingestion  of 
certain  drugs  (especially  mercurials)  or  the 
application  of  irritants  (blisters,  &c.)  to  the 
skin  is  responsible  for  the  initial  attack, 
which  may  be  followed  by  relapses  in  the 
manner  described.  The  disease  is  not  infec- 
tious, and  does  not  occur  in  epidemics  ;  it  is 
not  accompanied  by  albuminuria,  and  loss  of 
hair  is  very  exceptional.  A  transverse  groove 
on  each  nail  is,  however,  generally  left  by 
each  attack,  while  in  the  most  severe  cases 
the  nails  may  be  shed.  This  brings  the  dis- 
ease into  close  relationship  with — 

Type  III.  The  primary  universal  exfoli- 
ative dermatitis  of  Erasmus  Wilson,  which 
is  a  less  rare  and  more  severe  affection 
than  the  foregoing.  Its  objective  characters 
may,  in  exceptional  instances,  be  perfectly 
copied  by  cases  of  secondary  exfohative  der- 
matitis, but  the  differences  in  clinical  history 
and  in  their  usual  com-se  justify  their  dif- 
ferentiation. As  a  rule,  the  subject  attacked 
is  a  healthy  adult  male.  The  onset  is  acute, 
with  rigors  or  chiUs,  or  may  be  insidious 
and  accompanied  merely  by  '  malaise.'  The 
temperature  rises  to  102°  F.  or  higher  ;  and 
until  the  eruption  is  on  the  wane  it  gener- 
ally remains  above  the  normal,  with  a 
marked  evening  rise.  The  eruption  usually 
appears  in  the  form  of  red  erythematous 
patches,  with  fine  desquamation,  situated 
on  the  trunk,  but  it  rapidly  spreads,  to  be- 
come generalised  over  the  whole  body- sur- 
face. The  skin  is  of  an  intense  bright-red 
colour,  but  if  exposed  to  cold  often  becomes  of 
a  dusky  blue  ;  in  severe  cases  it  is  somewhat 
infiltrated,  hard,  and  stretched.  Soon  the 
epidermis  begins  to  exfoliate,  and  copious 
branny  scales  form  and  fall  from  the  face, 
head,  and  neck;  while  large  papery  flakes 
are  shed  from  the  trunk,  or  remain  attached 
by  their  centres,  while  overlapping  like  slates 
at  their  margins.  Two  or  three  pints  of  such 
scales  may  be  shed  in  the  twenty-four  hours. 
The  skin  of  the  palms  and  soles  is  usually 
detached  en  masse,  and  the  redness  there 
does  not  show  itself  until  after  the  first  ex- 
foHation.  The  amount  of  itching  varies 
within  wide  hmits  ;  generally  it  is  severe, 
and  sometimes  it  precedes  the  rash,  draw- 
ing the  patient's  attention  in  the  first  place 
to  it.  Sometimes,  however,  itching  is  con- 
spicuous by  its  absence,  and  the  subjective 
symptoms  most  commonly  complauied  ot 
are  either  tenderness  or  a  sense  of  burnmg, 
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while  a  feeling  of  cold  is  experienced  by  the 
patient  as  soon  as  he  is  exposed.  Oozing 
from  the  flexures  of  the  knees,  elbows, 
axillae,  and  thighs  sometimes  occurs,  and  is 
often  no  doubt  attributable,  in  part  at  least, 
to  rubbing  or  scratching  of  the  part.    In  a 
few  very  exceptional  cases,  bullae  have  been 
observed  in  these    situations,   allying  the 
disease,  according  to  some   writers,  with 
pemphigus  foUaceus.    The  skin  over  the  rest 
of  the  body  remains  intensely  harsh,  dry,  and 
scaly,  although  from  time  to  time  copious 
sweating  may  occur.  The  scalp  is  extremely 
seborrhoeic,  while  pustules,  boils,  and  '  epi- 
dermic cones  '  surroimding  lanugo  hairs  are 
of  frequent  occurrence.    The  mucous  mem- 
branes become  involved :  coryza,  conjunc- 
tivitis, superficial  glossitis,  stomatitis,  and 
pharyngitis  may  be  observed;  while  the  occa- 
sional occurrence  of  vomiting  and  diarrhoea 
probably  indicates  implication  of  the  gastric 
and  intestinal  mucous  membranes.  The 
shedding  of  nails  and  loss  of  hair  early  in  the 
disease  are  characteristic  of  this  type  ;  they 
may  occur  as  early  as'  in  the  fourth  week. 
In  a  certain  number  of  cases  the  general  con- 
dition remains    remarkably  good,  but  in 
others  the  appetite  is  lost,  the  patient  ema- 
ciates, and  alarming  prostration  sets  in.  The 
appearance  of  albitmen  in  the  urine,  or  the 
development  of  pulmonary  troubles  or  of 
diarrhoea,  may  usher  in  a  lethal  termination 
(generally  in  the  third  or  fourth  month)  ;  but 
undoubtedly  in  the  majority  of  cases  ultimate 
recovery  occurs  in  from  six  to  twelve  months, 
after  repeated  disappointing  recrudescences. 
As  a  rule,  the  redness  first  diminishes,  then 
the  scaling,  and  the  two  subside  gradually 
together.    But  in  one  very  remarkable  case 
observed  by  the  writer,  large  circular  areas 
of  white,  normal  skin  suddenly  appeared  in 
the  midst  of  diseased  skin,  and  in  the  course 
of  a  week  almost  entirely  covered  the  sur- 
fece.     Among  complications  and  sequelffi 
Brocq   enumerates    carbuncles,  abscesses, 
phlegmons,  deafness,   iritis,  joint-troubles, 
cardiac    compUcations,    partial  paralyses, 
paraplegia,  and  mental  affections. 

Type  •  IV.     The    primary,  imiversal, 
chrome  pityriasis  rubra  of  Hebra  is  a 
rarer  and  more  grave  disorder  than  the 
preceding.     Its  onset  is  always  gradual, 
and  unaccompanied  by  fever;  it  is  evidenced 
by  the  appearance  of  dry,  scaly,  red  patches, 
generally  on  the  trunk,  which  gradually 
extend,  to  become  universal  after  a  period 
of  several  months  or,   it  may  be,  years. 
The  colour  is  usually  dusky,  and  the  de- 
squamation is  always  fine.    There  is  little 
or  no  infiltration  of  the  skin.  Constant 
chi  hness  is  complained  of,  but  pruritus  is 
seldom  a  troublesome  symptom.    Very  gra- 
duaUy  the  skin  becomes  infiltrated, '  hard 
brawny,  and  _  pigmented ;  then  sclerosed! 
glossy,  yellowish,  and  stretched  over  pro- 
mment  bony  points,  or  contracted  round 


the  orifices  of  the  orbits  and  mouth  (ectro- 
pion, eversion  of  lips).  Slowly,  also,  but 
surely  and  without  intermissions,  the  hair 
atrophies  and  falls  out ;  and  the  nails  become 
thin  and  crack,  or  much  thickened  and 
friable.  Marasmus  sets  in  after  years,  and 
the  patient  gradually  sinks  as  the  result 
of  pulmonary  tuberculosis,  pneumonia,  or 
diarrhoea.  In  the  later  stages  ulceration 
and  gangrene  may  hasten  the  fatal  termina- 
tion. 

Pathology. — Of  the  intimate  pathology  of 
this  group  of  diseases  but  little  is  known. 
Dr.  Pye- Smith  considers  the  dermatitis  as 
primary ;  but  there  seem  to  be  many  valid 
reasons  for  considering  the  condition  as  es- 
sentially a  vaso-motor  and  trophic  neurosis, 
more  probably  of  central  than  of  peripheral 
origin.  The  co-existence  of  myelitis  has  been 
noted  (Jamieson,  Campbell,  and  Turner), 
and  inflammatory  changes  in  the  peripheral 
nerves  have  been  observed,  but  these  are 
certainly  not  constant  either  in  their  occur- 
rence, or  in  their  nature  when  present. 

_ Diagnosis.— This  is  usually  easy;  the 
history  of  the  case,  the  universality  of  erup- 
tion, the  intense  redness  and  dryness  of  skin 
without  marked  infiltration,  the  absence  of 
discharge,  the  characters  of  the  desquamation 
and  moderate  amount  of  itching,  combined 
with  the  grave  general  condition,  all  serve  to 
distinguish  pityriasis  rubra  from  extensive 
psoriasis,  eczema,  or  lichen  planus.  Pemphi- 
gus foliaceus  may  be  very  hard  to  eliminate 
fr-om  the  diagnosis,  but  generally  its  bullse 
may  be  distinguished  with  their  foul-smell- 
ing contents ;  it  also  occm's  more  frequently 
in  women  than  in  men.    Epidemic  exfolia- 
tive dermatitis  (Savill)  most  closely  simu- 
lates this  disease ;  indeed,  there  seems  to  be 
no  criterion  for  difi"erentiating  them  beyond 
the  history  of  the  presence  of  an  epidemic 
of  the  former,  and  the  discovery  and  constant 
presence  in  the  blood  of  persons  attacked 
by  it  of  a  diplococcus  of  supposed  specific 
native.    Dr.  Eisien  EusseU,  who  confirmed 
Dr.  SaviU's  discovery  of  this  micro-organism 
and  further  investigated  it,  failed  to  find  it 
m  two  cases  of  pityriasis  rubra  under  the 
writer's  care  during  the  prevalence  of  the 
epidemic  disease,  which  were  at  first  con- 
sidered to  be  typical  examples  of  it. 

Pbognosis.  —  The  prognosis  may  be 
gathered  from  the  study  of  any  case  in  the 
light  of  the  description  of  the  various  types 
given.  Particular  stress  is  to  be  laid  upon 
the  state  of  the  appetite  and  digestion,  and 
the  presence  or  absence  of  albuminuria,  pul- 
monary complications,  and  emaciation. 

Treatment.— Treatment  must  be  assidu- 
ous, and  directed  both  to  the  local  and 
general  condition.  The  patient  must  be 
absolutely  confined  to  bed,  even  in  the 
mildest  cases,  and  until  recovery  is  complete 
as  the  slightest  chill  is  prone  to  cause  re- 
lapse.   He  ought  to  he  between  blankets, 
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and  on  a  spring-mattress  or  water-bed.  The 
diet  must  be  nvitritious  but  simple,  including 
milk,   in   as  large    quantity   as  possible, 
eggs,  milk-puddings,  strong  meat-soups  or 
jellies.    Alcohol  ought  not  to  be  prescribed, 
unless  the  prostrated  condition  of  the  patient 
demands  it ;  and  then  sound  wine  is  pre- 
ferable to  spirits,  as  causing  less  thirst  and 
gastric  disturbance.    Cod-liver  oil  is  some- 
times of  use  when  emaciation  is  marked. 
Iron  appears  sometimes  to  be  detrimental, 
but    quinine  in  an  effervescing  citrate  of 
potassium  mixture  is  certainly  sometimes 
useiul  and  grateful  to  the  patient.  Diuretics, 
such  as  acetate  of  potassium  with  digita- 
lis, are  frequently  employed  and  probably 
beneficial.  The  promotion  of  free  diaphoresis 
by  jaborandi  or  the  subcutaneous  injection  of 
nitrate  of  pilocarpine  has  been  advocated  by 
Dr.  Stephen  Mackenzie  and  others.  Linseed 
oil  in  large  quantities  both  externally  and  in- 
ternally has  been  lauded  by  Sherwell.  The 
bowels  must  be  carefully  regulated,  prefer- 
ably with  mineral  waters  and  salines,  the 
latter  often  profitably  combmed  with  the 
liquid  extract  of  cascara  sagrada.    There  is 
a  general  consensus  of  opinion  that  arsenic 
is  worse  than  useless  in  the  earlier  stages, 
while  few  writers  accord  it  anything  but 
faint  praise  even  in  the  later.    The  writer 
has  also  been  disappointed  with  the  effects 
of  antimony,  so  liighly  praised  by  J amieson. 
He  has  also  noticed  aggravation  of  the  erup- 
tion after   the    administration   of  opiuna, 
chloral  hydrate,  belladonna,  and  cannabis 
indica,  with  a  view  to  obtaining  sleep. 

Oily  external  applications  are  certainly 
the  most  beneficial.  The  calamine  liniment 
recommended  by  Dr.  Kadcliffe  Crocker  is 
an  admirable  preparation.  It  is  composed 
thus:  Calamine  40  grains;  oxide  of  zinc 
2  drachms ;  olive  oil  and  distilled  water,  each 
1  fluid  ounce.  The  patient  may  be  swathed 
in  rags  soaked  in  this  liniment,  and  slightly 
warmed  if  necessary.  The  pharmacopceial 
linimentum  calcis  is  also  useful,  as  is  a  lotion 
consisting  of  an  ounce  of  glycerole  of  lead 
and  glyceriue  in  a  pint  of  water,  similarly 
employed.  Pure  vaseline  is  occasionally 
a  valuable  substitute. 

Prolonged  warm  baths  may  be  of  service 
in  diminishing  itching,  but  are  apt  to  be  fol- 
lowed by  increase  of  cutaneous  hypersemia. 
This  risk  is  materially  diminished  by  the  ad- 
.  dition  of  bran  (6  lbs.),  Hnseed  (1  lb.),  gelatine 
(3  lbs.),  or  potato  starch  (1  lb.)  to  the  thu^y- 
gallon  bath.  The  further  addition  of  two 
or  three  otmces  of  borax  or  bicarbonate  of 
sodium  is  often  advantageous. 

Pityriasis  Rubra  Pilaris  (Devergie- 
Bichaud).— The  recognition  of  this  rare  dis- 
ease as  a  definite  morbid  'entity'  is  mainly 
due  to  the  writings  of  Dr.  Ernest  Besnier 
of  Paris.  At  least  one  well-defined  case  has 
been  observed  in  England  by  the  late  Dr. 
Hilton  Fagge,  and  a  model  of  it  is  preserved 


in  Guy's  Hospital  Museum.    Although  its 
relationships  are  probably  closer  with  psoria- 
sis than  with  any  of  the  forms  of  pityriasis 
rubra  just  described,  the  name  which  has 
been  assigned  to  it  justifies  its  position  here, 
the  more  so  as  any  form  of  exfoliative  derma- 
titis may,  during  process  of  recovery,  closely 
simulate  it.    The  disease  generally  begins 
by  desquamating  patches  on  the  palms  and 
soles,  or  by  a  dry  seborrhoea  of  the  scalp,  or 
by  a  fine  scaliness  of  the  face.    Its  onset  ia' 
non-febrile,  and  young  persons  are  often  its 
subjects.    Soon  the  characteristic  lesions  ap- 
pear on  the  limbs  or  body,  in  the  form  of  small 
brownish-red,  firm,  dry,  conical  papules  sur- 
rounding atrophied  hairs — '  epidermic  cones* 
— and  sendinglittleprocessesintothefolhclesj 
they  are  seldom  larger  than  a  millet- seed» 
Occasionally  they  become  confluent,  when 
they  lose  their  characters,  and  form  yellow- 
ish, slightly  infiltrated,  squamous  patches, 
which  may  closely  resemble  psoriasis,  espe- 
cially about  the  knees  and  elbows.  Th& 
primary  lesions  generally  retain  their  cha- 
racters on  the  backs  of  the  first  and  second- 
phalanges  of  the  fingers  and  toes,  and  they 
are  pathognomonic  of  the  disease.  Severe 
seborrhoea  capitis  is  always  present,  but  the 
hair  does  not  fall.    On  the  contrary,  hyper- 
trichosis of  the   affected  parts  has  been 
noted  in  some  cases.     The  nails  become 
enormously    hypertrophied  and  claw-hke. 
The  face  assumes  a  pecuUar  powdered  ap- 
pearance, owing  to  the  dry  white  scales 
lying  on  the  reddened  skin  ;  and  sometimes 
ectropion  results   firom  contraction.  The 
[  general  condition  remains  good. 
I     Prognosis. — Eecovery  always  takes  place, 
j  but  the  duration  of  the  disease  is  quite  inde- 
I  finite,  and  apparently  uninfluenced  by  treat- 
ment. 

Treatment. — Treatment  may  be  con- 
ducted on  the  lines  laid  down  for  pityriasis 
rubra.  J-  J-  Pringle. 

PITYRIASIS  VERSICOLOR  (jr/rv- 
pov,  bran;  and  versicolor,  of  changing 
colour). — A  synonym  for  tinea  versicolor. 
See  Tinea  Versicolor. 

PLACENTA,  Diseases  of.— Synon.: 

Fr.  Maladd.es  dit  Placenta;  Ger.  Krarik- 
Tieiten  des  MutterJcuchens.  — The  placenta 
being  the  sole  medium  of  vital  commumca- 
tion  between  the  mother  and  foetus,  any  de- 
viation from  its  normal  condition,  by  which 
its  development  may  be  arrested,  and  its 
physiological  action  impaired,  must 
serious  consequence.  Nevertheless,  the  fire- 
quency  or  importance  of  placental  disease  is. 
hardly  yet  sufficiently  recognised. 

The  principal  diseases  to  which  the  pla- 
centa is  subject  are :  (1)  Inflammation ; 
Congestion;  (3)  Hssmorrhage ;  (4)  Myxoma 
fibrosimi;   (5)  Vesicular  Regeneration;  (6> 
Fatty  degeneration;  (7)  Atrophy;  (8)  Hyper- 
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trophy;  (9)  (Edema;  and  (10)  Calcareous 
deposits. 

l.Plaeeiita,Inflammationof .— Synon.: 
Placentitis. — Acute  inflammation  of  the  pla- 
centa is  the  cause  of  those  morbid  adhesions 
that  may  occasion  the  most  serious  dangers 
of  parturition,  namely,  post-partum  hsemor- 
hage  and  inversion  of  the  uterus.  Moreover, 
it  sometimes  causes  the  death  of  the  foetus, 
by  destroying  the  structural  integrity  of  the 
placenta.  The  disease  is  probably  generally 
syphilitic  in  its  origin. 

Symptoms. — The  symptoms  of  placentitis 
are  so  obscure  that  it  is  oftentimes  undetected 
until  after  the  birth  of  the  child,  when  we 
find  the  placenta  adherent.  In  many  cases, 
however,  this  disease  is  attended  by  consti- 
tutional irritation  or  febrile  disturbance  of  a 
remittent  character.  A  very  usual  symptom 
of  placentitis  is  the  return  of  morning  sick- 
ness in  the  later  months  of  pregnancy, 
together  with  a  persistent  dull  aching  pain, 
or  a  sensation  of  weight  and  fulness,  over 
the  hypogastric  or  iliac  regions.  The  pla- 
cental souiBe  will  also  be  found  intensified  in 
soimd,  or  abnormal  in  some  other  respect. 

Teeatment. — The  treatment  most  likely 
to  prove  useful  in  cases  of  placentitis  is  a 
mild  alterative  course  of  mercury  conjoined 
with  tonics,  and  followed  by  iodide  of  potas- 
sium. Severe  local  pain  may  be  relieved  by 
the  use  of  phenazone  or  other  analgesics. 
This  treatment,  if  necessary,  maybe  conjoined 
with  leeching  over  the  seat  of  the  hypogastric 
or  inguinal  pain,  should  the  application  of 
oleate  of  mercury  with  morphine,  or  of  some 
anodyne  liniment,  fail  to  give  relief. 

2.  Placenta,  Congestion  of.  —  This 
condition  is  occasionally  met  with,  and  more 
especially  after  protracted  labotn's,  when  its 
existence  is  recognised  by  the  placenta  beiag 
then  found  engorged  with  blood,  hard  and 
tumefied,  its  external  surface  of  a  deep  purple 
colour,  and  covered  with  a  raised  network  of 
tortuous  and  congested  vessels.  Acute  con- 
gestion, from  the  sudden  engorgement  of  the 
placental  vessels,  may  also  arise  at  any 
period  of  pregnancy,  from  general  plethora, 
or  the  recession  of  some  acute  inflammatory 
disease.  It  may  also  be  occasioned  by  the 
sudden  check  to  the  placental  circulation 
fi:om  the  death  of  the  embryo. 

The  ddagnosis  between  congestion  and 
inflammation  of  the  placenta  is  practically 
almost  impossible.  The  treatment  is  the 
same  in  both  cases. 

3.  Placenta,  Haemorrhage  into. — 
Acute  congestion  of  the  placenta  generally 
terminates  by  hsemorrhage  into  either  the 
deciduous  or  cellular  (maternal)  portion ; 
into  the  vUlous  or  vascular  (foetal)  part  of 
this  organ  ;  or  in  some  cases  into  the  cellu- 
lar interspace  between  these,  thus  constituting 
what  Cruveilhier  described  as  '  apoplexy  of 
the  placenta.'  Hsemorrhagic  effusions  of 
this  kind  are  a  frequent  cause  of  miscarriage. 


Occasionally,  especially  amongst  the  too 
frequently  ill-treated  wives  of  the  labouring 
classes,  placental  haemorrhage  is  the  result  of 
external  violence  or  shock.  The  effusion 
then  generally  takes  place  from  the  central 
external  surface  of  the  placenta,  which  is 
thus  partially  separated  from  the  uterus ;  but 
if  the  effusion  be  limited  to  a  few  oimces, 
gestation  may  go  on  imdisturbed. 

4.  Placental  Myxoma  Fibrosum. — 
Under  this  name  a  remarkable  morbid  trans- 
formation of  the  villi  of  the  placenta  has 
been  described  by  Virchow,  and  later  by 
Sir  William  Priestley,  who  has  seen  two 
specimens  of  this  rare  condition.  According 
to  the  latter  authority,  it  is  quite  different 
from  the  ceUiilar  or  fibrous  degeneration  of 
the  villi  described  by  Ercolani  and  Eobia, 
consisting  of  such  enlargement  of  the  stems 
and  viUi  by  fibroid  hypertrophy,  that  they 
form  in  some  cases  distinct  tumours  in  the 
placental  structure.  The  fibroid  change  is 
more  frequently  connected  with  the  later 
period  of  pregnancy,  although  indications  of 
it  are  sometimes  seen  in  the  earlier  months, 
and  therefore  it  ie  described  as  a  disease  of 
the  fully  developed  placenta.  If  the  placenta 
is  only  partially  affected,  the  child,  though 
emaciated,  may  live ;  if  the  disease  is  more 
universal,  the  child  dies. 

6.  Placenta,  Vesicular  Disease  of. 
Myxoma  of  the  placental  chorionic  viUi,  or, 
as  it  was  formerly  termed,  hydatidinous 
disease  of  the  placenta,  or  vesicular  mole, 
consists  in  degeneration  and  abnormal  pro- 
liferation of  the  placental  villi  of  the  cho- 
rion, usually  following,  although  occasionally 
producing,  the  death  of  the  foetus.  Accord- 
ing to  Spiegleberg,  degeneration  of  certain 
lobes  of  the  placenta  in  the  midst  of  healthy 
ones,  or  partial  myxoma  occurring  in  differ- 
ent cotyledons,  is  also  met  with ;  and  under 
such  circimastances  no  injmry  need  result  to 
the  foetus.  In  the  Transactions  of  the  Boyal 
Academy  of  Medicine  in  Ireland,  the  writer 
has  related  several  cases  of  this  compa,ra- 
tively  rare  disease.  In  most  of  these  the 
hydatidiform  mass  was  expelled  from  the 
uterus  at  the  fifth  month.  In  some  instances, 
however,  the  vesicular  mole  has  co-existed 
with  a  healthy  foetus  to  the  end  of  the  full 
term  of  gestation.  See  Mole  ;  Molar  Peeg- 

NANCY. 

Symptoms. — The  symptoms  of  this  disease 
can  at  first  hardly  be  distinguished  from 
those  of  ordinary  pregnancy.  If,  however, 
in  addition  to  the  signs  that  usually  denote 
the  death  of  the  foetus  in  utero,  the  patient 
experiences  occasional  gushes  of  water, 
together  with  slight  htemorrhage  from  the 
uterus,  lasting  for  a  short  time,  and  recurring 
at  irregular  intervals,  we  may  suspect  the 
existence  of  myxomatous  disease  in  the  pla- 
centa of  a  blighted  foetus. 

The  expulsion  of  these  growths  is  gene- 
rally attended  by  severe  htemorrhage. 

a  Qt 
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Treatment. — In  the  way  of  treatment, 
nothing  can  be  done  to  arrest  the  progress  of 
the  disease.  But  an  attempt  should  always 
be  made  to  prevent  its  recurrence  by  improv- 
ing the  general  health  of  the  patient  by 
alteratives  and  ferruginous  tonics,  especially 
any  of  the  milder  saline  chalybeate  waters, 
such  as  Ems,  Eassingen,  or  Schwalbach. 

It  has  been  recommended  that  we  should 
bring  on  the  expulsion  of  vesicular  moles  as 
soon  as  they  are  discovered.  This,  however, 
is  inadvisable.  Only  a  portion  of  the  pla- 
centa may  be  affected ;  or,  as  the  writer  has 
seen,  the  birth  of  a  healthy  living  child  may 
be  followed  by  the  diseased  placenta  of  a 
blighted  twin  conception.  Hence,  we  should 
let  nature  take  her  course,  for  in  due  time  the 
morbid  growth  will  be  surely  expelled  firomthe 
uterus,  rather  than  by  unnecessary  interfer- 
ence run  the  risk  of  destroying  a  living  foetus. 

6.  Placenta,  Fatty  Degeneration 
of. — This  is  a  common  disease,  so  frequent, 
indeed,  in  its  less  marked  forms  as  to  have 
been  regarded  by  Dr.  Druitt  as  a  normal 
condition  at  the  end  of  pregnancy,  and  as 
being  then  preparatory  to  detachment  at  the 
time  of  delivery.  It  may  be  circumscribed 
or  diffuse  resulting  from  retrograde  changes. 

7.  Placenta,  Atrophy  of,  or  Placen- 
tal Phthisis. — Atrophy  of  the  placenta  is 
an  occasional  cause  of  the  death  of  the  foetus 
between  the  sixth  and  ninth  months  of  ges- 
tation. The  uterine  placental  vUli  in  such 
cases  are  arrested  in  their  development, 
undergoing  a  retrograde  metamorphosis  into 
an  opaque  molecular  substance,  generally 
accompanied  by  fatty  deposits  in  the  ter- 
minal vessels  of  the  foetal  portions  of  the 
bUghted  organ. 

8.  Placenta,  Hypertrophy  of.— This 
is  a  less  frequent  pathological  condition 
than  that  last  mentioned.  We  sometimes, 
however,  find  the  placenta  greatly  enlarged 
without  any  apparent  alteration  in  its  struc- 
ture, and  in  such  cases  the  child,  if  alive,  is 
usually  diminutive  and  puny,  being  stunted 
not  only  by  the  blood  having  been  diverted 
from  its  nutrition,  but  still  more  by  the 
compression  of  the  terminal  lunbilical  vessels. 

9.  Placenta,  CEdema  of.— EfiFusion  of 
serum  is  another  occasional  consequence  of 
placentitis.  In  the  cases  of  this  kind  that  the 
writer  has  seen,  abortion  generally  occurred, 
and  the  placental  villi  were  enormously  dis- 
tended and  bloodless,  being  fiUed  with  a 
serous  fluid.  In  one  instance,  in  addition  to 
dropsy  of  the  placenta,  the  umbiUcal  cord 
was  oedematous  to  an  extraordinary  extent. 

10.  Placenta,  Calcareous  Deposits 
in.— Calcareous  deposits  are  frequently  met 
with,  more  especially  in  cases  of  adherent 
placenta,  being  usually  situated  in  the  ex- 
ternal or  uterine  surface,  and  in  the  decidual 
vessels.  In  some  instances,  however,  the 
writer  has  found  these  deposits  scattered 
throughout  the  whole  substance  of  the  after- 


birth, as  well  as  coating  its  foetal  surface. 
According  to  Priestley,  they  seem  particu- 
larly  prone  to  develop  themselves  in  any 
adventitious  deposit.  The  same  writer  has 
foxmd  them  in  placentae  of  women  unusually 
robust,  being  then  probably  the  product  of  a 
gouty  diathesis.  Dr.  Barnes,  on  the  other 
hand,  associates  placental  calcareous  deposits 
rather  with  scrofula,  tuberculosis,  and  poor 
living,  and  draws  a  parallel  between  such 
deposits  in  the  placenta  and  those  found  in 
the  tubercular  lung. 

Treatment. — The  general  treatment  of 
placental  disease  must  necessarily  remain 
largely  empirical  and  unsatisfactory,  until 
the  recognition  and  differential  diagnosis 
during  pregnancy  of  the  various  placental 
diseases  referred  to  may  be  found  more  prac- 
ticable. Nevertheless,  there  are  some  cir- 
cumstances commonly  connected  with  pla- 
cental diseases  that  wUl  perhaps  serve  to 
indicate  the  general  principles  of  treatment. 
In  the  first  place,  the  immediate  or  proximate 
cause  of  aU  placental  disease  may  be  assumed 
to  consist  in  local  inflammatory  action,  how- 
ever occasioned.  Secondly,  their  most  fre- 
quent subjects  are  patients  of  strumous  dia- 
thesis, or  who  have  suffered  firom  syphihtio 
disease.  Thirdly,  such  placental  lesions  are 
specially  prone  to  recurrence  in  successive 
pregnancies. 

Bearing  these  facts  in  mind,  the  obste- 
trician, however  unable  he  may  be  to  arrest 
or  even  to  diagnose  existing  placental  disease, 
may  at  least  be  successful  in  the  prevention 
of  its  recurrence  by  remedying  the  constitu- 
tional condition  or  cachexia,  whether  stru- 
mous or  syphiUtic,  of  its  subjects.  In  the 
former  instance,  by  attention  to  the  general 
nutrition  and  hygienic  surroundings  of  the 
patient,  as  well  as  by  anti-strumous_  reme- 
dies, such  as  the  various  combinations  of 
iodine  and  iron,  cod-liver  oil  and  malt  pre- 
parations, and,  above  all,  if  possible,  by 
change  of  air  and  the  use  of  either  natural 
chalybeates,  such  as  Spa,  Schwalbach,  Ems, 
or  Kissingen  springs,  or  of  the  iodated  mine- 
ral waters,  namely,  Kreuznach,  Schinznach, 
or  Woodhall  Spa  at  their  sources.  In  the 
still  more  numerous  cases  in  which  the  ori- 
gin of  these  obscure  placental  disorders  is 
syphilitic,  their  treatment  should  obviously 
be  governed  by  this  consideration,  the  im- 
portance of  which,  however,  is  best  proved 
in  the  prevention  of  their  recurrence.  In 
such  cases  a  long-continued  course  of  per- 
chloride  of  mercury  is  efficient,  administered 
i  in  gr.  doses  in  tinctiu-e  of  cinchona  bnrk 
two  or  three  times  a  day  to  both  parents  for 
some  weeks,  or  even  months,  until  slight 
but  distinct  mercurialisation  has  been  pro- 
duced, abstention  a  coitu  being  meanwhile 
enjoined. 

Finally,  amongst  those  methods  ot  treat- 
ment to  which  reference  has  been  already 
made,  as  being  somewhat  empurically  apphed 
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to  different  forms  of  placental  disease,  there 
are  two  which  demand  notice  in  this  con- 
nexion, the  respective  utility  of  each  having 
been  sufficiently  estabHshed.  Of  these,  the 
first  is  the  administration  of  chlorate  of  po- 
tassium, which  was  suggested  by  the  late 
Sir  James  Simpson  in  all  cases  in  which  the 
placenta  is  partially  disabled  by  disease  at 
any  time  of  pregnancy,  but  is  believed  to 
be  most  useful  in  the  latter  half.  The  second 
measure  referred  to  is  m  the  induction  of 
premature  labour  at  a  period  compatible 
with  the  viability  of  the  child,  that  is  to  say, 
after  the  seventh  month,  in  cases  in  which 
in  the  patient's  previous  pregnancies  the 
foetus  has  perished  after  that  period  from 
placental  disease. 

Thomas  More  Madden. 

PLAG-TTE  {TrkrjyTj,  plaga,  a  stroke). — 
Synon.  :  The  Pest ;  Inguinal,  Bubonic,  Glan- 
dular, Oriental,  Indian,  Pali,  and  Levantine 
Plague;  Oriental  Typhus  ;  Septic  Pestilence; 
Fr.  la  Peste;  Ger.  die  Pest. 

Definition. — A  specific  fever,  attended  by 
bubo  of  the  inguinal  or  other  glands,  and 
occasionally  by  carbuncles. 

History. — The  term  plague  is  used  by  the 
older  historians  in  two  senses :  (1)  in  a  general 
sense,  as  applicable  to  the  prevalence  of  dis- 
eases accompanied  by  great  mortality,  irre- 
spective of  their  nature ;  and  (2)  in  a  limited 
sense,  as  indicating  the  jparticular  malady 
defined  above.  The  earliest  notice  of  the 
disease  now  designated  jpZa^/Me  is  found  in  a 
work  of  Oribasius,  the  physician  to  the  Em- 
peror Julian  (a.d.  361-363).  He  quotes  from 
Kufas  (Alexander)  of  Ephesus,  a  writer  who 
lived  in  the  reign  of  the  Emperor  Trajan 
{a.d.  98-117),  a  passage  from  which  it  would 
appear  that  plague  had  been  known  as  an 
endemic,  and  occasionally  as  an  epidemic,  in 
Libya  (North  Africa),  Egypt,  and  Syria,  from 
the  end  of  the  third  or  begiiming  of  the 
second  century  before  Christ.  The  first  ap- 
pearance of  plague  in  Europe  is  referred  to 
the  sixth  century  of  the  Christian  era.  In  the 
reign  of  the  Emperor  Justinian  (a.d.  527- 
565)  the  disease  underwent  a  development 
previously  unknown.  According  to  con- 
temporary historians,  it  broke  out  in  Egypt, 
explosively,  and  presently  spread  thence  to 
the  neighbouring  countries  of  Africa  and 
Asia  ;  invaded  and  extended  over  the  whole 
of  Europe  ;  and  became  generally  dissemi- 
nated throughout  the  then  known  world, 
causing  frightful  mortality  wherever  it 
showed  itself.  From  this  period,  it  is  inferred, 
plague  became  established  in  Europe,  being 
sometimes  more,  sometimes  less  prevalent, 
for  the  1300  years  following — indeed,  imtil 
the  ninth  lustrum  of  the  present  century.  It 
must,  however,  be  remembered  that  though 
numerous  pestilences  in  Europe  are  recorded 
Ijy  medifeval  chroniclers,  there  is  no  sufficient 
evidence,  before  the  fourteenth  century,  that 
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they  were  bubonic  plagiie.  The  undoubted 
prevalence  of  this  disease  began  after  the 
black-death  of  the  fourteenth  century. 

The  great  pestilence,  most  familiarly  known 
as  the  black-death,  which  swept  over  the 
western  hemisphere  in  the  fourteenth  century, 
causing  an  inconceivable  mortality,  and  which 
has  been  designated  black  plague,  although 
presenting  several  of  the  symptoms  of  bu- 
bonic plague,  is  held  by  some  epidemiologists 
to  have  differed  essentially  from  that  disease. 
The  black- death,  according  to  these  writers, 
wasparticularlycharacterisedbyagangrenous 
inflammation  of  the  respiratory  organs,  violent 
fixed  pains  in  the  chest,  vomiting  and  spitting 
of  blood,  and  a  horribly  offensive  and  pesti- 
ferous breath,  which  could  be  perceived  at  a 
considerable  distance  from  the  patient.  Such 
symptoms  distinguished,  these  vsrriters  think, 
the  disease  from  bubonic  plague.  Moreover, 
it  is  noted  that  while  bubonic  plague  had 
had  its  apparent  source  in  Egypt  _  seven 
centuries  before,  black-death,  _  according  to 
contemporary  wrriters,  had  its  origin  in 
Cathay  (Northern  China),  and  issued  thence 
I  to  devastate  the  world.  Writers  who  regard 
I  black- death  as  a  different  malady  from  plague, 
hold  that  the  pestilential  manifestation  of  the 
disease  began  and  ended  with  the  dreadful 
outbreak  of  the  fom-teenth  century,  and  that 
the  malady  has  long  been  extinct. 

Other  writers  consider  black-death  to  have 
been  a  modification  of  bubonic  plague.  _  But 
if  this  view  be  accepted,  the  extraordinary 
development  and  remarkable  modification 
which  the  disease  underwent  in  the  fourteenth 
century  stand  quite  alone  in  the  history  of 
the  affection,  and  constitute  phenomena 
which  would  have  to  be  regarded  as  indica- 
tive of  a  secular  evolution  of  morbid  changes 
{see  Periodicity  in  Disease).  This  last- 
named  view  of  the  relation  between  black- 
death  and  bubonic  plague  is  not  without  a 
present  interest.  For  Hirsch  and  others 
beUeve  that  the  Mahdmari  of  Northern 
India — the  Pali,  or  Indian  plague,  as  the 
disease  is  also  termed,  which  has  several 
times  prevailed  as  a  local  epidemic  since  the 
commencement  of  the  present  century,  is  a 
disease  analogous  to  the  black-death  of  the 
fourteenth  century.  [But  this  special  analogy 
is  not  recognised  by  other  epidemiologists, 
and  Hirsch  himself  has  considerably  modified 
his  views.]  Probably  these  writers  would  now 
include  the  more  recently  known  Yunnan 
plague  in  the  same  category. 

In  the  fifteenth  century  the  countries  in 
which  plague  was  habitually  present,  or  re- 
curred at  intervals,  included  Northern  Africa, 
Egypt,  Western  Arabia,  Syria  and  Palestine, 
Asia  Minor  and  Mesopotamia,  Persia,  pr6b- 
ably  India  and  China,  and  Europe  gene- 
rally. Throughout  the  sixteenth  and  seven- 
teenth centuries  tliere  are  almost  continuous 
records,  from  year  to  year,  of  the  presence 
of  the  disease,  in  greater  or  less  activity, 
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within  this  area  of  prevalence  (Carl  Martin, 
Petermcmn's  Mittheikmgen,  Juli  1879). 
During  the  latter  half  of  the  seventeenth 
century  a  remarkable  lessening  of  the  area 
of  prevalence  of  the  disease  began  to  take 
place.  As  regards  Europe,  in  the  course  of 
the  twenty  years  1661-1681  plague  disap- 
peared from  Italy,  England,  Western  Ger- 
many, Switzerland,  the  Netherlands,  and 
Spain.  This  lessening  of  area  continued 
throughout  the  eighteenth  century,  the  num- 
ber of  serious  outbreaks  of  plague  also  dimin- 
ishing, two  only  having  occurred  in  that 
century — namely,  (1)  in  1703-13  (involving 
Turkey,  Hungary,  Russia,  Poland,  Austria, 
Bohemia,  and  Eastern  Germany),  and  (2)  in 
1720-22  (Provence).  At  the  close  of  the  first  ; 
third  of  the  nineteenth  century,  the  area  of 
prevalence  of  the  disease  had  shrunk  to  the 
easternmost  part  of  the  Turkish  Empire  in 
Europe ;  and  in  the  year  1841  plague  ceased 
on  the  Continent  altogether. 

While  this  change  had  been  taking  place 
in  Europe,  a  corresponding  change  had  been 
manifested  in  the  prevalence  of  the  disease 
in  its  habitats  elsewhere.  Before  its  com- 
plete cessation  in  Europe,  plague  would  ap- 
pear to  have  disappeared  from  Northern 
Africa  (except  Egypt),  from  Mesopotamia, 
and  from  Persia;  the  existence  of  the  disease 
in  Asia  Minor,  Syria,  and  Palestine  came  to 
an  end  in  1843 ;  and  in  the  year  1844,  with 
the  cessation  of  the  malady  in  Egypt,  plague 
seemed  to  have  become  wholly  extinct,  and 
Europe  to  have  got  rid  of  a  terror  which  had 
harassed  it  for  ages. 

It  is  noteworthy  that  during  the  period  of 
the  progressive  narrowing  of  the  limits  within 
which  plague  prevailed,  and  until  its  dis- 
appearance, the  disease  manifested  no  abate- 
ment of  those  characteristics,  as  well  in 
respect  to  rapidity  of  coiurse,  to  the  nature  of 
the  symptoms,  and  to  its  fatality,  which  had 
made  it  the  dread  of  Europe  and  the  Levant. 
The  outbreak  of  1665  in  London,  which  pre- 
ceded the  disappearance  of  the  disease  from 
England,  and  which  is  known  as  The  Great 
Plague  of  London ;  also  the  outbreak  of  1720 
in  Marseilles,  which  preceded  the  disappear- 
ance of  the  disease  from  France,  have  become 
historical  from  the  fatality  which  accom- 
panied them.  Hardly,  if  at  all,  less  terrible 
was  the  outbreak  in  Moscow  in  1770,  and 
the  later  outbreaks  in  Turkey,  ui  Syria,  and 
in  Egypt.  Even  at  the  present  day  the 
traveller  in  Persia  and  Kurdistan  comes  upon 
communities  the  growth  of  which  has  been 
arrested,  and  the  ruins  of  villages  which  have 
been  depopulated,  by  the  ravages  of  plague 
earlier  in  the  century. 

Notwithstanding  the  disappearance  of 
plague  from  its  last-frequented  haunts, 
certain  epidemiologists,  and  notably  Gavin 
Milroy  in  this  country,  having  regard  to  the 
long  intervals  which  had  occasionally  been 
observed  between  recurring  epidemics  of  the 


disease,  doubted  its  cessation.  Their  doubts 
were  presently  confirmed  by  the  re-appear- 
ance of  the  plague  in  the  Levant.  This  hap. 
pened  in  1853  (nine  years  after  the  presumed 
cessation  of  the  disease  in  Egypt)  in  the 
Assyr  country.  Western  Arabia,  on  the  easteni 
coast  of  the  Red  Sea,  where  a  circumscribed 
outbreak  occurred.  Other  local  outbreaks 
followed  at  intervals  in  different  places,  in 
the  order  and  countries  here  noted : — 

1853,  the  Assyr  district,  Yemen,  Western 
Arabia ;  1858-59,  province  of  Bengazi,  Re- 
gency  of  Tripoli,  North  Africa;  1863,  district 
of  Maku,  Persian  Kurdistan ;  1867,  the  marsh 
district  on  the  right  bank  of  the  Euphrates, 
south  and  west  of  Hillah;  1870-71,  Persian 
Kmrdistan,  in  the  district  south-east  of  Lake 
Urumiah ;  1871-73,  Yunnan  Province,Westem 
China ;  1873-74,  the  marsh  district  on  the 
left  bank  of  the  Euphrates,  south  of  HiUah 
and  the  position  of  ancient  Babylon.  This- 
outbreak  proved  to  be  the  beginning  of  a 
manifestation  of  the  disease,  which  in  the 
course  of  the  years  1874-75,  1875-76,  and 
1876-77,  showed  itself  over  an  area  extend- 
ing from  Bagdad  on  the  north  to  Suk-e- 
Sheyukh  on  the  south,  and  from  the  banks  of 
the  Tigris  and  Shat-el-Hai  on  the  east  to  the 
borders  of  the  Syrian  desert  on  the  west. 
Hillah  suffered  from  this  outbreak  in  1876. 
(recorded  deaths  1,007),  and  Bagdad,  both  in 
1876  (recorded  deaths  2,611)  and  1877  (re- 
corded deaths  1,672).  The  outbreak  of  1873- 
1874  on  the  Lower  Euphrates  was  not  the  only 
appearance  of  plague  at  that  period.  Two 
other  outbreaks  occurred  in  1874,  one  in  the 
Assyr  district,  Western  Arabia  (the  scene  of 
the  outbreak  of  1853),  and  another  in  the 
province  of  Bengazi,  Regency  of  Tripoli  (the 
scene  of  the  outbreak  of  1858-59).  In  1876, 
in  addition  to  the  then  prevalence  of  the 
disease  in  the  district  south  of  Bagdad  and 
on  the  Lower  Euphrates,  plague  broke  out  in 
the  Shuster-Dizftii  district,  Khuzistan,  south- 
eastern Persia ;  and  before  the  close  of  the 
year  it  had  shown  itself  also  in  two  villages 
of  northern  Persia,  situated  about  twenty-five 
leagues  from  the  south-eastern  angle  of  the 
Caspian  Sea.  The  same  year  also  there  was 
an  outbreak  of  Mdhdmari  in  the  mountainous 
district  of  Kumaim,  North-western  India, 
which  did  not  terminate  until  the  following, 
year.  In  1877  an  outbreak  occurred  at 
Resht,  the  capital  of  the  province  of  Ghilan, 
Persia,  and  in  the  surrounding  district. 
Ghilan  lies  at  the  south-west  angle  of  the 
Caspian  Sea.  The  same  year  cases  of  a  fatal 
bubonic  febrile  malady  occiu-red  in  the  dis- 
trict of  Baku,  on  the  Caspian  shore  of  Trans- 
caucasia; and  an  outbreak  of  a  non-fatal 
bubonic  affection  took  place  in  Astrakhan 
and  its  vicinage,  since  recognised  as  a  form 
of  plague.  At  the  beginning  of  1878  plague 
was  reported  in  the  district  of  So-uj-Biilak^ 
Persian  Kurdistan  ;  and  in  October  the 
disease  broke  out  at  Vetlianka,  a  Cossack 
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settlement  on  the  Lower  Volga,  in  the  pro- 
vince of  Astrakhan,  Eussia  in  Europe,  and 
Brevailed  there  and  in  the  adjacent  districts 
on  both  banks  of  the  river,  until  February 
1879  -with  the  exception  of  an  isolated  case, 
or  more  than  one,  which  was  observed  m  the 
following  month.  * 

Smce  this  outbreak,  when,  after  thirty- 
seven  yeai-s'  absence,  plague  reappeared  on 
European  soil,  several  epidemics  of  the  dis- 
ease in  its  former  seats  have  been  recorded. 
\n  outbreak  causing  great  mortality  occurred 
on  the  Lower  Euphrates  in  1880-81.  In 
1884  the  disease  broke  out  on  the  Turco- 
Persian  frontier,  east  of  Bagdad,  and,  as 
usual,  was  attributed  to  an  mfection  derived 
from  Persian  Kurdistan.  The  latter  country 
suffered  almost  annual  epidemics  from  1881 
to  1885  ;  and,  according  to  recent  re- 
searches, has  been  hardly  exempt  for  the  last 
twenty  or  thirty  years.  This  mountainous 
district  appears  to  be  an  endemic  seat  of  the 
disease  ;  and,  as  some  think,  was  the  source 
whence  the  epidemics  of  Eesht  and  the  Cas- 
pian basin  were  derived.  Khorassan  (a  dis- 
trict of  Persia  proper)  suffered  in  1877-78 
and  in  1881 ;  Asterabad  in  1886.  In  1883-84 
there  was  a  doubtfnl  report  of  a  disease  re- 
semblmg  plague  in  Candahar  (Afghanistan). 
No  epidemic  of  ikfd^amari  has  been  recorded 
in  India  since  1877,  but  good  authorities  be- 
Heve  that  the  disease  is  not  extinct.  In  1879 
the  disease  again  showed  itself  in  the  Assyr 
district  of  Western  Arabia  ;  there  were 
rumours  of  the  same  in  1887  ;  and  a  very 
definite  outbreak  occurred  in  1889.  A  doubt- 
ful epidemic  was  recently  (April  1898)  re- 
ported from  Bengazi  in  Northern  Africa. 

Another  undoubted  seat  of  endemic  plague 
is  the  Yunnan  district  in  Southern  China, 
and  the  seaport  of  Pakhoi  on  the  Tongking 
gulf.  It  is  evidently  there  a  soil-disease, 
causing  the  death  of  animals  such  as  rats, 
■dogs,  cattle,  &c.,  as  well  as  of  men.  In 
Yunnan  it  is  confined  to  altitudes  from  1,200 
to  7,200  feet  above  the  sea.  Several  epi- 
demics since  1871  have  been  described  in  the 
Beports  of  the  Imperial  Chinese  Customs, 
especially  by  Manson  and  Lowry.  It  shows 
apparently  no  tendency  to  spread  into  other 
districts,  and  foreigners  are  never  affected. 

It  thus  appears  that  there  are  at  least  four 
localities  where  plague  is  still  endemic,  and 
may  break  out  at  any  time  in  an  epidemic, 
namely :  (1)  Kurdistan,  parts  of  Persia  and 
the  adjacent  parts  of  Turkish  Arabia;  (2)  the 
Assyr  district  of  Arabia  ;  (3)  Bengazi ;  (4) 
Yunnan  and  Pakhoi.  None  of  these,  except 
the  last,  is  without  importance  as  threaten- 
ing extension  into  other  parts  of  the  Turkish 
empire,  or  into  the  basin  of  the  Mediter- 
ranean ;  and  on  the  whole  a  certain  increase 
in  the  activity  of  the  disease  since  the  middle 
of  the  century  must  be  recognised. 

Etiology. — Plague  is  observed  to  be  de- 
veloped under  two  principal  sets  of  condi- 


tions, namely :  (a)  certain  local  states, 
physical  or  social,  or  both,  as  the  case  may 
be,  affecting  communities  ;  and  (6)  certain 
relations  between  persons  sick  of  the  disease 
and  healthy  persons  ;  to  these  must  be  added 
(c)  particular  seasonal  influences. 

{a)  The  local  conditions  which  favour  the 
development  of  plague  were  made  the  sub- 
ject of  careftil  study  by  a  Commission  of  the 
French  Academy  of  Medicine,  in  1844,  The 
report  of  this  Commission,  prepared  by  Prus, 
sums  up  and  represents  the  then  existing 
knowledge  on  the  subject.  According  to  the 
Commission,  plague  was  a  product  of  Egypt 
(where  it  was  held  to  be  endemic),  Syria,  the 
two  Turkeys  (Turkey  in  Europe  and  Turkey 
in  Asia),  and  many  other  countries  of  Asia, 
Africa,  and  Europe;  and  the  conditions 
'  which  determined  and  favoured  *  the 
development  (birth)  of  the  disease  among 
communities  there,  were— dwelling  upon 
alluvial  and  marshy  soils,  notably  such  as 
were  found  near  the  shores  of  the  Mediter- 
ranean, and  on  the  banks  of  certain  great 
rivers,  the  Nile,  the  Euphrates,  and  the 
Danube  being  specified ;  a  warm  and  humid 
atmosphere ;  low,  badly  ventilated,  and 
crowded  houses  ;  great  accumulations  pf 
putrefying  animal  and  vegetable  matters  in 
the  vicinity  of  dweUings  ;  unwholesome  and 
insufficient  food  ;  excessive  physical  and 
moral  misery;  and  neglect  of  the  laws  of 
health,  as  well  pubUc  as  private. 

The  recent  appearances  of  plague  have 
served  to  correct  some  and  to  confirm  others 
of  these  conclusions  of  the  commission. 
Plague  is  no  longer  endemic  in  Egypt ;  but 
of  late  years,  as  already  stated,  it  has  broken 
out  in  several  widely  separated  places  of 
Africa  and  Asia.    In  these  outbreaks  (ex- 
cluding from  consideration  for  the  present 
the  outbreak  in  Astrakhan   province)  the 
disease  appears  to  have  been  a  local  product 
determined  by  as  yet  entirely  unknown  con- 
ditions. The  term '  spontaneous '  is  frequently 
applied  to  such  developments  of  disease,  but 
is  best  avoided  as  implying  more  than  is 
warranted  by  our  present  knowledge.  Again, 
the  recent   outbreaks    have    shown  (and 
Tholozan  has  particularly  dwelt  on  this  sub- 
ject) that  plague  is,  perhaps,  as  much  a 
disease  of  the  highlands  as  of  the  lowlands. 
This  is  evidenced  by  its  persistence  in 
Kumaun,  on  the  Himalayan  mountains,  and 
among  the  mountains  in  Western  Arabia  and 
in  Yunnan.    The  outbreaks  in  Persian  Kur- 
distan in  1870-71,  and  in  the  province  of 
Bengazi  in  1873-74,  took  place  on  elevated 
tablelands.    The  outbreaks  also  of  1853  and 
1874  in  Western  Arabia  took  place  among 
the  highlands.    But,  if  a  less  restricted  topo- 
graphy must  be  assigned  wherein  plague  may 
manifest  itself  as  a  local  product,  so  to  speak, 
the  later  prevalences  of  the  disease  confirm 
fuUy  the  conclusions  of  the  Commission  of 
1844  regarding  other  conditions  of  develop- 
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ment  which  are  not  peculiar  to  any  country 
or  locahty.    The  outbreak  of  1858-59  m  the 
provmce  of  Bengazi  foUowed  upon  four  years- 
drought  and  fadure  of  crops,  at  a  time  when 
the  greater  part  of  the  flocks  and  herds  had 
been  destroyed  from  want  of  food,  and  by  a 
tatal  epizootic  which  prevailed  among  them, 
pl^e  breakmg  out  when  the  population  was 
suflering  most  from  famine,  and  when  the 
physical  and  social  misery  resulting  from 
destitution  was  greatest.    The  same  was,  in 
effect,  the  state  of  thmgs  when  plague  ap- 
peared in  Maku,  in  Persian  Kurdistan,  m 
1863  ;  but  here  it  is  noted  also  that  the  in- 
fected district  was  pervaded  with  the  putrid 
emanations  from  the  unburied  bodies  of 
cattle  which  had  died  from  murrain.  The 
outbreak  of  1867  on  the  Lower  Euphrates 
was  confined  to  marsh-villages  on  the  right 
bank  of  the  river ;  and  that  of  1873-74,  in 
the  same  district  (the  beginning  of  the  greater 
development  of  1874-77),  began  in  marsh- 
villages  on  the  left  bank  of  the  river.  The 
huts  of  the  particular  class  of  villages  affected, 
writes  W.  H.  Colvill,  '  are  on  groimd  which  is 
a  foot  or  two  lower  than  the  sm-face  of  the 
water  in  spring ;  and  the  ground  is  so  satu- 
rated with  water,  that  the  refuse  of  the 
village  is  neither  absorbed  nor  can  it  be  eva- 
porated, for  it  acquires  fresh  moisture  from 
the  ground,  and  this  refuse  acquires  the  form 
of  a  bluish-black  oily  fluid  which  surrounds 
the  huts  and  covers  the  paths,  and  stains  the 
walls  two  feet  fr-om  the  ground ;  and,  in  fact, 
the  village  is  in  such  a  state  of  filth  that  it 
requires  to  be  seen  to  be  believed.'  The  out- 
breaks of  1867  and  1873-74  had  been  pre- 
ceded, according  to  Colvill,  by  .  the  only  two 
great  inundations  of  the  Euphrates  which 
had  occurred  since  1831,  the  year  of  the  then 
latest  outbreak  of  plague  in  Bagdad.  The 
outbreak  of  1870-71  among  the  highlands  of 
Persian  Kurdistan  had  been  preceded  by  a 
fatal  epizootic  among  sheep,  and  ergotism 
among  the  people.    Writing  of  one  of  these 
mountain-villages — and  the  account  serves 
for  _  all — Castaldi  says  :  '  Whatever  is  most 
afflicting  in  poverty,  whatever  is  most  revolt- 
ing in  filthiness,   is    accumulated,   as  if 
designedly,  around  these  infected  dens,  in 
the  interior  of  which  live,  or  rather  vegetate, 
from  fifty  to  sixty  men,  women,  and  children. 
The  cultivation  of  some  plots  of  ground  in 
the  neighbourhood  furnishes  these  unfortu- 
nates with  insufficient  nourishment.'  The 
infected  district  escaped  the  famine  which 
at  this  time  prevailed  in  Persia,  but  it  may 
be  a  question  if  the  inhabitants  escaped 
severe  privation  during  the  winter  in  which 
plague  first  appeared.  The  outbreak  of  1874, 
in  the  province  of  Bengazi,  North  Africa, 
occurred  among  the  nomadic  tribes  occupy- 
ing the  Cyrenaic  plateau  at  a  time  when 
some  of  the  favourite  Arab  camping-gi'ounds 
had  been  converted  into  vast  swamps  from 
heavy  and  protracted  rains,  and  when  the 


people  were  reduced  to  the  most  abject 
misery  and  were  suffermg  from  an  extremity 
ot  famme,  the  result  of  failure  of  their  crops 
for  three  years  in  succession,  consequent  on 
dr  ought.  The  outbreak  of 1876-77  in  the  mouu- 
tam-villages  of  Kumaun  took  place  among 
communities  who  are  described  as  occupying 
houses  m  which  cattle,  grain,  and  families 
are  packed  together  under  conditions  of  filth 
not  unlike  those  observed  in  the  mountain- 
villages  of  Km-distan.  Of  the  conditions 
under  which  plague  was  observed  in  the 
great  towns,  as  in  Bagdad  and  in  Eesht,  as 
also  on  the  Volga,'  they  were  states  of  filth, 
m  and  about  dwellings,  such  as  might  be 
anticipated  where  no  organised  scavenging 
had  ever  existed,  and  of  crowded  and  badly 
ventilated  houses.  But  in  Bagdad  and  the 
Mesopotamian  towns  generally,  the  most  in- 
fluential condition  in  promoting  plague  was, 
according  to  Colvill  and  Cahiadiis,  poverty. 
Cabiadis,  indeed,  styles  the  disease,  miaerice 
morbus,  thus  reproducing,  in  1878,  a  name 
by  which  plague  was  designated  by  some  in 
the  'Great  Visitation'  of  London,  1665, 
namely, '  the  Poor's  Plague:  On  the  other 
hand,  the  communities  which  suffered  on  the 
Volga  were  comparatively  prosperous ;  but, 
at  the  time  of  the  appearance  of  the  plague 
among  them,  they  were  living  under  almost 
indescribable  conditions  of  filth  accumulated 
about  their  houses,  and  from  which  the 
interiors  were  not  free. 

The  local  conditions  which  have  been  ob- 
served to  be  favourable  to  the  development 
of  plague  since  the  reappearance  of  the 
disease  in  1853,  it  will  thus  be  seen,  are 
similar  to  those  which  were  observed  before 
its  disappearance  from  Europe  and  the 
Levant  in  1844. 

All  these  insanitary  conditions  may,  how- 
ever, be  observed  in  many  parts  of  the  world 
where  plague  has  never  been  heard  of.  Ee- 
cent  observations  upon  the  origin  of  plague 
tend  to  show  that  in  some  at  least  of  its  en- 
demic haunts,  especially  India  and  China,  it 
is  a  soil-disease,  the  virus  remaining  from  year 
to  year,  and  occasionally  under  the  influence 
of  meteorological  or  unknown  causes  be- 
comes epidemic  among  the  population.  One 
evidence  is  the  mortahty  among  animals, 
such  as  rats,  living  undergrovmd,  often  ob- 
served in  India  and  China,  and  occasionally,, 
though  rarely,  noted  in  the  old  European 
epidemics.    Another  is  the  slow  progress  of 
the  disease,  even  through  crowded  cities,  as 
in  London  in  1665  {see  the  observations  of 
Boghurst,  quoted  in  the  article  '  Plague,' 
Eticycl.    Brit.,  and    more  fully  in  Dr. 
Creighton's  valuable  History  of  Epidemic 
Diseases).    Dr.  Creighton  lays  much  stress, 
upon  cadaveric  putrefaction  as  a  factor  in 
producing  the  disease ;  but  this  is  not  gener- 
ally accepted.    Tholozan  has  clearly  shown 
that  many  epidemics  in  Persia  and  Ai-abia 
were  self -limited,  and  spontaneously  came  to- 
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an  end  after  spreading  over  a  certain  area. 
Thus  the  spread  of  plague  from  one  place  to_ 
another  has  a  certain  analogy  to  that  of 
cholera,  its  vitality  in  a  new  locality  depend- 
in"  upon  an  infection,  perhaps  of  the  soil, 
or'at  least  of  human  habitations,  more  than 
on  personal  contagion.  As  in  cholera,  too, 
diiferent  epidemics  seem  to  differ  immensely 
in  their  diffusive  power.  (On  this  and  other 
points,  see  Dr.  Creighton's  work.) 

(6)  That  the  kind  of  relations  maintained 
bettveen persons  sick  of  plague  and  the  healthy 
exercised  an  important  influence  upon  the 
propagation  of  the  disease,  has  been  made 
clearly  manifest  in  the  recent  outbreaks.  The 
more  closely  and  continuously  the  healthy 
were  brought  into  association  with  the  sick, 
the  more  certain  were  the  former  to  suffer 
from  the  disease.  Thus  persons  living  in  the 
same  house  with  the  patient  were  peculiarly 
liable  to  suffer,  while  those  who  were  brought 
only  occasionally  into  contact  with  him  (as 
the  physician)  were  rarely  affected.  And 
here,  again,  a  difference  was  noted  between 
the  Hability  of  the  physicians  and  of  the 
surgeons  and  their  assistants  to  be  attacked 
by  the  disease.  The  duties  of  the  latter 
called  for  more  frequent  and  protracted 
visits  to  the  patients  than  the  duties  of 
the  [former,  and  they  suffered  to  a  greater 
extent.  No  doubt  was  entertained  that 
the  disease  was,  in  ordinary  phrase,  caught 
from  the  sick  by  the  healthy  brought  into 
association  with  them ;  but  there  was  no  cer- 
tain evidence  that  actual  contact  with  the 
sick  person  was  necessary  to  the  transmission, 
as  the  older  doctrine  of  contagion  maintained. 
On  the  contrary,  the  evidence  indicated  that 
the  transmission  was  chiefly  effected  through 
the  healthy  breathing  the  same  atmosphere 
as  the  sick — that  is  to  say,  the  atmosphere 
surrounding  the  sick  person.  There  would 
appear  to  be,  in  addition,  evidence  of  trans- 
mission of  the  malady  by  the  agency  of 
clothes  and  bedding  which  had  been  used 
by  the  sick.  The  newer  information  obtained 
on  this  subject  of  the  transmissibUity  of 
plague  from  those  sick  of  the  disease  to  the 
healthy,  corresponds  with  the  results  ob- 
tained on  the  same  subject  by  the  Commis- 
sion of  the  French  Academy  in  1844,  and 
both  point  to  a  close  analogy  between  the 
modes  of  transmission  of  plague  and  of 
typhus,  and  between  the  habits  of  the  two 
infections.  In  plague,  as  in  typhus,  the 
liability  of  the  healthy  to  contract  the  disease 
is  mainly  dependent  on  the  constancy  and 
intimacy  of  communication  with  the  sick. 
In  plague,  as  in  typhus,  the  danger  of  infec- 
tion appears  to  be  principally  proportionate 
to  the  fouling  of  the  atmosphere  surrounding 
the  sick  by  the  eftinvium  from  his  body  and 
breath  ;  and  in  like  manner  either  infection 
would  seem  to  be  peculiarly  easy  of  destruc- 
tion by  free  dilution  with  air.  Again,  there 
seems  to  be  no  trustworthy  evidence  to  show 


that  the  danger  of  the  propagation  of  plague 
hyfomites  (as  the  older  writers  have  it),  that 
is  to  say,  by  articles  carrying  the  infection  of 
the  disease — such  as  clothing  and  bedding — 
is  greater  in  plague  than  in  typhus.  The 
condition  for  infection  of  articles  of  clothing 
and  bedding  was  their  very  intimate  use  by, 
or  association  with,  the  sick.  Evidence  was 
entirely  wanting  of  articles  other  than  those 
mentioned,  and  under  other  conditions,  being 
capable  of  communicating  the  disease  to  the 
healthy ;  nor  was  there  anything  to  confirm 
the  assumption  that  the  long  array  of  articles 
contained  in  quarantine-regulations  regarding 
plague  were  capable  of  retaining  and  convey- 
ing the  infection. 

(c)  Both  the  sets  of  conditions  here  noted 
as  affecting  the  development  of  plague  appear 
to  be  influenced  by  seasonal  changes.  In 
Mesopotamia  the  disease,  during  its  preva- 
lence there,  rapidly  declines,  and  becomes 
dormant,  with  the  setting-in  of  the  hot 
weather  in  June  (beginning  to  fall  when  the 
temperatmre  reaches  86°  F.,  and  ceasing  ab- 
ruptly at  113°  F.),  its  activity  re-awakening 
in  winter,  and  gathering  force  with  the  ad- 
vancing spring.  Similar  phenomena  were 
observed  in  Egypt,  whilst  the  disease  pre- 
vailed in  that  coimtry.  In  Constantinople, 
on  the  contrary,  the  disease  was  dormant 
during  the  colder  months  of  the  year  and 
became  active  during  the  hotter.  The  same 
was  true  of  this  country  when  the  disease 
existed  here,  as  is  particularly  observed  in 
the  season  of  prevalence  of  the  epidemics 
which  have  ravaged  the  metropolis.  Here, 
as  William  Farr,  Edward  Smith,  and,  more 
recently,  Buchan  and  Mitchell,  have  shown, 
from  the  records  of  mortality,  September  was 
the  month  of  greatest  prevalence,  the  disease 
rising  throughout  July  and  August,  and  fall- 
ing throughout  October  and  November. 
Farther  north  (in  Moscow,  for  example)  the 
disease  has  prevailed  as  severely  in  the  depth 
of  winter  as  in  the  height  of  summer. 
'  Age. — Dr.  Cabiadis  noted  the  ages  of  1,826 
cases  of  plague  observed  at  Hillah  in  1876, 
with  the  following  result : — 
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Incubation. — The  recent  outbreaks  have 
not  furnished  much  additional  information 
on  this  subject,-  but,  such  as  it  is,  it  tends  to 
confirm  the  conclusion  of  the  Commission  of 
the  French  Academy.  This  was  to  the  effect 
that  the  disease  had  never  shown  itself 
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among  compromised  persons  after  an  isola- 
tion of  eight  days.  L.  Arnaud  carefully 
studied  the  question  in  the  outbreak  of  1874, 
in  the  province  of  Bengazi,  and  from  the 
facts  he  then  collected  concluded  that  the 
mean  time  of  incubation  of  plague  was  five 
or  six  days,  and  that  the  maximum  duration 
did  not  exceed  eight  days.  Hirsch,  from  the 
information  he  obtained  at  Vetlianka,  relat- 
ing to  the  recent  outbreak  in  the  province  of 
Astrakhan,  concluded  that  the  minimum 
period  of  incubation  observed  there  was  from 
two  to  three  days,  the  maxrmmn  not  exceeding 
eight  days,  and  that  the  average  might  be 
set  down  at  five  days.  He  notes,  however, 
that  very  short  or  very  long  periods  of  incu- 
bation were  seldom  observed. 

Anatomical  Chaeacters. — The  recent  out- 
breaks of  plague  have  added  nothing  to  our 
knowledge  of  the  anatomical  characters  of 
the  disease.  They  occurred  under  circtma- 
stances  where  anatomical  investigation  was 
out  of  the  question.  The  information  ex- 
isting on  this  subject  was  obtained  almost 
solely  at  the  time  of  the  French  expedition 
into  Egypt  at  the  close  of  the  last  century 
and  the  beginning  of  the  present ;  during  the 
outbreaks  of  plague  in  Bessarabia,  1825,  and 
in  Moldavia  and  Wallachia,  1828-29 ;  and 
again  in  the  outbreak  of  1834-35  in  Egypt. 
The  morbid  alterations  noted  were  ecchymo- 
ses  of  the  coverings  of  the  nervous  centres,  of 
the  pericardiimi,  the  omentum,  and  the  peri- 
toneum ;  enlargement  and  softening  of  the 
spleen ;  punctated  extravasations  of  blood  in 
the  mucous  membrane  of  the  stomach ;  ec- 
chymotic  spots  in  the  mucous  membrane  of 
the  intestines  ;  reddish-black  injection  of  the 
mesenteric  glands ;  extravasation  of  blood — 
sometimes  considerable — into  the  cellular  tis- 
sue about  the  kidneys,  the  kidneys  themselves 
being  tumefied  and  presenting  extravasation 
of  blood  in  their  tissue  and  in  their  pelves. 
The  most  constant  and  characteristic  changes 
were  observed  in  the  lymphatic  glands.  When 
buboes  had  been  formed,  the  glands  presented 
manifest  signs  of  inflammatory  action  in  vari- 
ous degrees,  as  did  also  at  times  the  surround- 
ing ceUular  tissue,  which  was,  moreover,  fre- 
quently the  seat  of  bloody  extravasations.  The 
glands  of  the  several  cavities  were  more  or 
less  involved  in  or  partook  of  the  morbid  ac- 
tion conspicuously  observed  in  the  buboes  ; 
and  even  where  no  buboes  had  formed,  indi- 
cations of  considerable  changes  were  found 
in  the  internal  lymphatic  glands.  In  some 
instances  the  affection  of  the  glands  would 
appear  to  have  been  general  throughout  the 
body ;  in  others  it  would  be  limited  to  one  or 
more  of  certain  groups,  in  addition  to  the 
more  superficial  groups,  as  the  bronchial, 
the  mediastinal,  the  mesenteric,  the  limabar, 
&c.  The  glands,  as  a  rule,  were  foimd  more 
or  less  enlarged,  injected,  and  infiltrated  with 
sanguineous  fluid. 

Symptoms. — These  are  summarised  here 


wholly  from  the  writings  of  recent  observers  : 
W.  H.  Colvill  and  Giovanni  Cabiadis  (as  made 
known  by  E.  D.  Dickson)  in  regard  to  plague 
in  Mesopotamia;  Castaldi,  in  regard  to 
plague  in  Mesopotamia,  Persian  Kurdistan, 
and  Eesht ;  L.  Arnaud  in  regard  to  plague 
in  Bengazi  (see  Blue  Book,  Plague,  1879) ; 
Doppner  (official  report) ;  Hirsch  {PracH- 
tioner,  ii.  1879)  ;  and  W.  H.  Colvill  and 
Payne  (official  report)  in  regard  to  plague  in 
the  province  of  Astrakhan.  This  course  is 
taken,  first,  because  the  disease,  as  they 
describe  it,  is  that  which  the  present  genera- 
tion is  called  upon  to  consider ;  and,  secondly, 
because,  generally  speaking,  the  symptoms 
observed  by  them  are  similar  to  those  de- 
scribed by  the  earlier  writers  on  the  subject. 

Plague  occurred  in  three  forms  in  the 
recent  outbreaks,  namely,  (1)  an  abortive  or 
larval ;  (2)  a  gra/ve  {plague,  as  usually  un- 
derstood) ;  and  (3)  a  fulminant  form. 

1.  Abortive  (larval)  Plague. — This 
form  is  characterised  by  the  appearance  of 
buboes  in  the  groins,  armpits,  and  neck,  as  a 
rule  painless,  and  unaccompanied  by  fever- 
ishness.  At  times,  but  rarely,  the  mani- 
festation of  the  buboes  is  preceded  and 
accompanied  by  a  general  febrile  disturbance 
of  the  system,  so  slight  as  not  to  preclude 
the  patient  from  moving  about  {ambulatory 
plague).  At  times  also  a  bubo  suppurates; 
but  more  commonly  these  swellings  disperse 
in  about  fotirteen  days.  The  buboes  are 
clearly  distinguishable  from  the  chronic 
glandular  swellings  observed  in  persons  of 
a  scrofulous  tendency,  or  affected  with  any 
special  diathesis.  Cases  of  abortive  plague 
were  recorded  in  the  greater  number  of  the 
recent  outbreaks  of  the  disease  of  which  we 
have  detailed  accoimts,  and  were  particularly 
observed  preceding  and  following  the  out- 
break in  Mesopotamia  in  1873-77,  and  pre- 
ceding the  outbreak  in  the  province  of 
Astrakhan  in  1878-79.  It  is  questionable 
whether  this  form  of  the  disease,  unaccom- 
panied by  any  marked  febrUe  disturbance,  is 
infectious. 

2.  Plague  in  its  usual  form. — The 

onset  and  progress  of  plague  differ  much  in 
different  cases,  and  at  different  periods  of  an 
epidemic.  Most  frequently,  after  a  brief 
time  of  lassitude,  aching  in  the  limbs  and 
loins  (sometimes  a  very  painful  aching),  and 
shiverings,  a  febrile  state  commences;  and 
concurrently  with  this,  or  from  the  second 
to  the  fourth  day  of  its  duration,  buboes 
appear  in  the  groins,  the  armpits,  or  beneath 
the  angle  of  the  jaw.  The  febrile  state  is 
usually  acute,  and  accompanied  with  much, 
often  severe,  headache,  and  delirium  or 
stupor  ;  the  face  being  flushed ;  the  eyes  red 
and  turbid ;  the  skin  hot ;  the  tongue  black, 
dry,  and  fissured,  or  coated  as  with  cotton 
wool,  or  pointed  at  the  tip,  with  red  edges 
and  thickly  furred  in  the  centre ;  the  teeth 
and  gums  covered  with  sordes ;   and  the 
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thirst  intense.  The  swelling  of  the  glands 
increases,  and  is  accompanied  by  much, 
■sometimes  acnte,  pain;  and  if  the  patient 
have  lived  on,  suppuration  may  take  place 
about  the  Seventh  day,  at  which  time,  if  not 
earlier,  carbuncles  or  boils  may  appear.  Of 
these  symptoms,  or  groups  of  symptoms,  it 
may  be  noted  more  particularly  that  the 
disease  is  sometimes  ushered  in  by  vertigo, 
or  convulsive  tremor,  or  a  peculiar,  absent, 
'  lost '  state,  when  the  patient,  if  he  be  seized 
from  home,  vstII  be  observed  to  make  his 
way  thither  in  a  quasi-automatic  fashion, 
with  a  strange  staggering  gait;  or  else, 
whilst  going  about  his  ordinary  avocations, 
he  is  seen  to  become  distracted,  as  if  im- 
pressed with  some  indefinable  fear,  which 
prompts  him,  if  away  from  his  house,  to 
rush  wildly  through  the  streets  untU  he 
reaches  it,  and  then  throw  himself  on  the 
bed  in  a  state  of  extreme  restlessness ;  while, 
in  the  gravest  cases,  the  patient  is  attacked 
at  the  same  period  with  vomiting  of  blood, 
and  a  high  febrile  state.  Cabiadis  describes 
cases  ushered  in  by  a  prolonged  regular 
shake,  which  persists  from  six  hours  to  three 
•days,  the  temperature  of  the  body  remaining 
nearly  normal,  and  the  patient  not  com- 
plaining of  cold.  This  shake  was  invariably 
followed  by  coma,  during  which  the  patient 
■sank  rapidly.  The  pulse,  in  the  febrile  state, 
runs  quickly  up  to  100-130 ;  and  the  tem- 
perature of  the  body  to  102-104°,  and  in 
the  acutest  cases  to  107*6°  F.  The  end  of 
the  febrile  state  is  marked  by  a  sudden  fall 
of  temperature,  the  thermometer  descending 
sometimes  as  low  as  93"2°  P. ;  at  the  same 
time  a  profase  perspiration  often  occurs. 
Heat  in  the  throat  and  in  the  epigas- 
trium (in  the  latter,  as  of  burning  charcoal 
there)  was  a  not  infrequent  complaint  of  the 
patients  ;  and  at  times  a  sensation  likened  to 
being  stabbed  by  a  knife  in  the  breast  has 
occurred.  Nausea  and  vomiting  of  bilious 
matters  were  not  uncommon  (Arnaud) ;  and 
vomiting  of  coflfee-ground-looking  matter  was 
frequent  at  the  beginning  of  the  outbreak  of 
1873-74  on  the  river  Euphrates.  Constipa- 
tion is  the  rule  in  the  acute  stages  of  the 
disease.  It  is  sometimes  followed  by  diar- 
rhoea, which  has  been  regarded  as  a  favour- 
able sign.  No  noteworthy  change  appears 
to  have  been  observed  in  the  urine,  either  as 
to  general  appearance  or  quantity,  imless  it 
were  mingled  with  blood ;  but  Doppner 
describes  its  diminution  and  even  suppression 
in  severe  cases  at  Vetlianka.  Hemorrhages 
were  observed  from  the  nose,  the  lungs,  the 
stomach,  the  bowels,  the  vagina,  and  the 
urethra ;  and  the  cases  in  which  they  oc- 
curred all  ended  fatally.  Occasionally  the 
respiration  is  much  hurried,  but  Arnaud 
states  that  such  disturbances  of  the  respira- 
tion as  he  witnessed  in  Bengazi  were  of 
nervous  origin— a  nervous  dyspnoea  preceding 
death.    The  prostration  is  extreme  in  some 


cases ;  and  in  a  few  instances  in  which  this 
was  observed,  consciousness  ,was  maintained 
mitil  just  before  the  patient  expired. 

Of  the  local  signs,  the  appearance  of  the 
buboes  not  infrequently  precedes  the  symp- 
toms of  general  disturbance.  In  some  cases 
they  are  first  observed  within  seven  or  eight 
hours  after  the  febrile  state  has  set  in;  in 
other  and  more  numerous  cases  they  show 
themselves  on  the  second,  third,  and  fourth 
days  of  the  attack,  and  rarely  on  the  fifth. 
When  the  buboes  appear  first  they  are  some- 
times accidentally  discovered,  the  patient 
having  no  previous  suspicion  that  he  is 
affected ;  but  more  generally  their  appear- 
ance is  preceded  by  pain  in  the  glandular 
organs,  at  times  sudden  in  accession,  the 
patient  exclaiming  he  has  been  stabbed  in 
the  groin,  armpit,  or  elsewhere,  as  the  case 
might  be.  The  enlarged  glands  forming 
buljoes  are  rarely  numerous ;  and  of  a  group 
only  one  is,  as  a  rule,  conspicuously  enlarged, 
sometimes  attaining  a  size  equal  to  a  turkey's 
egg  or  an  orange,  while  the  others  are  but 
little  enlarged.  The  swelling  at  times  is  very 
rapid.  Suppuration  is  not  often  observed  in 
the  fatal  cases,  and  so  it  happened  that 
suppuration  came  to  be  regarded  by  the 
inhabitants  of  the  localities  where  plague 
prevailed  as  a  favourable  sign ;  while,  on  the 
other  hand,  '  flattening  '  or  subsidence  of  the 
swollen  glands  in  the  early  days  of  attack 
was  held  as  indicative  of  a  fatal  result. 
Boils  and  carbuncles  occur,  but  not  very 
frequently.  PetecMce  are  often  observed, 
most  usually  preceding  a  fatal  issue  ;  at 
times  occurring  comparatively  early  in  the 
progress  of  the  disease.  Sometimes  they 
are  distributed  generally  over  the  body,  at 
other  times  they  are  chiefly  localised  in 
the  vicinity  of  the  enlarged  glands.  They 
vary  in  size  from  the  dimensions  of  a  grain 
of  millet  to  those  of  a  lentil.  They  are  at 
times  so  numerous  that  the  skin  assumes  a 
livid  hue,  and  the  corpse  has  a  blackened 
appearance  after  death.  This  appearance  is 
so  characteristic  of  the  disease,  says  Cabiadis, 
that  the  malady  might  properly  have  been 
called,  even  in  this  day,  black-death. 

The  plague  has  a  special  physiognomy, 
having  nothing  in  common  with  either  ty- 
phus or  pernicious  fever  in  any  of  its  forms, 
or  vsdth  relapsing  fever.  '  The  eyes  are 
retracted  within  the  orbits,  but  not  sur- 
rounded with  the  blue  circle  which  is  seen 
in  cholera  ;  the  aspect  is  haggard,  but  with- 
out the  fixity  seen  in  typhous  cases ;  the 
facial  muscles  are  relaxed  as  other  muscles 
of  the  patient  are,  and  do  not  present  the 
wrinkles  and  contractions  observed  in  a 
patient  attacked  with  typhus  or  cerebral 
maladies;  the  countenance  of  the  plague- 
stricken  expres&es  apathy '  (Castaldi).  '  On 
coming  up  to  a  patient  suffering  from  an 
attack  of  pernicious  fever,  you  are  struck 
with  the  gravity  of  his  case  and  the  danger 
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threatening  his  life.  The  very  reverse  of 
this  meets  your  eye  when  you  see  for  the 
first  time  a  case  of  plagrue.  Even  the  vi^orst 
instances  of  this  malady  are  apt  to  deceive 
an  inexperienced  physician,  and  make  him 
fancy  that  the  case  is  free  from  danger, 
when  in  reality  the  patient  has  only  a  few 
hours  to  live.  The  first  instance  of  plague 
seen  by  Dr.  Cabiadis  did  not  seem  to  him  to 
be  one  of  an  alarming  nature.  The  patient 
looked  stupefied,  as  if  intoxicated,  and  did 
not  answer  readily  the  questions  put  to  him. 
He  vomited  blood,  and  had  a  small  bubo  in 
the  right  axilla,  but  the  pulse  and  tempera- 
ture were  normal.  The  patient  died  a  few 
hoiu:s  after  Dr.  Cabiadis'  visit '  (E.  D.  Dickson). 

3.  Fulminant  Plague. — Cases  to  which 
this  term  is  applied  have  been  observed  more 
particularly  at  the  commencement  of  plague 
epidemics,  but  also  during  their  course  and 
towards  their  termination.  These  were  cases 
which  were  struck  down  suddenly  with  ill- 
ness and  died  in  a  few  hours,  without  any  of 
the  characteristic  indications  of  the  disease — 
buboes  and  carbuncles,  for  example — having 
shown  themselves.  The  conclusion  that  they 
were  part  of  the  prevailing  epidemic — the 
infection  having  overwhelmed  at  once,  as  it 
were,  the  sufferers — appears  justified  by  the 
prevalence,  at  the  same  time,  of  an  inter- 
mediate class  of  cases,  also  very  quickly 
ending  in  death,  in  which  some  traces  of 
glandular  swellings  were  observed,  with 
profound  disturbance  of  the  nervous  centres, 
convulsions  or  coma,  and  rapid  formation  of 
vibices  and  purpuric  spots.  The  cases  of  the 
fulminant  class  which  occmTed  at  the  be- 
ginning of  the  outbreak  on  the  Lower 
Euphrates,  1873-74,  were  chiefly  marked  by 
vomiting  of  blood  and  setting  in  of  a  high 
febrile  state  concurrently.  The  natives  had 
named  these  cases  '  black-vomit '  before  the 
actual  nature  of  the  disease  became  apparent 
(Castaldi). 

Mdhdma/ri  (Pali  or  Indian  plague);  Yunnan 
Plague. — The  recent  descriptions  of  these 
forms  of  plague  by  Planck,  Francis,  Eocher, 
and  Baber,  do  not  present  any  such  differ- 
ences in  the  character  of  the  disease  above 
described  as  to  call  for  a  separate  account. 

The  Plague  on  the  Volga,  1878-79.— Only 
one  account  of  this  outbreak  has  come  into 
the  hands  of  the  writers  from  the  pen  of  an 
actual  observer,  and  it  merits  a  particular 
notice.  It  is  contained  in  a  report  of  Dr. 
Doppner,  principal  medical  officer  of  the 
Cossack  troops  in  the  province  of  Astrakhan 
at  the  time,  and  is  founded  on  personal  ob- 
servation of  twenty-three  cases  seen  by  him 
when  the  outbreak  was  approaching  its 
greatest  intensity.  His  description  of  the 
symptoms  presents  them  as  forming  two 
groups  :  (1)  Violent  headache  (forehead  and 
temples),  pains  in  the  limbs,  slight  shivering, 
followed  by  high  fever,  pulse  from  100  to  120, 
sense  of  burning  in  the  body  and  eyes,  dis- 


tension of  the  abdomen,  and  enlargement  of 
the  Liver.  These  symptoms  lasted  two  or 
three  days,  and  were  in  favourable  cases 
followed  by  perspiration  and  recovery  with 
general  debility ;  but  in  the  greater  number, 
after  an  interval  of  two  or  three  days,  the 
fever  returned,  accompanied  by  delirium, 
sleeplessness,  restlessness,  a  temperature  of 
107"6°  F.,  dryness  of  tongue,  frequent  in- 
voluntary  dejections,  urine  scanty  and  red- 
dish. Death  usually  occurred  in  the  second 
paroxysm  (sometimes,  but  rarely,  after  a 
third),  preceded  by  convulsions  and  a  general 
prostration  of  the  vital  powers.  (2)  In  other 
cases  the  patient  was  attacked  suddenly  with 
palpitation  of  the  heart,  irregularity  of  pulse, 
vomiting,  vertigo,  oppression  of  the  chest, 
spitting  of  clear  blood,  pallor,  an  apathetic 
expression,  with  duUed  eyes  and  dilated 
pupils.  The  patient  then  remained  for  two  or 
three  hours  in  a  state  of  extreme  feebleness, 
followed  by  violent  feverishness  and  delirium, 
suppression  of  the  urine,  and  constipation. 
Maculse  appeared  upon  the  body  ;  it  exhaled 
a  peculiar  odour,  something  like  that  of 
honey ;  and  death  supervened  in  a  state  of 
lethargy,  with  complete  prostration  of  the 
vital  powers. 

In  neither  form  of  the  disease,  at  this 
stage  of  the  outbreak,  were  buboes  a  con- 
spicuous symptom,  and  in  the  latter  form 
they  were  rarely  observed ;  but  buboes  (in- 
guinal and  other)  had  characterised  a  series 
of  non-fatal  cases  of  abortive  plague  which 
had  preceded  the  cases  described,  and  during 
the  decline  of  the  outbreak  buboes  were  again 
observed.  Death  occurred  in  fi:om  twelve 
hours  to  three  days.  Decomposition  of  the 
body  always  set  in  rapidly. 

Dr.  Z.  Petresco,  of  Bucharest,  who,  under 
instructions  fi-om  the  Eoiunanian  Govern- 
ment, visited  the  seat  of  the  plague  on  the 
Volga,  and  reached  the  infected  locality  early 
in  February  1879,  received  accounts  of  the 
disease  fi:om  physicians  who  had  witnessed 
it  at  Vethanka  subsequent  to  the  period  of 
time  to  which  Dr.  Doppner  refers  (Nov.  17 
(29)  to  Dec.  4  (16),  1878.  He  states  that 
the  predominant  symptoms  were  intense 
headache,  an  acute  febrile  state  (very  rarely 
accompanied  by  delirium),  and  excessive- 
prostration  of  vital  force — these  symptoms 
forming  a  'triade  sem^iotique  pathogno- 
monique  de  la  peste.'  He  also  states  that, 
at  the  beginning  of  the  outbreak  at  Vethanka, 
cerebral  and  lymphatico-glandular  disturb- 
ances were  chiefly  noted,  the  latter  mani- 
fested by  submaxillary,  axillary,  and  inguinal) 
buboes ;  afterwards,  at  the  height  of  the  epi- 
demic, graver  indications  of  disorder  of  the 
nervous  centres  were  observed,  manifested 
especially  by  headache,  vertigo,  feverish- 
ness, and  collapse,  the  oases  at  times  ending 
fatally  in  twelve  hours ;  lastly,  during  the 
decline  of  the  epidemic,  pulmonary  disturb- 
ance predominated  (haemoptysis  with  symp- 
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toms  of  catarrhal  pneumonia),  inducing  the 
medical  men  to  diagnose  the  malady  at  this 
time  as  a  croupous  pneumonia,  pneumo- 
typhus,  or  malignant  typhus. 

Cabiadis  and  Colvill  made  an  analysis  of 
numerous  cases  of  plague  which  came  under 
their  observation,  from  which  the  following 
particulars  are  taken  in  illustration  of  the 
foregoing  symptoms,  and  as  elucidating  other 
questions. 

Seats. — Of  these  1,826  cases  of  Cabiadis' 
and  of  402  cases  of  ColviU's,  the  following 
manifested  themselves  in  the  form  of  buboes 
and  carbuncles : — 


Buboes — in  the  Groin  . 
„         „       Axilla  . 
„         „       Neck  . 
„         „       Crural  region 
„       in  several  places 
„       not  revealed  . 

Carbuncles    .  . 


Cabiadis' 

Cases 

710 
466 
98 

122 

36 


ColviU's 
Oases 
128 
109 
19 
2 
8 
9 
9 


Other  Manifestations.  —  Cabiadis,  with 
respect  to  the  1,826  cases  mentioned  above, 
gives  the  following  numerical  statement  of 
the  numbers  in  which  noteworthy  special 
symptoms  were  observed : — 


Dependent  on  the 
nervous  centres 


Dependent  on  the 
circulatory  sys- 
tem. 


Dependent  on  the 
assimilative  or- 
gans. 


Coma  in 

Convulsive  shake 
Petechise 
Epistaxis 
Haemoptysis  . 
-( Hsematemesis 
Sanguineous  diar 

rhoea  . 
Menorrhagia  . 
[  Bilious  vomiting 
\  Bilious  diarrhoea 
I  Jaundice 


28 
9 

120 
2 
6 
27 

14 
2 
32 
16 
2 


Duration. — ColviU  shows  the  diuration  of 
534  fatal  cases  of  plague  as  follows  : — 


Days  after 
attack 

One  day  . 
Two  days 
Three  „ 
Four  „ 
Five  „ 
Six  „ 
Seven  „ 
Eight  „ 
Ten  „ 
Twelve  days 
Sixteen  „ 
Twenty  „ 


Number  ot 
deaths 
126 
80 
105 
76 
60 
26 
12 
14 
14 
9 
1 
11 


Belapses  and  Second  Attacks.  —  Arnaud 
notes  both  relapses  and  second  attacks  in  his 
account  of  the  Bengazi  outbreak,  1873-74. 

Mortality. — The  mortality  of  plague  ap- 
pears to  have  differed  much  in  different  places 
and  at  different  periods  of  an  epidemic.  Colvill 
states,  of  the  outbreak  of  1874-75  in  Meso- 
potamia, that  the  mortality  in  the  first  half  of 


the  epidemic  in  a  village  was  from  93  to  95 
per  cent,  of  those  attacked,  but  that  during 
the  latter  half  of  the  epidemic  the  greater 
number  of  the  attacked  recovered.  The  mor- 
tality in  Bagdad  throughout  the  outbreak  in 
1876  was,  he  states,  55-7  per  cent,  of  the 
attacks  (cases  4,585,  deaths  2,556).  Arnaud 
gives  the  mortaUty  during  the  outbreak  in 
Bengazi,  1874,  at  39  per  cent,  of  the  attacks 
(cases  533,  deaths  208).  According  to  Cabia- 
dis, the  mortality  at  Hillah  in  1876  was  52*6 
per  cent,  of  the  attacks  (cases  1,826,  deaths 
961).  Hirsch  estimates  the  mortality  at  Vet- 
lianka,  on  the  Volga  (Astrakhan),  at  82  per 
cent,  of  the  attacks  (cases  439,  deaths  358)  ; 
and  Doppner  states  that  at  one  period  of  the 
outbreak  there  was  a  mortality  of  100  per 
cent,  (in  other  words,  all  who  were  then  at- 
tacked died),  and  at  another,  and  later  period, 
of  43  per  cent. 

Diagnosis. — 'No  other  idiopathic  fever, 
attacking  a  multitude  of  persons  at  the  same 
time,  is  characterised  by  glandular  swellings, 
by  carbuncles,  and  by  those  ■  severe  manifes- 
tations of  the  nervous,  sanguineous,  and 
biliary  systems  which  declare  themselves  in 
an  attack  of  plague  '  (Cabiadis,  according  to 
E.  D.  Dickson).  As  regards  pernicious  fever, 
with  which  the  disease  was  confoimded  by 
some  medical  men  in  Mesopotamia,  Cabiadis 
says  no  intermission  has  ever  been  observed 
in  plague  ;  no  attack  of  plague  has  ever  been 
cut  short  by  the  administration  of  sulphate 
of  quinine;  and  the  expression  of  counte- 
nance and  general  aspect  of  a  plague- 
patient  are  strikingly  different  from  those  of 
a  patient  affected  with  pernicious  fever.  .At 
Vetlianka,  intermissions,  according  to  Dopp- 
ner, were  observed. 

Peognosis. — 'Eapid  suppuration  of  the 
buboes,  even  when  accompanied  with  high 
fever,  indicates  a  favourable  termination ;  all 
cases  compUcated  with  nervous,  hsemor- 
rhagic,  or  bilious  manifestations  end  fatally  ' 
(Cabiadis).  ColviU  is  of  opinion  that  the 
occurrence  of  diarrhoea  in  the  course  of 
plague,  as  seen  in  Mesopotamia,  was  a 
favourable  sign. 

Tbeatment.  —  (a)  Curative.  —  The  recent 
outbreaks  of  plague  have  thrown  no  positive 
light  upon  its  curative  treatment.  In  Bag- 
dad and  Hillah  the  plan  of  treatment  mainly 
followed  was  the  internal  administration  of 
carbolic  acid  or  of  quinine,  and  the  use  of 
leeches  and  mercurial  frictions  to  the  buboes 
before  suppuration.  In  some  instances  this 
plan  was  thought  to  have  done  good,  in  others 
it  was  useless,  if  not  detrimental.  In  regard 
to  plague,  as  to  other  grave  general  maladies, 
except  those  arising  from  paludal  poisoning, 
curative  treatment  is  at  present  only  possible 
on  general  principles,  both  as  regards  the 
systemic  and  the  local  symptoms.  The  prac- 
tice would  appear  to  be  the  same  in  respect 
to  the  general  symptoms  as  would  guide  the 
physician  in  the  treatment  of  typhus  ;  in 
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respect  to  the  local  symptoms,  such  as  would 
apply  to  ordinary  phlegmon.— (;3)  Hygienic. 
In  the  present  state  of  our  knowledge, 
more  importance  is  perhaps  to  be  attached 
to  the  hygienic  treatment  of  the  disease  than 
to  the  curative.  Most  important  of  all,  per- 
haps, is  the  exposure  of  the  patient  to  abun- 
dant, freely  changing  air ;  next  is  the  use  of 
cold  or  tepid  sponging,  as  the  temperature  of 
the  body  and  the  state  of  the  skin  (as  well  as 
the  sensations  of  the  patient,  if  he  be  sensible) 
may  seem  to  call  for ;  together  with  the  large 
administration  of  drinks  (acid — ?  mineral,  or 
other)  to  combat  the  thirst,  the  judicious  use 
of  liquid  food,  and  especially  of  stimulants 
when  the  dropping  of  the  pulse,  the  coolness 
of  the  skin,  and  the  ataxic  condition  of  the 
patient  call  for  them. 

Prevention. — The  prevention  of  plague 
involves  two  sorts  of  considerations,  the  one 
relating  to  the  removal  of  the  conditions 
which  favour  the  development  of  the  disease ; 
the  other  to  the  limitation  of  the  spread  of 
the  disease,  the  malady  existing,  (a)  The 
conditions  favourable  to  the  development  of 
plague  have  been  already  enumerated,  and 
include  all  those  insanitary  states  of  houses, 
their  sites  and  surroundings,  which  form  the 
subject  of  public-health  administration;  also 
those  states  of  poverty  which  have  to  be  dealt 
with,  not  only  as  an  economic,  but  as  a  public- 
health  question.  Of  these  several  conditions, 
the  three  which  would  seem  most  to  call  for 
special  attention  in  this  country,  in  view  of 
impending  plague,  whether  as  regards  private 
individuals  or  as  regards  local  authorities 
representing  communities,  are  overcrowd/ing, 
defective  ventilation  of  houses,  and  im- 
poverishment, (b)  In  respect  to  the  limita- 
tion of  the  disease,  the  malady  being  present, 
the  first  and  most  important  consideration  is 
the  isolation  of  the  patient  under  such  cir- 
cumstances of  aeration  as  are  stated  above, 
as  well  in  the  interest  of  the  patient  himself 
as  of  the  community ;  and  the  disinfection 
of  articles  of  clothing,  or  bedding,  used  by 
him,  and  of  the  room  he  may  have  occupied. 
Local  authorities  have  large  powers  enabhng 
them  to  provide  beforehand,  in  a  mode  avail- 
able for  the  use  of  the  whole  community, 
hospitals  for  the  isolation  of  cases  of  infec- 
tious diseases,  such  as  plague,  and  apparatus 
and  materials  for  disinfection;  and  many 
authorities  have  already  exercised  these 
powers.    See  Pitblic  Health. 

But  plague  is  the  subject  of  special  mea- 
sures in  this  country,  as  in  every  country  on 
the  Continent  and  Mediterranean  littoral,  to 
wit,  measures  of  quarantine.  Quarantine 
aims  at  preventing  both  the  introduction  of 
the  disease  into  a  country,  and  its  spread, 
if  by  accident  it  should  happen  to  have 
been  introduced,  by  the  isolation  for  a  longer 
or  shorter  period,  not  only  of  persons  sick 
of  plague,  but,  in  addition,  of  all  health]/ 
persons  who  may  have  been  exposed,  directly 
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or  indirectly,  to  the  infection  of  plague ;  also 
by  the  isolation  and  disinfection  of  articles, 
described  under  the  quarantine  law,  as  bus' 
ceptible  of  conveying  plague-infection,  coming 
from  an  infected  district.  Experience  has 
shown  that  measures  of  quarantine  against 
infectious  disease  are  futile,  if  not  impracti- 
cable for  this  country,  from  the  impossibility 
of  closing  all  channels  of  introduction,  in  con- 
seqiience  of  the  activity  and  magnitude  of  our 
commerce.  But  quarantine  is  retained  in 
regard  to  plague  and  yellow  fever,  and  has 
occasionally  to  be  made  use  of  to  meet  the 
requirements  of  other  nations,  who,  failing 
the  adoption  of  this  system  here,  would  be 
likely  to  impose  disabilities  on  our  shipping 
with  reference  to  the  diseases  named.  Thus 
quarantine  was  revived  in  respect  to  plague, 
at  the  time  of  the  recent  alarm  of  the  disease 
on  the  Continent.  The  doctrine  of  plague 
upon  which  the  English  Quarantine  Act  of 
1825  is  based,  as  well  as  the  laws  of  foreign 
countries  relating  to  the  subject,  is  a  tradi- 
tional one,  inconsistent  in  many  respects  with 
the  later  and  more  accurate  observations 
which  have  been  made  on  the  mode  of  spread 
of  the  disease.    See  Quarantine. 

Great  importance  has  been  attached  in 
recent  epidemics  to  the  formation  of  sanitary 
'  cordons  '  by  which  the  infected  district  was 
supposed  to  be  strictly  isolated.  But  the  ob- 
servations of  Tholozan  show  that  the  results 
attributed  to  these,  often  very  defective,  lines 
of  defence  must  have  been  due,  in  many 
cases,  to  other  causes.  In  the  ei^idemic  of 
Vetlianka,  the  Umitation  of  the  plague  could 
hardly  have  been  due  to  the  'triple  cordon,' 
since  these  arrangements  were  not  completed 
till  the  epidemic  was  declining;  but  much 
more  to  the  radical  measures  of  disinfection 
and  destruction  which  were  adopted,  and 
which  very  possibly  prevented  the  recurrence 
or  permanent  acclimatisation  of  the  disease. 
J.  Netten  Eadcliffe.      J.  F.  Payne. 

PLESSOr}  ('^^Vt^<«.  Istrike).-A  ham- 
mer-like  instrument  used  in  percussion,  for 
striking  the  surface  of  the  body,  either 
directly  or  indirectly.  See  Physical  Ex- 
amination. 

PLESSIMETER\  ,  j    ,  . 

PLEXIMETER  /  ^  «*^^«> 

and  fjLfrpov,  a  measure). — A  flat  instrument 
i  used  in  mediate  percussion,  by  being  apphed 
'  to  the  surface  of  the  body  to  receive  the 
;  stroke  of  the  plessor.  See  Physical  Ex- 
'  amination. 

PLETHORA  (ttXtji^q),  I  fill).— Fulness 
of  blood.  A  condition  in  which  the  vessels 
of  the  body  generally,  or  of  any  part,  are 
over- distended  with  blood.  See  Blood, 
Morbid  Conditions  of;  and  Circulation, 
Disorders  of. 


PLEUEA,  DISEASES  OF 


461 


PLEURA,  Diseases  of.— The  serous 
membrane  which  lines  each  cavity  of  the 
chest,  and  is  so  reflected  as  to  cover  the 
lung,  is  not  infrequently  the  seat  of  disease. 
As  m  its  anatomical  and  physiological  rela- 
tions, so  also  in  its  diseases,  it  presents 
analogies  to  the  linmg  membrane  of  a  joint. 
Its  diseases  may  be  of  external  or  of  internal 
causation.  They  may  be  considered  under 
the  following  headings. 

1.  Pleura,  Injuries  of. — These  may  be 
caused  in  several  ways  :  (1)  by  violent  blows 
upon  the  chest — and  in  this  case  there  is 
usually  at  the  same  time  an  injm-y  to  the 
lung-tissue,  the  effects  of  which  to  some 
extent  overshadow  the  pleural  lesion  and  its 
results  ;  (2)  by  direct  wounds  with  a  knife  or 
blunter  instrument,  or  a  bullet ;  and  (3)  by 
fractured  ribs.  In  each  case  inflammation 
of  the  pleura  may  occur.  "With  the  surgical 
aspect  of  these  cases  we  here  have  no  con- 
cern, and  the  pleural  consequences  may  be 
sufliciently  gathered  from  the  following  para- 
graphs. 

2.  Pleura,  Inflammation  of. — Synon.  : 
Pleurisy ;  Fr.  Pleii/resie  ;  Ger.  Pleuritis. 

Definition. — Pleurisy  is  defined  as  an  in- 
flammation of  the  pletura,  of  whatever  nature 
and  extent.  Clinically  and  pathologically, 
pleurisy  differs  only  in  its  accidents  from  in- 
flammation of  serous  membranes  elsewhere, 
and  is  the  most  common  of  the  serous  in- 
flammations. 

Etiology. — The  causes  of  pleurisy,  if 
local,  may  be  obvious  enough ;  if  general, 
not  so  obvious.  Of  local  causes  the  chief  are 
wounds  or  bruises  of  the  chest-wall ;  fracture 
of  the  ribs ;  caries  of  the  spine ;  escape  of 
irritating  matter  into  the  pleural  cavity, 
whether  fr'om  the  costal  side,  as  in  periostitis 
or  osteitis,  from  the  pulmonary  side,  as  in 
phthisical  excavation,  from  disease  of  the 
bronchial  glands,  or  from  the  side  of  the 
abdomen,  as  in  gall-stone,  hydatid,  renal 
stone,  ulcers,  subphrenic  abscess,  and  the  like. 
Foreign  bodies,  again,  such  as  bones  or  coins 
from  the  oesophagus  or  larynx,  have  been 
known  to  find  their  way  into  the  pleural 
cavity,  and  thus  set  up  mischief.  Acute 
pleurisy,  the  result  of  local  causes,  is  usually 
more  or  less  proportioned  to  these  in  its 
severity  and  duration  ;  pleurisy  of  general  or 
systemic  causation,  on  the  other  hand,  though 
less  regular  in  its  career  than  pneumonia,  has 
yet  a  certain  character  of  uniformity.  The 
general  or  systemic  causes  of  this  form  oi 
pleurisy  are  very  obscure,  and  none  of  them 
are  accurately  knovra.  There  are  some 
grounds  for  suspecting  that  a  chill  alone  may 
be  a  cause  of  acute  pleurisy  ;  but  more  prob- 
ably we  have  to  learn  that  chUl  must  be 
associated  with  other  factors.  A  rheumatic 
or  gouty  habit  is  suspected  to  be  a  disposing 
condition  by  many,  and  probably  with  good 
reason ;  in  some  cases  again  the  influence  of 
syphilis  has  been  recognised.    The  depres- 


sion of  over-work  or  harass,  the  debility  of 
previous  illness,  and  the  poison  of  malaria, 
are  among  the  more  common  predisposing 
causes.  Acute  pleurisy  again  often  occurs  as 
a  part,  or  as  a  complication,  of  other  dis- 
eases. Thus  it  is  rarely  absent  in  acute 
pneumonia,  and  may  run  on,  especially  in 
children,  to  empyema,  and  in  this  the  pneu- 
mococcus  may  be  found;  it  occurs  also, 
as  cardiac  valvulitis  and  pericarditis  occur, 
in  acute  rheumatism,  but  less  frequently. 
Acute  pleurisy  following  scarlatma  is  prob- 
ably dependent  upon  a  rheumatic  or  ne- 
phritic sequel ;  if  it  arise  otherwise  in  that 
malady  the  pleurisy  is  more  often  of  the 
profuser  kind,  and  tends  to  empyema  from 
the  outset.  Pleurisy  arises  sometimes  after 
influenza  and  after  measles,  when  it  is  prob- 
ably due  to  pneimionic  irritation  ;  and,  with 
or  without  obvious  pneumonia,  after  enteric 
fever ;  of  several  cases  of  the  latter  kind 
Eberth's  bacillus  has  been  found  in  the 
effusion.  It  is  also  a  coromon  consequence  of 
disease  of  the  kidneys  in  which  hydrothoras 
may  be  simply  dropsical  or  the  product  of 
pleuritis.  In  septicaemia  and  in  pyaemia, 
again,  a  low  pyogenic  pleurisy  often  arises  as 
like  effusions  arise  in  the  joints,  and  maybe 
equally  or  more  latent ;  or  it  may  be  caused 
by  the  rupture  of  a  pysemic  abscess  of  the 
lung  into  the  pleural  cavity.  The  origin  of 
the  pleurisy  which  may  accompany  puer- 
peral and  other,  septic  peritonitis  is  ex- 
plained by  Eecklinghausen's  demonstration 
of  lymph-canals  between  the  diaphragm  and 
the  pleura;  and  its  supervention  in  some 
cases  of  abscess  of  the  Uver  may  receive  a 
like  explanation,  though  in  others  the  pas- 
sage is  dfrect  by  ulceration.  Reversely, 
septic  pleurisies  spread  themselves  some- 
times from  the  pleural  to  the  peritoneal 
cavity.  Acute  pleurisy,  when  'idiopathic,' 
is  more  often  on  the  left  side  (three  to  two) 
and  is  rarely  bilateral.  When  due  to  more 
specific  causes,  such  as  acute  rheumatism  or 
nephritis,  it  is  often  bilateral,  though  rarely 
of  equal  severity  on  the  two  sides.  Acute 
pleurisy  is  common  at  all  ages;  it  is  re- 
corded often  within  the  first  six  months  of 
life  ;  in  babies  it  is  readily  overlooked  imless 
there  be  abundant  effusion,  and  not  rarely 
even  then.  In  children  the  symptoms  are 
often  very  latent,  neither  cough  nor  pain  is 
manifest,  or  pain  may  be  referred  to  the 
abdomen,  and,  on  accoimt  of  the  great 
mobility  of  the  parts,  there  is  little  definite 
displacement  of  viscera ;  yet  pleurisy  is  reaUy 
more  common  under  one  year  than  between 
the  ages  of  two  and  five  years.  At  the  age 
of  five  it  is  frequent,  but  it  reaches  its  maxi- 
mum frequency  in  middle  life  (at.  35-45). 
The  younger  the  child  the  more  readUy  the 
effusion  becomes  purulent,  and  in  such  cases 
the  mischief  may  extend  to  the  pericardium, 
but  this  is  more  common  perhaps  in  older 
persons.     Cases  of   simple  inflammatory 
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pleurisy  have  been  recorded  in  persons  be- 
yond threescore  years  of  age ;  but  in  aged 
persons  it  is  rare,  and  presents  little  reaction 
or  pain.  The  male  sex  is  more  often  affected 
than  the  female,  in  the  ratio  of  about  seven 
to  five;  the  difference  may  be  due  to  the 
class  of  cases  which  owe  their  origin  to 
weather ;  it  does  not  appear,  however,  that 
pleurisy  varies  in  prevalence  with  the  change 
of  the  seasons.  Pleurisy,  under  one  form  or 
other,  is  credited  with  "about  2  per  cent,  of 
the  deaths  in  England,  and  with  about  1  per 
cent,  of  the  deaths  of  patients  in  public  hos- 
pitals. 

Anatomical  Characters. — The  morbid 
Anatomy  of  pleurisies  differs  but  little  from 
that  of  serous  inflammations  elsewhere.  The 
costal  membrane  generally  suffers  the  sooner 
and  the  more  severely.  The  vessels  become 
injected  and  even  yield  in  places,  giving  rise 
to  small  irregular  ecchymoses.  Effusion  of 
a  sero-fibrinous  and  proliferative  kind  quickly 
infiltrates  the  tissue,  and  the  natural  gloss  of 
the  membrane  gives  place  to  opacity.  The 
superficial  epithelium  also  strips  off,  and 
papillae  appear,  at  first  isolated,  but  soon 
communicating  together  by  networks  of 
vascular  formation.  At  this  point  all  may 
clear  up,  or  effusion  may  escape  from  the 
surface.  In  dry  pleurisy  the  products  are 
■chiefly  new-tissue  elements,  without  much 
interstitial  effusion.  In  active  cases  the 
•effusion  is  not  very  voluminous,  but  is  usually 
highly  albuminous  and  very  rich  in  fibrin ; 
and  false-membrane,  often  of  great  thickness, 
forms  upon  the  pleura,  and  sits  tightly.  Some 
■of  the  loose  or  adherent  gluey  effusion 
degenerates,  and  is  absorbed  on  resolution  ; 
some  of  it  organises,  and  forms  more  perma- 
nent false-membrane  or  bands  of  connexion 
and  adhesion.  These  contain  blood-vessels, 
■elastic  fibre,  lymph- chamiels,  and  evennerves 
(Virchow).  Clots  of  fibrin  float  freely  and 
abundantly  in  the  effused  serum,  and 
•contain  a  great  abundance  of  imprisoned 
ceUs.  In  the  fluid  itself  the  cells  are  fewer, 
clear,  granular  or  multinuclear.  The  more 
of  these  cells,  the  greater  the  fear  of  a  puru- 
lent transformation,  especially  if  streptococci 
be  present.  In  pleuritic  effusions,  as  in  other 
inflammations  of  serous  membranes,  staphy- 
lococci are  but  rarely  foimd.  The  coccus  of 
pneumonia  is  found  only,  if  at  all,  during 
the  actual  duration  of  the  disease.  There 
are  also  found  abimdant  free  nuclei  and  a 
■quantity  of  red  blood-corpuscles,  varying 
with  the  vascularity  of  the  new-growths.  If 
the  exudation  be  less  actively  inflammatory 
and  more  serous,  it  is  usually  more  abun- 
dant, and  may  amoimt  to  100-150  omices : 
it  is  less  disposed  to  form  firm  membranes 
or  adhesions.  This  fluid  is  of  a  greenish 
straw-colour,  like  synovia,  and  is  thin,  with 
fibrinous  coagula  in  it.  It  partially  coagu- 
lates when  exposed  to  the  air,  and  is  found  to 
•contain  more  degenerated  cell-elements,  and 
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perhaps  streptococci,  and  tends  towards  a 
sero-pm-ulent  character.  Dr.  Churton  of 
Leeds  has  found  cholesterine  more  than 
once  as  a  product  of  these  degenerations ; 
calcareous  matter  has  also  been  found,  even 
in  large  masses.  In  scurvy,  tuberculosis, 
carcinoma,  and  other  cachexias,  and  even  in 
rare  cases  of  simple  plemrisy,  the  effusion 
may  be  highly  sanguineous,  and  blood  may 
be  found  alike  in  the  coagula,  m  the  free 
and  in  the  attached  false-membranes.  In 
cases  of  chronic  arterial  degeneration  haemor- 
rhage may  occur  in  the  pleura  from  ruptured 
vessels. 

When  the  contents  of  the  pleura  are  puru- 
lent, much  of  the  new  membrane  has  broken 
up,  though  even  here  false-membranes  are  by 
no  means  absent,  and  fibrinous  clots  are  at 
times  discovered.  In  cases  of  large  effusion 
the  lung  is  found  compressed,  and  often  bound 
down  by  false-membranes  extending  firom  the 
walls  of  the  cavity.  In  adults  the  lung  is 
usually  found  in  the  vertebra-scapular  space  ; 
it  collapses  primarily  by  its  own  elasticity  and 
withdraws  itself  upwards,  inwards,  and  back- 
wards. It  may  be  compressed  one-quarter 
or  even  one-eighth  of  its  normal  volume ;  it 
is  then  flattened,  leathery,  bloodless  and 
airless,  and  will  sink  in  water.  As  the  pres- 
sure subsides,  the  lung  may,  and  generally 
does,  recover  more  or  less  of  its  former 
volume.  It  is  surprising  how  fully  the  lung 
may  re-expand  in  spite  of  false-membranes, 
bands,  and  prolonged  compression.  Dr.  S. 
West'  has  shown  how  closely  the  opposite 
pleural  surfaces  tend  to  cohere  even  in  spite 
of  intrusive  matters.  Nevertheless,  either 
complete  or  partial  adhesions  or  bands  of 
connective  tissue  generally  remain  indefi- 
nitely after  acute  pleurisy ;  and,  happUy,  for 
the  most  part  do  no  harm.  If  the  lung  faU 
to  re-expand  to  any  extent,  the  deficiency  is 
made  up  by  the  inward  pressure,  partly  of 
neighbouring  soft  parts,  and  partly  of  the 
chest-wall.  Pleuritic  adhesions  are  very 
commonly  found  after  death  from  other 
diseases,  their  origin  being  unknown  or 
forgotten.  On  the  other  hand,  false-mem- 
branes and  bands  may  become  the  seat  of 
degenerative  processes ;  and  pus,  cretified 
pus,  and  the  like  may  be  found  in  them,  with 
or  without  secondary  abscesses  elsewhere.  A 
pleural  cavity  which  has  thus  suffered  is  more 
liable  to  subsequent  inflammations.  The 
compressed  lung  in  like  manner  may  be- 
come the  seat  of  sclerosis,  of  degenerative 
changes,  and  even  of  necrosis ;  in  empyema 
the  contact  of  pus  promotes  ulcerative  and 
septic  changes  in  the  lung,  as  it  does  like- 
wise in  the  vertebrse,  ribs,  and  other  neigh- 
bouring parts.  Thus  the  pus,  finduig  for 
itself  a  passage  in  the  direction  of  least 
resistance,  pierces  through  lung  or  thorax, 
and  establishes  a  pulmonary  or  costal  fis- 

'  '  Bradehaw  Lecture  ' :  Lancet,  August  20, 1887. 
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tula.  Sometimes  the  pulmonary  fistula  is 
a  simple  one,  and  commimicates  at  once  by 
a  free  or  a  valvular  opening  with  a  bronchial 
tube,  or  may  have  so  communicated  by  an 
opening  afterwards  closed;  at  other  times 
the  pus  finds  a  less  direct  route,  and  either 
by  a  coarse  filtration,  or  by  way  of  many 
small  ulcerating  channels,  it  reaches  the 
more  open  passages  of  the  lung. 

Subpleural  ecchymoses,  though  often  ac- 
companying evidences  of  inflammation,  are 
not  always  caused  by  pleurisy.  They  occur 
in  deaths  of  children  after  broncho-pneu- 
monia and  diphtheria,  but  there  is  usually 
a  patch  of  pleuritic  inflammation  upon  and 
co-extensive  with  them.  As  the  punctiform 
ecchymosis  of  Tardieu,  they  may  also  be  found 
on  the  heart,  pericardium,  and  thymus  gland, 
and  are  not  by  any  means  peculiar  to  deaths 
by  pleurisy :  they  are  not  micommonly  found 
in  other  deaths  also,  but  are  probably  always 
associated  with  obstruction  to  the  entrance 
■of  air  into  the  lung. 

In  all  cases  the  position  of  the  heart  and 
■other  viscera  must  be  observed,  and  the 
•chambers  of  the  heart,  the  pulmonary  veins, 
the  inferior  vena  cava,  and  other  vessels 
■examined  for  clots.  In  empyema  a  careful 
examination  of  the  body  for  secondary 
abscesses  must  be  made,  not  forgetting  the 
brain. 

Chyle  may  be  found  as  a  pleural  effusion, 
not  a  few  such  cases  being  on  record.  The 
nature  of  these  cannot  well  be  ascertained 
otherwise  than  by  aspiration.  Chylothorax 
may  be  associated  with,  and  caused  by,  intra- 
■thoracic  morbid  growths. 

Clinical  Characters  and  Varieties. — 
Por  convenience  of  discussion,  pleurisy 
may  be  divided  into  six  kinds,  as  follows: 
(a)  Dry ;  (/3)  Acute ;  (y)  Diaphragmatic ; 
(5)  Quiet,with  la/rge  effusion;  (e)  Tubercular ; 
{Cj  Fibroid.  Each  of  these  requires  separate 
consideration.  Effusion,  when  present,  may 
be  serous  or  may  be  purulent,  or  a  serous 
effusion  may  change  into  a  purulent ;  but 
since  antiseptic  precautions  in  operative  pro- 
-cedm-e  have  been  perfected,  this  change  is 
rarely  witnessed. 

(a)  Dry  Pleurisy.— This  is  so  called  be- 
cause it  is  attended  with  no  effusion,  or  with 
effusion  so  slight  as  to  escape  notice.  Usually, 
if  not  always,  it  results  in  an  adhesion  of  the 
opposite  surfaces  of  the  membrane.  It  may 
not  be  revealed  by  any  sign  or  symptom 
during  life.  Adhesions,  more  or  less  exten- 
sive, due  to  this  process,  are  very  often  found 
after  death.  Dry  pleurisy  may  occur  alone, 
or  as  a  complication  of  irritative  changes  in 
neighbouring  tissues,  as  in  the  lung  or  chest- 
wall.  Pain  or  pyrexia,  more  or  less  fugitive, 
may  accompany  dry  pleurisy ;  but  in  many 
cases,  if  present,  they  pass  unnoticed.  Should 
attention  be  drawn  to  the  chest,  friction  may 
generally  be  detected — in  the  early  stages. 
An  obscure  pain  in  the  chest  or  loin,  or  a 


frequent  teasing  dry  cough,  may  at  times  be 
traced  by  the  close  observer  to  a  patch  of  dry 
pleurisy  in  some  part  of  the  chest.  A  friction- 
sound  due  to  such  a  patch  may  be  transient, 
or  may  be  audible  for  many  weeks.  It  is 
supposed  that  some  of  the  pains  in  the  chest 
which  accompany  phthisis  are  due  to  the 
intercurrence  of  dry  x^leurisy ;  probably,  how- 
ever, they  are  as  frequently  myalgic  (cough) 
or  neiuralgic.  Dry  pleurisy,  with  its  resulting 
adhesions,  is  rarely  injurious.  Indeed,  it  is 
rather  a  safeguard  when  any  destructive  pro- 
cess, such  as  phthisical  ulceration,  threatens 
to  bore  into  the  pleural  cavity.  If  it  fail,  and 
morbid  matters  escape  into  the  cavity,  acute 
pleurisy  and  pneumothorax  are  the  probable 
consequences.  Dry  pleurisy  often  ends  in 
but  slight  thickening,  the  two  pleural  sm'faces 
adhering  without  much  increase  of  substance. 
In  other  cases  the  thickening  may  be  con- 
siderable, but  this  probably  would  indicate 
some  more  persistent  irritation,  such  as  we 
find,  for  example,  in  those  dense  coverings 
which  often  surround  the  apex  of  a  lang  in 
chronic  phthisis.  The  remoter  consequences 
of  dry  pleurisy  are  for  the  most  part  without 
importance.  In  some  instances  it  may  limit 
the  chest-movements,  or,  more  rarely  still, 
may  so  tie  the  parts  as  to  cause  abiding 
pains,  described  as  dragging  or  tightening. 
Such  pains  are  usually  referred  to  the  sub- 
axiUary  or  sub-mammary  regions,  and  may 
be  really  annoying.  More  often  they  do 
harm  by  ministering  to  needless  fears.  A 
generally  adherent  lung  is  usually  small,  and 
it  may  be  more  liable  to  undergo  degenera- 
tion or  tubercular  infection.  It  is  said  that 
in  rare  cases  hypertrophy  of  the  heart  has 
resulted  from  the  embarrassment  of  its 
action  by  pleural  bands.  Dr.  Bowditch  tells 
the  writer  that  he  has  seen  this  twice  at 
least. 

It  is  useless  to  prescribe  treatment  for  a 
disease  which  escapes  observation,  or  is  but 
a  secondary  event  in  the  course  of  more 
serious  processes.  "Where  dry  pleiurisy  is 
found,  and  is  doing  harm  by  exciting  cough 
or  otherwise,  the  best  practice  is  to  place 
several  light  blisters  in  succession  over  the 
affected  part,  and  to  watch  the  patient  closely 
in  all  respects. 

0)  Acute  Pleurisy.  —  Acute  pleurisy, 
though  less  serious  than  chronic  effusive  pleu- 
risy, is  far  more  serious  than  dry  pleurisy, 
and  generally  appears  as  an  important  illness. 
It  sets  in  with  fever,  pain,  embarrassment 
of  the  breathing  and  cough,  sometimes  catar- 
rhal, usually  reflex.  These  symptoms  bear 
no  certain  proportion  to  each  other.  The 
fever  has  no  very  characteristic  type,  but 
is  rather  what  is  known  as  a  symptomatic 
pyrexia.  Speaking  generally,  there  is  not  a 
sharp  rigor  of  onset,  as  in  pleuro-pneumonia, 
but  there  is  often  a  succession  of  lesser  chills. 
Nor  are  there  any  very  definite  stages  of 
increment,  but  rather  a  daily  fluctuation  of 
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remittent,  more  rarely  of  intermittent  type, 
with  evening  rise,  the  elevations  not  often 
reaching  and  rarely  exceeding  40°  C.  (104° 
F.)  At  first  the  blood-pressure  is  high, 
the  pulse  being  small  and  hard;  after  the 
first  onset  the  pressure  falls,  and  the  pulse 
becomes  dicrotic.  As  the  effusion  reaches  its 
height,  the  fever  in  acute  pleurisy  gradually 
recedes,  unless  the  case  approaches  to  the 
form  (8),  when  the  effusion  is  indeterminate, 
and  the  fever  may  subside,  may  fluctuate,  or 
may  drift  into  hectic.  The  pain  is  often  very 
characteristic,  but  at  other  times  is  variable, 
and  even  delusive.  Most  commonly  it  ap- 
pears as  a  stitch  in  the  side,  about  the  level 
of  the  false  ribs,  which  is  intensified  by 
inspiration  and  cough.  The  deep  breath 
when  partly  drawn  is  cut  short,  as  if  with  a 
stab,  while  the  face  of  the  patient  is  wrung 
with  an  expression  of  sudden  distress.  Such 
inspirations  are,  however,  instinctively 
avoided,  and  may  have  to  be  called  for  by 
the  physician,  so  that  the  face  may  speak 
rather  of  apprehended  than  of  actual  suffer- 
ing ;  in  either  case  the  expression  is  a  telling 
one  to  the  practised  observer.  The  fixed  alse 
nasi,  which  are  dilated,  but  do  not  oscillate 
as  in  some  other  kinds  of  dyspnoea,  the 
parted  lips,  the  bright  eye  of  fresh  fever,  the 
cheeks  flushed  but  not  congested  as  in 
pleuro -pneumonia,  the  preoccupied  and  ap- 
prehensive expression,  the  posture  semi-erect, 
slightly  bent  forward  and  toward  the  affected 
side,  the  shallow  breathing,  the  fixed  chest, 
the  hand  on  the  side,  the  curt  speech,  the 
stifled  cough,  make  up  a  clinical  picture  often 
seen,  and  easy  of  recognition.  It  is  a  curious 
fact  that  these  symptoms  of  distress  are 
generally  more  marked  in  a  robust  patient, 
or  one  previously  healthy,  than  m  the  ailing, 
weakly,  or  cachectic.  The  pain,  however, 
may  wander  from  the  lateral  or  ante-lateral 
aspect  of  the  lower  ribs,  and  appear  in  the 
hypochondrium,  or  even  on  the  opposite  side. 
At  other  times  it  may  become  more  diffused, 
and  play  upon  the  brachial  plexus,  darting 
from  the  clavicular  and  scapular  districts  to 
the  upper  chest,  shoulder,  or  arm.  This  is, 
perhaps,  more  common  in  the  diaphragmatic 
variety  (y).  In  some  bad  cases,  in  which 
pus  forms  from  the  beginning  or  almost  from 
the  beginning,  the  pain  is  very  distressing 
and  prolonged,  and  the  rigor  very  strong. 
Whatever  be  the  treatment,  we  look  for  some 
relief  of  pain,  cough,  and  conscious  dyspnoea 
on  the  third  or  fourth  day.^  The  respura- 
tions,  however,  may  still  range  above  the 
normal  rate,  from  the  mechanical  interference 
of  increasing  effusion  or  of  this  increase  com- 
bined with  oedema  of  the  open  parts  of  the 
embarrassed  lung,  and  perhaps  of  its  over- 
worked fellow.    About  the  end  of  the  week, 

1  Writers  are  not  yet  agi-eed  whether  tliere  be 
any  local  elevation  of  temperature  in  the  affected 
Bide  or  not.  Still  less  can  it  be  said  whether  such 
local  temperature  runs  any  definite  course  of  change. 


be  it  more  or  less,  the  pleurisy  has  run  its- 
course,  and  the  efiusion  has,  "in  favourable 
cases,  attained  its  maximum;  the  urinary,, 
gastric,  and  other  glands  regain  their  normal 
activity ;  and  convalescence,  with  absorption 
of  the  exudations,  is  to  be  looked  for.  Thus 
far,  then,  the  disease  is  painful  rather  than 
dangerous,  death  in  the  first  week  of  ordinary 
acute  pleurisy  being  practically  out  of  the 
question.  Malignant  cases  of  pleurisy,  how- 
ever, occur,  in  which  the  temperature  may 
be  40°  or  41°  C.  (104°,  105-4°  F.),  the  pulse 
reach  140,  the  tongue  become  dry  and 
brown,  the  prostration  excessive,  and  the 
exudation  run  promptly  to  pus — pus  which 
may  be  foetid,  although  without  obvious 
reason.  Such  cases  are  rare,  except  as  com- 
phcations  of  septic  and  other  diseases,  and 
they  are  generally  fatal,  even  after  firee  eva- 
cuation of  pus  by  incision.  An  important 
instance  of  recovery  from  such  a  case  has 
been  reported  by  Drs.  Gairdner  and  Buch- 
anan.^ By  certain  signs  in  the  chest  we 
know  the  height  to  which  the  fluid  has 
flowed  in  the  cavity,  and  we  await  its  ebb. 
Usually,  in  a  day  or  two,  some  faJl  is  noted, 
and  in  favourable  cases  this  ebb  runs  quickly 
at  first,  and  afterwards  more  slowly  as  the 
products  become  denser.  Some  renmant  is 
usually  to  be  detected  after  the  patient  is 
about;  and  months,  or  even  years,  may 
elapse  before  the  parts  become  normally 
cleax.  Indeed,  the  signs  of  an  old  pleurisy 
may  be  carried  to  the  grave.  Probable  as  i& 
this  favourable  result  in  strong  persons,  yet 
it  is  not  to  be  too  lightly  promised  even  to- 
these.  Too  often  when  we  are  awaiting  the 
ebb  we  find  a  new  flood,  the  level  of  the  fluid 
rises  into  the  upper  chest,  and  the  patient, 
who  hitherto  has  lain  on  the  sound  side  to- 
avoid  pain,  now  turns  on  the  affected  side  to 
give  full  play  to  the  open  lung.  This  flow 
may  recur  with  or  without  renewed  fever,, 
but  is  generally  attended  with  a  proportionate 
increase  of  pulse-rate,  and  diminution  of 
pulse  in  volume  and  tension.  Coincident 
with  the  diminution  of  blood-pressure,  which 
in  its  turn  is  due  to  the  pulmonary  obstruc- 
tion, is  a  diminution  of  the  urine,  which,, 
probably,  had  become  more  abundant  as  the 
fever  ceased.  That  the  changes,  both  of 
pulse  and  urine,  depend  upon  the  effusion  is 
shown  by  the  rapid  recovery  of  both  when 
fluid  is  artificially  let  out  fi-om  the  pleura;, 
the  pulse  then  falls  in  rate  and  increases  in 
tone  under  the  finger,  and  the  m-ine  soon 
becomes  more  abundant.  A  little  albumen 
is  sometimes  present  during  the  time  of 
pulmonary  obstruction  (see  Albumosuria).. 
Under  ordinary  circumstances  a  renewed 
flow  of  m-ine  may  be  indicative  of  pleural 
absorption,  or  the  case  may  pass  on  into  th© 
form  (8),  or  into  an  empyema.  Neither  of  the 
latter  events  is  common,  however,  except  as- 

1  Glasgow  Med.  Joum.,  Feb.  1883. 
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a  consequence  of  neglect,  the  symptoms 
preceding  these  being  generally  of  a  qmeter 
character.  It  is  hard  to  tell  when  the  lull 
chest  contains  serum  and  v/hen  pus,  and 
by  direct  observation  alone  it  is  usually 
impossible.  Marked  hectic  may  exist  with 
serum,  but  if  this  be  associated  with  in- 
creased temperature,  tenderness  or  subcu- 
taneous oedema  of  the  affected  side,  change 
of  coimtenance,  loss  of  appetite,  wasting 
of  flesh,  failure  of  strength,  thrush,  diarrhoea, 
or  with  any  of  them,  and  the  more  if  there 
be  any  inherent  constitutional  frailty,  a  pre- 
ceding acute  specific  fever,  or  a  septic  infec- 
tion, we  must  fear  that  tubercle  is  present, 
or  the  fluid  turning  to  pus.  The  discovery 
of  streptococci  in  the  fluid  would  indicate  the 
latter  event.  In  the  later  weeks  or  months 
of  an  acute  pleurisy  which  has  not  ended  in 
resolution,  death  may  threaten  and  may  not 
be  averted.  In  some  cases,  as  after  scarla- 
tina, or  pneumonia,  and  especially  in  children, 
the  effusion  may  be  purulent  from  the  begin- 
ning, and  a  fatal  result  may  be  feared  even 
in  the  earlier  days  of  the  malady.  Under 
ordinary  circumstances,  however,  in  healthy 
persons  who  have  been  carefully  treated 
from  the  outset,  and  who  have  not  been 
exposed  to  septic  or  malarious  influences, 
we  expect  to  have  to  deal  with  effusions 
moderate  in  quantity  and  stable  in  quality. 
The  effusion  in  such  cases  rarely  remains 
at  its  height  more  than  two  or  three  days ; 
and  in  three  weeks  at  farthest  absorption 
should  be  tolerably  complete.  We  must 
not  therefore  be  too  ready  to  tap  in  such 
cases.  In  other  cases,  fortunately  rare,  acute 
pleurisy,  with  remittent  fever,  continues  for 
many  weeks.  Effasion  in  these  cases  may 
not  be  very  rapid,  but  recurs  gradually  after 
the  removal  of  moderate  quantities;  or  it 
may  not  seem  to  need  removal.  The  signs 
are  simply  those  of  acute  pleurisy,  but  reso- 
lution does  not  take  place,  or  is  indefinitely 
deferred.  Death  may  result  in  such  cases, 
or  the  patient  may  slowly  recover.  After 
death  may  be  found  evidences  only  of  active 
simple  inflammation,  partial  or  complete 
obhteration  of  the  lung,  and  sero-fibrinous 
exudation.  The  other  side,  and  the  rest  of 
the  body,  may  be  quite  healthy.  The  name 
relapsing  pleu/risy  might  be  given  to  these 
cases.  When  inflammation  falls  upon  both 
pleuTEe,  it  generally  falls  also  upon  the  peri- 
cardium, and  such  cases  are  terribly  dan- 
gerous. Even  if  moderate  in  degree  in  each, 
yet  taken  together  the  embarrassments  of 
the  patient  become  very  grave,  and  death 
may  imminently  threaten.  It  is  important 
to  give  relief  by  puncture  as  early  as  pos- 
sible. The  discovery  of  pneumococci  in  an 
exudation  would,  of  course,  indicate  pneu- 
monia also. 

(y)  Diaphragmatic  Pleurisy.  —  Dia- 
phragmatic pleurisy  is  not  essentially  dif- 
ferent from  the  preceding,  but  the  symptoms 
II. 


are  peculiar.'  If  the  inflammation  be,  as  it 
may  be,  exclusively  diaphragmatic,  and  not 
costo-pulmonary,  then  the  ordinary  physical 
signs  of  pleurisy  with  effusion  are  either 
absent,  or  so  Ul-marked  as  to  puzzle  the  in- 
experienced practitioner.  In  diaphragmatic 
pleurisy  the  patient  may  be  taken  as  acutely 
as  in  ordinary  pleurisy,  or  the  fever  may  even 
be  higher ;  but  his  distress  is  different,  greater 
and  more  serious.  The  practitioner  is  sur- 
prised and  perplexed  to  find  a  person,  in 
whom  he  can  discover  no  important  organic 
defect,  in  an  agony  as  it  were  mortal.  The 
presence  of  pain  shooting  from  the  lower  ribs 
of  one  side  suggests  pleurisy ;  but  the  ribs  of 
both  sides  play  with  perhaps  more  than 
normal  freedom,  and  no  physical  signs  may 
be  audible,  unless  it  be  that  the  prac- 
tised ear  may  detect  a  want  of  breath- 
murmur  at  the  base  of  one  lung,  and,  after 
the  first  day  or  two,  it  may  be,  two  finger- 
breadths  of  dulness  there.  StOI  no  friction 
may  be  heard,  and  it  seems  impossible  at 
first  sight  to  credit  signs  so  sHght  with 
clinical  phenomena  so  alarming.  For  the 
patient  is  as  one  having  a  clot  in  the  heart, 
or  a  sudden  perforation  of  the  pleura,  so 
terrible  and  so  absorbing  is  the  strife  for 
inspirations  which  never  satisfy,  so  keen  the 
dread  of  any  handling  which  may  interfere 
with  the  one  permanent  need  of  sitting  erect, 
and  of  keeping  the  upper  respiratory  muscles 
in  full  play.  These  inspirations  may  range 
from  forty  to  fifty  in  the  minute,  or  may 
even  run  with  the  seconds,  except  only  when 
cut  by  a  hiccup  or  a  heaving  of  the  stomach. 
To  this  are  added  the  suffering  of  pain  which 
shoots  through  the  waist  to  the  back,  or  darts 
round  the  shoulder-blade  and  collar  into  the 
shoulder,  and  a  sense  of  a  fatal  grip.  The 
fever  may  not  be  actually  higher  than  in 
ordinary  acute  pleurisy,  and  the  normal 
character  of  the  heart-sounds  gives  great 
confidence  to  the  physician  ;  abdominal 
breathing,  however,  is  lessened,  and  any 
pressure  upwards  upon  the  diaphragm  is 
resented.  All  these  things  finally  lead  to 
the  conclusion  that  acute  inflammation  has 
partially  attacked  and  so  far  paralysed  or 
inhibited  the  diaphragm,  without  extending 
far  upon  the  pleura  above  ;  and  the  diagnosis 
is  of  course  the  easier  if  pleurisy  be  discovered 
elsewhere  in  the  chest.  A  patient  thus  at- 
tacked seems  to  be  in  no  little  danger,  but 
recovery  may  be  anticipated  if  the  mischief 
come  not  from  below.  Fortunately  the 
malady  is  far  less  common  than  ordinary 
pleurisy,  and  indeed  may  be  called  rare.  As 
stated  above,  however,  inflammation  of  the 
diaphragm  may  comphcate  ordinary  pleurisy, 

'  Wintrich  is  indisposed  to  admit  that  the  symp- 
toms of  diaphragmatic  pleurisy  are  so  cliaracfceristic 
as  herein  described.  Diaphragmatic  pleurisy  may 
exist  without  setting  up  such  marked  and  special 
symptoms,  but  the  present  writer  speaks  of  his  own 
experience. 
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and  introduce  both  the  pains  in  the  brachial 
plexus  and  the  excessive  and  paroxysmal 
dyspnoea.  An  empyema  or  other  effusion 
lying  between  the  diaphragm  and  the  pleura 
may  be  out  of  the  reach  of  direct  diagnosis, 
unless  the  needle  be  used,  and  may  have  a 
latent  commencement. 

(6)  Quiet  Pleurisy  with  EflFusion.— 
This  form  of  pleurisy  is  commonly  said  to  be 
the  sequel  of  acute  pleurisy ;  but  if  we  except 
a  few  cases  in  which  pleurisy,  at  first  sthenic, 
afterwards  follows  the  asthenic  tendencies  of 
the  patient,  and  those  in  which  acute  pleiirisy 
has  been  treated  with  neglect,  we  shall  find 
that  in  the  large  majority  of  the  remainder 
this  form  begins  not  sharply  but  quietly,  and 
indeed  is  often  unnoticed  until  the  chest  is 
laden  with  fluid.   If  the  patient  suffered  pain 
it  was  too  shght  or  too  indefinite  to  ensure 
attention ;  the  low  fever,  unmeasured  by  the 
thermometer,  escaped  observation ;  the  chest, 
slowly  invaded,  accommodated  itself  to  cir- 
cumstances untn  the  fluid  had  nearly  filled 
the  cavity ;  and  even  then  the  patient  may 
be  brought  to  the  doctor  only  by  a  sense  of 
dyspnoea  on  ascending  hills  or  stairs.  A 
quick  eye  may  detect  in  him  an  expansion  of 
the  alse  nasi;  or,  indeed,  may  see  that  the 
patient — almost  unknown  to  himself — is 
breathiag  at  double,  or  nearly  double,  the 
normal  rate ;  or,  again,  a  sensitive  patient 
and  a  vigilant  physician  may  fuUy  perceive 
the  remittent — almost  intermittent — fever, 
the  indefinite  pain  and  the  encroaching  effu- 
sion, and  may  lessen  the  evil  by  timely  inter- 
ference.   As  a  rule,  where  effusion  is  large 
the  patient  lies  on  the  affected  side,  thereby 
escaping  the  pressure  of  the  fluid  upon  the 
mediastinum,  and  enabling  the  sound  lung 
to  have  free  play.    This  decubitus  is  not, 
however,  invariable,  and  is  avoided  if  the 
affected  side  be   painful.     With  pyogenic 
change  in  the  effusion  the  patient  may  turn 
off  the  affected  side,  as  this  change  is  some- 
times accompanied  by  a  renewal  of  tenderness 
to  pressure.  When  the  effusion  has  come  on 
very  gradually,  the  patient  may  be  able  even 
to  lie  on  either  side  indifferently.  Occasion- 
ally a  large  pleural  effusion  may  cause  some 
difficulty  of  swallowing.   Let  the  reader  then 
remember  that  pleurisy  running  to  large 
serous  effusion  not  only  may  be,  but  very 
often  is  quiet;  and  not  only  may  be,  but 
not  uncommonly  is  overlooked  until  matters 
come  to  an  extremity.    Even  if  the  effusion 
be  purulent,  its  accumulation  may  be  equally 
rapid  or  equally  silent ;  being  silent  when  it 
is  the  further  change  of  a  serous  effusion, 
being  silent  and  rapid  when  it  comes  as 
pus  almost,  or  quite,  from  the  outset,  as  in 
septic  and  infectious  diseases,  and  in  children. 
If  acute  pleurisy  drift  into  chronic  pleurisy, 
the  fever,  which  may  have  vanished  for  a 
time,  lights  up  again  fitfully  at  times,  and 
fresh  brushes  of  inflammation  take  place  in 
the  pleiura  and  in  the  new  membranes.  With 


this  there  are  also  renewed  outpourings  of 
serum,  and  these   sometimes  increase  so 
rapidly  as  to  put  the  patient  in  imminent 
danger  of  death  by  syncope.    The  fever  in 
these  stages  is  often  hectic  in  character,  so 
that  the  presence  of  hectic  alone  does  not 
prove  the  effusion  to  be  purulent.  Quiet 
effusive  pleurisy  is  very  uncertain  in  dura- 
tion.   Should  the  effusion  be  not  excessive, 
and  remain  serous,  months  may  elapse — nay, 
even  years — before  it  is  absorbed;  and  the 
absorption  may  be  gradual,  or  may  be  de- 
ferred for  awhile,  and  then  completed  more 
quickly.    It  is  needless  to  say  that  even  so 
favourable  a  result  as  this  cannot  do  away 
with  the  injury  which  the  chest  must  suffer 
from  being  waterlogged  for  so  long  a  time. 
Very  frequently,  however,  the  effusion  is 
sero -purulent  or  ptu-ulent;   and  if  left  to 
itself  finds  an  exit  gradually  by  many  little 
ulcerated  spots  through  the  tiltermg  limg, 
and  so  is  gradually  expectorated ;  or,  by  an 
opening  into  a  bronchial  tube,  rushes  with 
a  sudden  and  copious  discharge  into  the 
mouth.    The  expectoration  in  the  former 
case  is  usually  profuse,  inoffensive,  and  muco- 
purulent;  in  the  latter,  the  gush  of  pus, 
often  stinking,  is  sometimes  so  great  and  so 
sudden  as  to  swamp  the  lungs  and  threaten 
or  even  produce  suffocation,  especially  if  it 
occur  during  sleep.    In  either  case  we  have 
usually  to  deal  with  a  subsequent  pyopneri- 
mothorax,  which,  if  left  to  itself,  may  ulti- 
mately heal,  but  will  probably  end  iri  death 
by  slow  hectic  and  marasmus.    The  issue  is 
more  promising  if  the  pus  find  its  way  out- 
wards between  the  ribs,  and  this  it  may  do 
by  a  direct  opening,  usually  in  the  fifth  space 
towards  the  front,  or  a  sinuous  opening ;  or 
it  may  gather  between  the  ribs  and  skin, 
forming  there  a  large  superficial  abscess — 
'  empyema  necessitatis,'  the  tension  of  which 
varies  vnth  respiration  and  increases  with 
cough,  and  this  of  course  more  or  less  readily 
as  the  communication  is  more  or  less  direct. 
These  changes  in  tension  aid  us  in  distin- 
guishing such  issues  of  the  plem-al  cavity 
from  local  abscesses  of  the  chest-waUs.  The 
chest,  however,  is  imperfectly  emptied ;  septic 
poisoning  is  but  partially  prevented;  and 
a  lingering  iUness  must  be  cut  short  by 
operation.    Again,  the  pus  may  find  its  way 
into  the  opposite  pleura,  thus  doubling  the 
empyema,  and  even  such  cases  have  reco- 
vered; or  into  the  pericardial  or  peritoneal 
cavities,  though  such  terrible  events  are  for- 
tunately rare ;  or  it  may  bm-row  between  the 
tissues  and  appear  at  distant  places,  and  thus 
may  mimic  psoas  or  other  sinuous  abscess. 
A  cure  of  empyema  by  reabsorption  is  said 
to  be  possible,  but  the  possibility  must  be  a 
bare  one,  except  in  the  case  of  small  encysted 
collections.  .    •  x 

In  some  cases  the  fluid  may  rise  in  twenty- 
four  hours  firom  the  angle  of  the  scapula  to 
the  clavicle—an  obUteration  of  breathmg 
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.space  far  more  ten-ible  in  its  rapidity  than 
•a  more  gi-adual  one  to  which  the  system 
slowly  adapts  itself.  Largely  effusive  pleuri- 
sies have  no  definite  course,  for  absorption 
is  difl&cult,  and  so  far  as  it  occurs  is  too  often 
compensated  by  renewed  febrile  movements, 
with  renewed  effusions.  The  lower  character 
•of  the  exudations,  theur  lack  of  vessels,  and 
the  compression  of  those  which  exist,  hinder 
such  absorption  as  may  be  possible  in 
weakly  persons.  Thus  the  fluid  either  is  or 
becomes  purulent,  and  makes  for  itself  an 
■outlet. 

(f)  Tubercular  Pleurisy.  —  In  con- 
sidering the  relations  of  pleurisy  to  tubercle 
we  have  to  deal  with  four  classes  of  cases  : 
(1)  Those  in  which  one  or  more  attacks  of 
jpleiurisy,  not  apparently  itself  tubercular, 
have  preceded  phthisis.  (2)  Those  in  which 
tubercle  may  arise  in  the  exudations  of  a 
pleurisy  thitherto  simply  inflammatory. 
(3)  Those  in  which  pleurisies  spring  up  here 
■Mxd  there  in  the  course  of  pulmonary 
phthisis.  (4)  Those  in  which  the  pleurisy  is 
-tubercular  in  its  origin  and  development. 

These  states  will  be  best  considered  re- 
versely, beginning  with  the  last.  True 
tubercular  plemrisy  is  not  uncommon,  but, 
apart  from  tubercle  in  other  parts,  rarely 
destroys  hfe  directly,  and,  being  a  part  of 
;general  tuberculosis,  is  not  therefore  found 
alone  upon  the  post-mortem  table.  Tubercle, 
however,  sometimes  betrays  its  presence  in 
the  pleura  before  it  manifests  itself  else- 
where, BO  that  the  occurrence  of  pleurisy 
without  definite  cause  in  a  delicate  person 
■should  always  excite  suspicion,  and  this  the 
more  if  patches  of  inflammation  spring  up 
here  and  there  in  the  membranes  of  the  two 
sides  without  much  resulting  effusion.  The 
fluxion  of  tubercles  is  generally  rnsufiicient 
to  produce  much  effusion,  though  of  course 
many  sero-fibrinous  or  even  sero-purulent 
pleurisies  are  of  tubercular  causation,  direct 
•or  indirect;  the  fact  of  recovery  does  not 
necessarily  prove  the  non-tubercular  nature 
of  the  case.  No  great  difficulty  arises  in 
■deciding  upon  the  nature  of  those  inter- 
current pleurisies  which  are  coincident  with, 
and  so  often  caused  by,  pulmonary  phthisis 
in  the  neighbourhood.  These  very  commonly 
are  not  tubercular  in  a  strict  sense.  More 
difficulty  will  be  found  in  foreseeing  or  de- 
tecting tubercle  in  a  pleurisy  apparently 
simple.  Tuberculous  pleurisies  of  this  second 
class  are  not  uncommonly  met  with  in  prac- 
tice, and  followed  to  the  post-mortem  table. 
A  pleurisy,  severe  or  not,  but  seemingly  of 
simple  nature,  appears  to  progress  towards 
recovery,  or  perhaps,  indeed,  to  reach 
-recovery.  The  temperature,  however,  if 
it  has  fallen,  fitfully  rises  again  and  the 
pulse  quickens,  yet  without  much  evidence 
of  empyema  or  of  any  returning  effusion. 
After  a  longer  or  shorter  interval  a  patch  of 
'Pleurisy  on  the  other  side,  or  a  sign  of  mischief  | 


at  the  apex  of  a  lung,  may  betray  the  cha- 
racter of  the  relapse.  These  cases  end  as 
more  or  less  generalised  tuberculosis,  and 
in  the  pleura  or  the  old  false-membranes 
are  foimd  the  caseous  or  softened  residue  of 
the  first  crop.  Most  difficult  of  forecast  are 
the  pleurisies  of  the  first  class,  which,  how- 
ever painful  or  profuse,  end  in  recovery 
which  seems  complete.  The  patient,  who 
has  returned  to  the  labours  and  delights  of 
life,  begins,  however,  to  be  hectic  and  to 
cough  shortly  and  drUy ;  signs  of  phthisis 
are  detected  in  the  lung ;  and  the  end  comes 
in  the  too  familiar  way.  The  tubercle  bacil- 
lus is  very  rarely  found  in  the  products  of 
pleural  paracentesis  ;  indeed,  the  absence  of 
any  micro-organisms  whatever  in  a  purulent 
exudation  may  even  suggest  tubercle.  For 
some  reason  or  other  tubercular  effusions 
are  often  malodorous.  The  reactions  of  a 
patient  to  tuberculin  might  in  a  case  of 
difficulty  aid  the  diagnosis.  The  physician 
must  regard  with  positive  anxiety  all  pleu- 
risies, however  frank  they  may  seem,  or 
however  happy  in  their  resolution,  wliich 
arise  in  delicate  subjects,  or  in  the  members 
of  families  tainted  with  consumption. 

(C)  Fibroid  Pleurisy. — Sometimes  as  a 
primary  affection,  but  more  often  as  an  ulti- 
mate consequence  of  ordinary  or  of  latent 
pleurisy,  the  membrane  slowly  thickens,  and, 
allying  itself  with  a  like  irritation  of  the 
connective  elements  of  the  lung,  increases  at 
the  expense  of  the  proper  tissue  of  the  lung  ; 
then,  gradually  contracting  after  its  kind,  it 
stifles  and  destroys  a  great  part  of  that 
organ.  Fibroid  pleurisy  generally  begins  at 
the  base  of  the  lung,  and  the  pulmonary 
membrane  may  increase  until  it  may  form 
a  dense  leathery  covering  of  even  one-third 
of  an  inch  in  thickness.  The  disease  is  very 
chronic,  and  as  the  irritative  overgrowth  of 
the  coimective  elements  slowly  advances  into 
the  limg,  and  is  chiefly  important  as  affecting 
the  lung,  little  more  need  be  said  about  it  in 
this  place.  Fortunately  the  affection  is  rare, 
and  it  has  not  therefore  received  the  attention 
it  deserves.  It  enters  into  the  class  known 
at  present  as  the  chronic  non-baciUary  fibroid 
phthisis  described  by  the  late  Sir  Andrew 
Clark.  Cough  and  dyspnoea,  abiding  dulness 
on  percussion,  lack  of  expansion,  symptoms 
of  pulmonary  irritation  and  bronchiectasis, 
all  following  a  known  attack  of  pleurisy, 
should  excite  suspicion  of  such  a  fibroid 
hyperplasia.  The  causes  of  this  abiding 
irritation  are  very  obscure;  the  abuse  of 
alcohol  seems  to  be  among  them. 

Hsemorrhagic  Exudation. — Pleurisy 
may  be  attended  with  other  peculiar  features  of 
not  sufficient  importance  to  justify  its  division 
into  further  varieties.  For  instance,  it  may 
be  attended  with  hcemorrhagic  exudation — 
that  is,  with  exudation  mixed  with  more  or 
less  blood,  the  loss  of  which  may  be  exhaust- 
ing, as  is  often  seen  in  empyemas.  These 
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cases,  though  sometimes  very  acute,  are 
usually  chronic ;  and  the  hsemorrhage  de- 
pends, as  we  have  said,  on  bleeding  of  the 
new  vascular  tissues,  which,  moreover,  may 
be  due  to  some  further  abnormal  state  of 
the  patient,  such  as  scurvy,  carcinoma, 
arterio-sclerosis,  or  tubercle.  It  seems  prob- 
able that  haemorrhages  do  not  suppurate 
unless  micro-organisms  gain  access  to  them, 
and  tend  to  do  weU  if  other  conditions  are 
favourable.  A  small  quantity  of  blood  may 
give  to  a  body  of  serum  a  very  sanguineous 
hue,  but  its  specific  gravity  would  remain 
low.  A  seroiis  may  quickly  follow  a  haemor- 
rhagic  effusion  after  paracentesis. 

Pyopneumothorax.  —  This  is  a  term 
applied  to  that  condition  in  which,  on  per- 
foration into  or  from  some  open  channel,  air 
finds  entrance  into  a  cavity,  which  is  or  be- 
comes empyematous.  At  the  same  time  pus 
is  evacuated.  The  lung  may  in  a  measure 
expand,  or  in  neglected  cases  may  be  irre- 
coverable ;  the  chest-wall  falls  in  more  or  less, 
according  to  the  rigidity  of  the  ribs  in  the 
individual.  Dulness  now  gives  way  to  clearer 
and  lower  notes,  except  in  such  dependent 
parts  as  may  still  be  occupied  by  effusion; 
and  the  pitch  will  vary  according  to  the  thick- 
ness and  density  of  the  false  membranes 
within,  and  to  the  degree  of  pulmonary  ex- 
pansion. If  the  fistula  be  moderate  in  size, 
little  or  no  blowing  sound  will  be  heard ; 
pus  may  indeed  be  spit  up  from  an  empye- 
matous cavity,  without  the  access  of  air  to  the 
cavity,  the  opening  being  in  such  cases  val- 
vular or  quasi-valvular.  Three  additional 
auscultatory  signs  may  also  be  obtamed, 
which  are  alike  in  nature,  but  are  distinguish- 
able as  succussion,  metallic  tinhling,  and 
hell  soimd.  See  Lung,  Perforation  of;  and 
section  3.  Pleura,  Air  in. 

Physical  Signs. — These  are  to  be  detected 
by  the  usual  methods.  Throughout  the 
stages  of  pleurisy  inspection  will  tell  us 
that  the  movements  of  the  affected  side  are 
lessened  either  by  the  warning  of  pain  in- 
directly, or  directly  by  effusion  which  stops 
the  play  of  the  lung.  This  diminution  of 
movement  is  often  to  be  noted  also  in  the 
abdomen  on  the  same  side,  especially  in 
diaphragmatic  pleurisy.  If  the  effusion 
greatly  increase,  the  chest  may  or  may  not 
be  seen  to  bulge  beyond  its  true  lines ;  the 
intercostal  spaces  are  usually,  but  not  always, 
flattened  up  to  the  level  of  the  ribs,  and  the 
form  of  the  affected  moiety  of  the  chest  be- 
comes more  cylindrical,  as  is  best  shown  by 
the  cyrtometer.  The  diaphragm  may  be  so 
thrust  down  and  forward  as  to  cause  a  fulness 
in  the  epigastriima ;  in  large  effusions  there 
may  be  bulging  even  of  the  supraclavicular 
space  ;  and  the  outline  of  the  affected  side 
measured  in  the  transverse  submammary 
line  will  usually  measure  more  than  on  the 
healthy  side.  Half  an  inch  is  an  important 
difference,  seeing  that  in  a  yoimg  adult  the 


other  and  healthy  side  in  overwork  expands- 
about  half  an  inch  or  more  beyond  the  nor- 
mal, and  will  fall  again  as  the  compressed 
lung  expands  after  paracentesis.  In  recent 
effusions  the  skin  is  often  obviously  stretched. 
Oedema  of  the  skin  on  the  affected  side  is 
occasionally  present,  and,  though  not  de- 
cisive of  pus,  is  less  common  in  serous 
effusions.  It  is  confined  to  the  affected  side, 
but  sometimes  extends  far  beyond  the  chest- 
waU.  The  state  of  the  veins  of  the  neck 
must  also  be  noted,  and  of  those  upon  the 
chest.  Much  enlargement  of  these  would 
suggest  intrathoracic  tumour  rather  than 
fluid,  as  in  like  manner  would  inequaUty  of 
the  pupils,  or  other  evidence  of  sohd  pressure 
within.  Clubbing  of  the  fingers  may  often 
be  seen  in  old  cases  of  pleuritic  effusion  not 
necessarily  phthisical,  and  the  feature  recedes 
if  the  patient  advances  towards  recovery. 
The  presence  or  absence  of  a  heart-beat,  and 
its  position  if  present,  must  be  noted.  If 
fluid  be  in  the  left  chest,  a  diffused  pulsation 
in  a  tumid  epigastriiun  often  replaces  the 
proper  apex-beat,  or  the  heart-beat  may  be 
felt  or  heard  towards  the  right  breast ;  if  in 
the  right  chest,  this  beat  may  be  detected 
towards  or  upon  the  left  axillary  line.  In 
some  cases  of  Umited  but  complete  dulness 
in  the  anterior  and  inferior  region  of  the  left 
chest,  it  may  be  difl&cult  to  decide  between 
fluid  and  pleuro- diaphragmatic  adhesions. 
In  the  latter  case  tapping  might  be  attended 
with  some  risk  of  perforating  the  diaphragm. 
M.  Jaccoud  says  the  distinction  may  be- 
made  in  some  cases  of  adhesion  by  observing 
traction  upon  the  lower  ribs  and  spaces  in 
forced  breathing,  so  that  the  spaces  are 
drawn  in  on  inspiration,  and  the  ribs  drawn 
towards  the  median  line.  But  puncture  in 
so  dangerous  a  situation  would  rarely  be- 
desired.  In  some  rare  cases  of  empyema 
the  whole  of  the  affected  side  so  pulsates  as 
to  simulate  a  large  aneinrysm,  a  phenomenon 
which  has  not  yet  received  a  satisfactory 
explanation  (see  Diagnosis).  Finally,  in 
large  effusions  there  is  often  some  prominence 
in  the  hypochondrium  of  the  same  side  ;  the 
nipple  drifts  farther  from  the  sternum,  and 
the  shoulder-blade  is  thrust  somewhat  out 
and  away  firom  the  spine.  All  these  dis- 
placements and  changes  of  shape  are  of  course 
more  readily  brought  about  in  yoimg  subjects, 
and  in  women  more  readily  than  in  men.  In 
children,  also,  on  account  of  the  elasticity  of 
the  parts,  we  find  proportionately  less  vis- 
ceral displacement.  The  female  diaphragm 
is  more  readily  depressed  than  the  male, 
and  the  right  side  of  it  more  readily  than 
the  left. '  In  neglected  cases  absorptive  and 
atrophic  changes  tend  to  bring  about  a 
retraction  of  the  affected  side ;  the  thoracic 
and  intercostal  muscles  waste ;  and  the  ribs 
fall  together  with  corresponding  flexure  of 
the  spine,  and  great  elevation  of  the  heart 
or  liver.    Such  a  deformity  may,  mdeed,  be- 
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jpermanent  if  the  lung  be  obliterated ;  happily 
:this  is  not  generally  the  case. 

Palpation  wiU  help  us  to  find  the  heart  s 
.beat;  and  to  ascertain  whether  the  liver  or 
the  spleen  be  displaced,  and  so  forth.  By  the 
hand  we  may  sometimes  detect  the  creaking 
■of  friction;  and  we  may  verify  the  imperfect 
expansion  of  the  side  or  abdomen,  the  level- 
ling of  the  intercostal  spaces  up  to  the  ribs, 
and  possibly  fluctuation  in  the  former.  The 
most  distinctive  sign  to  the  hand,  how- 
ever, is  the  loss  of  the  vocal  thrill,  which 
is  arrested  by  fluid  effusion.  This  is  normally 
more  distinct  over  the  lower  two-thirds  of 
•the  chest.  Here  effusions  usually  first  accu- 
mulate, and  loss  of  this  thrill  is  almost  patho- 
gnomonic of  them  ;  for  it  occurs  besides  only 
with  those  intrathoracic  growths  which  by 
their  size  or  position  close  the  bronchial 
•.tubes,  or  in  certain  rare  cases  of  very  severe 
pneumonia  with  blocking  of  the  tubes.  Un- 
fortunately, sometimes,  when  most  wanted, 
the  voice  fails  to  awaken  a  thrUl  in  normal 
^arts.  Sometimes  the  limits  of  the  thrill 
may  give  a  gauge  of  the  height  of  the  effusion. 
Above  the  limits  of  the  effiision  or  near  the 
spine  the  thrill  is  often  more  distinct  than  it 
is  over  the  corresponding  part  of  the  sound 
side,  and  it  is  said  to  be  present  at  times, 
or  even  increased  when,  after  re-absorption 
or  withdrawal,  but  a  very  thin  layer  of  fluid 
lies  between  the  lung  and  the  chest-wall.^ 
In  such  a  case  dulness  would  of  course  be 
stni  present.  It  must  be  remembered,  if 
■collapsed  lung  lie  between  the  hand  and 
fluid,  that  the  vocal  fremitus  is  none  the 
less  diminished. 

Percussion  of  course  reveals  to  us  a  higher 
■or  duller  note  over  the  whole  extent  of  the 
fluid.  But  it  cannot  always  tell  us  the 
amount  of  fluid  present,  as  the  level  of  this 
depends  on  the  state  of  the  lung  and  of 
intrathoracic  tension  and  displacement. 
Moreover,  during  absorption,  dulness  depend- 
ing upon  thick  false-membranes  cannot  be 
easily  distinguished  from  that  due  to  fluid. 
Such  membranes  may  diminish  vocal  fremi- 
tus also.  When  fluid  is  present  in  quantity 
the  note  struck  is  dull,  as  if  struck  upon  the 
thigh,  and  the  stricken  finger  receives  a  pecu- 
liar sense  of  dead  opposition,  owing  to  the 
loss  of  resilience  or  vibration  in  the  chest- 
waU.  Extreme  degrees  of  consolidation, 
however,  may  rival  fluid  in  these  characters. 
On  the  other  hand,  in  effusion  the  level  of  the 
dulness  may  perhaps  vary  with  the  position 
of  the  patient,  if  its  quantity  be  moderate, 
and  it  be  unconfined  by  adhesions.  Gravita- 
tion, however,  helps  us  less  in  pleuritic  effu- 
sions than  in  pleural  and  other  dropsies,  as 

1  This  has  been  noted  by  Dr.  Griffith  of  Leeds 
[Med.  Chron.  1889),  who  also  says,  'The  first 
sign  to  become  normal  is,  as  a  rule,  the  vocal  fre- 
mitus ; '  and  further  '  that  this  often  becomes  greater 
than  normal.'  Speaking  generally,  the  writer  be- 
lieves that  Dr.  Griffith  is  right. 


in  the  former  case  the  fluid  is  more  liable  to 
be  sacculated,  and  may  often  be  suspended 
by  adhesion  above  the  base  line  of  the  cavity. 
If  the  fluid  be  not  sacculated  it  must  sway 
no  doubt  more  or  less,  but  practically  we  can 
rarely  follow  its  changes  of  position.  If  the 
pleura  seem  full  of  fluid,  but  the  lung  be  not 
much  compressed,  direct  percussion  by  the 
finger-tips  will  give  a  very  dull  note  and  a 
sense  of  resistance,  while  stronger  mediate 
percussion  will  bring  out  a  note  of  somewhat 
lower  pitch.  Usually  the  level  of  the  fluid 
is  a  little  lower  in  front  than  laterally  and 
behind,  as  the  lung,  if  free  from  much  ad- 
hesion, shrinks,  by  its  own  elasticity  in  the 
first  instance,  upwards,  inwards,  and  back- 
wards, so  that  it  may  be  detected  by  a 
clearer  percussion-sound  on  the  correspond- 
ing side  of  the  four  or  five  upper  dorsal  verte- 
brae.^ In  acute  pleurisy  the  fluid  rarely  rises 
above  the  third  rib  in  front ;  but  in  quiet 
eiifusive  pleurisy  the  whole  moiety  of  the 
chest  may  become  very  dull  upwards  and 
across  to  the  opposite  parasternal  line,  and 
there  may  be  dulness  and  actual  bulging  in 
the  supraclavicular  space.  "When  the  chest 
contains  a  good  deal  of  fluid,  but  is  not  full, 
percussion  over  certain  areas  may  actually 
give  a  low  or  tympanitic  percussion-note. 
These  tympanitic  areas  may  be  of  three 
kinds — (1)  where  a  thin  layer  of  fluid  lies 
over  expanded  lung  ;  (2)  where  distended  air- 
cells  compensate  cells  closed  in  another  part ;  ^ 
(3)  where,  the  chest  being  full  of  fluid  and 
the  lung  collapsed,  percussion  in  the  neigh- 
bourhood of  the  trachea  and  large  bronchi 
causes  vibration  therein.  Tympany,  when 
present,  is  nearly  always  immediately  under 
the  clavicle.  If  the  tympany  be  due  to  the 
third  cause,  it  may  have  something  of  the 
cracked-pot  quality.  In  some  cases  the  tym- 
pany is  decreased  on  inspiration  andincreased 
on  expiration.  The  detection  of  tympany 
under  the  clavicle  may  mislead  the  unwary 
into  a  belief  that  the  healthy  side  is  mor- 
bidly dull ;  but  on  the  other  hand  it  is  an  in- 
valuable help  to  the  physician  who  takes  it 
as  a  hint  to  look  for  mischief  below  :  .in  rare 
cases  this  may  be  extensive  consolidation 
without  fluid.  Dulness  due  to  a  displaced 
liver  may  be  distinguished  by  the  removal  of 
its  boundaries  on  inspiration,  and  by  its  an- 
terior rather  than  posterior  disposition.  In 
mere  hydrothorax  the  lung  generally  rises 
more  readily,  and  the  diaphragm  and  other 
parts  can  usually  be  made  to  move  in  respira- 
tion. 

Auscultation,  before  any  dulness  appears, 
usually  reveals  the  respiration  at  the  part  to 
be  defective  in  quantity,  rhythm,  or  quality  ; 
and  there  a  friction-sound  may  be  audible. 
Defective  inspiration  at  the  outset  is  due  to 

'  Broadbent,  Lancet,  May  1884.  _ 

^  Dr.  Bristowe  attributes  skodaic  resonance  to  a 
diminution  in  the  area  of  the  chest-wall  which 
vibrates. 
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arrest  of  that  act ;  afterwards  it  is  due  to  the 
false-membranes  and  effusion  which  favour 
collapse  of  the  lung,  hinder  conduction  of 
soimd,  and  ultimately  silence  it.  A  friction- 
sound,  if  ever  generated,  may  be  fugitive  and 
escape  the  observer,  or  the  embarrassed  chest- 
movements  may  fail  to  give  it  distinctness. 
When  present  it  a'^pears  at  the  outset,  and 
disappears  as  effusion  separates  the  surfaces ; 
it  may  reappear  as  the  fluid  is  absorbed. 
The  friction  of  outset  may  last  but  a  few 
hours,  and  except  in  dry  pleurisy  is  rarely 
abiding;  returning  friction,  however,  may 
continue  for  a  longer  time,  even  for  weeks. 
In  those  cases  in  which  the  surfaces  do  not 
separate,  and  friction  continues  for  many 
days  without  a  break,  we  have  to  deal  most 
frequently  with  the  drier  pleurisies,  or  those 
of  some  cachexias  or  of  septicaemia.  It  is  not 
imcommon  to  find  a  friction- sound  abiding  so 
long  as  the  patient  can  be  kept  under  observa- 
tion ;  these  quasi-permanent  rubs  seem  often 
to  be  without  much  practical  importance. 
Diminished  breathing  and  friction,  if  effusion 
gather,  are  followed  by  intermediate  pheno- 
mena due  to  thin  layers  of  fluid.  These  are 
bronchial  breathing,  bronchophony,  and  sego- 
phony.  ^gophony  is  nearly  always  heard 
near  the  root  of  the  lung  under  the  scapula ; 
it  has  the  character  of  a  bleat,  and  when  once 
heard  is  not  easily  forgotten.  Its  presence  is 
pathognomonic  of  fluid ;  ^  but  it  is  so  often 
absent  that  it  is  of  little  practical  value.  As 
fluid  increases,  these  phenomena  give  place 
to  silence  ;  and  as  fluid  gathers  first  at  the 
bottom  we  often  find  silence  at  the  base ; 
bronchial  resonance  amounting,  it  may  be,  to 
aegophony  at  mid-lung ;  and  either  defective 
or  compensatory  breathing  at  the  apex.  We 
may  also  meet  with  curious  inverse  changes 
in  the  physical  signs,  notwithstanding  an  in- 
crease of  fluid,  if  at  first  this  be  spread  over 
a  partially  expanded  lung,  and  afterwards 
accumiilate  below  it  as  the  lung  coUapses,  or 
as  intrathoracic  pressure  tells  on  the  other 
side.  Thus  dulness  may  actually  recede  with 
an  increase  of  fluid,  or  on  the  other  hand  may 
rise  upwards  as  with  a  diminution  of  fluid 
the  re-inflated  lung  descends.  For  these  and 
other  reasons  it  is  very  diflicult  to  gauge  the 
ebb  of  intrathoracic  effusions,  or  accurately 
to  ascertain  their  behaviour  after  tapping. 
In  children,  bronchial  breathing  and  broncho- 
phony often,  but  not  always,  persist  through- 
out. Dr.  Bowditch  used  to  say  that  he_  was 
occasionally  greatly  embarrassed  in  deciding 
about  re-accumulations.  '  At  times  after  the 
effusion  has  been  withdrawn  the  chest  remains 
as  flat  as  ever,  and  often  it  never  clears  up  in 
1  Several  modifications  of  pectoriloquy  have  been 
relied  upon  by  Baccelli  and  other  writers  as  means 
of  distinguishing  between  pus  and  serum  in  the 
pleura.  Dr.  Bowditch  informed  the  writer  many 
years  ago  that  the  signs  in  question  do  not  bear  out 
the  value  which  has  been  claimed  for  them  ;  the 
phenomena  probably  vary,  not  with  the  density  of 
the  eftusion,  but  with  states  of  the  lung. 


the  lower  part  of  the  affected  side  ;  but  if  it 
remains  in  this  state  without  producing  un- 
toward symptoms,  I  have  not  tapped  again, 
though  a  tentative  aspiration  could  do  no 
harm.'  In  cases  where  the  lung  is  unbound, 
gauging  is  of  course  the  more  easy.  When 
the  chest  is  quite  full  of  fluid,  there  may  be- 
no  response  to  ear  or  hand  ;  but  even  in  such 
cases  a  faint  but  distinct  respiratory  souffle 
is  occasionally  audible  almost  down  to  thfr 
base.  Moreover,  breathing  more  or  less  tubu- 
lar, and  some  resonance  on  percussion,  are 
generally  to  be  heard  over  the  root  of  the 
lung  in  the  vertebra-scapular  space.  As  air 
re-enters  the  lung,  respiration  is  at  first 
defective,  and  accompanied  by  rales  which 
are  probably  due  to  degrees  of  oedema  ;  some- 
times this  oedema  is  severe  and  persistent,  and 
abundant  rales  with  watery  expectoration 
last  for  many  days.  This  is  not  uncommon 
after  paracentesis.  Respiration  then  improves 
gradually,  and  reinforces  itself  as  the  lung  ex- 
pands and  clears.  The  pneumonia  of  children 
being  often  lobular,  the  discovery  in  them  of 
bronchial  breathing  and  bronchophony  is  sug- 
gestive of  fluid,  though  lobar  consohdation  is 
of  course  not  uncommon  in  them.  In  the 
other  lung  there  is  usually  a  shght  general 
lowering  of  the  percussion-note  and  compen- 
satory breathing;  if  the  effusion  be  large 
enough  to  compress  the  opposite  lung,  the 
percussion-note  may  be  very  markedly  low- 
ered. The  gradual  formation  of  a  pulmonary 
fistula  may  in  some  cases  be  revealed  some 
days  or  hours  before  evacuation,  by  the  pre- 
sence of  liquid  rdlea  in  the  upper  third  of  the 
affected  side. 

For  bruit  d'airavn  (beU-sound)  and  other 
curiosities,  see  Physical  Examination. 

Diagnosis. — The  difficulties  of  diagnosis  in 
pleurisy  belong  chiefly  to  the  earhest  and  to 
the  latest  stages  of  the  malady.  In  the 
earliest  stage  the  pleurisy  may  be  latent,  and 
so  beyond  the  possibility  of  diagnosis ;  or  a 
pain  may  be  felt,  and,  setting  aside  other 
causes,  this  pain  may  be  due  to  pleurisy  or  to- 
pleurodynia.  The  pain  is  often  referred  to  the 
loin  or  abdomen,  thus  leading  to  suspicion  of 
mischief  elsewhere.  In  the  previous  history 
a  catching  of  cold,  and  the  arthritic  diathesis, 
would  tell  equally  in  favour  of  either  view 
while  prolonged  anaemia  and  leucorrhoea 
would  lead  us  to  think  of  the  latter.  Unfor- 
tunately a  comparison  of  local  temperatiure 
in  the  two  sides  seems  untrustworthy,  but 
the  presence  of  fever  would  make  us  strongly 
suspicious  of  pleurisy.  It  must  not  be  sup- 
posed that  diagnosis  in  this  early  stage  is 
unimportant.  Few  errors  are  more  common 
than  the  attribution  of  pleuritic  pains  to- 
pleurodynia ;  the  pain  disappears  as  an  effu- 
sion slowly  accimiulates,  and  mischief  and 
peril,  perhaps  hardly  remediable,  may  be  the 
consequences.  The  careful  observer  wfll  listen 
anxiously  to  the  chest  day  by  day,  or  more 
than  daily,  untU  a  friction-sound  be  audible  ; 
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and  this  once  heard,  further  mistake  is  im- 
possible. Fever  of  course  may  be  present 
with  pleurodynia,  and  an  immediate  dia- 
gnosis would  then  be  impossible,  unless 
something  characteristic  in  the  stitch  and 
start  on  deep  mspiration  betray  the  real 
state  of  things.  Neuralgic  and  inflamma- 
tory diseases  of  the  walls  of  the  chest  are 
not  Hkely  to  give  rise  to  any  permanent 
inisimderstanding.  It  is  said  that  a  pericar- 
dial may  be  mistalcen  for  a  pleuritic  fric- 
tion-sound, but  the  distinction  can  rarely  be 
diflacult,  except  where  a  localised  pleurisy 
affecting  a  patch  overlying  the  pericardium 
may  gain  a  cardiac  rhythm.  A  difl&culty  is 
more  likely  to  arise  in  distinguishing  between 
a  pericardial  and  a  localised  pleuritic  effusion. 
Still  this  can  hardly  be  insuperable.  In 
rheumatic  fever,  scarlatina,  and  some  other 
diseases  pericardial  may  accompany  or  ensue 
upon  pleuritic  effusion,  and  when  the  latter 
is  on  the  left  side,  and  is  abundant,  the  limit 
between  the  two  may  be  beyond  definition. 
The  practical  lesson  is  to  remember  the  like- 
lihood of  pericardial  effusion,  and  not  to 
overlook  it  if  it  come. 

In  the  later  stages  of  pleurisy,  when  effu- 
sion is  abundant,  its  diagnosis  may  occa- 
sionally be  very  difficult.  Under  ordinary 
circumstances  complete  and  extensive  dul- 
ness,  with  loss  of  all  elasticity  in  the  chest- 
waU,  of  respiratory  sound,  and  of  vocal  thrill, 
make  diagnosis  easy ;  and  if  there  be  reson- 
ance below  the  clavicle,  its  high-pitched 
character  is  very  characteristic  of  fluid  below. 
But  there  may  be  no  such  resonance,  and 
the  voice  may  fail,  or  fail  to  set  up  thoracic 
thrill.  Moreover,  vocal  thrill  and  respiratory 
murmurs  may  vanish  likewise  in  intrathoracic 
tumours.  Thus  the  diagnosis  between  exu- 
dations, pulmonary  consolidations,  intra- 
thoracic growths,  and  combinations  of  fluid 
with  either,  is  sometimes  difficult.  In  acute 
pneumonia  the  course  of  the  fever,  the  expec- 
toration, and  other  symptoms,  may  help  us 
to  a  decision.  In  pleurisy  with  moderate 
effusion  the  limits  of  posterior  didness  may 
be  changed  by  a  few  forcible  inspirations, 
such  changes  being  probably  due  to  a  re- 
expansion  of  collapsed  lung.  Moreover,  a 
moderate  effusion  thus  limiting  the  recoil 
of  one  lung  may,  in  the  absence  of  adhesions, 
permit  the  heart  to  be  dragged  over  by  the 
opposite  lung.  Consolidated  limg  cannot,  of 
course,  be  thus  modified.  In  both  there  may 
be  tubular  characters  of  respiration,  which 
are  more  easily  distinguished  in  print  than 
at  times  they  may  be  in  the  patient.  If 
ffigophonic  we  decide  upon  fluid,  but  if  bron- 
chophonic  we  have  to  distinguish  as  well  as 
we  can  between  the  '  snifiBing  and  metallic ' 
bronchophony  of  consolidation,  and  the 
duller  and  more  diffused  bronchial  sound 
of  pleuritic  effusion.  If  perchance  the  dul- 
ness  and  breath-sounds  should  vary  with  the 
position  of  the  patient,  fluid  is  clearly  manifest. 


Limited  effusions,  such  as  an  encysted  em- 
pyema, not  large  enough  to  bulge  the  inter- 
costal spaces,  if  they  do  not  displace  the 
heart,  as  most  of  them  do,  are  at  times  phy- 
sically indistinguishable  from  a  like  extent 
of  chronic  consolidation,  or  of  abscess  in  the 
lower  lobe  of  the  lung.  Such  effusions,  though 
usually  basic,  are  by  no  means  always  bo. 
Eetained  by  adhesions,  they  may  occupy  the 
upper  and  anterior  region,  any  part  of  the 
middle  region,  or  strips,  or  irregular  districts 
in  any  direction ;  or,  again,  they  may  be  in- 
terlobar— a  hard  puzzle.  It  may  be  said,  in 
general  terms,  that  a  permanent  very  dull 
area  remaining  after  an  acute  pleurisy  or 
pleuro-pneumonia  most  probably  corresponds 
to  an  encysted  empyema,  but  not  always. 
In  such  cases  fever  may  be  entirely  absent, 
and,  unless  clubbed  fingers  teU  the  tale, 
there  may  be  little  to  suggest  the  nature 
of  the  disease.  Obsolescence  may  result; 
still  such  a  collection  of  pus  is  very  Likely 
to  work  mischief  sooner  or  later  —  years 
later,  it  may  be :  the  patient  rarely  escapes 
with  impunity  at  last.  The  difficulties  of 
distinguishing  the  more  bulky  effusions  from 
pulmonary  consolidations  are  not  often  great. 
In  the  former  the  intercostal  spaces  may  be 
bulged,  and  the  moiety  of  the  chest  enlarged ; 
but  these  signs  may  also  occur  in  some  rare 
cases  of  caseous  pneumonia.  On  the  other 
hand,  it  but  very  rarely  happens  that  con- 
solidation reduces  the  lung  to  silence,  though 
this  also  may  be  the  case ;  in  such  a  case  the 
bulk  of  the  half-chest  would  in  all  probability 
be  lessened,  but  so,  on  the  other  hand,  may 
it  be  in  a  chronic  plem-isy.  The  fact  is, 
many  chronic  cases  can  only  be  diagnosed 
by  the  needle ;  and  it  should  be  noted  that, 
even  with  the  needle,  more  than  one  punc- 
ture or  two  should  be  made  before  deciding 
against  fluid.  Practically  speaking,  however, 
as  Dr.  Wilks  has  said,  '  chronic  basal  pneu- 
monias,' unless  of  subphrenic  origin,  are 
so  called  in  error,  being  pleuritic  effusions 
almost  always.  Between  intrathoracic  tu- 
mours and  large  pleuritic  effusions  a  difficulty 
is  found  only  in  those  cases  in  which  the 
tumour  occupies  a  moiety  of  the  chest ;  this, 
however,  is  not  very  uncommon,  especially 
in  cases  of  aneurysm.  If  fluid  effusion 
accompany  tumour,  there  may  be  subtym- 
panitic  resonance  under  the  clavicle.  In 
favour  of  fluid  alone  are  the  absence  of 
enlarged  veins ;  the  equality  of  hydrostatic 
displacement  of  organs,  and  the  absence  of 
signs  of  locaUsed  pressure — of  retarded  arte- 
rial wave,  of  inequality  of  pupils,  of  peculiar 
sputa,  and  of  enlarged  superficial  glands.' 
A  curious  pulsation,  of  imcertain  explana- 

1  Dysphagia  may,  of  course,  occur  in  these  and  in 
many  other  conditions ;  often,  for  instance,  in  peri- 
cardial effusion,  occasionally  in  pneumonia,  and  so 
forth.  '  Cancer-cells '  are  found  occasionally  in 
pleuritic  effusions,  but  their  absence  has  no  negative 
value. 
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tion,  is  sometimes  seen  in  left-sided  empyema, 
or  any  effusion,  if  tense  enough,  and  very 
rarely  also  in  pneumonia  (Graves)  alone.  In 
the  case  of  effusion,  indeed,  the  lung  must 
be  indurated  and  must  be  tied  down  to  the 
structures  about  the  heart.  This  pulsation 
must  not  be  mistaken  for  an  aneurysmal 
throb.  If  fluctuation  be  certainly  felt  in  the 
intercostal  spaces,  the  disease,  in  part  at  any 
rate,  is  a  fluid  effusion.  Sometimes  a  gastric, 
hepatic,  biliary,  renal,  or  other  subphrenic 
abscess,  making  its  way  by  a  sinus,  occupies 
also  some  part  of  the  pleural  cavity  or  ex- 
cavates an  adherent  lung.  Such  an  abscess 
usually  extends  rapidly,  but  it  may  encyst 
itself,  and  remain  latent  or  quiescent  for 
months  or  years ;  or  it  may  excite  an  effusive 
pleurisy  in  the  remainder  of  the  cavity,  so 
that  two  effusions  co-exist  in  one  pleura. 
Thus,  serum  may  be  withdrawn  from  one 
part  of  a  pleural  cavity,  and  a  collection  of 
pus  may  remain  encysted  in  another,  a  col- 
lection very  difficult  of  discovery  even  when 
suspected.  From  it  of  course  pulmonary 
fistulse  may  take  their  origin,  and  pus  from 
the  same  central  source — whatever  the  ori- 
gin, for  instance,  hepatic  or  perihepatic 
abscess,  renal  stone,  appendicitis,  caries  of 
bone,  and  so  forth — may  in  part  issue  from 
the  urethra  or  rectum,  and  in  part  issue 
from  the  mouth.  When  such  pyogenic  cysts 
contain  air,  but  not  by  way  of  the  lung,  it 
may  be  supposed  that  they  have  originated 
in  some  perforative  disease  of  stomach  or 
bowel;  such  cases  often  simulate  pyopneu- 
mothorax. In  these  cases,  however,  there 
will  be  little  evidence  of  retracted  heart  or 
increased  intrathoracic  tension,  and  the 
affected  area  will  rarely  approach  the  apex, 
Dulness  from  disease  below  the  diaphragm, 
but  encroaching  on  the  thoracic  space,  can 
often  be  displaced  downwards  by  a  deep 
inspiration.  It  is  stated  that  in  ptmcture, 
combined  with  the  use  of  a  manometer, 
when  the  cannula  is  in  a  cavity  beneath 
the  diaphragm,  inspiration  is  attended  with 
an  increase  and  expiration  with  a  decrease 
of  pressure,  being  the  reverse  of  that  which 
occurs  when  the  cannula  lies  in  the  pleura. 
In  peripleuritic  abscess  tension  is  of  course 
low,  there  is  no  pressure  on  neighbouring 
organs,  percussion  dulness  is  less  profound, 
free  expansion  of  the  lung  can  probably  be 
detected,  and  the  axillary  glands  may  be  en- 
larged. It  is  said  (Bartels)  that  pus  from 
ceUular  abscesses  is  of  higher  specific  gravity 
(1040)  than  from  large  cavities  (1028-1030). 
The  formation  of  pus  at  the  bases  of  both 
pleural  cavities  is  very  suggestive  of  a  sub- 
diaphragmatic origin,  and,  what  would  be 
worse,  of  the  presence  of  pus  perhaps  in  the 
mediastinum  also.  Pleural  effusions  arising 
by  direct  absorption  from  puerperal  and  like 
forms  of  peritonitis  are  usually  themselves 
also  septic.  In  respect  of  diagnosis  between 
serous,  sero -purulent,  and  purulent  effusions, 


it  is  better  to  say  flatly  that  without  the  needle 
no  definite  diagnosis  can  be  made.  Even  in 
the  case  of  limited  recent  basal  effusions  it 
is  better  that  the  physician  should  understand 
that  he  has  no  positive  grounds  for  assuming 
that  there  is  not  empyema.  On  the  other 
hand,  the  signs,  such  as  oedema  of  the  skin, 
said  to  be  indicative  of  pus  are  by  no  means 
trustworthy.  The  chest-wall,  again,  may  be 
retracted  over  pus  as  over  serum. 

A  haemorrhage  into  the  pleura  can  be  dis- 
tinguished from  a  serous  or  purulent  effusion 
only  by  a  careful  survey  of  all  the  history  and 
symptoms ;  the  direct  physical  signs  help 
us  but  little.  Large  pulmonary  cavities  may 
be  taken  for  encysted  empyema  with  fistulous 
opening  into  a  bronchus;  and  here  again, 
as  a  pulmonary  fistula  rarely  gives  rise  to 
tubular  breathing,  unless  the  opening  be 
very  large,  or  communicate  with  a  secon- 
dary cavity,  diagnosis  by  the  direct  signs 
alone  might  be  impossible.  The  history  of 
the  case  and  the  state  of  the  other  lung 
would  be  important  factors  in  decision.  In 
another  class  of  cases  the  distinction  between 
chronic  phthisis  and  pleurisy  may  be  diffi- 
cult— in  those,  that  is,  in  which  there  is  some 
old  dulness  and  retraction  of  a  part  of  the 
side,  with  weak  respiration  and  indefinite 
rales,  and  more  or  less  fever.  The  absence 
of  bacilli  and  lung-tissue  in  the  expectora- 
tion, and  the  health  of  the  other  side,  help 
to  exclude  phthisis.  Fibroid  phthisis,  how- 
ever, is  not  even  thus  excluded,  and  is 
usually  pleuritic  in  origin.  Hepatic  hydatids 
may  rise  up  to  the  thu-d  rib,  and  in  children, 
enlargement  of  the  spleen,  with  extension 
upwards  and  backwards,  has  occasionally 
simulated  effusion  at  the  base  of  the  left  lung. 
Finally,  the  intense  distress  and  orthopnoea 
of  very  painful  pleurisies — of  diaphragmatic 
pleiu*isy  more  especially — may  simulate  car- 
diac thrombosis.  The  state  of  the  pulse 
alone  usually  suffices  to  lessen  the  fears  of 
the  physician. 

Peognosis. — The  prognosis  of  simple  pleu- 
risy, apart  from  tubercle  or  mahgnant  disease, 
is  generally  favourable,  tmless  the  degree  or 
kind  of  effusion  in  the  chest  endanger  life. 
In  children  the  prognosis  is  especially  good, 
although  in  them  the  effusion  is  usually  pus. 
If  not  always  favourable,  it  is  because  simple 
inflammatory  pleurisies  seem  sometimes  to 
originate  a  process  of  chronic  fibrosis,  which 
thence  invades  the  lung.  Happily  such  in- 
stances are  rare,  and  in  an  individual  case 
the  chance  of  such  an  event  almost  vanishes. 
In  ordinary  inflammatory  pleurisies,  then, 
prognosis  is  favourable ;  in  cases  of  effiasion, 
where  the  effusion  is  moderate,  it  is  favour- 
able ;  where  the  effusion  is  large,  it  is  the 
less  favourable  the  greater  the  quantity  and 
the  slower  the  absorption.  Signs  of  hyper- 
ffimia  and  oedema  in  the  working  lung  must 
be  anxiously  watched,  especially  if  an  empty 
radial  artery,  scanty  urine,  and  other  evi- 
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dences  of  venous  stasis  be  added.  When  the 
chest  is  full,  prognosis  is  unfavourable  apart 
from  operation.  In  severe  and  rapid  cases 
the  other  lung  becomes  cedematous  and  con- 
gested, bloody  and  frothy  sputa  may  appear, 
carbonic-acid  poisoning  become  evident  in 
the  blue  Hps  and  lethargic  bram,  the  pulse 
sUp  away,  the  heart  fail,  and  the  extremities 
<n-ow  chiU ;  or,  again,  dislocation  of  the  heart 
and  arrest  of  the  pulmonary  circulation  may 
cause  fatal  syncope  by  asystole  or  thrombosis. 
It  is  said  that  death  may  suddenly  occur  by 
failiu-e  of  the  respiratory  centre  even  in  cases 
of  small  effusion;  but  probably  thrombosis 
of  some  kind  is  the  ordinary  cause  of  such 
deaths.  Operation,  however,  raises  the  hope 
of  recovery  greatly— so  much  so  as  to  put 
the  chances  largely  in  favour  of  rapid  reco- 
very in  good  subjects.  The  earlier  the  relief, 
the  less  the  damage  to  the  parts  and  the 
better  the  hope  of  rapid  amendment.  In  bad 
subjects  prognosis  will  be  the  less  favourable 
the  more  potent  the  adverse  conditions ;  and 
in  pleurisies  secondary  to  other  diseases  the 
prognosis  wiU  depend  but  partially  upon  this 
one  element  in  the  case.  In  old  people  oper- 
ation is  still  useful,  but  especial  care  must 
be  taken  to  draw  off  the  fluid  very  slowly, 
and  to  watch  the  circulation.  The  conditions 
in  them  imfavourable  to  operation  are  still 
more  imfavourable  to  absorption.  In  em- 
pyema the  prognosis  is  graver ;  unless  opera- 
tion be  performed  death  is  very  probable, 
either  by  syncope  before  the  matter  escapes, 
or  by  exhaustion,  chronic  septicaemia,  or 
secondary  abscesses,  diu*ing  a  long  period  of 
incomplete  drainage  of  the  chest.  If  opera- 
tion be  submitted  to,  the  prognosis  is  favour- 
able, save  in  the  worst  cases ;  on  the  whole, 
the  earher  the  operation  is  performed,  after 
it  is  fairly  indicated,  the  better  the  prognosis. 
Among  the  deferred  dangers  are  amyloid 
disease — not  a  common  event,  but  possible 
in  cases  of  necrosed  rib  or  other  bone,  or  of 
long  and  exhausting  drain ;  and  phthisis  or 
more  general  tuberculosis,  happily  rare,  pre- 
vented, it  may  be,  by  the  density  of  the  false- 
membranes.  The  presence  of  albumen  in 
the  urine  does  not  by  any  means  preclude 
complete  recovery,  nor  forbid  prompt  opera- 
tion. The  precise  bearing  of  age  and  sex 
upon  prognosis  cannot  as  yet  be  decided. 
Experience  indicates  that  it  is  more  hopeful 
in  cases  under  ten  years  of  age  and  above 
twenty  years.  Dr.  Bowditch  says  that  fuU 
pregnancy  is  no  bar  to  thoracentesis.  The 
influence  of  diathesis  on  the  progress  of  local 
diseases  must  be  estimated  in  all  cases  on 
general  principles. 

As  regards  duration,  an  ordinary  case  of 
inflammatory  pleurisy  will  last  from  ten 
days  to  a  month,  according  to  the  degree  of 
effusion  and  the  rate  of  re-absorption. 
Chronic  cases  with  large  effusions  may  last 
any  length  of  time,  rarely  less  than  three 
months.  If  tapped,  the  fluid  may  not  return. 


or  may  not  return  after  a  second  tapping ;  in 
such  a  case  recovery  will  be  more  rapid.  Em- 
pyemas, opened  under  the  most  favourable 
conditions,  have  often  been  months  and  even 
years  before  final  closure ;  antiseptic  opera- 
tions and  dressings  have,  however,  much  short- 
ened- the  average  duration.  If  left  to  itself, 
an  empyema  usually  opens  through  the  lung 
or  externally.  In  the  latter  case  the  issue  is 
most  commonly  about  the  fifth  interspace 
anteriorly,  but  may  appear  elsewhere. 
Drainage  in  such  cases  is  very  incomplete, 
and  although  some  relief  is  attained,  the 
patient  nevertheless  drags  on  with  a  per- 
manent fistulous  discharge,  it  may  be  for 
years  ;  recovery  without  operation  is  scarcely 
to  be  hoped  for.  Of  double  empyema  many 
cases  have  recovered,  especially  in  children. 

It  must  not  be  forgotten  that  simple 
pleurisies  may  be  the  forerunners  of  phthisis. 
The  occurrence  or  repetition  of  a  plemisy  in 
a  young  person  of  delicate  habit  or  origin  is 
always  an  alarming  thing,  and  the  more  so 
if  not  due  to  obvious  causes.  The  experienced 
physician  will  call  to  mind  many  cases  in 
which  a  pleurisy,  to  all  appearance  wholly 
recovered  from  at  the  time,  was  followed 
before  many  months  had  passed  by  definite 
signs  of  phthisis.  A  decided  attack  of  pleu- 
risy, occurring  in  the  course  of  pulmonary 
phthisis,  always  means  or  makes  mischief, 
even  if  quickly  got  under, 

Hsemorrhagic  effusions,  if  kept  aseptic, 
often  do  well ;  their  gravity  depends  chiefly 
upon  the  antecedents  in  the  case.  Of  secon- 
dary foci,  which  may  arise  from  suppuration 
within  the  chest,  abscess  of  the  brain  is  the 
most  calamitous,  and,  unfortunately,  not  the 
most  uncommon. 

Teeatment. — 1.  Medicinal. — Dry  pleurisy 
requu-es  httle  or  no  treatment.  In  some 
cases,  indeed,  it  may  cause  distress,  as  in 
chronic  phthisis ;  and,  if  so,  may  be  relieved 
by  spongiopihne  and  laudanum,  or  by  any 
similar  soothing  measures.  In  the  cases  in 
which  a  troublesome  cough  is  caused  by  a 
patch  of  chronic  dry  pleurisy,  the  cough  and 
pleurisy  alike  may  be  removed  by  the  appli- 
cation of  bhsters.  In  acute  pleurisy,  how- 
ever, much  depends  upon  active  treatment 
at  the  outset ;  in  few  maladies  is  early  atten- 
tion better  rewarded,  and  in  few  is  neglect 
more  surely  punished.  Our  great  aim  in  the 
begiiming  is  to  diminish  the  pain,  the  in- 
flammation, the  fever,  and  the  tendency  to 
excessive  exudation.  With  or  without  treat- 
ment, as  we  have  seen,  the  pain  usually 
passes  off  in  forty-eight  hours,  or  there- 
abouts ;  nevertheless  it  is  very  acute  while 
it  lasts.  In  sharp  cases,  occurring  in  healthy 
persons,  we  may  put  on  six  to  twelve  leeches 
according  to  the  age,  sex,  or  condition  of  the 
patient,  and  these  may  bleed  freely  into  a 
large  poultice."  This  measure,  if  adopted  at 
the  very  outset,  diminishes  the  pain,  the 
fever,  the  exudation,  and  the  duration  of  the 
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case.  When  the  bleeding  has  ceased,  the 
chest  should  be  firmly  bandaged,  and  so  soon 
as  the  state  of  the  leech-bites  will  allow  of  it 
the  affected  side  should  be  as  firmly  strapped. 
This,  by  giving  rest  to  the  part,  will  favour 
resolution  and  resorption.  Constant  respira- 
tion, on  the  other  hand,  favours  effusion,  as 
exercise  favours  it  in  inflammation  of  a  joint. 
If  called  to  a  case  after  the  first  brunt  is 
over — say  after  a  lapse  of  forty  hours — it  is 
better  to  omit  the  leeching,  in  order  that  the 
strapping  may  be  apphed  at  once.  It  must 
be  carried  out  on  the  plan  laid  down  by  Dr. 
F.  Roberts,  of  University  College  Hospital, 
which  is  described  in  the  article  Rest, 
Therapeutics  of.  Dr.  Roberts  apphes  the 
strapping  in  all  cases  from  the  outset.  The 
writer's  experience  is  in  favour  of  early 
leeching  in  suitable  cases ;  it  may  be  possible 
to  combine  the  two  remedies,  but  this  at  the 
outset  is  far  fi:om  easy,  as  a  large  poultice  is 
almost  an  essential  part  of  the  leeching. 
Some  physicians  recommend  that  an  attempt 
be  made  to  subdue  the  local  inflammation  by 
the  application  of  ice-bags,  but  the  results  of 
this  method  are  not  very  satisfactory.  It  is 
said,  however,  to  give  great  local  reHef.  In 
addition  to  local  measures,  such  medicines 
as  the  following  are  required :  A  combination 
of  compound  ipecacuanha  powder  gr.  v,  and 
antimonial  powder  gr.  iij,  may  be  given 
every  six  or  eight  hours,  for  two  or  three 
days.  In  diaphragmatic  and  in  other  cases 
in  which  pain  is  a  marked  feature,  the  sub- 
cutaneous use  of  morphine  is  also  to  be 
recommended,  in  doses  of  one-eighth  to  one- 
fourth  of  a  grain,  or  possibly  more.  The 
fever  is  rarely  severe  or  protracted  enough 
to  require  such  vigorous  antipyretics  as 
quinine,  nor  is  aconite  a  very  safe  remedy. 
It  is  better  to  give,  in  addition  to  the  powder, 
either  full  doses  of  solution  of  acetate  of  am- 
monium (5ij-5iv  for  an  adult),  covered  with  a 
little  milk,  or  ten  grains  of  saHcylate  of  sodium, 
every  four  hours ;  the  latter  drug  is  better 
avoided  in  tubercular  cases,  but  it  seems  to 
have  some  power  to  promote  absorption  of 
fluid  effusion.  An  alkaline  effervescent  may 
be  freely  used  also  as  a  drink.  Thus  vascular 
tension  is  lessened,  and  activity  of  the  skin 
and  kidneys  promoted.  In  the  earlier  stages 
free  purgation  should  be  avoided,  but  it  is 
well  to  call  gently  upon  the  alvine  excretion 
by  the  use  of  mercurials  and  salines.  All 
solids  must  be  withdravm  from  the  dietary, 
and  stimulants,  as  a  rule,  forbidden.  The  alka- 
line effervescent  or  a  cream  of  tartar  drink, 
with  acetate  of  ammonium  mixture,  are  to  be 
continued  after  the  powders  are  withdrawn, 
so  as  to  keep  up  free  excretion ;  for  the  same 
purpose,  and  also  to  lessen  chest  movements, 
the  patient  must  be  kept  closely  to  bed.-  For 
some  days  after  the  subsidence  of  the  fever 
the  appetite  for  highly  nitrogenous  diet  must 
be  held  in  check,  and  it  is  desirable  at  this 
stage  to  lessen  the  amount  of  fluid  in  the 


dietary.  Thus  it  is  to  be  hoped  that,  as  the 
patient's  general  condition  improves,  the 
effusion  in  the  chest  may  likewise  fall.  If 
this  be  not  the  case  blisters  are  to  be  applied, 
which,  if  not  pushed  to  full  vesication,  may 
be  repeated  frequently  ;  or  the  chest  may  be 
kept  continuously  under  the  effects  of  iodine, 
though  this  method  is  less  successful  than  the 
blisters.  At  the  same  time,  or  soon  after, 
a  piU  may  be  administered  twice  daily,  con- 
taining a  grain  each  of  digitalis  (fresh  leaf) 
and  blue  pill.  A  grain  of  squill  may  be 
added,  but  squill  has  some  tendency  to  dis- 
order the  stomach.  The  use  of  both  blisters 
and  mercury  must,  of  cotirse,  be  avoided  if 
the  kidneys  be  not  soimd,  and  mercury  should 
be  avoided  in  any  case  where  a  phthisical 
tendency  is  suspected.  Iodine  may  be 
applied  externally.  When  a  brief  and  gentle 
eliminative  course  of  this  kind  is  ended,  it  is 
well  at  once  to  tmrn  to  the  fuU  tonic  treat- 
ment, with  such  drugs  as  iron  and  quinine. 
Less  active  effusions  in  delicate  and  anaemic 
subjects  may  need  iron  and  bitters,  cod-liver 
oil,  and  liberal  diet  from  a  very  early  stage, 
and  such  cases  are  common.  At  the  same 
time  such  measures  are  not  to  be  used  while 
the  more  acute  stages  are  present — a  pre- 
caution too  often  forgotten ;  for  even  in 
phthisis  a  sharp  intercurrent  pleurisy  must 
often  be  treated  by  salines,  and  possibly  a 
leech  or  two  at  first. 

These  measures  will  generally  succeed  in 
reducing  not  only  an  acute  effusion  of  mode- 
rate extent,  but  also  many  effusions  of  a  more 
obstinate  kind.  If,  however,  the  case  resist 
the  means  prescribed,  the  effusion  will  prob- 
ably increase,  and  may  need  operative 
interference,  as  is  so  commonly  the  case  in 
latent  pleinrisy.  As  a  general  rule,  if  an 
effusion  rises  much  above  the  angle  of  the 
scapula,  and  abides  in  this  quantity  or  more 
for  two  or  three  weeks  in  spite  of  adequate 
treatment,  it  must  be  dravm  off,  whether  the- 
patient  be  embarrassed  by  it  or  not.'  In 
cases  in  which  treatment  by  medicines  has 
not  been  fairly  tried,  when  the  patient  is 
in  comparative  ease,  the  effusion  is  not 
above  the  spine  of  the  scapula  behind  nor 
above  the  mamma  before,  is  not  rising  fast, 
and  the  neighbouring  organs  are  not  seri- 
ously displaced,  operations  may  give  place  to 
medicinal  treatment  for  two  or  three  weeks 
longer.  The  writer,  however,  would  advise 
the  withdrawal  even  of  a  pint  of  fluid  which 
had  lain  in  the  cavity  for  a  month,  as  its 
continued  presence  promotes  collapse  of  the 
limg,  and  tends  to  destroy  the  absorbent 
power  of  the  pleura  and  of  its  granulations. 

1  In  the  revision  of  this  article  these  words  are 
left  as  formerly  written.  The  writer  is  weU  aware 
that  of  late  recourse  has  been  had  earlier  and  more 
frequently  to  paracentesis ;  but  his  own  experience 
leads  him  still  to  counsel  delay  so  long  as  the  patient 
is  in  no  distress.  Under  ordinary  circumstances 
serous  effusions  advance  to  a  moderate  limit,  ana 
then  slowly  recede. 
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It  is  needless  to  add  that,  if  there  be  effusion 
in  both  pleural  cavities,  the  amount  in  both 
must  be  considered  as  one  quantity.  Before 
speaking  of  operation,  however,  it  is  well  to 
say  that  two  more  methods  remain— the  so- 
called  'thirst  cure,'  which  has  some  good 
effect  in  the  treatment  of  serous  effusion; 
and  the  jaborandi  cure.  The  first  method 
consists  in  the  withdrawal  of  fluid  from  the 
diet,  which  should  be  as  dry  as  possible,  and 
consist  of  lean  cold  meat,  stale  bread,  and 
the  like.  AH  fluids  are  forbidden,  except 
half  a  pint  on  the  third  day,  and  a  pint  on 
the  seventh  and  eighth  days.  The  effusion 
is  said  under  this  method  to  decrease  daily  ; 
the  method,  however,  is  more  painful  than 
tapping,  and  could  not  be  borne  by  all 
patients  without  injury.  The  second  plan 
consists  in  the  promotion  of  profuse  sweat- 
ing, by  means  of  jaborandi.  Excellent  re- 
sults are  said  to  have  followed  this  method. 
The  drug  may  be  administered  as  a  liquid 
extract,  5j  being  given  every  three  hours ;  or 
one-third  grain  of  nitrate  of  pilocarpine  may 
be  injected  subcutaneously,  and  repeated  as 
the  results  may  indicate.  If  medicinal  and 
dietetic  means  fail  to  remove  a  moderate 
effusion,  if  the  fluid  be  rising  fast,  or  if  it 
already  occupy  the  whole  or  a  great  part  of 
the  pleural  cavity,  the  cavity  must  be  tapped. 
There  should  be  no  hesitation  in  tapping  in- 
stantly any  chest  which  is  dull  up  to  the  cla- 
vicle, or  which  presents  but  a  small  tympa- 
nitic space  under  the  clavicle.  The  operation 
of  removing  fluid  from  the  chest  by  tapping 
(paracentesis  thoracis)  seems  to  have  been 
practised  in  early  times,  but  did  not  become 
femiliar  to  us  until  the  last  quarter  of  the 
present  century. 

2.  Operative. — It  may  be  a  matter  of 
doubt  whether  the  fluid  contents  of  the  chest 
be  serous,  sero-purulent,  or  purulent.  To 
ascertain  this  an  exploring  syringe  may  be 
passed  through  the  wall  of  the  chest,  and  a 
specimen  of  the  fluid  drawn  off.  In  this 
way  information  is  obtained  as  to  the  nature 
of  the  fluid,  and  its  accessibility.  Should  the 
tap  be  dry,  it  can  be  repeated  at  another  spot 
more  readily,  and  with  less  sense  of  failure, 
than  a  greater  operation.  The  precise  place 
of  operation  must,  of  course,  be  chosen  with 
great  care ;  but,  happily,  there  is  plenty  of 
margin  for  error ;  in  an  encysted  empyema 
with  thickened  walls  four  or  five  punctures 
may  be  needed  before  pus  be  reached,  and  the 
negative  result  must  not  be  accepted  without 
projecting  any  drop  or  fragment  which  may  be 
within  or  about  the  needle  upon  a  slide,  and 
examining  it  under  a  microscope.  If  the 
issue  be  serous,  the  complete  emptying  of  the 
cavity  is  not  necessary,  and  not  always  de- 
sirable. In  cases  of  multilocular  pleuritic 
effusion  the  emptying  of  one  cavity  only  is 
of  course  an  incomplete  measure.  Such 
cases  are  unsatisfactory  at  best,  and  can  only 
be  tested  by  repeated  puncture. 


If  there  be  no  special  reason  to  the  con- 
trary, the  chest  is  to  be  tapped  on  the  lateral 
or  posterior  aspect,  as  there  is  thus  less  danger 
of  interference  with  other  organs.  Beasons 
to  the  contrary  may  present  themselves  in 
the  case  of  adhesions  tying  the  lung  or  dia- 
phragm to  the  side  or  back  of  the  cavity,  of 
lateral  displacement  of  the  heart  in  left-side 
effusions,  of  deformities  in  the  individual,  and 
so  forth.  The  pointing  of  an  empyema  for- 
ward, however  well-marked,  is  no  indication 
for  an  anterior  opening,  as  this  pointing  wiU 
recede  when  a  posterior  opening  has  been 
made ;  nor  is  the  faintly  audible  sound  of 
respiration  over  the  back  of  the  affected  side 
a  reason  for  declining  to  operate  posteriorly, 
for  such  faint  sounds  are  often  conveyed  to 
the  ear  when  the  cavity  is  full  of  fluid.  Let 
a  minute  scrutiny  then  be  made  of  the  lateral 
and  posterior  aspects  of  the  chest.  Let  any 
bulging  of  intercostal  spaces  be  looked  for,  as 
at  such  a  spot  false -membranes  are  probably 
scanty  or  thin ;  and  let  the  ribs  be  minutely 
examined,  in  order  to  ascertain  that  there  is 
room  enough  between  them  for  the  insertion 
of  a  finger  into  the  cavity,  if  this  prove  to  be 
needful ;  or  that,  in  any  case,  resection  of  a 
rib  may,  if  possible,  be  avoided.  The  eighth 
space  in  a  Ime  with  the  -angle  of  the  scapula 
or  a  little  outside  is  the  best  position  in 
ordinary  cases.  If  it  should  appear,  however, 
that  the  fluid  is  so  limited  or  encysted  that 
it  does  not  gravitate  to  the  bottom  of  the 
cavity,  or  that  it  has  a  more  anterior  seat,  a 
tentative  puncture  must  be  made  at  the 
dullest  spot,  regard  being  had,  of  course,  to 
the  position  of  neighbouring  organs. 

After  careful  disinfection  both  of  the  skin 
and  of  instruments,  the  needle  must  now  be 
thrust  quickly  through  the  tissues  into  the 
cavity,  the  operator  being  careful  to  take  the 
mid  space,  and  thus  to  avoid  the  periosteiim 
of  either  rib,  and  the  intercostal  artery.  There 
is  no  objection  to  freezing  the  skin  before- 
hand, but  if  the  edge  of  the  cannula  present 
no  ridge  upon  the  trocar  the  stab  is  not  very 
painful.  If  the  fluid  drawn  be  clearly  serous, 
and  the  patient  be  a  chUd,  or  the  syringe 
capacious,  it  may  be  well,  if  time  press  not, 
to  wait  a  day  or  two  to  .see  whether  this 
small  draught  will  set  up  absorption  of  the 
rest.  Many  such  cases  are  on  record.  As  a 
rule,  however,  it  wUl  be  needful  to  proceed 
to  a  further  evacuation  of  the  cavity.  For 
this  a  special  instrument  will  be  needed. 

We  cannot  enter  into  an  account  of  the 
many  instruments  sold  for  paracentesis 
thoracis ;  almost  any  one  of  them  is  satis- 
factory. They  all  consist  in  a  fine  trocar 
or  perforated  lance-headed  needle,  with  an 
exhausting  apparatus  attached  thereto.* 
Pumps  of  various  makes  are  adapted  to  the 

1  The  hollow  needles  sometimes  used  have  many 
drawbacks.  They  may  prick  the  lung  and  cause 
cough  or  oven  let  air  into  the  pleural  cavity,  which, 
if  not  septic,  may  prevent  expansion  of  the  lung. 
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trocars,  by  which  the  pressure  of  the  atmo- 
sphere or  the  choking  by  clots  may  be  counter- 
acted.   These  pumps  are  rather  cimibrous, 
and  they  are  liable  to  be  worked  at  an  exces- 
sive pressure.    The  best  exhaust  in  ordinary 
cases  is  a  column  of  the  fluid  itself,  which 
can  be  set  higher  or  lower,  as  the  run  of  the 
fluid  seems  to  indicate.     This  column  is 
formed   by  attaching  a  long  indiarubber 
tube,  at  least  four  feet  long,  of  small  calibre 
but  of  substance  thick  enough  to  prevent 
■collapse,  to  the  collar  of  the  cannula,  and  its 
height  is  varied  by  elevation  or  subsidence 
of  the  basua  of  water  in  which  its  distal  end 
is  placed.     This  tube  has,  of  course,  the 
action  of  a  siphon,  and  by  it  alone,  in  the 
vast  majority  of  cases,  we  can  overcome  the 
resistance.    The  diameter  of  the  tube  should 
be  small,  or  the  fine  cannulas  now  in  use  for 
paracentesis  wiU  not  feed  it ;  moreover,  the 
slower  the  issue  of  the  fluid  the  better.    It  is 
well  to  attach  the  tube  to  a  short  branch  of 
the  cannula  issuing  at  a  small  angle  from  the 
side  of  the  latter,  and  containing  a  stopcock; 
in  such  an  instrument  the  trocar  works  like 
a  piston  in  the  cannula,  and  can  only  be  with- 
drawn to  a  poiat  immediately  beyond  the 
opening  of  the  lateral  channel.    The  advan- 
tage of  this  arrangement  is  that  we  have  in 
the  tap  a  ready  and  convenient  way  of  com- 
manding the  flow,  and  on  stoppage  of  the 
cannula  the  trocar  can  at  once  be  so  pushed 
up  as  to  clear  it.    If  there  be  no  piston- 
trocar  the  cannula  has  to  be  cleared  by  wires 
— a  fidgety  process,  and  too  often  inefficient. 
It  may  be  better  indeed  under  such  circum- 
stances to  close  the  wound  and  re-introduce 
it  elsewhere ;  thus  less  pain  and  annoyance 
is  felt  in  the  end,  and  a  better  result  obtained. 
A  disadvantage  is  that  such  an  instrument  is 
not  very  easily  pm'ified,  and  as  inflammatory 
serous  effusions  are  certaialy  liable  to  turn 
into  pus  if  septic  elements  be  admitted  to 
them  in  the  smallest  quantity,  the  instru- 
ments used  must  be  scrupulously  disinfected 
and  air  excluded.    If  the  distal  end  of  the 
delivery  tube  be  placed  in  water,  and  the 
tube  be  emptied  by  running  the  finger  down 
it,  any  bubbling  after  the  expulsion  of  any 
residual  air  will  almost  certainly  point  to 
wound  of  the  lung.     The  tap  should  be 
turned  when  the  patient  is  quiet  and  at  the 
beginning  of  his  expiration.    The  fluid  will 
run  at  first  in  a  steady  stream,  afterwards  in 
gushes   corresponding  to  the  expirations. 
When  the  fluid  ceases  to  run,  or  coughing 
grows  troublesome,  the  tube  may  be  with- 
drawn ;  for  if  the  fluid  be  serous  the  presence 
of  a  remnant,  or  more  than  a  remnant,  of  the 
efiusion  in  the  cavity  is  of  no  disadvantage  ; 
if  it  be  sero-purulent  the  cavity  is  certain  to 
refill,  and  if  it  be  laudable  pus  it  will  in  all 
probabiHty  refiU.    On  the  other  hand,  when 
the  lung  expands  imperfectly,  to  exercise 
strong  suction  upon  the  mediastinum  or  on 
the  abnormally  vascular  pleura  is  to  run  the 


risk  of  doing  harm.  The  patient  must  either 
sit  up,  or  take  a  semi-recumbent  position  to- 
wards the  sound  side,  with  the  shoulders 
raised  upon  pillows.  If  there  be  any  ten- 
dency to  syncope,  an  erect  position  wiU 
aggravate  it,  and  a  recumbent  position  is  un- 
favourable to  operation  and  to  escape  of  fluid. 
The  patient  must  be  closely  watched,  and 
the  stopcock  turned  in  case  of  severe  cough- 
ing, which  may  be  very  tiresome  and  attended 
by  profuse  watery  excretion — probably  the 
consequence  of  pulmonary  oedema  intensified 
by  the  siphonage.  The  least  sign  of  faintness 
wiU  of  course  call  for  the  same  precaution, 
but,  happily,  this  is  rarely  seen.  Cases  are 
reported  in  which  sudden  death  has  occurred 
during  paracentesis,  or  about  the  time  of  it ; 
but  cases  of  sudden  death  are  not  uncommon 
in  pleuritic  effusion,  whether  punctured  or 
not. 

It  may  be  desirable,  if  there  be  no  indica- 
tion to  the  contrary,  to  inject  one-fifth  of  a 
grain  of  morphine  beneath  the  skin  after  the 
operation,  in  order  to  relieve  any  irritation 
either  by  cough  or  otherwise,  and  to  secure 
subsequent  rest.  The  stopcock  of  the  instru- 
ment will,  of  course,  be  shut  when  the  cannula 
is  withdrawn,  and  the  puncture  promptly 
closed  on  withdrawal  by  the  finger.  It  is 
weU  to  keep  the  finger  in  apposition  for  a 
few  minutes,  and  then  to  apply  a  simple 
antiseptic  Unt-pad  with  short  strips  of  plaster. 
In  some  favourable  cases  no  second  tapping 
is  needed,  and  the  heart  tends  to  recover  its 
position  on  the  completion  of  the  operation, 
moving  three  inches  perhaps  in  the  course  of 
it.  In  two  cases  in  which  the  writer  noted 
reduphcation  of  the  second  cardiac  sound 
before  tapping,  the  sign  ceased  at  once  on 
the  emptying  of  the  cavity.  In  other  cases, 
even  of  serous  effusion,  the  severity  of  the 
pleurisy  may  have  so  fettered  the  Itmg  that 
the  re-adjustment  of  the  parts  is  much  more 
gradual,  and  the  space  of  the  effusion  is  re- 
occupied  but  slowly  by  the  unfolding  lung, 
and  the  yielding  of  the  chest-waU  and 
mediastinum.  In  this  respect  there  is  not 
much  difference  between  serous  and  purulent 
formations,  save,  of  course,  that  neglected 
cases  are  more  likely  to  have  become  pimi- 
lent.  A  rapid  return  to  the  normal  of  the 
physical  signs  is  a  very  good  omen,  and  in 
cases  promptly  dealt  with  is  now  happily  a 
common  experience.  In  cases  which  recover 
more  slowly  we  get  less  help  firom  the  phy- 
sical signs,  the  conditions  within  the  chest 
being  in  a  more  stable  state  of  perversion. 
In  pleuro-pneumonia  the  Ixmg  may  not  be 
able  to  expand  in  case  of  paracentesis  for  the 
pleurisy,  so  that  only  some  ten  ounces  or  so 
may  be  obtainable  by  falling  in  of  the  ribs. 
It  is  rather  the  rule  than  the  exception  for 
some  didness  to  remain  below  the  scapula, 
and  this  alone  is  no  indication  for  repeating 
the  operation.  In  the  majority  of  cases, 
however,  the  cavity  refills,  and  aspiration 
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may  have  to  be  more  than  once  repeated. 
It  is  proper,  therefore,  to  warn  the  patient 
beforehand  of  what  may  be  in  store  for  him. 
The  injection  of  a  solution  of  chloride  of 
sodium  per  cent.)  has  been  said  to  pro- 
mote re-absorption  and  avert  re-tappmg. 
The  same  end  is  said  to  be  attained  also  by 
the  introduction  of  sterilised  air  after  re- 
moval of  all  the  fluid  possible.  These 
methods,  however,  have  not  yet  proved  their 
claim  to  acceptance. 

If  there  be  any  subsequent  pain  or  eleva- 
tion of  temperature,  these,  under  ordinary 
circumstances,  will  prove  to  be  transient. 
If  the  rise  of  temperature  continue  after  the 
first  day  or  two,  the  formation  of  pus  is  to 
be  feared.  This  event,  moreover,  is  not  in- 
frequently attended  with  a  reawakening  of 
pain.  In  a  case  of  extreme  illness  it  may 
be  desirable  to  draw  off  a  certain  quantity 
of  a  purulent  effusion  by  ordinary  tapping 
before  proceeding  to  any  further  operation, 
as  in  this  way  any  danger  due  to  the  sudden 
emptying  of  the  whole  cavity  by  the  radical 
operation  is  avoided.  Moreover,  in  young 
children  aspiration  might  possibly  suffice. 
As  soon  as  possible,  however,  in  all  adult 
cases,  the  pus  must  be  evacuated  by  free 
incision.  But  in  all  ordinary  cases  incision 
must  be  practised  at  once  on  the  discovery 
of  pus  in  the  pleura.  An  anaesthetic  must 
be  used,  and  the  operation  dehberately  per- 
formed. Chloroform  in  these  cases  seems  to 
put  less  strain  upon  the  limited  breathing 
powers  than  ether:  it  need  not  be  pushed 
far.  If  for  any  reason  general  anaesthesia 
be  undesirable,  it  may  be  obtained  locally  by 
one  of  the  sprays  having  this  power,  or  by 
pressing  against  the  part  a  lump  of  ice  pre- 
viously dipped  in  salt.  If  the  patient  be  of 
spare  body,  let  the  opening  be  taken  a  little 
outside  and  below  the  angle  of  the  scapula 
— say,  in  the  eighth  interspace,  which  site  is 
above  the  line  of  an  adherent  or  drawn-up 
diaphragm ;  if  he  be  stout  and  muscular,  a 
more  lateral  operation  may  be  preferred, 
though  drainage  is  more  continuous  and 
thorough  by  a  posterior  opening,  and  the 
ribs  are  there  less  liable  to  fall  together.  A 
scalpel  is  first  thrust  straight  through  the 
chest-wall  on  the  upper  margin  of  a  rib,  a 
grooved  director  is  inserted  alongside  of  the 
scalpel,  and  the  incision  is  enlarged  with  a 
curved  probe-pointed  bistoury  to  the  size  of 
an  inch  or  an  inch  and  a  half.  Some  sur- 
geons recommend  that  incision  be  carried  so 
far  as  the  pleura  only,  and  the  latter  forced 
open  by  dressing  forceps. 

It  is,  we  repeat,  of  the  greatest  possible 
importance  that  all  the  instruments  in  use 
be  disinfected,  and  the  whole  operation  and 
dressings  carried  out  on  the  antiseptic 
method.  From  the  time  of  the  operation 
the  temperature  should  fall  rapidly  to  the 
normal ;  if  it  rise  again,  the  rise  will  be 
almost  surely  due  to  occlusion  of  the  open- 
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ing.  To  prevent  this  we  insert  a  short,  stiff 
drainage-tube.  False-membranes  as  thick 
as  wash-leather  may  oppose  themselves  at 
first,  and  the  tube  therefore  should  be  pro- 
portionately large  ;  but  these  soon  break 
down  into  curdy  shreds,  and  the  tube  may 
be  then  reduced  in  diameter.  Injections  of 
a  simple  or  antiseptic  character  into  the 
cavity  of  empyema  are,  in  the  writer's  opin- 
ion, to  be  avoided.  They  are  rarely  of  use, 
they  often  increase  irritation,  and  are  some- 
times attended  with  distressing  or  alarming 
general  symptoms.^  The  great  secret  is  to 
secure  free  and  complete  drainage ;  if  this  be 
attained  the  cavity  will  purify  itself.  This 
is  as  true  of  closing  cavities  as  of  freshly 
opened  cavities ;  for  to  inject  sinuses,  in  the 
hope  of  procuring  adhesion  and  closure, 
rarely  succeeds  and  often  does  harm.  In 
like  manner,  to  probe  the  opening  of  an 
empyema  is  generally  a  mistake.  If  the 
opening  discharge  for  a  long  period,  it  may 
be  well  once  for  all  to  ascertain  the  length 
and  direction  of  the  sinus ;  but  it  is  better  to 
enlarge  the  opening  if  necessary,  or  even  to 
make  another,  than  to  fret  the  part  by  re- 
peated explorations.  Eesection  of  a  portion 
of  a  rib  has  been  recommended  by  some 
surgeons,  even  as  a  part  of  the  ordinary 
operation.  If  a  neglected  empyema  have 
shrunk  or  discharged  spontaneously,  if  the 
ribs  have  come  into  contact,  or  if,  after  open- 
ing, the  continuance  of  the  discharge  seem 
to  depend  on  rigidity  of  the  chest-wall  and 
carnification  of  lung,  then  resection  of  con- 
siderable portions  of  several  ribs  on  Est- 
lander's  method  may  carefully  be  considered 
by  the  surgeon.  But  the  practice  of  resection 
in  ordinary  cases  is  unnecessary  and  meddle- 
some. 

In  the  exudations  of  tuberculous  or  carci- 
nomatous disease,  operation  may  be  justi- 
fiable by  the  temporary  relief  given  to  the 
sufferer ;  paracentesis  must,  however,  be  pre- 
ferred to  incision  as  long  as  possible,  as  the 
incision  is  not  likely  to  close.  If  after  the 
removal  of  a  collection  of  pus,  and  the  estab- 
lishment of  reaUy  free  drainage,  the  discharge 
become  more  offensive  and  the  fever  remain, 
the  disease  is  probably  tuberculsar  and  the 
forecast  of  the  worst.  It  will  be  remembered, 
however,  that  the  pus  may  not  all  be  included 
in  one  cavity  or  in  cavities  which  commimi- 
cate.  It  is  needless  to  say  that  each  separate 
cavity  will  need  its  own  operative  relief. 

Sometimes  empyemas  have  been  treated 
by  repeated  aspirations,  instead  of  by  incision 
and  continuous  drainage.  It  is  hopeless  to- 
attempt  the  cure  of  a  sero-purulent  discharge 
by  this  method,  but  a  collection  of  laudable 
pus  once  removed  by  the  aspirator  has  in 
rare  cases  failed  to  return.  The  chance  of 
success  by  this  inethod,  even  in  young  chil- 
dren, is  too  slight  to  be  looked  for  with  any 

1  JeanBelme  has  collected  forty-five  such  caseB- 
in  Bev.  de  M6d.,  July  1892. 
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confidence,  and  the  repetition  of  these  aspi- 
rations does  not  prevent  the  gradual  conden- 
sation of  the  lung,  nor  the  formation  of  a 
pulmonary  fistula.  There  is  no  difference 
in  method  between  the  performances  of  these 
operations  in  childhood  and  in  age,  but  in 
childhood  recovery  is  generally  more  rapid 
and  sure.  Nor  is  there  any  difference  of 
method  in  operating  upon  a  case  in  w^hich 
a  pulmonary  or  other  ill-placed  fistula  has 
already  formed;  nor  is  the  performance  of 
the  operation  much  the  less  urgent  in  such 
cases,  even  if  the  bronchial  opening  be  free 
and  not  valvular.  In  rare  cases  it  may  be 
possible  to  drain  a  pyopericairdiima  through 
the  pleural  opening.'  In  cases  of  double 
empyema  a  day  or  two  should,  if  possible, 
be  allowed  to  intervene  between  the  two 
operations,  especially  in  children;  there  is 
no  small  risk  of  coUapse  or  of  pulmonary 
oedema  in  doing  both  operations  together. 

It  is  desirable  that  after  each  or  any  re- 
moval of  fluid  from  the  chest  the  re-expan- 
sion be  assisted  by  respiratory  gymnastics. 
The  best  method  of  obtaining  this  end  is 
by  graduated  exercise ;  by  the  inhalation  of 
compressed  air;  or  by  residence  at  high 
elevations.  Massage  and  faradism  wiU  be 
found  necessary  under  such  circumstances. 

Means  have  been  proposed  by  which  the 
entrance  of  air  into  an  empyematous  cavity 
under  drainage  might  be  prevented,  and  the 
lung  thus  helped  to  expand  under  inspira- 
tion. The  need  of  absolute  freedom  in  drain- 
ing and  dressing,  however,  must  discourage 
the  use  of  all  complex  apparatus ;  and  if  the 
operation  be  performed  early  and  antisepti- 
cally,  it  is  marvellous  how  well  the  lung  will 
recover  itself. 

3.  Plevira,  Air  in. — Synon.  :  Pneumo- 
thorax ;  Fr.  Pneumothorax ;  Ger.  Luft- 
brust. 

Definition. — Pneumothorax,  as  its  name 
imports,  is  the  state  in  which  the  pleural 
cavity,  normally  vacuous,  or  rather  non- 
existent as  a  space,  contains  air  or  other  gas 
without  intermixture  of  liquid.  If  air  or 
gas  be  present  together  with  pus,  blood,  or 
a  watery  fluid,  we  give  to  the  resulting  state 
the  compound  names.  Pyopneumothorax, 
Hcematopneumothorax,  and  Hydropneumo- 
thorax  respectively.  The  gaseous  contents 
in  these  cases  may  precede  the  entry  of  the 
fluid  or  succeed  it,  and  in  the  latter  case  it 
may  perhaps  be  developed  as  a  product  of 
decomposition.  These  conditions,  though 
not  wholly  unknown  to  the  predecessors  of 
Laennec,  nevertheless  were  first  adequately 
distinguished  and  clinically  demonstrated  by 
him. 

Etiology. — Pneumothorax  is  a  commoner 
event  than  would  be  supposed,  were  we  to 
confine  our  attention  to  cases  which  are  re- 

1  Cf  Sir  W.  Savory,  Med.  Ghir.  Trans,  vol.  Ixvi. 
p.  285  ;  and  Mr.  Godlee,  Brit.  Med.  Journ.  Oct.  15, 
1892,  p.  830. 


corded  under  this  name.  It  is  often  an  inci- 
dent in  the  course  of  other  diseases,  and  of 
none  more  often  than  phthisis.  Pneumo- 
thorax sometimes,  but  rarely,  appears  as  a 
primary  event,  and  disappears  again  with- 
out further  complication;  more  usually  it 
occurs  as  one  result  of  wounds  of  the  chest, 
of  purulent  pleuritis,  of  phthisis,  or  of  some 
rarer  disease,  such  as  ulceration  of  the  oeso- 
phagus, stomach,  or  gaU-ducts,  carcinoma, 
and  the  like,  which  effect  an  opening  into 
the  cavity.  If  air  be  mechanically  admitted 
to  the  pleural  cavity,  decomposition  of  other 
contents  may  add  to  the  volmne  of  that 
which  was  admitted.  Even  in  those  few 
cases  in  which  pneumothorax  seems  'idio- 
pathic ' — in  which,  that  is,  we  find  pneumo- 
thorax to  be  the  first,  the  sole,  and  the  last 
morbid  state — we  are  almost  boxmd  to  assume 
that  this  state  is,  in  fact,  secondary,  and 
due  to  some  perforation  the  cause  and  place 
of  which  escape  our  search.  That  such  cases 
do  occur  is  unquestionable;  the  most  fre- 
quent cause  being  a  strain,  noticed  or  un- 
noticed at  the  moment.  One  such  case,  in 
the  writer's  experience,  was  due  to  a  strain 
at  the  oar,  another  to  a  strain  during  gym- 
nastics, a  third  to  some  unknown  cause.  All 
three  subjects  were  vigorous  men,  and  soon 
recovered  on  expectant  treatment.  In  pass- 
ing to  the  cases  of  more  obvious  causation, 
those  due  to  wounds  of  the  chest  are  the 
first  to  meet  us,  and  need  not  detain  us. 
That  any  wound  perforating  the  wall  of  the 
chest  and  the  pleura  m«7  permit  air  to  be 
drawn  by  suction  into  tne  pleural  cavity  is 
obvious. 

Of  the  same  kind,  but  of  reverse  origin,  is 
the  pneumothorax  which  in  empyema  often 
but  not  necessarily  follows  perforation  of  the 
lung  with  ejection  of  the  pus  upwards,  or 
less  often  perforation  of  the  chest-waU  by 
ulceration  outwards.  In  these  cases  of  pyo- 
pneumothorax we  have  to  deal,  of  course, 
with  the  presence  both  of  pus  and  of  air 
in  the  pleura.  Pneumothorax  is  not  infi-e- 
quently  met  with  as  a  complication  of 
phthisis  puhnonalis.  It  occurs  for  the  most 
part  in  the  later  stages  of  the  disease,  and 
often  escapes  observation  ;  less  fi-equently  it 
is  met  with  in  the  earlier  stages,  and  is  then 
betrayed  at  once  by  its  symptoms.  Its 
occurrence  may  be  aided  or  not  by  such  a 
stram  as  a  fit  of  coughmg.  That  pneumo- 
thorax is  not  a  mere  uniform  result  of  ulcer- 
ative processes  in  the  limg  is  due,  of  course, 
to  the  anticipation  of  a  breach  of  surface  by 
previous  adhesive  inflammation.  In  phthisis, 
happily,  the  perforation  as  a  rule  is  minute, 
and  the  quantity  of  matter  escaping  into  the 
cavity  small— so  smaU  as  to  be  generally  in- 
adequate to  produce  the  physical  signs  of 
fluid  contents.  In  other  cases  the  escape 
may  be  more  abundant,  or  a  more  abimdaut 
effusion  comes  from  the  pleura  itself,  as  a 
consequence  of  the  resulting  u-ritation.  We 
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then  have  to  deal  with  an  obvious  hydro- 
pneumothorax,  or  pyopneumothorax.  The 
opening  by  which  ah  escapes  into  the  pleural 
cavity  may  be,  and  often  is,  valvular,  so  that 
its  entry  during  insphation  may  not  be 
balanced  by  its  exit.    In  this  way_  an:  may 
accmnulate  imder  pressure.    If,  as  in  empy- 
ema, the  limg  be  already  collapsed,  this  pres- 
sure is  the  less  distressing;  if  the  lung  be 
wholly  or  in  part  open,  the  pressure  adds  to 
the  degree  of  the  sudden  embarrassment  due 
to  rapid  collapse  of  lung,  and  to  encroach- 
ment upon  the  surrounding  parts,  including 
the  opposite  lung.    Air  thus  entering  the 
pleiu-al  cavity  is  often  purified  from  septic 
elements  by  its  filtration  through  the  lung, 
unless  it  pass  through  cavities  and  alveoh 
already  charged  with  septic  matters.  In 
pimcturing  the  chest-waU  with  a  fine  trocar, 
in  cases  of  serous  effusion,  the  limg  is  some- 
times wounded,  and  air  escapes  into  the 
pleura.    The  accident  is  an  imtoward  one ; 
but  the  air  which  thus  escapes  into  the  plem'a 
is  so  cleansed  by  its  passage  through  a 
healthy  lung  that,  as  a  rule,  it  sets  up  no 
putrefaction,  and  is  itself  quickly  absorbed. 
The  puncture  heals  too  rapidly  to  permit  of 
any  continuous  transpiration,  but  the  quan- 
tity suddenly  admitted  may  add  a  good  deal 
to  the  suffocative  distress  of  the  patient.  A 
similar  state  of  things  is  not  imcommonly 
seen  in  the  practice  of  the  surgeon,  when  an 
injury  which  breaks  a  rib  also  drives  its 
broken  point  or  points  through  the  costal 
and  pulmonary  pleurae. 

It  is  said  that  in  emphysema  the  bursting 
of  dilated  lobules  may  set  up  pneumothorax, 
and  we  may  wonder  that  this  event  should 
be  so  rare.  Perforation  into  the  pleural  cavity 
by  ulcerative,  cancerous,  or  other  destructive 
changes,  either  in  the  lung  itself  or  such 
neighbouring  organs  as  the  oesophagus,  the 
stomach,  the  bowel  or  connected  ducts,  is 
not  very  rare  in  cases  of  mahgnant  disease ; 
and  the  entry  of  an-,  food,  or  other  foreign 
matters  into  the  pleura  sets  up  suffocative 
and  inflammatory  symptoms,  which  add 
greatly  to  the  miseries  of  the  last  days  of 
life.  There  are,  no  doubt,  other  kinds  of 
disease  by  which  air  may  find  its  way  into 
the  pleural  cavity ;  but  the  above  description, 
with  Uttle  or  no  essential  difference,  will 
apply  to  all. 

Anatomical  Oharactees.  —  Under  this 
head  we  have  httle  to  say  in  respect  of 
pneumothorax,  and  we  have  not  here  to  deal 
with  the  further  appearances  of  hydrothorax 
or  empyema.  A  patient  would  rarely  die  of 
simple  pneumothorax;  for  if  death  be  mainly 
due  to  this,  yet  tmless  it  occurred  within  the 
first  few  days  it  is  probable  that  some  degree 
of  inflammation  would  foUow  the  disturbance. 
In  the  vast  majority  of  cases,  of  course,  the 
pneumothorax  is  secondary  to  some  other 
disease,  and  any  fluid  or  other  matters  found 
with  the  air  in  the  chest  may  be  due,  not  to 


the  mere  admission  of  septic  air  into  the 
cavity,  but  to  the  admission  of  decomposing 
elements  into  it.  As  concerns  the  presence 
of  air  alone,  we  have  only  to  say  that  in 
most  cases — especially  in  the  cases  in  which 
air  has  reached  the  pleura  by  a  valvular 
opening — the  affected  side  of  the  chest  may 
be  visibly  distended.  In  such  a  chest  the 
pressure  of  the  contained  air  may  well  be 
not  negative  only  but  positive,  and  on  punc- 
ture the  imprisoned  air  may  escape  with  a 
hissing  noise  ;  if  the  air  be  contained  under 
high  pressure,  the  out-rush  may  be  very  strong 
— strong  enough  to  blow  out  a  candle.  This 
air  is  usually  deoxidised,  and  rich  in  carbonic 
acid ;  if  there  be  decomposing  matters  in  the 
cavity,  it  is  likely  also  to  contain  sulphuretted 
hydrogen.  Neighbouring  parts  will  be  found 
more  or  less  dislocated  directly  as  the  degree 
of  compression  of  the  contained  air,  and  in- 
versely as  the  amount  of  adhesion  Hmiting 
its  extent.  Bilateral  pneumothorax  of  great 
extent  is,  of  course,  incompatible  with  life ; 
if  on  necropsy  it  be  foimd  double,  we  may  be 
sure  that,  on  one  side  at  any  rate,  it  came 
on  at  the  moment  of  death. 

Symptoms. — The  symptoms  of  pneumo- 
thorax are  of  course  the  more  distinct  the 
less  the  symptoms  of  the  primary  malady. 
In  those  rare  cases  in  which  pneumothorax 
comes  on  apparently  as  a  primary  disease — 
that  is,  in  which  the  mode  of  entrance  of  air 
into  the  pleural  cavity  is  most  obscure — we 
find  the  chief  symptoms  to  be  dyspncsa  and 
a  sense  of  faintness,  pain  being  a  less  uniform 
symptom,  and  present  only  when  the  entrance 
of  air  is  followed  by  irritation  and  inflamma- 
tion from  the  fluid  or  solid  matters  which 
accompany  the  gaseous.  Aseptic  air  alone 
does  not  set  up  inflammation,  nor  much 
irritation.  Fever,  in  like  manner,  depends 
not  upon  the  entrance  of  air,  but  of  the 
irritating  matters  which  accompany  it,  and 
excite  inflammation.  It  may,  lite  the  pain, 
be  considerable ;  it  may  not  be  present  at 
aU  ;  or,  again,  it  may  be  lost  in  the  fever  of 
the  primary  malady,  or  show  itself  but  as 
a  slight  exacerbation  of  that  fever.  The 
dyspncsa,  in  part  mechanical,  in  part  prob- 
ably reflex,  is  necessarily  attended  by  in- 
crease of  pulse-rate ;  the  two  events  being 
but  different  aspects  of  the  same  machinery. 
The  degree  of  these  accelerations,  as  has  been 
hinted,  depends  upon  the  amount  of  previous 
accommodation  in  the  chest,  and  upon  the 
quantity,  if  any,  of  fluid  and  sohd  concm-ring 
with  the  gaseous  escape.  The  escape  of  air 
with  irritating  matters  suddenly  into  the 
pleural  cavity  of  a  person  suffering  but  little 
from  a  phthisical  ulceration,  or  of  one  sur- 
prised by  an  accident  in  the  midst  of  health, 
will  cause  dyspnoea  almost  suffocative  in 
degree,  faintness,  great  acceleration  of  the 
pulse,  and  intense  pain.  If  the  affair  be 
more  serious  there  may  also  be  symptoms  of 
coUapse,  including  a  fall  of  temperature,  cold 
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extremities,  ashen  face,  colliquative  sweats, 
and  chill  breath.  On  the  other  hand,  in 
pneumothorax  occm-rmg  towards  the  end 
of  phthisis,  when  a  piilmonary  ulcer  breaks 
into  the  pleura  widely  adherent  about  a  limg 
already  half-obhterated,  an  attack  of  chest- 
pain  may  follow  a  bad  fit  of  coughing,  and  be 
often  put  down,  like  the  dyspnoea  and  the 
pulse-rate,  to  the  fatigues  and  distress  of  a 
restless  night.  The  patient's  general  condi- 
tion may  not  be  very  markedly  altered  in  such 
cases,  and  the  pnemnothorax  is  often  over- 
looked. Cough  and  expectoration  of  course 
assume  no  proportions  in  simple  pneimio- 
thorax ;  but  if  pneumothorax  be  established 
on  the  bursting  of  an  empyema  into  a 
bronchus,  it  is  obvious  that  cough  and  ex- 
pectoration wiU  be  the  most  prominent  of 
the  symptoms.  It  is  weU  to  remind  the 
reader  that  emphysema  of  the  skin  may 
result  from  the  breach  which  causes  the 
pneumothorax,  or  on  the  other  hand  may  be 
present  without  pneumothorax,  even  in  cases 
of  fractured  rib,  and  in  cases  of  interlobular 
emphysema  passing  to  the  neck  by  way  of 
the  mediastinal  tissue. 

The  xjhysical  signs  are  as  follows  :  The 
affected  side,  in  well-marked  cases,  may  be 
enlarged  in  girth  and  of  a  rounder  form.  It 
is,  moreover,  stiU  in  respiration,  the  half  of 
the  chest  being  fixed  (probably  in  the  in- 
spiratory position),  or  only  dragged  a  little 
by  the  efforts  of  the  accessory  muscles.  Air, 
like  fluid,  may  press  down  the  diaphragm, 
thrust  the  mediastinum  aside,  and  change 
the  place  of  the  heart.  The  limg  of  the 
affected  side  will  tend,  of  coiu'se,  to  recede  to 
the  point  of  the  equilibrium  of  elasticity.  In 
other  cases,  as  in  pyopneumothorax  with  re- 
traction, the  affected  side  often  falls  in  so  as 
to  be  of  less  girth  than  the  sound  side.  Vocal 
fremitus  must  be  absent  if  the  lung  be 
whoUy  collapsed,  or  far  removed  from  the 
waU  of  the  chest ;  if  the  lung  be  adherent  in 
part  to  the  chest-waU,  vocal  fi-emitus  may  be 
proportionally  perceptible,  and  it  may  be 
possible  to  ascertain  by  other  methods  how 
far,  if  at  all,  the  lung  is  adherent.  Decubitus 
is  usually  on  the  affected  side. 

Percussion  gives  us  great  assistance  in  the 
detection  of  pnemnothorax,  the  sound  being 
tympanitic  everywhere  where  lung  is  not,  by 
adhesion  or  repression,  kept  in  contact  with 
the  chest-wall,  and  often  extending  beyond 
the  normal  boundaries  of  the  affected  side. 
There  is  something  about  the  loud,  low- 
pitched,  and  extensive,  if  not  definitely  tyrn- 
panitic,  vibrations  of  the  stricken  chest  in 
pneumothorax  which  is  very  characteristic. 
On  the  other  hand,  it  is  said  that  if  the 
pleura  be  tightly  distended  by  air  under  high 
pressure  the  percussion  note  may  rise  to 
positive  dulness ;  the  presence  of  fluid  will 
dull  the  percussion  considerably  or  altogether, 
in  districts  which  wiU  vary  with  the  quantity 
of  fluid  and  the  position  of  the  patient.  In 


pyopneumothorax,  with  a  bronchial  fistula, 
the  sharp  line  between  hyper-resonance  and 
dulness  may  be  changed  after  a  profuse  ex- 
pectoration. _  By  percussion  with  palpation 
the  dislocation  of  neighbouring  parts  and 
organs  may  be  ascertained.  The  auscxilta- 
tory  phenomena  of  pneumothorax  are  curious, 
and  were  known  even  to  Hippocrates.  If 
we  confine  om-selves  to  pneumothorax  pure 
and  simple,  auscultation  is  generally  almost 
negative  ;  in  rare  cases  we  may  detect  by  a 
blowing  (amphoric)  sound  the  entrance  and 
exit  of  air  by  a  firee  opening,  but  in  such  cases 
fluid  is  always  present  as  well;  a  few  re- 
sonant rales  may  also  be  heard,  especially 
near  the  shoulder-blade.  The  voice-sounds 
also  and  the  cough  may  be  more  or  less 
amphoric.  Vesicular  breathing  is  never 
heard.  In  pneumothorax,  there  is  often 
present  the  pecuhar  phenomenon  called  the 
metallic  ring.  After  death  this  metaUic  echo 
is  always  to  be  obtained,  but  during  life  the 
increased  tension  of  the  gas  at  the  higher 
temperature  may  prevent  it.  In  addition  to 
this  a  very  clear  cracked-pot  sound  may  be 
heard  in  some  cases  of  pyopneumothorax 
with  a  wide  fistula.  The  metallic  tinkle  of 
succussion,  which  was  known  to  Hippocrates, 
consists  in  the  echo  of  splashing  or  dripping 
fluid  in  the  air-containing  pleural  cavity;  and 
indeed  other  sounds  generated  inside  the 
patient,  such  as  the  heart-beat,  cough,  &c., 
may  take  this  metallic  consonance  from  the 
chest-cavity,  and  may  betray  pneumothorax 
or  illustrate  it.  In  the  same  case,  at  different 
times,  such  sounds  may  be  heard,  or  maj^  be 
inaudible — variations  which  are,  perhaps,  due 
either  to  mechanical  conditions  dependent 
upon  adhesions,  the  formation  of  false-mem- 
branes, the  shape  of  the  cavity,  or  the  tension 
of  the  contained  gases.  See  Physical  Exa- 
mination. 

Diagnosis. — The  diagnosis  of  pneumo- 
thorax by  the  signs  and  symptoms  above 
named  is  not  difficult,  if  its  occurrence  be 
sudden,  and  the  patient  not  too  ill  to  forbid 
examination.  If  the  presence  of  adhesions 
prevent  the  development  of  these  symptoms, 
the  case  may  be  more  obscure,  but  by  so 
much  the  less  serious.  As,  on  the  one  hand, 
in  an  enormous  moist  cavity  it  is  conceiv- 
able that  metaUic  and  succussion  sounds 
may  be  heard,  so,  on  the  other  hand,  pyo- 
pneumothorax, restricted  by  adhesions  to 
small  dimensions,  might  simulate  a  cavity. 
Indeed,  diagnosis  might  be  impossible  in 
such  cases,  but,  speaking  generally,  the  dul- 
ness and  retraction  of  the  chest- wall  over  a 
cavity  would  assist  the  diagnosis.  Distension 
of  the  stomach,  with  elevation  of  the  dia- 
phragm, or  diaphragmatic  hernia,  could 
scarcely  be  mistaken  for  pneumothorax  by 
anyone  who  fairly  took  into  consideration  all 
the  facts  and  history  of  the  case.  As  em- 
pyema, especially  in  children,  may  lead  to 
piurulent  pericarditis,  so  may  pyopneumo- 
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thorax  by  perforative  process  have  pyo- 
pneiimopericardium  added  to  it.  Emphy- 
sema of  the  lungs  gives  rise  to  tympany 
sometimes  as  great  as  of  pnemnothorax. 
Emphysema,  however,  is  always  two-sided, 
and  rarely  dissociated  from  sibilus  or  other 
sign  of  open  bronchial  tubes.  In  cases  of 
pyo-  or  sero -pneumothorax  there  may  be 
great  difficulty  in  determining  the  quantities 
of  fluid  and  of  gas  respectively  in  the  cavity  ; 
so  much  as  three  quarts  of  fluid  may  co- 
exist with  a  great  deal  of  resonance  above  it. 
Tapping  alone  could  decide  the  matter,  and 
in  such  a  case  would  probably  be  indicated. 

Prognosis. — This  obviously  depends  so 
largely  upon  the  causes  and  concomitants  of 
the  pneumothorax,  that  any  general  direc- 
tions are  impossible.  The  tendency  of  air  in 
the  pleura  is  to  absorption.  The  prognosis 
of  chest- wounds,  of  phthisis,  of  empyema, 
contains  differences  too  wide  for  formula- 
tion. It  is  asserted  that  pneumothorax,  by 
the  sudden  oppression  of  the  lung  through 
the  indi'awn  air,  may  cause  rapid  and  even 
sudden  death. 

Treatment. — The  treatment  of  pneumo- 
thorax in  Kke  manner  must  depend  greatly 
upon  the  nature  of  the  primary  malady.  In 
pyopneumothorax  from  empyema  operation 
is  the  first  necessity  in  a  patient  of  sound 
constitution.    Whether,  in  any  given  case  of 
phthisis,  pyopneumothorax  should  be  dealt 
with  by  operation  may  become  a  question — 
a  question  usually,  but  by  no  means  always, 
to  be  decided  in  the  negative.    StiU,  cases 
do  occur  in  which  the  volume  or  character 
of  the  effusion,  and  the  chronicity  of  the 
lung-disease,  may  outweigh  the  risks  of 
operating;  aspiration  should  be  tried  alone 
in  the  first  instance.    In  wounds  of  the 
chest- wall,  or  of  the  pulmonary  pleura,  the 
puncture  rarely  closes  so  soon  as  to  imprison 
the  air  in  a  state  of  higher  tension  than  the 
atmosphere.    Such  a  thing  may  occur,  how- 
ever, especially  with  valvular  openings,  and 
the  displacement  of  organs  and  respiratory 
distress  may  indicate  that  relief  is  urgently 
needed.     If  it  be,  a  fine  trocar  may  be 
mserted  into  the  chest,  and  by  means  of  a 
tube  air  may  be  permitted  to  escape  through 
water  or  under  antiseptic  dressings  until 
equiHbrium  is  re-estabhshed.     The  hypo- 
dermic use  of  morphine  is  as  valuable  in 
soothing  the  pain  and  distress  of  pneumo- 
thorax as  of  Uke  suffering  elsewhere. 

4  Pleura,  Dropsy  of.  _  Synon.  : 
-Hydrothorax ;  Fr.  Hyda-othorax ;  Ger. 
Brustwassersucht. 

Definition.— As  the  word  implies,  this  is 
the  term  given  to  simple  aqueous  effusions 
into  the  thoracic  cavity. 

Description.— Hydrothorax  is  not  to  be 
classed  with  the  effects  of  inflammation,  but 
with  dropsies  elsewhere,  and  is  the  com- 
panion in  many  cases  of  ascites  and  anasarca. 
In  other  cases  it  exists  alone,  but  is  rarely 


confined  to  one  side   of  the  thorax,  and 
perhaps  never  exists  as  a  sole  malady.  We 
may  say  generally  that  it  is  liable  to  arise 
under  the  following  circumstances:  when 
the  whole  circulation  is  so  impeded  that 
venous  pressure  is  increased — as,  for  instance, 
in  disease  of  the  mitral  valve  or  its  orifice ; 
when  venous  arrest  is  due  to  some  local 
causes,  as,  for  instance,  to  the  pressure  of 
localised  swellings  upon  veins,  or  to  venous 
thrombosis ;  when  the  bronchial  glands  are 
enlarged ;  when  in  renal  disease  the  removal 
of  water  from,  the  system  is  checked ;  or, 
finally,  when  the  quality  of  the  whole  blood 
is  so  deteriorated  by  disease,  or  the  circula- 
tion is  so  changed  by  cold,  or  other  such 
general  influence,  that  its  serum  tends  to 
exude  passively  from  the  vessels.     In  the 
first  and  third  cases  we  should  expect  to 
find  dropsy  in  both  pleinral  cavities,  in  the 
second   case  the    transudation  might  be 
limited  to  one  of  them.    On  the  other  hand, 
it  is  to  be  remarked  that  such  transudations 
rarely  stand  at  the  same  height  in  the  two 
cavities,  and  indeed  the  contents  of  one  of 
them  is  often  so  small  in  volume  that  the 
hydrothorax  may  seem  to  be  unilateral.  As 
a  matter  of  experience,  hydrothorax  is  chiefly 
seen  in  diseases  of  the  heart  and  kidneys,  in 
scarlet  fever  without  renal  affection,  in  septic 
and  other  diseases  of  the  blood,  and  in  the 
cancerous  and  other  cachexias,  whether  there 
be  local  disease  of  the  pleura  or  not. 

Diagnosis.  —  The  diagnosis  of  hydro- 
thorax and  its  measure  are  easy,  except  in  a 
few  cases  where  the  effusions  are  restrained 
by  adhesions.  The  lung  moves  more  readUy 
than  in  pleuritic  effusion,  the  diaphragm 
often  retains  its  normal  relations,  the  line  of 
dulness  does  often  shift  (while  in  inflamma- 
tory effusion  it  practically  does  not),  and 
vesicular  breathing  may  not  be  absent. 

Treatment. — Hydrothorax  in  the  ma-jor- 
ity  of  cases  is  not  formidable  in  itself,  and 
(being  not  uncommonly  an  event  of  the  last 
days  or  hours  of  life)  is  perhaps  only  noticed 
at  the  necropsy.    Dituretics  and  hydragogue 
piurgatives  act  more  readily  in  hydrothorax 
than  in  inflammatory  serous  effusions.  StUl, 
if  it  increase  so  far  as  to  harass  the  breathing 
or  to  add  to  the  dangers  of  the  disease,  the 
fluid  should  be  drawn  away  by  a  fine  trocar 
without  any  fear  of  purulent  change.    It  is 
well,  however,  to  prevent  the  entrance  of  air 
into  the  chest,  lest  the  fluid  have  in  any 
degree  an  inflammatory  nature,  as  it  may 
well  have,  for  instance,  in  scarlatina  or  ne- 
phritis.   The  operation  may  be  repeated  a 
great  number  of  times  if  re-accumulations 
make  it  necessary.     The  fluid,  if  wholly 
non-inflammatory,  appears  as  a  greenish  or 
yellowish  transparent  water  ;  it  contains  no 
clots  nor  does  it  coagulate  in  the  vessel ; 
it  may  not  contain  corpuscular  elements.  It 
contains  albumen,  and  its  specific  gravity  is 
about  1008°.    The  presence  of  a  corpuscular 
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precipitate,  any  turbidity  of  the  fluid  or 
tendency  to  coagulation,  will  at  once  suggest 
a  degree  of  pleuritis.  In  heart-disease  with 
much  venous  stasis  or  much  arterial  de- 
generation, the  effusion  is  not  rarely  tinged 
with  blood. 

5.  Pleura,  Haemorrhage  into.  — 
Synon.  :  Hcemothorax. — Bloodstained  effu- 
sions may  occur,  as  we  have  said,  even  in 
simple  pleurisy,  but  more  commonly  in  such 
conditions  as  scurvy,  tubercle,  cancers,  and 
the  hke.  A  purely  sanguineous  effusion  is 
generally  the  result  of  wounds  of  the  chest 
or  its  viscera;  but  it  may  also  arise  from 
within,  as  from  rupture  of  the  heart  or  of  an 
aneurysm,  or  from  a  bleedmg  cancer.  The 
means  of  examination  or  treatment  of  such 
cases,  in  so  far  as  these  are  possible,  pay 
be  gathered  from  the  preceding  sections. 
Hffimorrhage  into  the  pleura  from  direct 
extravasation  may  be  left  awhile,  on  the 
chance  of  re-absorption.  If  this  does  not 
seem  on  the  way,  a  tentative  puncture  may 
be  made.  If  the  issue  be  ichorous  the  patient 
will  probably  become  febrile,  and  the  major 
operation  be  needed  sooner  or  later. 

6.  Pleura,  Morbid  Growths  m.— 
The  pleura  enjoys  no  complete  freedom  from 
the  invasion  of  sarcomatous  or  carcinoma- 
tous growths;  but  growths  of  the  former 
class  are  very  rare,  except  as  mtrusions 
from  neighbourmg  parts.     Cancer  is  tound 
less  rarely.    The  frequency  of  mammary 
cancer,  and  the  neighbourhood  of  the  pleura 
to  the  breasts,  increases  the  danger  of  secon- 
dary mischief  m  the  former  part.  Pleural 
mischief  is,  indeed,  a  common  consequence 
of  mammary  cancer,  and  may  be  the  fatal 
conclusion  of  a  case.    It  occurs  alter  or 
before  operations  of  excision.     From  the 
cancer  in  the  wall  of  the  chest  simple  m- 
flammation  often  extends  to  the  pleura,  and 
produces  the  usual  results.    In  other  cases 
the  cancerous  growth  is  itself  propagated  to 
the  costal  pleura,  and  spreads  fi-om  thence. 
The  cancer  is  usually  seen  m  the  form  ol 
smaU  flattened  or  rounded  elevations,  rich 
in  blood-vessels.    If  septic  matters  escape 
into  the  pleural  cavity  its  effusions  may  soon 
become  putrid.    It  is  said  that  a  rapid  de- 
generation of  cells,  either  cancerous  or  tuber- 
cular, may  give  rise  to  a  quantity  of  fat- 
droplets  so  great  that  a  layer  of  fat  may  be 
Teel  to  stand  on  the  top  of  the  serosity  with- 
drawn by  tapping.    Blood,  too,  easily  issues 
from  highly  vascular  formations-whether 
Cancerous,  tubercular,  or. simply  m_flanmaa. 
tory;  and  may  be  seen  m  the  fluids  after 

"  T^heTetnttle  to  be  said  of  .^e  symptoms 
and  signs  of  such  cases  that  will  not  be  foujod 
imder  the  more  general  heads  of  Lungs 
iorbid  Growths  in;  Mediastinum,  Diseases 
of  -  and  2.  Pleura,  Inflammation  of.  ihe 
diagnosis  of  cancerous  or  other  such  masses 
from  their  own  effusions  or  from  sunple  effu- 
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sions,  let  it  be  frankly  repeated,  is  sometimes 
impossible  without  the  needle.  The  prognosis 
in  such  cases  will  not  depend  upon  the  pleuritic 
changes  alone ;  and  the  only  remark  to  be 
made  on  their  treatment  is  that  paracentesis, 
in  the  secondary  effusions,  is  not  wholly  to  be 
declined.  Some  such  patients  have  obtained 
from  repeated  puncture  not  only  a  prolonga- 
tion of  hfe,  but  also  great  relief  of  suffering. 

Hydatid  of  Pleura.— Hydatid  is  rarely 
met  with  in  England  either  in  pleura  or  lung, 
and  in  either  place  occurs  rather  as  a  secon- 
dary than  as  a  primary  event.  The.  most 
common  source  of  thoracic  hydatid  is  the 
liver,  whence  it  tends  to  invade  rather  the 
right  side  of  the  chest,  and  may  rise  nearly  to 
the  clavicle.  In  some  cases,  when  the  cyst 
is  comparatively  small  and  unbroken,  its 
nature  may  be  suspected  from  its  position 
and  outline. 

In  other  cases,  and  especially  when  the 
cyst  has  ruptured  into  the  pleural  cavity, 
physical  diagnosis  can  give  no  distinctive 
evidence,  and  we  have  to  make  what  we  can 
out  of  the  history  and  other  circumstances  of 
the  case. 

In  view  of  operative  interference,  it  may 
in  a  few  cases  be  needful  and  possible  to  dis- 
tinguish hydatid  of  the  pleura  from  hydatid 
of  the  limg,  but  this  is  a  question  rather 
for  discussion  in  connexion  with  pulmonary 
diseases.  Pain  would  suggest  pleural  rela- 
tions, and  if  a  small  cyst  lie  deep  m  the 
lung  tubular  breathing  might  be  audible  m 
the  partially  compressed  oveiiymg  lung- 
tissue.  When  a  hydatid  cyst  breaks  into 
the  pleural  cavity,  its  treatment  faUs  under 
the  ordmary  rules  of  pleuritic  effusion,  but 
aspiration  alone  wiU  rarely  suffice  for  a  cure. 

T.  ClilFFOED  AXLBUTT.' 


PLEURODYNIA  (nXevpa,  the  side; 
and  ddivT],  pain).— Synon.  :  Intercostal  My- 
algia; Fr.  Plev/rodynie;  Qer.  Smtenschmerz. 
A  name  for  muscular  rheumatism  or  cramp 
affecting  the  chest-wall.  See  Chest-Walls, 
Morbid  Conditions  of;  Cramp;  and  Rheu- 
matism, Muscular. 

PLEURO  -  PNEUMONIA.  —  This 

compound  word  signifies  a  combination  of 
inflammation  of  the  pleura  and  of  the  lung 
itself.  In  aU  cases  of  acute  pneumonia  there 
is  a  certain  degree  of  pleurisy  corresponding 
to  the  inflamed  lung ;  but  it  is  of  htt  e  or  no 
practical  significance,  there  bemg  only  some 
exudation  on  the  pleural  surfaces.  Pleuro- 
pneumonia impHes  that  the  two  morbid 
conditions  are  actually  associated  m  vauous 
deerees,  giving  rise  to  their  respective  patho- 
logal  changf s,  and  each  thus  mflueucmg 
the  symptoms  and  physical  signs.  Indivi- 

1  The  writer  has  to  acknowledge  tbe  yata*^\! 
help  of  Dr.  Wardrop  Griffith  of  Leeds  both  m  c^l 
lating  materials  and  revising  proofs  for  the  preseni. 
article. 
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dual  cases,  therefore,  present  many  diver- 
sities, in  accordance  with  the  dilferent  ways 
and  degrees  in  which  the  two  diseases  are 
combined.  It  may  happen  that  they  are 
associated  from  the  first ;  or  one  may  super- 
vene diu-ing  the  progress  of  the  other,  in  this 
way  modifj'ing  its  course,  and  not  uncom- 
monty  rendering  the  diagnosis  more  or  less 
obscure  and  difficult.  Obviously  the  exact 
conditions  present  in  the  chest  under  such 
■circiunstances  can  only  be  positively  deter- 
mined by  adequate  physical  examination  ; 
and  it  must  be  remembered  that  the  pleuritic 
and  pulmonary  conditions  will  each  tend  to 
modify  the  signs  produced  by  the  other.  No 
general  rules  can  be  laid  down  as  to  pro- 
gnosis or  treatment,  but  every  case  must  be 
regarded  on  its  own  merits,  in  accordance 
with  the  principles  laid  down  in  the  articles 
which  treat  of  pneumonia  and  pleurisy  re- 
spectively. See  Lungs,  Inflammation  of; 
and  Pleura,  Diseases  of. 

Frederick  T.  Egberts. 

PLEUB,OTHOTO]SrOS  {7T\evp66ev, 
laterally;  and  rovos,  tension). — A  form  of 
tetanic  spasna,  in  which  the  body  is  bent 
towards  one  side.    See  Tetanus. 

PLOMBIERES,  in  Prance.— Thermal 
waters,  with  some  soda,  silicate,  and  arsenic. 
See  Mineral  Waters. 

PNEUMATOCELE  (Trffv^aco,/, the  lung; 
and  Kr]krj,  a  tumour). — Hernia  of  the  lung. 
See  Lungs,  Malpositions  of. 

PNEUMOGASTRIC  NERVE,  Dis- 
eases of.— Synon.  :  Fr.  Maladies  du  Nerf 
Pneumogastrique;  Ger.  Krankheiten  des 
Vagus— Of  all  the  cranial  nerves,  the  pneu- 
mogastrio  has  the  most  extensive  distribu- 
tion, supplying  the  pharynx,  larynx,  lungs, 
heart,  oesophagus,  and  stomach,  and  even,  in 
part,  the  intestines  and  the  spleen.  In  some 
of  the  so-called  functional  diseases  of  the 
organs  which  it  supplies  its  action  is  con- 
spicuously  deranged.  The  symptoms  of  its 
disease  are  thus  very  extensive,  and  it  will 
be  well  first  to  describe  them  generally,  and 
afterwards  to  consider  in  detail  those  which 
merit  separate  description. 

Some  of  the  functions  of  the  vagus  depend 
upon  fibres  of  the  spinal  accessory  which  join 
It,  but  It  is  convenient  to  consider  these  in 
this  article. 

The  pneumogastric,  it  wiU  be  remem- 
bered, arises  from  the  side  of  the  medulla 
between  the  glosso-pharyngeal  above,  and 
the  spmal  accessory  below,  and  to  the  outer 
Bide  of  the  hypoglossal.  The  fibres  of 
ongin  come  from  a  tract  of  grey  matter 
which  18  contmuous  below  with  the  nucleus 
of  the  spinal  accessory,  and  above  lies  (in 
the  calamus  scriptorius)  between  the  hypo- 
JJlossal  and  mternal  auditory  nuclei,  while  to 


the  outer  side  of  its  upper  extremity,  and 
more  deeply  seated,  is  the  nucleus  of  the 
glosso-pharyngeal.    The  trunk  of  the  nerve, 
after  receiving  fibres  from  the  spinal  acces- 
sory, and  giving  off  some  small  branches  (of 
which  the  most  important  is  one  to  the  external 
ear),  passes  down  the  neck,  behind,  and  in 
the  same  sheath  with,  the  carotid  artery ; 
enters  the  thorax  on  the  right  side,  over  the 
subclavian  artery,  and,  on  the  left,  between 
the   subclavian    and  the   carotid;  passes 
through  the  thorax  beside  the  oesophagus ; 
and  ends  in  branches  to  the  stomach,  spleen, 
and     intestines.     The     most  important 
branches  are  the  pharyngeal,  which,  with 
the  glosso-pharyngeal,  form  the  plexus  of 
the  same  name  ;  the  superior  laryngeal ;  the 
recurrent  laryngeal,  which  passes  back,  the 
left  around  the  arch  of  the  aorta,  the  right 
around  the  subclavian  artery;  branches  to 
the  oesophagus ;  pulmonary  branches  which, 
by  means  of  the  pulmonary  plexus,  supply 
the  lung ;  and  branches  which  form  the  car- 
diac plexus  for  the  heart. 

Etiology.— The    deep  position  of  the 
pneumogastric  and  its  branches  preserves  it 
fr-om  some  forms  of  damage,  although  its 
extensive  com-se  renders  it  liable  to  suffer 
from  many  causes.    The  nucleus  in  the  me- 
dulla may  be  damaged  by  local  softening, 
hEEmorrhage,  or  slow  degeneration ;  but  in 
aU  these  cases  other  adjacent  nuclei  suffer 
{see  Labio-glosso-laryngeal  Paralysis). 
The  nerve,  at  its  origin  fr-om  the  medulla, 
may  be  compressed  by  thickening  of  the 
meninges,  growths  from  the  meninges  or 
bones,_  or  aneurysm  of  the  vertebral  artery. 
Affections  of  the  nerve  due  to  syphUis  are 
almost  always  the  result  of  meningeal  dis- 
ease   in  this   situation.     Other  adjacent 
nerves  commonly  suffer  at  the  same  time. 
The  trunk  of  the  nerve  is  sometimes,  but 
rarely,  implicated  in  punctured  or  gunshot 
wounds;  incised    and    lacerated  wounds 
damagmg  it  are  usually  immediately  fatal 
fr-om  lesion  of  the  large  blood-vessels  to 
which  it  is  contiguous.    In  sm-gical  opera- 
tions the  trunk  and  branches  of  the  nerve 
are  occasionally  injured.     The  trunk  has 
been  tied  in  ligature  of  the  carotid,  and 
divided  in  the  removal  of  deep-seated  tu- 
mours.   In  such  operations  in  the  lower  part 
of  the  neck  it  is  often  difficult  also  to  avoid 
injury  to  the  recurrent  laryngeal.    In  exci- 
sion of  an  enlarged  thyroid  both  recurrent 
laryngeals  have  been  repeatedly  excised,  fr-om 
the  time  of  Galen  down  to  the  present.  Sar- 
comatous and  other  tumours,  and  enlarged 
glands,  may  compress  or  involve  the  nerve 
in  almost  any  part  of  its  com-se ;  and  inter- 
ference with  its  frmction  especially  occurs 
from  such  disease  in  regions  limited  by 
rigid  structures,-  as  in  the  upper  part  of  the 
neck,  near  the  skull,  and  in  the  upper  part  of 
the  thorax.    Aneurysms  may  compress  the 
nerve  or  its  branches  ;   and  the  recurrent 
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laryngeals  suffer  from  this  cause  witli  es- 
pecial fr-equency,  because  they  pass  round 
large  blood-vessels.  The  left  suffers  much 
more  frequently  than  the  right,  because  the 
arch  of  the  aorta  is  more  frequently  affected 
by  aneurysm  than  the  subclavian.  An  en- 
larged thyroid  may  compress  the  recurrent 
laryngeal  nerves,  and  symptoms  due  to  such 
compression  may  vary  with  the  varying  size 
of  the  tumour.  The  nerve  is,  in  rare  cases, 
the  seat  of  neuromata.  Neuritis  of  the  trunk 
of  the  nerve,  due  to  cold,  is  supposed  to  be 
an  occasional  cause  of  symptoms,  but  such 
cases  are  extremely  rare.  It  is  probably 
sometimes  involved  in  very  severe  and  grave 
cases  of  multiple  neuritis,  including  that  due 
to  diphtheria  and  to  beriberi. 

Symptoms. — It  must  be  remembered  that 
the  vagus  ner'/e,  besides  containing  motor 
fibres  for  the  pharynx  and  larynx,  is  the  chief 
afferent  nerve  for  the  respiratory  centre.  It 
contams  accelerating  and  uihibitory  fibres 
for  this  centre,  but  the  former  preponderate, 
so  that  experimental  division  of  the  nerve  in 
an  animal  renders  the  respirations  less  fre- 
quent, but  deeper,  while  stimulation  of  the 
divided  (central)  end  quickens  the  respira- 
tion, and  may  even  arrest  it  in  tetanic 
standstill.     The  uahibitory  fibres  are  con- 
tamed  chiefly  in  the  superior  laryngeal  nerve, 
and  their  stimulation  arrests  the  respuration 
in  muscular  relaxation.  The  vagus  is  the  in- 
hibitory nerve  of  the  heart ;  slight  stimulation 
increasing  the  diastohc  periods,  and  stronger 
stimulation  arresting    the    action  of  that 
organ.    On  division  of  the  nerve  the  cardiac 
contractions  are  accelerated.    It  has  been 
said  to  contam  trophic  fibres  for  the  heart 
and  lungs.   The  pneumogastric  is  an  afferent 
nerve  for  the  vaso-motor  centre,  the  action 
of  which  is  lowered  by  its  stimulation,  so  that 
the  arteries  throughout  the  body  are  relaxed. 
It  is  the  motor  and  sensory  nerve  for  the 
oesophagus;    the   sensory  nerve    for  the 
stomach ;  and  partly  also  the  motor  nerve 
for  the  stomach  and  intestines. 

Symptoms  due  to  paralysis  of  the  vagus  are 
more  frequently  met  with  than  those  which 
result  from  its  irritation.  Occasionally  both 
are  combined.  Laryngeal  spasm  and  vomit- 
ing are  the  irritative  symptoms  most  com- 
monly met  with,  but  occasionally  cardiac 
inhibition  occurs.  Czermak,  for  instance, 
was  able  to  arrest  his  heart  for  a  few  beats 
at  will,  by  pressing  a  smaU  tumom-  of  the 
neck  agamst  his  pneumogastric.  Concato  had 
a  patient  m  whom  a  similar  inhibition  could 
be  caused  by  pressure  on  the  right  nerve. 
The  increased  frequency  of  pulse  which  cor- 
responds to  paralysis  of  the  nerve  has  been 
several  times  noted,  and  has  occasionally 
been  associated  with  diminished  frequency 
of  respiration,  although  the  laryngeal  para- 
lysis,  also  resulting,  has  often  obscured  the 
effect  on  the  respiratory  movements.  Koux 
tied  the  triinli  of  the  vagus  with  the  left 


carotid ;  instantly  respiration  was  arrested, 
but  the  pulse  was  also  retarded.  The  ligature 
was  immediately  relaxed,  but  the  patient 
died  in  half  an  hour.    Robert  also  tied  the 
nerve  with  the  carotid  ;  the  patient,  who  was 
conscious,  immediately  called  out,  '  I  am 
suffocated  1 '  and  his  voice  became  hoarse. 
He  recovered,  but  the  hoarseness  continued 
for  six  months.    A  good  example  of  inter- 
ference with  the  functions  of  the  vagus  has 
been  recorded  by  Guttmann.    A  lad,  after 
diphtheria,  presented  paralysis  of  the  palate 
and  of  one  stemomastoid.    His  respiration 
quickly  became  reduced  to  twelve  per  minute, 
and  very  laboured,  while  his  pulse  rose  to 
120,  and  he  died  in  a  few  hours.    In  many 
other  cases  a  similar  change  in  the  pulse  and 
respiration  has  been  noted,  and  even  a  pulse- 
rate  of  160-200.    In  the  face  of  these  obser- 
vations, and  of  experiments  on  animals,  it  is 
not  easy  to  understand  a  fact,  said  to  have 
been  observed  by  Billroth,  who  excised  half 
an  inch  of  one  pneumogastric,  which  was 
imphcatedin  a  tumour,  without  any  resulting 
symptoms. 

The  important  central  relations  of  the 
vagus,  above  alluded  to,  cause  its  derange- 
ment to  form  part  of  many  so-called  func- 
tional disorders  of   the   central  nervous 
system.  Its  nucleus  forms  part  of,  or  is  con- 
nected with,  the  respiratory  centre,  which  is 
conspicuously  disturbed  in  hydrophobia  and 
some  other  diseases.    The  phenomena  of 
'  Cheyne-Stokes  breathing,'  or  '  respiration  of 
ascending  and  descendmg  rhythm,'  are  prob- 
ably the  result  of  lowered  action  of  the 
respiratory  or  pneumogastric  centre  {see 
Respiration,  Disorders  of).    This  symptom 
is  met  with  in  cerebral  haemorrhage,  ursemia, 
meningitis,  and  in  some  cardiac  diseases. 
The  central  connexions  of  the  vagus,  m  the 
hemispheres,  extend  to,  or  are  connected 
with,  those  parts  which  are  concerned  m 
emotion,  and  it  is  probably  through  the 
agency  of  this  nerve  that  the  heart's  action 
is°  affected  in  excitement  and  fear.    In  many 
epileptic  fits  the  central  representations  ot 
the  nerve  are  the  parts  through  which  the 
consciousness  is  first  affected,  and  hence  the 
so-called  '  epigastric  aura,'  which  may  seem, 
to  ascend  to  the  throat.  _ 

A  similar  disturbance  is  m  aU  probability 
the  cause  of  the  globus  hystericus  and  oi  the 
laryngeal  spasm,  which  are  conspicuous  m 
some  epileptic  and  hysteroid  seizures.  The 
nerve  is  closely  connected  with  the  centre  or 
nerves  for  equihbration,  so  that  severe  ver- 
tigo, on  whatever  dependent,  is  often  foliovved 
bv  vomiting.  The  pneumogastric  nucleus  is- 
contiguous  to  the  mternal  auditory  nuc  eus, 
and  |art  of  the  auditory  nerve,  that  which 
comes  from  the  semicu-cular  canals  (tbe 
space-nerve  of  Cyon),  is  k^own  o  be  con^ 
cerned  in  equilibration.  In  the  vertigo 
Xch  results  from  disease  of  this  nerve  or  of 
the  canals  aabyrinthine  or  auditory  vertigo), 
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-vomiting  is  very  common,  and  the  nausea 
and  retching  of  sea-sickness  are  probably  due 
to  the  deranged  action  of  the  semicircular 
canals,  in  consequence  of  the  motion  of  the 
endo-lymph  disturbing  their  nerve-endings, 
which  in  turn  affect  the  pneumogastric 
centre.  It  is  possible  that  the  connexion  of 
the  vagus  with  the  equilibrial  nerves  is  by 
means  of  the  cerebellum,  disease  of  which 
so  constantly  causes  vomiting,  although  this 
connexion  has  not  yet  been  traced.  Con- 
versely, gastric  disturbance  of  the  vagus  is 
often  accompanied  by  vertigo,  especially 
when  combined  with  pre-existing  imperfect 
action  of  the  auditory  nerve. 

1.  Pharyngeal  Branches.  —  The 
branches  of  the  pneumogastric  which  enter 
the  pharyngeal  plexus  supply  the  constrictors 
of  the  pharynx  and  the  soft  palate.  Some 
have  asserted  that  aUthe  pharyngeal  branches 
are  derived  from  the  spinal  accessory.  The 
hranches  to  the  soft  palate  are  derived  from 
the  spinal  accessory.  "When  one  vocal  cord 
is  paralysed  from  disease  of  the  roots  of 
the  spinal  accessory,  the  levator  palati  on  the 
same  side  is,  as  a  rule,  also  paralysed,  and 
very  often  there  is  palsy  of  that  side  of 
the  tongue  from  damage  to  the  adjacent 
roots  of  the  hypoglossal  nerve.  See  Palate, 
Paralysis  of. 

(1)  Paralysis.  ■ —  Etiology,  —  The  most 
common  cause  of  paralysis  of  the  pharynx 
is  disease  of  the  origin  of  the  nerve  in  the 
medulla  ;  such  disease  commonly  also  in- 
volves adjacent  nuclei  {see  Labio-glosso- 
LAEYNGEAL  Paralysis).  Paralysis  may,  how- 
ever, result  from  meningeal  disease  outside 
the  medulla,  from  disease  of  the  bones  of  the 
base  of  the  skull,  but  scarcely  ever  from  dis- 
ease outside  the  skull.  It  occasionally  forms 
part  of  diphtheritic  paralysis. 

Symptoms.— The  chief  symptom  is  diffi- 
culty in  swallowing.    Food  lodges  in  the 
pharynx  about  the  epiglottis,  and  small  par- 
ticles and  liquids  may  enter  the  larynx.  If 
the  paralysis  is  limited  to  the  superior  con- 
strictor, liquids  may,  it  is  said,  be  forced  up 
into  the  nose  by  the  contraction  of  the  middle 
constrictor;  but  it  is  doubtful  whether  this 
.;Occurs  unless  the  palate  also  is  paralysed. 
The  affection  of  one  nerve  causes  only  slight 
trouble  in  deglutition,  no  doubt  because  of 
the  circular  arrangement  of  the  muscular 
£bres. 

Diagnosis.  —  The  only  conditions  with 
■which  paralysis  of  the  pharynx  can  be  con- 
founded are  spasm  and  organic  disease.  The 
■writer  once  saw  an  elderly  man  with  dis- 
■tmct  pharyngeal  paralysis,  who  had  been 
«ent  to  an  eminent  surgeon  because  the  diffi- 
<!ulty  m  swallowing  was  supposed  to  indicate 
cancer  of  the  throat.  A  careful  examination 
18  usually  sufficient  for  the  distinction. 

(2)  Spasm.— Spasm  of  the  pharynx  may 
*e  recognised  by  its  paroxysmal  character, 
*nd  IB  almost  always  part  of  'functional'  i 


nervous  disease.  It  forms  part  of  the  spasm 
of  hydrophobia ;  and  occurs  in  hysteria,  and 
in  some  other  allied  states.  Individuals  are 
sometimes  met  with  who  are  unable  to  take 
food  except  when  alone,  so  great  is  the 
amount  of  pharyngeal  spasm  which  results 
from  the  emotion  induced  by  the  presence  of 
other  people.  Other  emotional  states  may 
have  a  lilie  effect ;  in  fear  and  intense  grief 
swallowing  may  be  impossible,  partly  from 
this  cause. 

2.  Laryngeal  Branches.— It  will  be  re- 
membered that,  of  the  two  laryngeal  nerves, 
the  superior  is  the  sensory  nerve  for  the 
larynx,  and  also  supplies  motor  power  to  the 
crico-thyroid  muscle,  which  is  the  tensor  of 
the  cords;  while  the  recurrent  laryngeal  is 
purely  motor,  and  supphes  the  other  muscles. 
The  motor  fibres  of  both  are  derived  from 
the  spinal  accessory.  Of  the  muscles,  the 
most  important  in  regard  to  paralysis  are 
the  chief  abductor,  the  posterior  crico-ary- 
tsenoideus  (which  draws  the  postero-external 
angle  of  the  arytenoid  cartilage  backwards, 
and  so  moves  the  processus  vocalis  outwards) ; 
the  chief  adductor,  the  lateral  crico-arytaenoi- 
deus  (which  draws  the  postero-external  angle 
of  the  arytenoid  cartilage  outwards,  and  thus 
the  processus  vocalis  inwards)  ;  and  the 
arytaenoideus  (which  approximates  the  two 
arytenoid  cartilages).  Other  muscles,  acting 
at  the  same  time,  increase  the  power  of 
closure. 

(1)  Par ahjsis. —Only  paralysis  of  the  ab- 
ductors and  adductors  need  be  discussed  in 
this  article.  That  of  the  tensors  and  laxors 
of  the  vocal  cords,  although  very  important 
among  laryngeal  diseases,  is  always  the  re- 
sult of  local  conditions,  not  of  lesions  of  the 
pneumogastric  nerve. 

-Etiology.— Almost  aU  diseases  of  the 
nerve-trunk  affect  the  fibres  to  the  larynx, 
the  only  exception  being  the  diseases  of  the 
trunk  below  the  origin  of  the  recurrent  laryn- 
geal. Syphilitic  and  other  intracranial  dis- 
ease, injuries,  and  pressure  by  tumours,  aU 
have  this  consequence  ;  and  the  motor  para- 
lysis is,  necessarily,  almost  as  complete  in 
disease  of  the  recurrent  laryngeal  as  in  that 
of  any  part  of  the  trunk  of  the  pneumo- 
gastric. In  multiple  neuritis,  especially  that 
due  to  diphtheria  and  toxic  influences  other 
than  alcohol,  the  larynx  is  also  sometimes 
paralysed.  Disease  affecting  the  fibres  of 
origin  of  the  spinal  accessory  at  the  medulla, 
or  its  trunk  in  the  neck,  or  the  recurrent 
nerve,  usually  causes  paralysis  on  one  side 
only,  but  unilateral  palsy  is  rare  from  general 
causes,  such  as  those  that  give  rise  to  poly- 
neuritis. Disease  of  the  nucleus  of  the  nerve 
is  usually  bilateral.  Another  occasional 
cause  of  bilateral  paralysis  is  the  implica- 
tion of  both  recurrents  in  growths  in  the 
upper  part  of  the  thorax. 

Symptoms. — In  complete  unilateral  para- 
lysis the  affected  vocal  cord  is  usually  in 
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half-abduction,   in    the   position  assumed 
after  death.     Although  there  is  loss  of  all 
movement,  that  of  adduction  is  the  obtrusive 
defect.    In  phonation,  the  unaffected  cord 
moves  up  to  or  beyond  the  middle  line,  while 
the  paralysed  cord  remains  motionless ;  and 
the  movements  outwards  in  inspiration  and 
inwards  in  expiration,  are  performed  only 
by  the  healthy  cord.    The  voice,  under  these 
circumstances,  may  be  hoarse,  or  it  may  be 
little  altered,  the  healthy  cord  being  moved 
beyond  the  middle  line  into  sufficient  prox- 
imity to  the   other  to   permit  iihonation. 
Complete  approximation,  such  as  is  necessary 
for  a   cough,  is  impossible  ;   and  in  the 
attempt  to  cough  the  patient  only  succeeds 
in  driving  air  quickly  through   the  open 
glottis,  and  no  sudden  explosive  cough  is 
possible.    Sometimes,  in  complete  unilateral 
paralysis,  the  affected  cord  is  not  in  semi- 
abduction,  but  is  nearly  up  to  the  middle 
line.    It  is  in  the  position  for  phonation,  and 
so  there  is  no  defective  approximation  in 
uttering  vowel-sounds  ;  but  when  phonation 
is  over,  and  especially  during  inspiration, 
the  healthy  cord  is  abducted,  while  the  para- 
lysed cord  remains  motionless.    Thus  the 
loss  of  abduction  is  the  conspicuous  defect. 
On  what  the  difference  in  tbe  position  of  the 
paralysed  cord  depends,  whether  it  is  in  ab- 
duction or  in  adduction,  is  not  quite  certain. 
The  position  of  adduction  is  seen  especially 
in  paralysis  of  the  recurrent  nerve.    One  ex- 
planation is  that  the  position  of  abduction  is 
the  early  state,  and  that  after  a  time,  in  some 
cases,   adduction  results   from  unopposed 
muscular  contracture  (Riegel),  but  it  is  prob- 
able that  the  key  to  the  problem  lies  in  the 
greater  power  of  the  adductors,  which  causes 
adduction  to  result  from  electrical  stimula- 
tion of  the  recurrent  laryngeal,  and  a  defect, 
equally  distributed,  will  have  far  more  rela- 
tive influence  on  the  more  feeble  abductors. 
When  the  cord  is  in  the  position  of  adduc- 
tion, the  voice  is  high-pitched.  At  rest  there 
is  no  dyspnoea,  but  on  exertion  the  unab- 
ducted  cord  interferes  with  the  entrance  of 
sufl&cient  air,  and  respiration  becomes  stridu- 
lus and  short ;  but  there  is  rarely,  if  ever, 
sufficient  dyspnoea  to  render  tracheotomy 
necessary. 

Bilateral  paralysis  is  much  less  common. 
It  may  be  due  to  central  disease ;  to  diph- 
theria ;  to  multiple  neuritis ;  to  pressure  on 
both  recurrent  laryngeal  nerves  from  tumours 
in  the  upper  part  of  the  thorax;  or  to  the 
iniury  of  these  nerves  in  the  excision  ot  en- 
larged thyroid.  Two  remarkable  cases  have 
been  recorded  (Baiimler,  Johnson),  m  which 
pressure  on  one  recurrent  laryngeal  and  vagus 
has  caused  paralysis  of  both  vocal  cords,  m 
one  case  equally,  in  the  other  less  on  the  side 
opposite  to  the  tumour  than  on  the  same 
Bide.  Sir  George  Johnson  snggef-ts  that  the 
mechanism  is  probably  an  inhibition  ot  the 
central  nucleus  on  both  sides,  by  the  pressure 


of  the  afferent  fibres  in  the  va.gus.    In  bi- 
lateral paralysis  the  same  difference  in  the 
position  of  the  cords  is  met  with  as  in  uni- 
lateral paralysis.    Sometimes  they  are  apart, 
in  half-abduction,  and  sometimes  approxi- 
mated in  adduction.    In  each  case  they  are 
motionless.  In  the  first  instance  the  absence 
of  the  adduction  for  phonation  is  more  con- 
spicuous than  the  want  of  respiratory  move- 
ment, and  leads  to  the  condition  being  desig- 
nated paralysis  of  the  adductors;  in  the 
latter  the  absence  of  the  normal  abduction 
on  inspiration  attracts  chief  attention,  and 
there  is  said  to  be  paralysis  of  the  abductors. 
It  is  probable  that  the  explanation  above 
given  apphes  to  these  cases  also.    The  differ- 
ence between  the  two  m  their  symptoms  is 
very  great.    When  the  vocal  cords  are  in 
abduction,  phonation  is  almost,  or  quite, 
impossible,  and  there  is  no  closure  of  the 
glottis  in  cough.    There  may  be  no  dyspnoea 
except  during  very  active  exercise.  When,, 
however,  the  cords  are  near  the  middle  line, 
the  patient's  condition  is  very  different.  He- 
is  able  to  speak,  but  only  in  a  high,  stridulous 
voice.  The  most  urgent  sjTnptoms  arise  from 
the  absence  of  the  normal  respiratory  move- 
ments. Instead  of  beuag  abducted  in  inspira- 
tion, the  pressure  of  the  air  brings  the  cords 
closer  together,  while  the  current,  in  expu-a- 
tion,   separates  them.      This  inspiratory 
approximation  of  the  cords  constitutes  a 
source  of  the  gravest  danger.    When  the 
patient  is  at  rest  enough  air  may  enter  to 
prevent  dyspnoea,  but  exertion  brings  on 
stridor  and  intense  difficulty  of  breathmg. 
The  least  sweUing  of  the  cords  occludes  the 
glottis  entirely.    This  condition  is  one  of 
oxeat  rarity,  and  is  most  commonly  due  to 
central  disease,  especially  of  degenerative 

nature.  , 

Slight  impau-ment  of  adduction  ot  the 
cords  is  a  very  common  and  much  less 
grave  affection,  met  with  in  general  weak- 
ness, hysteria,  and  local  inflammatory  dis- 
eases. It  has  been  termed  '  phonic  paralysis, 
because  m  the  shght  effort  of  speaking  the 
cords  are  not  approximated,  while  m  the 
stronger  effort  of  the  cough  they  are  brought 
together  perfectly.  It  does  not  result  from 
nerve-lesions.  a.  ,« 

AncBsthesia  of  the  larynx  may  result  tram 
disease  of  the  superior  laryngeal  nerve,  but 
is  extremely  rare  from  this  cause.  Lessenea 
sensibiUty,  bilateral  in  character,  is  not  un- 
common in  central  disease  of  the  medulla. 

(2)  Spasm.— The  common  form  of  spasm 
of  the  laryngeal  muscles  is  that  of  the 
adductors.  The  muscles  which  close  th& 
glottis  are  far  more  powerful  than  those 
which  open  it,  hence  any  n-ritatiou  of  the 
nerves-direct,  central,  _ '^"fl^f-^'^.f^ 
closure.    For  this  closui-e,  smce  it  plajs  an 


Closure,     rur  umo  wi^o^^v^v.,  ^   ■  „r  nrn- 

important  part  in  maiiy  pl^y^i?^^?;"^; 
cesses,  a  central  mechanism  is  V^oM^^^a. 
which  is  readily  excited  by  various  means- 


PNEUMOGASTRIC  NERVE,  DISEASES  OF 


487 


In  cough,  for  instance,  it  may  be  stimulated, 
not  only  from  the  special  afferent  nerves  of 
the  throat,  larynx,  and  lungs,  but  also  by 
those  of  the  stomach,  and  even,  it  is  beheved, 
by  the  branch  of  the  vagus  which  goes  to 
the  external  auditory  meatus.  Spasmodic 
cough  may  result  from  the  simple  irritability 
of  the  centre,  as  in  hysteria  ;  and  a  peculiar 
barking  cough  is  occasionally  the  result  of 
masturbation  in  boys.  In  whooping  cough, 
again,  the  glottis,  after  being  closed,  is  im- 
perfectly relaxed,  so  that  a  sound  accom- 
panies the  next  inspiration.  Simple  laryngeal 
spasm,  without  imphcation  of  the  expiratory 
muscles  (laryngismus  stridulus),  occurs  in 
children,  in  whom,  in  consequence  of  the 
constitutional  condition  known  as  rickets, 
the  central  nervous  system  is  in  a  state  of 
undue  irritability.  In  this  the  vaso-motor 
centre  seems  to  participate ;  a  child,  on  some 
exciting  cause,  as  a  start,  a  reflex  impression, 
or  on  none,  suddenly  turns  pale,  is  unable  to 
get  its  breach  for  a  few  seconds,  and  then, 
the  spasm  relaxing,  air  is  drawn  through  the 
slowly  opening  glottis  with  a  crowing  noise. 
Quite  similar  attacks  may  occur  in  adults. 
They  may  be  accompanied  by  distinct  con- 
vulsive action  elsewhere.  In  the  paroxysms 
of  epilepsy  a  similar  combination  is  seen ; 
the  epileptic  cry  is  the  result  of  laryngeal 
spasm.  Hydrophobia  also  is  attended  with 
a  paroxysmal  closure  of  the  glottis. 

Since  the  closure  of  the  glottis  is  the 
physiological  effect  of  irritation  of  the  afferent 
laryngeal  nerves,  it  is  not  surprising  that 
spasm  accompanies  a  large  number  of  laryn- 
geal diseases,  varjdng  in  its  prominence 
according  to  the  irritative  nature  of  the 
disease,  and  the  irritability  of  the  reflex 
mechanism ;  and,  since  the  latter  is  most 
intense  in  children,  we  have  in  them  a  con-  j 
dition  in  which  the  slightest  local  catarrh  | 
gives  rise  to  spasm.  The  attacks  tend  to  i 
occur  especially  at  night,  when  the  reflex  ' 
centres,  released  by  sleep  from  the  control 
of  the  higher,  are  in  their  most  active  state,  j 
Spasm  may  occur,  not  merely  from  irritation 
of  the  laryngeal  nerve,  but  from  that  of  the 
vagus  below,  or  by  compression  by  tumour, 
the  afferent  nerves  from  the  lungs  being 
sufficient  to  generate  it.  Reflex  spasm  is 
always  bilateral  in  character.  Direct  spasm 
by  irritation  of  the  recurrent  laryngeal 
usually  involves  only  one  vocal  cord ;  but  in 
a  few  cases  spasm  so  excited  has  been  bi- 
lateral. This  result  can  only  be  explained 
either  by  assuming  the  irritation  of  some 
afferent  fibres,  or  by  ascribing  it  to  the  spasm 
of  the  arytsenoideus,  which  is  a  bUateral 
muscle  (Krishaber). 

A  very  rare  condition  of  '  functional 
spasm '  has  been  described,  in  which  spasm 
is  excited  by  attempts  to  speak.  It  has  been 
thought  to  be  similar  in  its  nature  to  writer's 
cramp. 

8.  Pulmonary  Branches.— The  effect 


of  disturbance  of  the  pneumogastric  on  the 
respiratory  movements,  and  the  reflex  effect 
of  disturbances  of  the  afferent  pulmonary 
branches,  have  been  already  described.  The 
muscular  fibres  of  the  bronchi  are  innervated 
by  the  nerve,  and  their  paroxysmal  contraction 
in  asthma  is  thought  to  be  produced  through 
its  agency.  It  has  been  asserted  that  the 
plain  muscular  fibres,  said  to  exist  through- 
out the  lung-tissue,  are  supplied  by  it  (Ger- 
lach),  and  their  contraction  has  been  assumed 
to  explain  a  peculiar  form  of  emphysema, 
which  has  been  observed  in  compression  of 
the  pneumogastric  (Tuczek) ;  but,  since  deep 
breathing  of  a  costo-superior  type  was  ob- 
served, it  is  possible  that  the  effect  is  the 
result  of  the  energetic  respiration  from  the 
disturbance  of  the  centre.  The  pneumo- 
gastric is  commonly  believed  to  contain 
vaso-motor  fibres  for  the  vessels  of  the  lungs, 
but  Brown-Sequard  and  Franck  have  sepa- 
rately shown  that  these  fibres  are  contained, 
not  in  the  vagus,  but  in  the  sympathetic. 
Vascular  lesions  of  the  lungs  have,  however, 
been  observed  after  section  of  the  vagus. 
Michaelson  noted  rapid  congestion  and 
haemorrhage,  and  the  congestion  is  some- 
times noted  after  lesions  of  the  pons.  In  a 
case  of  haemorrhage  into  the  pons,  fatal  in 
two  hours,  the  vsriter  found  intense  con- 
gestion with  extravasation  into  the  left  lung, 
and  haemorrhages  in  the  left  extremity  of  the 
stomach. 

After  section  of  the  vagus,  animals  die 
firom  chronic  pneumonia,  and  hence  the 
vagus  has  been  supposed  to  be  a  trophic 
nerve  for  the  lungs.  But  the  changes  have 
been  accounted  for  by  the  entrance  into  the 
bronchi  of  food  from  the  pharynx,  in  conse- 
quence of  the  obstructive  paralysis  of  the 
(Esophagus,  and  the  paralysis  of  the  larynx 
(Traube,  Steiner).  All  admit  that  this  is  one 
cause  of  the  pulmonary  affection,  but  differ 
as  to  its  adequacy  in  all  cases.  The  question 
is  still  undecided. 

4.  Cardiac  Branches. — The  inhibitory 
effect  of  irritation,  and  the  acceleration  of  the 
heart's  action  which  results  from  lessened 
action  of  the  vagus,  have  been  before  alluded 
to.  The  increased  frequency  has  been  several 
times  observed  in  cases  of  local  disease  of  the 
vagus  in  the  thorax,  compression  by  medi- 
astinal tumours,  &c.  In  a  case  of  phthisis, 
for  instance,  in  which  the  pulse  was  at  first 
occasionally,  and  afterwards  constantly,  jfre- 
quent  (130-148),  Meixner  found  the  left  vagus 
enclosed  in  a  mass  of  enlarged  glands  in  the 
upper  opening  of  the  thorax.  The  vagus  is 
also  the  afferent  nerve  firom  the  heart,  and 
although  we  are  normally  imconscious  of  the 
cardiac  action,  some  of  the  disordered  sensa- 
tions of  disease  are  apparently  produced 
through  its  agency.  The  subject  of  angina 
pectoris,  and  its  relation  to  the  vagus,  is 
discussed  in  a  separate  article,  but  it  may  ba 
here  noted  that  in  some  anginal  attacks  the 
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heart's  action  is,  for  a  time,  arrested  or  re- 
tarded, and  that  in  a  few  cases  these  symp- 
toms have  been  found  associated  with  organic 
disease  of  the  cardiac  plexus.  Thus  in  a  case 
in  which,  during  paroxysms  of  intense  anginal 
anguish,  the  heart's  action  was  arrested  for 
four  or  six  pulsations,  Heine  found  a  tumour 
involving  the  cardiac  plexus.  In  a  case 
recorded  by  Blandin,  anginal  attacks  were 
associated  with  a  small  tumour  of  the  vagus. 
Further,  there  are  afferent  fibres  from  the 
heart  inhibiting  the  action  of  the  vaso-motor 
centre,  and  these  are  probably  stimulated  in 
some  anginal  seizures.  See  Angina  Pec- 
toris. 

After  disease  or  injury  of  the  vagus,  the 
heart  has  been  found  in  a  state  of  fatty 
degeneration,  and  hence  it  has  been  thought 
that  the  vagus  contains  trophic  fibres  for  the 
cardiac  substance. 

5.  Branches  to  the  Alimentary- 
Canal. — The  branches  to  the  oesophagus 
are  rarely  diseased  except  in  cases  of  affection 
of  the  nerve-trunk  or  of  the  centre.  In  very 
rare  cases  such  disease  has  caused  difticulty 
in  swallowing,  simulating  stricture.  Spasm 
of  the  oesophagus  is  more  frequent.  The 
vagus  is  the  sensory,  and  in  part  the  motor 
nerve  for  the  stomach.  Its  fibres  are  very 
sensitive  to  any  local  irritation,  and  not 
rarely  the  seat  of  spontaneous  neuralgia. 
Hunger  is  generally  believed  to  be  a  pneu- 
mogastric  sensation,  and  complete  loss  of 
the  sensations  of  hunger  and  thirst  was 
noted  in  a  case  of  softening  of  the  root  of 
the  vagus  from  an  aneurysm  of  the  vertebral 
artery  (Johnson).  Appetite,  however,  is  not 
always  lost  in  animals  when  the  pneumo- 
gastrics  have  been  divided  (Reid).  In  some 
cases  of  disease  of  the  nerve,  excessive  ap- 
petite has  been  noted.  This  symptom,  for 
instance,  was  present  in  one  case,  in  con- 
junction with  dyspnoea,  noisy  breathing,  and 
vomiting  of  unaltered  food ;  post  mortem, 
both  pneumogastrics  were  found  atrophied 
(Swan).  In  another  case  of  insatiable  appe- 
tite, small  neuromata  were  found  on  the 
nerve.  It  is  possible  that  the  polyphagia 
may  be  in  part  the  result  of  the  defective 
digestion  of  food. 

The  pneumogastric  is  also  in_  part  the 
motor  nerve  of  the  stomach ;  after  its  section 
the  contractions  of  the  organ  are  lessened, 
although  not  altogether  arrested.  Vomiting 
is  probably  produced  through  its  agency,  by 
varied  reflex  and  central  irritation.  In  the 
latter  case  (as  in  meningitis)  the  voiniting  is 
sometimes  extremely  rapid.  The  writer  has 
known  paroxysmal  vomiting  to  result  from 
the  intermitting  pressure  of  a  tumour  on 
the  vagus;  and  Boinet,  having  exposed  the 
vagus  in  an  operation  in  the  neck,  noted 
that  whenever  he  touched  the  nerve  the 
patient  vomited. 

The  vagus  accelerates  the  contraction  of 
the  intestines,  but  no  intestinal  symptoms 


have  been  observed  to  result  from  its  dis- 
ease. 

General  Diagnosis. — The  chief  symptoms 
on  which  the  diagnosis  of  disease  of  the 
vagus,  in  any  given  case,  would  rest,  are  the 
laryngeal  paralysis ;  retarded  respiration ; 
accelerated  or  retarded  heart ;  and  vomiting. 
The  diagnosis  of  the  seat  of  the  disease  rests 
upon  the  range  of  the  symptoms,  and  the 
associated  morbid  processes.  Disease  of  the 
trunk  of  the  vagus  is  much  less  common 
than  disease  of  its  branches  or  roots.  Para- 
lysis of  one  vocal  cord,  for  instance,  is  almost 
always  the  result  of  pressure,  either  on  the 
recurrent  laryngeal,  or  on  the  roots  of  the 
spinal  accessory  at  the  medulla.  Bilateral 
symptoms  are  usually  due  to  central  disease, 
or  else  (if  sUght)  are  of  merely  local  origin. 
In  most  cases  of  pressure  on  the  trunk  and 
branches  of  the  vagus  the  cause  of  the  symp- 
toms is  distinct,  the  only  exception  being 
deep-seated  tumours  in  the  thorax. 

Prognosis. — The  prognosis  is  that  of  the 
cause  of  the  disease,  and  is  sufficiently  dis- 
cussed in  other  articles. 

Treatment.  —  Little  can  be  said  on  the 
general  treatment  of  the  diseases  of  the 
pneumogastric,  since  it  depends  on  the  dif- 
ferent conditions  to  which  the  symptoms  are 
due,  and  which  are  described  elsewhere. 
Central  disease,  and  causes  of  pressure  on 
the  nerve,  are,  as  a  rule,  beyond  the  range  of 
treatment.  Whenever  there  is  reason  to 
suspect  pressure  on  the  nerve-roots  (from  the 
combination  of  paralysis  of  the  tongue,  palate, 
and  one  vocal  cord),  iodide  of  potassimn 
should  be  given,  siace  this  condition  is  more 
frequently  due  to  syphilis  than  to  any  other 
cause.  In  laryngeal  paralysis  the  local  appU- 
cation  of  electricity  is  sometimes  useful,  but 
more  so  in  the  weakness  which  depends  on 
local  causes  than  in  that  which  is  due  to 
nerve-lesions.  Injections  of  strychnine  are 
also  sometimes  useful,  even  when  its  admin- 
istration by  the  mouth  is  without  effect.  In 
central  paralysis  the  treatment  will  depend 
on  the  indication  given  by  the  mode  of  onset 
regarding  the  nature  of  the  lesion,  whether 
softening  or  degeneration.  In  all  spasmodic 
affections,  sedative  inhalations,  especially 
chloroform,  are  useful;  and  of  especial  ser- 
vice is  the  diminution  of  the  afferent  impres- 
sions from  the  larynx  such  as  may  be  pro- 
duced by  the  application  of  cocaine.  Brom- 
ides and  morpline  alone  lessen,  in  effective 
degree,  the  irritability  of  the  nerve-centre. 

W.  R.  Gowebs. 

PNEUMOGRAPH  (n-i/eu^cof,  the  lungs ; 
and  ypa<^<u,  I  write).— An  instrument  for  re- 
cording the  movements  of  respiration.  See 
Physical  Examination. 

PNEUMONIA  {ttvcvixcov,  the  lungs).— 
Inflammation  of  the  substance  of  the  lungs. 
See  Lungs,  Inflammation  of. 
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PNETJMO-PEBICARDIUM  (TrfeC/^a, 
air;  and  ■n-epiKapBcop,  the  pericardium).— A 
collection  of  gas  in  the  pericardium.  See 
Pericardium,  Diseases  of. 

PNEUMOTHORAX  (rrvevfia,  air ;  and 
dapa^,  the  chest).— A  collection  of  gas  in  the 
cavity  of  the  pleura.  See  Pleura,  Dis- 
eases of;  and  Lungs,  Perforation  of. 

POCK. — ^A  popular  term  for  pustule,  as 
though  a  pocket  or  pouch  in  the  skin  filled 
with  pus.  From  the  plural  of  pock  is 
derived  pox ;  hence,  small-pox,  chicken-pox, 
the  great  pox  or  venereal  pox,  and  so  forth. 

PODAGRA  (ttoCv,  the  foot ;  and  aypa,  a 
seizure). — A  common  synonym  for  gout,  as 
it  usually  attacks  the  foot.    See  Gout. 

PODALGIA  {ttovs,  the  foot ;  and  SKyos, 
pain). — A  name  for  pain  in  the  foot,  due  to 
any  cause,  such  as  gout,  rheumatism,  &c. 

POINTS    DOULOUREUX  (Fr.)— 

Tender  points  in  connexion  with  the  affected 
nerves  in  neuralgia.    See  Neuralgia. 

POISONOUS      ANIMALS.  —  See 

Venom  AND  ITS  Effects  ;  Venomous  Animals. 

P9ISONOUS  POOD.— Under  certain 
conditions,  various  articles  of  diet  may  be- 
come possessed  of  poisonous  properties. 
This  may  arise  from  a  variety  of  causes, 
in  addition  to  the  introduction  of  known  and 
specific  poisons.  Articles  of  food  may  be- 
come more  or  less  poisonous  from  the  follow- 
ing causes : — 

1.  Flesh  may  contain  some  poisonous 
substance  administered  as  a  drug  or  eaten  as 
a  food. 

2.  Poisonous  substances  may  be  derived 
from  the  vessels  in  which  the  food  has  been 
kept,  for  example,  tinned  provisions  may 
become  contaminated  with  tin  derived  from 
the  vessel  or  solder ;  beer  and  cider  which 
have  stood  in  leaden  pipes  may  become 
contaminated  with  lead. 

3.  Poisonous  substances  may  be  added 
by  way  of  adulteration,  as  in  the  case  of  the 
colouring  of  preserved  peas  and  olives  with 
copper  salts. 

4.  Certain  hinds  of  foods  may  develop 
poisons  even  in  the  fresh  state,  for  example, 
meat  and  some  kinds  of  fish,  as  mussels, 
salmon,  and  sardines. 

5.  Food  may  become  poisonous  from 
the  development  of  poisons  (such  as  pto- 
maines or  alkaloidal  poisons,  and  albumoses 
or  proteid  poisons)  as  the  result  of  fer- 
mentative or  putrefactive  changes  in  the 
albuminous  constituents,  produced  by  the 
agency  of  ferments. 

6.  Food  may  be  poisonous  from  the  pre- 
sence of  the  germs  or  spores  of  certain 
specific  or  parasitic  diseases,  namely,  tuber- 
culosis, trichinosis,  actinomycosis,  hydatid 


disease,  and  anthrax  disease  may  be  con- 
veyed to  man  in  this  way,  or  the  germs  or 
spores  of  diseases  may  obtain  access  to  food 
from  exposure  to  sewer  air. 

7.  The  flesh  of  animals  may  be  poisonous 
from  the  animals  having  fed  on  noxious  or 
poisonous  plants ;  and  under  this  head  may 
be  classed  poisonous  honey  which  bees  have 
gathered  from  poisonous  plants. 

8.  Food,  and  especially  milk,  may  be- 
come infected  with  pathogenic  micro-organ- 
isms or  poisons  of  human  origin,  for  example, 
enteric  fever,  diphtheria,  and  scarlet  fever. 

9.  Food  may  contain  various  parasites ;  for 
description  of  which  see  Entozoa. 

Sound  and  unsound  meat. — The  obvious 
characteristics  of  good  sound  fresh  meat  are 
that  its  colour  is  red ;  it  is  marbled  in  ap- 
pearance; firm  and  elastic  to  the  touch; 
possessing  a  slight  but  not  unpleasant  odour, 
which  is  especially  detected  when  a  clean 
knife  is  thrust  into  the  meat  and  withdrawn; 
and  when  exposed  to  the  air  for  a  day  or 
two,  it  should  neither  become  dry  on  the 
surface,  nor  wet,  nor  sodden.  Sound  meat 
is  slightly  acid  to  litmus  paper  ;  unsound 
meat  may  be  neutral  or  alkaline.  With 
commencing  putrefaction  the  colour  of  the 
meat  becomes  pale,  and  the  smeU  disagree- 
able, and  later  the  meat  softens  in  parts 
and  turns  green. 

Poisonous  Meat.  —  Oases  of  meat 
poisoning  have  occurred  from  the  eating  of 
the  following  kinds  of  meat :  boiled  ham, 
baked  pork,  boiled  and  salted  pork,  sausages, 
tinned  pigs'  tongues,  roast  beef,  brawn,  veal 
pie,  pork  pie,  beef  pie,  American  ham,  tinned 
ox-tongue,  chicken  broth. 

The  symptoms  exhibited  are  those  of 
more  or  less  severe  gastro-intestinal  disturb- 
ance, with  those  indicating  various  degrees 
of  disturbance  of  the  nervous  system.  The 
first  symptoms  of  illness  usually  set  in  some- 
what suddenly,  at  a  varying  period  after  the 
eating  of  the  poisonous  food ;  they  consist  of 
nausea,  vomiting,  abdominal  paia,  and  diar- 
rhoea (the  stools  being  generally  of  a  very 
offensive  character),  accompanied  with  a 
sense  of  faintness,  muscular  weakness,  and 
feeling  of  prostration,  which  is  sometimes 
very  severe.  Eigors  may  or  may  not  occur. 
These  symptoms  are  generally  followed  by 
fever  and  headache  (which  is  often  intense), 
and  great  thirst. 

If  the  illness  progresses,  however,  other 
nervous  disturbances  may  be  observed,  such 
as  cramps,  muscular  twitchings,  disturbances 
of  vision,  dilatation  of  the  pupils,  drowsiness, 
and  occasional  coma.  The  appearances  ob- 
served in  the  organs  of  the  body  after  death 
occurs  are  inflammatory,  hasmorrhagic,  or 
destructive  changes  in  the  stomach  and  in- 
testines ;  engorgement  of  the  lung-tissues 
with  blood ;  and  inflammatory  or  destruc- 
tive changes  in  the  liver  and  kidneys.  These 
phenomena  must  be  regarded  not  merely  as 
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the  result  of  local  irritation,  but  of  a  general 
disease  resembling  in  some  of  its  effects  the 
ordinary  specific  fevers. 

This  point  has  been  insisted  on  by  Sir 
George  Buchanan  in  one  of  his  Keports  to 
the  Local  Government  Board,  in  which  he 
says  '  that  the  phenomena  which  were 
spoken  of  as  food  poisoning  are  claiming  on 
ever-growing  evidence  to  be  regarded  as 
true  infective  diseases,  as  much  so  as  was 
scarlet  fever  or  tuberculosis;  that  they 
have  not  been  generally  admitted  into  this 
rank  arises,  first,  from  the  circumstance  that 
some  of  them  have  seemed  to  be  wanting 
in  the  incubation  period,  and,  secondly, 
because  they  are  rarely  recognised  as  being 
transmissible  from  person  to  person ;  while 
in  the  Middlesborough  epidemic  of  1888  we 
found  suggestion  of  disease  bacteria  opera- 
ting alternately  through  the  atmosphere 
and  through  infection  of  food  material  by 
them.' 

The  Middlesborough  epidemic  that  pre- 
vailed during  the  early  part  of  1888,  and 
which  resulted  in  490  deaths  during  the 
year,  in  a  population  of  98,000,  was  an 
epidemic  of  pleuro-pneumonia  due,  at  all 
events  in  part,  to  the  consumption  of 
American  bacon,  made  by  soaking  in  water, 
and  then  only  slightly  drying,  salted  pork 
imported  from  America.  In  this  bacon  there 
was  discovered  a  bacillus  which  was  capable 
of  producing  a  specific  general  fever,  the 
special  characteristic  of  which  .was  a  pleuro- 
pneumonia. 

From  investigations  of  the  cases  of  food 
poisoning  that  have  occurred  with  the 
various  kinds  of  meat  mentioned  above,  the 
following  inferences  may  be  drawn,  viz.  :— 

1.  In  food  rendered  poisonous  by  keeping 
we  find  one  or  both  of  two  things,  namely, 
a  living  microscopic  organism,  and  an  or- 
ganic chemical  poison  (ptomaine,  albumose, 
or  toxin). 

2.  The  material  that  is  in  all  probability 
immediately  operative  in  the  production  of  j 
morbid  phenomena  is  the  chemical  poison, 
which  is  probably  a  product  of  the  a,ction 
of  the  micro-organism  on  the  albuminons 
constituents  of  the  food. 

3.  The  micro-organism,  provided  its  sur- 
roundings are  favourable  to  its  growth  and 
activity,  may  produce  its  own  special  che- 
mical poison  firom  the  material  which  affords 
it  nourishment  either  outside  the  body  or 
within  it. 

4.  Both  the  micro-organism  that  produces 
the  chemical  poison  in  an  infected  food, 
and  the  chemical  poison  itself,  may  be  eva- 
nescent;  as  on  the  one  hand  the  micro- 
organism may  be  killed  by  its  own  products, 
and  on  the  other  the  chemical  poison  may 
undergo  destructive  changes,  so  that  the  m- 
fected  food,  poisonous  when  eaten  at  one 
time,  may  fail  to  be  poisonous  when  eaten 
at  a  later  period. 


5.  In  many  cases  of  food  poisoning  the 
incubation  period  has  been  traced ;  in  othera 
it  has  been  less  obvious,  and  in  some  there 
is  practically  none.  The  symptoms  which 
arise  after  the  incubation  period  are  prob- 
ably due  to  the  operation  within  the  body 
of  the  micro-organism,  and  the  symptoms 
produced  without  an  incubation  period  (i.e. 
from  half  an  hour  to  a  few  hours  after 
taking  the  food)  may  probably  be  due  to  the 
operation  of  the  organic  chemical  poison 
previously  produced  in  the  food.  This  infer- 
ence is  a  fair  one,  since  the  micro-organism 
would  require  time,  as  in  the  other  specific 
infections,  for  its  growth  and  cultivation  in 
the  body,  and  for  the  formation  of  its 
poisonous  chemical  product ;  whereas  the 
chemical  poison  previously  produced  in  the 
article  of  food  would  operate  more  speedily, 
the  rapidity  of  its  operation  being  in  pro- 
portion to  its  toxic  natvire,  the  amount  taken, 
and  the  individual  peculiarities  of  the  re- 
cipient. 

6.  Of  some  of  the  animal  foods  mentioned 
as  producing  poisonous  effects.  Dr.  Ballard 
has  tabulated  thirteen  instances,  in  which 
the  food  was,  or  consisted  largely  of — 

Pig's  meat  of  one  kind  or  another  in  9  instances 
Butcher's  meat  (kind  not  stated)  „   2  „ 

Veal  ,  1  instance 

Beef  )  1  )j 

Total     .       .  13 

This  is  probably  a  fair  representation  (rf 
the  relative  frequency  with  which  swine's 
flesh  gives  rise  to  specific  diseases  of  the 
kinds  referred  to,  as  compared  with  anirnal 
food  from  other  sources.  In  connexion  with 
these  forms  of  food  poisoning,  the  poisonous 
effect  is  not  necessarily  always  due  to  pto- 
maines or  albumoses  or  toxins  produced  by 
a  putrefactive  decomposition  of  the  article  of 
food  consumed.  In  some  cases  the  symptoms 
and  death  are  due  to  a  true  infection,  ex- 
tremely virulent  bacilli  having  been  found 
in  articles  of  food,  and  also  in  the  viscera  of 
individuals  who  have  died  from  eating  such 
articles. 

Some  of  these  bacilli,  as  Dr.  Klein  has 
shown  in  the  Portsmouth  pie-poisoning  case, 
may  not  be  pathogenic  on  inoculation,  though 
when  taken  by  the  mouth  or  in  cultures 
they  may  produce  a  chemical  poison,  which, 
received  into  the  alimentary  canal,  produces 
illness  and  death,  if  in  suflicient  quantity.  _ 

The  toxicogenic  powers  of  these  bacteria 
are  largely  influenced  by  the  couditionsi 
under  which  they  develop.  The  most  im- 
portant of  these  conditions  are — 

(a)  The  nature  of  the  food  infecting  the 
body ;  (h)  the  temperature ;  (c)  the  amount 
of  oxygen  supplied  ;  {d)  the  time  which 
elapses  between  the  infection  and  the  con- 
sumption of  the  food.  1  •  ;i 

The  poisonous  properties  of  some  kmds  or 
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meats  and  fish  are  due  in  some  mstances  to 
the  fact  that  the  germs  which  they  contam 
grow  practicaUy  without  any  air-supply  (as 
was  m  aU  probabiHty  the  case  m  connexion 
with  the  tiimed-sahnon  poisoning  case  inves- 
tigated in  1891  by  the  writer,  and  the  tmned- 
sfu-dine  poisomng  case  investigated  in  1892  by 
Dr.  Stevenson).  In  such  cases,  in  all  prob- 
ability, the  contents  of  the  tm  were  not 
sterilised,  and,  after  sealing,  the  germs  within 
the  tin  continued  to  grow  anaerobicaUy,  and 
elaborated  a  chemical  poison. 

On  the  other  hand,  several  cases  have  been 
recorded  in  which  canned  meats  were  not 
poisonous  when  first  opened,  but  soon  be- 
came so  on  exposure  of  their  contents  to  the 
air.  In  such  cases,  the  meat  in  all  proba- 
bility becomes  first  infected  after  the  open- 
ing of  the  can. 

"With  regard  to  the  nature  of  the  chemical 
poisons  formed  in  articles  of  food  as  a  result 
of  infection  with  pathogenic  bacteria,  three 
classes  may  be  described — 

1.  The  ptomaines  or  putrefactive  animal 
alkaloids.   See  Ptomaines. 

2.  The  albumoses  or  poisonous  proteids, 
produced  by  bacterial  agency.  See  Albu- 
moses. 

3.  The  toxins  or  poisons  of  uncertain  com- 
position, also  doubtless  produced  by  bac- 
terial agency. 

Preventive  and  Cubative  Measuees. — 
Good  cooking,  namely,  exposure  to  a  suffici- 
ently high  temperature  for  a  sufficiently  long 
time,  is  undoubtedly  the  best  treatment — 
short  of  absolute  destruction — of  unsound  and 
diseased  meat.  Smoking  meat  is  less  effec- 
tive than  cooking ;  salting,  as  a  rule,  is  more 
effective  than  smoking,  but  there  is  evidence 
to  show  that  smoking  may  merely  hold  the 
Hfe  of  micro-organisms  in  suspense ;  for 
instance,  in  the  conversion  of  American 
salted  pork  into  American  hams,  a  specific 
germ  (a  bacillus)  has  been  known  to  retain 
its  harmful  properties.  The  best  precaution 
of  aU  is  cleanliness.  Factories  where  articles 
of  meat  are  prepared  and  tinned  should 
be  well  ventilated  and  lighted,  and  clean ; 
and  the  incursions  of  ground  air,  sewer  air, 
or  putrid  emanations  of  any  kind  should  be 
rigidly  prevented.  Kitchens  and  pantries 
should  also  be  similarly  cared  for. 

"With  regard  to  the  curative  measures  for 
the  results  of  eating  poisonous  food,  these 
must  be  guided  by  general  principles.  The 
gastro-intestinal  and  nervous  symptoms  are 
to  be  treated,  and  the  powers  of  the  patient 
sustained  until  the  poisonous  matter  is  re- 
moved by  excretion. 

In  many  cases  of  meat  and  fish  poisoning 
the  following  prescription  for  adults  is  a 
useful  one,  administered  every  three  or  four 
hours  until  the  effects  of  the  poison  have 
passed  away  :  Solution  of  the  perchloride  of 
mercury  Tr\^  xx ;  iodide  of  potassium  gr.  v ; 
chloral  hydrate  gr.  v ;    carbolic  acid  gr.  j ; 


aromatic  spirit  of  ammonia  ■tT\^  xx ;  chloroform 
water  ad  §  j  ;  one  dose. 

In  addition  to  the  different  forms  of 
meat  already  described  as  producing  poison- 
ous symptoms,  the  following  articles  of  food 
have  also  been  known  to  occasionally  produce 
toxic  effects. 

(a)  Tinned  articles  of  food. — Salmon, 
sardines,  anchovies,  ox  tongue,  pigs'  tongues, 
meat,  cherries,  apples,  and  peas. 

Tinned  cherries  and  apples  have  been 
known  to  produce  poisonous  effects  from 
soluble  tin  salts  contained  in  them,  produced 
in  all  probability  by  the  malic  acid  present 
in  the  juice  exerting  a  galvanic  action  upon 
the  solder  of  the  tins,  carrying  some  of  the 
tin  into  solution  as  a  malate  of  tin  {see 
four  cases  of  tinned-cherry  poisoning  in- 
vestigated by  the  writer :  Brit.  Med. 
Journ.,  April  12,  1890).  Tinned  and 
bottled  peas  sometimes  contain  copper  salts 
which  have  been  added  for  the  purpose  of 
colouring  them. 

(6)  Fish. — Gases  of  poisoning  by  fish, 
Crustacea,  and  the  various  shell-fish  of  our 
islands  are  not  infrequently  met  with. 
Generally  it  is  the  ingestion  of  crabs,  lob- 
sters, and  mussels  which  produces  such 
results.  Symptoms  of  gastro-intestinal  dis- 
turbance and  nettle-rash  are  usual,  but 
occasionally  fatal  results  ensue  fi-om  the  use 
of  mussels.  In  the  case  of  poisonous  mussels, 
Brieger  has  shown  the  toxic  effects  to  be  due 
to  a  ptomaine  which  he  has  named  mytilo- 
toxine,  and  which  is  doubtless  produced 
within  the  mussels  by  bacterial  agency,  the 
bacteria  most  probably  gaining  access  to  the 
mussels  through  the  medium  of  sewage- 
polluted  water — since  it  has  been  found  that 
mussels  gathered  on  shores  polluted  by 
sewage  are  not  infrequently  poisonous  in 
their  effects,  and  contain  the  toxic  ptomaine ; 
whereas,  if  laid  for  a  few  months  in  the  open 
sea,  they  soon  lose  their  poisonous  properties, 
and  cease  to  contain  the  toxic  ptomaine. 

(c)  MilJc. — This  important  article  of  diet 
may  produce  symptoms  of  poisoning  or 
disease  in  many  ways :  (1)  If  acid  from 
lactic  acid  fermentation  (due  to  the  presence 
of  the  bacillus  acidi  lactici),  it  is  frequently 
productive  of  flatulence,  sickness,  and  diar- 
rhoea in  children.  (2)  MUk  may  contain 
the  germs  of  typhoid  fever,  scarlet  fever, 
diphtheria,  and  cholera.  The  germs  of 
typhoid  fever  may  gain  access  to  the  millc,  ' 
either  in  water  polluted  by  typhoid  stools 
having  been  added  to  the  milk  or  used  to 
cleanse  the  milk  cans,  or  by  exposure  of  the 
milk  to  sewer  air.  The  germs  of  scarlet 
fever  may  be  conveyed  into  the  milk  from 
the  hands  of  a  milker  suffering  from  scarlet 
fever,  or  from  cows  suffering  from  a  disease 
identical  with,  or  closely  resembling,  human 
scarlet  fever.  Diphtheria  is  possibly  con- 
veyed from  the  cows  themselves,  and  cho- 
lera through  the  medium  of  contaminated 


492  POISONOUS  FOOD 

water.  (3)  Tubercle  may  gain  access  to 
the  milk  from  the  tubercular  udders  of  cows, 
and  if  the  milk  is  unboiled  it  is  in  this  way 
easy  to  account  for  the  high  mortahty  of 
young  children  from  tubercular  ulceration  of 
the  intestines  and  tabes  mesenterica.  (4) 
Milk  may  be  contaminated  from  the  aaimal 
suffering  from  foot-and-mou.th  disease  (vesi- 
cular eczema  of  the  mouth  and  interdigital 
spaces  of  the  feet) ;  if  there  are  vesicles  on 
the  teats  of  cows  suffering  from  this  disease 
the  virus  may  get  into  the  milk,  and  a  person 
consuming  that  milk  may  be  attacked  with 
fever,  vesicular  eruption  on  the  throat  and 
lips,  and  swelling  of  the  l5Tnphatic  glands  of 
the  neck. 

(d)  Cheese. — In  cheese  that  has  under- 
gone a  pecuhar  fermentation  a  poison  has 
been  discovered  by  Vaughan,  which  is  a 
ptomaine  named  tyrotoxicon  (diazo-benzene 
butyrate).  This  ptomaine  is  intensely  poi- 
sonous, producing  nausea,  dryness  of  the 
mouth  and  fauces,  a  sense  of  constriction  in 
the  throat,  vomiting,  diarrhoea,  and  great 
nervous  prostration.  The  symptoms  usually 
pass  off  after  the  lapse  of  a  few  hours,  but 
may  end  in  death  from  collapse.  Cheese 
containing  this  poison  is  not  necessarily 
altered  in  appearance  or  taste.  Butter  and 
cream,  as  well  as  cheese,  have  given  rise  to 
ptomaine  poisoning. 

(e)  Vegetables. — Vegetables  may  become 
poisonous  either  from  the  development  of 
poisonous  matter  produced  by  putrefactive 
changes,  or  from  the  addition  of  poisons,  as 
in  the  colouring  of  peas  with  copper,  or  from 
the  growth  within  them  of  fungi.  For  in- 
stance, actinomycosis,  a  disease  which  occa- 
sionally occurs  in  cattle  and  man,  is  now 
regarded  as  due  to  eating  raw  barley  or 
other  cereals  upon  which  the  actinomyces 
fungus  has  grown.  See  also  Ergotism  ;  and 
Mushrooms,  Poisoning  by. 

(/)  Water. — Drinking-water  may  produce 
poisonous  effects,  either  from  the  presence 
of  specific  micro-organisms  (generally  from 
pollution  of  the  water  with  sewage),  or  from 
contamination  of  the  water  with  metallic 
poisons,  such  as  lead  and  copper. 

Arthur  P.  Luff. 

POISONOUS  GASES.— ;See  Carbonic 
Acid,  Poisoning  by;  Carbonic  Oxide,  Poi- 
soning by ;  Prussio  Acid,  Poisoning  by ;  &c. 

POISONS.— Synon.  :  Fr.  Poisons;  Ger. 
Gifte. 

Definition. — There  is  no  legal  definition 
•of  the  word  poison,  and  the  definitions 
usually  proposed  are  apt  to  include  either  too 
much  or  too  little.  Generally,  a  poison  may 
be  defined  as  a  substance  having  an  inherent 
deleterious  property,  which  renders  it  capable 
of  destroying  life  by  whatever  avenue  it  is 
taken  into  the  system.  Substances  which 
act  only  mechanically,  such  as  powdered 
glass,  are  not  poisons.    In  popular  language, 


POISONS 

I  a  poison  is  a  substance  capable  of  destroying 
life  when  taken  in  small  quantities.  A 
poison,  then,  may  be  defined  as  any  sub- 
stance  which,  when  introduced  into  the 
system,  or  applied  externally,  injures  health 
or  destroys  life  irrespective  of  mechanical 
means  or  direct  thermal  changes.  See 
Poisonous  Food. 

Action.— -Poisons  may  exert  a  twofold 
action.  Their  action  is  either  local  or  remote, 
or  both  local  and  remote.  The  local  action 
of  a  poison  is  usually  one  of  corrosion,  inflam- 
mation, or  an  effect  on  the  nerves  of  sen- 
sation or  of  motion.  The  remote  actions 
are  usually  of  a  specific  character,  though 
some  writers  group  the  remote  effects  of 
poisons  under  two  heads,  and  speak  of  the 
common  and  specific  remote  effects  of  a 
poison.  The  local  actions  of  a  poison  of  the 
corrosive  class  are  usually  so  well  marked, 
and  so  easily  recognised,  that  the  fact  of  its 
administration  is  obvious.  The  same  may 
be  said,  in  a  lesser  degi-ee,  of  the  irritant 
poisons,  especially  the  mineral  irritants  ;  but 
here  the  symptoms  often  so  closely  simulate 
those  of  natural  disease,  as  to  render  the  dia- 
gnosis a  matter  of  great  difficulty.  An  accu- 
rate acquaintance  with  the  remote  specific 
effects  of  the  various  common  poisons  is 
indispensable  to  the  medical  practitioner. 
The  class  of  poison  which  has  been  adminis- 
tered or  taken  will  thus  be  suggested  to  his 
mind  by  the  symptoms  observed,  and  not 
infrequently  the  specific  poison  will  be  sus- 
pected. In  this  way  the  physician  may  often 
be  at  once  able  to  diagnose,  from  the  symp- 
toms alone,  the  administration  of  strychnine, 
henbane,  or  cantharides.  Great  care  must 
be  taken,  however,  not  to  draw  a  rash  con- 
clusion firom  one  symptom ;  as,  for  instance, 
from  the  tetanic  spasms  which  are  so  marked 
a  featm'e  in  strychnine  poisoning. 

It  is  generally,  but  not  universally,  held 
that  absorption  is  necessary  in  order  that  a 
poison  should  be  able  to  exert  its  specific 
effect.  Some  are  of  opinion  that  a  poison 
may  destroy  life  by  an  action  on  the  nervous 
system,  before  absorption  has  had  time  to 
take  place.  The  facts  in  support  of  this 
view  are,  however,  few,  and  open  to  doubt. 

Modifying  Circumstances. — The  usual 
action  of  poisons  may  be  greatly  modified — 
(1)  by  the  largeness  of  the  dose,  and  the  state 
of  aggregation,  admixture,  or  chemical  com- 
bination of  the  poisons  themselves ;  (2)  by 
the  part  or  membrane  to  which  they  are 
appUed ;  and  (3)  by  the  condition  of  the 
patient.  Thus,  for  example,  opium  may  be 
a  medicament  or  a  poison,  according  to  the 
dose  in  which  it  is  given ;  and  a  dose  of 
opium  which  may  be  beneficial  to  an  adult 
in  certain  states  of  the  system,  may  be  fatal 
to  a  young  child,  or  to  the  adult  when  suffer- 
ing, for  example,  from  Bright's  disease.  All 
barium  salts  are  poisonous,  except  the  sul- 
phate, which  is  one  of  the  most  insoluble  of 
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all  mineral  substances.-  The  simple  cyanides 
are  highly  poisonous,  and  the  same  may  be 
said  of  many  double  cyanides.  But  the 
double  cyanide  of  iron  and  potassium  (potas- 
sium ferro-cyanide)  is  almost  without  action 
on  the  system.  The  part  or  tissue  to  which 
a  poison  is  appHed  must  obviously  greatly 
affect  the  activity  of  a  poison,  owmg  to  the 
varying  rapidity  with  which  absorption  takes 
place  through  the  cutaueous,  mucous,  serous, 
and  other  surfaces  of  the  body.  Cm-are  may 
be  swallowed  in  a  considerable  dose,  without 
producing  any  appreciable  effect,  whilst  a 
small  quantity  of  the  same  substance  intro- 
duced into  a  wound  will  speedily  prove  fatal. 
It  has  been  found  that  when  a  poison  is 
slowly  absorbed,  so  that  it  can  be  either  dis- 
posed of  in  the  system  or  again  excreted  more 
rapidly  than  it  is  absorbed,  no  poisonous 
results  ensue ;  but  when  absorption  occurs 
so  quickly  that  the  poison  can  neither  be 
excreted  nor  destroyed  in  the  system  as 
rapidly  as  it  is  absorbed,  the  specific  effects 
of  the  poison  are  developed.  Curare,  for 
instance,  is  absorbed  by  the  gastric  mucous 
membrane  more  slowly  than  it  is  excreted 
through  the  kidneys.     But  if  the  renal 

>  arteries  be  hgatured,  the  poison  accumulates 
:  in  the  blood,  and  the  specific  effects  of  the 
'  poison  are  developed,  just  as  when  cnrare  is 
J  introduced  into  a  wound. 

Iddosyncrasy  has  much  to  do  with  the 
'  poisonous  or  hurtful  character  of  a  substance. 
;  Thus  pork,  mutton,  certain  kinds  of  fish, 
1  notably  shell-fish,   and  fungi  {see  MusH- 
;  ROOMS,  Poisoning  by),  have,  under  certain 
circumstances,  and  in  certain  persons,  pro- 
;  duced  all  the  symptoms  of  violent  irritant 
'  poisoning ;  whilst  others,  who  have  partaken 
'  of  the  same  food  at  the  same  time,  have 
enjoyed  perfect  immunity.  More  commonly, 
.  all  who  partake  are  affected,  but  with  vary- 
I  iog  degrees  of  severity.    Some  persons  are 
said,  on  good  authority,  to  be  capable  of 
taking  with  impunity  such  violent  poisons 
as  corrosive  sublimate  or  opium,  in  enormous 
!  doses,  and  this  independently  of  habit,  which 
!  is  known  to  have  such  a  large  influence  in 
modifying  the  effects  of  some  poisons,  notably 
I  of  the  narcotics.    A  tolerance  of  poisons  is 
sometimes  engendered  by  disease,  so  that  a 
poison  may  from  this  cause  fail  to  produce 
its  accustomed  effect.    Thus  opium  ia  largely 
tolerated  in  tetanus,  and  in  mania  from 
i  drink ;  and  mercurial  compounds  may  in 
severe  febrile  affections  fail  to  produce  the 
:  usual  constitutional  effects  of  the  metal.  On 
the  other  hand,  kidney-disease,  by  impeding 
elimination,  may   intensify  the  ordinary 
effects  of  a  poison ;  and  the  like  is  observed 
'  when  opiates  are  given  where  there  is  a  ten- 
I  dency  to  cerebral  congestion. 

Evidence. — In  order  to  raise  a  valid  infer- 
'  ence  in  the  mind  of  the  medical  attendant 
that  poison  has  been   administered  to  a 

>  patient,  certain  facts  must  be  brought  under 


his  notice  ;  and  without  the  concurrence  of 
at  least  two  or  more  of  these,  the  actuality 
of  poisoning  cannot  be  maintained.  The 
sources  of  evidence  in  cases  of  suspected 
poisoning  are  the  symptoms ;  the  post-mortem 
appearances ;  chemical  analysis  of  articles 
of  food  or  drink,  or  of  the  body  and  the 
excretions  ;  and  experiments  upon  animals. 
The  evidence  derived  from  these  sources 
being  compared  with  the  known  properties 
and  effects  of  various  poisons  in  authenti- 
cated cases,  wiU  enable  the  physician  to  form 
a  correct  opinion  as  to  the  probable  admini- 
stration or  not  of  a  poison.  The  poisons 
most  commonly  administered  are  opium, 
carboUc  acid,  arsenic  in  various  forms,  phos- 
phorus, oil  of  vitriol,  strychnine,  and  oxalic 
acid. 

It  is  rarely  that  the  symptoms  exhibited 
during  life  do  not  afford  some  clue  to  the 
cause  of  illness  ;  and  most  frequently  the 
symptoms  are  all  that  the  medical  attendant 
has  to  guide  him  to  a  diagnosis  of  the  nature 
of  the  case,  during  the  hfetime  of  the  patient. 
Sometimes,  however,  persons  are  found  dead 
as  the  result  of  poison,  concerning  the 
manner  of  whose  death  nothing  whatever- 
can  be  learned;  a  suspicion  of  poisoning 
arising  from  the  circumstances  under  which 
the  corpse  is  found.  Here  the  aid  of  chemical 
analysis  ought  invariably  to  be  invoked ;  and 
fortunately  in  these  cases  the  delay  involved 
in  making  an  analysis  is  of  comparatively 
little  moment.  The  effects  may  in  the  case 
of  many  persons  be  either  suddenly  or  slowly 
manifested;  hence  we  have  acute  and 
cJironic  poisoning.  Oases  of  chronic  poison- 
ing are  usually  the  result  of  the  repeated 
administration  of  small  doses  of  lead,  copper, 
mercury,  phosphorus,  or  arsenic.  All  of  these 
poisons  are  treated  of  in  separate  articles. 
The  general  conditions  which  should  excite  a 
suspicion  of  poisoning  are  the  sudden  onset 
of  serious  and  increasingly  alarming  symp- 
toms in  a  person  previously  in  good  health, 
especially  if  a  prominent  symptom  be  epigas- 
tric pain;  or  where  there  is  complete 
prostration  of  the  vital  powers,  a  cadaverous 
expression  of  the  countenance,  an  abundant 
perspiration,  and  speedy  death.  In  all  such 
cases  the  aid  of  the  chemist  is  required, 
either  to  confirm  well-founded,  or  to  rebut 
ill-founded,  suspicions. 

Classification. — Various  attempts  have 
been  made  to  classify  poisons  rationally. 
Perhaps  the  best  classification,  for  the  pur- 
poses of  the  medical  practitioner,  is  that 
which  groups  poisons  according  to  the  more 
obvious  symptoms  which  they  produce.  Our 
knowledge  of  the  more  intimate  action  of 
many  poisons  is  still  too  slight  to  admit  of 
any  useful  classification  according  to  the 
manner  in  which  they  specifically  affect  the 
vital  organs. 

Poisons  may  in  the  manner  indicated  be 
classified  as:  (1)  Corrosives;  (2)  Irritants; 
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and  (3)  Weurotics.  It  is  perhaps  at  present 
premature  to  attempt  a  systematic  division 
of  the  last  class.  The  class  of  neurotics 
embraces  poisons  so  widely  different  in  their 
action  as  opium  and  strychnine. 

1.  Corrosive  Poisons.— Enumeration. 
Ihe  action  of  one  of  the  most  typical  of  these 
poisons,  corrosive  sublimate,  is  fully  con- 
sidered under  a  special  head  {see  Mercury, 
Poisoning  by).  The  most  commonly  admi- 
nistered corrosives  are  the  mineral  acids- 
sulphuric,  nitric,  and  hydrochloric;  oxalic 
acid;  the  alkalis — potash,  soda,  and  am- 
monia ;  acid,  alkaline,  and  corrosive  salts — 
such  as  acid  sulphate  of  potassium,  carbo- 
nate of  potassium,  chlorides  of  zinc,  tin,  and 
antimony,  and  nitrate  of  silver. 

Symptoms.— The  mineral  acids  and  the 
alkaUs  have  no  specific  effect  on  the  system, 
their  action  being  at  first  almost  purely  local. 
Some  of  the  other  corrosives  enumerated 
may  have,  besides  their  local  effects,  a  remote 
and  constitutional  action.    The  symptoms  of 
corrosive  poisoning  are  marked  and  unmis- 
takable, except  v?hen  the  patient  is  an  infant. 
Immediately  after  swallowing  the  corrosive 
substance,  an  acid,  caustic,  or  metallic,  burn- 
ing sensation  is  felt  in  the  mouth,  fauces, 
gullet,  and  stomach;  and  this  speedily  ex- 
tends  over  the  whole   abdominal  region. 
Vomiting  is  speedy,  or  may,  rarely,  be  alto- 
gether absent.    The  vomited  matters  consist 
at  first  of  the  ordinary  contents  of  the 
stomach,  more  or  less  altered  by  the  action 
of  the  poison.    In  the  case  of  mineral  acids 
they  are  intensely  acid,  and  cause  copious 
effervescence  when  they  fall  upon  Hmestone 
or  marble.     No  relief  is  afforded  by  the 
evacuation  of  the  stomach;  and  later  the 
vomits  may  be  more  or  less  mingled  with 
altered  blood,  which  may  be  dark,  or  even 
black.     Shreddy  mucus,  casts  of  the  gullet 
or  stomach  formed  by  the  shedding  of  the 
mucous  membrane,  and  sometimes  even  the 
muscular  wall  of  the  oesophagus,  are  rejected. 
The   abdominal  pain  is  not  reUeved,  but 
greatly  aggravated,  by  pressure.    The  whole 
abdomen  becomes  distended,  owing  to  the 
gases  evolved  by  the  action  of  the  poison; 
the  diaphragm  is  pressed  upon,  and  intense 
dyspnoea  may  result,  owing  to  pressure  upon 
the  thoracic  viscera.    When  a  mineral  acid 
has  been  administered,  there  is  little  or  no 
bowel  action,  and  the  urine  may  be  sup- 
pressed; but  in  poisoning  by  the  alkalis, 
and  by  the  alkaline  ca/rbonates  and  sul- 
phides, there  may  be  purging.    The  mouth, 
tongue,  and  fauces  exhibit  the  local  effects  of 
the  corrosive  :  a  yellow  coating  in  the  case  of 
nitric  acid ;  white  at  first,  and  as  if  covered 
with  white  paint,  fi:om  sulphuric  acid;  and 
whitish  or  brown  and  less  thickly  coated 
from  hydrochloric  acid.     Yellow  or  brown 
stains  may  be  observed  on  the  skin,  extend- 
ing downwards  from  the  angles  of  the  mouth, 
and  caused  by  the  trickling  of  acid  or  other 


corrosive  fluid  from  the  mouth.  Meantime 
the  symptoms  develop  rapidly.  The  pain 
thirst,  dyspncua,  and  dysphagia  increase' 
ihe  patient,  at  first  excited,  with  rapid 
bounding  pulse,  becomes  bathed  in  cold  per- 
spiration, the  countenance  becomes  pinched 
the  pulse  more  rapid  and  thready.  Enormous 
eructations  of  gas  take  place,  but  these  afford 
no  relief.  The  patient  may  become  more  or 
less  cyanosed ;  but  this  will  depend  upon  the 
amount  of  dyspnoea.  The  intellect  is  usually 
clear  to  the  last.  Signs  of  collapse  come  on, 
and  the  patient  may  sink  within  a  period 
varying  from  six  to  twenty-four  hours.  If 
recovery  does  not  take  place,  death  usually 
supervenes  within  a  period  of  twelve  to 
twenty-four  hours.  Very  frequently,  and 
more  especially  in  poisoning  by  oil  of  vitriol, 
the  patient  survives  the  first  acute  symptoms 
only  to  perish  months  after,  should  not  the 
aid  of  the  surgeon  be  invoked  and  gastrotomy 
be  performed,  by  slow  starvation,  due  to 
local  injury  to,  and  subsequent  stricture  of, 
the  oesophagus.  The  use  of  bougies  in  these 
cases,  to  keep  the  gullet  patent,  seldom 
affords  permanent  relief. 

When  nitric  acid,  or  ammonia,  is  the 
poison  taken,  the  vapours  of  the  acid  or  of 
the  ammonia  may  gain  access  to  the  air- 
passages  and  lungs,  provoking  inflammation, 
which  is  commonly  fatal.  The  dyspnoea  and 
chest-symptoms  will  be  greatly  aggravated 
in  these  cases,  and  may  overshadow  the 
more  usual  symptoms  due  to  local  action  on 
the  digestive  canal.  In  poisoning  by  the 
caustic  alkalis  (potash  and  soda  lyes) 
diarrhoea,  with  discharge  of  blood,  is  more 
common  than  the  constipation  observed  in 
poisoning  by  the  mineral  acids.  Entire  sup- 
pression of  urine,  or  anuria,  is  the  rule  in 
poisoning  by  corrosive  sublimate. 

Oxalic  acid  in  concentrated  solution  is 
imdoubtedly  a  corrosive  and  irritant  poison. 
Very  commonly,  however,  it  kills  by  its 
depressing  action  upon  the  heart  before 
symptoms  of  corrosion  have  become  pro- 
minent; or  the  vomiting,  pain,  and  other 
more   immediate    symptoms  of  corrosive 
poison  are  associated  with  a  feeble  pulse, 
clammy  skin,  nervous  symptoms,  aphonia, 
and  speedy  death,  even  within  ten  minutes 
of  the  administration  of  the  poison.   To  quote 
Christison's  language :  '  If  a  person,  imme- 
diately after  swallowing  a  solution  of  a  crys- 
talline salt,  which  tasted  pm-ely  and  strongly 
acid,  is  attacked  with  burning  in  the  throat, 
then  with  burning  in  the  stomach,  vomiting, 
particularly  of  bloody  matter,  imperceptible 
pulse,  and  excessive  languor,  and  dies  in 
half  an  hour,  or  still  more  in  twenty,  fifteen, 
or  ten  minutes,  I  do  not  know  any  fallacy 
which  can  interfere  with  the  conclusion  that 
oxalic  acid  was  the  cause  of  death.  No 
parallel  disease  begins  so  abruptly  and  ter- 
minates so  Boon,  and  no  other  crystalline 
poison  has  the  same  effects.'    It  must  be 
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added  that  binoxalate  of  potash,  and  the 
sohible  oxalates  generally,  are  as  poisonous 

as  the  acid  itself.  j;„+;r,«+,-r,n 
Anatomical  CHAKACTKRS.-The  distinction 
between  corrosive  and  irritant  poisons  is  by 
no  means  well-marked ;  and  indeed  corrosive 
poisons,  when  diluted,  act  as  irritants.  Hence 
we  shaU  describe  the  _posi.woriem  appear- 
ances of  corrosive  poisoning  under  the  head 
of  Irritants.  . 

DL4GN0SIS.— The  diagnosis    of  corrosive 
poisoning  rarely  admits  of  difficulty ;  and  m 
any  obscure  cases  chemical  analysis  wiU  re-  ! 
move  all  doubt.  .  [ 

2.  Irritant  Poisons.— Irritant  poisons  j 
are  of  two  classes— metalUc  irritcmts,  and 
vegetable  and  cmimal  irritants,  these  latter 
being  grouped  together.  Perhaps  none  of 
them,  however,  act  as  pure  irritants;  and 
the  irritant  symptoms  which  they  produce 
are  most  commonly  accompanied  by  a  well- 
marke'd  effect  upon  the  nervous  system  also. 
An  irritant  is  a  poison  which  causes  inflam- 
mation of  the  part  to  which  it  is  applied, 
usually  the  alhnentary  canal.  By  far  the 
most  important  of  the  metallic  irritant 
poisons  is  arsenic  {see  Arsenic,  Poisoning 
by).  Other  metallic  irritants  are  the  salts  of 
antimony,  ziac,  and  other  metals.  Elaterin, 
essential  oils,  and  gamboge  may  be  cited  as 
examples  of  vegetable  irritants;  and  can- 
tharides  of  animal  irritants.  Irritant  animal 
and  vegetable  foods  are  separately  described. 
See  Poisonous  Food. 

Symptoms. — Irritants  differ  as  a  rule  from 
corrosive  poisons  in  the  greater  sloivness  with 
which  the  symptoms  are  developed.  Usually 
when  an  irritant  is  swallowed,  after  an  int^er- 
val — greater  or  less  according  to  the  specific 
character  of  the  poison— a  burning  pain  is 
felt,  and  a  sense  of  constriction  of  the  mouth, 
throat,  and  guUet,  speedily  followed  by  sharp 
burning  pain  in  the  epigastrium ;  and  this  is 
increased  by  pressure — a  mark  which  serves 
to  distinguish  the  attack  from  one  of  ordinary 
cohc.     Nausea,  vomiting,  and  great  thirst 
ensue ;  speedily  followed  by  pain  and  sense 
of  distension  of  the  whole  abdomen,  which  is 
exceedingly  tender,  and  perhaps  visibly  dis- 
tended.   Most  commonly  the  vomitiag  is 
followed  by  purging,  tenesmus,  dysenteric 
stools,  and  often  by  dysuria.    Should  the 
poison  not  be  speedily  removed  from  the 
system  by  vomiting  and  purging,  these  con- 
tinue unrelieved,  and  increase  in  severity; 
and  symptoms  of  inflammatory  fever,  or  it 
may  be  of  collapse,  supervene.    The  pulse 
becomes  rapid,  small,    and  thready;  the 
countenance  is  anxious ;  the  skin  is  bathed 
in  perspiration,  now  warm,  and  again  cold 
and  clammy.    The  patient  may  never  rally 
from  the  first  shock  to  the  nervous  system ; 
more  rarely,  having  survived  this,  he  dies  in 
convulsions ;  or  he  may  perish  of  inanition 
after  more  protracted  sufferings.    It  must  be 
borne  in  mind  that  those  irritant  poisons — 


such  as  diluted  sulphuric  acid— which,  when 
taken  in  a  more  concentrated  form,  act  as 
corrosives,  may  bring  about  starvation, 
necessitating  such  operative  procedure  as 
gastrotomy,  by  the  injury  which  they  inflict 
upon  the  oesophagus  and  stomach.  Death 
after  the  admuiistration  of  an  h-ritant  poison 
may,  it  is  obvious,  occur  at  very  varying 
periods  after  the  ingestion  of  the  poison. 

Diagnosis.— Irritant  poisoning  may  be 
mistaken  for  various  forms  of  natural  disease. 
The  diseases  with  which  it  is  most  apt  to  be 
confounded  are— gastritis ;  gastric  ulcer,  with 
or  without  perforation;  peritonitis;  severe 
colic  ;  sporadic  and  Asiatic  cholera  ;  and  rup- 
ture of  the  stomach  or  intestines.  A  careful 
examination  of  the  patient,  and  the  history 
of  the  case,  will  often  remove  any  doubt 
which  may  be  entertained  ;  but  microscopical 
examination  and  chemical  analysis  of  the 
ejecta  of  the  patient  will  frequently  afford 
the  only  means  of  clearmgupthe  case  durmg 
life.  Too  frequently  irritant  poison  is  not 
suspected  until  a  post-mortem  examination 
is  made.  In  every  case  where  a  possibility 
of  irritant  poisoning  is  suggested,  the  aid  of 
analysis  should  be  invoked.  For  the  dia- 
gnostic differences — so  far  as  differences  in 
symptoms  are  diagnostic — between  irritant 
poisoning  and  the  special  diseases  above 
mentioned,  the  reader  is  referred  to  the 
special  articles  in  this  Dictionary. 

Anatomical  Characters.  —  The  post- 
mortem appearances  in  irritant  and  corrosive 
poisoning  are  corrosion  of  the  mouth,  fauces, 
gullet,  and  stomach,  the  mucous  membrane 
being  shrivelled,  altered  in  consistence  and 
colour,  and  more  or  less  detached;  irritation 
and  inflammation  of  the  stomach  and  first 
portion  of  the  small  intestines ;  ulceration  ; 
and  erosion.  In  corrosive  poisoning  the 
stomach  may  be  perforated,  the  edges  of  the 
aperture  being  shreddy ;  and  in  the  case  of 
sulphuric  acid  the  viscera  may  be  blackened 
(altered  blood)  from  the  action  of  the  acid 
upon  the  blood-pigment.  The  small  intes- 
tines are  implicated  to  a  varying  extent,_or 
may  altogether  escape.  The  large  intestine 
may  be  attacked,  and  this  is  more  especially 
the  case  in  poisoning  by  mercurial  prepara- 
tions. Arsenic  exerts  a  specific  effect  upon 
the  gastric  mucous  membrane.  Eemains  of 
irritants  may  be  detected  in  the  intestinal 
canal,  and  be  recognised  by  their  physical, 
microscopical,  and  chemical  characters. 

3.  Weurotic  Poisons.— Enumeration.— 
Under  this  head  may  be  ranged  a  great 
number  of  poisons,  having  this  in  common, 
that  the  symptoms  produced  by  them  are 
more  or  less  prominently  associated  with  the 
nervous  system.  The  class  embraces  pure 
narcotics,  such  as  opium  and  morphine; 
hydrate  of  chloral ;  chloroform ;  hyoscyamus ; 
digitalis  ;  strychnine ;  prussic_  acid  ;  nitro- 
benzol ;  phenol  (carbolic  acid) ;  alcohol ; 
aconite  ;  belladonna,  and  many  others. 
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Symptoms. — These  are  necessarily  of  the 
most  varied  character.  All  that  has  been 
already  said  about  the  onset  of  symptoms, 
their  character,  and  the  circumstances  under 
which  they  have  appeared,  must  be  borne  in 
mind  in  arriving  at  a  diagnosis. 

Prussia  acid  produces  its  effects  in  the 
course  of  a  few  minutes;  or,  it  may  be, 
seconds.  The  course  of  symptoms  is  very 
rapid;  and  death  may  be  well-nigh  instan- 
taneous. The  symptoms  are  convulsions, 
great  disturbance  of  respiration,  with  pro- 
longed expii'ation,  dilated  pupils,  and  cyano- 
sis.   See  Prussio  Acid,  Poisoning  by. 

Morphine  and  Opium,  after  a  stage  of  j 
excitement,  produce  deep  comatose  sleep, 
with  slow  stertorous  breathing;  contracted 
pupils  ;  and  clammy,  perspiring  skin  ;  all  the 
other  secretions  being  more  or  less  sup- 
pressed.   See  Opium,  Poisoning  by. 

Aconite  is  diagnosed  by  the  peculiar  numb- 
ness and  tinghng  of  the  skin  which  it  pro- 
duces.   See  Aconite,  Poisoning  by. 

Belladonna,  and  its  alkaloid  Atropine, 
widely  dilate  the  pupils,  and  cause  intense 
thirst,  with  mirthftil  delirium  and  spectral 
illusions. 

Chloroform  and  Alcohol  in  toxic  doses 
produce  profoimd  insensibility ;  and  are, 
moreover,  generally  more  or  less  recognis- 
able by  circumstances,  some  of  which  will  be 
found  described  under  Alcoholism. 

Nitro-henzol  causes  symptoms  often  indis- 
tinguishable from  those  of  prussic  acid  ;  but 
in  consequence  of  its  insolubility,  and  the 
slowness  with  which  the  liquid  poison  is 
absorbed  by  the  gastro-intestinal  mucous 
membrane,  there  is  often  a  prolonged  interval 
between  the  administration  of  the  poison  and 
the  onset  of  alarming  symptoms. 

Hydrate  of  chloral  causes  death  after  a 
stage  of  unconsciousness ;  and  there  is 
scarcely  any  difficulty  in  ascertaining  the 
nature  of  the  case  by  the  aid  of  the  surround- 
ings of  the  patient.  See  Chloral  Hydrate, 
Poisoning  by. 

CarhoUc  acid  or  Phenol  whitens  and 
shrivels  the  membranes  with  which  it  comes 
in  contact,  and  not  only  acts  as  a  corrosive, 
but  produces  speedy  narcosis,  and  greenish 
or  black  urine.  The  peculiar  odour  of  phenol 
is  always  perceptible,  though  not  infrequently 
overlooked. 

Diagnosis. — It  is  impossible  to  enter  ftdly 
into  the  diagnosis  of  each  individual  neurotic 
poison.  The  most  frequent  and  important 
diagnoses  have  to  be  made  in  supposed  cases 
of  poisoning  by  opium,  alcohol,  and  strych- 
nine respectively. 

In  opium-poisoning  the  equally  contracted 
pupils  ;  the  possibility  of  rousing  the  patient 
by  means  of  external  stimuli  in  all  except  the 
later  stages — as,  for  instance,  by  flicking  the 
feet,  the  application  of  the  electric  current, 
&c. ;  and  the  moist  clammy  skin,  may  serve 
to  prevent  the  case  being  confounded  with 


one  of  apoplexy.  In  alcoholic  coma  there 
is  great  danger  of  mistaking  the  nature  of 
the  case,  in  consequence  of  the  frequency 
with  which  the  alcoholic  odour  may  be  met 
with  in  cases  where  alcohol  has  been  taken, 
either  dieteticaUy  or  medicinally,  in  moderate 
or  somewhat  immoderate  doses.  The  very 
careful  use  of  the  stomach-pump  can  do  no 
harm,  and  may  not  only  save  the  patient  if 
the  case  be  one  of  alcoholic  poisoning,  but  also 
serve  to  clear  up  the  diagnosis.  The  tetanic 
spasms  of  strychnine  will  have  to  be  differ- 
entiated from  those  of  true  (traumatic) 
tetanus.  In  this  there  is  not  usually  any 
insuperable  difficulty.  Strychnine  convul- 
sions are  intermittent ;  do  not  begin  in  the 
lower  jaw;  are,  as  a  rule,  opisthotonic  in 
character,  and  do  not  affect  the  same  groups 
of  muscles  as  are  implicated  ui  true  tetanus. 
See  Opium,  Poisoning  by ;  and  Strychnine, 
Poisoning  by. 

Treatment. — Only  the  general  principles 
of  the  treatment  of  poisoning  can  be  indicated 
here.  The  treatment  in  poisoning  by  the 
most  important  special  poisons  is  described 
in  separate  articles.  The  question  of  the 
use  or  non-use  of  the  stomach-pump  must  be 
decided  by  the  nature  of  the  poison  adminis- 
tered. Where  one  of  the  concentrated 
mineral  acids,  a  caustic  alkali,  a  corrosive 
salt,  oxalic  acid  in  concentrated  solution,  or 
carbolic  acid,  has  been  swallowed,  it  is  gene- 
rally held  that  the  stomach-pump  should  not 
be  used,  the  danger  of  perforation  of  the 
gullet  or  stomach  being  considerable.  The 
soft  oesophageal  syphon  tube  may,  however, 
be  nearly  always  used  with  safety.  In  all 
cases  where  a  non-corrosive  poison  has  been 
taken,  except  in  the  case  of  prussic  acid, 
where  the  course  of  the  poisoning  is  too 
rapid  to  permit  of  the  use  of  the  instrument, 
the  application  of  the  pump  is  advisable  and 
can  do  no  harm  ;  in  cases  of  poisoning  by 
opium  and  alcohol,  the  greatest  reliance  must 
be  placed  on  evacuation  of  the  stomach  by  its 
aid.  The  corroding  acids  may  be  neutralised 
by  the  administration  of  lime  water,  or,  still 
better,  saccharated  lime  water  ;  highly  diluted 
solutions  of  the  caustic  alkalis;  or,  failing 
these,  the  continuous  use,  in  frequently  re- 
peated doses,  of  chalk,  whiting,  or  the  alka- 
line carbonates — so  as  to  avoid  dangerous 
distension  of  the  abdomen  with  carbonic 
acid  gas.  On  the  contrai-y,  the  caustic 
alkalis  may  be  neutralised  by  the  copious 
imbibition  of  highly  diluted  acid  liquids. 
FaOing  the  use  of  the  stoma  ch-piunp,  or  even 
after  the  use  of  this,  emetics  may  be  admni- 
istered  or  apomorphine  injected.  The  prompt 
administration  of  an  emetic  is  perhaps  never 
inadmissible.  The  effects  of  corrosives  and 
irritants  must  afterwards  be  met  by  appro- 
priate remedies,  such  as  demulcents  and  oil 
to  sheathe  the  mucous  membranes,  opiates  to 
relieve  pain,  &c.  The  effects  of  oxalic  acid 
cannot  be  avoided  by  the  administration  of 
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alkalis   and  alkaline  carbonates,   for  the 
alkaline   oxalates   are    themselves  highly 
poisonous.   Chalk,  whiting,  and  soluble  lime 
salts  precipitate  oxalic  acid  as  an  insoluble 
oxalate  of  calcium,  and  form  the  best  re- 
medies.   Soluble  sulphates  are  antidotes  for 
carbolic  acid.     Oil  greatly  allays  the  in- 
tolerable paia  attending  the  local  action  of 
this  acid.  In  prussic-acid  poisoning  artificial 
respu-ation,  persistently  used,  is  our  sheet- 
anchor,  and  may  be  supplemented  by  gal- 
vanism, alternate  douches  of  warm  and  cold 
water,  and  other  measures.    After  the  use 
of  the  stomach-pump  to  remove  tmabsorbed 
opiates,  stimulating  liquids  containing  tannic 
acid,  such  as  strong  black  coffee,  may  be  given ; 
and  the  patient  must  be  kept  awake  by  walk- 
ing him  about,  flicking  the  feet  with  towels, 
the  application  of  the  faradic  current,  &c. 
Belladonna  in  fall  doses  is  in  some  respects 
antagonistic  in  its  physiological  action  to 
opium.    Conversely,  opiates  are  regarded  as 
direct  antidotes  to  belladonna.   On  the  same 
principle  of  counteracting  effects,  digitalis 
and  aconite  are  counter-poisons,  and  hence 
antidotes  the  one  to  the  other.  The  happiest 
results  have  followed  the  use  of  full  doses  of 
hydrate  of  chloral  in  strychnine-poisoning; 
and  chloroform  may  be  freely  inhaled  to  aUay 
the  tetanic  spasms.    In  alkaloidal  poisoning, 
except  where  a  tetanising  poison,  such  as 
strychnine  or  brucine,  has  been  given,  the 
stomach-pump  must   be    employed;  and 
emetics  and  tannic  acid,  in  the  form  of  tinc- 
ture of  galls,  strong  black  coffee,  or  strong 
tea,  should  also  be  given,  with  the  object  of 
precipitating  the  alkaloid  as  an  insoluble  tan- 
nate.  Thomas  Stevekson. 

POLYDIPSIA  (7roAvs,much;  and  8t>a, 
thirst). — A  synonym  for  excessive  thirst ; 
sometimes  used  for  diabetes.  See  Diabetes 
Mellitus  ;  Polyuria  ;  and  Thirst. 

POLYNEURITIS.  —  See  Neueitis, 
Multiple. 

POLYPHAGIA  {noXvs,  much;  and 
^ayto,  I  eat). — A  synonym  for  excessive 
hunger.  See  Appetite,  Disorders  of;  and 
Pneumogastric  Nerve,  Diseases  of, 

^OIjYPUS  (TToX^r,  many;  and  novs,  a 
foot).— Synon.  :  'Fx.  Polype;  Gtqx.  Folyp. 

Definition.— This  term  is  generally  ap- 
pHed  to  any  simple  pedunculated  growth, 
springing  from  a  mucous  surface ;  but  it  is 
sometimes  extended  so  as  to  include  malig- 
nant pedunculated  growths  in  similar  situa- 
tions. 

Varieties.— It  is  clear  that  no  single  de- 
scription will  apply  to  each  member  of  the 
class.  Hence  it  will  be  sufficient  to  enu- 
merate the  principal  varieties  of  polypus, 
a  fuller  account  of  most  of  which  will  be 
foimd  in  the  article  Tumours,  and  also  in 
connexion  with  the  diseases  of  the  several 
organs  which  they  affect. 
II. 


1.  Polypi  of  the  Uose, — These  are  of 
two  varieties — the  mucous  and  the  fibrous ; 
both  are  classed  among  the  fibromata.  Both 
are  covered  with  ciliated  epithelium.  The 
fibrous  Variety  often  involves  the  structures 
at  the  back  of  the  pharynx,  forming  the  so- 
called  naso-pTiaryvgeal  polyims. 

2.  Polypi  of  the  Ear.— Polypi  of  the 
ear  resemble  polypi  of  the  nose,  but  present  a 
variety  of  structm-e,  as  some  spring  from  the 
membrana  tympani,  others  from  the  interior 
of  the  tympanum. 

3.  Polypi  of  the  Intestines. — These 
polypi  are  of  much  more  frequent  occurrence 
in  the  rectum  than  in  any  other  portion  of 
the  intestinal  tract.  They  are  composed  of 
tissue  resembling  that  of  the  mucous  mem- 
brane of  the  part,  and  are  described  amongst 
the  adenomata, 

4.  Polypi  of  the  Uterus.  —  These 
growths  are  of  three  kinds,  namely :  {a) 
cystic,  which  are  derived  from  the  ovules 
of  Naboth;  (6)  mucous  or  soft,  resembling 
the  polypi  of  the  rectum ;  (c)  Jia/rd  or  fibrous 
the  so-called  fibrous  polypus  of  the  uterus. 

5.  Polypi  in  other  situations. — Less 
common  forms  of  polypi,  consisting  of  some 
modification  of  the  mucous  membrane  irom 
which  they  are  derived,  are  found  in  the 
bladder,  the  larynx,  on  the  gums,  or  some- 
times in  the  sinuses  communicating  with 
the  nose. 

Malignant  polypi  present  no  special  fea- 
tures which  would  enable  them  to  be  de- 
scribed as  a  class. 

Treatment. — Though  polypi  differ  some- 
what in  structure,  the  treatment  of  the 
simple  varieties  of  the  class  is  the  same — 
that  is,  if  removal  be  considered  advisable. 
Either  the  pedicle  may  be  grasped  and  the 
tumour  removed  by  avulsion ;  or  it  may  be 
divided  at  a  stroke  by  some  sharp  instrument, 
or  cut  through  slowly  or  rapidly  by  some 
form  of  ecraseur  or  ligature. 

In  removing  a  malignant  polypus  a  wide 
margin  of  healthy  tissue  must  be  taken 
away  from  around  the  pedicle. 

R.  J.  GODLBE. 

POLYSABCIA  {ttoXvs,  much;  and 
o-apl,  flesh). — A  term  for  excessive  corpu- 
lence or  obesity.    See  Obesity. 

POLYURIA  (TToXis,  much;  and  ovpovj 
urine). — Synon.  :  Diabetes  Insipidus  ;  Ft. 
Polyurie ;  Diabete  Insipide ;  Ger,  Zuckerlose 
Harnruhr. 

Definition. — A  malady  or  group  of  ma- 
ladies, characterised  by  thirst,  and  a  per- 
sistently excessive  flow  of  watery  urine,  which 
has  a  low  specific  gravity,  and  contains  no 
albumin  or  grape-sugar. 

Attempts  have  been  made  to  subdivide 
this  group  into  smaller  sections.  One  such 
section  is  polydipsia  or  hydruria,  having  the 
characters  above  specified  as  those  of  poly- 
uria ;  another  is  azoturia,  where  the  solids,' 
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especially  urea,  are  in  excess  of  the  normal 
amount  ;   and  a  third,  anazoturia,  where 
these  are  markedly  deficient.  The  often-used 
term  polydipsia,  referring  as  it  does  specially 
to  the  symptom  thirst,  puts  the  effect  be- 
fore the   cause.     Hydruria  points  to  the 
dilute  character  of  the  urine  rather  than  to 
its  excessive  quantity.    Azoturia  has  been 
made  to  include  all  cases  where  urea  is  un- 
usually abundant,  even  where  the  urine  is 
scanty,  as  in  fevers  ;  a  condition  totally 
averse  to  our  notions  of  diabetes  insipidus. 
Anazoturia  y&c J  rarely  occurs  ;  for,  notwith- 
standing the  low  specific  gravity  of  the  urme 
in  polyuria,  owing  to  the  large  amount  passed, 
the  quantity  of  urea  may,  and  often  does, 
exceed  that  excreted  in  health.    A  form  of 
polyuria,  often  slightly  marked,  has  been 
described  as '  phosphatic  diabetes,'  on  account 
of  the  excess  of  phosphates  passed.  The 
separation  of  these  cases  into  a  distinct  group 
is  hardly  necessary.    Certain  factors  in  the 
above  definition  require  special  attention, 
the  better  to  mark  oif  the  malady  so  defined 
from  other  pathological  states.    Thus  the 
flow  must  not  only  be  excessive,  but  persis- 
tently so.     This  separates  polyyiria  from 
conditions  where  there  merely  exists  a  tem- 
porary flow  of  an  xmusual  amount. 

Etiology. — Polyuria  is  limited  neither  by 
age  nor  by  sex.  It  may  exist  in  the  new- 
born infant,  and  it  may  be  found  in  the 
patient  of  seventy,  but  on  the  whole  it  is  a 
disease  of  early  adult  rather  than  of  advanced 
life,  whilst  it  is  about  twice  as  frequent  in 
males  as  in  females.  Nothing  is  more  marked 
in  connexion  with  the  causation  of  polyuria 
than  heredity.  Perhaps  the  most  extra- 
ordinary instance  of  this  is  recorded  by  Dr. 
Gee,  where  the  disease  was  directly  trans- 
mitted through  four  generations.  Sometimes 
one  member  of  the  family  escaped,  but  the 
children  were  sure  to  be  attacked.  A  new- 
born infant,  a  member  of  this  family,  suffered 
from  unusual  thirst,  so  ranch  so  that  water 
had  to  be  given  to  relieve  it.  _ 

Beyond  inheritance,  nothing  very  definite 
can  be  said  as  to  the  cause  and  origin  of 
polyuria.  It  is  often  connected  with  nervous 
affections  or  nervous  excitement,  and  some- 
times follows  upon  mjuries  to  the  head  or 
disease  of  the  brain.  Drinking  bouts,  too, 
have  been  credited  with  givmg  rise  to  the 
disease,  as  have  drinking  cold  flmds,  and 
sudden  exposure  to  cold.  Beyond  these,  no 
vaUd  cause  can  be  assigned ;  often  indeed 
the  disease  comes  on  without  even  such 
insufacient  reasons  as  those  given  above, 
some  of  which  have  doubtless  been  assigned 
on  the  post  hoc  prmciple. 

Symptoms.— Not  much  need  be  said  re- 
garding the  clinical  history  of  polyuria. 
When  the  result  of  accident  or  mental  emo- 
tion, its  onset  is  usually  abrupt,  and  it  may 
end  in  like  manner;  sometimes  as  the  resiUt 
of  intercurrent  febrile  disease.    During  its 


continuance  thirst  and  watery  urine  are  the 
two  prime  symptoms,  for  there  may  be 
little  wasting,  and  the  general  health  may 
be  good.  Occasionally  there  is  increased 
appetite.  Usually  the  bowels  are  confined, 
and  the  skin  dry,  though  neither  happens 
invariably.  Pruritus  and  boils,  so  common 
in  diabetes  mellitus,  are  exceptionally  met 
with  in  cases  of  polyuria.  The  condition  of 
the  patient  is  tolerable,  so  long  as  drink  is 
supplied  in  plenty,  were  it  not  for  the  dis- 
turbed sleep  caused  by  the  incessant  thirst 
and  the  desire  to  pass  water ;  but  any  attempt 
to  restrict  the  quantity  of  fluid  gives  rise  to 
intense  discomfort.  Ultimately  this  con- 
stant strain  wears  out  the  patient,  and  may 
lead  to  death,  if  intercurrent  disease  do  not 
carry  him  off. 

Of  the  phenomena  of  polyuria,  the  urine 
alone  requires  special  notice.    It  is  inordi- 
nate in  its  quantity,  and  of  a  specific  gravity 
little  above  that  of  water.    It  may  remain 
persistently  at  1001 ;  but  it  may  rise  to  as 
much  as  1008  or  1010.    It  is  transparent ; 
almost  like  water  ;  of  a  faint  greenish-yellow 
tint;  and  with  little  taste,  smell,  or  acid 
reaction.    In  quantity  it  varies  with  the 
amount  of  water  consumed.    If  the  patient 
is  allowed  to  drink  at  will,  the  quantity 
passed  corresponds  broadly  with  that  drunk, 
allowance  being  made  for  the  watery  vapour 
passing  away  by  the  lungs,  and  perhaps  also 
by  the  skin.   If  the  drink  be  restricted,  more 
wiU  be  passed  than  is  consumed,  by  the  ab- 
straction of  water  firom  the  body.    On  the 
whole,  the  quantity  passed  is  greater  than 
in  diabetes  mellitus,  and  may  sometimes  be 
measured  by  gallons.  Urea,  though  relatively 
deficient  in  any  specimen  of  urine  exarained, 
has  sometimes  been  found  absolutely  in  ex- 
cess, sometimes  diminished.    On  the  other 
hand,  uric  acid  seems  diminished,  but  this 
may  depend  on  the  difficulty  of  estimating  it 
in  urine  so  greatly  diluted.    Sulphates  and 
phosphates,  especially  the  earthy  salts  of  the 
latter,  are  usually  increased,  whilst  the  only 
abnormal  constituent,  if  such  it  can  be  called, 
said  to  have  been  detected  is  inosit ;  but  the 
reactions  of  this  substance,  which  has  the 
same  percentage  composition  as  a  sugar,  but 
which  belongs  to  the  benzol  series,  are  very 
unsatisfactory  when  occurrmg  in  uruie.  Ace- 
tone, oxybutyric  acid,  or  other  products  ot 
incomplete  oxidation  are  never  present.  _ 

Pathology.— As  m  the  case  of  saccharme 
diabetes,  our  insight  into  the  morbid  pro- 
cesses concerned  in  the  production  of  polyuria 
has  been  greatlv  aided  by  direct  experiment. 
Bernard  found  that  by  pricking  the  floor  ot 
the  fourth  ventricle  above  the  level  ot  tiie 
'sugar  puncture'  he  could  produce  copious  • 
diuresis ;  and  in  certam  anmials  mjiu-ies  to 
the  central  lobe  of  the  cerebeUum  (the  yermi-  ■ 
form  process  of  human  anatomy)  are  followed 
bv  a  like  result.  From  this  part  of  the 
nervous  system  the  nervous  influence  seems 
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propagated  to  the  kidneys  both  by  the 
splanchnics  and  spinal  cord,  but  the  exact 
course  of  the  fibres  has  not  yet  been  clearly 
demonstrated.  Whether  the  nerves  are 
merely  vaso-motor  fibres,  section  or  paralysis 
of  which  would  produce  turgescence  of  the 
vessels  of  the  kidneys,  or  trophic  fibres,  irri- 
tation of  which  would  increase  the  activity  of 
these  organs,  is  not  yet  determined  ;  but  in 
-all  probability  paralysis  of  the  vaso-motor 
fibres  is  the  main  factor  in  the  production  of 
hydruria. 

In  the  definition  of  polyuria  given  above 
disease  of  the  kidneys  was  expressly  excluded ; 
and  after  death,  as  far  as  the  malady  itself  is 
concerned,  nothing  is  to  be  found  except  in- 
creased vascularity  of  these  organs.  As  a 
consequence  of  the  disease,  however,  persist- 
ing over  many  years,  and  giving  rise  to  fre- 
quent and  severe  distension  of  the  bladder, 
when  circumstances  may  prevent  its  being 
emptied  with  sufficient  frequency,  thickening 
of  the  walls  of  the  bladder,  dilatation  of  the 
ureters,  and  sacculation  of  the  kidney  have 
been  described;  but  the  accuracy  of  such 
observations  as  the  results  of  simple  polyuria 
is  questionable.  Undoubtedly  the  most  im- 
portant lesions  which  bear  on  the  disease  are 
those  which  have  been  found  in  the  brain, 
especially  in  the  neighbourhood  of  the  fourth 
ventricle.  These,  besides  the  injuries  already 
alluded  to,  comprehend  tubercular  and  other 
forms  of  inflammation,  tumours  of  various 
kinds— gHomatous  and  syphilitic,  together 
with  other  local  changes. 

Diagnosis. — The  diagnosis  of  polyuria,  ac- 
cording to  the  definition  already  given,  is 
clear.    It  rests  on  these  factors— thirst,  and 
persistent  excess  of  uruie,  coupled  with  the 
absence  of  grape-sugar  and  albumin.   It  has 
further  to  be  carefully  distmguished  fi-om 
mere  temporary  excess  of  watery  urine.  Such 
an  excess  may  occur  where  a  large  quantity 
of  fluid  of  a  diuretic  kind  has  been  swallowed, 
especially  when  there  is  httle  or  no  cuta- 
neous transpiration.    Again,  sudden  flows  of 
urme  may  occur  about  the  period  of  early 
convalescence  from  fever,  after  the  absorption 
of  serous  effusions,  or  yet  again  when  a 
hydronephrosis  suddenly  empties  itself.  All 
these  are  merely  temporary  and  evanescent 
states.     The  total  absence  of  grape-sugar 
ihstinguishes  polyuria  from  diabetes  meUitus 
though  the  one  state  may  merge  into  the 
other.    In  certain  forms  of  Bright's  disease, 
especially  those  characterised  by  contracted 
kidney,  the  unne  may  be  excessive  and  of 
low  specific  gravity ;  but  in  all  of  these  al- 
bumm  and  casts  will  be  at  least  now  and 
again  found.    Fhially,  polyuria  is  not  to  be 
<!onfounded  with  such  abnormal  discharges 
•of  unne  as  may  occur  from  time  to  time  in 
what  we  caU  hysteria  and  its  aUies.  Here 
the  nervous  symptoms  give  a  special  feature 
to  the  malady;  nevertheless  polyuria  has 
strongly  marked  nervous  affinities. 


Prognosis.— This  cannot  be  called  favour- 
able, for,  whilst  few  actually  perish  from  the 
uncomplicated  disease,  still  fewer  are  cured 
of  it,  though  a  good  many  get  well.  As  a 
rule  it  runs  a  chronic  course. 

Treatment.— As  might  be  inferred  from 
the  account  of  our  imperfect  knowledge  of 
the  pathology  of  the  disease  given  above,  the 
treatment  of  polyuria  is  most  unsatisfactory. 
If  the  disease  can  be  assigned  to  any  definite 
cause,  we  must  look  to  that  and  deal  with  it, 
rather  than  with  the  excessive  urination ;  if 
not,  it  must  be  our  endeavour  to  counter- 
balance the  draining  of  the  tissues,  and  the 
corresponding  waste,  by  a  plentiful  supply 
of  fluid   and  a  generous  nourishing  diet. 
The   distressing  excessive  thirst  may  be 
somewhat  assuaged  by  sipping  acid  drinks. 
To  relieve  the  kidneys  from  the  unusual 
stress  thrown  upon  them,  diaphoretics  have 
been  recommended.    Grea-t  care  should  be 
taken  that  the  patient  be  warmly  clothed  so 
as  to  guard  against  any  risk  from  cold.  Of 
medicinal  remedies,  that  which  has  been 
most  lauded  is  valerian,  especially  by  Trous- 
seau, who  gave  it  in  enormous  doses.  The 
extract  is  the  preparation  usually  prescribed. 
Probably  it,  like  other  antispasmodic  reme- 
dies, would  be  found  of  most  service  in  cases 
allied  to  hysteria  or  similar  neuroses.  The 
whole  range  of  antispasmodic  remedies  may 
in  some  cases  be  tried  without  effect.  Opium 
and  its   alkaloids,   though  serviceable  in 
diabetes  meUitus,  are  worse  than  useless  in 
polyuria.    They  diminish  the  thirst  and  the 
urine,  but  they  greatly  increase  the  patient's 
discomfort.    Valerianate   of  zinc,  ergotin, 
iodide  of  potassium,  belladonna,  and  phena- 
zone  have  been  tried  with  varying  success. 
Tonics,  especially  strychnine  and  iron,  do 
good  by  improving  the  general  health.  After 
every  medicinal  remedy  has  been  tried  in 
vau3,  attention  to  the  constitutional  state  and 
change  of  an:  at  the  seaside  may  be  followed 
by  almost  complete  disappearance  of  the 
polyuria.    Finally,  the  constant  electric  cur- 
rent, both  weak  and  strong,  has  been  advo- 
cated, and  in  the  hands  of  some  has  done 
good,  whilst  it  has  equally  failed  in  the  ex- 
perience of  others. 

Alexander  Silver.      John  Harold. 

POMPHOLYX  (7ro/x(i)df,  a  buHa  or 
bladder).— This  term  is  applicable  to  the 
bullous  affection  of  the  skin  more  commonly 
denominated  pemphigus,  of  which  it  is,  in 
fact,  a  synonym.    See  Pemphigus. 

POWS  VAROLII,  Lesions  of.— 
Synon.  :  Fr.  Maladies  de  la  Misocdphale ; 
Ger.  KranJcheiten  der  BriicTte. 

Introduction. — The  pons  is  liable  to  a 
variety  of  afl'ections,  either  by  morbid  pro- 
cesses having  their  primary  seat  here,  or  by 
secondary  impUcation  from  disease  originating 
elsewhere,  as  by  tumours  of  the  cerebellurn 
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or  base  of  the  skull,  or  aneurysm  of  the  basi- 
lar artery. 

The  position  of  the  pons,  its  close  relation 
to  the  vital  centres  of  the  medulla  oblongata, 
the  connexion  of  the  sensory  and  motor 
paths  with  the  cerebrum  and  spinal  cord 
on  the  one  hand,  and  the  cerebellum  on  the 
other,  and  the  transit  through  it  of  many  of 
the  cranial  nerves,  render  the  symptoma- 
tology of  pontine  affections  highly  complex 
and  diversified. 

Summary  of  Pathological  Conditions. — 
Hcemorrliage  in  the  substance  of  the  pons  is 
by  no  means  imcommon,  and  may  vary  from 
a  minute  focus  up  to  a  complete  disorganisa- 
tion and  rupture  into  the  fourth  ventricle. 
Embolism  is  not  common ;  but  thrombosis, 
from  syphilitic  or  atheromatous  degenera- 
tion of  the  basilar  artery,  is  frequent,  and  is 
the  origin  of  necrotic  softenvng  of  an  acute 
or  chronic  character. 

Hcemorrhage. — Haemorrhage  into  the  sub- 
stance of  the  pons,  if  of  small  extent,  is  not 
necessarily  fatal ;  but  if  it  be  of  large 
amount,  death  occurs  suddenly,  or  within  a 
very  few  hours.  Sometimes  there  is  a  sudden 
onset  of  coma,  with  complete  relaxation  of 
the  whole  musciilar  system.  The  pupils 
rule,  minutely  contracted,  and  the 
condition  resembles  profound  narcotic  poison- 
ing. The  temperature  may  rise  to  as  much 
as  105°  F.  or  more.  Deglutition  is  diificult 
or  impossible  ;  and  death  ensues  from  cardiac 
and  respiratory  paralysis,  irregularity  in  the 
rhythm  preceding  the  fatal  issue.  At  other 
times,  and  of  great  signification  from  a  dia- 
gnostic point  of  view,  muscular  spasms  occur, 
either  general  or  affecting  one  side  more  than 
the  other,  with  distortion  of  the  face,  either 
from  paralysis  of  one  side,  or  this  combined 
with  active  spasm  of  the  other. 

The  occurrence  of  paralysis  of  one  side  of 
the  face,  and  of  the  limbs  of  the  other  side, 
so-called  '  alternate '  paralysis,  is  patho- 
gnomonic of  the  pontine  seat  of  the  lesion. 

Softening. — Acute  embolic  or  thrombotic 
softening  of  the  pons,  with  or  without  loss  of 
consciousness,  may  lead  to  death  rapidly, 
with  similar  paralytic  symptoms ;  but  days 
may  elapse,  or  even  months,  after  the  first 
onset,  with  characteristic  symptoms  indica- 
tive of  the  position  of  the  lesion,  and  death 
ensue  either  from  gradual  imphcation  of  the 
vital  centres,  or  quite  suddenly. 

Localising  Phenomena.— The  symptoms 
most  characteristic  of  lesions  of  the  pons  are 
a  combination  of  paralysis  of  certain^  cranial 
nerves  on  the  one  side,  and  of  the  limbs  on 
the  other.  The  most  common  combination 
is  paralysis  on  one  side  of  the  face  and  of  the 
limbs  on  the  opposite,  the  face  being  para- 
lysed on  the  side  of  the  lesion.  The  facial 
paralysis  in  this  case  resembles  peripheral 
facial  paralysis,  both  in  the  implication  of 
the  orbicularis  oculi  and  degenerative  change 
in  the  muscles.  The  limbs  may  be  paralysed 


as  to  motion  only,  or  there  may  be  a  combi- 
nation both  of  sensory  and  motor  paralysis. 
Sometimes  the  motor  paralysis  affects  one 
limb  more  than  the  other,  and  there  may  be 
a  similar  distribution  of  the  antesthesia. 

The  alternate  paralysis  of  the  face  on  one 
side,  and  of  the  limbs  on  the  opposite,  occurs 
more  partictdarly  with  lesions  of  the  pons 
situated  towards  the  pyramids,  at  a  point 
where  the  facial  roots  have  not  crossed  over 
to  pass  on  to  the  opposite  hemisphere.  If  the 
lesion  be  higher  up,  near  the  crus  cerebri,  the 
face  and  limbs  may  both  be  paralysed  on  the 
side  opposite  the  lesion.  Amongst  other 
varieties  the  face  alone  may  be  paralysed, 
without  affection  of  the  limbs ;  or  one  side 
of  the  face  may  be  paralysed,  and  the  other 
in  a  state  of  spasm  ;  or  both  sides  of  the  face 
may  be  paralysed;  or  one  side  of  the  face 
may  be  paralysed,  and  the  limbs  on  both 
sides ;  or  both  sides  of  the  face,  and  the  limbp 
on  one  side.  Spasms  in  the  limbs  paralysed 
or  in  the  others  may  occur ;  and  similar 
irritation  of  the  sensory  strands  may  be  in- 
dicated by  excentric  hypersesthesia  and  par- 
sesthesia. 

Along  with  the  motor  paralysis  of  the 
limbs,  there  is  also  a  varying  degree  of  vaso- 
motor paralysis,  and  a  difference  in  tempera- 
ture of  the  limbs  of  one  degree  or  more. 

Next  in  frequency  to  affections  of  the 
facial  nerve,  with  or  without  affections 
of  the  limbs  of  the  variable  character 
above  mentioned,  comes  affection  of  the 
abducens  or  sixth  cranial  nerve.  This 
gives  rise  to  an  internal  strabismus,  and 
usually  of  the  eye  on  the  same  side  as 
the  lesion.  There  may  be,  therefore,  para- 
lysis of  the  face  and  abducens  on  the  side 
of  lesion,  and  of  the  extremities  on  the 
opposite  side  ;  but  cases  have  been  recorded 
of  paralysis  of  the  abducens  on  one  side,  and 
of  the  face  and  limbs  on  the  opposite  ;  and 
also  of  paralysis  of  the  face,  abducens  nerve, 
and  limbs  on  the  same  side  as  the  lesion. 
In  some  cases  there  is  conjugate  paralysis  of 
the  abducens  on  the  side  of  lesion,  and  of 
the  internal  rectus  on  the  other.  This  occurs 
when  the  nucleus  of  the  sixth  is  affected, 
which  innervates  the  external  rectus  of  the 
same  side  and  the  internal  of  the  other  by 
way  of  the  posterior  longitudinal  tracts.  See 
case  by  Hughes  Bennett,  Brain,  vol.  xii- 
p.  102. 

Defects  in  articulation  are  not  infrequently 
observed,  depending  on  impaired  mobility  of 
the  tongue,  usually  on  the  side  of  the  motor 
paralysis  of  the  limbs,  but  apparently  souie^ 
times  on  the  other  side.  The  fifth  cranial 
nerve  is  also  not  infrequently  implicated 
The  sensory  portion  seems  to  suffer  more 
than  the  motor.  But  cases  have  been  re- 
corded in  which  the  motor  portion  of  the 
fifth  has  been  speciaUy  affected,  leaduig  to 
paralysis  and  degeneration  of  the  muscles  ot 
mastication. 
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The  affection  of  the  sensory  division  shows 
itself  in  more  or  less  marked  aniEsthesia  ot 
the  face,  which  may  be  general,  or  hmited 
to  the  area  of  distribution  of  some  of  the 
branches  only.  The  tongue  is  not  mfre- 
quently  affected  on  the  same  side,  and  tactile 
and  gustatory  sensibility  impaired  or  abo- 
lished over  the  half  of  the  tongue.  The  affec- 
tion of  the  fifth  may  occur  on  the  same  side 
as  the  lesion,  with  or  without  affection  ot  the 
limbs,  but  it  would  appear  also  that  anses- 
thesia  of  the  face  may  occur,  with  implica- 
tion of  the  extremities  on  the  side  opposite 
the  lesion. 

There  is  thus  an  extraordinary  complexity 
and  variability  in  the  symptoms  which  naay 
'be  met  with  in  connexion  with  pontine 
lesions.  Those  which  have  been  mentioned 
•are  the  most  common  and  most  significant, 
especially  if  they  occur  in  combination. 
Smgly  they  have  less  value,  and  some  of 
them,  particularly  defects  in  articulation, 
are  not  specially  characteristic.  But  a  com- 
bination of  paralysis  of  the  limbs  on  one  side, 
either  motor  alone,  or  of  motility  and  sensi- 
bility, and  of  the  face  on  the  other,  is  signi- 
ficant of  pontine  lesion.  The  addition  of 
paralysis  of  the  abducens  adds  to  the  cer- 
tainty. 

Many  other  symptoms  might  be  mentioned 
which  have  been  noted  in  connexion  with 
lesions  of  the  pons,  especially  tumours,  which 
ought  perhaps  to  be  ascribed  to  interference 
with  the  functions  of  neighboming  structures. 
As  in  other  parts,  however,  tumours  have 
been  found  invading  or  pressing  on  the  pons 
without  having  given  rise  to  any  marked 
symptoms  during  hfe.  But  at  other  times, 
along  with  one  or  more  of  the  previously 
mentioned  symptoms,  impairment  of  deglu- 
tition has  been  observed,  due  without  doubt 
to  pressure  on  the  meduUa  oblongata.  To 
the  same  cause  should  also  be  ascribed  the 
irregularity  and  ultimate  paralysis  of  the 
cardiac  and  respiratory  movements,  in  con- 
nexion either  with  tumours  or  with  hsemor- 
rhagic  effusions  into  the  pons  itself. 

When  a  tumour  presses  forward  in  the 
direction  of  the  crura  cerebri,  the  third 
cranial  nerves  may  be  implicated.  Ptosis 
has  been  observed  in  such  cases ;  and  external 
strabismus,  from  paralysis  of  the  internal 
rectus,  has  also  occurred,  but  comparatively 
rarely. 

Vertigo  and  disorders  of  equilibration 
have  been  observed,  but  these  may  be  attri- 
buted to  an  implication  of  the  cerebellum  or 
of  its  peduncles.  Ataxic  symptoms  have, 
however,  been  described  by  Leyden  as 
occurring  in  pontine  lesions,  without  affec- 
tion either  of  the  cerebellum  or  of  its 
peduncles.  The  writer  has  seen  a  case  of 
very  marked  ataxy  associated  with  anres- 
thesia  of  one  side  of  the  face,  and  of  the 
limbs  and  trunk  on  the  opposite  side,  due 
probably  to  lesion  on  the  right  side  of  the 
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pons.  But  the  cases  which  have  been  re-, 
corded  are  not  yet  sufficient  to  establish  any 
very  definite  propositions  in  regard  to  the 
exact  causation  or  special  characteristics  of 
the  ataxic  disorders  in  question.  In  con- 
nexion with  tumours  pressing  on  the  pons, 
hearing  may  also  be  impaired  or  abolished  in 
one  or  both  ears.  Impairment  of  smell  has 
been  observed  on  one  side,  when  there  has 
been  anffisthesia  of  the  face.  This  is  prob- 
ably due  to  the  impairment  of  common  sen- 
sibility in  the  nostril,  intensified  in  some 
cases  by  the  defective  power  of  snifling  if 
the  facial  nerve  is  also  paralysed. 

Albuminuria  and  glycosuria  ha,ve  occa- 
sionally been  found  in  connexion  with 
diseases  of  the  pons.  It  is  very  doubtful 
if  any  causal  relationship  has  been  at  all 
satisfactorily  estabhshed.  Very  often,  when 
albumen  has  been  found,  there  is  good  reason 
to  believe  that  it  has  been  pre-existing,  for 
lesions  of  the  pons  frequently  occur  in  con- 
nexion vidth  chronic  renal  disease.  Sugar 
has  been  found  sometimes,  and  in  other  cases 
not.  The  same  has  been  foimd  in  connexion 
with  lesions  of  other  nerve-centres.  So  far, 
therefore,  as  facts  go,  the  evidence  in  favour 
of  a  direct  relationship  between  pontine 
lesions  and  glycosuria  is  at  present  extreniely 
slender,  and  in  need  of  further  investigation. 

Diseases  which  encroach  on  the  intra- 
cranial space  produce  the  general  symptoms 
of  intracranial  tumour,  in  addition  to  the 
special  symptoms  indicative  of  their  inva- 
sion of  the  pons.  D.  Ferriek. 

PORRETTA  (La),  in  Italy,  between 
Bologna  and  Pistoja. — Thermal,  sulphu- 
rous, muriated  saline  waters.  See  Mineral 
Waters. 

PORRIGO  LARVALIS  {porrigo, 
scmrf;  and  larva,  a  mask). — Porrigo  is  an 
old-fashioned  term,  applied  generally  to 
eruptions  on  the  scalp  and  face,  whether 
exudative  or  desquamative ;  larvalis,  masked, 
alludes  to  the  covering  of  the  face  with  an 
incrustation  which  conceals  the  features  like 
a  mask,  such  as  is  seen  in  a  neglected  exu- 
dative eczema  of  the  face,  an  eczema  pus- 
tulosum  or  impetiginodes.  Pathologically, 
porrigo  is  an  eczema.  See  Impetigo;  and 
Eczema. 

PORTAL  OBSTRUCTIOH".  —  This 
is  a  condition  of  not  uncommon  occurrence, 
and  calls  for  brief  general  discussion.  Strictly 
speaking,  portal  obstruction  implies  that 
there  is  some  direct  impediment  to  the  flow 
of  blood  in  the  portal  circulation  itself,  either 
affecting  the  trunk  of  the  vem  before  it  enters 
the  liver,  or  its  branches  distributed  through- 
out the  substance  of  this  organ.  It  must  be 
remembered,-  however,  that  any  condition 
interfering  with  the  circulation  beyond  the 
portal  system,  whether  in  the  hepatic  veins, 
the  upper  end  of  the  inferior  vena  cava,  right 
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side  of  the  heart,  or  lungs,  will  retard  more 
or  less  the  flow  of  blood  through  this  system  ; 
and  also  that  either  of  the  tributary  branches 
of  the  portal  vein  may  be  affected  alone. 
The  portal  trunk  may  be  obstructed  by 
direct  pressure  upon  it,  as  by  enlarged  glands, 
a  growth  projecting  from  the  liver,  thicken- 
ing from  perihepatitis,  or  a  neighbouring 
tumour,  or  aneurysm ;  by  changes  in  its 
walls,  leading  to  constriction  or  complete 
closure;  or  by  blocking-up  of  its  channel, 
as  by  a  thrombus  {see  Portal  Thrombosis). 
Cirrhosis  is  the  most  important  disease  which 
obstructs  the  portal  circulation  within  the 
liver;  but  this  result  may  also  arise  from 
accumulation  of  pigment  and  other  causes. 

Effects. — The  effects  of  portal  obstruc- 
tion will  depend  on  its  seat,  its  degree,  and 
the  rapidity  with  which  it  is  set  up.  They 
are  merely  those  which  necessarily  follow 
mechanical  venous  congestion,  namely,  dis- 
tension of  the  small  vessels,  which  may  end 
in  changes  in  their  walls  and  varicosity; 
escape  of  serum ;  a  congested  or  catarrhal 
condition  of  mucous  surfaces ;  haemorrhages ; 
and,  in  course  of  time,  permanent  changes 
in  organs  and  structures  which  are  thus 
affected.  Their  locaUsation  in  this  case  wiU 
correspond  to  the  structures  from  which  the 
portal  vein  receives  its  tributary  branches, 
or  with  which  the  latter  communicate. 
Hence  any  of  the  following  conditions  may 
result  in  various  degrees  from  portal  obstruc- 
tion :  (1)  Congestion  and  catarrh  of  the 
mucous  membrane  lining  the  lower  end  of 
the  oesophagus,  stomach,  and  intestines,  with 
consequent  disorder  of  the  secretions;  dila- 
tation and  varicosity  of  the  small  vessels ; 
or  haemorrhage  into  the  alimentary  canal. 
(2)  Ascites,  one  of  the  most  frequent  and 
evident  phenomena.  (3)  Enlargement  of 
the  spleen,  either  from  mere  accumulation 
of  blood,  or  in  claronic  cases  with  permanent 
increase  and  alteration  in  the  splenic  struc- 
ture. (4)  Congestion,  followed  by  fibroid 
changes,  in  the  pancreas.  (5)  Haemorrhoids, 
it  is  generally  beheved.  (6)  After  a  while, 
enlargement  of  the  superficial  veins  of  the 
abdominal  wall,  owing  to  their  communica- 
tions with  the  portal  vein ;  as  well  as  of  the 
veins  within  the  abdomen,  which  are  tribu- 
tary to  it.  In  rare  instances  peritoneal  hae- 
morrhage has  occurred  from  the  rupture  of 
distended  veins.  (7)  Congestion  of  the  female 
generative  organs  in  some  cases. 

Several  of  the  conditions  mentioned  are 
obvious  on  clinical  examination  during  life ; 
others  are  only  evident  on  post-mortem  ex- 
amination, although  they  assist  in  originat- 
ing symptoms,  especially  in  connexion  with 
the  alimentary  canal,  such  as  those  of  dys- 
pepsia, flatulence,  and  disordered  bowels, 
diarrhoea  being  not  uncommon.  Haemor- 
rhage into  the  stomach  or  bowels  is  usually 
revealed  by  the  occurrence  of  haematemesis 
or  melaena,  but  it  may  prove  fatal  without 


any  discharge  of  blood  externally.  It  must 
necessarily  happen  that,  if  the  portal  circu- 
lation is  not  properly  carried  on,  the  functions 
of  the  Uver  are  proportionately  impaired. 

The  signs  of  portal  obstruction  may  set  in 
with  great  acuteness,  or  more  or  less  gradu- 
ally. Those  indicative  of  acute  obstruction 
are  the  rapid  development  of  abundant 
ascites,  returning  speedily  after  paracentesis ; 
acute  enlargement  of  the  spleen ;  hemor- 
rhage into  the  alimentary  canal ;  and  speedy 
dilatation  of  the  superficial  abdominal  veins. 
It  must  be  remarked  that  the  most  striking 
phenomena  may  disappear  in  chronic  cases, 
after  a  time,  without  the  removal  of  the 
obstruction,  probably  owing  to  the  develop- 
ment of  new  channels,  by  which  the  blood  is 
retmrned  to  the  heart  without  passing  through 
the  hver.    See  HLsematemesis. 

Diagnosis.— There  ought  to  be  no  difficulty 
in  recognising  the  signs  of  portal  obstruc- 
tion in  marked  cases  ;  and  it  might  even  be 
suspected  before  these  signs  are  well-deve- 
loped under  certain  conditions.  The  cause 
of  the  obstruction  can  only  be  made  out  by  a 
consideration  of  each  case  in  aU  its  features. 

Treatment.  —  Earely  can  anything  be 
done  directly  to  remove  portal  obstruction. 
The  portal  circulation  may  often  be  reUeved 
by  acting  freely  upon  the  bowels,  especially 
by  means  of  saline  and  hydragogue  purga- 
tives. Treatment  du-ected  to  the  effects  of 
any  obstruction  is  frequently  highly  effi- 
cacious, and  the  most  important  of  these 
may  be  cured  or  relieved,  even  though  their 
cause  remain  vmaffected.  The  special  treat- 
ment of  these  symptoms,  and  also  of  the 
conditions  upon  which  portal  obstruction 
depends,  is  described  in  other  articles. 

Frederick  T.  Egberts. 

PORTAL  THROMBOSIS.— Synon.  : 
Portal  Phlebitis;  Pylephlebitis;  Fr.  FyU- 
jylilehite ;  Ger.  Pylephlebitis. 

Portal  thrombosis  may  be  divided  into  two- 
kinds  :  (A)  the  Adhesive ;  and  {B)  the 
Suppurative. 

(A)  Adhesive  Portal  Thrombosis.— 
Adhesive  portal  thrombosis  is  seen  most 
commonly  in  cirrhosis  of  the  Uver,  rai-ely  as 
a  cause  of  the  cirrhosis  itself.  In  the  first 
case,  it  arises,  not  from  an  inflammation  of 
the  waUs  of  the  vessel,  but  from  obstruction 
to  the  circulation.  The  thrombus  itself  is 
usually  firmly  adherent  to  the  walls,  tough, 
and  of  a  red-brown  colour,  the  vein  being 
dilated.  In  very  rare  cases  tlxrombosis  of 
numerous  peripheral  branches  of  the  portal 
vein,  as  the  mesenteric  veins,  has  been  found 
giving  rise  to  symptoms  very  similar  to 
those  caused  by  thrombosis  of  the  trunk  of 
the  vein. 

Symptoms.  —  The  symptoms  of  portal 
thrombosis  are  those  of  intense  portal  ob- 
struction. There  is  ascites,  rapidly  develop- 
ing itself,  and,  according  to  Frerichs,  retiurnmg 
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rapidly  after  removal  by  tapping.  The  veins 
of  the  walls  of  the  belly  become  rapidly 
dilated.  There  may  be  heematemesis  or  a 
bloody  diarrhcBa.  The  spleen  is  greatly 
enlarged.  Jaundice  may  or  may  not  be 
present. 

Diagnosis.— The  diagnosis  of  portal  throm- 
bosis is  a  matter  of  great  difaculty,  the 
symptoms  being  very  like  those  of  cirrhosis, 
of  which,  mdeed,  it  is  often  a  mere  compli- 
cation. In  general,  it  is  only  when  the 
thrombosis  is  very  acute  and  affecting  the 
trunk  or  most  of  the  branches  of  the  veia,  and 
causing  very  rapid  ascites,  splenic  tumour, 
dilatation  of  the  superficial  abdominal  veins, 
&c.,  that  a  diagnosis  can  be  made. 

Prognosis  AND  Treatment. — The  prognosis 
is  always  bad.  Instances  of  recovery  are 
extremely  rare,  in  which  cases  the  vein  has 
been  found  converted  into  a  fibrous  thread, 
and  a  collateral  cu'culation  estabhshed.  The 
treatment  must  be  the  same  as  for  cirrhosis 
in  most  cases.  In  the  very  acute  cases, 
leeches  over  the  liver,  cupping,  and  the  ad- 
ministration of  saline  purgatives  should  be 
tried. 

(B)  Suppurative  Portal  Throm- 
bosis. — FijleiMehitis  Furulenta. — Suppu- 
rative portal  thrombosis  is  commonly  met 
with  in  connexion  with  some  morbid  pro- 
cess, most  often  suppuration,  in  the  parts 
from  which  the  branches  of  the  portal  vera 
arise.  Thus,  diseases  of  the  intestines,  es- 
pecially of  the  caecum  and  its  vermiform 
appendix,  are  the  most  frequent  causes.  It 
has  been  seen  by  one  of  the  writers  caused 
by  a  needle  fixed  in  the  vermiform  appendix ; 
and  Frerichs  has  recorded  a  case  where  a 
needle  perforated  the  inferior  mesenteric 
vein.  It  occurs  after  dysentery,  and  more 
rarely  after  enteric  fever.  It  is  occasionally 
caused  by  ulcer  and  cancer  of  the  stomach, 
and  follows  suppurative  splenitis.  In  the 
newly  born,  suppuration  sometimes  extends 
from  the  umbilical  vein  to  the  liver.  The 
vein  is  foimd  greatly  dilated,  and  filled  with 
a  dirty  grey  or  reddish  pulp,  which,  imder  the 
microscope,  shows  small  round  nucleated 
cells  like  pus-corpuscles.  The  liver  itself 
shows,  on  section,  the  branches  of  the  portal 
vein  filled  with  a  diffluent  thrombus,  so  that 
the  organ  looks  as  if  pervaded  with  abscesses. 

Symptoms. — The  symptoms  closely  resem- 
ble those  of  abscess  of  the  liver  or  of  pyaemia. 
Traube  thinks  the  diagnosis  may  be  made  if 
the  Uver  and  spleen  be  much  enlarged,  and 
if  there  be  returning  attacks  of  rigors  vdth 
raised  temperature,  while  between  the  attacks 
the  temperature  is  natural  or  only  slightly 
raised.  Remittent  pyrexia,  with  sweating, 
vomiting,  diarrhoea,  and  rigors,  are  the  most 
constant  symptoms.  The  liver,  however,  is 
only  moderately  enlarged  in  some'  cases. 
Pain  and  tenderness  in  the  right  hypochon- 
drium,  with  an  icteric  tint,  in  a  case  pre- 
senting pyemic  symptoms,  should  suggest 


this  condition.  There  must  be  also  evidence 
of  some  suppuration,  which  may  involve  the 
branches  of  the  portal  vein;  and  pyaemia 
and  endocarditis  must  be  excluded.  Often, 
however,  all  these  signs  fail,  and  suppuration 
of  most  of  the  branches  of  the  portal  vein 
has  been  found  after  death  when  no  hepatic 
symptoms  have  been  present  during  Ufe. 
Possibly  the  occurrence  of  hepatic  symptoms 
depends  upon  the  acuteness  of  the  process. 

Remembering,  however,  how  frequently 
it  is  caused  by  disease  of  the  appendix,  any 
suspicion  of  pylephlebitis  should  lead  to  the 
careful  consideration  of  the  propriety  of 
surgical  exploration  of  the  appendix. 

Prognosis  and  Treatment. — The  prognosis 
is  always  bad;  the  treatment  must  be  the 
same  as  for  abscess  of  the  liver  or  pyaemia. 

J.  "WiCKHAM  Legg. 
Stephen  Mackenzie. 

POST  -  MORTEM  EXAMINA- 
TION.— See  Necropsy. 

POST  -  MORTEM     WOUNDS.  — 

Synon.  :  Dissection- wounds  ;  Fr.  Blessv/res 
Anatomiques ;  Ger.  Sectionwunden. 

Definition.  —  A  variety  of  poisoned 
wounds,  arising  from  the  inoculation  of  a 
virus  derived  from  the  dead  bodies  of  men 
or  animals. 

Similar  consequences  may  result  from  the 
inoculation  of  the  discharges  from  unhealthy 
inflammations  in  living  bodies,  especially 
those  arising  from  ■post-mortem  poisoning. 
The  conditions  necessary  for  the  production 
of  a  dissection-wound  are  the  virus,  a  means 
of  entrance  of  the  virus  into  the  system,  and 
a  condition  of  body  favourable  to  the  develop- 
ment of  the  effects  of  the  virus. 

Pathology. — The  virus.  —  The  products 
of  ordinary  decomposition  may  cause  local 
troubles,  to  be  mentioned  hereafter,  but  they 
never  give  rise  to  the  graver  forms  of  post- 
mortem or  dissection  wound.  The  poison  is 
present  in  greatest  intensity  in  fresh  bodies, 
and  its  virulence  diminishes  as  decomposi- 
tion advances.  It  is  not  the  same  in  all 
cases,  and  the  effects  vary  greatly  with  the 
nature  and  intensity  of  the  virus.  We  are 
not  in  a  position  to  deny  that  in  some  cases 
the  virus  may  be  a  non-organised  ferment, 
but  it  is  practically  certain  that  in  the  vast 
majority  of  post-mortem  wounds  it  is  a 
pathogenic  organism,  and  most  commonly 
one  of  the  micrococci.  In  the  localised  forms 
the  staphylococcus  pyogenes  aureus  or 
albus  is  most  commonly  found,  while  in  the 
diffuse  varieties,  in  which  the  lymphatics 
are  chiefly  implicated,  the  streptococcus 
pyogenes  is  almost  invariably  present  {see 
Erysipelas).  Post-mortem  wounds  of  a 
serious  character  most  commonly  arise  from 
inoculations  from  the  bodies  of  patients  who 
have  died  from  some  unhealthy  inflammatory 
(infective)  process,  especially  from  septio 
peritonitis  or  pleurisy,  pyaemia,  septicajmia, 
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puerperal  fever,  diffuse  cellulitis,  erysipelas, 
or  spreading  gangrene.  The  diminution  of 
the  intensity  of  the  poison  with  decomposi- 
tion is  probably  due  to  the  destruction  of 
the  specific  organism  by  the  growth  of  the 
ordinary  bacteria  of  putrefaction ;  it  being  a 
well-known  fact  that  when  two  organisms 
are  growing  together  in  the  same  fluid,  the 
stronger  overpowers  the  weaker,  checks  its 
growth,  and  finally  leads  to  its  destruction. 

Certain  specific  diseases,  as  glanders  and 
splenic  fever  (malignant  pustule),  may  be 
communicated  by  inoculation  from  the  dead 
body,  but  these  accidents  are  not  classed  with 
ordinary  dissection- wounds. 

Mode  of  entrance  of  the  poison  into  the 
system. — Whatever  the  virus  may  be,  it  only 
acts  by  du-ect  inoculation.  This  most  com- 
monly occurs  through  an  accidental  wound 
or  scratch  during  the  post-mortem  examina- 
tion; but  a  raw  surface  partly  healed,  or 
the  fissures  in  chapped  hands,  or  the  small 
fissm-es  so  common  at  the  margin  of  the 
nail,  may  serve  as  points  of  inoculation.  In 
rare  cases  infection  takes  place  through  the 
unbroken  skin,  the  hair-foUicles  seeming 
then  to  serve  as  the  points  of  entrance.  The 
further  diffusion  of  the  poison  takes  place 
by  spreading  amongst  the  lymph- spaces  of 
the  cellular  tissue,  as  shown  by  diffuse 
ceUuhtis ;  by  being  carried  with  the  stream 
in  the  lymphatic  vessels,  as  in  those  cases 
in  which  the  local  affection  "is  slight,  and 
the  first  trouble  is  in  the  lymphatic  glands ; 
or  by  entering  the  blood-stream  and  setting 
up  a  general  infective  process. 

Prevention. — In  order  to  prevent  inocu- 
lation the  following  points  should  be  attended 
to.  Before  making  a  post-mortem  examina- 
tion of  a  dangerous  case  the  hands  should 
be  carefully  looked  over.  If  any  spot  de- 
nuded of  cuticle  be  found  on  the  fingers,  an 
india-rubber  cot  should  be  apphed,  its  base 
being  boimd  round  with  string.  If  the  whole 
hands  are  sore  and  chapped  an  india-rubber 
glove  may  be  used.  If  no  india-rubber  cot 
for  a  finger  is  to  be  found,  an  efficient  water- 
proof covering  may  be  made  at  once  with 
gutta-percha  tissue  and  chloroform.  If  the 
hands  are  sound  they  may  be  well  greased 
with  carbolic  oil  (1  to  10),  but,  as  this  soon 
wipes  off,  the  application  must  be  repeated 
several  times  during  the  post-mortem 
examination.  Carbolised  vaseline  may  be 
used  instead  of  the  oil,  and  is  less  easily 
rubbed  off.  Accidental  wounds  arise  almost 
invariably  from  carelessness — the  assistant 
being  as  often  wounded  as  the_  operator. 
There  is  scarcely  any  operation  in  a  j^osi- 
mortem  which  requires  two  to  perform  it, 
and  an  assistant  should  therefore  be  dis- 
pensed with.  The  most  common  acts  of 
carelessness  are — cutting  towards  instead  of 
away  from  the  left  hand;  and  letting  the 
knife  fall  unobserved  into  one  of  the  cavities, 
where  it  is  concealed  by  blood  or  the  viscera. 


and  wounds  the  hands  when  next  introduced. 
Wounds  from  ribs  are  amongst  the  most 
dangerous,  as  they  bleed  but  little.  To 
avoid  these,  when  using  the  bone-forceps  in 
cases  of  ossification  of  the  cartilages,  the 
ribs  should  be  cut  near  the  nipple  line,  and 
the  skin  folded  over  them  whilst  the  viscera 
are  being  examined.  In  opening  the  head 
the  saw  is  apt  to  slip,  and  to  injure  the  hand 
holding  the  vault.  To  avoid  this,  either 
wrap  the  hand  in  a  thick  cloth,  or  hold  the 
head  with  the  left  hand  on  the  face,  where 
it  will  be  out  of  danger.  Punctures  during 
the  sewing-up  of  the  body  have  caused  many 
deaths.  These  injuries  are  usually  due  to 
using  too  small  a  needle,  which  cannot  be 
kept  properly  under  control.  A  common 
packing  needle  sharpened  is  by  far  the 
safest  instrument  that  can  be  used.  In 
whatever  way  the  wound  is  made  the  first 
essential  of  treatment  is  to  make  it  bleed 
fireely.  If  it  is  on  the  finger,  this  may  be 
done  by  winding  a  piece  of  string  round  it 
from  the  root  to  the  tip;  then  wash  it 
thoroughly  in  carbolic  lotion  (1  in  20)  or 
perchloride  of  mercury  (1  in  500)  and  suck 
it.  Caustics  are  quite  unnecessary  if  these 
directions  are  carried  out.  After  a  post- 
mortem examination  the  hands  should  always 
be  well  washed  in  some  strong  antiseptic 
solution. 

The  conation  of  body  favourable  to  the 
development  of  the  effects  of  the  poison. — 
Nothing  is  more  common  than  for  two  per- 
sons to  be  wounded  at  the  same  post-mortem 
examination,  and  only  one  to  suffer  from  it. 
Sir  James  Paget  has  brought  forward  strong 
evidence  to  show  that  constant  exposure  to 
the  poison  gives  a  certain  degree  of  '  im- 
munity irom  the  worse  influences  of  the 
virus,'  and  that  one  dissection-wound  pro- 
tects the  sufferer  from  another,  at  least  for 
some  time.  Anything  which  causes  a  de- 
pressed state  of  health  favours  the  occur- 
rence of  post-mortem  poisoning.  Thus,  we 
see  it  in  students  who  have  been  some 
months  resident  in  hospital,  in  nm-ses  who 
are  worn  out  with  attending  a  bad  case,  and 
in  dissecting-porters  or  others  who  indulge 
too  freely  in  alcohol.  Beyond  these,  no 
special  predisposing  conditions  are  known. 

Varieties. — It  will  be  convenient  to  dis- 
cuss the  several  forms  of  post-mortem 
wounds  imder  distinct  headings  according  to 
the  following  arrangement : — 

1.  Purely  Local  Aflfections. 

(a)  Dissecting -porter's  ivart,  or  anato- 
mical tubercle.  — Although,  not  exactly  a 
post-mortem  wound,  this  affection  must  be 
mentioned  here  as  being  one  of  the  eff'ects  of 
the  irritation  caused  by  the  repeated  appli- 
cation of  putrid  matter  to  the  skin.  It  is 
seen  only  in  those  whose  occupation  brings 
them  much  in  contact  with  decomposmg 
annual  matter,  and  is  of  very  rare  occur- 
rence.   Its  seal  is  always  at  the  back  ot  tne 
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hand  over  the  knuckles,  or  the  joints  of  the 
fingers.  It  is  characterised  by  a  warty  thick- 
ening of  the  skin,  which  may  m  some  cases 
resemble  epithelioma.  In  other  cases  the 
thickening  of  tlie  cuticle  may  give  the  skm 
an  ichthyotic  appearance.  The  enlarged 
papillffi  are  set  closely  together,  and  there  is 
no  true  ulceration,  but  cracks  and  hssinres 
may  exist  in  pai-ts,  from  which  a  serous  dis- 
charge escapes.  The  growth  tends  slowly  to 
spread.  These  warty  growths  are  usually 
multiple,  and  this,  together  with  the  want 
of  any  tendency  to  ulceration,  will  serve  to 
distinguish  them  from  epithelioma. 

Treatment.  — SaUcyUc  collodion  applied 
daily  will  usually  effect  a  cm-e.  In_  other 
cases  the  constant  use  of  wet  dressing  to 
soften  the  epithelium,  combined  with  the 
appHcation  of  a  mixture  of  equal  parts  of 
glycerine  and  extract  of  belladonna,  is  of 
great  service.  Should  this  fail,  painting  with 
strong  tincture  of  iodine  may  be  tried,  or,  as 
a  last  resource,  the  application  of  some  strong 
caustic.  .  . 

(6)  Tlie  dissecting-room  pustule. — This  is 
always  the  result  of  the  inoculation  of  some 
poisonous  matter  into  a  slight  abrasion  or 
puncture.  About  twenty -four  hours  after 
inoculation  the  spot  becomes  red  and  itches. 
In  another  twenty-four  hours  a  small  drop 
of  pus  is  seen  raising  the  cuticle,  and  the 
part  is  intensely  tender.  If  the  drop  of  pus 
be  let  out  the  pain  is  at  once  relieved.  K 
no  treatment  be  now  adopted  to  prevent  it, 
a  small  scab  forms,  under  which  pus  again 
appears,  and  the  redness  and  pain  return  as 
before.  Each  time  that  this  happens  the 
sore  increases  in  size,  till  it  may  reach  about 
one-eighth  of  an  inch  in  diameter,  and  it 
then  closely  resembles  in  appearance  a  small 
soft  chancre.  Without  treatment  the  condi- 
tion may  continue  indefinitely.  It  is  very 
seldom  accompanied  by  any  constitutional 
disturbance.  The  axiUary  glands  may  be 
tender,  but  suppuration  is  rare,  except  in 
unhealthy  subjects. 

Treatment. — The  best  application  to  these 
sores  is  lint  wetted  with  a  lotion  composed 
of  solution  of  the  subacetate  of  lead  1  part ; 
rectified  spirit  1  part ;  water  6  parts.  The 
dressing  must  be  kept  constantly  moist,  so 
as  to  prevent  the  formation  of  a  scab,  and  the 
shutting  in  of  the  pus.  The  treatment  must 
be  continued  irntO.  the  sore  is  soundly  healed. 
If  the  smallest  speck  be  unhealed  it  wOl 
relapse  as  soon  as  the  dressing  is  removed. 
If,  in  spite  of  this  dressing,  it  refuse  to 
heal,  nitrate  of  silver  may  be  applied,  or 
the  ulcerated  surface  may  be  covered  with 
iodoform. 

(c)  Suppuration  of  the  matrix  of  the  nail. 
This  arises  from  inoculation  through  one  of 
those  small  fissures  at  the  side  of  the  nail 
popularly  known  as  '  agnail '  or  '  hangnail.' 
The  inflammation  extends  rapidly  to  the 
matrix  at  the  root  of  the  nail.    The  dorsal 


aspect  of  the  finger  for  half  an  inch  below 
the  nail  is  swollen,  red,  and  acutely  tender, 
and  on  pressing  over  this  area  pus  oozes 
out  over  the  nail.  The  inflammation  rarely 
extends  over  the  whole  matrix,  so  that  the 
distal  part  of  the  nail  is  usually  unaffected 
and  firmly  attached,  while  the  root  is  sof- 
tened and  loosened  by  the  suppuration  be- 
neath it.  The  discharge  has  a  strong  of- 
fensive odour  of  decomposition.  This  con- 
dition is  extremely  chronic,  the  irritation 
being  kept  up  almost  indefinitely  by  the 
putrid  discharge,  which  is  more  or  less  pent 
up  beneath  the  nail.  When  recovery  takes 
place  the  naU  usually  separates. 

Treatment. — The  first  essential  of  treat- 
ment is,  if  possible,  to  render  the  discharges 
aseptic.  For  this  purpose  the  finger  may  be 
soaked  in  the  lead  lotion  before  mentioned, 
or  in  a  saturated  solution  of  boric  acid_  in 
cold  water,  and  dressed  vdth  the  lead  lotion 
and  boric-acid  lint ;  or  powdered  iodoform 
may  be  pushed  with  a  piece  of  card  beneath 
the  swoUen  skin  over  the  root  of  the  nail. 
If  these  simpler  means  fail,  the  nail  must  be 
removed  ;  and  the  raw  surface,  dressed  with 
some  mUd  antiseptic  lotion,  will  quickly 
heal. 

(d)  Suppuration  of  the  havr- follicles. — 
This  is  a  somewhat  rare  effect  of  post- 
mortem poisoning.  About  forty-eight  hours 
after  exposure  to  infection  a  varying  number 
of  small  pustules,  each  surrounded  by  a  red 
areola,  form  on  the  hairy  parts  of  the  hands 
and  wrists.  On  careful  examination,  each 
pustule  vsoll  be  seen  to  have  a  hair  passing 
through  it.  As  a  rule,  these  pustules  discharge 
and  djy  up  without  causing  further  trouble, 
but  in  some  exceptional  cases  they  may  be 
followed  by  constitutional  symptoms  or 
lymphatic  inflammations. 

Treatment. — All  that  is  necessary  is  to 
cover  the  part  with  cotton-wool,  to  hasten 
the  drying  of  the  pustules. 

(e)  Boils. — Boils,  which  differ  in  no  respect 
from  those  arising  without  known  cause,  may 
form  as  a  consequence  of  exposure  to  post- 
mortem poisons.  They  probably  start  from 
inflammation  of  the  hair-follicles. 

Treatment. — This  presents  nothing  special. 

(/)  Ordinary  whitlow. — Although  whitlow 
is  common  amongst  nurses  and  others  whose 
duties  oblige  them  to  dress  foul  sores,  it  is 
not  a  very  common  consequence  of  post- 
mortem wounds.  When  met  with  it  presents 
nothing  special.    See  Whitlow. 

2.  DiflFuse  Inflammation  of  the  Cel- 
lular Tissue,  spreading  from  the  point 
of  inoculation. 

(d)  Diffuse  cellulitis.— The  seat  of  inocu- 
lation becomes  in  from  twelve  to  twenty-four 
hours  more  or  less  red  and  irritable,  and  in 
this  state  it.  may  remain  for  another  day,  at 
the  end  of  which  time  a  brawny  swelling  of 
a  dusky  red  colour  forms  round  it,  and 
rapidly  extends  in  all  directions,  but  chiefly 
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in  the_  line  of  the  lymph-stream.  At  the 
same  time  there  is  intense  tension,  burning 
pam,  and  severe  constitutional  disturbance, 
high  temperature,  total  loss  of  appetite,  and 
possibly  dehrium.  Red  lines  of  inflamed 
lymphatic  vessels  may  or  may  not  be  seen 
extending  upwards,  but  glandular  abscesses 
are  rare,  as  in  ordinary  cellulitis.  If  unre- 
lieved by  treatment,  sloughing  rapidly  follows 
the  brawny  swelling,  first  of  the  subcutaneous 
tissue,  and  afterwards  of  the  skin. 

Teeatment.— The  only  treatment  in  such 
a  case  is  free  and  early  incision  into  the 
affected  part.  In  one  case  which  came  imder 
the  observation  of  the  writer  the  inoculation 
took  place  from  a  scratch  from  a  broken  rib 
which  had  penetrated  a  consolidated  lung, 
and  caused  the  formation  of  a  foul  abscess. 
Swelling  in  the  finger  commenced  on  the 
second  day,  about  10  p.m.,  and  at  11  a.m.  on 
the  following  morning  it  had  involved  the 
whole  finger  and  part  of  the  back  of  the 
hand.  Red  Hnes  extended  from  it  a  little 
way  above  the  wrist.  Two  incisions  were 
immediately  made  in  the  palmar  aspect  of 
the  finger,  and  one  on  the  dorsum  of  the 
hand,  with  the  effect  of  at  once  arresting  the 
extension  of  the  process.  In  this  case  the 
attack  commenced  with  slight  nausea,  but 
no  chUliness  or  rigor ;  there  was  high  fever 
and  deliriimi  on  the  third  and  fourth  days. 
The  constitutional  treatment  must  be  the 
same  as  in  other  cases  of  diffuse  cellulitis. 
See  Erysipelas. 

(b)  Spreading  gangrene. — This  is  an  in- 
tensification of  the  preceding  variety.  A  red, 
brawny  swelling  advances  rapidly  up  the 
arm,  quickly  followed  by  gangrene  of  the 
subcutaneous  cellular  tissue  and  skin.  This 
condition  is  extremely  rare  as  a  consequence 
of  dissection-wounds.  A  case  occurred  in 
1880,  at  University  College  Hospital,  imder 
the  care  of  Mr.  Heath,  in  which  the  patient's 
Hfe  was  only  saved  by  amputation  at  the 
shoulder-joint.  It  happened  to  a  nurse  from 
an  accidental  wound  received  whilst  laying 
out  the  body  of  a  patient  who  had  died  of 
puerperal  fever. 

Treatment. — Early  amputation  above  the 
advancing  gangrene  is  the  only  treatment. 

3.  Inflammations  chiefly  afl'ecting 
the  Lymphatics. 

(a)  Inflammation  of  the  lymphatic  ves- 
sels.— This  usually  commences  from  twenty- 
four  to  forty-eight  hours  after  inoculation. 
The  seat  of  inoculation  may  show  scarcely 
any  signs  of  inflammation,  or  it  may  have 
developed  into  a  small  suppurating  sore. 
The  invasion  of  the  lymphatic  inflammation 
is  marked  by  elevation  of  temperature,  chilli- 
ness, or  possibly  a  rigor.  There  is  malaise 
and  often  nausea,  with  headache.  Red  lines 
are  soon  after  observed  running  upwards 
from  the  seat  of  inoculation  in  the  course  of 
the  lymphatic  vessels.  These  lines  are  about 
one-eighth  to  one- quarter  of  an  inch  in  width. 


and  clearly  defined.  They  are  acutely  tender. 
The  lymphatic  glands  to  which  they  lead  are 
swollen  and  painful.  If  unreheved  by  treat- 
ment, suppuration  frequently  occurs  in  the 
lymphatic  glands,  or  sometimes  in  the  course 
of  the  vessels.  Occasionally  several  lines 
may  fuse  together,  giving  the  appearance  of 
a  band  of  cutaneous  erysipelas. 

Treatment. — The  bowels  should  be  well 
opened.  Stimulants  in  moderate  quantities 
may  be  taken,  good  port  wine  being  espe- 
cially useful,  with  strong  beef-tea,  milk,  and 
eggs.  If  there  is  much  fever,  quinine  may 
be  of  use  in  reducing  the  temperature. 
Locally,  the  whole  coiurse  of  the  inflamed 
vessels  is  to  be  painted  with  a  mixture  of 
glycerine  and  extract  of  belladoima  in  equal 
parts,  and  the  whole  arm  wrapped  in  hot 
fomentations,  which  must  be  frequently  re- 
newed. This  treatment  seldom  fails  to  arrest 
the  progress  of  the  inflammation,  and  ward 
off  suppturation.  If  pus  forms,  either  in  the 
course  of  the  vessels  or  in  the  glands,  it  must 
be  let  out  as  soon  as  it  is  recognised. 

(b)  Abscess  in  the  lymphatic  glands. — 
This  occurs  either  as  a  consequence  of  the 
previous  condition  or  without  any  evident 
inflammation  of  the  lymphatic  vessels.  It 
is  frequently  a  complication  of  one  of  the 
local  forms  first  described.  The  abscess 
forms  either  in  the  gland  at  the  bend  of  the 
elbow  or  in  the  axilla,  and  presents  no  special 
features  requiring  description.  The  pro- 
gnosis is  not  grave. 

Treatment.  —  The  abscesses  must  be 
opened  as  soon  as  recognised,  and  treated 
antisepticaUy, 

(c)  Axillary  cellulitis. — This  is  one  of 
the  gravest  effects  of  a  post-mortem  wound. 
It  frequently  occurs  in  cases  in  which  the 
local  affection  at  the  seat  of  inoculation  is  so 
slight  as  to  be  scarcely  recognisable.  From 
twenty-four  to  forty-eight  hours  after  inocu- 
lation the  patient  is  seized  with  chilliness, 
and  frequently  a  rigor ;  there  is  great  de- 
pression ;  vidth  nausea,  or  even  vomiting,  and 
headache.  The  temperature  rapidly  rises, 
'reaching  104°  or  105°,  and  there  is  frequently 

deHrium.  On  examining  the  axilla  some 
fulness,  vpith  acute  tenderness,  is  recognised, 
and  there  is  pain  in  movmg  the  arm.  The 
fulness  soon  extends  to  the  front  of  the  chest, 
in  the  region  of  the  pectoraUs  major,  and  the 
veins  of  the  region  may  become  more  clearly 
visible  than  natural.  Later  on  there  may  be 
a  blush  of  redness  over  the  pectoral  region, 
and  with  this  there  is  oedema.  If  not  relieved 
the  swelling  and  redness  may  extend  down 
the  side  of  the  chest,  and  show  above  the 
clavicle  at  the  root  of  the  neck.  The  con- 
stitutional condition  assumes  the  ordinary 
characters  of  septicaemia.  There  is  muttering 
delirium,  rapidly  failing  pulse,  dry  tongue, 
with  sordes  on  the  hps  and  teeth,  possibly 
diarrhoea,  and  the  patient  sinks  into  a  coma- 
tose condition  and  dies.    Sir  James  Paget, 
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in  his  well-known  lectiu-e  on  his  own  case, 
explains  this  condition  by  supposing  that  the 
lymphatic  glands  ai-e  first  swollen,  and  the 
flow  of  lymph  through  them  obstructed,  and 
that  the  poison  then  extends  backwards  m 
the  distended  lymphatics  till  it  reaches  the 
cellular  tissue  in  which  they  arise,  thus 
causing  diffuse  cellulitis,  which,  if  not  re- 
lieved, or  if  not  speedily  fatal,  may  extend 
to  the  whole  area  which  sends  lymph  to  the 
affected  glands.  If  an  mcision  be  made  early 
into  the  affected  cellular  tissue  it  will  be 
found  merely  infiltrated  with  serum;  later 
on  the  serum  is  turbid  ;  still  later  the  whole 
areolar  tissue  would  be  found  in  a  sloughy 
condition,  soaked  in  pus. 

Treatment.— The  blood-poisoning  accom- 
panying this  condition  is  h-equently  fatal  in 
spite  of  any  treatment.  The  only  hope  for 
the  patient  lies  in  early  recognition  of  the 
state  of  the  part,  and  in  making  free  in- 
cisions. These  incisions  must  thoroughly 
open  up  the  axillary  fascia,  and  if  there  be 
any  suspicion  of  extension  beneath  the  pec- 
toralis  major,  another  incision  must  be  made 
two,  or  even  three,  inches  in  length,  through 
the  muscle.  This  is  best  made  in  the  in- 
terval between  the  sternal  and  clavicular 
portions.  The  skin  and  fat  only  need  be 
divided  with  the  knife,  the  muscular  fibres 
being  separated  with  the  handle  of  the  scalpel 
to  avoid  haemorrhage.  If  these  incisions  are 
made  with  aU  antiseptic  precautions  and  the 
antiseptic  dressing  adopted,  the  patient's 
chance  of  life  is  greatly  increased.  The 
constitutional  treatment  consists  in  free 
stimulation  and  abundant  nourishment. 
Quinine  may  possibly  be  useful  in  large 
doses. 

4.  Septicsemia. — In  some  cases,  which 
fortunately  are  very  rare,  post-mortem 
wounds  prove  speedily  fatal,  with  the  ordi- 
nary symptoms  of  acute  septicsemia.  Local 
changes  at  the  seat  of  inoculation  may  be 
entirely  wanting.    See  Septicemia. 

5.  Pysemia. — Pyaemia  may  occur  as  a 
secondary  compHcation  of  the  forms  of  post- 
mortem  wound  which  are  accompanied  by 
suppuration  and  sloughing ;  but  it  presents 
nothing  special  in  such  cases.    See  Pyaemia. 

Marcus  Beck. 

POST-PHARYITGEAL  ABSCESS. 

See  Eetro-pharyngeal  Abscess. 

POSTURE,— In  this  article  it  is  intended 
to  point  out  the  main  practical  relations  of 
posture  to  the  aetiology,  diagnosis,  and  treat- 
ment of  various  diseases.  It  not  uncom- 
monly happens  that  a  patient  assumes  in- 
stinctively a  posture  by  which  his  condition 
may  be  at  once  recognised,  or  which  gives 
indications  of  importance  as  to  his  manage- 
ment. In  other  cases  the  practitioner  makes 
systematic  use  of  posture  to  assist  him  in  his 
diagnosis,  or  to  aid  him  in  treatment.  It 
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should  be  mentioned  at  the  outset  that  per- 
sons often  present  peculiarities  with  reference 
to  posture,  which  are  of  no  practical  signifi- 
cance, and  are  the  result  either  of  natural 
differences  in  individuals,  or  of  habit.  For 
instance,  some  people  can  only  sleep  with 
the  head  raised  very  high,  in  an  almost 
semi  -  recumbent  position;  others  lie  with 
the  head  very  low,  even  level  with  or  below 
the  body.  Many  are  unable  to  sleep  on  the 
back,  or  on  one  or  other  side,  and  especially 
the  left  side.  The  subject  will  be  further 
discussed  in  its  relations  to  the  several  points 
mentioned  above. 

1.  etiology  of  Posture. — As  an  imme- 
diate cause  of  disease,  posture  is  chiefly  im- 
portant in  connexion  with  occupation.  For 
instance,  many  persons  suffer  from  long- 
continued  standing;  or,  on  the  other  hand, 
from  sedentary  occupations.   The  evil  effects 
of  prolonged  standing  are  evidenced  by  the 
development  of  varicose  veins  in  the  legs, 
and  also  by  the  occurrence  of  general  fatigue 
and  debihty,  displacements  of  the  uterus, 
and  other  conditions,  especially  in  young 
women,  such  as  those  employed  in  drapers' 
shops.    Those  caUings  which  entail  constant 
or  frequent  bending  forward  of  the  body  are 
often  very  injm-ious,  and  this  may  be  aggra- 
vated by  carrying  burdens  on  the  back  and 
shoulders.    Not  imcommonly  persons  injure 
themselves  by  habitually  bending  forward 
when  sitting,  quite  apart  from  occupation. 
Another  illustration  of  the  influence  of  pos- 
ture in  causing  disease  is  where  individuals 
have  to  work  in  constrained  positions,  such 
as  colliers  and  miners.    The  conditions  thus 
induced  are  chiefly  deformities  of  the  chest, 
and  certain  diseases  of  the  lungs,  heart,  and 
vessels.    Hanging  down  the  head  may  be 
the  determining  cause  of  cerebral  apoplexy. 
Posture  is  also  of  consequence  in  predisposing 
to  certain  affections  under  particular  cir- 
cumstances, or  in  modifying  their  effects. 
Thus  the  recumbent  posture  in  low  febrile 
and  other  conditions  aids  in  the  causation 
of  hypostatic  congestion   and   its  conse- 
quences ;   a  similar  position  promotes  the 
accumulation  of  morbid  products  in  the 
smaller  bronchi  or  air-vesicles,  in  cases  of 
severe  acute  bronchitis,  which  may  cause 
further  mischief;  and  if  an  attack  of  pleui'isy 
should  supervene  when  a  patient  is  obliged 
to  lie  on  his  back,  this  will  materially  modify 
the  way  in  which  the  fluid  accumulates,  for 
it  tends  then  to  collect  posteriorly,  and  may 
cover  the  whole  area  of  the  chest  in  this 
aspect,  while  there  is  no  sign  of  any  fluid  in 
front.   Lastly,  a  peculiar  posture  in  perform- 
ing certain  acts,  such  as  writing,  may  have 
some  influence  in  originating  affections  of 
the  type  of  writer's  cramp. 

2.  Posture  in  Diagnosis. — As  examples 
of  postures  spontaneously  adopted  by  patients, 
which  may  give  useful  information  in  dia- 
gnosis, the  following  are  the  most  strUting. 


.608 


POSTURE 


In  many  cases  the  posture  suggests  great 
S*^^*"^'  ^helplessness,  or  prostration,  thus 
attordmg  unportant  indications  as  to  the 
general  condition  of  a  patient.    An  inability 
to  lie  down  constitutes  a  prominent  feature 
in  certain  forms  of  cardiac  and  pulmonary 
disease,  m  consequence  of  interference  with 
the  respuratory  and  cardiac  fimctions,  so  that 
the  patient  is  obliged  to  sit  or  to  be  propped 
up  in  bed,  or  sometimes  even  to  sit  up  in  a 
chair,  to  assume  the  erect  postm-e,  or  to  bend 
forward.    Again,  when  anything  is  pressing 
upon  the  main  air-tube — such  as  an  aneurysm 
— causing  obstructive  dyspnoea,  the  patient 
may  mstinctively  lean  forward,  so  as  to  take 
off  the  pressure  as  much  as  possible.  In 
cases  of  unilateral  lung-disease  or  pleurisy, 
the  patient  is  often  unable  to  lie  on  one  or 
■other  side,  especially  the  affected  one;  while 
in  affections  of  the  heart  it  is  frequently  im- 
possible for  him  to  rest  on  the  left  side.  As 
regards  abdominal  diseases,  acute  perito- 
nitis is  usually  characterised  by  a  very 
striking  posture,  the  patient  lying  on  his 
back,  with  the  knees  well  dravra  up  and 
bent,  in  order  to  relax  the  abdominal  mus- 
cles.  Certain  positions  may  also  be  assumed 
in  other  abdominal  affections,  on  account  of 
their  influence  upon  symptoms,  such  as  pain 
or  vomiting.    In  spasmodic  painful  attacks 
connected  with  this  region,  it  is  very  common 
to  see  the  patient  bending  forwards  in  a 
doubled-up  position,  and  pressing  upon  the 
abdomen.    In  nervous  diseases  posture  may 
be  of  conspicuous  value  in  diagnosis.  Thus, 
it  may  reveal  paralysis  of  different  parts ;  in 
■cerebral  meningitis  the  patient  often  lies  in 
a  curled-up  position,  all  the  limbs  being  bent 
towards  the  body ;  in  spinal  meningitis  the 
head  may  be  involuntarily  drawn  backwards, 
in  order  to  try  to  relax  the  muscles  behind ; 
in  tetanus  the  body  is  during  the  spasm 
fixed  in  different  positions,  according  to  the 
muscles  affected ;  in  cataleptic  conditions  any 
posture  that  is  assumed  is  retained  for  a  con- 
siderable or  an  unlimited  time;  whilst  in 
wry-neck  the  head  is  turned  to  one  side. 
Lastly,  the  position  voluntarily  assumed  by 
a  limb  may  give  important  information  as 
to  local  diseases  or  injuries  likely  to  influence 
it  in  this  respect,  such  as  those  of  the  joints. 
The  whole  body  may  be  distorted,  as  weU  as 
the  limbs,  in  connexion  with  diseases  of  the 
articulations. 

"What  has  just  been  stated  will  supply 
hints  as  to  how  the  practitioner  might  avail 
himself  of  changes  in  posture  in  aiding  him 
towards  a  diagnosis  in  certain  cases.  For 
instance,  observing  the  effect  of  such  changes 
often  gives  valuable  information  in  connexion 
with  pulmonary  and  cardiac  diseases,  as  evi- 
denced by  the  influence  of  the  respective 
positions  upon  breathing,  cough,  the  heart's 
action,  and  other  symptoms;  and  the  same 
may  be  the  case  in  some  abdominal  diseases, 
•as  well  as  in  nervous  affections  or  in  local 


diseases.  Change  of  posture  is  most  useful, 
however,  as  an  aid  to  physical  examination, 
the  effects  it  produces  upon  certain  physical 
signs  being  noted.  In  this  way  it  may  give 
valuable  help  in  determining  the  presence 
of  fluid  in  cavities,  such  as  the  pleura  or 
peritoneum;  in  distinguishing  an  internal 
aneurysm  from  conditions  simulating  this 
lesi(5n ;  in  detecting  certain  solid  formations 
in  the  abdominal  cavity ;  and  for  other  pur- 
poses. Details  on  these  points  are  given  in 
appropriate  articles.  It  is  also  of  impor- 
tance to  study  the  position  of  the  patient 
in  examining  the  chest ;  and  to  remember  that 
posture  may  materially  influence  physical 
signs  connected  with  the  heart. 

3.  Posture  in  Treatment.— Many  of 
the  preceding  remarks  will  afford  suggestions 
as  to  the  value  of  paying  attention  to  posture 
as  a  therapeutic  measure,  and  it  will  at  once 
be  evident  that  if  a  wrong  posture  is  the 
cause  of  any  morbid  condition,  the  first  prin- 
ciple in  treatment  should  be  to  rectify  it. 
Besides,  it  will  not  uncommonly  be  found  ad- 
vantageous to  watch  patients,  and  to  aUow 
them  to  adopt,  or  assist  them  in  adopting, 
such  a  position  as  their  own  sensations  dic- 
tate to  be  the  most  suitable  for  their  condi- 
tion. In  order  to  illustrate  further,  however, 
the  benefits  to  be  derived  from  posture,  it 
may  be  well  to  point  out  some  of  the  dis- 
eases in  which  its  value  is  most  strikingly 
exhibited. 

(a.)  Posture  is  of  gi-eat  importance  when 
general  rest  of  the  body  is  required,  or  when 
there  is  exhaustion  or  prostration  of  the 
whole  system.  The  recumbent  posture  is 
clearly  indicated  under  these  circumstances, 
for  it  is  the  most  restful  of  all,  and  involves 
little  or  no  expenditure  of  muscular  force. 
Hence,  in  acute  febrile  diseases  of  all  kinds, 
one  of  the  first  indications  in  treatment  is  to 
keep  the  patient  absolutely  in  bed.  This  is 
also  desirable  where  there  is  excessive  fatigue 
or  prostration  from  any  cause.  The  great 
importance  of  rest  in  bed  during  and  after 
an  attack  of  influenza  may  be  specially 
'  noted. 

I  (6)  In  the  management  of  affections  con- 
nected with  the  respiratory  organs,  attention 
to  posture  is  frequently  of  service.  Here  its 
influence  as  regards  rest  again  comes  in,  for 
it  may  be  of  much  consequence  to  make  as 
little  call  as  possible  upon  the  respiratory 
fimctions.  Moreover,  symptoms  associated 
with  the  breathing  apparatus  are  in  many 
cases  strikingly  influenced  by  posture,  such 
as  pain,  dyspnoea,  or  cough  {see  Resuscita- 
tion; andSTERTOR) ;  and  the  act  ofcoughmg 
may  be  materially  assisted,  and  made  more 
effectual  as  regards  expectoration,  by  the 
patient  assuming  a  sitting  or  erect  position. 
The  importance  of  the  prone  posture,  or  of 
bending  forwards,  must  be  remembered 
when  there  is  anything  pressing  on  the  main 
air-tube. 
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(c)  Posture  often  requires  particular  con- 
sideration in  relation  to  disorders  ot  t  ie 
cardiac  action,  or  to  actual  disease  ot  the 
heart.  Thus,  in  the  syncopal  state  the 
patient  should  be  placed  horizontally,  or 
even  with  the  head  at  a  lower  level  than  the 
body,  so  that  the  blood  may  more  readily 
reach  the  brain,  and  in  this  way  life  may 
be  sustained.  Bending  the  head  downwards 
between  the  knees  may  prevent  threatened 
syncope.  In  this  state,  or  when  the  heart 
is  acting  with  extreme  feebleness  from  any 
cause,  raising  the  patient  into  a  sittmg  pos- 
ture has  been  known  to  cause  a  fatal  result, 
and  should  be  carefully  avoided.  On  the 
other  hand,  there  are  conditions  of  the  heart 
in  which  the  patient  cannot  possibly  lie  down, 
and  especially  where  there  is  much  dilata- 
tion ;  under  these  circumstances  it  may  be  of 
the  greatest  service  to  have  him  constantly 
sitting  up  in  a  properly  constructed  chair, 
and  the  beneficial  effects  thus  produced  are 
sometimes  almost  marvellous. 

(d)  In  the  treatment  of  aneurysms,  whether 
internal  or  external,  posture  is  frequently 
made  use  of  with  advantage.  In  the  cure 
of  this  lesion  in  the  chest  or  abdomen,  rest 
is  often  an  important  agent,  and  on  this 
account  patients  are  confined  to  the  recum- 
bent posture  for  weeks  or  months,  so  as  to 
keep  the  heart  as  quiet  as  possible,  and  also 
to  limit  the  demand  of  the  system  for  food, 
which  is  only  given  in  a  restricted  quantity. 
Aneiu-ysm  in  the  chest  is  one  of  the  causes 
which  may  originate  pressure  on  the  air- 
tube,  and  on  this  account  attention  to  pos- 
ture may  be  required  in  connexion  with  it. 
In  the  case  of  anem-ysm  in  the  limbs,  pos- 
ture is  sometimes  made  use  of  to  cure  them, 
by  causing  pressure,  as  flexion  of  the  knee 
for  the  cure  of  popliteal  aneurysm. 

(e)  The  influence  of  posture  with  respect 
to  gravitation  may  often  be  recognised  with 
advantage  in  the  treatment  of  certain  condi- 
tions. This  is  well  exemplified  by  its  effects 
on  dropsical  accumulations  in  the  legs  and 
scrotum.  Even  abundant  anasarca  may  fre- 
quently be  got  rid  of  completely  in  a  short 
time  by  keeping  the  legs  in  a  horizontal 
position ;  and  oedema  of  the  scrotum  likewise 
may  soon  disappear  when  this  part  is  propped 
up.  The  same  principle  is  of  essential  im- 
portance in  checking  haemorrhage  from  a 
ruptured  varicose  vein  in  the  leg ;  and  may 
also  be  made  use  of  in  the  cure  of  varicose 
veins.  The  influence  of  posture  upon  dropsy 
may  give  useful  information  as  to  its  cause, 
and  as  to  the  exact  conditions  upon  which  it 
depends. 

(/)  As  miscellaneous  illustrations  of  the 
employment  of  posture  in  treatment  may  be 
mentioned  the  value  of  the  recumbent  posi- 
tion in  sea-sickness,  in  attacks  of  giddiness, 
megrim,  and  neuralgic  affections  about  the 
head;  raising  the  head  in  comatose  condi- 
tions ;  the  prone  posture  in  the  treatment  of 
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certain  forms  of  spinal  disease ;  prolonged 
decumbency  or  peculiar  positions  to  restore 
a  displaced  uterus  ;  and  various  positions  in 
which  limbs  are  placed  on  account  of  local 
diseases,  to  relieve  pain,  to  prevent  muscular 
tension,  to  promote  the  escape  of  pus,  or  for 
other  pm-poses. 

{g)  Lastly,  it  must  be  remembered  that  it- 
is  not  uncommonly  requisite  to  change  the 
position  of  a  patient  more  or  less  frequently, 
if  he  should  be  confined  to  his  bed.  For 
instance,  this  is  necessary  in  low  febrile 
diseases,  in  order  to  prevent  the  occurrence 
of  hypostasis  at  the  bases  of  the  lungs,  or 
the  formation  of  bed-sores  on  parts  subjected 
to  pressure;  as  well  as  in  many  cases  of 
spinal  or  cerebral  disease,  and  in  very  ema- 
ciated patients.  Change  of  postm-e  is  further 
useful  in  assisting  the  escape  or  expulsion  of 
morbid  secretions  from  the  air-passages, 
when  they  tend  to  accumulate  there. 

Frederick  T.  Egberts. 

POUGUES,   in   Loire,  France.— 

Alkaline  chalybeate  waters.  See  Mineral. 
Waters. 

POULTICE  (ttoXtos,  porridge;  puis, 
thick  soup). — Synon.  :  Cataplasm ;  Fr.  Cata- 
plasme  ;  Ger.  BreivmiscMag. — Poultices  are 
soft  moist  applications,  usually  apphed  hot, 
but  occasionally  cold.  They  may  be  used 
merely  as  a  means  of  applying  heat  and 
moisture ;  or  they  may  contain  some  drug 
intended  to  exert  a  specific  effect.  Of  the 
innumerable  poultices  formerly  in  use,  only 
six  are  now  officinal. 

Poultices  may  be  arranged  thus  :  1.  The 
simple  poultice,  composed  of  linseed  meal. 
The  practice  of  using  bread  soaked  in  hot 
water  as  a  poultice  has  deservedly  fallen  into 
disrepute,  as  it  soon  becomes  sour  and  offen- 
sive. 2.  Disinfecting  poultices,  namely, 
cataplasma  carbonis,  and  cataplasma  sodse 
chlorinatse.  3.  Sedative  poultices,  such  as 
cataplasma  fermenti  and  cataplasma  conii. 
4.  The  counter-irritant  poultice,  for  example, 
cataplasma  sinapis. 

1.  Simple  Poultice. — The  simple  poul- 
tice, by  its  heat,  causes  a  dilatation  of  the 
vessels  of  the  part  to  which  it  is  appHed,  and 
thus  hastens  the  progress  of  inflammation, 
either  towards  resolution  or  suppuration.  It 
softens  the  cuticle,  and  relaxes  the  skin  by 
its  moisture,  and  thus  favours  swelling,  and 
lessens  tension  and  pain.  In  internal  affec- 
tions, such  as  bronchitis,  pleurisy,  or  pericar- 
ditis, large  poultices  are  frequently  apphed  to 
the  skin  over  the  inflamed  part.  They  benefit 
the  patient  partly  by  their  warmth,  and  partly 
by  exerting  an  extremely  mild  counter- 
irritant  effect,  consequent  upon  the  redness 
and  congestion  of  the  skin  which  they  pro- 
duce. They  are,  however,  somewhat  trouble- 
some ;  they  soon  become  cold  and  hard ;  and 
if  the  patient  be  restless,  their  weight  causes 
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them  to  shift,  and  fragments  break  off  and 
di-013  mto  the  bed,  and  there  drying  cause 
considerable  discomfort.  For  appHcation  to 
external  inflammations  a  few  folds  of  lint, 
soaked  in  hot  water  or  any  appropriate  lotion 
(sedative,  stimulant,  or  antiseptic),  covered 
with  oil-silk,  and  afterwards  with  a  thick 
layer  of  cotton  wool,  will  be  found  to  answer 
every  pm-pose  of  a  poultice,  and  to  be  much 
more  cleanly  and  less  troublesome. 

Linseed-meal  poultices  appUed  to  boils 
usually  cause  a  fresh  crop  to  spring  up  round 
the  original  boil,  from  the  irritation  they  give 
rise  to.  They  should  consequently  never  be 
used,  wet  boric  acid  lint  or  salicylic  wool 
moistened  with  boiling  water  being  substi- 
tuted. In  internal  inflammations  a  poultice 
may  often  be  advantageously  replaced  by 
cotton-wool  only,  covered  with  oil-silk  and 
secured  by  a  bandage.  If  any  counter-irritant 
action  is  required,  a  few  drops  of  chloroform 
or  turpentine  may  be  sprinkled  on  the 
wool. 

Linseed-meal  poultices  are  best  made  from 
meal  from  which  the  oU  has  been  expressed, 
as  the  pure  meal  becomes  rapidly  rancid. 
The  British  Pharmacopoeia  recommends  the 
addition  of  a  little  ohve  oil.  The  following 
is  a  useful  method  of  making  a  linseed-meal 
poultice  :  Heat  the  basin  in  which  the  poul- 
tice is  to  be  made  with  boiling  water  ;  then 
empty  it  and  put  into  it  again  as  much  boil- 
ing water  as  may  be  necessary  to  make  the 
required  poultice ;  sprinkle  the  meal  into  the 
water,  stirring  vigorously,  till  the  proper  con- 
sistence is  attained ;  lastly,  stir  in  a  small 
quantity  of  warm  olive  oil.  By  adopting 
this  plan  the  poultice  wUl  be  free  from  lumps. 
The  poultice  should  then  be  spread  vdth  a 
broad  spatula  on  a  piece  of  rag  or  tow.  It 
must  be  of  a  uniform  thickness,  and  neither 
so  thick  as  to  be  too  heavy,  nor  so  thin  as 
to  cool  and  dry  too  rapidly.  A  poultice  should 
be  changed  every  two  or  three  hours  by  day, 
and  every  four  at  night,  if  the  patient  is 
sleeping.  In  all  cases  where  there  is  suppur- 
ation, a  poultice  is  the  dirtiest  apphcation 
that  can  be  made  to  the  wound.  Wet  boric 
acid  lint  or  some  other  moist  antiseptic 
dressing  should  always  be  used  instead. 

2.  Disinfecting  Poultices.  —  Cata- 
plasma  carbonis  is  a  horrible  compound  of 
wood-charcoal,  linseed  meal,  and  bread,  and 
was  formerly  supposed  to  have  some  disin- 
fectant properties.  Both  this  and  the  cata- 
plasma  sodcB  chlorinates  have  been  entirely 
replaced  by  more  cleanly  or  efficient  anti- 
septic applications.  The  best  of  these  are 
boric  acid  lint,  salicyhc  wool,  and  carded 
oakum.  If  carded  oakum  be  used,  it  must  be 
made  into  a  soft  and  even  pad,  and  may  be 
dipped  in  hot  water  before  being  applied.  It 
is  a  powerful  antiseptic,  and  very  cheap,  but 
has  the  disadvantage  of  blackening  the  skin 
with  the  tar  it  contains,  and  sometimes 
causes  considerable  irritation.     Both  these 
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inconveniences  may  be  overcome  to  a  certain 
extent  by  greasing  the  skin  with  carbolic  oil 
(1  to  10). 

3.  Sedative  Poultices.  —  Cataplasma. 
fermenU  is  composed  of  beer  yeast,  6 ;  flour 
14  ;  water  (100°  F.),  6.  After  mixing,  it  is  to 
be  placed  near  the  fire  till  it  rises.  The  car- 
bonic acid  was  credited  with  both  sedative 
and  antiseptic  properties.  It  was  chiefly  used 
in  boils,  but  from  personal  experience  the 
writer  can  state  that  it  has  none  of  the 
virtues  attributed  to  it.  Cataplasma  conii 
is  composed  of  juice  of  hemlock,  1  ounce ; 
linseed  meal,  4  ounces ;  and  boiling  water, 
10  ounces.  Evaporate  the  hemlock  juice  to 
half  its  volume,  and  add  to  the  linseed  meal 
and  water  previously  mixed  and  stir  them 
together.  It  has  been  chiefly  used  in  cases 
of  cancer  to  reheve  pain. 

4.  Counter-irritant  Poultice.— Cafa- 
plasma    sinapis,    the    ordinary  mustard 
poultice,   is  an  invaluable  counter-irritant. 
It  is  composed  of  mustard  in  powder,  2^ ; 
linseed  meal,  2^;  boiling  water,  10.  The 
linseed  meal  is  to  be  mixed  with  the  water, 
and  the  mustard  added,  constantly  stirring.  It 
must  be  remembered  that  mustard  varies  much 
in  strength,  and  that  since  it  has  been  made  the 
object  of  the  special  attention  of  the  authori- 
ties engaged  in  carrying  out  the  Adulteration 
Act,  its  strength  has  considerably  increased. 
Its  action  should  extend  only  to  producing 
redness  of  the  skin,  for  if  kept  on  too  long 
it  wiU.  cause  vesication,  and  has  even  been 
known  to  give  rise  to  sloughing.    The  time 
a  mustard  poultice  can  be  kept  on  varies  from 
ten  minutes  to  half  an  horn-  or  more,  accord- 
ing to  the  strength  of  the  mustard.  The 
guide  most  usually  relied  upon  are  the  sensa- 
tions of  the  patient.    An  ordinary  patient  is 
not  likely  to  keep  it  on  too  long,  as  the  smart- 
ing soon  becomes  unbearable.    Patients  who 
are  much  in  the  habit  of  applying  mustard 
poultices  to  the  same  part — as,  for  instance, 
the  front  of  the  chest — acquire  a  singular 
power  of  resistance  to  the  irritative  action  of 
the  mustard.    The  mustard  poultice  is  indi- 
cated whenever  mild  and  rapid  counter- 
irritation  is  desired.    It  is  especially  useful 
in  bronchitis,  and  in  muscular  rheumatism, 
as  lumbago    or    pleurodynia.  Eigollot's 
mustard-leaves,  and  the  charta  sinapis  of 
the  British  Pharmacopoeia,  are  excellent 
substitutes  for  the  mustard  poultice.  They 
are  cleaner,  more  easily  appHed,  and  can  be 
more  accurately  adapted  to  the  spot  required. 
They  should  always  be  used  in  preference 
when  obtainable.  Marcus  Beck. 

PRECORDIAL  ANXIETY  or 
OPPRESSION".— Synon.:  Fr.  Angoisse; 
Ger.  Prdcordialangst. 

Definition. — A  sensation  of  constriction, 
attended  with  anxiety,  referred  to  the  prae- 
cordia ;  for  the  most  part  persistent,  but  at 
times  recurrent. 
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Etiology.— Anxiety  or  oppression  of  the 
priEcorclia  is  due  to  dilation  and  inhibition 
of  the  right  side  of  the  heart,  more  especially 
of  the  auricle;  whereby,  though  the  waUs  of 
the  heai-t  in  structure  are  unimpaired,  then- 
elasticity  is  neither  duly  excited  nor  sup- 
ported. 

The  preddsposing  and  excihng  causes  are, 
for  the  most  part,  to  be  found  m  an  abnor- 
mal condition  of  the  blood,  so  that  the 
due  nutrition  of  the  heart,  whether  as  re- 
gards muscle  or  nerve,  is  not  supplied  nor 
its  contractile  power  effectually  excited  ;  and 
also  (though  the  duration  of  the  attacks  may 
not  be  so  persistent  as  in  the  above  form)  in 
a  flatulent  and  distended  stomach_  and  ali- 
mentary canal,  exciting  to  inhibition,  both 
locally  and  reflexly — through  efferent  im- 
pulses descending  the  vagus.  Though  there 
may  thus  be  deficient  innervation,  whereby 
the  irritability  of  the  heart  is  impaired,  it 
does  not  appear  to  be  a  simple  neuritis,  but 
mainly  dependent  on  some  abnormal  condi- 
tion of  the  muscular  functions  temporarily 
estabhshed,  an  impure  blood  failing  to  stimu- 
late the  fibres  to  a  due  expansion  and  con- 
traction, or  flatulent  distensions  directly  or 
indirectly,  in  like  manner,  interfering  with 
these  functions. 

Description. — Prsecordial  anxiety  shows 
itself  by  a  distressing  sensation  in  the  region 
of  the  heart,  characterised  by  an  irregular 
rolling,  tumbling,  or  falling  motion,  super- 
vening on  a  feeling  of  constriction.  It  is 
accompanied  by  feelings  of  anxiety ;  by  rest- 
lessness, which  may  pass  into  a  state  of 
extreme  agitation ;  by  a  sensation  of  ap- 
proaching syncope,  with  fear  of  death ;  and 
by  chilhness  passing  into  a  cold  clammy 
perspiration.  Though  there  may  be  a  sore- 
ness or  dull  aching,  there  is  neither  pain  nor 
palpitation,  and  it  appears  to  have  no  aUiance 
with  real  prsecordial  pain.  The  urine  is  not 
increased,  but  rather  diminished.  Sleep  is 
impossible.  The  attack  often  comes  on  during 
sleep,  and  soon,  perhaps,  the  restless  anxiety 
necessitates  rising  from  the  couch  and  walk- 
ing about ;  often  flatulence  oppresses,  and 
gas  is  evolved,  with  rehef  to  the  symptoms. 
The  attacks  are  recurrent,  and  of  varying 
duration.  Though  praecordial  anxiety  is  here 
only  referred  to,  as  uncomplicated  with  or- 
ganic disease,  it  should  be  borne  in  mind 
that  the  heart  may  not  be  altogether  free 
from  indications  of  more  than  functional 
disorder.    See  Angina  Pectoris. 

Treatment. — During  the  attack  relief  is 
generally  obtained  in  locomotion,  and  in 
occasionally  administering  small  amounts  of 
some  diffusible  stimulant  or  warm  carmina- 
tive, camphor  and  the  compound  spirit  of 
ether  being  specially  applicable.  In  the  in- 
tervals firesh  air,  attention  to  dietetic  rules, 
the  free  evacuation  of  the  bowels  without 
purging,  and  light  nervine  bitters,  will  be 
found  useful.  T.  Bhapter. 


PRJaCORDIAIi  PAIN.  —  Synon.: 
Heartburn ;  Fr.  Cardialgie  ;  Ger.  Mage7u 
schmerz. 

Definition. — Pain  referred  to  the  region 
of,  but  not  originating  in,  the  heart;  not 
paroxysmal,  but  occasionally  recurrent. 

Etiology. — Prsecordial  pain  has  its  origin 
mainly  in  morbid  sensibility  of  the  inter- 
costal and  pneumogastric  nerves,  and  secon- 
darily in  the  nerves  of  the  brachial  plexus 
and  the  cerebro- spinal  nerves  supplying  the 
front  of  the  thorax.  The  immediate  cause 
of  this  affection  is  an  abnormal  and  morbid 
sensibility  of  the  several  nerves  imphcated. 
It  has  its  predisposing  cause  more  often 
than  otherwise  in  an  ill-directed  and  low 
mental  condition,  and  where  healthy  physi- 
cal exertion  is  neglected,  malnutrition,  the 
hysterical  temperament,  the  broken  consti- 
tution of  the  gouty  and  rheumatic,  and  low 
forms  of  dyspepsia  largely  predispose  to  it. 

Description. — Spasmodic  praecordial  pain 
may  vary  from  a  slight  uneasiness  to  an 
intense  anguish.  It  notably  differs  in  cha- 
racter; it  may  be  sharp  and  lancinating, 
dull  and  heavy,  twisting,  or  grinding.  Its 
seat  may  be  defined,  or  it  may  be  diffused 
over  a  large  surface.  It  is  met  with  mainly 
in  persons  of  a  nervous  temperament,  in  the 
gouty  and  dyspeptic,  in  the  course  of  certain 
of  the  blood-diseases,  and  as  an  accompani- 
ment of  special  female  disorders.  A  common 
seat  of  this  paLa  is  the  left  fourth  intercostal 
space  below,  or,  rather,  outside,  the  line  of 
the  nipple.  The  patient  associates  it  with 
the  heart ;  and  yet  describes  it  as  not  so 
deeply  seated,  nor  in  any  respect  influenced 
by  its  action — having  no  rhythmical  exacer- 
bations ;  generally  it  is  confined  to  this  spot, 
but  may  be  diffused  over  the  chest.  A 
severe  form  of  this  pain,  though  for  the  most 
part  confined  to  the  outer  region  of  the  heart, 
often  extends  from  the  prsecordia  to  the 
left  shoulder,  the  neck,  and  the  stomach ; 
sometimes,  though  rarely,  to  the  arms. 
These  several  forms  of  pain  have  analogies 
with  each  other,  their  differences  being 
mainly  in  seat,  in  intensity,  and  in  their 
complications  with  other  disorders ;  they  are 
irregularly  remittent ;  they  do  not  partake 
of  the  nature  of  cramp  or  spasmodic  con- 
striction ;  and  apparently  they  have  little 
or  no  influence  on  the  heart's  action,  or  on 
that  of  the  respiratory  organs.  For  the  most 
part,  though  their  manifestation  may  be 
severe,  and  therefore  alarming  to  the  patient, 
they  do  not,  simply  and  unassociated,  indi- 
cate the  presence  of  disease  of  a  fatal  ten- 
dency. They  are  to  be  esteemed  as  capable 
of  alleviation,  and  generally  of  cure.  If  there 
be  danger,  it  is  chiefly  due  to  complications 
with  organic  disease  of  the  heart,  or  other 
contiguous  organs ;  they  partake  of  the 
nature,  and  obey  the  laws,  indications,  and 
phenomena,  of  ordinary  nerve-pains,  such  as 
tic-douloureux,  or  those  of  sciatica  or  lumbago. 
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Treatment.— The  treatment  of  these 
affections  requires  that  then-  origin,  seat, 
intensity,  persistency,  and  complications 
should  be  well  considered;  each  being  a 
measure  of  disorder,  and  a  guide  to  the 
means  of  alleviation.  The  severe  form  of 
pain,  whether  persistent  or  recurrent,  which 
appears  to  have  its  seat  mainly  in  the 
branches  of  the  vagus  nerve,  is  essentially 
due  to  malnutrition,  and  of  a  low  dyspeptic 
origin,  marked  by  flatulence  and  acidity, 
and  requires,  with  well-regulated  diet  aiid 
exercise,  very  careful  medical  management. 
The  indications  for  the  most  part  are  to  cor- 
rect the  acid  or  gouty  diathesis.  Allialis  and 
the  alkaline  mineral  waters,  Ught  bitter  in- 
fusions, and  warm  alterative  aperients,  are 
often  most  useful  in  these  cases.  The  inter- 
costal pain  is  somewhat  persistent  and  diffi- 
cult of  alleviation,  and  requires,  besides 
attention  to  the  morbid  states  with  which 
it  may  be  associated,  whether  these  be  the 
hysterical,  the  dyspeptic,  the  plethoric,  the 
hypochondriacal,  or  the  emaciation  and 
weakness  of  exhausting  diseases,  strict  re- 
gulation of  diet  and  exercise,  with  residence 
in  a  pure  air.  The  pains  originating  in  dis- 
ordered conditions  of  the  blood  usually  find 
relief  in  the  treatment  laid  down  for  their 
alleviation.  T.  Shapter. 

PR-aESYSTOLIC— A  term  implying 
antecedence  to  the  ventricular  systole,  and 
used  in  connexion  with  a  cardiac  murmur 
or  thrill  occurring  during  this  period  of  the 
cardiac  revolution.  See  Heart,  Valves  and 
Orifices  of,  Diseases  of;  and  Physical 
Examination. 

PREBLAIT,  in  Carinthia,  Austria. — 

Acidulated  alkaline  waters.  See  Mineral 
"Waters. 

PREDISPOSITION"  TO  DISEASE. 

Definition. — That  state  of  the  body  which 
renders  it  peculiarly  liable  to  be  affected  in- 
juriously by  a  morbific  agent ;  determining 
in  the  case  of  a  '  non-specific  '  agent  the  par- 
ticular disease  which  it  shall  induce  in  each 
of  several  individuals  similarly  exposed  to  it ; 
whilst,  in  the  case  of  a  '  specific  '  agent  or 
'  morbid  poison,'  it  determines  the  relative 
liability  of  several  individuals,  similarly 
exposed  to  it,  to  become  the  subjects  of 
the  particular  disease  it  is  capable  of  origin- 
ating, and  also  influences  the  severity  of  the 
attack. 

Thus,  of  several  persons  equally  exposed  to 
severe  cold,  which,  by  chilling  the  general 
surface,  produces  contraction  of  the  cutaneous 
capillaries  and  consequent  internal  conges- 
tion, some  shall  not  suffer  seriously  in  any 
way ;  but  one  shall  be  attacked  by  bron- 
chitis, another  by  pneumonia,  another  by 
apoplexy,  another  by  gastro-intestinal  dis- 
turbance, another  by  nephritis,  another  by 
gout,  and  so  on,  according  to  the  part  of  the 
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body  which  the  congestion  most  affects  in 
each  individual. 

Again,  of  several  individuals  equally  ex- 
posed to  the  poison  of  cholera,  some  shaU 
escape  altogether,  whilst  others  shall  be 
attacked  by  choleraic  disease :  and  of  the 
latter,  some  may  suffer  only  fi-om  diarrhoea ; 
in  others  nothing  more  may  be  mduced  than 
vomiting,  cramps,  and  rice-water  evacua- 
tions; whilst  in  others  the  disease  may 
develop  itself  in  its  full  intensity,  and  rapidly 
proceed  to  a  fatal  termination. 

Predisposition  may  be  either  congenital 
or  acquired ;  and  in  the  former  case — unless 
induced  by  malformation,  or  by  causes  act- 
ing through  the  maternal  system  during 
pregnancy — it  is  usually  hereditary. 

Hereditary  predisjwsition  to  disease  seems 
to  follow  the  same  modified  laws  of  heredity 
as  the  transmission  of  family  peculiarities. 
These  do  not  imply  the  same  duration  or 
universality  in  the  action  of  the  causes  which 
have  evolved  them  as  do  the  characters  of 
species  and  race ;  and  consequently,  whilst 
tending  to  perpetuation  if  the  parentage  on 
both  sides  be  limited  to  such  as  participate 
in  them,  they  tend  on  the  other  hand  to  die 
out  by  free  interbreeding.  Stdl,  we  often  see 
a  family  feature,  or  some  other  physical  or 
mental  peculiarity,  '  cropping  up '  after  a 
dormancy  of  several  generations ;  thus 
clearly  evidencing  the  transmission  of  a 
potency,  which  manifests  itself  whenever 
some  deficient  condition  has  been  supplied. 
So  there  are  certain  constitutional  states  or 
diatheses,  which  particular  abnormal  habits 
of  life  tend  to  induce,  when  their  operation 
continues  with  cumulative  force  through 
successive  generations.  These,  when  fully 
estabhshed,  so  penetrate  the  entire  organism, 
that  perhaps  no  one  process  goes  on  exactly 
as  it  would  in  perfect  health.  And,  when 
they  have  once  firmly  rooted  themselves  iiL 
it,  they  tend  to  propagate  themselves  heredi- 
tarily like  family  characters,  even  when  the 
original  factors  have  ceased  to  act,  but  still 
more  when  they  continue  in  operation.  Of 
this  we  have  a  conspicuous  instance  in  the 
hereditary  transmission  of  goitre,  and  its 
gradual  aggravation  into  cretinism,  among 
the  inhabitants  of  those  Alpine  valleys  in 
which  a  close  stagnant  atmosphere,  privation 
of  sunlight,  bad  ventilation  of  dwellings, 
filthy  personal  habits,  and  some  other  local 
conditions  not  yet  understood,  have  con- 
curred, through  a  long  succession  of  genera-- 
tions,  to  engender  the  constitutional  state 
which  expresses  itself  in  these  forms  of 
disease. 

So,  the  follest  evolution  of  the  gouty,  the 
scrofulous,  or  the  cancerous  diathesis  may 
require  the  continued  action  of  their  factors 
for  several  successive  generations ;  it  may  be 
interfered  with  by  the  introduction  of  normal 
factors  by  intermarriage ;  and  during  its  pro- 
gress the  manifestation  of  these  diatheses 
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may  be  so  trivial  as  to  attract  but  little  notice. 
But  when  either  of  them  has  been  fally 
established  by  the  sufficiently  prolonged 
action  of  its  causes,  its  hereditary  transmis- 
sion, like  that  of  family  peculiarities,  becomes 
the  rule  rather  than  the  exception,  save  in 
so  far  as  it  is  modified  by  interbreeding. 
And  even  where  it  seems  to  have  died  out, 
never  showing  itself  in  the  spontaneous  pro- 
duction of  any  its  characteristic  forms  of 
disease,  it  shall  modify  the  course  of  almost 
any  other  malady,  or  complicate  the  results 
of  some  accidental  injury.  Where  both 
parents  are  the  subjects  of  the  same  well- 
marked  diathesis,  the  transmission  of  it  to 
the  offspring  is  almost  a  certainty ;  and  the 
manifestation  of  it  is  likely  to  be  yet  more 
marked,  if  the  parents  inherit  also  the  same 
family  idiosyncrasies.^ 

Although  the  predisposition  to  inscmity 
is  often  undoubtedly  hereditary,  it  does  not 
seem  to  partake  of  the  constitutional  nature 
of  a  diathesis,  except  where  it  depends  on  the 
existence  of  one  of  the  definite  forms  of  mal- 
nutrition already  specified.  The  fact  seems 
to  be  that  the  nervous  system  is  so  peculiarly 
liable  to  be  shaped  and  modified  by  the  mode 
in  which  it  is  habitually  called  into  exercise, 
that  it  takes-on  a  particular  abnormal  form 
of  activity  far  more  readily  than  any  other 
organ  ;  and  thus,  when  a  special  form  of  mal- 
nutrition has  once  established  itself,  this  may 
be  transmitted  to  the  offspring  without  the 
prolonged  action  of  its  special  factor  through 
many  successive  generations.  We  see  this 
particularly  in  the  effect  of  habitual  alcoholic 
excess,  which  not  only  produces  a  tendency 
to  insanity  in  the  subject  of  it,  but  also 
engenders  in  the  offspring  (especially  when 
both  parents  are  drunkards)  a  disordered 
state  of  brain-nutrition,  which  may  express 
itself  in  idiocy,  epUepsy,  alcoholic  craving, 
mental  instability,  weakness  of  will,  uncon- 
trollable hysteria  and  the  like,  as  well  as  in 
insanity.  And  the  same  may  be  said  of 
abnormal  moral  habits,  which,  when  they 
have  fixed  themselves  in  the  cerebral  organ- 
ism, tend  to  reproduce  themselves  in  succeed- 
ing generations ;  as  we  see  illustrated  in  a 
very  striking  manner  in  hereditary  klepto- 
mania. 

But  of  all  these  acquired  forms  of  dis- 
ordered nev/rosis  it  may  be  said  that,  as  it  is 
the  peculiarity  of  the  nervous  system  rapidly 
to  grow  to  the  mode  in  which  it  is  habitually 
exercised,  so  there  is  less  tendency  to  the 
hereditary  perpetuation  of  such  disorder  than 
where  it  depends  upon  an  estabUshed  diathe- 
sis, provided  that  the  right  methods  of  phy- 
sical and  moral  invigoration  are  employed 

1  The  worst  case  of  this  kind  that  the  writer  ever 
saw  or  heard  of,  was  where  the  parents  were  first 
cousins — children  of  two  brothers  who  were  both 
gouty,  and  who  belonged  to  a  family  noted  for  tlie 
strong  personal  and  mental  resemblance  of  its 
members, 
II. 


for  the  restoration  of  the  normal  activity  of 
the  brain. 

Although  it  can  scarcely  be  doubted  that 
various  other  acquired  predispositions  tend 
to  reproduce  themselves  in  the  offspring, 
there  are  none  which  do  so  with  any  ap- 
proach to  the  constancy  and  definiteness 
which  are  exhibited  by  those  which  have 
become  '  constitutional ' ;  and  they  may, 
therefore,  be  dismissed  without  special 
notice. 

Among  the  diseases  produced  by  the  action 
of  specific  poisons,  there  are  some  to  which 
the  hereditary  predisposition  must  be  said  to 
be  universal;  the  cases  in  which  these  poisons 
are  imbibed  for  the  first  time  without  pro- 
ducing their  characteristic  efifects  being  quite 
exceptional.  In  this  category  are  to  be  ranked 
the  exanthemata,  and  probably  syphilis. 
Dismissing  the  latter  as  limited  in  its  pro- 
pagation by  the  speciality  of  its  mode  of 
transmission,  we  recognise  the  universality 
of  the  predisposition  to  the  former  in  the 
extraordinary  manner  in  which  any  exanthem 
introduced  into  a  community,  whose  isola- 
tion had  prevented  its  invasion  for  a  long 
previous  interval,  spreads  through  a  whole 
population.^ 

But  the  original  liability  to  any  of  the 
exanthemata  appears,  as  a  rule,  to  be  extin- 
guished by  one  attack  of  it ;  the  cases  being 
exceptional  in  which  the  poison  develops 
itself  a  second  time  in  the  body  of  anyone 
who  has  once  fully  exhibited  its  character- 
istic effects.  And  the  liability  is  greatly 
diminished,  and  the  severity  of  the  second 
attack  usually  much  mitigated,  even  when 
the  first  action  has  been  incomplete — as  is 
often  seen  in  epidemics  of  measles  and  scar- 
latina. This  seems  the  rationale  of  the 
'  protection  '  afforded  by  vaccination  against 
small-pox ;  there  being  (in  the  writer's  opi- 
nion) no  reasonable  doubt  that  the  vaccine 
virus  is  nothing  else  than  smaU-pox  poison 
modified  by  transmission  through  the  cow, 

1  Thus,  in  1846,  the  poison  of  measles  having 
been  conveyed  to  the  Faroe  Islands,  where  it  had 
been  unknown  for  sixty-five  years,  the  disease 
rapidly  spread  among  their  inhabitants,  affecting 
old  and  young  alike ;  more  than  6,000  persons  out 
of  a  total  of  7,782  were  attacked  by  it  in  the  course 
of  six  months ;  and  scarcely  any  escaped,  save  the 
few  aged  persons  who  had  been  affected  when 
young  in  the  previous  epidemic,  and  the  inhabitants 
of  one  of  the  smaller  islands,  who  kept  up  a  rigid 
quarantine.  The  Icelandic  records  (which  have 
been  well  kept  for  many  centuries)  show  a  similar 
prevalence  of  any  exanthem  that  has  been  intro- 
duced after  a  long  interval.  Thus  in  1707,  out  of  a 
total  population  of  about  65,000,  no  fewer  than 
16,000  (or  nearly  one-fourth)  died  in  an  epidemic  of 
small-pox  ;  so  that  it  can  scarcely  be  doubted  that, 
as  in  the  previous  case,  almost  every  individual 
exposed  to  the  poison  must  have  been  attacked  by 
the  disease,  unless  he  had  previously  been  the 
subject  of  it.  Thirty-four  years  had  elapsed  since 
the  disease  had  been  last  known  in  the  island  ;  and 
many  persons  who  had  had  it  before,  took  it  a. 
second  time. 
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and  that  the  protective  influence  of  vaccinia 
is  thus  of  the  same  Ici/nd  as  that  exerted  by  a 
first  attack  of  variola,  though  perhaps  rather 
lower  (unless  re-vaccination  has  been  prac- 
tised) in  degree. 

Much  light  has  during  recent  years  been 
thrown  on  this  subject  by  parallel  researches 
in  epizootic  diseases ;  for  it  has  been  found 
that  the  poisons  of  splenic  fever  and  fowl- 
cholera  can  be  modified  in  like  manner  by 
'  cultivation  ' ;  and  that  the  inoculation  of 
these  modified  poisons  produces  in  the  sub- 
jects of  it  very  mild  forms  of  those  diseases, 
which  serve  as  a  protection  against  their 
malignant  attacks.  And  it  may  now  be  laid 
down  with  tolerable  certainty  (1)  that  the 
blood  of  an  individual  who  has  been  the 
subject  of  any  of  those  specific  diseases 
which  usually  occur  only  once  in  life,  is  so 
altered  (whether  by  addition  or  subtraction), 
that  it  is  no  longer  liable  to  be  acted  on  by 
the  same  poison ;  and  (2)  that  this  alteration 
may  be  produced,  and  '  protection  '  imparted 
to  the  subject  of  it,  by  even  a  greatly  miti- 
gated form  of  the  disease,  such  as  may  be 
induced  by  the  introduction  of  artificially 
modified  poison.  It  may  not.  Sir  Joseph 
Lister  thinks,  be  too  sanguine  an  anticipation, 
that  means  may  ere  long  be  found  for  so 
tempering  the  poisons  of  measles  and  scar- 
latina, as  to  make  an  innocuous  '  vaccination  ' 
afford  a  similar  protection  against  their 
worst  effects.'    See  Immunity. 

Acqidred  predisposition.  —  Any  habitual 
infraction  of  the  laws  of  health  will  induce  a 
general  liability  to  disease,  by  producing  a 
depressed  condition  of  the  vital  activity, 
whereby  the  organism  is  rendered  less  capa- 
ble of  resisting  the  influence  of  morbific 
agents.  But  this  infraction  may  be  of  a 
kind  which  induces  a  Uability  to  some  par- 
ticular disease  ;  as  when  the  habit  of  rapidly 
eating  a  large  meal  tends  to  injure  the 
digestive  power ;  or  the  habit  of  living  in 
over-heated  rooms  predisposes  to  bronchial 
and  pulmonary  attacks.'^ 

It  is,  however,  in  determining  the  invasion 
and  epidemic  spread  of  diseases  that  depend 
upon  the  zymosis  set  up  in  the  blood  by  the 
introduction  of  certain  specific  poisons,  that 
the  effect  of '  acquired  predisposition '  is  most 
distinctly  seen,  and  can  be  most  definitely 
expressed.  During  the  severest  visitation  of 
cholera  or  diphtheria,  for  example,  the  num- 

'  See  his  address  '  On  the  Eelation  of  Micro- 
organisms to  Disease,'  in  Quart.  Jour7i.  of  Micro- 
scopic Science,  April  1881. 

The  writer  was  informed  by  Mr.  Gulliver,  when 
surgeon  in  the  Life  Guards,  that  the  young  power- 
ful men  of  his  regiment,  mostly  sons  of  Yorkshire 
farmers,  suffered  greatly  from  bronchitis  and  pneu- 
monia; in  consequence,  he  believed,  of  their  liability 
to  become  chilled  on  going  out  into  cold  air,  after 
being  shut  up  for  many  hours  a  day  in  stables  un- 
duly heated  for  the  purpose  of  imparting  sleekness 
to  the  coats  of  the  horses.  The  animals  themselves 
Buffered  in  like  manner. 


ber  attacked  is  really  small  in  comparison 
with  the  entire  population ;  and  while,  of 
those  who  escape,  the  great  mass  may  be 
assumed  not  to  have  been  exposed  to  the 
action  of  the  poison  at  all,  yet  it  is  unques- 
tionable that  a  large  proportion  of  those  who 
are  as  fuUy  exposed  as  those  attacked  by  the 
disease,  do  not  become  the  subjects  of  it.  A 
medical  practitioner,  again,  may  imcon- 
sciously  carry  about  with  him  a  septicaemic 
contagium,  which  is  innocuous,  not  only  to 
himself,  but  to  a  large  proportion  of  the 
persons  with  whom  he  comes  into  contact ; 
and  yet  it  may  take  fatal  effect  upon  certain 
individuals,  who,  nevertheless,  have  received 
no  stronger  dose  of  the  poison  than  the 
rest.  Further,  it  is  not  infirequently  seen 
that  the  practitioner  or  nvurse  who  long  seems 
completely  'proof  against  any  attack  of  the 
epidemic  malady  to  which  he  (or  she)  is 
ministering,  at  last  succiunbs  to  it.  It  is 
clear,  in  these  and  similar  cases,  that  there 
must  be  some  '  predisposing  condition '  not 
supphed  by  the  normal  human  body,  which 
determines  the  zymotic  action  of  the  materiea 
morhi  in  the  individuals  who  manifest  its 
effects. 

Such  '  predispositions '  have  been  recog- 
nised and  specified  by  all  who,  at  various 
times,  have  scientifically  studied  the  aetiology 
of  epidemics ;  and  it  has  been  universally 
noted  that  unwholesome  food,  bad  water, 
and  foul  air  have  exerted  a  singular  potency 
in  favoiu-ing  the  action  of  the  poison  on  in- 
dividuals and  communities.  The  advocates 
of  the  '  germ  theory  '  and  of  the  '  chemical 
theory '  of  zymotic  poisons  are  at  one  in 
regard  to  this  fact — that  the  presence  of 
nitrogenous  matter,  in  a  decomposing  or 
readily  decomposable  state,  affords  the  best 
possible  pabulum,  either  for  the  development 
of  bacillar  organisms,  or  for  the  action  of 
ferments.  And,  building  on  this  foundation, 
the  writer  long  since  ^  came  to  the  conclusion, 
that  the  common  condition  which  all  those 
agencies  tend  to  produce,  which  experience 
has  shown  to  be  specially  favourable  to  the 
development  of  zymotic  disease,  is  this : 
The  presence,  in  the  blood  of  the  individual 
attacked,  of  an  excess  of  those  decomposing 
effete  matters,  with  which  the  circulating 
current  is  normally  charged  to  a  limited 
amount,  during  their  passage  firom  the  parts 
of  the  body  in  which  they  are  poured  into  it, 
to  the  excretory  organs  by  which  they  are 
eliminated  and  cast  forth.  If  the  amount  of 
these  matters  be  limited  to  that  which  is 
being  continually  generated  in  the  ordinary 
waste  of  the  body,  and  if  the  great  emuuc- 
tories  (the  lungs,  the  liver,  the  intestinal 
glandulse,  the  kidneys,  and  the  skin)  aU  do 
their  proper  work,  the  products  of  that 
waste  are  drawn  off  firom  the  blood-current 

1  See  his  Paper  on  '  The  Predisposing  Causes  of 
Epidemics,"  in  the  Brit,  and  For.  Med.  Chir. 
Beview,  vol.  xi.  (1853),  p.  159. 
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•as  fast  as  they  are  poured  into  it,  so  that  the 
stream  is  kept  pure.  But  if,  on  the  one 
hand,  such  decomposing  matters  be  either 
abnormally  introduced  from  without,  or  be 
generated  ia  abnormal  amount  within  the 
body ;  or  if,  on  the  other  hand,  the  normal 
process  of  elimination  be  in  any  way  ob- 
structed ;  or  if,  stUl  more,  an  abnormal  excess 
of  the  one  process  conciurs  with  deficient 
activity  of  the  other,  a  rapid  accumulation 
of  these  matters  takes  place  in  the  blood ; 
•and  this,  by  providing  the  pabulum  requisite 
for  the  development  of  the  poison,  supplies 
the  very  condition  necessary  for  its  morbific 
activity. 

Of  the  effectiveness  of  the  introduction  of 
putrescent  organic  matter,  either  in  food, 
water,  or  air,  the  cholera  epidemic  of  1848-9 
afforded  instances  so  glaring  that  they  here 
jieed  only  to  be  adverted  to. 

Of  the  even  more  marked  potency  of  the 
•excessive  generation  of  effete  matter  within 
the  body,  we  have  a  typical  example  in  the 
extraordinary  procUvity  of  the  puerperal 
Jemale  to  suffer  from  the  action  of  any 
septic  poison  to  which  she  may  be  exposed.^ 
Nothing  can  be  plainer  to  the  physiologist, 
than  that  the  return  of  the  uterus,  after  par- 
-turition,  to  its  non-pregnant  condition,  in- 
volves a  rapid  '  waste  '  of  its  muscular  sub- 
stance, the  products  of  which  will  be  poured 
into  the  blood- current  far  more  rapidly  than 
they  can  be  eliminated ;  this  state  continuing 
untn  the  process  is  completed.  The  like 
condition  exists  in  subjects  of  severe  injuries, 
and  of  operations  ;  and  not  only  do  these 
exhibit  a  special  proclivity  to  the  action  of 
specific  poisons  like  scarlatina  (the  disease 
■only  then  declaring  itself,  although  its  germs 
must  have  been  previously  received  and  lain 
dormant)  ,2  but  they  show  a  peculiar  liability 
to  sufi'er  from  the  ordinary  septic  poisons 
which  have  no  effect  upon  the  healthy 
carriers  of  them,  erysipelas  and  adynamic 
'  surgical  fever '  being  thus  communicable.^ 

Excessive  exertion,  again,  whether  bodily 
-or  mental  (such  excess  being  marked  by  the 
feeling  of  fatigue),  has  always  ranked  among 
•the  most  potent  of  predisposing  causes  ;  and 
Its  action  is  clearly  traceable  to  the  same 
source,  the  abnormally  rapid  '  waste  '  of  the 
■tissues  whereby  the  blood-current  becomes 

1  This  proclivity  was  never  more  strikingly  dis- 
played than  in  the  former  experience  of  the  Vienna 
liying-in  Hospital,  where  a  comparison  of  the  mor- 
tality in  the  two  sides  of  the  institution,  one 
attended  by  midwives,  and  the  other  by  medical 
students,  showed  that  an  annual  average  of  from 
400  to  500  deaths  out  of  8,000  deliveries  was  dis- 
tinctly traceable  to  the  unclean  habits  of  the  latter 
who  were  accustomed  to  come  into  the  wards  fresh 
from  the  dead-house.  The  enforcement  of  proper 
precautions  soon  lowered  this  excessive  mortality  to 
•the  standard  of  the  other  side. 

"  Sir  James  Paget,  in  Brit.  Med.  Joti/rn.,  1864 
vol.  ii.  p.  237.  ' 

'  Sir  James  Simpson,  in  Edinb.  Monthly  Jov/m. 
•vols.  xi.  and  xiii.  "' 


unduly  charged  with  the  products  of  their 
disintegration.^ 

Ample  evidence  is  afforded  by  army  expe- 
rience _  of  the  special  liabiHty  of  soldiers  to 
zymotic  disease,  when  on  long  and  fatiguing 
marches  ;  and  this  especially  in  hot  climates, 
where,  the  activity  of  the  respiratory  process 
being  reduced  by  the  high  external  tempera- 
ture, the  products  of  the  waste  tend  to  accu- 
mulate in  the  blood-current. 

Of  the  predisposition  induced  by  the  accu- 
mulation of  effete  matter  consequent  upon 
obstructed  elimination,  none  is  more  marked 
than  that  which  results  from  overcrowding. 
The  effect  of  defective  air-supply  is  not  only 
to  reduce  the  quantity  of  carbonic  acid  got 
rid  of  by  expiration,  but  also  (which  is  prob- 
ably of  yet  greater  importance  in  relation 
to  zymotic  disease)  to  diminish  the  normal 
oxidation  of  those  nitrogenous  effete  matters, 
of  which  (when  thus  metamorphosed)  it  is 
the  special  business  of  the  kidneys  and  skin 
to  get  rid.  The  accumulation  of  these  within 
the  body  speedily  makes  itself  manifest  in 
the  offensiveness  of  the  halitus  of  the  breath 
(the  condensation  of  which  shows  the  pre- 
sence of  foetid  matter)  and  of  the  cutaneous 
transpiration ;  and  thus,  although  there  may 
be  no  introduction  of  decomposing  matter 
into  the  body,  or  specially  rapid  internal 
production  of  it,  the  blood-current  becomes 
as  effectually  charged  with  the  pabulum  of 
the  zymotic  poison  as  if  this  had  been  injected 
into  it.* 

1  It  is  within  the  experience  of  everyone,  that  the 
sense  of  fatigue  bears  no  constant  proportion  to  the 
amount  of  exertion  put  forth ;  and  that  whilst,  on 
the  one  hand,  any  obstruction  to  the  eliminating 
processes  (as  by  bad  ventOation  of  the  sleeping 
apartment)  prevents  its  removal  by  rest,  an  unusually 
severe  and  prolonged  strain  may  be  sustained  with- 
out its  induction  when  the  excretory  apparatus  is 
stimulated  to  increased  activity,  as  in  'training.' 
-Ajid  there  is  strong  reason,  therefore,  for  regarding 
this  feeling  as  indicative  of  the  degree  in  which  the 
blood  is  charged  with  the  products  of  nervo-muscular 
waste. 

^  Thus  it  has  come  about,  that,  while  the  average 
mortality  of  European  troops  in  India  under  favour- 
able circumstances  does  not  exceed  30  per  1,000,  it 
has  been  raised  at  particular  stations  through  a  long 
succession  of  years— solely  by  overcrowding  in  ill- 
ventilated  barracks— to  75  or  even  100  in  the  1,000  ; 
whilst  in  certain  Indian  gaols,  in  which  the  air- 
space was  actually  at  one  time  less  than  100  cubic 
feet  per  prisoner,  the  mortality  rose  to  an  annual 
average  of  one  in  four. 

A.  most  remarkable  instance  of  the  combined 
action  of  the  two  last-named  predisposing  causes, 
resulting  in  the  douhle-oh&rging  of  the  blood  with 
the  pabulum  most  suited  to  the  development  of 
zymotic  poison,  was  furnished  by  the  terrible  out- 
break of  cholera,  which  carried  off  one-eighth  of  the 
troops  stationed  at  Kurrachee  in  184G ;  no  fewer 
than  464  deaths  having  then  occurred  out  of  a  total 
strength  of  8,746.  Some  of  the  troops  {a)  had  re- 
cently come  off -a  long  and  fatiguing  march,  but 
were  well  accommodated  in  airy  barracks ;  and  their 
loss  was  at  the  rate  of  96'6  per  thousand.  In  another 
regiment  (6),  which  had  not  been  on  the  march,  but 
was  overcrowded  in  small  ill-ventilated  tents,  the 
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The  strong  predisposition  to  zymotic  dis 
ease  induced  by  intemperance,  whicli  has 
been  no  less  conspicuously  manifested  in  the 
experience  of  our  Indian  army,  seems  clearly 
traceable  to  the  same  source.  For  the  habi- 
tual presence  of  alcohol  in  the  blood-current 
tmdoubtedly  diminishes  the  oxidation  of  the 
waste-products,  and  thus  occasions  their 
accumulation  in  the  system ;  and  this  at  a 
greater  rate  in  hot  climates  than  in  cold,  on 
account  of  the  already  reduced  activity  of 
the  respiratory  process  in  the  former.  Where, 
again,  the  rate  of  waste  is  abnormally  in- 
creased— as  on  the  march  of  troops — the  evU 
influence  of  alcoholic  liquors  is  stUl  more 
strongly  manifested ;  and  this  wiU  be  again 
aggravated  by  overcrowding  in  tents  or 
barracks.^ 

On  the  connexion  between  famine  and 
pestilence  it  is  unnecessary  to  enlarge ;  but 
it  affords  the  keystone  of  our  cumulative 
argument.  For  in  whatever  way  it  is  to  be 
accounted  for,  the  fact  is  certain,  that  a  state 
of  general  blood-contamination  is  produced  by 
the  accumulation  of  non-ehminated  products 
of  waste.  In  the  Irish  famine  of  1847,  the 
foetid  secretions  from  the  skin,  the  rapid 
supervention  of  general  putrescence  after 
death  and  its  manifestation  even  previously, 
and  the  frequent  termination  of  life  by  col- 
liquative diarrhoea,  all  evidenced  the  peculiar 
fitness  of  the  body  so  conditioned  for  the 
development  of  a  zymotic  poison. 

And  thus  we  seem  furnished  with  a  scien- 
tific rationale  for  all  that  experience  has 
taught  as  to  the  conditions  of  the  spread  of 
zymotic  disease;  which,  by  giving  grea,ter 
definiteness  and    consistency  to  medical 

rate  was  108-6  per  thousand.  And  in  a  third  (c), 
which  had  made  the  march  like  a,  and  were  over- 
crowded like  b,  the  mortality  was  218  per  thousand, 
or  at  a  rate  actually  exceeding  their  high  rates 
added  together. 

1  Of  this,  Dr.  Parkes's  experience  as  assistant- 
surgeon  to  the  84th  Regiment  in  India,  afforded  a 
striking  illustration.  A  large  proportion  of  the  men 
of  this  regiment  were  total  abstainers,  and  the 
remainder  were  very  temperate.  During  the  year 
1846-47  it  was  quartered  for  eight  months  m  the 
healthy  barracks  of  Fort  St.  George,  Madras;  it 
then  performed  a  march  of  between  400  and  500 
miles  to  Secunderabad,  in  a  very  wet  and  unhealthy 
season,  through  a  country  infested  with  fever  and 
cholera ;  and  the  remaining  two  months  were  spent 
in  overcrowded  barracks  at  Secunderabad.  Yet  the 
mortality  during  that  year  was  only  13  m  an  average 
strength  of  1,072,  or  at  the  rate  of  12-1  per  1,000. 
Continuing  during  the  next  year  m  the  same  over- 
crowded barracks,  its  loss  was  raised  to  84-9  per 
1 000 ;  but  this  was  less  than  half  the  average 
mortality  of  the  troops  quartered  in  the  same  bar- 
racks for  fifteen  years  past.  The  68rd  Eegiment, 
with  which  they  had  exchanged,  though  not  specially 
noted  for  intemperance,  had  there  lost  73  men  m 
the  first  nine  months  of  the  previous  year,  or  at  the 
annual  rate  of  78-8  per  1,000;  and,  having  then 
marched  to  Madras  to  take  the  place  of  the  84th, 
had  so  many  sick  when  the  two  regiments  met  on 
the  road,  as  to  be  forced  to  borrow  the  84th  s 
dhoolies. 


doctrine,  wUl  afford  a  surer  and  more  positive- 
basis  for  preventive  hygiene,  both  public  and 
individual. 

But  whilst  it  is  specially  in  establishing  a 
predisposition  to  zymotic    disease,  and  in 
aggravating  the  severity  of  its  attacks,  that 
the  contamination  of  the  blood-current  by 
the  accumulation  of  waste-products  most 
strikingly  manifests  itself,  there  can  be  no 
doubt  that  it  lowers  the  healthy  vigour  of  the 
body  generally,  and  thus  renders  it  more 
ready  to  be  affected  by  any  disease  to  which 
it  may  be  constitutionally  liable.  Where  any 
form  of  malnutrition  exists — whether  result- 
ing from  imperfect  performance  of  the  pri- 
mary digestive  processes,  producing  Hl-made 
blood,  or  from  imperfect  conversion  of  blood 
into  tissue — there  must  be  premature  dege- 
neration and  augmented  '  waste  ' ;  and  the 
rate  of  this   augmentation  must  tend  to 
increase,  if  special  attention  be  not  given  to 
the  eliminating  processes.     Here  we  have 
the  rationale  of  the  fundamental  importance 
of  pure  fresh  air,  as  cool  as  it  can  be  borne,  to 
the  scrofulous  subject;  and  of  the  remarkable 
cures  sometimes  effected  in  patients  in  whose 
lungs  tubercular  deposit  has  afready  com- 
menced, by  the  hazardous  discipline  of  a 
hardy    outdoor  life.     When  any  serious, 
malady  has  once  established  itself,  the  dege- 
neration of  tissue,  as  shovra  in  the  rapid 
wasting  of  the  body,  takes  place  -with  aug- 
mented rapidity;  and  the  necessity  for  the 
removal  of  its  products  is  proportionately 
urgent.    And  this  is  not  the  less  important 
when  the  progress  of  the  disease  is  stayed  ; 
for  the  purification  of  the  blood  from  th& 
contamination  it  has  received  is  absolutely 
essential  to  the  establishment  of  those  recu- 
perative processes  on  which  the  final  issue 
depends.    Of  the   due  elimination  of  the 
waste-products,  their  oxidation  is  the  first 
and  most  fundamentally  important  act ;  and 
of  the  direful  consequences  of  past  ignorance 
and  neglect  of  this  principle — evinced  on  a 
large  scale  in  the  overcrowding  and  bad 
ventilation   of  hospitals,  poorhouses,  and 
gaols— their  records  too  surely  tell.  Even 
now  our  practice  is  far  from  perfect  in  this 
particular ;  and  it  is  scarcely  going  too  far 
to  affirm  that,  not  only  the  pubhc,  but  the 
medical  profession,  have  still  much  to  learn 
as  to  the  importance  of  an  ample  supply  of 
pure  afr,  both  for  the  prevention  and  the  cure 
of  disease.^  William  B.  Carpenter. 

1  The  peculiar  susceptibility  of  the  nervous  sys- 
tem of  children  often  affords  a  most  striking  test  of 
atmospheric  impurity  that  might  otherwise  pass 
unheeded.  In  the  last  century,  trismus  nascentzum 
{a  disease  now  rarely  seen)  was  one  of  the  prmcipal 
factors  of  the  very  high  rate  of  infantile  mortaUty 
which  then  prevailed.  This  disease  continued  to 
be  very  fatal  in  the  Lying-in  Hospitals  of  Dublm 
after  it  had  almost  disappeared  from  those  of 
London;  and  it  was  mainly  by  the  attention  to- 
their  ventilation  enforced  by  Dr.  Joseph  Clarke, 
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PREGNANCY,  Diseases  and  Dis- 
■orders   of.  —  Synon.  :    Fr.    Maladies  et 
Troubles  de  la  Grossesse ;  Ger.  Kranklieiten 
imd  Storungen  der  Schwangerschafts. 

Under  this  heading  are  included  all  those 
complaints  which  arise  from  the  pregnant 
state,  or  which,  occurring  during  gestation, 
are  so  modified,  or  exercise  such  an  influence 
over  it,  as  to  require  special  treatment.  The 
subjects  of  false  pregnancy  and  concealed 
pregnancy  will  also  be  noticed.  The  princi- 
pal conditions  which  demand  consideration 
in  this  article  are  therefore  the  following : 
(1)  Vomiting  and  other  sympathetic  or  reflex 
disorders  of  early  pregnancy ;  (2)  Certain 
diseases  specially  Uable  to  eventuate  in 
■abortion ;  (3)  Ptyalism  ;  (4)  Displacements  of 
■the  Gravid  Uterus ;  (5)  Embolism ;  (6)  Extra- 
uterine Pregnancy;  (7)  Pruritus  of  the  Pu- 
dendum; (8)  (Edema  of  the  Labia  and  Lower 
Extremities ;  (9)  (Edema  of  the  Upper  Ex- 
tremities ;  (10)  Haemorrhoids  ;  (11)  Dropsy  of 
the  Amnion;  (12)  Cramps;  (13)  Eclampsia; 
(14)  False,  and  (15)  Concealed  Pregnancy. 
See  also  Fcetus,  Diseases  of. 

The  foregoing  Hst  of  the  principal  diseases 
■of  pregnancy  might  be  much  extended  if 
we  were  to  include  mastodynia  and  mastitis, 
jaundice,  constipation,  diarrhoea,  cardialgia, 
headache,  insomnia,  palpitation  and  hyper- 
trophy of  the  heart,  rheumatism,  inflamma- 
tion of  the  uterus,  pudendal  haematocele,  &c. 
To  these  and  most  other  diseases  pregnant 
women  are  liable ;  but  not  being  peculiar 
to  pregnancy,  or  essentially  modified  thereby, 
they  require  no  notice  in  this  place. 

It  would  also  be  beyond  the  scope  of  this 
article  to  refer  to  all  those  anomalous  sym- 
pathetic disturbances  of  the  nervous  system, 
such  as  longings,  morbid  or  depraved  appe- 
tite, hysterical  excitability,  nervous  pains, 
odontalgia,  &c.,  that  sometimes  attend  gesta- 
tion, and  which,  imless  excessive,  may  be 
regarded  as  symptoms,  and  not  included 
amongst  the  diseases  of  pregnancy. 

1.  Vomiting. — The  most  common  com- 
plaint of  early  pregnancy  is  morning  sick- 
ness, or  nausea  and  retching,  usually  con- 
fined to  the  forenoon,  and  continuing  from 
the  third  week  after  conception  until  the 
period  of  quickening. 

The  sickness  of  pregnancy  is  generally 
attended  by  no  loss  of  appetite  or  impairment 
■of  health,  and  may  thus  be  distinguished  from 
vomiting  caused  by  gastric  or  other  diseases. 

that  the  mortality  of  the  infants  bom  in  them  was 
reduced.  The  disease  has  continued  to  our  own 
•day,  under  precisely  similar  conditions,  in  St.  Kilda 
and  some  parts  of  Iceland,  where  two-thirds  of  all 
the  children  bom  have  died  in  the  first  twelve  days. 
Even  in  what  would  be  accounted  the  well- ventilated 
dwellings  of  our  own  middle  and  higher  classes, 
obstinate  cases  of  spasmodic  croup,  recurring  with 
the  appearance  of  every  tooth,  are  frequently  seen 
which  immediately  yield  on  the  removal  of  the  little 
■patients  to  the  pure  air  of  the  country  or  the  sea- 
«ide. 


In  some  exceptional  instances,  however, 
this  complaint  assumes  a  graver  aspect ;  con- 
tinues throughout  the  whole  term  of  gestation ; 
harasses  the  patient  by  continual  retching ; 
and,  as  occm-red  in  one  case  which  came 
under  the  notice  of  the  writer,  may  even 
cause  death  from  exhaustion. 

.(Etiology. — Morning  sickness  has  been 
referred  by  different  authorities  to  fulness  of 
the  vessels  of  the  uterus  ;  to  tension  affecting 
the  nerves  of  the  uterus,  especially  those 
which  arise  from  the  sympathetici  maximi 
and  communicate  with  the  plexus  at  the 
mouth  of  the  stomach ;  to  displacements  of 
the  uterus,  and  to  the  compression  undergone 
by  the  uterine  tissues,  markedly  by  the 
nervous  fibres  at  the  seat  of  the  flexion. 

Treatment. — The  treatment  of  this  com- 
plaint depends  on  the  period  of  pregnancy, 
the  severity  of  the  symptoms,  and  the  con- 
stitution of  the  patient.  In  ordinary  cases 
it  may  be  prevented  by  the  patient  remaining 
in  bed  tmtil  the  usual  period  for  its  return 
has  passed  over.  Her  diet  should  be  light, 
and  she  should  take  as  little  fluid  as  possible, 
especially  avoiding  all  warm  drinks,  such  as 
tea.  The  bowels  should  be  regulated  by  mild 
antacid  aperients  or  effervescing  salines.  At 
the  same  time  some  of  the  so-called  specifics 
may  be  ordered,  such  as  oxalate  of  cerium,  or 
salol  in  two-grain  doses,  or  diluted  hydro- 
cyanic acid  with  infusion  of  calumba.  It  is 
unnecessary  to  refer  at  any  length  to  all  the 
remedies,  too  generally  useless,  which  have 
been  proposed  for  this  complaint,  including 
the  dilatation  of  the  cervix  uteri,  first  sug- 
gested by  Dubois ;  the  hypodermic  injection 
of  morphine,  chloral  hydrate,  carbolic  acid, 
minute  doses  of  ipecacuanha,  and  the  topical 
application  of  a  4  per  cent,  solution  of  hydro- 
chlorate  of  cocaine  to  the  cervix  uteri. 

In  some  cases  of  excessive  vomiting  per- 
sisting during  pregnancy  and  occm-ring  in 
plethoric  patients,  six  or  eight  ounces  of  blood 
may  be  taken  away  with  advantage.  If, 
notwithstanding  this,  the  sickness  continues, 
and  the  patient  be  in  danger  of  dying  from 
exhaustion,  the  propriety  of  inducing  prema- 
ture labour  becomes  a  grave  question.  In 
no  case  should  so  serious  a  measure  be  re- 
sorted to  without  full  deliberation  and  con- 
sultation. In  aU  cases  it  should  be  deferred 
as  long  as  possible,  and  in  fixing  the  period 
for  its  performance  regard  should  always  be 
paid  to  the  possible  viability  of  the  fcetus. 

2.  Diseases  disposing  to  Abortion. — 
The  expulsion  of  the  foetus  before  the  or- 
dinary period  of  viabihty  may  result  from 
diseases  or  abnormalities  affecting  either  the 
mother  or  the  ovum.  This  subject  is  fully 
discussed  in  a  separate  article.  See  Mis- 
carriage. 

3.  Ptyalism. — This  is  an  occasional  com- 
plaint of  early  pregnancy  which  seldom 
requires  any  treatment.  In  exceptionally 
severe  cases,  salivation  may  be  controlled  by 
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the  application  of  tanno-glycerine  and  as- 
tringent gargles,  especially  chlorate  of  potas- 
sium in  infusion  of  bark. 

4.  Displacements  of  the  Gravid 
Uterus. — (a)  Retroversion. — This  form  of 
displacement  sometimes  occurs  in  early 
pregnancy,  from  pressure  of  the  enlarging 
womb  on  the  neck  of  the  bladder,  which, 
thus  prevented  from  completely  emptying 
itself,  becomes  so  distended  that  it  gradually 
forces  the  fundus  uteri  downwards  and  back- 
wards into  the  hollow  of  the  sacrum,  whilst 
the  cervix  is  tilted  upwards  and  forwards 
against  or  above  the  symphysis  pubis.  The 
symptoms  of  this  occurrence  are  difl&culty 
in  passing  water,  or  even  complete  retention 
of  urine,  with  tenesmus  and  powerless 
straining  to  empty  the  bowels.  At  the  same 
time  a  sense  of  weight,  or  fulness,  and  bearing- 
down  pains  in  the  pelvis  are  complained  of. 

Treatment. — Thetreatmentofretroversion 
during  pregnancy  must  be  prompt,  as,  if  it  be 
complete,  it  not  only  occasions  considerable 
suffering  to  the  patient,  but  also  certainly 
ends  in  the  premature  expulsion  of  the  foetus 
when  not  rectified.  In  cases  of  slight  retro- 
version, the  displacement  may  be  remedied 
by  emptying  the  distended  bladder  with  the 
catheter,  then  replacing  and  subsequently 
supporting  the  uterus  with  either  a  Hodge's 
or  other  suitable  pessary,  and  keeping  the 
patient  lying  on  her  face  for  a  few  days.  In 
complete  retroversion  this  becomes  a  matter 
of  considerable  difficulty.  The  patient  should 
be  placed  on  her  hands  and  knees ;  the 
bladder  emptied ;  and  the  fundus  pushed  up 
from  the  rectum  by  a  couple  of  fingers  of  one 
hand,  whilst  with  the  other  hand  the  cervix 
is  pulled  down.  A  weU-bent  pessary  should 
be  passed  up  into  the  posterior  cul-de-sac  of 
the  vagina,  and  the  recumbent  position 
maintained  for  some  time. 

(6)  Anteversion  and  Anteflexion. — Ante- 
version  and  anteflexion,  to  such  an  extent  at 
least  as  to  give  rise  to  any  urgent  symptoms 
and  to  call  for  active  treatment,  are  very 
exceptional  complaints  during  pregnancy. 
In  such  cases,  however,  the  patient  complains 
of  bearing-down  pelvic  pains,  and  on  ex- 
amination the  OS  uteri  will  be  found  in  the 
posterior  cul-de-sac  of  the  vagina,  looking 
towards  the  sacrvim,  the  fundus  uteri  pressing 
on  the  neck  of  the  bladder,  and  thus  occa- 
sioning at  first  incontinence  of  urine,  which, 
as  the  displacement  increases,  changes  to 
difficulty  in  micturition  or  complete  reten- 
tion. In  anteversion,  abortion  is  said  to 
occur  at  an  earlier  period  than  in  retro- 
version. 

Treatment. — The  treatment  consists  m 
placing  the  patient  on  her  back ;  mechani- 
cally reducuig  the  displacement ;  and  apply- 
ing a  suitable  pessary. 

5.  Embolism,— We  occasionally,  though 
fortunately  rarely,  meet  with  cases  of  sudden 
death  during  pregnancy  which  cannot  be 


accounted  for  by  cardiac  disease,  aneurysm, 
or  accident.  In  the  pregnant  state,  the  blood 
being  overcharged  with  fibrin,  a  strong  pre- 
disposition to  the  formation  of  a  fibrinous 
clot  or  thrombus  exists,  and  this  is  increased 
by  any  circumstance  that  depresses  the  cir- 
culation, such,  for  instance,  as  the  fainting 
that  frequently  attends  quickening.  Thus  a 
thrombus  may  be  formed  which,  by  becoming 
impacted  in  the  pulmonary  artery  or  else- 
where, at  any  subsequent  period  of  gestation, 
may  block  the  current  of  the  circulation  and 
so  cause  sudden  death. 

There  are  no  symptoms  by  which  a 
thrombus  can  be  recognised,  untU  its  presence 
is  discovered  after  death.  Hence  the  only 
lesson  we  can  learn  from  the  history  of  such 
cases  is  the  necessity  of  attention  during 
gestation — firstly,  to  the  diminution  as  far  as 
possible,  by  dietetic  and  other  means,  of  the 
existing  hyperfibrination  of  the  blood;  and 
secondly,  to  the  prevention  during  that  period 
of  the  occurrence  of  any  undue  depression  of 
the  circulation. 

6.  Extra- Uterine  or  Ectopic  Gesta- 
tion.— The  development  of  a  fertihsed  ovum 
elsewhere  than  within  the  uterine  cavity, 
albeit  comparatively  infrequent,  is  the  most 
important  of  the  pathological  possibihties 
connected  with  pregnancy.  The  ovum  may 
be  diverted  from,  or  arrested  at  any  point  of, 
its  physiological  course  from  the  ovary  to- 
the  uterus,  and  nevertheless  maintain  vitahty 
and  continue  to  grow  in  its  abnormal  situa- 
tion, which  in  the  great  majority  of  such 
cases  win  be  found  in  either  of  the  Fallopian 
tubes.  Besides  tubal  gestations,  however, 
other  forms  of  ectopic  pregnancies  are  pos- 
sible, and  in  rarer  instances  the  situation  of 
the  misplaced  ovum-cyst  has  been  abdominal 
or  intra-peritoneal,  in  others  ovarian,  and 
in  others  again  its  location  has  been  tubo- 
uterine  or  interstitial. 

Etiology.  —  UntU  within  the  last  few 
years  little  was  known  with  any  certainty 
on  this  subject.  Judging  from  the  general 
history  of  cases  of  this  kind,  ectopic  preg- 
nancy is  as  a  rule  consequent  on  previous 
puerperal  or  pelvic  inflammation,  by  the  ex- 
tension of  which  to  the  Fallopian  tubes  their 
integrity,  functional  and  structvural,  is  im- 
paired or  destroyed.  For,  inasmuch  as 
impregnation  does  not  normally  take  place 
in  either  the  ovary  or  the  Fallopian  tube, 
but  within  the  uterus  itself,  its  occur- 
rence elsewhere  is  probably  most  generally 
due  to  denudation  of  that  ciliated  epithehum 
lining  the  tubes,  the  chief  function  of  which 
under  normal  circumstances  is  to  prevent 
the  entrance  therem  of  spermatozoa.  'If,' 
says  Mr.  Tait,  'there  has  been  a  destruction 
of  the  ciliated  layer,  which  is  not  reproduced, 
then  we  have  the  possibiUty,  in  the  first 
place,  of  a  spermatozoon  entering  the  tube, 
and,  stiU  more  important  pathologicaUy  and 
clinicaUy,  after  impregnation,  the  ovum  may 
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become  attached  to  the  walls  of  the  tube  as 
it  normally  is  to  the  uterus.' 

Symptoms  and  Diagnosis. — Ectopic  ges- 
tation is  liable  to  be  confounded  with  the 
following  conditions,  namely — normal  preg- 
nancy, more  especially  when  complicated 
by  ovarian  prolapse  into  Douglas's  space ; 
pelvic  hsematocele  or  abscess,  uterine  fibroid, 
or  fibro-cystio  tumom-s  similarly  situated; 
and  retro-displacements  of  the  gravid  uterus 
before  the  fourth  month.  In  the  commence- 
ment of  an  ectopic  gestation  there  is  abso- 
lutely no  possibihty  of  discriminating  between 
it  and  normal  impregnation. 

The  diagnosis  of  this  condition  must  in 
the  first  instance  rest  mainly  on  the  chnical 
history  of  each  case.  Extra-uterine  gestation 
seldom  occurs  in  primiparse,  and  most  fre- 
quently happens  in  second  or  third  preg- 
nancies after  a  long  Interval  of  sterility. 
The  ordinary  sjnnptoms  of  early  pregnancy 
are  then  generally  weU  marked,  withpossibly 
one  exception,  as  menstruation  may  either  be 
suppressed  in  these  cases  as  ia  normal 
pregnancy,  or  else,  and  more  usually,  there 
may  be  periodic  heemorrhagic  discharge  'per 
vagvnam.  But,  almost  firom  the  commence- 
ment, the  patient  complains  of  some  locahsed 
abdominal  or  pelvic  pain,  with  occasional 
exacerbations  of  a  severe  colicky  character, 
together  with  a  distressing  sense  of  fulness, 
soon  traceable  to  a  distinct  and  increasing 
tumefaction,  generally  retro-uterine,  and 
discoverable  on  rectal  examination.  Under 
such  circumstances,  even  at  a  comparatively 
early  period,  we  may  suspect  ectopic  gesta- 
tion. This  suspicion  must  now,  if  possible, 
be  made  a  certainty,  or  disproved,  by  a 
carefully  conducted  conjoint  recto-vaginal 
and  bi-manual  examination.  In  this  way, 
without  resorting  to  the  use  of  the  sound, 
which  is  contra-indicated  and  would  be  un- 
justifiable, the  physical  condition  of  the 
uterus,  its  appendages,  and  the  surrounding 
parts,  can  be  ascertained.  If  the  pregnancy 
be  tubal,  although  the  uterus  will  generally 
in  such  cases  be  found  hypertrophied  and 
almost  as  large  as  in  normal  gestation,  the 
OS  wiU  be  soft  and  patulous.  Behind,  or  to 
either  side  of,  the  posterior  uterine  waU  may 
be  discovered  in  Douglas's  space  a  well- 
defined  globular,  firm,  elastic,  or  semi-fluid 
tumour,  which  if  re-examined  after  a  few 
days  will  be  found  to  have  rapidly  developed 
in  size ;  and  which,  if  once  felt,  can  hardly 
be  confounded  with  anything  else  likely  to 
be  met  with  in  that  situation. 

The  consideration  of  the  remarkable  series 
of  developmental  changes  by  which  the 
vitality  of  the  erratic  ovum  may  be  main- 
tained in  these  cases  would  be  entirely 
beyond  the  scope  of  the  present  article. 
"What  chiefly  concerns  the  practitioner  is 
the  ordinary  course  and  result  of  an  ectopic 
gestation.  On  this  point  it  is  sufficient  to  say 
that  in  the  most  frequent,  namely,  the  tubal, 


form  of  extra-uterine  pregnancy,  the  case,  if 
left  to  its  own  course,  will  probably  terminate 
at  about  the  third  month,  or  earlier,  by  the 
rupture  of  the  distended  tube.  This  accident 
is  generally  unmistakably  evinced  by 
sudden  collapse,  following  intense  pain  in 
the  Fallopian  region,  and  will  in  most  cases 
eventuate  in  speedy  death  from  intra- 
peritoneal haemorrhage.  Should  this  not 
take  place,  however,  we  can  confirm  the 
diagnosis  by  vaginal  examination,  on  which 
the  firm  elastic  tumour  previously  existing 
in  Douglas's  space  will  commonly  be  found 
replaced  by  a  soft  boggy  tumefaction  filling 
the  pelvic  fossa,  and  pushing  the  uterus 
forwards  and  upwards.  Such  is  the  general 
course  of  such  cases.  To  this  general  rule 
there  are,  however,  several  exceptions  of 
great  practical  importance.  In  the  first 
place,  it  is  possible,  though  not  probable, 
that  the  ectopic  ovum-sac  may  remain  un- 
ruptured for  a  sufficient  time  to  admit  of  the 
development  of  a  viable  child  therein. 
Secondly,  when  rupture  of  an  early  ectopic 
gestation-cyst  occurs  into  the  broad  ligament, 
the  consequent  hsemorrhage  may  become 
arrested  without  any  surgical  interposition, 
the  effusion  in  these  exceptional  cases  being 
of  no  greater  moment  than  an  ordinary 
hsematocele,  and  leaving  the  patient  with  as 
good  a  chance  of  recovery  as  in  any  other 
form  of  pelvic  hsematocele.  Thirdly,  the 
escaped  foetus  may  possibly  maintain  its 
vitality  in  a  new  extra-uterine  situation,  and 
be  thence  ultimately  extracted  by  abdominal 
section.  And,  lastly,  in  many  well-authen- 
ticated instances  the  undelivered  foetus  has 
eventually  become  dried  up  or  mummified, 
and  thus  retained  for  an  indefinitely  pro- 
tracted period  without  giving  rise  to  any 
very  obvious  symptoms  of  its  presence. 

Treatment. — Under  this  heading  two  en- 
tirely distinct  questions  must  be  considered. 
The  first  is,  what  course  should  be  adopted 
when  rupture  of  the  sac  has  occurred,  and 
when  the  patient,  if  left  to  nature,  will 
probably  die  from  intra -peritoneal  hsemor- 
rhage and  shock.  Under  such  circumstances 
there  can  be  no  room  for  hesitation  in  acting 
on  the  rule  of  practice  which  has  been  well 
formulated  by  Mr.  Tait :  '  Open  the  abdomen, 
go  at  once  to  the  seat  of  the  rupture — that 
is,  the  broad  ligament — and  tie  it;  for  until 
you  come  to  the  ligament  itself  the  tissue  is 
always  so  rotten  and  friable  that  any  attempt 
to  arrest  the  bleeding  in  any  other  way 
cannot  succeed.  Then  clear  out  the  dihris 
and  put  in  a  drainage-tube.  Of  coiurse,  am- 
putation of  the  ligatured  mass  is  a  matter 
of  necessity;  nobody  would  ever  dream  of 
leaving  such  a  thing  to  putrefy  in  the  ab- 
domen.' 

We  have,  secondly,  to  consider  in  what  way 
we  can  best  deal  with  ectopic  gestations 
which  come  under  observation  before  rupture 
of  the  sac  has  taken  place.     These  cases 
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cannot  be  so  emnmarily  disposed  of.  In 
their  management  we  have  three  courses 
open  to  us.  In  the  first  place  comes  the 
arrest,  or  attempted  arrest,  of  the  develop- 
ment of  the  erratic  ovum,  either  by  the  topi- 
cal employment  of  electricity  as  a  foeticide, 
or  by  the  injection  into  the  sac  of  morphine 
with  the  same  intention,  or  by  the  draining 
off  of  the  liquor  amnii  by  aspiration  or  other- 
wise. These  are  each  and  all  strenuously 
a,dvocated  by  various  authorities.  Neverthe- 
less, they  are  here  mentioned  merely  to 
warn  the  practitioner  against  placing  any 
reUance  on  their  utility  in  such  cases.  The 
fcetus  may  possibly  be  destroyed  by  any  one 
of  them,  but  its  destruction  is  by  no  means 
synonymous  with  the  arrest  of  the  ovuline 
tumour,  since,  as  the  writer  has  seen 
clinically  exemplified,  the  placenta  may  not 
only  retain  its  vitality,  but  even  acquire 
an  increased  or  monstrous  developmental 
activity  after  the  death  of  the  embryo.  By 
the  second  of  the  methods  of  procedure  re- 
cently recommended  in  the  treatment  of  this 
condition — namely,  immediate  surgical  in- 
terposition, or  resort  to  laparotomy  and  re- 
moval of  the  erratic  ovum  as  soon  as  its 
misplacement  is  discoverable — the  trouble 
may  be  effectually  and  possibly  safely  dis- 
posed of.  But  this  practice  is  open  to  the 
objections,  that  it  may  not  only  be  entirely 
needless,  for,  as  the  late  Dr.  Mathews 
Duncan  said,  '  in  many  cases  no  treatment 
whatever  is  required,'  but  also  that  it  elimi- 
nates any  possibility  of  preserving  the  life 
of  the  child,  which  is  a  factor  never  to  be 
lost  sight  of  in  any  obstetric  difficulty. 
Thirdly,  there  remains  the  conservative  and 
wiser  policy  of  careful  and  watchful  ex- 
pectancy, with  the  view  of  prolonging  the 
duration  of  the  ectopic  gestation,  so  far  as 
may  be  compatible  with  the  safety  of  the 
mother,  until  a  period  of  viability  can  per- 
haps be  reached,  when  the  child  may  be 
extracted  by  the  now  comparatively  safe  and 
successful  methods  of  modern  abdominal 
surgery. 

In  this  connexion  it  therefore  becomes  a 
matter  of  practical  importance  to  determine 
at  what  period  of  early  gestation  can  a  living 
or  possibly  a  viable  child  be  extracted.  In  a 
case  recorded  by  the  writer,  deUvery  took 
place  at  four  and  a  half  months,  and  the  child, 
which  weighed  nine  ounces,  lived  for  an  hour 
and  twenty-five  minutes  after  birth ;  another, 
bom  at  the  same  period,  survived  for  twenty 
minutes;  another,  delivered  195  days  after  last 
menstruation,  lived  six  hours ;  two  children 
delivered  at  the  sixth  month  siurvived  twelve 
and  twenty-four  hours  respectively ;  and  one 
bom  before  completion  of  the  seventh  month 
lived  for  a  considerable  time,  or  at  least 
until  the  writer  lost  sight  of  the  patient 
after  the  puerperal  period.  These  were,  how- 
ever, merely  cases  of  live  birth  at  an  early 
period  of  foetal  existence;  but  many  well- 


authenticated  cases  of  viability  under  similar 
circumstances  have  also  been  recorded. 
Amongst  such  is  that  mentioned  by  Capuron, 
of  Fortinio  Liceti,  who  appears  to  have  come 
into  the  world  after  a  gestation  of  only  four 
months  and  a  half,  and  to  have  remained  in 
it  to  the  age  of  eighty.  M.  Devergnie  cites 
the  case  of  Cardinal  Richelieu,  who  is  asserted 
to  have  been  born  at  the  fifth  month.  In  a 
well-known  Scotch  case,  cited  by  Taylor  and 
by  Beck,  it  was  decided  that  a  child  born  in 
the  sixth  month  after  marriage,  and  which 
survived,  was  legitimate.  Though  such  in- 
stances as  the  foregoing,  the  list  of  which 
might  be  easily  extended,  of  viability  before 
the  seventh  month  can  only  be  regarded  as 
exceptional  cases,  their  possibihty  is  a  fact 
that  cannot  be  wholly  overlooked  in  consider- 
ing the  period  at  which  operative  interference 
in  cases  of  ectopic  gestation  is  advisable. 

7.  Pruritus  of  the  Pudendum.— Pru- 
ritus is  occasionally  a  distressing  result  of  the 
general  hyperaesthesia  and  congestion  of  the 
generative  organs  during  pregnancy,  and  con- 
sists in  intense  irritation,  extending  over  the 
external  orifice  of  the  vagina,  labia,  and 
chtoris.  The  itching  occurs  in  paroxysms 
which  are  most  troublesome  at  night,  and  in 
aggravated  cases  wear  out  the  patient,  men- 
tally and  physically,  firom  the  loss  of  rest  and 
constant  irritation.  In  most  cases  this  may 
be  reheved  by  washing  the  parts  with  tar 
soap ;  giving  an  effervescing  sahne  con- 
taining bromide  of  sodium  in  full  doses, 
together  with  mild  aperients ;  and  the  local 
application  of  boric  acid  or  of  a  solution  of 
hydrochlorate  of  cocaine,  either  separately 
or  in  combination  with  menthol  or  with 
peppermint  water. 

8.  CEdemaofthe  Lower  Extremities. 
(Edema  of  the  lower  limbs,  from  the  pressure 
of  the  gravid  uterus  on  the  veins,  is  a  com- 
mon complaint  in  the  later  months,  and  sel- 
dom requires  any  treatment  beyond  rest  and 
aperients.  Nor  is  the  dropsical  tumefaction 
of  the  labia,  which  occurs  from  the  same 
cause,  more  serious. 

9.  CEdema  of  the  Pace  and  Upper 
Extremities. — This  is  always  an  alarming 
symptom  during  pregnancy,  very  frequently 
foreteUing  ursemic  convulsions,  and,  if  at- 
tended by  albuminm-ia,  urgently  demands 
active  treatment,  such  as  depletion  by  cupping 
over  the  loins,  and  strong  saline  purgatives. 

In  all  cases  and  forms  of  dropsy  during 
pregnancy,  the  urine  should  be  firequently 
tested  for  albumin  ;  and  if  this  be  found,  the 
case  must  be  treated  as  one  of  impending 
convulsions. 

10.  Haemorrhoids. — At  all  times  women 
are  more  subject  to  this  complaint  than  men; 
and  during  pregnancy,  owing  to  the  pressure 
of  the  gravid  uterus  on  the  hsemorrhoidal 
and  iliac  veins,  comparatively  few  escape 
either  internal  or  external  piles.  As  Smelhe 
observed,  '  the  same  method  of  cure  may  be 
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.aclminiscered  as  that  practised  at  other  times, 
though  greater  caution  must  be  used.' 

11.  Dropsy  of  the  Amnion. — This  con- 
dition is  met  with  in  some  cases  of  abortion 
from  vesicular  or  other  placental  disease.  It 
also  occurs  from  simple  over-secretion  of  the 
amniotic  fluid,  and  is  then  chiefly  of  interest 
as  the  cause  of  a  condition  to  which  the  older 
writers  attached  great  importance,  namely, 
pendulous  belly.  This  was  regarded  by 
Devanter  and  other  of  the  older  writers  as 
the  ordinary  source  of  obliquities  of  the 
uterus,  and  of  difficult  labour.  Without 
discussing  that  question,  we  must  regard 
this  condition  as  of  some  importance,  not 
•  only  from  the  inconvenience  it  occasions,  and 
which  may  be  palliated  by  a  weU-fitting, 
supporting  abdominal  belt,  such  as  every 
pregnant  woman  should  wear,  but  still  more 
from  the  probability  of  its  leading  to  post- 
partum hsemorrhage,  from  inertia  of  the 
over-distended  uterus.  Hence  in  these  cases 
it  is  necessary  to  deviate  from  the  ordinary 
rule  of  midwifery  practice,  by  rupturing  the 
membranes,  the  presentation  being  natural, 
as  early  as  possible  dming  labour. 

12.  Cramps. — Cramps  in  the  legs,  from 
uterine  pressure  on  the  large  nerve-trunks  at 
the  brim  of  the  pelvis,  are  common  during 
the  last  months  of  pregnancy,  and  generally 
come  on  at  night  in  the  course  of  the  an- 
terior crural  nerve,  extending  down  into  the 
calves  and  feet.  In  ordinary  cases  no  treat- 
ment is  required,  unless  friction  over  the 
seat  of  pain,  and  some  aperient,  can  be  so 
called.  Where,  however,  as  sometimes  hap- 
pens, the  cramps  become  unusually  severe 
and  frequent,  their  recurrence  may  be  pre- 
vented by  the  pressure  of  a  bandage  or  elastic 
stocking. 

13.  Eclampsia.— This  is,  with  one  excep- 
tion, the  most  serious  complication  of  gesta- 
tion. The  true  convulsions  of  pregnancy  are 
■sui  generis  in  their  nature,  though  they  are 
usually,  but  erroneously,  classified  as  hyste- 
rical, epileptic,  or  apoplectiform. 

Hysterical  convulsions,  being  nothing  more 
than  a  manifestation  of  hysteria,  accidentally 
affecting  a  woman  in  the  early  months  of 
pregnancy,  require  no  special  treatment,  nor 
any  further  notice  in  this  connexion. 

The  so-called  epileptiform  and  apoplecti- 
form convulsions  of  pregnancy  are  identical 
in  their  character,  and  are  influenced  in  their 
symptoms  by  the  constitutional  state  of  the 
patient  and  the  severity  of  the  attack,  rather 
than  by  any  essential  difference  in  the  nature 
of  the  disease. 

Symptoms. — The  premonitory  symptoms  of 
■convulsions  are  of  considerable  importance, 
as  by  their  timely  recognition,  and  the  adop- 
tion of  suitable  treatment,  the  approaching 
attack  may  be  often  warded  off.  In  the 
majority  of  cases,  eclampsia  is  preceded  by 
•cedema  of  the  upper  extremities,  face,  and 
•eyelids ;  pains  in  the  lumbar  region ;  albu- 


minuria ;  and  headache,  vertigo,  or  peculiar 
irritability  of  temper. 

In  asthenic  eclampsia,  the  clonic  spasms 
commence  with  twitching  of  the  muscles  of 
the  eyelids,  soon  increasing  in  violence  ; 
extend  to  every  part  of  the  body ;  and  rectir 
at  irregular  intervals.  In  ansemic  patients, 
throughout  the  attack,  the  face  may  be  cool 
and  pale,  the  eye  glistening,  and  the  pupil 
contracted  ;  but,  generally,  as  the  convulsions 
recur  more  frequently,  the  impeded  respira- 
tion induces  symptoms  of  venous  congestion : 
the  face  becomes  livid;  the  breathing  ster- 
torous; the  pulse  full  and  labouring;  and 
thus  the  disease  passes  from  the  first  into  the 
second  stage,  or  from  the  so-called  '  epilepti- 
form '  into  the  so-called  '  apoplectiform ' 
convulsions. 

In  plethoric  women,  however,  the  com- 
plaint commonly  assumes  the  apoplectic 
character  from  the  first,  setting  in  by  a  violent 
convulsion,  immediately  after  which  the 
patient  falls  into  a  comatose  state,  the  con- 
vulsions meanwhile  recurring  at  frequent  but 
irregular  intervals.  After  some  time,  under 
favom-able  circumstances,  the  convulsions 
cease,  and  the  patient  slowly  regains  con- 
sciousness. But,  on  the  other  hand,  the  coma 
may  become  more  profound,  the  pulse  more 
labouring,  the  respiration  more  embarrassed, 
and  the  extremities  colder,  until  at  length 
'  the  last  sad  scene  of  all '  is  closed  by  a  violent 
convulsion. 

These  convulsions,  although  they  are  more 
frequently  observed  in  the  latter  months, 
may  occur  at  any  time  of  pregnancy,  as  well 
as  during  labour,  and  within  the  puerperal 
period. 

Pathology. — The  cause  of  eclampsia  is  a 
subject  on  which  innumerable  theories  have 
at  different  times  prevailed.  It  was  for- 
merly referred  by  some  authorities  to  con- 
gestion of  the  brain ;  by  others  to  uterine 
irritation  acting  upon  the  upper  part  of  the 
spinal  cord  and  medulla  oblongata. 

It  was  almost  universally  held  up  to  a  few 
years  ago,  and  to  the  present  time  is  still 
generally  believed  by  a  majority  of  obste- 
tricians, that  this  disease  is  the  result  of 
UTEemic  blood-poisoning,  probably  consequent 
on  nephritis,  acute  or  chronic,  for  we  find 
the  convulsions  of  pregnancy  frequently 
associated  with  dropsy,  albuminuria,  and 
a  diminished  excretion  of  urea  and  m-ic  acid. 

That  convulsive  action  may  be  occasioned 
by  uraemic  blood-poisoning  is  well  known  in 
other  conditions  ;  and  during  pregnancy  the 
same  effect  may  also  be  produced  by  the 
pressure  of  the  gravid  uterus  on  the  renal 
emulgent  veins,  interfering  with  the  functions 
of  the  kidneys. 

More  recently,  however,  this  view  has  been 
to  some  extent  "displaced  by  what  is  known 
as  the  '  Traube-Rosenstein  theory,'  the  chief 
part  of  which  is  the  assumption  that  the 
cause  of  puerperal  convulsions  consists  in 
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cerebral  anaemia,  consequent  on  serous  effusion 
disturbing  the  cerebral  circulation,  and  result- 
ing from  increased  arterial  tension  during 
pregnancy.  Neither  the  general  symptoms 
of  puerperal  convulsions,  nor  the  results  of 
the  plan  of  treatment  which  he  has  found 
most  effectual  in  the  general  treatment  of  the 
disease,  would  seem  to  the  present  writer  to 
support  this  last-mentioned  theory.  StiU,  it  is 
a  fact  that  in  some  instances  puerperal  con- 
vulsions occur  irrespectively  of  any  renal 
disease,  and  without  the  existence  of  albu- 
minuria. 

The  influence  of  mental  and  moral  impres- 
sions in  causing  convulsions  has  been  re- 
marked by  all  obstetricians.  The  fact  of  its 
being  the  patient's  first  pregnancy  has  also 
some  influence;  thus,  of  eight  cases  that 
came  under  the  writer's  notice,  five  were 
primiparse. 

Treatment. — In  the  treatment  of  the  con- 
vulsions of  pregnancy,  whenever  any  of  the 
premonitory  symptoms  already  described,  and 
more  especially  albuminuria,  are  observed, 
we  should  direct  our  efforts  to  the  depura- 
tion of  the  blood,  by  cupping  over  the  kid- 
neys, and  the  administration  of  mild  dim-etics, 
saline  purgatives,  diaphoretics,  and  a  miUc 
diet.  At  the  same  time  we  must  endeavour 
to  allay  nervous  irritability  by  sedatives,  of 
which  in  these  cases  the  best  is  bromide  of 
potassium. 

During  the  convulsions,  precautions  to  pre- 
vent the  patient  from  biting  her  tongue,  or 
from  injuring  herself  in  any  way,  should  in 
the  first  instance  be  taken.  One  of  the  most 
effectual  means  of  shortening  the  paroxysms 
is  cold  affusion  on  the  head  and  face.  In  the 
asthenic  form  of  eclampsia,  however,  this 
remedy  should  be  used  cautiously.  In  all 
cases  of  well-marked  puerperal  convulsions 
the  bowels  shotdd  be  unloaded  by  calomel 
and  jalap,  or  by  a  drop  of  croton  oil,  or  by 
the  asafcetida  enema ;.  the  head  should  be 
shaved  and  bhstered,  or  ice  applied,  and  at 
the  same  time  sinapisms  be  put  on  the  legs. 

In  cases  of  sthenic  convulsions  blood-letting 
is  the  only  remedy  of  undoubted  efficacy  in 
subduing  the  convulsive  action.  If  the  pa- 
tient be  plethoric,  and  her  pupils  be  con- 
tracted, we  may,  as  a  rule,  bleed.  If,  on 
the  contrary,  the  pupils  be  dilated,  the  con- 
dition of  the  brain  may  be  considered  as 
ansemic,  and  blood-letting  would  probably  be 
out  of  the  question.    See  Depletion. 

The  amount  of  blood  that  may_  be  taken 
from  a  plethoric  woman  suffering  from 
eclampsia  should  be  measured  by  the  pa- 
tient's condition,  and  the  effect  produced, 
rather  than  by  the  quantity  abstracted.  In 
hysterical  convtdsions,  if  cold  affusion  does 
not  suffice,  the  inhalation  of  chloroform  or 
ether  will  generally  cut  short  the  attack. 
But  in  true  puerperal  convulsions  it  requfres 
to  be  used  with  great  caution,  being  contra- 
indicated  whenever  the  circulation  is  de- 


pressed, or  where  there  is  any  tendency  to 
apoplectiform  symptoms.  In  suitable  cases, 
however,  he  has  found  chloroform  service- 
able in  subduing  the  convulsions,  and  pro- 
longing the  intervals  between  them.  Chloral 
hydrate,  opium,  and  belladonna  have  also 
been  used.  As  a  substitute  for  blood-letting, 
the  tuicture  of  veratrum  viride  is  employed 
by  some  American  obstetricians.  In  the 
actual  treatment  of  convulsions,  time  is, 
however,  too  important  to  be  wasted  in  ex- 
perimenting with  these  uncertain  drugs ; 
though  in  the  prophylactic  treatment  of 
convulsions  during  pregnancy  and  after  par- 
turition, the  writer  has  found  small  doses  of 
belladoima  beneficial  in  calming  the  nervous 
susceptibihty  so  intimately  connected  \\dth 
convulsive  action. 

In  every  case  of  convulsions  towards  the 
end  of  pregnancy,  our  primary  object  should 
be  to  deliver  the  patient  as  speedily  as  is 
consistent  with  her  safety  and  that  of  her 
child. 

14.  False  Pregnancy. — Synon.  :  Pseudo- 
cyesis. — This  is  a  subject  of  considerable 
interest  in  an  obstetric  as  well  as  a  medico- 
legal aspect.  Spurious  pregnancy  is  of  more 
frequent  occurrence  than  is  generally  sup- 
posed ;  nor  is  it  confined,  as  some  writers 
assert,  to  sterile,  hysterical,  and  dyspeptic 
elderly  women  of  the  upper  classes. 

jEtiology. — The  great  majority  of  cases 
are  met  with  about  the  period  of  '  the  turn 
of  life,'  or  between  the  ages  of  forty-five  and 
fifty.  The  causes  of  pseudocyesis,  besides 
those  before  referred  to,  namely,  change  of 
life,  dyspepsia,  and  hysteria,  are  very  nume- 
rous, including  ovarian  disease,  uterine  tu- 
mours and  physometra,  abdominal  plethora 
and  obesity,  molar  pregnancy,  and  cystic  dis- 
ease of  the  ovum.  Molar  pregnancy  gene- 
rally terminates  between  the  third  and  fourth 
months ;  but  if  continued  beyond  the  latter 
period,  the  absence  of  the  positive  signs  of 
pregnancy  would  show  the  true  nature  of  the 
case. 

Symptoms.  —  The  symptoms  of  spurious 
pregnancy  are  occasionally  so  close  an  imi- 
tation of  those  of  true  gestation  as  to  present 
great  difficulties  in  their  diagnosis.  Most  of 
the  ordinary  signs  of  pregnancy  are  simulated 
with  extraordinary  exactness  in  many  cases 
of  pseudocyesis.  Thus  we  may  have  ame- 
norrhcea,  followed  by  irritable  stomach ; 
swelling  of  the  mammae  ;  turgescence  of  the 
nipples  ;  and  rapid  enlargement  of  the  abdo- 
men, concurring  in  a  woman  who  wishes  to- 
become  pregnant.  In  cases  of  pseudocyesis, 
the  last  of  these  symptoms  may  frequently 
be  traced  to  an  excessive  deposit  of  fat  in  the 
omentum,  or  to  the  presence  of  some  intra- 
peritoneal tumoiu-.  Moreover,  it  may  also 
be  caused  by  distension  of  the  large  mtes- 
tines  by  accumulated  fffices,  or,  more  com- 
monly, by  flatus,  constituting  what  the 
poor  in  Ireland  graphically  descnbe  as  a. 
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windy  dropsy ; '  or  it  may  be  due  to  dropsical 
effusion  into  the  peritoneal  cavity. 

If  to  these  symptoms  be  added,  as  is 
generally  the  case,  some  derangement  of  the 
patient's  nervous  system,  we  have  the  super- 
structure on  which  most  cases  of  spurious 
pregnancy  are  built.  As  a  rule,  those  who 
suffer  from  pseudocyesis  either  fear  or  wish 
to  be  pregnant. 

Few  cases  are  more  difficult  to  deal  with 
in  practice  than  those  now  under  considera- 
tion, and  seldom  is  the  obstetric  physician 
more  unpleasantly  situated  than  when  called 
in  consultation  to  a  patient  who,  having 
persuaded  herself  and  those  about  her  that 
she  is  pregnant,  has  made  all  the  usual 
preparations  for  the  expected  event.  Cases 
of  this  kind  show  the  necessity  for  much 
caution  in  pronoimcing  any  woman  pregnant. 
If  the  physician  disregard  this  caution,  and 
unfortunately  fall  in  with  his  patient's  opi- 
nion, without  sufficient  examination  in  a  case 
of  pseudocyesis,  as  soon  as  the  true  state  of 
the  case  becomes  obvious,  he  will  probably 
be  made  the  scapegoat  for  that  mistake,  and 
suffer  all  the  opprobrium  of  which  a  woman's 
wounded  pride  is  capable. 

Diagnosis. — The  diagnosis  of  spurious  preg- 
nancy is  always  a  matter  of  much  difficulty 
during  the  first  months  of  the  disorder.  But, 
however  closely  the  early  symptoms  of  preg- 
nancy may  be  simulated,  the  positive  signs 
of  pregnancy  after  the  fifth  month  cannot  be 
counterfeited.  And,  even  from  the  very  first,  in 
spiurious  pregnancy  it  may  generally  be  ascer- 
tained, on  careful  inquiry,  that  there  is  some- 
thing unusual  in  the  symptoms — either  some 
essential  one  is  wanting,  or  else  the  symp- 
toms which  belong  to  one  period  of  preg- 
nancy manifest  themselves  at  another,  and 
commonly  earlier,  time  than  is  natural. 

The  utihty  of  auscultation  as  a  certain 
means  of  diagnosis  in  these  cases  is,  under 
some  circumstances,  doubtful.  Even  in  the 
last  month  of  gestation,  the  fact  of  the 
sounds  of  the  foetal  heart  and  placental  souffle 
not  being  distinguished  on  auscultation  is  no 
proof  that  the  uterus  may  not  contain  a  living 
child.  Nor  is  the  value  of  the  positive  evi- 
dence, derived  from  the  sounds  of  the  foetal 
heart  and  placental  souffle,  as  great  as  it  is 
sometimes  supposed  to  be.  An  experienced 
auscultator  can  with  certainty  pronounce  on 
the  existence  of  a  living  child  vn  utero  from 
the  auscultatory  signs  present.  But  all 
medical  practitioners  are  not  experts  in  this 
special  subject ;  and  the  writer  has  seen  suf- 
ficient proof  that,  by  those  who  form  a  dia- 
gnosis, in  such  cases,  from  the  presence  or 
absence  of  any  one  sign  of  pregnancy,  opinions 
are  sometimes  pronounced  in  haste,  which 
have  to  be  repented  at  leisure. 

A  careful  examination  of  the  abdomen 
may,  even  at  a  very  early  period  of  gestation, 
enable  us  to  ascertain  if  there  be  any  uterine 
enlargement,  although  before  the  fifth  month 


it  will  not  enable  us  to  distinguish  between 
the  enlargement  caused  by  disease,  and  that 
occasioned  by  pregnancy.  To  do  this,  we 
must  institute  a  vaginal  exploration,  to  de- 
termine whether  the  conditions  of  the  os  and 
cervix  uteri  be  what  are  usual  at  the  corre- 
sponding period  of  pregnancy,  and  then,  by 
conjoint  or  bi-manual  examination,  ascertain 
the  exact  condition  of  the  uterus. 

In  cases  of  pseudocyesis  where  the  patient, 
being  anxious  to  be  thought  pregnant,  con- 
tributes to  the  deception  by  making  her  ab- 
dominal muscles  so  tense  and  rigid  that  it 
becomes  impossible  to  ascertain  the  size  and 
position  of  the  uterus,  we  may  readily  dissi- 
pate the  phantom  tumour,  and  overcome  the 
action  of  the  muscles,  by  the  use  of  chloro- 
form. 

Teeatment. — It  is  needless  to  add  any- 
thing about  the  treatment  of  the  cases  we 
have  been  considering.  Pseudocyesis  is  only 
an  effect  of  certain  morbid  conditions,  the 
recognition  of  which  the  writer  has  en- 
deavoured to  point  out.  The  treatment  of 
these  causes  will  be  found  fully  described  in 
the  articles  on  these  several  subjects. 

15.  Concealed  Pregnancy. — Concealed 
pregnancy  is  a  subject  so  closely  allied  to 
pseudocyesis,  that  a  few  words  on  it  appear 
a  suitable  sequence  to  the  foregoing  observa- 
tions. It  becomes  essential  for  every 
medical  practitioner  to  be  prepared  to  meet 
cases  of  concealed  pregnancy  and  attempted 
abortion  under  various  disguises,  and  thus 
be  enabled  to  detect  and  frustrate  such 
crimes.  So  often  has  the  writer  detected 
pregnancy  in  patients  who  applied  for  em- 
menagogues  under  the  pretext  of  simple 
amenorrhcea,  that  he  makes  it  a  rule — 
especially  in  hospital  practice,  where  the 
class  of  persons  above  referred  to  are  more 
likely  to  be  met  with — not  to  administer  any 
medicine  of  thisL  kind  until  he  has  satisfied 
himself  as  to  the  true  state  of  the  case, 
though  this  should  be  done  without  any  ex- 
pression of  a  doubt  that  might  be  unfounded. 

Thomas  More  Madden. 

PREMOWITORY  {prce,  before;  and 
moneo,  I  warn). — This  word  is  associated 
with  symptoms  which  give  an  indication  or 
warning  of  the  advent  or  onset  of  certain 
diseases  or  seizures;  for  instance,  rigors 
during  the  invasion  of  fever,  and  the  various 
aurse  preceding  an  epileptic  fit. 

PRESBYOPIA  {7rpe(T0vs,  an  old  man ; 
and  coyj/,  the  eye). — Impairment  of  the  power 
of  accommodation  of  the  eye,  the  result  of 
progressive  senile  changes,  in  consequence 
of  which  the  nearest  point  of  distinct  vision 
lies  at  more  than  nine  inches  from  the  eye. 
Distant  vision  may  be  perfect ;  but  the  eye, 
unaided  by  an  appropriate  convex  lens,  can- 
not see  clearly  objects  less  than  nine  or  more 
inches  from  the  eye.  See  Vision,  Dis- 
orders of. 
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PRESSURE.— This  is  an  important  sub- 
ject from  several  points  of  view,  but  it  will  only 
be  practicable  in  the  present  article  to  disouss 
it  briefly  from  a  general  aspect,  without  enter- 
ing into  details. 

1.  iEtiology  of  Pressure.— As  one 
factor  in  the  causation  of  various  morbid 
conditions,  pressure  is  not  uncommonly  of 
much  consequence,  and  it  may  itself  originate 
certain  lesions. 

The  pressure  often  comes  from  without, 
of  which  the  following  illustrations  afford 
sufficient  examples.    General  pressure  upon 
the  chest  and  abdomen,  preventing  the  move- 
ments of  breathing,  may  lead  to  death  from 
suffocation,  to  fractured  ribs,  or  to  other 
■consequences.    This  sometimes  happens,  for 
instance,   when  a  person  is  crushed  in  a 
crowd,  or  is  biiried  in  a  fall  of  earth,  although 
the  head  may  be  free.    Hanging  and  stran- 
gulation are  forms  of  violent  presstire  exer- 
cised on  the  windpipe  and  vessels  in  the 
neck.    The  pressure   of  clothing  is  often 
very  injurious  in  connexion  with  the  chest, 
especially  that  produced  by  tight  stays  or 
belts.    This  leads  to  contraction  or  distortion 
of  the  chest ;  interference  vsdth  the  functions 
of  the  lungs,  heart,   stomach,   and  other 
viscera;    displacement    and   distortion  of 
organs;   or  actual  pulmonary  disease.  A 
famihar  illustration  of  the  effects  of  pressure 
is  found  in  the  development  of  corns  and 
deformities  of  the  feet,  from  wearing  tight 
or  badly  fitting  boots  ;  and  in  the  distortions 
of  the  feet  artificially  produced  in  Chinese 
women  by  means  of  systematic  pressure 
appUed  in  early  life.    In  this  connexion  may 
also  be  mentioned  the  wearing  of  _  tight 
garters,  or  other  forms  of  local  constriction, 
which  especially  tend  to  interfere  with  the 
passage  of  the  blood  through  the  veins,  and 
to  develop  varicose  veins.    Occupation  may 
be  the  cause  of  pressure  originating  disease. 
Thus,  prolonged  sitting  at  various  occupations 
has  been  supposed  to  set  up  sciatica.  Direct 
compression  upon  any  part  of  the  body,  by  im- 
plements used  in  certain  callings,  may  origin- 
ate morbid  conditions.  For  instance,  pressure 
thus  produced  upon  the  sternum  is  liable  to 
cause  deformity  of  the  chest;  and  when 
exercised  upon  the  epigastrium,  it  has  been 
supposed  to  account,  in  some  instances,  for 
the  local  development  of  cancer  of  the 
stomach.    Lastly,  prolonged  pressure  from 
lying  in  one  position  for  a  length  of  time  not 
uncommonly  causes  localised  inflammation, 
gangrene,  and  bed-sores,  in  persons  suffering 
from  low  fevers,  paralysis,  emaciation,  and 
other  conditions.    See  Ulcer  and  Ulcera- 
tion. 

Pressure  is  often  exerted  by  morbid  condi- 
tions in  the  body  itself,  affecting  other  struc- 
tures in  their  neighbourhood,  and  thus  in- 
ducing secondarily  various  symptoms  or 
lesions.  It  may  be  more  or  less  diffused,  as 
in  the  case  of  an  effusion  of  fluid  into  a 


serous  cavity  ;  or  concentrated  upon  a  certain 
limited  region  or  individual  structure,  as  often 
happens  with  aneurysms  and  sohd  tumours. 
In  this  way  movements  are  often  interfered 
with ;  or  more  obvious  effects  may  be  pro- 
duced, namely,  displacement  of  organs  and 
other  structures;  compression  of  tubes, 
canals,  hoUow  organs,  or  vessels,  which  may 
lead  to  their  complete  closure ;  irritation 
and  inflammation,  which  may  end  in  sup- 
puration, ulceration,  or  gangrene ;  or  actual 
destruction  or  absorption  of  tissues.  The 
phenomena  induced  will  depend  upon  the 
seat  of  the  cause  of  pressure,  and  the  struc- 
tures which  it  affects. 

2.  Pressure  in  Diagnosis. — Patients 
may  be  conscious  of  a  local  subjective  feel- 
ing of  pressure,  as  in  the  chest  or  epigastrium, 
which  in  some  instances  may  be  of  a  certain 
value  in  diagnosis  ;  but  such  sensations  must 
never  be  regarded  as  rehable.  The  objective 
effects  of  pressure  are,  however,  often  evident, 
and  afford  clinical  signs  of  the  greatest  dia- 
gnostic value,  as  is  frequently  illustrated  in 
cases  of  diseases  of  the  chest  and  abdomen. 
Moreover,  the  practitioner  can,  by  means  of 
pressure  with  the  fingers  or  hand,  himself 
determine  many  points  of  essential  signifi- 
cance in  the  investigation  of  numerous  cases. 
Indeed,  pressure  is  often  an  important  part 
of  palpation  or  manipulation,  as  employed  in 
physical  examination  (see  Physical  Examina- 
tion), and  is  especially  useful  in  the  following 
particulars :  By  this  means  we  are  able  to 
determine  the  existence  and  degree  of  local 
tenderness  or  hypersesthesia.  Pressm-e  also 
helps  to  reveal  the  presence  of  air  or  fluid  in 
the  subcutaneous  cellular  tissue.  It  is  abso- 
lutely necessary  for  bringing  out  the  feeling  of 
fluctuation,  degree  of  resistance,  tension,  and 
other  sensations ;  while  the  effect  of  pressure 
in  modifying  certain  physical  conditions 
may  be  of  great  service  in  diagnosis,  as  is 
exemplified  by  the  influence  thus  produced 
in  many  cases  upon  an  accumulation  of  faeces 
in  the  intestines.  Pressure  upon  arteries  or 
veins  is  employed  with  the  view  of  ob- 
serving its  effects  upon  the  local  cu-culation, 
upon  particular  vessels,  or  upon  tumours 
and  other  morbid  conditions;  and,  in  the 
case  of  the  arteries,  to  determine  the  com- 
pressibility and  degree  of  tension  of  the 
pulse. 

3.  Pressure  in  Treatment.— In  this 
connexion  the  first  point  to  be  noticed  is  the 
necessity  of  removmg  any  source  of  external 
pressure  which  is  causing  mischief ;  and  also 
of  getting  rid  of  internal  pressure,  if  this  is 
practicable.  Pressure  may,  however,  fre- 
quently be  itself  employed  with  advantage 
as  a  therapeutic  agent.  It  may  be  thus  used 
in  a  more  or  less  diffused  manner ;  or  con- 
centrated on  a  limited  surface.  It  may  be 
practised  by  the  fingers  or  hand  ;  by  means 
of  plasters,  bandages,  elastic  supports,  and 
similar  appliances;  or  by  special  surgical 
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apparatus,  such  as  the  tourniquet,  acu- 
pressure, the  ligature,  the  clamp,  or  trusses 
of  different  forms.  Pressure  also  constitutes 
one  element  in  friction,  shampooing,  and 
massage. 

As  regards  the  objects  for  which  pressure 
is  employed,  in  the  first  place,  it  not  uncom- 
monly helps  to  relieve  pain,  which  may  be 
illustrated  by  the  effects  of  manual  pressure 
in  subduing  the  pain  of  intestinal  coUo  ;  the 
relief  often  afforded  to  certain  forms  of  head- 
ache by  applying  a  bandage  or  handkerchief 
tightly  round  the  head ;  and  the  beneficial 
results  following  the  fixing  of  more  or  less  of 
one  side  of  the  chest,  by  means  of  strapping 
or  other  agents,  in  cases  of  early  pleurisy, 
pleuritic  adhesions,  or  pleurodynia.  Local 
pressure  may  also  cure  certain  forms  of 
neuralgia.     Again,    direct  compression  is 
sometimes  employed  to  check  symptoms 
produced  by  reflex  influence;  thus,  pres- 
sure over  the  ovary  may  put  a  stop  to 
vomiting,  spasmodic  or  convulsive  move- 
ments, and  other  phenomena  of  a  hysterical 
character.    Another  use  of  pressure  is  to 
arrest  the  process  of  inflammation,  which  is 
exemplified  by  the  practice  of  strapping  the 
testicle  in  the  early  stage  of  orchitis.  In 
relation  to  this  point,  a  very  important  object 
for  which  it  is  employed  is  to  promote  the 
absorption  of  morbid    accumulations  and 
products,  whether  originating  from  inflam- 
mation or  other  causes.    Thus,  it  helps  to  I 
get  rid  of  air  ;  of  fluid  effusions,  inflammatory  I 
or  dropsical ;  of  fibrinous  exudations  ;  and  of  j 
thickenings  or  indurations  resulting  from 
acute  or  chronic  inflaromation.    Pressure  is 
again  frequently  taken  advantage  of  for  its 
influence  upon  the  blood-vessels.     Thus  it 
checks  different  forms  of  haemorrhage,  the 
kind  of  compression  required  varying  with 
the  precise  form  of  bleeding.    Elastic  pres- 
sure, according  to  Esmarch's  method,  has 
been  found  of  great  service  in  preventing 
bleedmg  during  operations.    In  connexion 
with  arteries,  direct  compression   is  also 
often  employed  for  the  cure  of  aneurysms. 
As  regards  the  veins,  pressure  is  of  essential 
service  m  preventing  the  mjurious  conse- 
quences likely  to  result  from  varicose  dilata- 
tion of  these  vessels,  and  in  giving  them 
support ;  while  it  is  also  made  use  of  in  the 
cure  of  varicose  veins,  especially  in  connexion 
with  certain  operative  procedures.    In  the 
case  of   the  abdomen,  diffused  pressure  or 
support  by  means  of  a  suitable  bandage  or 
other  apparatus  is  often  of  much  service  to 
counteract  the  iU-effects  of  relaxed  and 
flabby  walls.    Direct  pressure  may  also  be 
used  to  excite  contraction  of  the  intestines, 
bladder,  or  uterus,  under  certain  circum- 
stances ;  and  to  aid  in  the  removal  of  accu- 
mulations in  the  bowels.    Lastly,  pressure 
is  made  use  of  in  preventing  certain  forms  of 
displacement  of  organs  and  structures,  and 
m  attempting  to  ciu-e  the  conditions  upon 
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which  they  depend,  as  is  exemplified  by 
the  application  of  a  truss  in  cases  of  hernia, 
and  by  some  of  the  operations  for  the  radical 
cure  of  this  complaint. 

Fredeeiok  T.  Egberts, 

PRETORIA,  in  the  Transvaal.— /See^ 
Africa,  South. 

PREVEWTIOM"  OF  DISEASE.— See 

Personal  Health  ;  and  Public  Health. 

PRIAPISM.— Synon. :  Fr.  Priapisme;. 
Ger.  Priapismus;  ButJienhrampf. 

Definition. — A  term  generally  understood 
to  signify  unduly  occurring  or  unnaturally 
prolonged  erection  of  the  penis,  accompanied 
or  not,  as  the  case  may  be,  by  inordinate 
sexual  desire,  and  by  more  or  less  pain  and 
physical  and  mental  distress. 

It  is  important  to  distinguish  between 
mere  turgescence  of  the  oxg&n— false  pria- 
pism ;  and  true  priapism,  or  perfect  erection- 
The  former  depends  simply  upon  distension 
by  blood,  induced  or  permitted  by  relaxation 
of  the  walls  of  the  blood-vessels  and  blood- 
spaces  ;  it  may  be  associated  with  compara- 
tive flaccidity,  and,  though  uncomfortable,  is. 
rarely  painful.  The  latter  requires  for  its 
production,  not  only  distension  by  blood,  but 
a  certain  kind  and  degree  of  tension  or  con- 
traction of  the  intrinsic  muscular  fibres  of 
the  trabeculse  and  sheaths ;  it  is  characterised 
by  manifest  rigidity,  and  if  long  continued — 
as  it  may  be  for  several  days  or  even  longer — 
usually  gives  rise  to  considerable  suffering. 

Description  and  Causes. — Priapism,  more 
or  less  pronounced,  from  time  to  time  occurs, 
in  connexion  with  various  morbid  affections- 
of  the  general  system,  or  of  particular  organs. 
Thus  it  usually,  though  not  invariably,  at- 
tends erotic  mental  derangement.    It  occurs 
frequently  in  tetanus  and  hydrophobia  ;  and 
sometimes,  occasionally  even  to  a  distressing 
extent,  during  recovery  from  the  eruptive 
fevers,  and  in  gouty  and  diabetic  subjects. 
It  has  been  noted  in  some  cases  of  tumour 
or  other  disease  of  the  cerebellum  and  pons 
Varolii ;  and  in  the  earlier  stages,  or  among 
the  first  indications,  of  certain  diseases  of  the 
spinal  cord,  leading  on  to  paraplegia.  An 
overloaded  condition  of  the  lower  bowel,  es- 
pecially in  conjunction  with  enlarged  and 
irritable  prostate,   inflamed  htemorrhoids, 
distension  of  the  bladder,  stone  in  the  bladder,, 
phimosis,  urethritis,  and  other  conditions, 
may  be  enumerated  as  not  infrequent  local 
causes   of  troublesome,   though  transient, 
priapism,  acting  either  by  pressure  on  the 
blood-vessels,  or  by  reflex  nervous  influence. 
It  also  occurs  among  the  results  of  injuries 
of  the  central  nervous  system,  as  well  as  of 
the  penis  itself.    Injuries  of  the  spinal  cord, 
especially  in  the  cervical  and  lumbar  regions, 
are  liable  to  be  followed  by  continued  or 
recurrent  priapism,  or  by  turgescence  with 
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flaccidity.  Siidden  erection,  with  emission, 
not  infrequently  attends  injury  of  the  cervical 
spine.  Numerous  cases  are  on  record  in 
which,  during  violent  coitus,  or  otherwise 
during  erection,  the  penis  itself  has  under- 
gone injury  ;  and  some  portions  or  other  of 
the  sheaths  of  the  corpora  cavernosa,  with  the 
included  blood-vessels,  have  been  ruptured, 
or  some  blood-vessels  have  been  ruptured, 
the  sheaths  remaining  entire.  In  such  cases 
extravasation  of  blood,  followed  by  turges- 
cence  of  the  corpora  cavernosa,,  may  occur ; 
and  sooner  or  later  the  most  persistent,  and 
often  very  painful,  priapism  ensues.  Thus  it 
would  appear  that  no  one  definite  cause  or  ex- 
planation of  the  occurrence  of  priapism  can  be 
specified.  Indeed,  the  subject  has  not  hitherto 
been  well  worked  out. 

Treatment. — The  treatment  generallymust 
depend  upon  the  due  recognition  and  treat- 
ment of  the  condition  on  which  the  priapism 
depends.  If  of  central  origin,  it  is  to  this 
point  that  attention  must  be  directed.  But 
it  not  infrequently  happens  that  the  local 
suffering  is  so  considerable  as  to  demand 
special  measures  for  its  relief.  In  some  cases 
cold  applications,  in  others  warm  or  hot 
fomentations  with  anodynes,  have  proved 
most  efficacious.  Leeching  has  rarely  been 
useful.  Bandaging,  masturbation,  and  sexual 
congress  have  often  been  tried;  but  the  result, 
as  a  rule,  has  been  to  increase  rather  than  to 
mitigate  the  evil.  In  cases  in  which  extrava- 
sation of  blood  following  injury  is  the  cause, 
it  may  be  necessary  to  make  incisions,  turn 
out  any  clots,  and  arrest  further  haemor- 
rhage ;  but  permanent  damage  to  the  organ 
usually  resiilts,  sometimes  after  prolonged 
suppuration,  and  sometimes  even  after  risk 
to  Ufe. 

In  some  cases  the  administration  of  iodide 
of  potassiimi,  in  others  of  bromide  of  potas- 
sium in  large  doses,  in  others  again  the 
inunction  of  mercurial  ointment,  have  been 
followed  by  successful  results. 

Among  other  medicines  that  have  seemed 
more  or  less  useful  in  various  cases  may  be 
especially  mentioned  chloral  hydrate,  lupu- 
lin,  camphor,  hyoscyamus,  and  belladonna. 
Opium  has  often  exacerbated  the  trouble. 
Eree  purgation  is  beneficial  in  most  cases. 

Arthur  E.  Durham. 

PRICKLY  HEAT.— An  eruption  of 
minute  pimples,  which  cover  the  skin  more 
or  less  extensively,  and  are  attended  with 
burning  heat,  and  a  most  tormenting  prickly 
itching.  The  affection  occurs  for  the  most 
part  in  hot  climates,  and  attacks  principally 
those  who  are  unaccustomed  to  extreme 
heat;  hence  it  is  often  experienced  by 
travellers  in  tropical  regions.  Pathologically 
it  is  an  eruption  attended  with  great  irrita- 
bility of  the  skin,  and  has  received  the  de- 
signation of  lichen  tropicus  firom  its  de- 
pendence on  heat  of  climate.    See  Lichen. 


PRIMARY  {primus,  the  first).— This 
word  is  either  used  to  imply  that  a  disease 
originates  in  an  organ  or  structure  from  a 
local  cause,  such  as  prima/ry  pleu/risy  or 
peritonitis,  or  prima/ry  attacks ;  or  it  is 
associated  with  the  first  manifestation  of  a 
disease,  such  as  the  prima/ry  sore  of  syphilis, 
or  primaa-y  cancer.  It  is  also  appUed  to 
the  direct  or  immediate  symptoms  of  a  dis- 
ease, as  distinguished  from  those  which  may 
be  produced  seconda/rily  or  remotely. 

PROCIDENTIA  (pro,  downwards ;  and 
cado,  1  fall). — A  falling  down  of  certain 
organs  or  structures  from  their  natural  posi- 
tion, as  of  the  uterus,  rectum,  or  iris.  See 
Prolapsus. 

PROCTITIS  {irpcoKTos,  the  anus). — In- 
flammation of  the  anus  or  rectum.  See 
Periproctitis  ;  and  Rectum,  Diseases  of. 

PRODROMATA  {nfjo,  before;  and 
Spofjios,  a  course). — A  synonym  for  premoni- 
tory symptoms.    See  Premonitory. 

PROGNOSIS.  —  See  Disease,  Progno- 
sis of. 

PROGRESSIVE  MUSCULAR 
ATROPHY.  —  Synon.  :  Chronic  Spinal 
Muscular  Atrophy;  Wasting  Palsy ;  Amyotro- 
phic Lateral  Sclerosis ;  Chronic  PoHomj'e- 
litis;  Fr.  Atrophic  Musculaire  Gradsseuse 
progressive  (Duchenne) ;  Ger.  Muskel- 
atrophic;  Muskelldhmung. 

Description. — Progressive  muscular  atro- 
phy is  characterised  by  slow  wasting  of  the 
muscles,  beginning  in  some  particular  part, 
usually  spreading  and  increasing,  until  it  is 
wide  in  extent  and  extreme  in  degree.  The 
changes  in  the  muscles  depend  upon  a  slow 
degeneration  in  the  ganghon-cells  of  the 
anterior  cornua  of  the  spinal  cord,  accom- 
panied by  a  degeneration  in  the  motor  nerve- 
fibres  arising  from  the  cells.  "With  this  de- 
generation of  the  cells  and  peripheral  fibres 
there  is  usually  also  associated  a  similar 
change  in  the  pyramidal  tracts  of  the  cord, 
sometimes,  at  least,  to  be  traced  up  to  the 
motor  cortex  of  the  brain. 

Charcot  has  divided  cases  of  this  disease 
into  two  varieties,  the  so-called  '  proto- 
pathic '  form,  in  which  the  affection  consists 
essentially  of  a  primary  degeneration  of  the 
motor  cells  of  the  cord,  the  nerve-fibres  pro- 
ceeding from  them  and  the  muscles ;  and 
the  '  deuteropathic,'  in  which  there  is  also 
degeneration  in  the  pyramidal  tracts,  to 
which  the  affection  of  the  spinal  cells  was 
thought  to  be  secondary.  To  this  second 
class  he  gave  the  name  '  amyotrophic  lateral 
sclerosis,'  but  the  distinction  is  not  valid. 
The  pyramidal  fibres  always  degenerate  with 
the  motor  cells  and  at  the  same  time.  The 
two  varieties  are  essentially  the  same  disease. 

^Etiology. — Males  are  more  firequently 
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attacked  thaai  females  in  the  proportion  of 
about  three  to  one.  The  disease  is  one  of 
adult  life,  commencing  as  a  rule  between 
the  ages  of  twenty-five  and  forty-five.  Cases 
have  been  recorded  in  which  the  affection 
commenced  as  early  as  twelve  and  as  late  as 
seventy,  but  most  juvenile  atrophies  are  pri- 
marily muscular.  An  inherited  neuropathic 
disposition  is  to  be  recognised  in  a  small 
proportion  of  cases,  but  direct  inheritance 
of  the  disease  is  very  rare.  All  classes  of 
society  are  affected,  and  it  is  doubtful  whether 
workers  with  the  muscles  suffer  with  greater 
frequency  than  is  accounted  for  by  their 
greater  exposure  to  certain  exciting  causes. 
Of  these,  one  of  the  most  important  is  mental 
distress  and  anxiety,  an  influence  especially 
potent  in  females  late  in  Life.  A  mental 
shock,  such  as  that  produced  by  a  Mght,  has 
sometimes  seemed  to  excite  it.  Another 
distinct  cause  is  exposure  to  wet  and  cold, 
which  is  a  cause  of  so  many  chronic  spinal 
diseases.  Sometimes  the  exposure  has  been 
habitual;  sometimes  there  has  been  a  single 
severe  exposure,  immediately  succeeded  by 
neuralgic  pain,  either  in  the  part  which  sub- 
sequently wastes,  or  in  other  regions,  indi- 
cative of  the  deleterious  influence  exerted  on 
the  nervous  system.  Excessive  use  of  indi- 
vidual muscles  may  cause  slight  wasting; 
it  is  doubtful,  however,  whether  this  influ- 
ence produces  general  muscular  atrophy. 
Injiury  to  the  cord  is  a  rare  cause.  The 
commoner  sequel  to  such  an  accident  is  dis- 
seminated myelitis,  which  may  be  manifested 
by  muscular  wasting  combined  with  other 
symptoms.  In  a  few  cases,  concussion  has 
been  slowly  followed  by  typical  progressive 
muscular  atrophy,  as  if  some  perversion  of 
the  nutrition  of  the  nerve-elements  had  been 
produced  by  the  accident.  More  rarely  a 
fall,  in  which  a  limb  has  been  injured,  has 
been  followed  by  muscular  atrophy  com- 
mencing in  that  limb.  Syphilis  is  an  occa- 
sional antecedent,  and  no  other  cause  may 
be  traceable.  That  syphilis  is  not  without 
influence  in  the  causation  of  such  cases  is 
probable  from  its  relation  to  other  diseases, 
as  tabes.  Occasionally  syphilis  and  neurotic 
heredity  can  both  be  traced.  In  the  cases  in 
which  atrophy  has  followed  an  acute  specific 
disease  such  as  measles,  the  malady  is  prob- 
ably a  chronic  neuritis.  Such  cases  are 
often  of  the  '  peroneal  type,'  so  called  from 
the  muscles  in  which  wasting  commences. 
Lead  poisoning  may  produce  chronic  mus- 
cular atrophy,  as  well  as  the  common  acute 
paralysis  with  rapid  wasting.  It  closely  re- 
sembles the  ordinary  form  of  progressive 
muscular  atrophy  in  seat  and  features,  thus 
differing  from  the  acute  extensor  palsy.  In 
many  cases  no  cause  for  the  disease  can  be 
discovered. 

Anatomical  Characters. — The  muscles 
are  reduced  in  size  and  pale  in  colour.  Parts 
may  be  hardly  distinguishable  from  adjacent 


fat.  On  the  other  hand,  the  muscle  may  be 
dark  as  a  whole,  and  pale  streaks  in  it  may 
mark  the  position  of  local  degeneration. 
There  are  four  well-defined  microscopic 
changes  in  the  fibres  :  (1)  Simple  narrow- 
ing, with  httle  or  no  change  in  the  striation. 
The  striae  may  appear  to  be  farther  apart 
than  normal,  and  sometimes  the  fibrillary  seg- 
mentation is  unusually  distinct.  (2)  Simple 
fatty  degeneration,  the  transverse  striation 
giving  place  to  a  granular  appearance.  The 
granules  become  larger  and  fewer,  and  ulti- 
mately distinct  globules  are  seen  scattered 
through  the  sheath.  (3)  So-called  '  vitreous 
degeneration,'  probably  a  distinct  process 
from  fatty  degeneration.  The  sheath,  in 
such  a  condition,  contains  only  a  clear 
material  enclosing  a  few  fatty  globules  and  a 
few  faint  transverse  striae.  (4)  A  longitudi- 
nal striation  develops  in  the  fibre,  with  which 
at  first  the  transverse  striation  co-exists.  As 
the  latter  becomes  more  and  more  faint,  the 
fibre  comes  to  have  the  appearance  of  a 
fasciculus  of  longitudinal  connective-tissue 
fibres.  Sometimes  with  this  longitudinal 
striation  the  fibre  presents  a  transverse  stria- 
tion much  finer  than  normal.  This  change 
may  sometimes  be  present  alone.  Fatty 
globules  may  accumulate  between  the  fibres, 
with,  in  some  cases,  granules  and  masses 
of  reddish-brown  pigment.  The  nuclei  are 
often  increased,  and  sometimes  the  fibres  of 
the  interstitial  tissue.  The  capillaries  may 
be  dilated  and  distended.  Muscular  fibres, 
practically  unaltered,  may  often  be  seen  side 
by  side  with  others  profoundly  changed.  The 
sheaths  finally  become  empty  and  shrink, 
and  may  be  scarcely  distinguishable  from  the 
interstitial  fibrous  tissue. 

There  are  many  degenerated  fibres  in  the 
peripheral  nerves,  conspicuous  in  the  ter- 
minal branches  to  the  muscles.  These 
degenerated  fibres  can  be  traced  to  the  ante- 
rior roots,  which  are  diminished  in  size. 
The  amoimt  of  degeneration  in  them  corre- 
sponds to  the  wasting  present  in  the  muscles. 
The  posterior  roots  are  unaltered.  The  spinal 
cord  is  often  softer  than  natural  at  the  affected 
part,  and  the  white  substance  of  the  lateral 
columns  is  grey  and  translucent.  With  the 
microscope  the  anterior  cornua  are  seen  to 
be  much  changed  at  the  level  at  which  the 
nerves  to  the  muscles  most  affected  are  given 
off.  Most  of  the  large  cells  have  disappeared, 
or  are  represented  by  small  angular  bodies. 
Frequently  a  few  large  cells  can  still  he  seen, 
but  most  of  these  have  lost  their  processes, 
and  are  more  globular  than  normal.  The 
interstitial  tissue  is  also  increased. 

There  is  distinct  degeneration  in  the 
anterior  root-fibres  passing  from  the  cornu 
through  the  anterior  column.  A  few  fibres 
may  remain,  -but  whole  fasciculi  appear  to 
be  replaced  by  fibrous  tissue.  There  is  also 
degeneration  of  fibres  in  the  anterior  com- 
missure. 
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In  the  white  columns  there  is  usually  con- 
siderable, often  almost  complete,  depfeneration 
of  the  pyramidal  tracts,  anterior  and  lateral, 
and  the  resulting  sclerosis  extends,  in  slight 
degree,  beyond  their  limits.  The  degenera- 
tion can  often  be  traced  up  through  the 
decussation  and  through  the  medulla  ob- 
longata, and  even  through  the  pons  and  cms 
to  the  internal  capsule.  By  the  jjroducts  of 
degeneration  it  can  sometimes  be  traced 
through  the  white  substance  to  the  cortex. 
But  it  has  also  been  found  to  cease  at  the 
erus  or  at  the  decussation. 

In  cases  in  which  bulbar  symptoms  have 
been  present  the  motor  nuclei  in  the  medulla 
have  shown  changes  similar  to  those  present 
in  the  grey  matter  of  the  cord.  In  other 
cases  the  changes  in  the  nuclei  have  been 
slight ;  but  in  such  cases  the  degeneration  of 
the  pyramids  has  been  extreme,  and  no  doubt 
involved  the  fibres  connecting  those  nuclei 
with  the  cortex.  The  sympathetic  nerves 
and  ganglia,  when  examined,  have  shown  no 
considerable  alteration. 

Symptoms. — Wasting  and  weakness  usually 
come  on  together ;  but  in  covered  parts,  such 
as  the  shoulder,  the  loss  of  power  is  frequently 
noticed  before  the  wasting  has  been  apparent. 
In  the  hand,  not  infrequently  impairment 
of  the  power  to  carry  out  some  fine  action, 
such  as  writing,  draws  attention  to  the 
wasting. 

The  disease  commences  in  the  upper  limb 
in  nine-tenths  of  the  cases,  and  almost  as 
often  in  one  arm  as  in  the  other,  and  in  the 
hand  as  in  the  shoulder  muscle.  From  the 
part  first  affected  it  spreads  to  the  other 
muscles  of  the  limb.  In  the  hand,  the  thenar 
muscles  and  interossei  are  usually  the  first 
to  suffer,  and  of  the  latter  the  abductor  indicis 
is  usually  most  conspicuously  affected.  Oc- 
casionally the  disease  begins  in  the  forearm, 
especially  in  the  extensor  muscles  ;  the  ulnar 
extensors  suffer  most.  Of  the  shoulder  mus- 
cles, the  deltoid  is  generally  the  first  to 
waste ;  the  supra-  and  infra-spinati  are  often 
affected  with  it;  and  the  triceps  usually 
suffers  less  and  later  than  the  biceps. 

The  muscles  of  the  back  are  in  most  cases 
early  involved  in  the  wasting.  The  middle 
and  lower  parts  of  the  trapezius  suffer  first, 
the  rhomboids  and  erectors  of  the  spine  later. 
The  serratus,  latissimus,  and  pectoralis  major 
are  subsequently  involved,  but  they  may 
escape  wholly  or  in  part.  According  to  the 
affection  of  the  muscles  connected  with  the 
scapula,  the  position  of  the  bone  changes. 
The  highest  part  of  the  trapezius  shows 
sometimes  (but  not  always)  a  remarkable 
indisposition  to  waste,  and  it  was  hence 
termed  by  Duchenne  the  ultimwrn  moriens. 
The  muscles  that  extend  the  head  on  the 
spine  often  suffer  in  considerable  degree, 
and  a  difficulty  in  the  carriage  and  move- 
ment of  the  head  is  the  result.  The  increased 
efforts  of  the  weak  extensors  to  balance  the 


head  on  the  spine,  imder  such  conditions, 
often  cause  a  synergic  over-action  of  the 
frontales  which  are  habitually  associated  in 
action  with  the  extensors.  The  skin  at  the 
back  of  the  neck  lies  in  transverse  folds  when 
the  head  is  put  back,  which  the  patient  may 
be  unable,  as  he  hes  in  bed,  to  move  from 
side  to  side.  In  striking  contrast  to  the 
wasting  of  the  neck  is  the  condition  of  the 
platysma,  which  always  escapes,  and  not 
imcommonly  undergoes  hypertrophy  as  if  in 
an  attempt  at  compensation.  The  muscles 
of  respiration  suffer  in  the  majority  of  cases, 
constituting  a  grave  source  of  danger  to  life. 
The  intercostals  rarely  escape  altogether,  and 
the  diaphragm  is  involved  in  many  cases. 
The  muscles  of  the  abdominal  wall  occasion- 
ally waste,  but  far  less  frequently  than  those 
of  the  thorax. 

Wasting  in  the  legs  is  much  less  common- 
than  in  the  arms,  and  if  it  occurs  is  usually 
shghter  in  degree ;  but  occasionally  the  disease 
first  manifests  itseK  in  the  legs,  and  is  more 
intense  there  than  elsewhere.  The  face 
almost  always  escapes  the  general  atrophy, 
and  its  normal  appearance  may  present  a 
striking  contrast  to  the  rest  of  the  body. 
In  many  cases  the  lips  and  tongue  are 
paralysed  as  part  of  the  biilbar  palsy  which 
so  often  accompanies  the  spinal  disease. 

As  the  wasting  progresses,  hollows  and 
prominences,  usually  invisible,  become  mani- 
fest, and  various  contractions  and  deformities 
occur  as  a  result  of  the  unequal  affection  of 
antagonistic  muscles.  In  the  hand  the  usual 
deformity  is  that  of  the  '  claw-hand,"  a  resvdt 
of  paralysis  of  interossei,  with  unantagonised 
action  of  their  opponents.  Lordosis  is  com- 
mon when  the  trunk  and  thigh  muscles  are 
involved. 

The  electrical  irritability  of  the  affected 
muscles  varies  in  character.  The  rule  is 
that,  in  a  slowly  progressive  case,  there  is 
diminution  in  the  readiness  and  degree 
of  response  to  each  current,  a  diminution 
which  goes  on  pari  passu  with  the  wasting^ 
until  finally,  when  the  wasting  is  extreme, 
it  becomes  extinct.  But  the  voltaic  irrita- 
bility  of  the  muscular  fibres  very  often  per- 
sists long  after  it  is  impossible  to  elicit  any 
response  to  faradism,  which  acts  only  on  the 
nerve-fibres.  Although  the  quality  of  the 
voltaic  irritability  is  usually  normal,  the 
quahtative  change  of  the  'reaction  of  de- 
generation' without  the  quantitative  may 
be  present,  A.C.C.  being  evoked  more  readily 
than  C.C.C.  When  there  is  very  rapid  and 
considerable  paralysis  a  typical  reaction  of 
degeneration  may  be  present,  and  between 
these  extreme  forms  various  intermediate 
conditions  may  be  met  with. 

The  mechanical  irritabUity  of  the  muscles 
is  considerably  increased,  and  the  spontaneous 
flickering-the  so-called  '  fibrillary  twitch- 
ing '—in  the  muscles  is  frequent,  but  not  in- 
variable.   It  is  not  uncommonly  observed  m 


PEOGKESSIVE  MUSCULAE  ATEOPHY 


629 


muscles  not  yet  wasted,  but  in  which  atrophy 
subsequently  occurs. 

The  myotatic  irritability  ia  cases  in  which 
there  is  '  atonic  atrophy,'  the  muscles  being 
flaccid  and  toneless,  is  lost,  and  lost  early. 
But  where  there  is  rigidity  from  the  first 
(otherwise  described  as  '  tonic  atrophy '),  even 
when  the  wasting  is  considerable,  the 
myotatic  irritability  is  preserved  and  some- 
times increased. 

Beyond  the  vague  pains  already  referred 
to,  which  sometimes  occin"  in  the  region  in 
which  wasting  of  the  muscles  is  soon  after 
perceived,  there  are  no  sensory  symptoms. 
'  Numbness  '  and  '  deadness  '  may  be  occa- 
sionally complained  of,  but  cutaneous  sensi- 
bUity  is  never  impaired,  nor  do  the  muscles 
ever  lose  their  sensibihty. 

The  functions  of  the  sympathetic  are  not, 
as  a  rule,  impaired.  Dilatation  or  contrac- 
tion of  one  pupU  has  been  observed,  chiefly  in 
connexion  with  atrophy  of  muscles  that  are 
supphed  from  the  lower  part  of  the  cervical 
region.  The  reflex  action  of  the  iris  is  usually 
normal,  and  optic  nerve-atrophy  never  occxurs. 
Nystagmus  is  rare. 

The  visceral  functions  are  usually  little 
disturbed.  Sexual  power,  indeed,  is  often 
lost,  but  the  sphincters  rarely  suffer,  even 
when  the  wasting  is  extreme.  Slight,  but 
inconstant,  changes  have  been  foimd  in  the 
urine.  Glycosuria  has  been  associated  with 
bulbar  symptoms,  but  only  in  a  few  in- 
stances. 

Course  and  Complications.  —  In  most 
cases  the  malady  is  steadily  progressive,  but 
the  rate  at  which  it  advances  varies  much. 
It  may,  however,  become  stationary ;  mifor- 
tunately  the  period  at  which  this  most  fre- 
quently happens  is  in  the  later  stages  of  the 
disease,  when  little  but  life  remains.  Some- 
times progress  ceases  at  an  earher  stage, 
least  rarely  in  the  cases  in  which  the  atrophy 
is  strictly  symmetrical.  When  its  course  at 
the  commencement  of  the  wasting  is  rapid, 
it  usually  continues  rapid  untfl.  it  has  attained 
a  wide  extent.  "When  it  begins  slowly,  it 
continues  slow  throughout,  save  for  the  oc- 
casional acute  paralysis  of  some  particular 
group  of  muscles.  Such  local  loss  of  power 
may  come  on  in  a  few  days.  The  extensors 
of  the  wrist  and  fingers  are  the  muscles  most 
commonly  afi'ected  in  this  way.  "When  there 
is  weakness  of  the  legs  without  wasting,  the 
onset  of  this  may  coincide  with  the  atrophy 
of  the  arms,  or  may  succeed  it  at  any  in- 
terval. It  is  rare  for  the  weakness  in  the 
legs  to  occur  first. 

The  most  frequent  complication  of  pro- 
gressive muscular  atrophy  is  bulbar  paralysis, 
the  result  of  a  degeneration  of  the  cells  of 
the  bulbar  nuclei  similar  to  that  of  those  in 
the  spinal  cord.  In  rare  cases  muscular 
atrophy  in  the  arms  is  accompanied  by  the 
symptoms  of  locomotor  ataxy  in  the  legs; 
and  general  paralysis  of  the  insane  has  been 
II.  ' 


met  with  as  an  exceptional  complication. 
Severe  and  frequent  headaches  are  occasion- 
ally present  throughout  the  course  of  the 
disease. 

The  chief  danger  to  life  is  from  pulmonary 
disease,  induced  by  the  entrance  of  particles 
of  food  into  the  lungs,  or  by  exposure  to 
cold,  and  rendered  grave  by  the  weakness  of 
the  muscles  of  respiration.  Bulbar  paralysis 
also  is  a  frequent  cause  of  death,  either 
by  its  interference  with  swallowing  and 
nutrition,  or  through  laryngeal  paralysis. 
Less  commonly,  death  results  from  bed- 
sores and  septicemia,  or  from  intercurrent 
maladies. 

Pathology. — The  constancy  of  the  asso- 
ciation of  changes  in  the  motor  cells  of  the 
spinal  cord,  degeneration  of  the  motor  root- 
fibres,  and  wasting  of  the  muscles,  together 
with  the  analogous  effects  of  focal  lesions  of 
the  anterior  cornua,  leave  no  doubt  of  the 
relation  of  the  muscular  wasting  to  the  dis- 
ease of  the  cells  and  of  the  fibres  proceed- 
ing from  them.    The  condition  of  electrical 
excitabiUty,  its  slow  failure  as  nerve  and 
muscle  degenerate  together,  is  explained  by 
the  slowness  of  the  change  in  the  nerves, 
permitting  a  similar  rate  of  degeneration  in 
the  muscle.    It  is  only  when  the  usual  slow 
process  is  varied  by  a  more  acute  change  in 
the  cells  and  fibres,  that  the  muscular  tissue 
is  for  some  time  less  damaged  than  the 
nerve-structures,  and  so  presents  paralysis  in 
excess  of  wasting,  and  voltaic  irritability  in 
excess  of  faradic.    Thus  a  slow  decay  of  the 
lower  segment  of  the  motor  path  is  the 
essential  lesion  in  this  disease,  to  which  the 
conspicuous  symptom  is  merely  secondary. 
But  the  disease  is  rarely  limited  to  the  lower 
segment  of  the  motor  path.    The  pyramidal 
tracts,  as  already  stated,  are  commonly  de- 
generated, and  it  is  probable  that  the  de- 
generation often  extends  through  their  entire 
extent  and  involves  the  motor  cells  of  the 
cortex.     There  may  be  no  symptoms  to 
suggest  such  a  condition.    The  degeneration 
of  the  lower  segment  has  usually  caused 
atonic  atrophy  of  the  muscles,  so  as  to  pro- 
duce the  loss  of  aU  reflex  action  and  mask  the 
excess  of  myotatic  irritability  which  degene- 
ration of  the  upper  segment  would  produce. 
The  relation  of  these  degenerations  in  the 
upper  and  lower  segment  to  each  other  has 
been  much  discussed.    Considering  the  very 
common  occurrence  in  other  conditions  of 
an  affection  of  one  of  these  segments  with- 
out any  involvement  of  the  other,  one  can- 
not be  regarded  as  a  result  of  the  other,  and 
hence  the  oiily  adequate  explanation  of  the 
facts  is  that  the  degeneration  of  the  upper 
and  lower  segments  is  simultaneous,  or,  if 
not  simultaneous,  at  least  so  far  independent 
that  neither  is"  the  cause  or  consequence  of 
the  other,  both  being  the  result  of  the  same 
tendency  to  degeneration  in  the  elements  of 
the  motor  path. 
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It  can  be  easily  understood  that  the  rela- 
tive degree  in  which  the  two  segments  are 
affected  may  vary,  and  that  such  variations 
must  give  rise  to  numerous  varieties  of  the 
disease.    Thus  weakness  of  the  legs,  with 
excessive  myotatic  irritability,  often  going 
on  to  spasm,  is  explained  by  the  degenera- 
tion of  the  pyramidal  fibres  for  the  lower 
limbs,  while  the  part  of  the  lower  segment 
related  to  these  remains  unaffected.  The 
weakness  of  the  legs  usually  succeeds  the 
wasting  in  the  arms.     In  most  cases  in 
which   spastic  paraplegia  is  foUowed  by 
wasting  in  the  arms,  the  latter  have  not 
shared  the  spastic  palsy.    When  this  con- 
dition is  associated  with  shght  wasting  of 
the  legs,  without  considerable  change  in 
electrical  irritability,  the  condition  exists  in 
which  we  must  assmne  that  the  motor  ceUs 
of  the  cord,  while  structurally  intact,  undergo 
slight  changes  in  nutrition.    These  are  so 
slight  as  to  cause  no  alteration  in  aspect,  or 
at  least  so  trifling  a  change  that  we  are  as 
yet  unable  to  detect  it.    They  are  perhaps 
the  result  of  degeneration  in  the  termina- 
tion of  the  pyramidal  fibres.    "When  such 
degeneration  is  secondary  to  a  focal  lesion 
of  the  cord  or  brain,  its  effect  is  not  usually 
sufficient  to  arrest  the  myotatic  irritability 
or  to  cause  wasting  such  as  attends  the 
destruction  of  these  ceUs. 

But  in  some  cases  the  muscular  wasting 
may  be  great,  although  the  increase  of  myo- 
tatic irritabihty  persists.  The  condition  then 
is  one  of  '  tonic  atrophy.'    In  those  cases  it 
is  common  to  find  that  many  nerve-cells 
have  disappeared  or  are  very  small,  while 
others  remam  normal  or  slightly  changed  in 
aspect.   "We  have  then  apparently,  in  addi- 
tion to  the  degeneration  of  the  upper  segment 
and  the  nutritional  changes  mentioned,  a 
considerable  degeneration  of  many,  but  not 
destruction  of  aU,  the  elements  of  the  lower 
segment.    This  cannot  be  regarded  as  simply 
secondary  to  the  degeneration  of  the  upper 
segment.    It  must  be  the  expression  of  a 
distinct  pathological  tendency  similar  to  that 
which  elsewhere  causes  the  atonic  atrophy 
and  total  wasting,  but  insufficient  to  prevent 
the  less  affected  cells  from  causing  rigidity 
under  the  influence  of  the  degeneration  of 
the  upper  segment.    It  is  doubtful  whether 
the  tonic  atrophy  ever  goes  on  to  atomc 
atrophy.    If  the  result  ever  occurs,  it  is  ex- 
tremely rare.    Nor  does  it  seem  that  atonic 
atrophy  ever  gives  place  to  tonic  atrophy  with 
excessive  myotatic  irritabihty.    The  rigidity 
which  is  the  effect  of  degeneration  of  the 
upper  segment  is  not  produced  if  the  lower 
is  already  so  much  changed  as  to  abolish 
myotatic  irritability.    And  yet  the  pyramidal 
tracts   are   constantly  found  degenerated, 
although  the  muscles  have  been  flaccid  to 
the  last.    In  the  rare  cases  in  which  muscles 
with  atonic  atrophy  become  rigid  towards 
the  end  of  the  process,  this  is  probably  the 


result  of  changes  in  the  muscles  themselves, 
and  is  not  dependent  upon  the  central  ner- 
vous system. 

Diagnosis. — The  diagnosis  of  the  developed 
disease  is  simple.  Doubt  is  only  hkely  to  arise 
in  the  early  stages  and  when  Umitation  to 
the  one  group  of  muscles  raises  the  question 
whether  the  origin  of  the  wasting  is  local  or 
central.    Such  local  atrophy  is  generally  the 
result  of  an  affection  of  peripheral  nerves ; 
and  paralysis  due  to  disease  of  a  single  nerve, 
or  a  plexus,  wiU  usually  be  recognised  by  its 
limitation.   The  distinction  of  some  forms  of 
multiple  neuritis  is  much  more  difficult. 
This  is  especially  the  case  when  there  has 
been  a  subacute  onset,  such  as  is  common  in 
neuritis,  and  this  difficulty  is  increased  by 
the  fact  that  neuritis  may  affect  only  motor 
branches,  as  in  lead  palsy.    But  the  subse- 
quent slow  wasting  of  other  parts  wUl  ren- 
der the  character  of  the  spinal  disease  evi- 
dent ;  while  in  the  peripheral  affection  a 
careful  search  will  usually  reveal  other  evi- 
dence of  neuritis,  as  well  as  an  obvious 
cause.    In  cervical  pachymeningitis  the  as- 
sociation of  sensory  symptoms  is  distinctive, 
and  the  same  apphes  to  tumours  of  nerve- 
roots.     Disseminated  myelitis  may  cause 
widespread  muscular  atrophy,  but  symptoms 
of  irregular  damage  to  other  than  motor 
parts  of  the  cord  are  also  present.    In  syrin- 
gomyeha,  atrophy  may  occur  indistinguish- 
able firom  that  in  the  disease  now  under  con- 
sideration, but  a  careful  examination  will 
reveal  the  peculiar  disturbance  of  sensibility, 
the  loss  to  pain  without  loss  to  touch,  charac- 
teristic of  this  condition. 

The  distinction  from  idiopathic  muscular 
atrophy,  especially  when  this  begins  late  m 
life,  is  sometimes  difficult.  This  is  only  true 
of  the  cases  where  no  pseudo-hypertrophy  is 
present.  The  characteristic  distribution  of 
the  wasting,  especially  its  commencement  m 
the  legs,  its  very  slow  course,  and  the  ten- 
dency to  affect  other  members  of  the  same 
family,  will  usually  distinguish  this  condition. 
Whenever  several  cases  of  muscular  atrophy 
occur  in  the  same  family,  or  atrophy  begin 
during  childhood  or  youth,  the  probabihty  is 
great  that  the  affection  is  idiopathic  and  not 

^^Prognosis.— The  nature  of  the  disease 
renders  the  prognosis  in  every  case  grave 
and  uncertain.  The  chief  factors  m  forming 
an  opinion  are  the  observed  progress  of  the 
disease,  and  the  energy  which  it  has  mani- 
fested. The  possibihty  of  arrest  is  ^eater 
in  middle  life  than  in  advanced  age.  It  also 
seems  to  be  greater  in  cases  m  which  the 
wasting  is  symmetrical  than  m  those  in 
which  the  two  sides  are  irregularly  affected. 
Spontaneous  cessation  rarely  tends  to  take 
place  until  an  advanced  stage  is  reached,  but 
arrest  by  treatment  may  take  place  at  any 
period.  Bulbar  symptoms  increase  t,b« 
gravity  of  the  prognosis ;  and 
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the  respiratory  muscles,  especially  combined 
with  an  affection  of  the  medulla,  constitutes 
a  grave  danger  to  life.  If  the  malady  ceases 
to  advance,  there  may  be  a  certain  amount 
of  recovery  of  power,  especially  if  the  loss 
has  been  rapid  and  recent.  Wasting  that 
has  existed  for  six  months  will  probably 
remain  unchanged.  In  a  typical  chronic 
case  there  is  little  hope  of  any  actual  re- 
covery of  tissue  or  power,  as  these  depend 
upon  destruction  of  nerve-elements  which 
do  not  seem  to  be  restored. 

Treatment. —  Favourable  conditions  of 
life — fresh  air,  gentle  exercise,  the  absence 
of  mental  straia — are  essential.  Only  one 
method  of  treatment  has  seemed  to  the  writer 
to  be  certairdy  capable  of  arresting  the  dis- 
ease, and  that  is  the  hypodermic  injection 
of  strychnine.  In  seven  almost  consecutive 
cases  in  middle  life,  this  treatment  has  been 
followed  by  arrest  within  a  month  of  its 
commencement,  and  the  arrest  has  been  per- 
manent in  all  the  cases  but  one.  In  senile 
cases  the  treatment  has  failed.  Administra- 
tion of  the  drug  by  the  mouth  has  not  the 
same  effect,  and  failure  by  the  mouth  does 
not  lessen  the  prospect  of  good  from  its 
subcutaneous  use.  It'  may  be  that  the  drug, 
administered  hypodermicaUy,  is  brought  more 
rapidly  in  contact  with  the  nerve-elements, 
and  acts  on  their  nutrition  with  a  relatively 
greater  momentum.  It  is  best  to  give  one 
injection  daUy,  at  any  convenient  place.  The 
most  convenient  salt  is  the  nitrate,  and  the 
dose  should  be  of  a  grain  increased  to 
"When  arrest  seems  to  have  taken  place,  it  is 
well  to  intermit  the  injections  for  one  week 
in  three  or  fom:.  Other  nervine  tonics  may 
lae  given  by  the  mouth  at  the  same  time.  In 
a  malady  so  grave  it  is  desirable  to  neglect 
nothing  that  may  have  a  beneficial  in- 
fluence. 

Local  treatment  has  not  much  effect  on 
the  wasting.  Electricity  and  massage  are 
of  service  in  stimulatiag  the  circulation  and 
muscles,  and  the  latter  measure  is  useful 
in  preventing  contractures.  The  constant 
current  is  that  which  is  in  general  of  most 
service,  but  faradism  may  be  used  if  the 
muscles  respond  to  a  strength  of  current 
which  is  not  painful. 

No  special  bath  treatment  is  of  service, 
and  antisyphihtic  treatment  invariably  fails. 
In  some  cases  it  seems  to  accelerate,  and 
the  writer  has  known  it  apparently  to  cause 
the  disease.  All  treatment  should  be  pursued 
in  moderation,  and  its  effects  carefully 
watched.  "W.  R.  Gowers. 

PROGRESSIVE  MUSCULAR 
DYSTROPHY.— Synon.  :  Idiopathic  Mus- 
cular Atrophy ;  Myopathic  Atrophy. 

Definition. — A  primary  disease  of  mus- 
cles not  depending  on  morbid  changes  in  the 
-spinal  cord. 

Two  forms  are  recognised— (1)  the  paeudo- 


JiT/pertrophic  form  ;  (2)  the  simple  atropldc 
form. 

1.  Pseudo-Hypertrophic  Muscular 
Paralysis. — Synon.  :  Atrophia  musculorum 
progressiva  myopathica ;  Er.  Paralysie 
pseudo-hypertrophique ;  Ger.  Myopathische 
progressive  Musltelatrophie. 

Definition. — A  progressive  muscular  para- 
lysis, appearing  mostly  in  boys,  in  which 
the  ultimate  fibres  of  the  affected  muscles 
atrophy,  but  many  of  the  muscles  themselves 
appear  to  be  hypertrophied,  in  consequence 
of  the  development  of  interstitial  fat  and 
fibrous  tissue. 

Etiology. — Pseudo-hypertrophic  muscu- 
lar paralysis  is  a  disease  of  boys,  few  cases 
having  been  observed  in  girls  or  in  adults. 
In  a  large  number  of  cases  it  begins  in 
infancy,  the  weakness  becoming  manifest  at 
the  time  the  child  should  begin  to  walk.  In 
some  instances  it  has  been  found  to  be 
hereditary,  several  children  in  the  same 
family  having  been  affected.  Nothing  defi- 
nite is  known  as  to  the  direct  causation  of 
the  malady. 

Anatomical  Characters. — In  the  earlier 
stages  of  the  disease,  the  muscles  chiefly 
affected  are  those  of  the  legs  and  lower  part 
of  the  back,  particularly  the  gastrocnemii, 
the  posterior  muscles  of  the  thigh,  and  the 
erectores  spinas.  These  muscles  are  enlarged, 
and  they  are  felt  to  be  firm  and  hard.  This 
is  not,  however,  due  to  true  hypertrophy,  for 
if  a  portion  of  the  muscle  be  removed  during 
hfe  by  the  emporte-piece  or  harpoon,  an 
instrument  constructed  by  Duchenne  for 
this  purpose,  the  muscular  fibres  are  found 
to  be  atrophied,  and  much  of  the  apparent 
bulk  is  seen  to  be  due  to  an  interstitial 
development  of  fat  and  fibrous  tissue.  Sub- 
sequently, the  remaining  muscles  of  the 
trunk,  upper  Kmbs,  and  sometimes  even  of 
the  face,  become  similarly  affected,  in  most 
cases  these  muscles  merely  wasting  without 
any  apparent  enlargement,  but  in  other 
cases  the  apparent  hypertrophy  being  pre- 
sent in  the  upper  as  well  as  the  lower  haK 
of  the  body.  In  the  later  stages  of  the  dis- 
ease, the  whole  of  the  voluntary  muscles, 
including  those  which  at  first  were  enlarged, 
become  more  or  less  wasted.  The  diseased 
muscles  are  foimd  after  death  to  be  com- 
posed in  a  great  measure  of  ordinary  fat- 
ceUs.  The  true  muscular  substance  has  to 
a  considerable  extent  disappeared,  and  only 
a  few  ultimate  muscular  fibres  are  seen 
running  at  intervals  through  the  fat.  Some 
of  these  ultimate  fibres  retain  their  normal 
size  and  appearance ;  others  are  much  de- 
creased in  size,  though  still  showing  the 
striation — only  a  few  of  the  atrophied  fibres 
have  lost  their  striation,  and  become  granu- 
lar. The  diseased  muscles  also  contain  a 
considerable  quantity  of  fibrous  tissue,  some 
of  which  is  probably  the  remaining  sheaths 
of  muscular  fibres  which  have  undergone 
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complete  atrophy.  There  is  less  fat  and 
fibrous  tissue  in  the  wasted  muscles  than  in 
those  which  are  pseudo-hypertrophic,  but  the 
changes  in  the  ultimate  muscular  fibres  are 
the  same  in  both. 

The  spinal  cord  and  the  motor  and  sensory 
nerves  exhibit  no  morbid  changes.  In  one 
case,  however,  Lockhart  Clarke  and  Gowers 
discovered  marked  alterations  in  the  spinal 
cord,  the  principal  change  being  extensive 
disintegration  of  the  grey  matter  at  the 
centre  of  each  lateral  half  of  the  cord,  and 
of  the  anterior  commissure. 

Symptoms.  —  The  symptoms  of  a  well- 
marked  case  of  pseudo-hypertrophic  muscu- 
lar paralysis  are  very  striking,  and  cannot 
easily  be  overlooked  or  mistaken.  When 
the  child  is  stripped,  the  muscles  of  the 
calves  are  seen  to  be  larger  and  firmer  than 
natural,  and  the  same  apparent  hypertrophy 
may  be  present  in  the  muscles  of  the  thigh, 
the  glutei,  the  lumbar  muscles,  and  others. 
Occasionally  the  muscles  of  the  upper  half 
of  the  body  exhibit  a  similar  increase  in  size, 
especially  the  infra-spinati,  but  much  more 
frequently  they  are  wasted,   so  that  the 
emaciation  of  the  upper  half  of  the  body 
contrasts  strongly  with  the  apparent  excess 
of  muscular  development  in  the  lower  half. 
The  next  most  obvious  symptom  is  pro- 
tuberance of  the  beUy.    There  is  no  abdo- 
minal enlargement,  but  the  antero-posterior 
curvature  of  the  vertebral  column  in  the 
lumbar  region  is  much  exaggerated,  and  the 
shoulders  are  thrown  back.    This  unnatural 
curve  is  not  caused  by  any  disease  of  the 
vertebrae,  for  it  entirely  disappears  when  the 
patient  sits  or  lies  down.    When  the  child 
stands,  the  legs  are  held  apart,  and  the  heels 
raised  off  the  ground.    He  walks  almost  on 
tiptoe,  as  in  talipes  equinus,  and  with  a  most 
peculiar  gait — a  waddle,  as  if  he  needed  to 
balance  the  body  first  on  the  one  leg  and  then 
on  the  other.    Walking  soon  tures  him.  If 
he  attempts  to  go  fast  he  falls,  and  he  is  very 
easily  knocked  over.     He  can  readily  stoop 
so  as  to  touch  the  floor,  but  generally  has 
great  difficulty  in  raising  hunself  to  the  erect 
posture,  using  powerful  muscular  effort,  and 
having  to  assist  the  movement  by  means  of 
the  hands  placed  on  his  knees.    When  sit- 
ting, he  can  recover  himself  from  the  bent 
position  with  comparative  ease.     In  some 
cases,  contraction  of  the  affected  muscles 
takes  place   and  deformities   result  ;  the 
earhest  and  most  common  being  contraction 
of  the  calf-muscles,  so  as  to  produce  taUpes 
equinus.    The  pseudo-hypertrophied  muscles 
retain  considerably  more  power  than  the 
muscles  which  are  merely  atrophied.  The 
electro-contractility  of  the  muscles  is  un- 
altered, but  of  course  in  the  later  stages 
becomes  impaired.  The  knee-reflex  is  absent. 
The  general  health  of  the  patient  is  un- 
affected until  the  later  stages  of  the  disease. 
In  many  cases  of  pseudo-hypertrophic  mus- 


cular paralysis  there  is  some  deficiency  in 
mental  power. 

Ducherme  divides  the  progress  of  pseudo- 
hypertrophic paralysis  into  three  stages : 
In  the  first  stage,  lasting  several  months  or 
even  one  or  more  years,  there  is  merely 
weakness  of  the  muscles,  causing  the  peculi- 
arities in  the  attitude,  and  in  the  mode  of 
progression.  Little  or  no  enlargement  of 
the  muscles  has  taken  place.  During  this 
stage  proper  treatment  may  bring  about  re- 
covery. In  the  second  stage  the  charac- 
teristic hypertrophy  appears,  and  the  weak- 
ness extends  to  the  muscles  of  the  upper 
limbs.  This  stage  may  last  for  years.  In 
the  third  stage  complete  paralysis  of  most 
of  the  muscles  of  the  upper  and  lower  limbs 
and  of  the  trunk  supervenes.  The  patient 
lies  helpless,  unable  to  change  his  position. 
All  the  muscles,  even  those  which  were 
formerly  hypertrophied,  pass  into  a  state  of 
atrophy.  The  sufferer  may  live  in  this  weak 
state  until  carried  off  by  some  intercurrent 
disease. 

Pathology.  —  According  to  our  present 
knowledge,  pseudo  -  hypertrophic  muscular 
paralysis  is  a  perverted  growth  of  muscle, 
with  development  in  its  substance  of  inter- 
stitial tissue  and  often  fat,  and  consequent 
atrophy  of  the  muscular  fibres.  The  disease 
of  the  muscles  is  not  secondary  to  morbid 
changes  in  the  spinal  cord,  as  was  at  first 
beheved  by  many  observers. 

Diagnosis. — Pseudo-hypertrophic  muscu- 
lar paralysis  has  such  pecuHar  and  well- 
marked  characters  that  it  cannot  easily  be 
mistaken.  It  is  readily  distinguished  from 
the  various  forms  of  spinal  paralysis  by  the 
evident  enlargement  and  unusual  firmness 
of  the  paralysed  muscles  of  the  lower  limbs- 
From  spinal  curvature,  depending  on  disease 
of  the  vertebral  column,  it  differs  in  this 
respect,  that  the  curve  of  the  spine  which 
is  present  in  pseu.do-hypertrophic  paralysis 
disappears  when  the  patient  sits  or  Hes 
down. 

Prognosis. — The  prognosis  is  most  un- 
favourable, but  less  so  when  the  disease 
develops  late. 

Treatment. — This  is  only  available  in  the 
first  stage,  before  the  hypertrophic  symptoms 
are  marked.  Duchenne  recommends  localised 
faradisation  and  shampooing,  and  he  records 
two  cases  which  were  cured  by  these  means. 
The  writer  saw  one  case  which  had  entered 
on  the  second  stage,  in  which  this  treat- 
ment completely  checked  the  progress  of  the 
malady,  and  even  brought  about  consider- 
able improvement  in  the  strength  of  the 
lower  limbs.  This  patient  has  since  reached 
manhood  with  hardly  any  weakness  or  de- 
formity, and  in  excellent  general  health,  it 
is  probable  that  massage  and  gymnastic 
exercises  might  prove  usefiil.  General  tome 
treatment  is  undoubtedly  beneficial,  but  no- 
medicmal  remedies  are  known  to  have  any 
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special  control  over  the  disease.  Tenotomy 
may  be  requii-ed  where  muscular  contraction 
lias  taken  place,  and  if  done  early  is  very 
beneficial. 

2.  Simple  Idiopathic  Muscular 
Atrophy. — This  form  of  myopathic  atrophy 
is  in  many  ways  closely  allied  to  the  pseudo- 
hypertrophic form,  but  is  much  more  rarely 
met  with.  There  is  here  the  same  atrophic 
■condition  of  the  affected  muscles,  without 
the  interstitial  overgrowth  of  fibrous  and 
fatty  tissue.  It  resembles  the  hypertrophic 
form,  too,  in  its  tendency  to  run  in  families, 
but  differs  in  the  following  respects :  it  affects 
both  sexes  equally  ;  it  rarely  appears  in  early 
childhood,  usually  after  the  age  of  fifteen ; 
and  it  commences  oftener  in  the  arms,  or  in 
some  cases  in  the  face,  than  in  the  legs. 
The  reaction  of  degeneration  is  absent  in  the 
affected  muscles.  There  is  no  morbid  change 
in  the  spinal  cord  or  brain.  The  ^progress 
of  the  disease  is  variable,  generally  very 
slow.  The  muscular  atrophy  may  become 
tmiversal.  The  diagnosis  of  this  condition 
from  muscular  atrophy  of  spinal  origin 
should  not  be  difficult.  The  same  treatment 
is  to  be  employed  here  as  in  pseudo-hyper- 
trophic  paralysis. 

Alexander  Davidson. 

PROLAPSUS  {pro,  forward ;  and  labor, 
I  sUp). — This  word  signifies  that  an  organ  or 
fltructure  has  fallen  or  slipped  down,  but  im- 
plies a  greater  degree  of  displacement  than 
procidentia ;  so  that  the  organ  or  structure 
may  protrude  through  a  natural  or  artificial 
orifice.  The  condition  is  of  most  importance 
in  connexion  with  the  rectum  and  the  uterus. 
See  Peocidbntia;  Anus,  Diseases  of;  and 
Womb,  Diseases  of. 

PROPHYLACTIC\(7rpo,  before;  and 
PROPHYLAXIS  /<^uXao-o-a>,I guard). 
These  terms  are  used  in  connexion  with 
treatment,  and  indicate  the  means  employed 
for  the  prevention  of  disease.  See  Disease, 
Treatment  of, 

PROSOPALGIA  (ttp  oamivov,  the  face; 
and  aX-yoy,  pain). — Prosopalgia  signifies  pain 
about  the  face.  It  may  depend  upon  neur- 
algia of  one  or  more  branches  of  the  fifth 
pair  of  nerves  (see  Tic-Doulourbux).  Its 
paroxysmal  _  character,  unilateral  position, 
and  anatomical  locaUsation  vsdll  indicate  this 
form.  _  Another  form  is  of  rheumatic  origin. 
In  this  the  pain  is  more  or  less  constant, 
diffused  about  the  face  or  forehead,  and  does 
not  follow  the  course  of  a  nerve-branch. 
Movements,  and  especially  stooping,  increase 
it._  Occasionally  such  pain  is  of  syphilitic 
origin,  and  is  especially  apt  to  occur  in  con- 
nexion with  the  appearance  of  the  secondary 
rash. 

DiAGNOMS. — In  rheumatic  prosopalgia  the 
pain  is  diffused  and  increased  by  pressure. 
If  it  depend  on  syphilitic  periostitis  there 


will  be  tenderness  on  pressure,  and  the  parts 
will  be  swollen  and  less  elastic  than  normal. 
There  will  also  very  likely  be  a  certain 
amount  of  fever ;  and  the  pain  will  be  in- 
creased at  night. 

Treatment. — Chloride  of  ammonium  in 
half-drachm  doses,  dissolved  in  half  a  tum- 
bler of  water,  should  be  given  every  four 
hours.  If  there  be  any  evidence  of  syphilitic 
infection,  iodide  of  potassium  should  be 
given,  in  doses  of  from  ten  to  twenty  grains 
every  four  hours. 

For  the  rheumatic  form  of  face-ache  five 
grains  of  iodide  of  potassium,  with  thirty 
grains  of  bicarbonate  of  potassium,  may  be 
given  every  four  or  six  hours,  after  the  ad- 
ministration of  an  aperient.  This  may  be 
followed  up  by  sulphate  of  quinine  or  iron. 
Locally,  a  mixture  of  equal  parts  of  camphor, 
chloral  hydrate,  and  menthol,  rubbed  down 
together  in  a  mortar,  may  be  applied ;  or  a 
liniment  containing  chloroform,  belladonna, 
and  opium.  Decayed  teeth  should  be  ex- 
tracted. 

T.  BUZZAED. 

PROSTATE,  Diseases  of.— Synon.  : 
Fr.  Maladies  de  la  Prostate ;  Ger.  KranTc- 
heiten  der  Prostate. 

It  is  not  proposed  in  a  work  principally 
devoted  to  medical  subjects  to  deal  at  all 
fully  with  the  affections  of  the  prostate  gland ; 
the  present  article  must,  accordingly,  be  taken 
rather  as  an  index  to  guide  the  practitioner 
in  his  diagnosis,  than  as  anything  approach- 
ing a  complete  disquisition  on  their  pathology 
or  treatment. 

General  Eelations. — The  points  of  prac- 
tical importance  in   connexion  with  the 
anatomy  of  the  prostate  are  as  follows  :  In 
the  examination  of  the  rectum  the  healthy 
prostate  is  felt  as  a  firm  substance  in  the 
middle  line,  somewhat  divided  into  two 
lateral  lobes.     The  whole  organ  is  about 
1^  inch  in  width,  with  its   apex  opposite, 
namely,  in  the  recumbent  posture  below,  the 
apex  of  the  pubic  arch ;  that  is,  about  1^  inch 
from  the  anus,  in  a  moderately  thin  subject, 
but  much  farther  in  a  very  fat  one.  The 
whole  gland  is  1^  inch  ia  length,  its  posterior 
limit  being  usually  about  three  inches  firom 
the  anus — in  other  words,  about  the  distance 
to  which  the  forefinger  can  reach.  From 
this  it  may  be  deduced  that,  as  the  trigonum 
vesicce  commences  immediately  behind  it,  a 
fuUy  distended  bladder  masks  more  or  less 
completely  the  natm-al  outUne  of  the  gland. 
It  rnay  thus  also  be  gathered  that  the  vesiculse 
seminales  are  beyond  the  ordinary  reach  of 
the  finger,  and  that  when  these  are  infiltrated 
by  disease,  their   apices,  or  perhaps  only 
the  vasa  efferentia,  can  be  detected.  The 
practitioner  should  by  no  means  neglect  the 
digital  examination  of  the  prostate,  as  it 
will  often  yield  information  of  the  greatest 
value;  and  it  may  bo  observed  that  the  best 
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position  for  the  patient,  if  it  be  desired  to  com- 
pare the  relative  size  of  the  lobes  of  the  pro- 
state, is  the  supine  ;  whereas,  if  it  be  required 
to  explore  the  rectum  as  far  up  as  possible, 
the  patient  should  be  placed  on  one  side  with 
the  hips  flexed.  The  deviations  from  the 
normal  type  he  may  expect  to  meet  with  are 
— uniform  or  partial  enlargement  from  simple 
hypertrophy,  or  from  chronic  or  acute  in- 
flammation, in  the  latter  case  possibly  at- 
tended by  a  sense  of  fluctuation,  due  to 
abscess ;  irregular  hardness,  most  marked 
about  the  vasa  efferentia,  depending  on  a 
tubercular  deposit;  the  existence  of  small 
hard  nodular  masses,  which  are  calculi  in 
the  substances  of  the  gland  ;  or  the  irregular 
enlargement  caused  by  a  new-growth.  It 
must  be  borne  in  mind  that  tumours  or 
abscesses  originating  in  neighbouring  parts 
may  surround  the  prostate  and  completely 
obscure  its  outhne  ;  thus  the  writer  has  met 
with  the  case  of  a  large  hydatid  cyst  between 
the  rectum  and  the  bladder  that  rather  closely 
simulated  mahgnant  disease  of  the  prostate, 
and  effectually  prevented  its  actual  condition 
from  being  determined.  It  will  not  be  for- 
gotten that  a  certain  degree  of  tenderness  of 
the  prostate  does  not  imply  a  deviation  from 
health,  and  that  a  more  or  less  considerable 
enlargement  in  old  age  is  so  common  as 
to  be  almost  reckoned  by  some  authors  as 
normal.  The  eff'ect  of  this  enlargement  on 
micturition  will  be  mentioned  farther  on. 
The  copious  plexus  of  veins  which  surround 
the  prostate  communicates  freely  with  those 
of  the  penis  and  rectum ;  and  it  is  not  un- 
important, from  a  clinical  point  of  view,  to 
remember  that  these  are  thus  cormected  not 
only  with  the  systemic,  but  with  the  portal 
circulation.  These  veins  may  become  the 
seat  of  phlebitis  and  its  sequelae  from  various 
causes. 

The  principal  diseases  of  the  prostate  may 
be  considered  in  the  foUovsdng  order  : — 

1.  Prostate,  Hypertrophy  of.— The 
results  of  Sir  Henry  Thompson's  observa- 
tions {Clinical  Lectures  on  Diseases  of  the 
Urina/ry  Organs)  were,  that  one-third  of  all 
men  over  fifty-five  have  some  enlargement 
of  the  prostate;  but  that  a  compara-tively 
smaU  number  of  these  sufifer  any  incon- 
venience from  it  ;  and  that  it  usually  begms 
between  the  ages  of  fifty-seven  and  sixty — 
rarely,  if  ever,  before,  though  it  may  more 
rarely  commence  later.  Very  considerable 
enlargement  of  the  lateral  lobes  may  cause 
no  inconvenience ;  but  if  the  part  which  forms 
the  floor  of  the  prostatic  urethra,  the  so-called 
middle  lobe,  be  even  sHghtly  enlarged,  or  if, 
as  has  been  shown  by  McGill,  a  ring  of  pro- 
state tissue  be  formed  at  the  neck  of  the 
bladder,  difficulty  in  micturition  is  sure  to 
result.  It  is  thus  easy  to  understand  how  a 
simple  hypertrophy  may  reach  enormous 
dimensions  without  giving  rise  to  symptoms, 
while  those  which  are  caused  by  the  en- 


largement of  a  prostate,  which  feels  almost 
normal  to  the  finger  introduced  into  the 
rectum,  may,  on  the  other  hand,  be  very 
severe  indeed. 

Symptoms.  —  The  symptoms  are  briefly 
these  :  The  stream  of  urine  becomes  drib- 
bling, and  there  is  an  obvious  difficulty  in 
emptying  the  bladder ;  there  is  frequency  of 
micturition,  especially  at  night  and  in  the 
early  morning  ;  perhaps  a  httle  pain  before 
the  act,  but  none  afterwards ;  and  no  altera- 
tion in  the  character  of  the  urine.  If  un- 
relieved, these  early  symptoms  are  followed 
by  incontinence,  depending  upon  over-dis- 
tension of  the  bladder ;  and,  from  the  same 
cause  not  improbably,  cystitis  and  dilatation 
of  the  bladder,  dilated  ureters,  and,  perhaps, 
pyelitis  and  chronic  interstitial  nephritis. 
Patients  with  chronic  hypertrophy  of  the 
prostate  usually  suffer  from  time  to  time 
from  attacks  of  acute  congestion,  such  as  are 
described  later  on. 

Anatomical  Characters. — The  structure 
of  a  hypertrophied  prostate  is  but  a  sUght 
modification  of  that  of  the  gland  itself. 

Treatment. — In  regard  to  treatment  of 
hypertrophy  of  the  prostate,  it  is  only  neces- 
sary here  to  give  two  words  of  warning. 
First,  that  most  of  the  evils  resulting  from 
this  condition  depend  upon  the  fact  that  the 
bladder  is  never  emptied.  It  is  essential, 
therefore,  that  the  patient's  powers  in  this 
respect  should  be  ascertained  without  delay 
by  catheterisation,  and  if  it  be  discovered 
that  a  certain  amount  of  residual  urine 
remains,  he  should  be  taught  to  pass  an 
instrument  himself,  and  directed  to  do  so  at 
least  once  a  day.  Secondly,  cystitis  has  often 
been  caused  by  setting  up  putrefaction  of  the 
urine  by  a  catheter  not  surgically  clean.  The 
simple  precautions  of  washing  it  before  and 
after  use  in  an  antiseptic  solution  (say  1  to 
20  carbohc  acid,  or  1  to  2,000  sublimate),  and 
of  lubricating  it  with  carbolised  oil  (1  to  10 
or  1  to  15)  which  has  not  been  too  long  pre- 
pared, will  avert  with  certainty  this  cata- 
strophe, and  prevent  the  unnecessary  loss  of 
many  lives.  The  reader  must  consult  sur- 
gical works  as  to  the  difficulties  which  an 
enlarged  prostate  offers  to  the  mtroduction 
of  a  catheter,  and  the  manner  in  which  they 
may  be  overcome.  A  method  of  removing 
the  middle  lobe  or  the  ring  of  prostatic  tissue, 
referred  to  above,  has  been  suggested  by 
McGill,  and  practised  with  success  by  bim 
and  others. 

2.  Prostate,  Congestion  of.  — Con- 
gestion is  a  condition  which  follows  on 
chronic  hypertrophy,  and  is  commonly  known 
as  '  an  attack  of  the  prostate.' 

Symptoms.— An  old  man,  suffermg  from 
the  symptoms  already  described,  is  suddenly 
seized— as  the  result  of  some  indiscretion  m 
diet,  an  exposure  to  cold,  or  some  other 
apparently  trivial  cause  -  with  complete 
retention,   accompanied  by  bloody  urme. 
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possibly  a  raised  temperature  and  quick 
pulse,  and  considerable  local  uneasiness.  If 
the  case  do  not  improve,  and  especially  if 
the  urine  be  allowed  to  putrefy,  the  tongue 
becomes  dry  and  brown,  the  pulse  more 
rapid  and  weak,  and  the  patient  passes 
into  a  low  typhoid  condition,  which  is  not 
unlikely  to  end  fatally. 

Treatment. — The  treatment  is  in  large 
measure  surgical,  consisting  in  the  proper 
passing  of  catheters.  Scarcely  less  impor- 
tant are  the  careful  regulation  of  the 
bowels  and  the  administration  of  a  diet 
sufficiently  light,  and  yet  not  too  lowering, 
together  with,  in  most  cases,  a  certain 
amoimt  of  stimulant,  for  it  must  be  remem- 
bered that  the  patient  is  probably  weak,  and 
that  death  from  asthenia  is  much  to  be 
dreaded.  The  writer  would  again  urgently 
insist  on  the  importance  of  preventing  putre- 
faction of  the  urine,  which  is  the  most  fertile 
source  of  death  in  such  cases ;  he  can  affirm 
from  experience  that  this  end  may  be  attained 
by  the  thoughtful  employment  of  antiseptic 
treatment,  even  in  those  cases  in  which  it 
becomes  necessary  to  keep  the  bladder  empty 
by  tying  a  catheter  into  the  urethra. 

3.  Prostate,  Chronic  Inflammation 
of. — Synon.  :  Chronic  Prostatitis. — This  is 
not  an  uncommon  affection  amongst  young 
and  middle-aged  men,  depending  most  fre- 
quently on  a  prolonged  gonorrhoea,  in  which 
the  prostatic  part  of  the  urethra  has  been 
involved. 

Stmptoms. — The  symptoms  of  this  disease 
resemble  rather  closely  those  depending  upon 
stone  in  the  bladder,  namely,  more  or  less 
frequent  micturition,  with  a  feeUng  of  heat 
and  weight  in  the  perinseum,  and  pain,  not 
usually  severe,  along  the  penis,  extending  to 
the  tip  ;  there  is  also  at  times  a  little  blood 
passed  at  the  end  of  micturition ;  and  all  the 
symptoms  are  aggravated  by  exercise.  Gene- 
rally there  are  frequent  nocturnal  emissions. 
The  mine  is  cloiidy,  and  on  standing  yields 
a  muco-purulent  deposit  containing  small 
white  filiform  shreds.  A  rectal  examination 
shows  that  the  prostate  is  enlarged,  some- 
times very  sUghtly,  and  seldom  to  any  great 
extent ;  it  is  always  tender,  but  the  tender- 
ness is  not,  as  a  rule,  great.  The  diagnosis  can 
scarcely  be  made  without  passing  the  sound. 

Treatment. — The  treatment  consists  in 
rest,  the  administration  of  laxative  medicines, 
and  the  application  of  blisters  or  some  other 
form  of  coimter-irritation  to  the  perinseum ; 
alcoholic  stimulants  are  to  be  avoided ;  and 
the  urine  should  be  rendered  bland  by  alkalis 
and  diluents,  as  in  cases  of  urethritis. 

4.  Acute  Inflammation  of  the  Pro- 
state.— Synon.  :  Acute  Prostatitis. — Acute 
prostatitis  may  arise  as  the  result  of  a 
gonorrhoea,  or  of  cystitis  ;  from  the  irritation 
produced  by  calculi  or  other  mechanical 
causes ;  perhaps  sometimes  idiopathically, 
or  from  exposure  to  cold  or  wet ;  and  from 


tmdue  sexual  excitement,  or  the  too  free  use 
of  alcohol  if  gonorrhoea  be  present.  It 
may  occur  in  men  of  any  age,  and  is  accom- 
panied by  symptoms  such  as  those  depending 
on  chronic  inflammation,  but  much  more 
intense  ;  the  frequency  of  micturition  and 
pain  during  the  act  causing  sometimes  almost 
unbearable  agony,  and  the  dysuria  amounting 
in  some  cases  to  complete  retention,  while 
the  tenderness  of  the  gland  is  very  great, 
a  condition  which  makes  an  action  of  the 
bowels  very  painful.  Such  cases  may  termi- 
nate by  becoming  chronic ;  they  may  undergo 
complete  resolution  ;  or  suppuration  may 
occur.  In  any  case  there  will  probably  be 
some  elevation  of  temperature,  and  in  the 
event  of  the  formation  of  abscess  there  may 
be  great  and  sudden  rises  and  falls,  accom- 
panied by  rigors  and  sweatings,  with  a  dry, 
brown  tongue,  forcibly  suggesting  pyaemia. 
Eectal  examination  reveals  a  large,  hard,  and 
excessively  tender  prostate.  The  enlarge- 
ment may  be  symmetrical  or  unilateral.  If 
an  abscess  have  approached  the  surface,  its 
position  wUl  be  indicated  by  a  soft  boggy 
sensation.  Prostatic  abscess  may  burst  into 
the  rectum,  bladder,  or  perinaeimi. 

Treatment. — The  treatment  of  acute  pro- 
statitis consists  in  rest,  and  carefully  regulated 
diet ;  diluent  and  alkaline  medicines ;  purga- 
tives ;  local  blood-letting  from  the  perinseum, 
by  leeches  or  otherwise  (some  French  surgeons 
have  recommended  the  application  of  leeches 
to  the  interior  of  the  rectum);  with  hot  fomen- 
tations, and  morphine  suppositories.  If  an 
abscess  forms  it  may  be  opened  through  the 
rectum,  but  it  is  better  to  incise  it  through 
the  perinseum,  as  this  plan  is  most  likely  to 
prevent  the  formation  of  that  most  trouble- 
some and  almost  incurable  condition,  a  recto- 
vesical fistula. 

Abscesses  sometimes  form  a/rov/ncL  the 
prostate  (periprostatic).  They  are  not  so 
likely  to  involve  the  danger  of  the  formation 
of  a  recto-vesical  fistula ;  and  they  should  be 
treated  by  early  incision. 

5.  Prostate,  Tubercle  of. —This, though 
not  a  common  affection  of  the  prostate,  occurs 
perhaps  more  frequently  than  is  generally 
supposed,  and  is  of  great  interest,  not  only 
on  account  of  its  special  features,  but  because 
it  is  usually  a  part  only  of  a  more  or  less 
general  affection  of  the  genito-urinary  tract. 
Thus  in  cases  where  the  epididymes  are  hard 
and  swollen  and  the  cords  knotty  from 
tubercular  deposit,  the  finger  introduced  into 
the  rectum  will  probably  detect  a  hard  nodide 
in  one  or  both  of  the  vasa  efferentia.  This, 
if  seen  post  mortem,  is  found  to  consist  of  a 
tubercular  or  cheesymass,  and  if  the  condition 
have  advanced  farther,  the  prostate  itself  may 
have  become  involved :  there  may  be  either 
separate  nodrdes  of  tubercular  deposit  in  a 
more  or  less  advanced  state  of  cheesy  or, 
more  rarely,  calcareous  degeneration ;  or  the 
whole  gland  may  have  become  hollowed  out 
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into  an  irregular  cavity,  filled  in  part  with 
cheesy  material,  and  discharging  pus. 

Symptoms.— This  disease  may  begin  in 
childhood,  or  in  adult  hfe.  Its  symptoms 
are  most  obscure.  At  first  there  are  probably 
none  at  all;  but  as  the  disease  advances,  there 
win  arise  those  of  tumour  of  the  prostate, 
together,  perhaps,  with  those  of  abscess  ; 
that  is,  there  will  be  occasionally  blood,  and 
generally  pus,  in  the  urme ;  frequency  and 
pain  in  micturition ;  tenderness  and  swelling 
in  the  rectum,  and  so  forth.  Abscess  from 
this  cause  has  been  known  to  burst  into  the 
peritoneum. 

Treatment. — The  treatment  can  only  be 
palliative,  and  must  be  directed  to  the  relief 
of  the  symptoms  as  they  arise ;  but  at  the 
best  it  is  unsatisfactory.  Occasionally  it  may 
be  possible  to  open  a  tubercular  abscess 
through  the  perinseum,  but  it  is  doubtful 
how  far  such  a  procedure  is  to  the  advantage 
of  the  patient. 

6.  Prostatic  Calculi. — These  are  small 
bodies,  generally  multiple,  formed  in  the 
glands  of  the  prostate,  usually  late  in  life,  but 
occasionally  in  comparatively  young  men. 
They  probably  begin  as  a  deposit  of  animal 
matter ;  but  later  they  are  made  up  principally 
of  phosphate,  and  partly  of  carbonate,  of  Hme. 
They  may  produce  no  symptoms  at  all,  or 
they  may  project  into  the  urethra,  and  give 
rise  to  great  irritation  at  the  neck  of  the 
bladder,  and  the  symptoms  of  vesical  calculus ; 
Buch  will  also  be  present  if,  as  sometimes 
happens,  they  convert  the  whole  gland  into 
a  single  cavity,  in  which  the  calculi  lie  side 
by  side.  In  this  case  they  wiU  be  felt  through 
the  rectum,  rubbing  against  one  another ; 
and  indeed  prostatic  calculi,  unless  they  be 
very  small,  are,  as  a  rule,  to  be  felt  in  this 
situation. 

Vesical  calculi  of  considerable  size  may 
become  encysted.in  the  prostate  ;  and,  on  the 
other  hand,  prostatic  calculi  may  find  their 
way  into  the  bladder.  Prostatic  calculi  may 
give  rise  to  abscess. 

If  any  treatment  be  required,  it  is  purely 
siu-gical,  and  must  consist  in  the  removal  of 
the  stones  by  forceps,  a  lithotrite,  or  a  perineal 
incision. 

7.  Prostate,  Phleboliths  of. — The  pa- 
thologist very  often  meets  with  phleboUths  in 
the  veins  surrounding  the  prostate,  the  result 
no  doubt  of  old  phlebitis. 

8.  Prostate,  Tumours  of.— The  so- 
called  fibrous  tumours  of  the  prostate  are 
in  all  probability  simply  local  hypertrophies, 
and  are  composed  principally  of  plain  mus- 
cular tissue.  Cystic  disease  is  described  as  a 
pathological  rarity,  the  gland  being  occupied 
by  numerous  cysts,  containing  serous  or 
mucous  fluid.  Melcmosis  of  the  gland  has 
also  been  observed.  Cancer  of  the  prostate 
occturs  not  very  infrequently,  and  is  usually 
soft,  though  it  is  sometimes  hard  enough  to 
be  worthy  of  the  name  of  scirrhus.  The 
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writer  would  speak  with  great  caution  of 
malignant  tumours  of  the  prostate  ;  such  as 
he  has  himself  examined  have  been  cancers, 
with  a  very  irregular  arrangement  of  both 
stroma  and  epitheUal  cells. 

Tumours  of  the  prostate  may  be  at  present 
considered  as  beyond  the  reach  of  surgical 
interference,  though  suggestions  for  their 
removal  have  been  gravely  made  in  Germany. 

9.  Prostate,  Atrophy  and  Absence 
of. — Atrophy  of  the  prostate  is  said  to  occur 
as  the  result  of  pressure,  sometimes  from  an 
unascertained  cause,  or  from  simple  senile 
decay.  Congenital  absence  of  the  prostate 
has  also  in  rare  cases  been  observed,  but  is  of 
little  cUnical  interest. 

R.  J.  GODLEE. 

PROSTRATION  (pro,  forward;  and 
stemo,  1  stretch). — This  word  signifies  both 
the  act  of  overthrowing ;  and  the  condition  of 
being  overthrown,  overcome,  or  depressed. 
In  medical  science  it  is  generally  employed 
in  the  latter  sense  ;  and  is  used  to  express  a 
condition  of  system  in  which  the  bodily 
energies  as  a  whole,  or  the  more  active  of 
them,  have  so  completely  succumbed  to  the 
effects  of  injmy,  disease,  or  powerful  emo- 
tional influences,  that  they  cannot  be  made 
to  respond  to  ordinary  stimuh.  When  pro- 
stration affects  the  whole  system,  the  patient 
is  said  to  suffer  from  general  prostration  of 
the  vital  powers.  The  principal  forms  of 
prostration  of  a  single  system,  on  the  other 
hand,  are — (1)  muscular  prostration,  in 
which  there  is  complete  exhaustion  of  the 
voluntary  muscles ;  and  (2)  nervous  prostra- 
tion, in  which  the  nerve-centres,  and  especi- 
ally those  associated  with  the  mind,  are  so 
completely  overpowered  that  sensation  and 
motion  appear  to  be  in  a  measure  temporarily 
suspended. 

The  causes,  symptoms,  and  treatment  of 
prostration  in  its  several  forms  are  more  fully 
discussed  in  other  articles.  See  Collapse  ; 
Debility  ;  Exhaustion  ;  Shock  ;  and  Syn- 
cope. J.  Mitchell  Bruce. 

PROXIMATE  CAUSES  (jproximus, 
nearest). — A  synonym  for  the  inunediate  or 
exciting  causes  of  disease.  See  Disease, 
Causes  of. 

PRURIGO  (prurigo,  the  itch). 

Definition. — Prurigo  is  a  severe  and 
chronic  disease  of  the  skin,  characterised  by 
intense  pruritus,  and  the  formation  of  large, 
pale,  scattered  papules. 

History  and  Symptoms. — Prurigo  is  com- 
paratively rare,  and  until  lately  was  over- 
looked as  a  distinct  disease  by  English 
writers,  who  usually  described  cases  of  it  as 
those  of  congenital  eczema.  This  is  explained 
by  the  fact  that  the  disease  is  often  masked 
by  a  great  deal  of  superadded  eczematous 
eruption,  which  is  much  aggravated  by  the 
scratching  of  the  patient.    '  In  every  case, 
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says  Hebra,  '  the  earliest  appearance  is  that 
of  sub-epidermic  papiiles  as  big  as  hemp- 
seeds,  and  recognised  rather  by  touch  than 
by  sight,  since  they  rise  but  little  above  the 
level  of  the  skin,  and  do  not  differ  from  it  at 
all  in  colour.'  The  development  of  these 
papules  is  attended  with  intense  itching,  and 
consequently  the  tops  of  the  more  promment 
ones  are  soon  scratched  off,  and  a  little  drop 
of  blood  escapes,  forming  a  small  dark  crust 
at  the  summit  of  the  papule ;  this  gives  to 
the  disease  one  of  its  characteristic  appear- 
ances. "When  the  affection  has  lasted  for  a 
considerable  time,  we  notice  that  the  skin 
becomes  dark  from  increased  pigmentation, 
and  at  the  same  time  thicker  and  harder 
than  noi-mal,  so  that  it  is  difficult  to  pinch  it 
up  between  the  finger  and  thumb  ;  the  parts 
affected  become  more  or  less  eczematous,  so 
that  the  eruption  is  somewhat  masked ;  and 
the  lymphatic  glands  in  the  groin  become 
enlarged. 

The  regions  of  the  body  most  commonly 
affected  are  the  trunk,  the  buttocks,  and  the 
extensor  surfaces  of  the  Hmbs,  especially  the 
forearms  and  the  legs  below  the  knees.  The 
scalp,  the  armpits,  the  flexor  sides  of  the 
wrists  and  elbows,  the  palms  and  soles, 
groins,  and  hams  are  generally  unaffected, 
even  in  severe  cases.  The  lines  and  farrows 
of  the  skin  become  more  plainly  marked 
than  normal  on  the  parts  attacked ;  this  is 
especially  noticeable  on  the  backs  of  the 
wrists  and  on  the  forehead,  which  gives  the 
patient  a  pecuhar  expression  when  the  face 
happens  to  be  a  seat  of  the  disease.  The  skin 
assumes  a  rough  and  brawny  texture,  which 
is  more  easily  detected  by  touch  than  by  sight. 

Prurigo,  though  not  strictly  congenital, 
appears  first  at  a  very  early  age.  The  early 
form  of  the  eruption  is  very  often  like  that  of 
lichen  urticatus ;  at  other  times  it  closely 
resembles  a  papular  eczema.  As,  however, 
age  advances,  the  distinctive  characters  of  the 
disease  become  more  marked.  The  malady 
is  generally  worse  in  the  winter  than  in  the 
summer,  and  in  a  severe  form  is  almost  in- 
curable. 

In  addition  to  the  above-described  prurigo 
of  the  young,  we  also  meet  with  a  spurious 
form  of  the  malady  which  first  shows  itself 
in  old  age,  and  is  commonly  known  as  pru- 
rigo senilis.  The  eruption  in  this  case  is 
greatly  aggravated,  if  not  entirely  produced, 
by  the  scratching  of  the  patient. 

Diagnosis. — The  word  '  prurigo '  is  some- 
times colloquially  misapplied  when  simple 
pruritus  is  meant ;  thus,  we  often  hear  the 
expression  'prurigo  senilis'  used  when  no 
eruption  is  present.  These  cases  are  gene- 
rally either  examples  of  chronic  urticaria  or 
of  semle  changes  in  the  cutaneous  nerves, 
leading  to  excessive  and  persistent  itching. 
For  the  reasons  already  indicated,  prurigo  is 
more  often  mistaken  for  severe  congenital 
eczema  than  for  any  other  disease.  Careful 


examination,  however,  of  those  parts  of  the 
body  which  have  not  been  much  scratched, 
together  with  the  distribution  of  the  eruption, 
wUl  generally  lead  to  a  correct  diagnosis. 
The  malady  may  also  be  mistaken  for  scabies 
or  phthiriasis,  but  in  both  these  diseases  the 
parasite  can  be  detected,  and  in  scabies  the 
distribution  of  the  eruption  and  the  history 
of  the  case  are  quite  different  from  those  of 
prurigo. 

Treatment. — As  has  already  been  stated, 
prurigo,  in  a  severe  form,  is  incurable,  but 
rest  in  bed  for  a  few  weeks  always  has  a 
markedly  beneficial  effect.  The  itching  may 
be  greatly  relieved  by  warm  borax  and  soda 
baths,  followed  by  the  inimction  of  carbolised 
oil,  or  some  similar  apphcation.  Sometimes 
a  very  weak  sulphur  ointment  is  useful  in 
reheving  the  itching;  also  a  weak  ichthyol 
ointment.  Internal  remedies  do  not  appear 
to  be  of  much  value.  Arsenic  is,  however, 
often  useful  in  helping  to  get  rid  of  the 
eczema  which  is  so  frequently  associated 
with  the  disease.  Robert  Liveing. 

PBURITUS  (prv/rio,  I  itch).— Synon.  : 
Fr.  Pru/rit ;  Ger.  JucTcen. 

Definition. — A  form  of  perverted  sensation 
of  the  skin,  and  most  external  parts  of  the 
mucous  membranes,  characterised  by  itching. 

Etiology. — General  pruritus  may  accom- 
pany senile  degenerative  change  of  the  skin 
{pruritus  senilis).  Apart  from  scabies  and 
other  defined  diseases  giving  rise  to  itching, 
pruritus  most  often  accompanies  hepatic  de- 
rangement, functional  or  organic  ;  dyspepsia, 
Bright's  disease,  or  diabetes  meUitus.  Preg- 
nancy or  ovarian  or  uterine  disease  may 
cause  it ;  also  depression  of  the  mind.  Local 
pruritus  is  more  often  due  to  local  causes. 
The  season  of  the  year  may  determine  pru- 
ritus, hence  P.  hiemalis  (Duhring). 

Symptoms. — Pruritus  may  be  local  or 
general,  slight  or  severe,  continuous  or  in- 
termittent. It  is  generally  most  marked  at 
night.    Local  forms  are — 

(a)  Prv/ritus  gerdtalium. — This  form  is 
chiefly  found  in  women  with  uterine  disease, 
such  as  a  granular  condition  of  the  os  uteri, 
or  during  pregnancy,  or  at  the  change  of  life. 
Diabetes  is  a  frequent  cause,  and  should 
always  be  sought  for.  In  children,  ascarides 
of  the  rectum  or  in  the  vagina,  or  other  irri- 
tating causes  in  the  rectum,  may  be  present. 
In  men,  P.  scroti  et  penis  is  more  often  the 
result  of  eczema  or  imcleanliness.  Pruritus 
on  and  around  the  pubes  should  always  sug- 
gest the  presence  oi  pediculi  pubis. 

(i3)  Pruritus  cmi. — This  is  usually  con- 
nected, in  adults,  with  piles,  eczema,  or 
profuse  sweating;  and  in  children  with 
thread-worms. 

Diagnosis.— It  is  essential  to  remember 
that  pruritus  is  most  often  a  symptom  of 
external  irritation,  and  care  should  be  taken 
to  exclude  in  the  diagnosis  such  conditions 
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as  pediculosis  and  scabies;  other  parasites 
must  be  remembered— gnats,  bugs,  jleas,  &c. ; 
coarse  articles  of  clothing  may  be  the  cause. 
After  exhausting  these,  the  above-mentioned 
causes,  such  as  dyspepsia,  should  be  investi- 
gated, and  the  urine  examined  in  all  cases. 

Possibly  we  may  have  to  do  with  urticaria, 
no  lesions  being  visible.  In  such  cases  there 
would  be  a  history  of  wheals  at  some  period 
of  the  disease.  In  local  forms,  such  causes  as 
those  suggested  must  be  searched  for. 

Treatment. — For  general  pruritus,  if  no 
cause  can  be  found,  the  diet  must  be  simple, 
and  the  bowels  freely  reUeved.  If  causes  exist, 
such  as  dyspepsia  or  hepatic  trouble,  these 
must  be  dealt  with  on  general  principles. 
These  measures  failing,  cannabis  indica  may 
be  tried,  ir^  x.  of  the  tincture,  increased  to 
V\  XX.,  three  times  a  day,  well  diluted  with 
mucilage,  and  taken  after  meals.  As  external 
remedies,  the  following  lotions  wiH  be  found 
useful:  Liquor  carbonis  detergens  5ij-,  water 
to  .^viij. ;  carbohc  acid  in  water  1  in  60; 
perchloride  of  mercury  gr.  j.-ij.;  water  ^j-; 
this  possesses  the  advantage  of  being  odour- 
less. Camphor  and  chloral,  equal  parts, 
rubbed  down  in  a  mortar  to  liquefaction; 
this  may  be  used  pure  or  diluted.  Baths 
are  useful  containing  alkalis,  or  sulphurated 
potash  §iv.  in  30  gallons  of  water.  For 
pruritus  vulvae  strong  solution  of  subacetate 
of  lead  58s.  to  §j.  of  water;  or  a  solution  of 
nitrate  of  silver  gr.  v.-xx.  to  of  water, 
may  be  painted  on  every  two  days,  or  the 
compound  tincture  of  benzoin  may  be  painted 
on  every  night.  For  pruritus  ani,  mercurial 
ointments  containing  ammoniated  mercm-y 
gr.  x.-xx.  to  3j.  of  lard,  or  calomel  gr.  x. 
to  5j. ;  these  may  be  combined  with  carbohc 
acid  or  creasote.  Sponging  the  scrotum  or 
vulva  with  water  as  hot  as  it  can  be  borne 
generally  gives  relief  for  a  time. 

Edward  J.  Sparks.   Alfred  Sangster. 

PRUSSIC  ACID,  Poisoning  by.— 

Synon.  :  Fr.  Empoisonnement  par  VAcide 
Cyanhydrique ;  Ger.  Cyanwasseratoffsdure- 
vergiftimg. 

Prussic  or  hydrocyanic  acid  is  one  of  the 
best  known  and  most  deadly  of  poisons.  In 
the  anhydrous  condition  it  is  stated  to  kill 
with  almost  Ughtning-like  rapidity.  Prussic 
acid  is  met  with  in  commerce  only  in  a 
diluted  state.  In  this  country  two  strengths 
of  prussic  acid  are  usual,  the  Pharmacopceial 
acid  containing  2  per  cent.,  and  the  so- 
called  Scheele's  acid  containing  about  4  per 
cent.,  of  anhydrous  prussic  acid  in  aqueous 
solution.  The  soluble  cyanides,  more  espe- 
cially cyanide  of  potassium,  largely  used  by 
photographers  and  by  electro-platers,  are 
common  articles  of  commerce,  and  produce 
the  same  deadly  results  as  the  acid  itself. 
The  fatal  dose  of  prussic  acid  is  the  equiva- 
lent of  about  one  grain  of  the  anhydrous  acid. 

Anatomical  Characters. — In  persons  who 


have  died  of  prussic  acid  poisoning,  the  eyes 
are  glistening ;  the  extremities  are  blue  ;  the 
face  is  pale  or  livid ;  and  the  lips  are  cyan- 
osed.  The  blood  throughout  the  body  has 
frequently  the  peculiar  odour  of  the  acid,  and 
is  of  a  dull  hue,  with  a  peculiar  bluish  cast — 
a  glimmering  appearance.  The  stomach  is 
sometimes  reddened,  but  not  more  than  is 
common  after  other  asphyxial  modes  of  death. 

Symptoms. — In  fatal  doses  the  symptoms 
of  prussic  acid  poisoning  set  in  very  speedily ; 
and  in  consequence  of  the  readiness  with 
which  this  poison  is  absorbed  from  the  ali- 
mentary canal,  and  diffused  throughout  the 
circulation,  the  onset  of  symptoms  is  reckoned 
by  seconds  rather  than  by  minutes.  Occa- 
sionally the  patient  may  be  able  to  walk  into 
an  adjoining  room,  to  compose  himself  in 
bed,  or  perform  like  actions  ;  but  it  is  rarely 
that  he  will  have  time  to  dispose  of  the  cup, 
glass,  or  bottle  in  which  the  poison  was  con- 
tained, before  he  is  taken  seriously  ill.  The 
symptoms  may  be  divided  into  three  stages. 
The  first  stage  is  very  brief,  and  manifests  itself 
by  difficult  respiration,  slow  cardiac  action, 
with  a  tendency  of  the  heart  to  stop  in  dia- 
stole, whilst  its  beats  are  irregular.  There  is 
disturbed  cerebration,  and  an  awestricken 
aspect  of  countenance.  This  preliminary 
stage  speedily  ushers  in  the  second  or  convul- 
sive stage,  the  onset  of  which  is  occasionally 
signaHsed  by  a  piercing  shriek,  though  this 
is  less  frequently  observed  in  man  than  in 
animals.  With  widely  dilated  pupils,  the 
patient  is  suddenly  thrown  into  violent 
clonic  and  tonic  convulsions.  The  respiration 
is  marked  by  shortness  of  inspiration,  and 
prolonged  efforts  at  expiration.  The  counte- 
nance becomes  cyanotic.  Vomiting  is  com- 
monly observed ;  and  the  urine,  faeces,  and 
even  semen  in  the  male  are  spasmodically 
evacuated.  The  patient  now  sinks  down, 
probably  in  a  state  of  unconsciousness,  and 
with  complete  loss  of  muscular  power.  The 
convulsive  stage  speedily  passes  into  i\iGthird, 
or,  as  it  may  be  termed,  asphyxial  stage, 
with  slow,  gasping,  stertorous  respiration, 
extreme  collapse,  loss  of  pulse,  and  more  or 
less  complete  paralysis  of  motion.  The  skin 
is  cold,  clammy,  and  cyanosed.  Death  may 
be  ushered  in  with  irregular  spasms.  The 
onset  of  symptoms  being  rarely  delayed 
beyond  one  or  two  minutes,  death  may  occur 
within  two  or  three  minutes  more.  Power 
of  volition  is  rarely  continued  in  fatal  cases 
for  more  than  two  minutes  after  taking  the 
poison.  Fifteen  minutes  is  the  longest 
interval  which  has  been  known  to  elapse 
between  the  takmg  of  the  poison  and  the 
commencement  of  symptoms  ;  and  then  the 
patient  recovered.  Should  the  patient  sur- 
vive for  thirty  minutes,  good  hopes  may  be 
entertained  of  recovery.  The  longest  period 
which  is  known  to  have  elapsed  between  the 
taking  of  the  poison  and  death  was  one  hour 
and  a  quarter. 


PEUSSIC  ACID,  POISONING  BY 

Diagnosis— This  is  rarely  difficult.  The 
foud/royant  character  of  the  ilkiess,  and  the 
usually  speedy  death  of  the  patient,  coupled 
with  the  peculiar  odour  of  the  acid,  and  the 
finding  of  a  cup  or  glass  containing  the  rem- 
nants of  the  dose,  seldom  leave  any  doubt  as 
to  the  nature  of  the  case.  Nitro-benzol 
poisoning  closely  simulates  prussic  acid 
poisoning,  however,  except  that  the  onset  of 
symptoms  is  generally  much  later  in  nitro- 
benzol  poisoning  than  when  prussic  acid  has 
been  taken.  Nevertheless,  when  crude  bitter- 
almond  oil,  unpiure  from  the  presence  of 
prussic  acid,  has  been  swallowed,  the  close 
similarity  between  the  odour  of  the  oil  and 
that  of  nitro-benzol  may  lead  to  error.  For- 
tunately, the  same  treatment  may  be  adopted 
in  both  cases. 

Prognosis. — This  in  all  cases  is  very  doubt- 
ful ;  and  no  general  rules  can  be  laid  down. 

Treatment.  —  Prompt  inhalation  of  the 
fames  of  ammonia  should,  if  possible,  never 
be  neglected.  The  successive  administration 
of  a  solution  of  the  mixed  per-  and  proto- 
salts  of  iron,  followed  by  an  alkaline  car- 
bonate, so  as  to  convert  the  acid  into  an  inert 
ferrocyanide,  has  been  recommended  on 
purely  chemical  grounds.  There  is,  however, 
seldom  or  never  time  to  admit  of  this  elabo- 
rate treatment.  A  more  practicable  mode  is 
to  treat  the  patient  with  alternate  douches  of 
warm  (115°  F.)  and  cold  water,  so  as  to 
stimulate  the  respnatory  functions ;  artificial 
respiration  may  also  be  employed,  together 
with  friction  of  the  limbs.  An  emetic  should 
be  administered.  Faradic  cnrrents  of  elec- 
tricity to  the  cardiac  region  should  not  be 
neglected.  Atropine  is  not,  as  has  been 
asserted,  a  true  physiological  antidote  to 
prussic  acid;  but,  injected  subcutaneously, 
it  may  be  of  use  as  a  respiratory  stimulant. 
Spite  of  aU  treatment,  the  patient  usually 
succtimbs.  Thomas  Stevenson. 

PSEUDO-  {-^ev^s,  false).— This  is  used 
as  a  prefix  to  various  names  of  conditions, 
and  signifies  that  they  simulate  certain 
diseases  or  conditions  which  they  really  are 
not ;  for  example,  pseudo-angina,  pseudo- 
asthma,  and.  pseudo-cyesis. 

PSEUDOCYESIS  (x/^evS^s,  false;  and 
KVTja-is,  pregnancy). — A  synonym  for  spurious 
pregnancy.  See  Pregnancy,  Diseases  and 
Disorders  of. 

PSEUDO-HYPERTROPHIC  MUS- 
CULAR PARALYSIS.— /See  Progres- 
sive Muscular  Dystrophy. 

PSEUDO-TABES.— A  term,  signifying 
false  tabes  or  locomotor  ataxy,  which  is  given 
to  certain  forms  of  multiple  neuritis  occurring 
more  especially  after  poisoning  by  alcohol, 
arsenic,  or  as  a  sequence  of  diphtheria,  in 
which  the  paralytic  symptoms  are  generally 
slight,  but  where  the  muscular  sense  and 
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other  modes  of  sensibility  are  more  or  less 
involved,  with  the  result  of  producing  an 
ataxic  condition  of  the  limbs.  See  Neuritis, 
Multiple. 

PSILOSIS  (\p-iX6r,  bare).— Synon.  :  Psi- 

losis  Linguce  et  Mucoscb  Intestini ;  Popu- 
larly known  in  the  East  as  '  Sprue,'  a  term 
applied  to  the  disease  by  the  Dutch,  the 
word  having  reference  to  the  symptoms  m 
the  mouth. 

Definition. — A  chronic  disease  of  the 
digestive  tract,  so  far  as  is  known  occurring 
only  in  certain  parts  of  Asia ;  unattended  by 
fever;  the  most  marked  symptoms  being 
diarrhoea,  rawness  and  soreness  of  the  tongue 
and  throat,  vsrith  a  disposition  to  superficial 
ulcerations  of  the  buccal  mucous  membrane, 
the  presence  of  dyspeptic  symptoms  of  various 
kinds,  the  passage  of  characteristic  frothy, 
yellowish,  or  grejdsh-yeUow,  pultaceous  stools, 
progressive  debility,  emaciation,  and,  in  un- 
favourable cases,  terminating  in  death  from 
atrophy  and  exhaustion ;  the  disease  in  such 
cases  usually  lasting  over  several  years. 

jEtiology. — The  disease  is  climatic.  Cases 
of  it  occur  in  Ceylon,  the  Straits  Settlements, 
Indo-Chma,  Java,  Manila,  and  apparently 
the  whole  coast  of  China,  more  particularly 
the  south.  The  cause  is  unknown,  but  the 
probability  of  a  bacterial  origin  is  consider- 
able. In  one  case  the  writer  found  that  a 
particular  rod-bacterium  prevailed  in  the 
motions  in  nmnbers  over  the  other  organ- 
isms in  proportion  as  the  disease  was 
aggravated;  and  in  cultivation-experiments 
this  organism  liquefied  the  gelatine  with 
great  rapidity.  In  two  recent  cases  under 
the  writer's  care,  Dr.  Wethered  found  a 
similar-shaped  bacterium  present  in  almost 
pure  cultivations  in  enormous  quantities. 

Anatomical  Characters. — The  pathology 
of  this  disease  has  not  yet  been  much  investi- 
gated, although  it  has  been  recognised  for 
some  time  that  in  fatal  cases  the  smaU  in- 
testine is  thin,  shining,  and  translucent ; 
generally  in  a  condition  recognised  as  atro- 
phic, and  lined  by  a  covering  of  mucoid 
material  which  gives  to  the  gut  a  peculiar 
velvety  feel  when  handled,  as  though  there 
had  been  some  thickening  of  the  coats,  which, 
however,  does  not  occur.  The  only  case 
known  to  the  writer  in  which  the  intestine 
has  been  examined  microscopically  is  de- 
scribed by  him  in  a  paper  in  the  British 
Medical  Journal  for  June  14,  1890,  which 
contains  a  report  by  Dr.  Wethered  of  a  care- 
ful examination  he  had  made  in  a  fatal  case 
which  was  under  the  writer's  care.  In  this' 
case  the  stomach,  duodenum,  upper  part 
of  jejunum,  and  large  intestine  were  found 
practically  healthy.  The  tongue  was  found 
to  be  denuded  of  its  epithehum  in  certain 
circumscribed  parts.  The  whole  of  the 
oesophagus  was  extensively  diseased,  the 
lining  and  glandular  epithelium  of  the  tub© 
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being  entirely  destroyed,  and  the  surface 
formed  by  the  bare  submucosa.  In  the  lower 
part  of  the  jejunum  there  was  slight  in.- 
tlammatory  exudation  around  Lieberkiihn's 
crypts,  with  a  little  destruction  of  the  follicles 
at  some  parts.  In  the  ileum  the  mucosa  was 
almost  entirely  destroyed,  its  place  being 
taken  by  a  soft  structureless  substance.  The 
submucosa  was  thickened,  and  contained  an 
abundance  of  fibrous  tissue  of  a  solid  cha- 
racter. The  coats  of  the  blood-vessels  were 
thickened — a  condition  of  sclerosis. 

Symptoms. — The  symptom  to  which  the 
patient's  attention  is  most  directed  is  the  oc- 
currence of  diarrhoea,  which  varies,  however, 
very  greatly  in  different  cases.  Sometimes 
it  begins  insidiously,  the  one  irregular  loose 
motion  in  the  morning  scarcely  attracting 
attention,  and  it  might  be  overlooked  entirely 
if  there  were  not  other  symptoms  associated 
with  it,  such  as  griping  and  general  imeasi- 
ness.  In  other  cases  the  diarrhoea  is  more 
marked  from  the  beginning,  the  patient 
having  several  loose  motions  during  the  early 
morning  without  any  further  diarrhoea  until 
the  following  day.  There  are  cases,  on  the 
other  hand,  of  which  the  writer  has  recently 
observed  one  well-marked  example,  in  which 
the  disease  begins  with  a  sudden  acute 
diarrhoea  which  lasts  unchecked  by  remedies, 
within  a  short  time  other  characteristic 
symptoms  being  observed.  The  amount  of 
diarrhoea  frequently  bears  no  proportion  to 
the  other  symptoms,  being  sometimes  com- 
paratively slight  in  otherwise  well-marked 
cases.  The  motions  are  characteristic.  At 
the  outset  they  may  consist  of  a  copious  dis- 
charge of  a  pale  straw-coloured  yellowish 
fluid,  which  is  passed  especially  in  the  early 
morning,  causing  considerable  weakness. 
Dm'ing  the  day  this  diarrhoea  ceases,  the 
patient  feels  gradually  stronger  as  the  day 
advances,  and  towards  the  afternoon  he 
usually  feels  quite  well.  In  this  way  he 
may  neglect  his  condition  entirely  for  a 
period  of  many  months,  during  which  time  he 
is  gradually  but  steadily  losing  strength  and 
weight.  Sooner  or  later,  but  sometimes  at 
the  beginning,  the  motion  is  more  character- 
istic of  the  disease,  consisting  of  the  discharge 
of  large  quantities  of  a  pultaceous  mass,  fre- 
quently of  a  putty  or  slate  colour,  sometimes 
pale  yellow,  sometimes  brown.  During 
periods  of  aggravation  this  large  pultaceous 
discharge  may  contain  an  admixtrure  of 
minute  thread-like  portions  of  a  whitish  sub- 
stance. The  motions  have  always  a  tendency 
to  be  frothy.  When  they  consist  of  the 
abundant  putty-coloured  pultaceous  mass, 
the  frothy  appearance  on  the  surface  is  often 
found  covered  with  air-bubbles  of  various 
sizes,  as  if  a  process  of  active  fermentation 
were  going  on.  Stools  of  this  latter  quality 
are  characteristic  of  the  fully  developed  stage 
of  the  disease.  In  cases  that  do  badly,  the 
motions,  during  this  stage,  may  vary  con- 


siderably from  time  to  time,  sometimes  being 
of  a  watery  or  a  dirty  brown  colour,  and  at 
other  times  of  a  light  yellow,  with  intervals 
of  the  return  of  the  pultaceous  stool,  which 
is  found  to  contain,  if  carefully  examined, 
portions  of  whatever  food  the  patient  is  taking 
passed  quite  unchanged.  Even  when  allow- 
ance is  made  for  the  large  quantity  of  watery 
discharge  in  the  motions,  the  quantity  passed 
is  out  of  proportion  to  the  amount  of  nourish- 
ment taken,  showing  habitual  deficiency  of 
absorption  in  the  intestine. 

Early  in  the  disease,  and  simvdtaneously 
with  the  disordered  condition  of  the  bowels, 
the  patient  becomes  conscious  of  a  tenderness 
in  the  mouth.  At  first  there  may  be  simply 
intolerance  of  hot  food  (as  regards  tempera- 
ture), or  of  hot  condiments,  or  of  alcohohc 
drinks.  Pepper,  sherry,  &c.,  burn  his  mouth, 
the  tongue  particularly.  At  the  same  time 
the  tip  of  the  tongue  is  felt  to  be  tender 
when  pressed  against  the  teeth.  This  tender- 
ness may  lead  to  a  slight  defect  of  articula- 
tion. In  the  early  stages  the  tongue  may  be 
observed  to  be  covered  with  a  shining  white 
far,  which  is  deficient  at  certain  parts,  show- 
ing patches  of  a  bright  red ;  the  tip  particu- 
larly, as  well  as  the  sides,  being  of  a  bright 
rosy  red  colour.  When  the  tongue  is  tilted 
up,  the  under-surface  is  seen  to  be  redder 
than  usual,  and  generally  with  some  parts 
redder  than  the  rest.  As  the  disease  pro- 
gresses the  fur  gradually  disappears,  large 
papillae  being  prominent  for  a  time.  While 
this  process  is  going  on,  there  may  develop 
on  any  part  of  the  tongue,  but  more  usually 
on  the  tip  and  at  the  sides  and  under  the 
tip,  characteristic  superficial  ulcers,  which, 
while  they  destroy  the  investing  epithelium, 
do  not  extend  into  the  subjacent  tissue. 
These  painful  superficial  ulcerations  may 
vary  in  size  from  a  pin's  head  to  a  three- 
penny piece,  or  sometimes  even  larger,  the 
larger  ones  being  usually  found  in  the  mucous 
membrane  of  the  cheek.  The  gums  may 
become  swollen,  tender,  and  prone  to  bleed. 
Sometimes  one  large  solitary  ulcerated  patch 
may  exist  on  the  cheek  or  lip.  Eventually 
the  fur  completely  disappears  from  the  tongue, 
which  becomes  apparently  entirely  denuded 
of  epithelium,  no  paptUse  being  visible,  and 
the  whole  surface  presenting  a  dull  red  colour, 
more  or  less  traversed  by  longitudinal  and 
transverse  furrows,  the  portions  between 
these  furrows  being  smooth.  In  some  cases, 
in  the  advanced  disease  the  tongue  is  very 
red,  dry,  glazed,  and  shining,  and  may  or 
may  not  present  cracks  and  crevices.  The 
extreme  anaemia  which  sometimes  becornes 
a  prominent  symptom  ^  produces  a  peculiar 

1  The  aneemia  in  this  disease  possesses  peculiari- 
ties that  well  merit  further  attention.  In  a  mfm, 
aged  thirty,  under  the  writer's  care,  in  whom  the 
disease  was  well  marked,  but  not  in  an  advanced 
stage.  Dr.  Wetbered  found  the  number  of  red  cor- 
puscles reduced  to  2,000,000  per  cubic  millimetre, 
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appearance  in  the  tongue,  the  part  towards 
the  tip  being  of  a  pale  tallow-lilie  colom-. 
At  this  stage  the  mucous  membrane  of  the 
cheeks,  lips,  and  palate  (where  not  the  seat 
of  superficial  ulceration)  is  of  a  dull,  very 
pale  yellow  coloui-.  There  are  rare  cases  m 
which  the  affection  of  the  tongue  is  aknost 
the  only  symptom  present,  the  patient  bemg 
imconscious  of  any  diai-rhoea,  although  the 
motion  when  examined  will  be  foimd  to  be 
slightly  altered  in  coloiu:  or  consistence. 
The  patient  m  these  cases  complains  bitterly 
of  the  irritabOity  of  the  mouth  and  soreness 
of  the  tongue,  but  does  not  otherwise  feel 
especially  distressed. 

The  rawness  is  not  always  confined  to  the 
tongue.  The  passage  of  hot  food  or  drink 
may  be  painfully  felt  in  the  whole  course  of 
the  gullet,  the  tender  condition  of  this  tube 
sometimes  rendering  the  swallowing  of  solid 
morsels  extremely  painful  and  difficult,  and 
giving  rise  to  prolonged  and  painful  hawking, 
vomiting,  and  sometimes  coughing.  This 
condition  occasionally  develops  early,  and 
may  be  out  of  all  proportion  to  the  other 
symptoms,  the  patient  sometimes  requiring 
to  get  up  five  or  six  times  dtu-ing  the  night 
to  rinse  his  mouth  with  water  in  order  to 
reHeve  the  dry  hot  sensation  from  which  he 
suff'ers. 

At  an  early  stage  of  the  disease  dyspeptic 
symptoms  develop,  and  sometimes  give  rise 
to  much  distress,  the  patient  being  troubled 
with  flatulence,  heartburn,  and  sour  eructa- 
tions. He  suffers  from  a  capricious  appetite, 
sometimes  characterised  by  a  craving  for 
meat.  After  the  disease  has  lasted  some  time, 
and  when  the  will  is  weakened  from  the  pro- 
gressive debihty,  frequently  the  patient  can- 
not be  restrained  from  indulging  in  various 
kinds  of  highly  indigestible  foods,  which  are 
found  in  the  stools  absolutely  unchanged,  and 
which  increase  his  sufferings  and  weakness 
by  exciting  considerable  diarrhoea. 

The  mental  condition  of  the  patient  is 
noteworthy.  He  is  irritable,  frequently  de- 
pressed, and  towards  the  later  stages  of  the 
disease  often  extremely  difficult  to  manage, 
refusing  to  acknowledge  the  gravity  of  his 
condition,  and  insisting  on  indulgence  in  foods 
which  he  cannot  digest. 

Course  and  Terminations. — The  disease  is 
essentially  a  chronic  one,  being  unattended 
by  fever.  The  urine  is  usually  free  from 
albumen.  The  liver  gradually  shrinks  in 
size,  and  eventually  it  becomes  very  small ; 

the  proportion  of  white  corpuscles  to  red  being  1  in 
160.  On  the  other  hand,  notwithstanding  this  great 
diminution  of  the  red  corpuscles,  there  was  68  per 
cent,  of  hsemoglobin.  (By  Pleischl's  hsemometer.) 
After  a  month  of  mUk  diet  the  red  corpuscles  had 
increased  to  8,580,000  per  cubic  millimetre,  the  pro- 
portion of  white  corpuscles  to  red  being  1  in  190, 
whilst  the  h«emoglobin  was  65  per  cent.  There 
was  thus,  in  this  case,  with  an  extraordinary  diminu- 
tion of  the  red  corpuscles,  a  comparative  increase  in 
"the  percentage  of  heemoglobin. 


but  there  is  no  reason  to  believe  that  this 
organ  is  primarily  at  fault.  Snohpost-mortem 
evidence  as  has  been  obtained  negatives  the 
idea  that  the  frequent  paleness  of  the  motions 
is  due  to  any  afiection  of  the  liver. 

The  abdomen,  except  at  the  very  beginning 
and  the  very  end  of  the  disease,  is  usually 
tumid,  bulging  in  the  epigastrium,  tympanitic, 
giving  a  soft  doughy  feeling  to  the  touch  ;  the 
tumiSty  being  more  noticeable  as  the  patient 
progressively  emaciates.  The  disease,  which 
may  last  for  a  period  of  years,  is  attended 
with  general  atrophy  and  ansemia,  the  sub- 
cutaneous fat  gradually  disappearing  till  the 
patient  reaches  an  extreme  stage  of  emacia- 
tion, which,  combined  with  the  projecting 
eyes,  pearly  conjunctiva,  and  extreme  pallor, 
give  rise  to  a  peculiar  and  characteristic  ap- 
pearance. In  the  later  stages,  and  whilst 
recovery  is  still  possible,  there  may  be  con- 
siderable oedema  of  the  legs,  with  a  rough 
harsh  skin.  In  fatal  cases  the  patient  usually 
sinks  with  great  slowness,  death  being  mainly 
brought  about  by  his  being  essentially  starved 
to  death,  the  processes  of  digestion  and  ab- 
sorption having  been  for  a  considerable  time 
almost  entirely  annihilated. 

Diagnosis. — This  disease  might  possibly 
be  mistaken  for  dysentery  by  the  inexpe- 
rienced, and  is  apt  to  be  confounded  with 
various  forms  of  diarrhoea  which  are  common 
in  the  tropics.  In  chronic  dysentery,  the 
mucus  in  the  stools,  the  evidence  of  local 
irritation  in  the  colon,  inclination  to  strain, 
and  the  previous  history  of  the  attack,  to- 
gether with  the  absence  of  the  characteristic 
symptoms  of  psilosis,  ought  to  be  sufficient 
to  prevent  any  confusion  between  the  two 
diseases.  At  the  beginning  of  the  malady  it 
might  be  diflScult  to  distinguish  psilosis  from 
other  forms  of  diarrhoea,  but  after  a  time  the 
condition  of  the  tongue,  mouth,  and  gullet, 
and  the  characteristic  pultaceous  stools  which 
have  been  described,  ought  to  be  sufiicient  to 
establish  the  diagnosis.  In  simple  diarrhoea 
of  the  tropics  there  is  not  present  the  pecuhar 
local  changes  in  the  epithehum  of  the  tongue 
and  mucous  membrane  of  the  mouth,  nor  are 
the  symptoms  in  the  gullet  present  which  are 
characteristic  of  psilosis  ;  and  those  who  are 
experienced  in  both  affections  should  have 
little  difliculty  in  distinguishing  the  frothy 
pultaceous  masses  of  the  latter  disease.  The 
peculiar  changes  in  the  mouth  and  throat 
are  typical  and  distinctive.  In  the  last  stages 
of  psilosis  and  of  prolonged  tropical  diarrhoea 
the  symptoms  of  exhaustion  and  emaciation 
are  much  the  same ;  and  in  chronic  exhaust- 
ing diarrhoea  the  tongue  may  become  bare 
and  raw,  with  a  formation  of  numerous 
aphthous  spots  in  the  mouth,  which  stiU 
furtitier  tends  to  obliterate  the  lines  of  dis- 
tinction between  the  diseases  in  the  fatal 
stages.  In  such  cases  it  is  necessary  to  take 
into  account  the  previous  history  of  the 
case. 
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Prognosis.  —  Psilosis  is  always  a  grave 
disease,  its  gravity  increasing  in  proportion 
to  the  age  of  the  patient.  In  the  earlier 
stages  it  is  very  difficult  to  get  the  sufferer 
to  realise  the  serious  nature  of  his  malady. 
Patients  under  forty,  who  are  willing  to 
undergo  the  self-denial  of  suitable  treatment, 
will  j)robably  recover,  particularly  if  they 
remove  to  a  temperate  chmate  ;  but  relapses 
are  apt  to  occur  for  one  or  two  years  after 
recovery  is  apparently  complete,  particularly 
if  the  patient  returns  to  a  country  where  the 
disease  is  endemic.  In  patients  who  are 
middle-aged,  and  particularly  those  who  are 
over  fifty,  the  gravity  of  the  disease  is  much 
increased  ;  but  even  at  this  a,ge,  if  the  con- 
stitution has  been  naturally  strong,  perma- 
nent recovery  may  take  place  in  cases  in 
which  the  disease  has  lasted  over  a  consider- 
able period.  In  all  cases,  even  the  slightest, 
it  is  advisable  to  point  out  to  the  patient 
and  his  friends  that  the  gravity  of  the  case 
is  out  of  proportion  to  the  mere  amount  of 
diarrhcEa  present. 

Treatment.  —  The  treatment  which  has 
been  found  on  empirical  grounds  to  answer 
best  is  in  accordance  with  what  has  been 
recently  ascertained  in  connexion  with  the 
morbid  condition  of  the  small  intestine.  The 
object  is  to  give  the  weakened  bowel  (ileum) 
as  complete  rest  as  possible.  The  patient 
should  be  instructed  to  keep  his  bed  for 
several  weeks,  after  which  time  the  probable 
improvement  of  the  symptoms  usually  per- 
mits his  spending  part  of  the  day  on  the  sofa 
or  in  an  easy  chair ;  but  experience  has  shown 
that  there  is  great  advantage  in  maintaining 
the  recumbent  posture  for  some  time.  A 
flannel  bandage  should  be  applied  to  the 
abdomen.  An  exclusive  milk  treatment  is 
then  begun.  Ptire  fresh  milk  should  be  given 
tepid,  at  intervals  of  an  hour  or  even  less 
from  early  morning  to  late  evening,  the 
quantity  given  each  time  being  calculated  in 
accordance  with  the  total  quantity  allowed. 
A  small  person  will  do  very  well  for  a  time  on 
four  pints  a  day.  This  is  about  the  minimum 
quantity  given  in  the  writer's  experience. 
In  the  case  of  a  man  of  ordinary  size,  he 
begins  with  five  to  six  pints  daily,  and  in  a 
large  person  even  more.  From  three-quarters 
to  one  tumblerful  is  found  to  be  the  usual 
quantity  given  each  hour.  In  favourable 
•cases  the  improvement  begins  to  be  evident 
within  a  few  days ;  the  soreness  disappears 
from  the  mouth  ;  the  motions  become  gradu- 
ally more  consistent,  until  eventually  they 
become  solid,  the  colour  remaining  for  some 
time  white  and  creamy-looking.^    "When  the 

1  In  a  paper  by  the  writer,  wliich  has  been  pub- 
lished in  the  75th  volume  of  the  Medico-Chirurgical 
Transactions,  it  is  shown  by  chemical  analysis  that 
the  whiteness  of  the  motions,  which  may  continue 
over  long  periods  during  convalescence,  is  not  due 
to  absence  of  bile,  and  that  colourless  stools  may 
exist  whilst  the  functions  of  both  the  liver  and  the 
pancreas  are  active. 


motions  become  solid,  the  quantity  of  milk 
is  gradually  increased  until  eight  or  even  nine 
pints  or  more  are  given.  After  a  few  weeks 
there  is  usually  considerable  constipation, 
giving  rise  to  pain  and  soreness,  and  necessi- 
tating frequently  the  use  of  an  enema.  At  this 
period  rhagades  are  apt  to  form  at  the  anus, 
and  require  to  be  touched  with  nitrate  of  silver. 
After  the  bowels  have  remained  regular  for 
several  weeks,  gradual  additions  are  made  to 
the  diet ;  but  here  we  find  much  difference 
in  the  idiosyncrasies  of  individual  patients. 
Arrowroot  is  usually  first  given  in  small  quan- 
tities in  addition  to  the  milk,  and  beef-tea  is 
usually  well  borne.  After  these  have  been 
added  for  a  week,  if  there  be  no  return  of  the 
symptoms,  one  or  two  raw  eggs  a  day  may 
be  tried ;  but  there  are  cases  in  which  eggs 
disagree.  At  the  same  time,  stale  bread 
soaked  in  hot  water,  pressed,  and  eaten  with 
milk  and  sugar,  is  usually  well  borne,  and 
greatly  adds  to  the  patient's  strength.  After 
a  week  or  a  fortnight  of  this  diet,  the  patient 
may  be  tried  cautiously  with  boiled  white 
fish — whiting,  haddock,  or  sole.  The  next 
change  in  diet  should  be  a  few  oimces  of 
chicken  or  partridge,  and  after  some  days  this 
may  be  alternated  with  boiled  mutton,  after 
which  time  cauliflower  may  be  tried.  About 
the  same  time  that  fish  is  given  fruit  may  be 
tried,  bananas  or  grapes,  the  skins  and  seeds 
being  rejected.  In  connexion  with  all  these 
articles  of  food,  it  is  important  to  bear  in  mind 
that  any  one  of  them  may  in  some  patients 
cause  a  relapse  of  the  symptoms.  "When  a 
relapse  occurs  the  patient  should  be  at  once 
put  back  on  mflk  diet,  and  kept  on  it  for  four 
or  five  days,  when  the  additions  to  diet  may- 
be again  begun,  this  time  avoiding  the  par- 
ticular article  of  food  that  had  been  found  to 
disagree.  The  writer  has  known  relapses  pro- 
duced by  eggs  (which  are  usually  well  borne) 
after  recovery  had  begun.  Although  fish  is 
usually  well  borne,  he  has  known  a  relapse 
brought  on  by  boiled  whiting,  and  so  on  with 
almost  every  article  of  food  he  has  tried, 
with  the  exception  of  milk.  Unfortunately, 
there  are  cases,  although  very  rare,  in  which 
milk  caimot  be  borne,  and  indeed  seems  to 
aggravate  the  symptoms,  in  which  case 
koumiss  or  simply  aerated  milk  should  be 
tried;  and  if  these  also  fail  we  must  faU 
back  on  the  expressed  juice  of  raw  meat, 
strong  beef-tea,  chicken  jelly,  and  such-like 
substances.  On  accoimt  of  the  tendency  to 
relapse,  the  patients  require  to  be  encouraged 
and  reassured,  as  in  well-managed  cases  the 
relapses  usually  do  not  last  more  than  four 
or  five  days.  When  the  patient  has  been 
able  to  digest  solid  food,  and  there  is  no  re- 
turn of  the  distinctive  symptoms,  he  should 
be  allowed  to  go  out ;  but  he  must  for  a  long 
time  avoid  fatigue.  A  chill  ^vill  at  any  time, 
for  months  after  he  has  apparently  recovered, 
produce  a  relapse.  Drugs  have  no  effect  on 
the  disease,  although  a  sUght  temporary  im- 
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provement  may  sometimes  be  seen  after  the 
exhibition  of  a  small  dose  of  rhubarb.  For 
a  severe  diarrhoea  with  pain,  which  occurs 
occasionally,  particularly  in  the  relapses,  a 
moderate  dose  of  laudanum  is  useful,  but 
opium  has  no  cm-ative  effect  on  the  malady. 
The  patient  should  not  return  to  the  country 
where  the  disease  occurs  if  he  can  avoid 
doing  so,  as  experience  shows  that  relapses 
are  cormnon  in  these  circumstances.  Where 
the  return  is  unavoidable,  if  possible  a  whole 
year  should  be  allowed  to  elapse  after  com- 
plete recovery,  before  leaving  again  for  the 
East.  Patients  who  remain  at  home,  and 
who  have  made  a  good  recovery,  usually 
enjoy  fairly  good  health ;  and  several  patients 
who  were  seen  by  the  writer  some  years  ago, 
suffering  severely  from  this  disease,  are  now 
able  to  lead  active  lives  in  England,  their 
recovery  and  good  health  being  completely 
sustained.  Gr.  Thin. 

PSOAS  ABSCESS.— Synon.:  Fv.Abces 
du  Fsoas ;  Ger.  Peoasahscess. 

Definition. — An  abscess  within  the  sheath 
of  the  psoas  muscle,  almost  always  of  spinal 
origin. 

Etiology. — Caries  of  the  lower  dorsal  or 
lumbar  spine  is  the  cause  of  psoas  abscess, 
and  these  being  the  regions  of  the  spine 
most  commonly  diseased,  this  is  the  com- 
monest form  of  spinal  abscess.  The  caries 
is  almost  always  tubercular.  Syphilis  and 
actinomycosis  are  very  rare  causes.  Earely, 
too,  an  abscess  starting  from  the  hip-joint 
makes  its  way  into  the  sheath  of  the  psoas, 
and  travels  upwards  in  it,  even  to  a  lumbar 
transverse  process,  as  the  writer  has  seen  in 
a  case  of  pysemic  suppuration  in  both  hip- 
joints.  It  is  said  that  a  suppurative  inflam- 
mation may  arise  within  the  psoas  sheath, 
unconnected  with  disease  of  bone  or  joint, 
but  supposed  to  be  consequent  upon  strain 
or  exposure  to  cold. 

Anatomical  Characters.— The  disease 
may  begin  on  the  surface  of  one  or  two 
vertebrae :  a  tubercular  periostitis  results 
and  generally  spreads  over  several  bodies 
{cmterior  caries,  caries  without  curvature), 
a  form  occurring  chiefly  in  adults,  specially 
liable  to  end  in  abscess,  and  formerly  re- 
garded as  exceptionally  fatal.  An  abscess 
from  such  a  source  lifts  up  the  anterior 
common  ligament,  and  all  structures  in  front 
of  it,  such  as  vessels,  pillars  of  the  dia- 
phragm, and  so  forth ;  these  become  matted 
together  in  dense  fibrous  tissue,  and  form 
the  anterior  wall  of  the  abscess  cavity. 
More  commonly  the  disease  appears  in  the 
body  of  one  or  two  vertebrte  close  to  an  in- 
tervertebral disc,  because,  'as  is  supposed,  it 
is  here,  at  the  junction  of  bone  and  cartilage, 
that  the  slight  injuries  which  so  often  pre- 
cede and  predispose  to  tubercular  disease 
take  effect.  The  result  of  the  settlement  of 
bacilli  is  the  formation  round  about  them 


of  an  inflammatory  infiltration,  which  may 
be  small  and  circumscribed  or,  more  rarely, 
diffused  throughout  the  body  of  the  vertebra 
as  a  general  osteitis.  In  either  case,  as  a 
rule,  it  tends  to  spread,  making  its  way 
towards  the  surface,  usually  the  antero- 
lateral :  a  periostitis  is  now  excited.  As  the 
infiltration  spreads  it  caseates  and  dies  in  its 
older  portions.  The  infiltration  ordinarily 
eats  away  the  cancelU,  and,  under  the  in- 
fluence of  pressure,  the  part  above  the 
eroded  area  sinks  down  on  to  that  below 
it,  and  a  'Pott's  boss,'  or  projection  of  the 
spines,  is  thus  developed.  With  a  less  acute 
infiltration  sclerosis  of  bone  results,  and  a 
subsequent  exacerbation  of  the  inflammation 
or  caseation  of  the  products  will  lead  to  the 
formation  of  considerable  sequestra  of  dense 
bone.  Smaller  sequestra  are  frequent,  and 
result  from  caseation  of  an  infiltration  which 
still  contains  particles  of  uneroded  bone 
{caries  necrotica).  Having  reached  the 
sm-faoe  and  excited  a  periostitis,  the  disease 
may  spread  to  neighbouring  vertebrae,  skip- 
ping over  the  discs,  and  destroying  them  by 
eating  away  the  bone  on  each  side  of  them 
rather  than  by  direct  attack;  and  as  body 
after  body  is  eroded  the  curvature  increases. 
The  disease  may  be  arrested,  and  often  is 
so  under  suitable  treatment.  But  in  many 
cases,  especially  among  the  poorer  classes, 
and  among  adults  in  all  classes,  the  caseous 
material  '  softens,'  i.e.  becomes  mixed  up 
with  a  quantity  of  fluid  in  which  the  fatty 
cells  and  their  debris  float.  This  mixture 
constitutes  the  '  pus  '  of  chronic  abscesses ; 
it  is  thin  and  watery,  quite  opaque,  pale 
yeUow-white,  often  contains  visible  and 
sometimes  large  masses  of  fattUy  degenerated 
cells,  and  bony  and  calcareous  particles  may 
be  numerous  when  the  abscess  springs  from 
bone.  This  fluid,  as  it  increases,  presses 
onwards  in  the  direction  of  least  resistance. 
Starting  from  the  lower  dorsal  spine,  it  may 
pass  through  the  diaphragm  with  the  aorta, 
but  much  more  commonly  it  extends  later- 
ally beneath  the  pleura  so  as  to  reach  the 
highest  digitation  of  the  psoas  rising  from 
the  lowej'  edge  of  the  twelfth  dorsal  vertebra. 
With  this  slip  it  passes  beneath  the  internal 
arched  ligament  of  the  diaphragm,  and  thus 
enters  the  sheath  of  the  psoas.  Pus  from 
lumbar  vertebrae  may  enter  the  sheath  at 
once,  if  the  disease  reaches  the  surface  at  a 
point  from  which  one  of  the  slips  of  the  psoas 
arises ;  otherwise  the  subperiosteal  abscess 
travels  on  the  front  of  the  spine  and  extends 
laterally  until,  perhaps,  it  raises  one  of  these 
shps  of  origin  from  the  bone  and  thus  enters 
the  sheath.  The  aperture  of  communication 
between  the  psoas  sheath  and  the  cavity  in 
fr-ont  of  the  diseased  bone  is  often  very  small; 
there  may  be  more  than  one.  Having  thus 
entered  the  sheath  of  the  muscle,  the  pus  by 
its  constant  pressure  and  irritation  causes 
atrophy  of  the  muscle-cells,  and  inflammation, 
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which  leads  to  thickening  of  the  connec- 
tive tissue  into  a  capsule  for  the  pus  ;  this 
capsule  is  lined  with  a  thick  layer  of  very 
loosely  adherent  granulation-tissue,  which, 
no  doubt,  adds  its  quota  to  the  fluid  and  solid 
contents  of  the  cavity.  It  is  speedily  infected 
from  the  contents,  and  cheesy  points  in  it 
are  numerous.  Crossing  the  interior  of  the 
cavity  are  more  or  fewer  bands,  some  con- 
taining vessels,  others  nerves  of  the  lumbar 
plexus ;  pain  referred  to  their  distribution  is 
therefore  not  to  be  wondered  at.  Pressing 
on,  the  pus  may  so  distend  the  psoas  that  it 
will  reach  out  to  the  anterior  iliac  spine ;  but, 
usually,  fluid  as  far  out  as  this  lies  beneath 
the  iliac  fascia,  with  which  the  psoas  fascia 
is  continuous  on  its  outer  side.  An  abscess 
filling  the  ihac  fossa  and  not  passing  beneath 
Poupart's  ligament  is  called  an  '  Hiac  ab- 
scess ; '  it  is  a  stage  of  a  psoas  abscess.  But 
from  the  iliac  fossa  it  is  said  that  pus  may 
pass  out  over  the  crest  through  Petit' s 
triangle,  which  involves  its  bursting  through 
the  strong  ihac  fascia.  This  certainly  takes 
place  when  the  pus  makes  a  way  to  the  sur- 
face through  the  muscles  of  the  abdominal 
wall  just  internal  to  the  anterior  iliac  spine. 
"With  or  without  filUng  the  iliac  fossa,  the 
pus  usually  passes  down  behind  Poupart's 
ligament,  lying  external  to  the  femoral 
artery ;  then,  taking  the  profunda  for  its 
guide,  it  runs  inwards  beneath  the  main  ves- 
sels, over  the  pectineus  and  adductor  brevis, 
between  the  adductors  longus  and  magnus, 
to  the  inner  side  of  the  thigh.  Earely  do 
we  see  an  abscess  of  such  extent  nowa- 
days ;  but  formerly  they  occasionally  ran 
even  down  to  the  internal  malleolus.  It  is 
common  for  diverticula  to  pass  from  the 
cavity  along  branches  of  the  profunda, 
especially  along  the  internal  circumflex, 
which  conducts  the  pus  to  the  &ce  of  the 
quadratus,  and  the  swelling  indicating  it 
presents  on  the  buttock  beneath  the  lower 
fibres  of  the  gluteus  maximus.  Besides  this, 
there  may  be  no  other  perceptible  swelling 
in  the  thigh ;  it  must  not  be  mistaken  for 
an  abscess  pointing  through  the  great  sacro- 
sciatic  notch. 

Pus  from  lumbar  vertebrae  may  pass  be- 
neath an  arch  of  origin  of  the  psoas  over 
the  side  of  a  vertebra;  then,  taking  the 
lumbar  artery  and  its  posterior  division  as 
its  guide,  the  pus  runs  back  internal  to  the 
inter- transverse  ligament,  and  issues  beneath 
the  latissimus,  having  escaped  from  between 
the  erector  and  quadratus.  This  is  the  '  lum- 
bar abscess  '  of  spinal  disease.  Earely  pus 
from  lumbar  caries  may  run  down  along  the 
great  vessels  into  the  pelvis. 

Symptoms. — At  first  the  symptoms  are 
those  of  spinal  disease.  If  an  abscess  is 
forming  quickly,  and  much  tension  vidthin 
the  muscle-sheath  is  developed,  full  extension 
of  the  hip  causes  pain,  and  persistent  flexion 
is  consequently  maintained  ;  but  in  less  acute 


cases  there  is  often  no  history  of  pain,  lame- 
ness, or  flexion.  There  may  be  pain  along 
the  line  of  one  or  more  branches  of  the 
lumbar  plexus.  Even  the  ordinary  symp- 
toms of  spinal  disease  are  not  very  rarely 
absent,  and  a  swelling  in  the  groin  is  the 
first  thing  noticed.  It  often  seems  to  have 
appeared  suddenly;  lies  external,  and  per- 
haps also  beneath  and  internal  to  the  ves- 
sels ;  is  smooth,  rounded,  more  or  less  tense, 
and  more  or  less  fluctuant;  is  covered  by 
normal  skin ;  is  not  tender ;  has  a  distinct 
impulse  on  coughing;  and  disappears  more 
or  less  completely  in  the  recimibent  position 
or  on  pressure.  Fluctuation  is  obtainable 
between  a  fulness  above  Poupart's  ligament 
and  the  swelling  below  it.  Though  the 
former  may  be  slight,  it  is  generally  con- 
siderable, and  may  actually  distend  the 
abdomen  up  to  the  ribs.  Sooner  or  later, 
either  above  or  below  Poupart's  ligament,  the 
abscess  points  ;  the  skin  then  reddens,  thins, 
and  finally  gives  way.  This  may  take  place 
with  some  acuteness. 

Diagnosis. — There  is  no  difficulty  when 
the  abscess  is  typical,  and  spinal  disease 
marked.  But  a  sweUing  like  an  iliac  or 
psoas  abscess  may  be  present  without  ob- 
vious spinal  disease.  The  probabihty  is 
that  it  is  of  spinal  origin,  and  searching 
inquiry  must  be  made  for  occasional  pain  in 
the  back  or  in  the  stomach ;  for  disinclination 
for  active  exercise  (especially  jumping),  and 
early  fatigue ;  for  any  tendency  to  use  the 
arms  to  take  off  part  of  the  weight  of  the 
body  from  the  legs ;  and  for  slowness  or 
difficulty  in  performing  such  movements  as 
rising  from  the  stooping  or  sitting  posture 
being  noted.  The  spine  should  be  carefully 
examined  for  any  shght  prominence ;  and,  if 
any  is  found,  percussion  and  heat  must  be 
employed  here  to  strengthen  the  suspicion 
excited. 

The  surgeon  should  cause  the  patient — 
stripped  to  the  hips — to  execute  before  bim 
all  the  movements  of  the  spine  (bending 
forwards,  backwards,  and  to  each  side,  and 
rotation  towards  each  side),  and  should  note 
whether  they  are  completely,  sharply,  and 
painlessly  performed,  and  if  all  the  spines 
seem  to  separate,  or  whether  certain  ones 
retain  their  distances,  indicating  that  a  length 
of  spine  is  held  fixed.  But  it  is  not  always 
possible  to  estabhsh  a  certain  diagnosis,  as 
cases  in  the  writer's  experience  show. 

Failing  to  find  evidence  of  spinal  diseasef 
it  becomes  necessary  to  seek  for  other  pos- 
sible causes  of  psoas  abscess :  the  hip-joiut 
must  be  proved  healthy,  the  renal  region 
must  be  explored,  the  urinary  history  gone 
into,  and  the  urine  examined ;  the  possibility 
of  empyema  pointing  in  the  groin  must  be 
excluded  ;  in  case  of  iliac  abscess,  abscess 
from  disease  of  the  ihum,  perityphhtie 
abscess,  abscesses  following  on  pelvic  peri- 
tonitis and  parametritis,  soft  rapidly  growing 
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tumours,  and  serous  and  hydatid  cysts  of  the 
iliac  fossa,  must  be  thought  of. 

Prognosis. — In  pre-antiseptic  days  this 
was  grave,  and  surgeons  advised  their 
patients  to  '  thank  God  for  every  day  that 
such  an  abscess  remained  closed.'  Under 
present  treatment  the  prognosis  is  good.  Its 
gravity  increases,  so  far  as  the  abscess  is  con- 
cerned, with  the  size  and  number  of 
branches  of  the  abscess,  and  with  the  age  of 
the  patient.  The  gravity  of  the  case  is 
gi'eatly  increased  if  the  abscess  cavity  be- 
comes septic ;  children  are  much  more 
likely  than  adults  to  smrvive  this  complica- 
tion. 

Treatment. — Simple  rest  has  its  advo- 
cates, who  maintain  that  under  such  circum- 
stances these  abscesses  often  dry  up.  How 
often  this  occiu-s  is  questionable;  when  it 
does,  an  infective  caseous  mass  is  left — a 
constant  source  of  danger.  Bepeated  aspira- 
tion may  lead  to  a  similar  result.    In  spite 
of  antiseptic  precautions  (which  are  most 
necessary),  sooner  or  later  a  puncture  gener- 
ally fails  to  heal,  inflames,  and  a  permanent 
aperture  is  established — probably  owing  to 
infection  of  the  skin  as  the  needle  is  with- 
drawn. Free  antiseptic  drainage  has  yielded 
good  results ;  but  for  weeks  and  months  a 
sinus  was  kept  open,  and  septic  infection 
was  more  or  less  frequent  according  to  the 
skiU  and  care  of  those  in  charge.  Further, 
a  quantity  of  infective  material  is  left  when 
healing  results  from  this  treatment.  To 
destroy  the  infective  lining  of  the  cavity, 
Billroth  _  aspirated   or  tapped  the  cavity, 
washed  it  out  with  an  antiseptic  solution, 
and  finally  injected  a  mixture  of  glycerine 
and  iodoform,  which  was  left  in.  In  France, 
after  aspiration  a  solution  of  iodoform  in 
ether  was  injected— a  method  which  is  both 
difficult  to  carry  out  and  painful.    By  him- 
self and  others  Billroth's  original  method 
has  been  fuUy  developed;  and  the  writer 
beUeves  it  to_  be  the  best  at  present  known. 
The  object  in  view  is  to  remove  as  com- 
pletely as  possible  the  contents  and  the  lining 
membrane  of  the  cavity. 

The  danger  of  this  treatment,  the  details  of 
which  will  be  found  in  treatises  on  surgery 
18  very  slight;  but  at  least  one  case  has 
died  (m  an  unaccountable  way)  very  shortly 
after  operation.  The  writer  thinks  that  a 
psoas  or  iliac  abscess  should  be  thus  treated 
as  soon  as  it  is  discovered.  If  it  is  not  yet 
presenting  in  the  groui,  it  should  be  opened 
m  the  lorn  through  an  incision  passing  out- 
side the  erector  and  through  the  quadratus 
on  to  the  psoas,  as  suggested  by  Mr.  Treves. 

Stanley  Boyd. 
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PSORIASIS  {-^iipa,  scurf).— Synon  • 
Lepra;  Alphos;  ^t.  Psoriasis;  Ger.  ScJmv- 
penflechte.  ^ 

Definition.— A  chronic  inflammatory  dis- 
ease,^occurring  chiefly  on  the  extensor  aspect 


of  the  limbs,  and  consisting  of  discoid  patches 
with  scaly  crusts  on  a  red  base. 

Varieties.— There  is  reaUy  only  one  kind 
of  psoriasis,  but  the  older  writers  gave  names 
to  the  different  phases  of  the  disease  foimded 
upon  (1)  the  size  of  the  patches,  using  such 
qualifying  terms  as  punctata,  guttata,  num- 
mulata ;  (2)  the  extent  of  the  disease— diffusa, 

universalis ;  (3)  the  covering  of  the  patches  

rupioides,  empyodes;  (4)  their  shape— circi- 
nata,  gyrata;  (5)  their  duration — inveterata, 
&c.  Scaly  syphilides  also  are  often  spoken 
of  as  syphihtic  psoriasis,  but  modern  derma- 
tologists avoid  all  these  artificial  and  am- 
biguous varieties,  which  are  of  no  practical 
importance  and  in  the  syphilides  are  mis- 
nomers. 

^Etiology. — Psoriasis  attacks  equally  both 
sexes  and  all  classes.    It  is  rare  before  three 
years  of  age ;  on  the  other  hand,  it  seldom 
begins  after  fifty  years,  but  those  previously 
subject  to  it  may  go  on  having  it  up  to  any 
age.    It  is  hereditary  in  a  large  number  of 
cases,  but  not  very  strongly,  as  it  is  not  often 
that  more  than  one  or  two  in  a  large  family 
are  affected.    The  general  health  is  often 
quite  good,  but  depressiug  influences,  whether 
of  mind  or  body,  will  often  determine  an 
attack  in  those  predisposed  to  the  disease. 
Gout  is  a  predisposing  factor  in  adult  life, 
but  only  in  a  small  proportion  of  cases. 
Spring  and  winter  are  the  most  common 
seasons  for  a  new  outbreak. 

Anatomical  Characters.— The  true  patho- 
logy of  psoriasis  is  still  unknown,  but  few 
dispute  that  the  process  itself  is  one  of 
moderate  inflammation  in  the  papillary  layer 
of  the  corium,  produciug  cell-infiltration  and 
vascular  dilatation,  chiefly  round  the  hair- 
follicles  and  sweat-ducts.  The  layers  of  the 
rete  are  enormously  and  rapidly  increased, 
especially  over  the  papillae,  but  with  a  great 
tendency  to  premature  hornification  and  ex- 
foliation. The  papillae  are  much  enlarged 
by  the  down-growth  of  the  interpapillary 
processes.  A  few  pathologists  hold  that  the 
change  m  the  rete,  which  they  call  '  kerato- 
lysis,' is  the  primary  condition,  to  which  the 
mflammatory  phenomena  are  secondary. 

Description.— No  partis  absolutely  exempt 
from  attack,  but  the  disease  generally  appears 
first  and  in  its  most  typical  aspect  on  the 
extensor  surface  of  the  limbs^,  especially  the 
elbows  and  knees,  and  the  parts  below ;  and 
it  is  often  confined  to  these  regions,  the 
flexor  aspect  being  actually  free  or  only  af- 
fected in  a  minor  degree.  Next  in  order  of 
frequency  are  the  scalp,  trunk,  the  back 
more  than  the  front,  the  face  comparatively 
seldom,  but  more  frequently  in  women  and 
children  than  in  men,  while  the  palms  and 
soles  are  rarely  attacked.  The  disease  is  in 
the  main  symmetrical  in  its  distribution. 

A  well-developed  patch,  which  may  be  from 
a  half  to  two  or  three  inches  in  diameter 
IS  well  defined  at  the  border,  contrasting 
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sharply  with  the  healthy  skin,  and  consists 
of  a  brightly  reddened  disc  more  or  less 
concealed  by  silvery  scales  adhering  into  a 
spongy  crust.    When  this  is  removed,  the 
amder-layer  being  generally  firmly  attached, 
bright  red,  easily  bleeding  points  are  brought 
into  view,  which  are  the  tops  of  the  enlarged 
papillffi.    The   amount  of  scaliness  varies 
with  the  acuteness  of  the  process.  "When 
slowly  formed,  the  scales  are  closely  adherent 
to  each  other  and  to  the  plaque,  while  in 
acute  cases  they  flake  off  too  quickly  to  form 
crusts,  and  the  intensely  hypereemic  base  is 
freely  exposed.    On  the  back  of  the  hands 
and  the  face  the  scales  get  washed  off.  On 
the  scrotum  the  natraal  moisture  has  the 
same  effect,  and  there  is  often  Assuring  and 
great  irritation.    On  the  pahns  and  soles 
patches  are  seldom  seen,  but  the  epidermis 
is  dry,  thickened,  and  cracked,  imparting  a 
worm-eaten  appearance  to  the  part.    In  the 
scalp  the  hair  is  dry,  but  seldom  cornes  out 
much,  except  in  acute  cases.    The  nails  are, 
however,  often  discoloured,  pitted,  furrowed, 
and  brittle. 

Development  and  Course. — Each  lesion 
begins  as  a  pin's  head  sized  papule,  sur- 
mounted almost  from  the  first  by  a  scaly 
cap;  this  speedily  enlarges  to  a  small  disc, 
which  continues  to  spread  peripherally  until 
a  patch  of  two  or  three  inches  diameter  may 
be  formed.    Larger  areas  are  produced  by 
coalescence  of  adjoining  patches ;  but,  how- 
ever extensive  they  may  be,  there  are  always 
some  areas  of  healthy"  skin.    When  regres- 
sion takes  place  it  commences  in  the  centre, 
and  when  this  is  clear  a  circle  is  formed,  or, 
if  the  patches  have  previously  coalesced,  a 
gyrate  contour.    Occasionally,  however,  on 
the  trunk  gyrate  and  circulate  patches  are 
primarily  formed  from  the  disease  attacking 
the  hair-follicles  only,  and  following  therefore 
their  arrangement ;  this  is  the  lepra  of  Willan. 
As  further  absorption  occurs  the  circular 
border  is  broken  up,  and  ultimately  the  frag- 
ments also  disappear,  leaving  a  transitory 
red  stain,  or  a  long-lasting  yellowish-brown 
one  when  the  disease  has  been  treated  for 
some  time  with  arsenic.  Itching  varies  much : 
it  may  be  absent,  or  very  slight,  but  as  & 
rule  is  present  in  a  moderate  degree,  and  is 
only  rarely  as  intense  as  in  eczema. 

Diagnosis. — The  characteristic  featm-es  of 
psoriasis  are  the  position  of  the  patches 
chiefly  on  the  extensor  aspect  of  the  limbs, 
and  especiaUy  on  the  elbows  and  knees  ;  the 
borders  of  the  patches  being  weU- defined; 
the  scales  bemg  white  and  adherent  into 
crusts,  but  without  inflammatory  exudation. 
When  the  crusts  are  removed,  bright  red, 
easily  bleeding  points  are  visible.  The  pre- 
sence of  all  these  features  renders  the  dia- 
gnosis inevitable.  Lichen  planus,  eczema, 
pityriasis  rubra,  tmea  circinata,  and  squamous 
syphilides  in  some  phases,  are  the  diseases 
liiost  likely  to  be  mistaken  for  psoriasis. 


The  patches  of  lichen  planus  are  roundish, 
well-defined,  and  scaly,  but  they  do  not 
choose  the  special  seats  of  psoriasis ;  the 
scales  are  scanty  compared  to  psoriasis ;  the 
colour  is  violet  red  instead  of  bright  red. 
They  leave  deep  pigmentation  behind  them, 
and  there  are  almost  always  some  of  the 
characteristic  flat  papules  in  the  neighbour- 
hood of  the  patch.    Scaly  patches  of  eczema 
are  seldom  defined  at  the  borders ;  the  scales 
are  in  a  single  layer  or  mixed  with  inflamma- 
tory exudation,  or  there  may  be  a  history  of 
discharge ;  there  are  no  bright  red  points 
when  the  scales  are  removed ;  while  eczema 
is  much  more  common  on  the  flexor  than 
the  extensor  surface  of  the  limbs,  and  even 
on  the  extensor  aspect  does  not  specially 
choose  the  elbows  and  knees.    In  pityriasis 
rubra,  confusion  could  only  arise  before  the 
disease  became  truly  universal,  which  psori- 
asis never  does.    Pityriasis  rubra  is  diffuse, 
not  in  patches ;  the  border  is  less  defined ; 
the  colour  is  an  intense  bright  red;  the 
scales  are  large,  thin,  and  papery,  do  not 
\  conceal  the  ground  colour,  never  adhere  into 
crusts  nor  over  their  whole  surface,  and  are 
thrown  off  almost  as  rapidly  as  they  are 
formed.  It  must  be  remembered  that  pityri- 
asis rubra  sometimes  develops  from  a  pre- 
existing psoriasis,  but  the  change  is  usually 
acute,  and  there  wiU  be  a  history  of  previous 
i  chronic  patches. 

In  tinea  circinata,  the  small  number  of 
I  non-symmetrical  patches  coming  in  any  part 
!  of  the  body,  the  very  scanty  scales  and  the 
at  first  papular  border,  ought  to  lead  to  micro- 
i  scopic  examination  of  the  scales  for  the 
fimgus,  if  a  positive  conclusion  cannot  be 
arrived  at  without  it. 

Secondary  scaly  syphilides  are  rarely 
acquired  before  adult  age,  while  psoriasis  is 
a  common  disease  of  childhood ;  on  the 
other  hand,  psoriasis  is  rare  under  three 
years,  and  does  not  therefore  clash  with  con- 
genital syphilides.  The  scaly  syphilide  is 
in  small  patches,  with  scanty,  dirty-looking 
scales  on  a  duU  red  base  ;  does  not  specially 
affect  the  extensor  aspect  of  the  hmbs ;  is 
often  associated  with  other  forms  of  eruption ; 
leaves  fawn-coloured  pigmentation  behind; 
and  is  nearly  always  accompanied  by  the 
other  sjTuptoms  of  syphilis.  In  the  circmate 
scaly  syphilide  the  same  distinctions  in 
position,  colour,  scales,  and  concomitant 
symptoms  hold  good.  In  the  tertiary  scaly 
syphilide  the  resemblance  may  be  rather 
close,  but  position  will  again  assist :  the  face 
is  often  affected ;  the  number  of  patches  is 
usuaUy  small;  they  are  not  symmetrically 
arranged;  the  edge  is  more  raised,  the 
centre  more  depressed;  ulceration  is  com- 
mon ;  and  scarring  and  pigmentation  follow 
the  disappearance  of  the  lesion.  ,  ,  ,  ^  „ 
Prognosis.— It  is  always  possible,  but  often 
difficult,  to  remove  the  lesions  of  any  one 
attack,  but  recurrence  at  some  tune  or  otber 
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takes  place  in  90  per  cent,  of  cases,  the 
interval  of  freedom  varying  from  weeks  to 
years.  Sometimes  psoriasis  disappears  spon- 
taneously, but  more  often  continues  for  years 
with  remissions  and  exacerbations,  which 
may  at  any  time  assume  a  severe  form  with 
widespread  distribution. 

Treatment. — Combined  external  and  in- 
ternal treatment  is  the  most  rapidly  efi&cacious 
method  of  removing  the  eruption  of  psoriasis, 
cases  of  moderate  extent  requiring  from 
three  weeks  to  thi-ee  months.  The  general 
health  being  in  a  majority  of  cases  undis- 
turbed, specifics  find  their  most  fitting  oppor- 
tunity, of  which  arsenic  claims  the  first  place. 
The  soundest  principle,  however,  is  to  care- 
fully search  for  any  departure  from  the 
highest  standard  of  health,  and  to  endeavour 
to  rectify  it,  if  found,  before  resortmg  to  the 
routine  treatment  with  arsenic. 

Conditions  depressing  vitality  are  the  most 
■common :  overwork,  anxiety,  suckling,  or  any 
prolonged  drain  upon  the  system  may  be  de- 
termining factors.  Gout  and  rheumatism 
take  a  more  subordinate  place,  but  if  present 
require  appropriate  treatment ;  and  only  when 
these  difficulties  have  been  removed  or  met 
should  arsenic  be  called  in.  This  drug  may 
be  given  in  either  a  solid  or  liquid  form ;  and 
although  practitioners  have  their  fancies  for 
this  or  that  salt,  practically  arsenious  acid  for 
pills,  and  Fowler's  solution  for  mixtures, 
meet  all  requirements. 

The  soHd  form  is  often  the  most  convenient, 
as  it  interferes  least  with  the  patient's  avoca- 
tions.   The  following  are  useful  formulae: 
Arsenious  acid  one  grain,  extract  of  hop  5j. ; 
mix  thoroughly,  and  divide  into  30  pills. 
Take  one  three  times  a  day  after  meals. 
The  well-known  Asiatic  pills  are  stronger, 
containing  nearly  ^  of  a,  grain  of  arsenic  iA 
each,  and  are  much  used  abroad :  Arsenious 
acid  66  grains,  powdered  black  pepper  5ix. ; 
gum  arable  and  water  a  sufficiency;  mix 
and  divide  into  800  piUs.    Take  one  three 
times  a  day  after  meals.  When  the  patient 
18  tolerant,  and  the  disease  obstinate,  the  dose 
may  be  increased  until  the  limit  of  his  en- 
durance is_  reached,  griping  and  diarrhoea 
bemg  obviated  by  combining  opium;  of 
course,  the  effect  on  the  patient  as  well  as  on 
the  disease  should  be  watched.    But  while 
the  pills  will  always  hold  a  place  on  account 
ot  their  convemence,  where  practicable  Pow- 
er's solution  is  preferable,  as  it  can  be 
Ireely  diluted,  and  the  irritant  effect  on  the 
stomach  more  lilcely  to  be  avoided.  Begin- 
nmg  with  8  to  5  minuns,  it  may  be  pushed 
np  to  10  or  12  minims  or  more,  three  times 
a  day,  always  after  meals. 
Improvement  is  not  manifested  at  once  • 
■  -often  the  full  physiological  effects  of  the  drug 
must  be  reached  before  the  scales  cease  to 
i  lorm  ;  then  the  older  ones  drop  off,  the  patch 
I  begins  to  clear,  first  in  the  centre  and  then 
J  gradually  over  its  whole  area.  Arsenic 
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contra-indicated  when  the  eruption  is  very 
hyperajmic,  or  is  coming  out  acutely,  or  when 
there  is  acute  or  chronic  irritability  of  the 
alunentary  canal.  It  will  often  make  acute 
cases  spread  faster,  and  increase  the  itching 
very  considerably.  Even  in  suitable  cases, 
however,  this  increased  itching  may  also  be 
excited  at  first;  but  it  subsides  in  a  week 
or  two,  and  the  patches  begin  to  clear  up. 

The  local  treatment  consists  in  removing 
the  scales  by  allialine  baths  or  soft  soap,  and 
then  rubbing  in  stimulating  and  antiseptic 
applications,  in  the  form  either  of  lotions, 
liniments,  or  ointments.    The  local  appHca- 
tions  may  be  placed  in  three  divisions,  in  the 
grade  of  their  stimulating  effect,  although  that 
probably  is  not  their  sole  mode  of  action,  as 
they  are  all  more  or  less  antiseptic.    In  the 
first  division  may  be  placed  the  mercurial 
preparations,  of  which  the  ammonio-chloride, 
the  nitrate,  and  the  yellow  oxide  are  chiefly 
employed ;  either  may  be  used  as  an  ointment, 
in  the  proportion  of  5j.  to  the  3].  of  lard  or 
other  base.    They  should  not  be  used  over  a 
very  large  area,  nor  be  rubbed  in  night  and 
mornmg  continuously.    This  applies  to  all 
stimulating  methods  of  treatment.   In  the 
next  division  come  the  tarry  preparations, 
naphthol,  and  thymol.    Preparations  of  tar 
have  long  been  the  classical  treatment  for 
psoriasis.     They  are  very  numerous,  but 
oil  of  cade  and  oleum  rusci  pyroligneum  or 
birch-tar  oil  are  the  least  objectionable  for 
omtments  or  liniments,  and  are  used  in 
various  strengths  from  rf[x.  to  5ij.  to  the  3j., 
or  even  stronger.    For  a  lotion  the  alcohoHc 
solution   called  liquor  carbonis  detergens 
frorn  ^ss.  to  ^ij.  to  ^viij.  of  water,  sponged 
treely  over  three  tunes  a  day,  is  often  very 
useful.     /3-Naphthol  and  thymol  are  gene- 
rally used  as  ointments :  5j.  to  the  ?j.  is  an 
average    strength,  the   addition  of  5j,  of 
prepared  chalk  facilitating  the  preparation  of 
the  omtment.    They  have  the  advantage  of 
being  cleanly  and  free  from  disagreeable 
odour.  In  the  third  division  are  the  strongest 
stimulants,   such  as  turpentine,  pyrogallic 
acid,  and  chrysarobin.    Turpentine  is  used  as 
a  hniment  fi:om  1  to  4  up  to  equal  parts  of  it 
and  ohve  oil.  Pyrogallic  acid  and  chrysarobin 
may  be  used  as  ointments,  gr.  xx.  to  5j.  to 
the  3j.   Pyrogalhc  acid  stains  linen,  and  dan- 
gerous absorption  may  ensue  if  used  over  a 
large  surface,    Chrysarobin  also  stains  both 
skin,  hair,  and  linen,  and  may  excite  an  ery- 
thema with  oedema  resembling  erysipelas ;  it 
soon  passes  off  when  the  drug  is  stopped.  In 
suitable  cases  it  is  the  most  rapidly  efficacious 
of  aU  local  remedies.    These  are  only  a  tithe 
of  the  remedies  suggested  for  this  obstinate 
disease,  and  they  may  be  combined  in  end- 
less variety  and  strength.    The  guide  in  the 
selection  of  a  remedy  is  the   amount  of 
hyperiemia  present  in  the   patches.  The 
more  acute  the  process,  the  less  stimulation 
IS  required  ;  and  if  very  acute,  soothing  appli- 
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cations,  such  as  olive  oU,  simple  or  combitied 
with  calamine  and  oxide  of  zinc  and  lime 
water,  may  be  bandaged  on  continuously. 
The  patient's  circimistances  and  occupation, 
as  well  as  the  position  of  the  eruption,  are 
also  to  be  taken  into  account  in  choosing 
the  remedy  and  mode  of  applying  it,  and 
considerable  experience  is  requisite  to  form  a 
correct  judgment  on  aU  these  points. 

H.  Radcliffe  Oeockee. 

PSOROSPERMIA.— This  term  was  ap- 
plied by  J.  Muller  in  1841  to  a  parasitic 
affection  of  the  skin,  muscles,  kidneys,  and 
bladders  of  fish  and  frogs.  It  is  derived 
from  the  Greek  •v|/-a)/)a  or  -^Mpr],  signifying  a 
cutaneous  disease,  itch,  scab,  or  mange.  The 
French  use  the  word  psore  as  a  generic  title 
for  vesicular  and  pustular  maladies  of  the  skin. 

The  term  '  psorospermosis '  is  apphed  to 
lesions  in  the  human  subject  characterised 
by  the  presence  of  minute  cysts  or  saccules 
containing  bodies,  in  shape  and  structure 
similar  to  the  coccidium  oviforme,  which 
frequents  the  bile-ducts  of  rabbits. 

In  1858,  Gubler  {Mem.  8oc.  Bio.  1858) 
recorded  the  case  of  a  man  forty-five  years 
old  who  suffered  from  disordered  digestion 
and  anaemia ;  the  liver  was  enlarged,  and  a 
spherical  tumour  could  be  made  out  in  the 
neighbourhood  of  the  gall-bladder.  The 
ansemia  increased ;  violent  pains  occurred 
in  the  body,  accompanied  by  fever,  vomit- 
ing, coUapse,  and  delirium ;  and  the  case 
terminated  in  death.  The  liver  contained 
twenty  tumours,  some  of  the  size  of  chest- 
nuts, others  as  big  as  eggs,  in  addition  to 
the  large  tumour  felt  during  life._  These 
encapsuled  tumours  contained  thick  fluid 
and  countless  egg-like  bodies,  which  were 
regarded  as  the  ova  of  distoma  lanceolatum. 
Leuckart  has  smce  pointed  out  that  these 
bodies  were  coccidia. 

Similar  cases  have  been  reported  in  Ger- 
many. In  1883,  Dr.  Hadden  exhibited  before 
the  Pathological  Society  of  London  some  of 
the  viscera  of  a  gentleman,  thnty-eight  years 
of  age,  who  died  after  fourteen  days'  illness. 
The  chief  symptoms  were  drowsiness  and 
fever,  followed  by  low  muttering  delirium 
and  partial  unconsciousness,  and  ending  m 
death.  The  parietal  layer  of  the  pericardium, 
muscular  tissue  of  the  heart,  parietal  layers 
of  the  pleurse,  omentum,  capsule  of  liver  and 
spleen,  kidneys  and  convex  surface  of  the 
brain,  were  dotted  with  mmute  nodules. 
Some  of  the  nodules  were  submitted  to 
Cobbold,  who  pronoimced  them  to  be  psoro- 

spermial  sacs.  n  ,■<■ 

Subsequently,  several  examples  of  this 
disease  have  been  brought  before  the  Patho- 
logical Society  of  London,  firom  which  it 
would  appear  that  psorospermosis  m  man  has 
a  great  tendency  to  attack  the  kidneys  and 
ureters.  Psorosperm  saccules  occur  m  the 
mucous  membrane  of  the  ureter  as  nodules 
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of  the  size  of  hemp-seed ;  these  sometimes 
aggregate  in  clusters  near  the  vesical  orifice 
of  the  ureter,  and  give  rise  to  hydronephrosis. 
When  a  saccule  is  suitably  prepared  and 
cut  for  the  microscope,  it  will  be  found  to 
contain  oval  bodies  as  in  fig.  122. 


Pig.  122. — Three  Psorospeiins  (two  shown  in  section)- 
from  a  Uieter.  (Leitz,  obj.  in.,  Zeiss,  oc.  2.) 
(After  J.  J.  Clarke.) 

In  the  few  cases  of  psorospermosis  of  the 
urinary  organs  of  which  the  clinical  histories 
are  forthcoming,  it  would  appear  that  the 
disease  runs  a  rapid  course  (two  to  three 
weeks),  and  gives  rise  to  h£ematuria,  anaemia, 
frequent  micturition,  and  death.  So  far  all 
the  cases  have  occurred  in  adults,  and  the 
disease  attacks  women  and  men  equally. 

In  addition  to  the  viscera,  psorospermial 
bodies  occur  in  the  skin.  In  1889,  Darier 
made  a  communication  to  the  Society  de 
Biologie  to  the  effect  that  these  bodies  are 
present  in  the  disease  known  as  chronic 
eczema  of  the  nipple.  This  observation  was 
fully  confirmed  by  Wickham  {Arch,  de 
Med.  Experimentale,  January  1890),  and  in 
this  country  by  J.  Hutchinson,  jun.  {Trans. 
Path.  Soc,  vol.  xli.  p.  214).  These  re- 
searches would  appear  to  decide  the  much 
debated  question  of  the  cause  of  chronic 
eczema  of  the  nipple.  As  this  disease  is 
known  to  be  followed  in  a  large  proportion 
of  cases  by  mammary  cancer,  it  naturally 
followed  that  the  presence  of  these  bodies  in 
cancerous  lesions  would  be  suspected,  and 
attempts  have  already  been  made  to  connect 
psorosperms  with  mammary  cancer ;  as  yet 
the  evidence  is  far  from  convincrug. 

Although  most  of  the  observers  who  have 
devoted  attention  to  psorospermosis  hold 
the  opinion  that  the  gregarine-like  bodies 
found  in  the  saccules  met  with  m  man  are 
simUar  to  the  coccidia  of  rabbits,  yet  there 
are  differences  in  size  and  other  features, 
indicating  at  least  specific  distinction;  tHere 
are   also   slight  differences  in  psorosperm 

bodies  associated  ^it^.^J^^^'^JSkiVe 
the  nipple  and  those  which  are  found  m  the 

uTto  the  present  time  we  are  ignorant 
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■of  the  origin  and  development  of  cocoidia 
and  psorosperm  bodies  in  general,  nor  have 
we  any  knowledge  of  the  mode  by  which 
they  gain  entrance  into  the  body.  _  So  far 
all  attempts  to  cultivate  them  artificially 
have  failed.  j  -q^^^^^^  Sutton. 

PSYCHOSIS.— See  Sycosis. 

PSYDEACIUM  (dim.  of  ^vdpaKes, 
blisters). — A  small  bhster,  or  pustule,  with- 
out iuflammatory  base ;  a  cold  pustule,  in 
contradistinction  to  plilyzaciv/m  or  hot  pus- 
tule. 

PTOMAINES  (n-ri/ja,  a  dead  body).— 
Synon.  :  Cadaveric  Alkaloids ;  Fr.  Ptomaines. 
Ptomaines  are  alkaloids  jiroduced  by  the  de- 
composition of  animal  substances.  The  word 
jptomaine  was  at  first  restricted  to  alkaloids 
produced  by  cadaveric  decomposition,  but  it 
is  now  also  employed  to  designate  alkaloids 
of  animal  origin  formed  during  life,  as  a  result 
of  chemical  changes  induced  by  some  agency 
or  other  acting  within  the  organism.  The 
term  leucomaine  has  been  introduced  to 
particularise  the  animal  alkaloids  formed 
during  life  from  those  produced  by  decom- 
position of  dead  animal  matter ;  but  it  would 
be  preferable  for  the  terms  ptomaines  and 
leucomaines  to  be  abandoned,  and  to  class 
"these  bases  of  animal  origin  in  one  category 
as  animal  alkaloids. 

History. — It  is  now  known  that  the  power 
of  manufacturing  alkaloids  is  not  restricted 
to  plants,  but  is  shared  by  animal  organisms. 
In  1822  Gaspard  and  Stick  extracted  a 
venomous  principle  from  corpses.  In  1856 
Panum  detected  a  very  active  poison  in 
putrid  matter.  In  1866  Dupre  and  Bence- 
Jones  found  an  alkaloidal  substance,  resem- 
bling quinine  in  some  of  its  properties,  in  the 
liver.  In  1868  Bergmann  and  Schmiedeberg 
obtained  from  putrid  beer  a  nitrogenous 
crystalline  substance,  which  they  called 
sepsvne,  and  which  was  subsequently  thought 
to  be  discovered  in  septicemic  blood.  In 
1871  Selmi,  examining  the  dead  body  of  a 
person  supposed  to  have  been  poisoned,  ex- 
tracted an  alkaloid  which  he  was  unable  to 
identify  with  any  known  body,  and  was  led 
to  suspect  that  it  had  been  produced  after 
death;  and  in  1877  the  same  observer,  by 
subjecting  pure  albumen  to  putrefaction, 
produced  and  separated  two  new  alkaloids. 
Since  then  Gautier  and  Brieger  have  made 
extensive  researches,  resulting  in  the  dis- 
covery of  several  animal  alkaloids. 

Creatinine,  discovered  in  urine  by  Liebig 
and  Pettenkofer,  was  the  first  body  of  animal 
origin  acknowledged  to  be  an  alkaloid.  Later 
on,  Liebrich  detected  the  already  known 
vegetable  alkaloid  betaine  in  normal  urine. 
In  1880  Pouchet  detected  carnine  in  the 
urine  of  man;  and  this  was  confirmed  in 
1881  by  Gautier,  who  showed  that  it  pos- 


I  sessed  the  general  properties  of  a  ptomaine. 
In  1882  Bouchard  demonstrated  that  not 
only  were  alkaloids  present  in  appreciable 
quantities  in  normal  urines,  but  that  they 
augmented  notably  in  the  com'se  of  certain 
maladies — typhoid  fever,  for  instance ;  and, 
later,  Lepine  and  Aubert  concluded  that 
these  alkaloids  in  the  urine  increase  in  quan- 
tity until  the  crisis  of  the  disease  is  reached, 
after  which  they  diminish. 

Ptomaines  of  known  composition, — The 
common  ancestor  of  alkaloids,  whether  ani- 
mal or  vegetable,  is  albumin,  the  complex 
albumin  molecule  being  split  up,  either  by 
bacterial  agency  or  otherwise,  into  several 
less  complex  molecules,  among  which  are 
the  animal  alkaloids.  The  following  is  a  list 
of  the  principal  ptomaines  that  have  been 
extracted  from  putrefying  animal  matters, 
and  submitted  to  ultimate  analysis  : — 

Collodine,  GgHiiN,  from  putrefying  horse- 
flesh and  mackerel. 

ParvoUne,  C^HjjN,  from  putrefying  horse- 
flesh and  mackerel. 

Unnamed'  base,  G^qK^^'N,  from  putrefying 
fibrin  of  bullock's  blood. 

Hydro-collodine,  CgHjgN,  from  putrefying 
horseflesh  and  mackerel. 

Putrescine,  C4H,2N2,  from  human  corpses. 

Neuriddne,  CjHj^Nj,  from  himaan  corpses, 
and  from  putrefying  fish  and  cheese. 

Cadaverine,  CjHjgNj,  from  hmnan  corpses. 

Neurine,  CjHjgNO,  fi:om  cadaveric  putre- 
faction. 

Choline,  OgHjjNOj,  from  cadaveric  putre- 
faction. 

Muscarine,  CgH^gNOj,  fi:om  putrid  fish. 
Gadmine,  G^H^gNOo,  from  putrid  cod-fish. 
Tyrotoxicon  (diazobenzene  butyrate),  from 
decomposing  cheese,  milk,  and  cream. 

Animal  alkaloids  are  also  a  necessary  pro- 
duct of  vital  physiological  processes,  and 
have  been  extracted  from  the  secretions  of 
living  beings,  and  from  fi-esh  animal  tissues. 
The  following  is  a  list  of  the  principal  animal 
alkaloids  so  obtained : — 

Creatinine,  C^H^NgO,  from  urine. 
Pseudo-xanthine,  C4H5N5O,   from  urine 
and  flesh. 

Sarkine,  C^'R^J>f^O,  from  m-ine  and  flesh. 
Xanthine,  C5H4N4O2,  from  urine  and  flesh. 
Crusocreatinine,    GsHgN^O,   from  fresh 
meat. 

Xamthocreatvnvne,  OsHjoN^O,  firom  fresh 
meat. 

Guanine,  C5H5N5O,  fi-om  flesh  and  guano. 
Carnine,  C^HgN.jOg,  firom  fresh  meat. 
Betavne,  C5H11NO2,  from  urine. 
Mytilotoxine,  CgllisNOo,  from  poisonous 
mussels. 

PtomaJines  and  Disease, — Animal  alkaloids 
are  being  incessantly  produced  within  our 
bodies  as  a  result  of  the  normal  physiological 
processes,  and  they  are  eliminated  by  the 
bowels,  kidneys,  liver,  skin,  and  lungs;  but 
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if  from  any  cause  these  eliminating  organs 
fail  to  perfectly  fulfil  their  excretory  fiinc- 
tions,  then  an  accumulation  of  these  alkaloids 
in  the  system  occurs,  and  a  toxic  action  is 
exerted  by  them  on  the  nervous  centres.  In 
this  way  can  he  explained  the  headache 
resulting  from  constipation,  and  the  more 
serious  nervous  symptoms  resulting  from 
deficient  excretory  action  of  the  kidneys  in 
certain  diseases  of  those  organs.  The  re- 
moval of  these  animal  alkaloids  is,  however, 
not  only  effected  by  the  excretory  organs, 
but,  in  addition,  a  powerful  agent  for  their 
destruction  is  at  work  in  the  oxygen  of  the 
blood,  which  is  continually  oxidising  and 
burning  them  up ;  and  it  seems  probable  that 
this  combustion  to  a  large  extent  occurs  in 
the  liver.  If,  the  excretory  organs  remain- 
ing soimd,  there  is  excessive  production  of 
animal  alkaloids,  but  inadequate  elimination 
and  destruction — a  condition  which  is  ob- 
tained in  all  forms  of  over-exertion,  as  in  a 
prolonged  march — then  accimiulation  of  ma- 
terial elaborated  in  excess  and  imperfectly 
eliminated  or  destroyed  occurs,  and  an  auto- 
infection,  a  temporary  poisoning  of  the  sys- 
tem, results,  the  poison  affecting  the  nervous 
centres,  and  producing  the  fever  of  over- 
exertion, the  fever  of  prostration. 

As  regards  the  infectious  fevers,  it  is  prob- 
able that  after  the  admission  of  the  specific 
micro-organisms  into  the  body,  and  provided 
they  find  the  conditions  suitable,  they  live 
and  multiply,  and  that,  as  a  result  or  a 
residuum  of  their  vital  activity,  a  powerful 
alkaloidal  or  other  poison  is  produced,  the 
toxicity  of  which  is  the  cause  of  the  symp- 
toms of  the  disease.  If  so,  each  infectious 
fever  is  the  result  of  a  fermentative  decom- 
position of  albuminous  matter  within  _  the 
body,  induced  by  a  special  micro-organism, 
manufacturing  its  own  peculiar  poison  for 
each  disease.  The  following  is  a  brief  resume 
of  the  work  that  has  been  done  in  support  of 
this  view : — 

Pouchet  has  extracted  from  the  faeces  of  a 
cholera  patient  an  alkaloidal  body,  which, 
injected  into  animals,  produces  slowing  of 
the  heart  and,  later,  death,  followed  quickly 
by  rigor  mortis.  Pouchet,  Nicati,  and  Eietsch 
have  obtained  from  ciiltivations  of  Koch's 
cholera  bacillus  traces  of  an  alkaloid  which 
appeared  to  be  identical  with  the  preceding 
one.  From  cultivations  of  the  typhoid  bacil- 
lus Brieger  obtained  a  small  quantity  of  a 
poisonous  alkaloid  which  he  named  typho- 
toxine.  From  the  abdominal  and  thoracic 
organs  of  a  patient  who  died  from  typhoid 
fever,  during  the  third  week  of  the  attack, 
Dr.  Dixon  Mann  extracted  a  small  quantity  of 
an  alkaloid,  which  gave  all  the  reactions  of  a 
ptomaine ;  and  from  the  organs  of  a  patient 
dying  of  septicaemia,  of  unknown  origin.  Dr. 
Dixon  Mann  also  extracted  a  small  quantity 
of  a  ptomaine.  The  writer  has  extracted 
small  quantities  of  a  ptomaine   from  the 
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urine   of  typhoid-fever  patients;  and  also 
another  ptomaine  from  the  urine  of  scarlet- 
fever  patients.    These  ptomaines  are  present 
in  the  urine  during  the  height  of  the  fever, 
and  disappear  as  the  fever  declines.  Griffiths 
has  found  a  ptomaine  in  the  urine  of  a  case 
of  mumps.    From  the  urine  of  a  case  of  per- 
nicious anaemia  Dr.  William  Hunter  extracted 
three  ptomaines — one  identical  with  putre- 
scine,  another  identical  with  cadaverine,  and 
a  third  which  is  probably  a  new  diamine  com- 
pound.   Bourget  isolated  several  ptomaines 
from  the  viscera  of  a  woman  who  died  of 
puerperal  fever;   and  from  the  urine  of 
patients  suffering  from  this  disease  he  ob- 
tained similar  bases.    Udransky  and  Bau- 
mann  detected  the  ptomaines  cadaverine  and 
putrescine  in  a  case  of  cystinuria.  Brieger, 
from  cultivations  of  the  tetanus  bacillus, 
extracted  four  ptomaines,  all  of  which  when 
injected  into  mice  produced  tetanus.    In  ad- 
dition to  the  diseases  mentioned,  it  seems 
probable  that  in  many  non-contagious  dis- 
eases abnormal  chemical  changes  may  take 
place,  independent  of  bacterial  agency,  ajid 
may  result  in  the  formation  of  poisons  which 
exert  a  toxic  influence  on  the  organism  vsdthin 
which  they  are  produced.    The  toxic  agent 
of  expired  air  is  probably  a  volatile  ptomaine, 
or  mixture  of  ptomaines. 

The  chief  medico-legal  interest  attaching 
to  the  ptomaines  arises  from  their  HabUity 
to  be  confounded  with  some  of  the  vegetable 
alkaloids,  and  hence  to  the  possibility  of  their 
leading  to  mistakes  in  medico-legal  practice. 
There  are  no  chemical  reactions  by  which 
the  ptomaines  as  a  class  naay  be  distinguished 
from  the  vegetable  alkaloids. 

For  a  description  of  ptomaines  in  con- 
nexion with  food  poisoning,  see  Poisonous 
Food. 

Arthur  P-  Luff. 

PTOSIS  {nTcixns,  a  fall).— A  drooping  or 
falling  of  the  upper  eyeUd,  with  inability 
to  raise  it,  due  to  paralysis  of  the  thfrd 
cranial  nerve.  See  Third  Nerve,  Dis- 
eases of. 

PTYALISM  {nrvoKov,  saUva).— A  sy- 
nonym for  salivation,  or  excessive  flow  of 
saUva.  See  Salivary  Secretion,  Dis- 
orders of. 

PUBERTY,  Disorders  of. — Synon.: 
Fr.  Troubles  de  laPulerU;  Ger.  Stbrungen 
der  Pubertdt. 

Of  the  various  periods  into  which  existence 
is  divisible,  certainly  not  the  least  important, 
in  its  pathological  aspect,  is  that  intervening 
between  childhood  and  maturity,  when  the 
reproductive  powers  become  developed,  and 
which  is  known  as  pM&eri?/. 

This  epoch  occurs  earlier  in  warm  climates, 
sanguine  temperaments,  and  highly  cultivated 
and  luxurious  states  of  society  ;  it  is  retarded 
by  the  opposite  conditions.   In  these  islands 
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it  generally  commences  between  the  ages  of 
thirteen  and  fifteen  in  females,  and  a  year 
later  in  males.  Under  the  age  of  fourteen,  a 
male  is  legally'  supposed  incapable  of  com- 
aiitting  a  rape  ;  and  a  female  under  sixteen 
is  held  to  be  incapable  of  consenting  to  sexual 
intercourse.  By  the  Eoman  law,  the  period 
of  the  commencement  of  puberty  was 
identical  with  that  at  which  the  individual 
became  Hable  to  military  duty.  Thus  Hadrian 
commenced  his  service  at  the  age  of  fifteen. 

Puberty  cannot,  however,  be  estimated  by 
age  alone.  Even  in  this  climate,  the  period 
of  the  commencement  of  puberty  varies 
widely.  The  writer  has  seen  instances  of 
menstruation  in  children  under  ten,  and  has 
assisted  at  the  delivery  of  a  girl  of  fourteen 
years  of  age.  More  frequently,  however, 
puberty  is  postponed  beyond  the  ordinary 
period,  which  may  be  also  modified  by 
family  or  hereditary  peculiarities,  and  the 
influence  of  various  diseases. 

In  the  first  stages  of  life,  the  functional 
diflferences  between  the  sexes  are  compara- 
tively shghtly  marked  ;  but  on  the  approach 
of  puberty  these  suddenly  become  prominent, 
and  so  obvious  does  the  influence  of  the 
uterine  system  become,  that  propter  uterttm 
est  muUer  is  then  almost  hterally  the  case. 

The  accession  of  puberty  in  the  male  is 
attended  by  a  characteristic  alteration  of  the 
voice,  from  '  the  thin  childish  treble  '  to  '  the 
deep  manly  bass,'  owing  to  the  development 
of  the  pomum  Adami,  and  the  elongation  of 
the  thyroid  cartilage  and  thyro-arytsenoid 
muscles.  About  the  same  time  occurs  growth 
of  hair  on  the  face,  pubes,  and  other  parts 
of  the  body.  Before  this  there  are  observed 
the  development  of  the  male  genital  organs, 
the  enlargement  of  the  testes  and  other  parts 
of  the  sexual  apparatus,  the  secretion  of  the 
seminal  and  other  accessory  fluids,  and  the 
first  outburst  of  the  sexual  instincts  and  feel- 
ings. So  slowly  do  the  successive  changes 
proceed,  which  mark  the  occurrence  of 
puberty  in  the  male,  that  they  are  not  com- 
pleted until  full  age  has  been  passed. 

In  the  female,  on  the  contrary,  when 
puberty  is  reached,  the  individual  passes  at  a 
boimd,  as  it  were,  from  childhood  to  woman- 
hood, although  the  structural  and  functional 
changes  involved  in  the  transition  are  in- 
finitely more  complex  and  important  than  is 
the  case  in  the  other  sex.  Thus  the  enlarge- 
ment of  the  external  genital  organs  is  accom- 
panied with  a  still  greater  change  of  the  inter- 
nal organs  of  generation— the  development 
of  the  uterus,  ovaries,  and  mammae,  and  the 
commencement  of  that  periodic  sanguineous 
discharge  per  vagima/m,  the  recurrence  of 
which  at  regular  monthly  intervals  marks 
the  period  within  which  woman  is  capable 
of  reproduction. 

The  writer  has  found  it  less  easy  to  dis- 
cover the  true  date  of  first  menstmation 
than  have  some  authorities  whose  tables  are 


generally  reUed  upon.  In  the  great  majority 
of  cases  the  statements  of  those  questioned 
were  so  indefinite  as  to  be  practically  value- 
less, whilst  in  only  497  instances  did  he  get 
any  approach  to  accurate  data  on  this  point ; 
and  in  these  the  mean  age  of  the  commence- 
ment of  that  epoch  was  the  sixteenth  year. 
Excluding  aU  cases  of  so-called  infantile 
menstruation,  the  results  of  these  inquiries 
may  be  thus  summarised : — 


Under  12  years  of  age 

At  12  „ 

1)  18  „  „ 

»  16  „ 

»  16  „ 

„  17  „ 

))  18  „ 

Over  18  ,, 


4  menatruated  for  first  time 

17 

60 

94 
138 
105 

65 

10 

14 


Generally  speaking,  therefore,  between  the 
ages  of  thirteen  and  fifteen  in  our  climate, 
the  human  female  undergoes  the  change  from 
childhood  to  puberty ;  the  essential  charac- 
teristic of  this  change  consisting  in  a  periodic 
sanguineous  discharge  per  vaginam,  result- 
ing from  ovulation.'  The  process  of  menstru- 
ation is  invariably  productive  of  more  or  less 
general  constitutional  disturbance  and  mental 
irritation  from  its  commencement  in  ovarian 
hyperaemia,  and  the  maturation  and  rupture 
of  a  Graafian  foUicle  resulting  in  the  dis- 
charge of  an  ovmn,  its  transmission  along 
the  Fallopian  tube,  its  transit  through  the 
congested  uterus,  its  expulsion  thence,  to- 
gether with  the  disintegrated  endo-uterine 
mucous  membrane,  or  of  its  epithelium  only, 
and  a  consequent  hsemorrhagic  exudation 
from  the  denuded  uterus,  varying  in  amount, 
under  normal  circumstances,  from  four  to 
eight  ounces,  and  the  discharge  of  which 
extends  over  a  period  of  from  three  to  five 
days  at  each  recurrent  monthly  epoch. 
Hence  no  woman  can  be  properly  said  to 
®^joy  perfectly  the  mens  sana  vn  corpore 
8<mo  whUst  menstruating.  When  this  func- 
tion has  become  regularly  established,  the 
accompanying  constitutional  disturbance  may 
be  so  shght  as  to  be  practically  unrecognis- 
able. But  on  the  first  occurrence  of  ovulation, 

1  The  connexion  between  ovarian  action,  or  ovula- 
tion, and  uterine  denudation,  with  menstruation,  as 
described  in  the  above  paragraph,  was  up  to  a  re- 
cent period  almost  universally  admitted.  Within 
the  past  few  years,  however,  some  doubt  has  been 
thrown  on  the  accuracy  of  this  doctrine  by  the  re- 
searches of  Mr.  Lawson  Tait,  Drs.  Engehnan  of 
St.  Louis,  A.  Johnstone,  Mr.  Bland  Sutton,  and  other 
authorities.  Thus,  aa  the  result  of  his  large  expe- 
rience of  the  pathology  and  surgery  of  the  uterine 
appendages,  Mr.  Tait,  speaking  of  the  causation  of 
menstruation,  says ;  '  In  fact,  the  ovaries  have  nothing 
to  do  with  it  at  all ;  and  the  (Fallopiau)  tube  has 
this  at  least — it  is  the  subject  in  which  the  initial 
phases  of  the  phenomena  occur.'  Nevertheless  as 
this  question  is  far  too  wide  for  adequate  discuss'iou 
in  the  present  article,  and  is  still  mt,h  judice,  the 
writer  has  not  thought  it  nocessary  to  modify  mate- 
rially his  previous  account  ot  the  function  of  men- 
struation, to  which  he  still  adlieres. 
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few,  if  any,  escape  some  sympathetic  con- 
stitutional derangement,  and  more  espe- 
cially one  or  other  of  the  protean  forms  of 
hysteria.  Hence,  under  the  guise  of  nearly 
every  disease  that  may  affect  a  girl  at  the 
age  of  puberty,  whether  it  be  spinal,  cardiac, 
pulmonary,  or  any  other  disorder,  the  prac- 
titioner must  look  carefully  that  he  has  not 
to  deal  with  some  variety  of  hysteria,  directly 
resulting  from  the  complex  process,  affecting 
the  ovaries,  Fallopian  tubes,  and  uterus,  by 
which  piiberty  is  accompanied. 

Undue  importance  is  attached  to  the  non- 
appearance of  menstruation,  as  the  supposed 
cause  of  aU  the  ills  that  female  flesh  is  heir 
to.  In  the  majority  of  cases  of  delayed 
menstruation  the  amenorrhcea  is  the  result 
of  some  constitutional  disease  or  general 
condition,  to  the  rational  treatment  of  which, 
and  not  to  any  utero-ovarian  stimulation, 
should  the  efforts  of  the  physician  be  directed. 
At  the  same  time,  the  part  played  by  the 
development  of  the  reproductive  system  in 
either  sex,  in  the  transformation  from  child- 
hood to  maturity,  is  imquestionably  of  the 
first  importance.  The  morbid  influence  of 
the  premature  indulgence  of  the  newly 
awakened  sexual  appetites  at  the  age  of 
puberty,  and  the  many  forms  of  disease  by 
which  the  vice  of  masturbation  is  avenged  by 
outraged  nature,  are  subjects  the  _  medical 
importance  of  which  it  would  be  difiicult  to 
exaggerate,  and  which  it  would  be  impossible 
to  discuss  in  this  article. 

Many  of  the  ailments  common  about  the 
period  of  puberty  are  but  accompaniments 
or  forerunners  of  the  functional  and  organic 
changes  then  commencing.    More  especially 
is  this  the  case  in  the  female  sex.  Hence  the 
physician  must  bear  in  mind  that  the  head- 
aches, palpitations,  symptoms  of  disordered 
nervous  action,  and  many  of  the  cases  of 
hsemorrhage  from  various  organs  at  that 
epoch,  which  create  so  much  alarm,  are,  as 
Sir  Henry  Holland  long  since  observed,  but 
evidences  of  'new  balances  struck  in  the 
allotment  of  the  blood  to  different  parts;  and 
in  the  course  of  such  changes,  congestions 
and  discharges  are  prone  to  occur,  the  latter 
relieving  or  preventing  the  former.'    It  is 
hardly  necessary  to  point  out  the  necessity 
for  careful  diagnosis  between  symptoms  thus 
caused,  and  the  evidences  of  actual  disease ; 
for  in  the  former,  the  active  treatment  re- 
quired by  the  latter  would  be  not  only  un- 
necessary, but  positively  injm-ious,  by  inter- 
fering with  the  progress  of  those  natural 
functional  or  organic  changes  on  the  estab- 
lishment of  which  these  symptoms  will 
cease.    The  circulation  is  now  vigorous ;  not 
only  is  the  amount  of  blood  in  circulation 
<rreater  during  this  period,  but  also  its  relative 
proportions  of  fibrin  and  red  corpuscles  are 
larger,  and  hence  the  roseate  hues  and  plump 
outlines  of  early  youth. 
It  is  therefore  not  surprising  how  well 
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young  persons  at  this  period  bear  hsemor- 
rhagic  discharges,  with  which,  when  due  to 
menstrual  causes,  the  experienced  physician 
win  be  slow  to  interfere,  lest  by  their  arrest 
he  may  bring  on  more  serious  consequences. 
Many  of  those  cases  of  haemoptysis  which 
excite  so  much  alarm,  as  supposed  evidences 
of  pulmonary  disease,  and  the  subsidence  of 
which  is  ascribed  to  the  particular  treat- 
ment adopted,  as  well  as  not  a  few  cases 
of  hsematemesis  occurring  in  girls  about 
this  epoch,  are  merely  symptomatic  of  the 
changes  consequent  on  puberty,  and  re- 
quire little  in  the  way  of  repressive  treat- 
ment. 

There  are  few  practical  subjects  more 
neglected  by  physicians  than  the  moral, 
hygienic,  and  physical  management  of 
puberty.  The  effect  of  the  evolution  of 
puberty,  as  the  occasional  exciting  cause  of 
insanity,  has  been  briefly  alluded  to  by  Dr. 
Maudsley  and  some  other  writers  on  mental 
disease.  The  influence  of  excessive  mental 
stimulation  during  puberty,  as  an  occasion  of 
the  increasing  proportion  of  nervous  and  cere- 
bral disorders  now  observable,  is  a  subject, 
however,  deserving  of  more  consideration 
than  it  has  yet  received.  At  that  period  of  life 
the  present  cramming  system  of  education 
frequently  predisposes  to  insanity,  the  organ 
of  the  mind  being  goaded  into  premature 
activity,  and  overstrained  in  the  effort  to 
pass  some  competitive  or  other  examination, 
deemed  essential  to  entrance  on  official,  com- 
mercial, or  professional  life.  Thus  the  mental 
powers  are  worn  out  and  exhausted  before 
they  have  attained  their  perfection.  In  other 
respects  also  the  prevailing  educational 
system  is  hurtful  to  the  mind  ;_for  nowadays, 
when  education  is  too  often  divested  of  that 
moral  restraint  and  control  formerly  held  to 
be  essential,  'it  proves  injurious,'  as  Dr. 
Copland  foretold  would  be  the  case,  by 
giving  rise  to  forced,  unnatiu-al,  overreaching 
ambitions,  and  unprincipled  states  of  society ; 
and  these  states,  in  proportion  as  they  axe 
developed,  are  the  parents  of  crime,  insanity, 
and  suicide. 

Thomas  Moee  Madden. 

PUBLIC  HEALTH.^— Such  care  as 
communities  took  for  the  protection  of  their 
health  was  in  early  times  taken  under  the 
auspices  of  rehgion  or  morality;  it  was 
hardly  until  the  present  century  that  at- 
tempts were  made,  as  matters  medical,  to 
understand  the  conditions  for  health  and 
disease  among  communities.  Although  many 

1  This  article  will  deal  with  medical  considera- 
tions respecting  health  and  disease  in  communities. 
In  its  plan  it  will  foUow  Dr.  Parkes's  article  m  the 
original  issue,  but  matters  of  Sanitarij  Law  and 
the  appUcation  of  Vital  Statistics  will  be  relegated 
to  separate  articles.  Bacteriologrj, J.ni  many  other 
sub]-ects  which  have  concern  for  individual  as  much 
as  for  public  health,  are  treated  under  their  several 
headings. — G.  B. 
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old  statutes  and  provisions  of  the  common 
law  may  be  shown  to  have  their  bearing 
upon  public  health,  organised  legislation  in 
England  for  the  promotion  of  this  object 
may  be  said  to  date  from  the  Public  Health 
Act,  1848.  The  country  had.  by  this  time, 
under  the  system  of  registration  inaugurated 
in  1887,  and  by  the  aid  of  Eoyal  Commis- 
sions, learned  something  about  the  causes  of 
death  in  the  population.  It  had  been  dis- 
covered that  year  after  year  far  more  lives 
were  being  forfeited  to  home-grown  epidemics 
than  had  been  lost  during  the  foreign  epi- 
demic of  1831-32.  By  1848,  the  threat  of 
fresh  invasion  by  Asiatic  cholera  had  become 
near  and  loud.  The  time  for  sanitary  action 
was  auspicious.  It  had  come  to  be  seen  that 
communities,  as  such,  had  duties  towards 
their  members  and  towards  other  communi- 
ties, in  respect  of  matters  affecting  health ; 
and  with  this  enlarged  sense  of  public  re- 
sponsibility it  was  felt  that  adequate  organi- 
sations should  be  provided,  in  order  to 
instruct,  direct,  and  even  coerce  ignorant  or 
wilful  members  of  each  community.  Need- 
less to  say,  this  function  of  legislation  speedily 
asserted  itself  more  definitely  and  in  fresh 
directions ;  until  the  present  system  of  sani- 
tary observation  and  admiuistration  has 
grown  up. 

Considering,  first,  the  area  of  a  country  in 
its  broader  aspects,  and  always  with  more 
particular  reference  to  England  and  the 
public -health  arrangements  of  England,  we 
note  the  influences  exerted  by  the  condition 
of  open  lands,  forests,  <md  rivers.  The 
drainage  of  land,  so  as  to  carry  off  water 
readily  and  thus  to  make  both  ground  and 
air  drier,  has  a  great  effect  on  public  health. 
Ague,  so  common  formerly  in  England,  has 
greatly  lessened ;  and  dysentery,  which  so 
often  went  with  it,  has  in  consequence  of 
drainage  almost  disappeared. 

The  movements  of  the  ground- water  which, 
by  its  rises  and  falls,  influence  the  moistmre 
and  the  amount  of  air  in  the  soil,  and,  through 
these  conditions,  alter  the  amount  and 
rapidity  of  decomposition  therein,  have  been 
supposed  also  to  influence  health,  and  to  be 
especially  connected  with  the  development  of 
typhoid  fever  and  of  cholera.  A  moist  ground 
is  also  believed,  on  tolerably  strong  evidence, 
to  be  favourable  to  the  production  of  destruc- 
tive lung-diseases ;  and  there  is  no  doubt  that 
rheumatism  and  catarrhal  affections  are  more 
common  on  damp  soils.  Although  the  in- 
fluence of  the  ground-water  in  cholera  is 
questionable,  and  it  is  not  always  active  in 
the  production  of  typhoid  fever,  it  is  certain 
that  lowering  the  level  of  the  ground-water 
when  it  is  near  the  surface  is  often  followed 
by  the  best  results  on  the  general  health  of 
the  people,  and  in  hot  countries  malarious 
diseases  have  been  greatly  diminished,  even 
when  the  lowering  of  the  ground-water  has 
not  exceeded  a  few  inches.  Becently  a  note- 


I  worthy  relation  has  been  observed  between 
the  autumnal  diarrha^a  of  children  in  towns 
and  the  earth-temperature  under  certain  cir- 
cumstances of  ground-water. 

The  regulation  of  irrigation  operations  also 
has  become  an  important  matter  for  system- 
atic study  and,  if  sewage  irrigation  farms 
continue  to  increase  in  number,  for  regula- 
tion by  the  State.    These  farms  should  not 
j  be  situated  near  to  houses  (not  within  five 
'  himdred  yards  if  possible),  and  the  lands 
should  be  properly  prepared  and  drained  so 
that  there  is  no  stagnancy  of  the  water.  If 
properly  arranged,  it  seems  clear  that  sewage 
I  irrigation  farms  are  not  hurtful  to  the  health 
[  of  their  neighbours ;  but  their  proper  relation 
i  to  streams  that  may  have  to  supply  an  ad- 
jacent population  with  drinking-water  still 
remains  in  question. 

The  regulation  of  forests  ought  to  be  con- 
sidered a  State  matter,  as  the  climate  of  a 
coimtry  and,  therefore,  health  are  greatly 
influenced  by  them.  The  removal  of  forests 
produces  a  variety  of  direct  effects.  Greater 
movement  of  air  over  the  earth  is  permitted; 
the  soil  is  rendered  hotter  in  all  temperate 
and  hot  countries,  colder  in  northern  lands ; 
the  air  is  drier  everywhere,  because  the  rain- 
fall is  lessened,  the  ground  is  drier,  and  the 
evaporation  from  leaves  is  lessened  ;  the 
gi'ound  is  drier,  because  there  is  not  only 
less  rain  but  freer  evaporation,  and  the  roots 
of  the  trees  no  longer  obstruct  the  movement 
of  the  ground-water,  which  flows  off  more 
rapidly.  These  direct  effects  have  a  varying 
sanitary  significance,  according  to  circum- 
stances :  for  example,  increased  movement 
of  air  may  be  injurious,  if  malarious  air  be 
no  longer  kept  away  from  a  town,  as  is 
supposed  to  be  the  case  with  the  Eoman 
Campagna ;  again,  in  hilly  countries  where 
the  trees  have  been  too  much  cleared  off, 
there  occurs  aridity  of  soil  as  a  rule,  and 
greater  rapidity  in  the  amount  of  water 
passing  into  rivers  during  rains,  and  thus 
leading  to  floods.  In  this  island  the  regu- 
lation of  forests  is  not  a  matter  of  much 
national  importance  :  it  is  otherwise  in 
Germany  and  France,  where  laws  exist 
which  restrain  private  action  ^  and  in  Italy, 
Greece,  and  Turkey  the  condition  of  the 
forests  requires  grave  consideration  as  a 
matter  of  public  health,  as  weU  as  of  climate 
and  rainfall.  In  India  this  is  also  the  case, 
and  there  are  several  important  sanitary 
aspects  under  which  the  operations  of  the 
Forest  Department  need  to  be  regarded. 

The  regulation  of  rivers,  such  as  the 
embankments,  narrowings,  deepenings,  and 
removal  of  obstructions,  has  generally  been 
concerned  with  little  else  than  navigation  or 
the  prevention  of  accumulations ;  but  rivers 
are  equally  important  as  they  may  influence 
the  outflow  of  the  land-water  from  their 
drainage  areas,  and  in  that  way  may  affect 
the  dryness  of  the  soil.    In  this  regard  the 


654 


PUBLIC  HEALTH 


condition  of  all  watercourses  is  a  matter  of 
importance,  and  seems  obviously  a  case  for 
State  control.  It  is  not,  however,  usually 
included  in  the  subjects  of  pubhc  health ;  and 
when  any  large  watercourse  is  out  of  order, 
and  inundations  from  the  river  or  from  the 
sea  are  dreaded,  the  Crown  usually  appoints, 
on  the  application  of  the  proprietors  of  the 
adjoining  lands,  a  Commission  of  Sewers, 
or  a  Drainage  Board,  under  the  Land  Drain- 
age Act,  to  consider  what  should  be  done. 

In  another  way  the  regulation  of  rivers  is 
of  importance.    They  supply  the  drinking- 
water  of  the  community  to  a  large  extent, 
and  freedom  from  contamination  is,  there- 
fore, necessary.    For  years  this  has  been 
seen  to  form  one  of  the  most  diflicult  ques- 
tions of  pubHc  health,  and  for  some  years  a 
Eoyal  Commission  was  engaged  in  inquiring 
into  the  causes  and  remedies  of  the  pollution 
of  rivers.    A  new  Commission  has  recently 
presented  its  Report  in  special  relation  to 
supplies  of  drinking-water  for  London.  The 
chief  causes  of  contamination  are  the  dirty 
water  and  sewage  coming  from  towns,  and 
the  refuse  of  trade  operations.    The  former 
can  in  some  measure  be  met  by  irrigation  or 
by  filtration  through  land,  though  the  im- 
mense quantity  of  water  to  be  purified,  and 
the  price  or  position  of  land,  may  cause 
difficulty.    The  admixture  of  trade  refuse - 
water  presents,  however,  the  greater  diffi- 
culty ;  yet  to  prohibit  the  flow  into  streams 
would  sometimes  be  to  prohibit  the  trade 
works.  At  present  there  is  no  settled  standard 
of  pm-ity  for  either  town  or  trade  water  before 
its  discharge  into  streams.    Such  standards 
were  suggested   by   the  Rivers  Pollution 
Prevention  Commissioners,  but  they  have 
never  been  accepted  either  by  Parliament 
or  the  public,  and  it  is  probable  that  for 
actual  working  the  standard  must  vary  with 
the  place  and  trade,  and  must  depend  first 
on  the  demands  made  upon  the  river  for 
drinking  use  ;  and,  for  the  rest,  on  the  purity 
of  the  river  water  into  which  the  dirty 
effluent  is  discharged,  and  the  comparative 
volumes  of  dirty  and  clean  water  thus  mixed 
together — i.e.  upon  the  extent  of  the  dilution 
of  the  impure  with  the  pure  water.  The 
number  and  kind  of  fish  living  in  the  river 
water   are  also  to  be  taken  into  account, 
effluents  of  the  highest  obtainable  purity 
only  being  admitted  into  trout  or  salmon 
rivers.    Thus  it  will  be  seen  that,  at  present, 
little  progress  has  been  made  in  the  pre- 
vention of  the  pollution  of  rivers  in  Eng- 
land, the  interests  involved  in  the  continu- 
ance of  the  polluted  condition  of  streams 
being  exceedingly  strong,  and  the  enforce- 
ment of  the  law  being  in  the  hands  of  autho- 
rities who  are  often  the  greatest  offenders 
against  its  provisions.     The  new  County 
Councils,  however,  have  been  ernpowered  to 
enforce  its  provisions,  and  much  is  hoped  for 
from  the  action  of  these  bodies,  who  wiU  to 


a  great  extent  be  free  from  the  trammels  of 
petty  and  local  interests. 

Of  conditions  operative  upon  the  health  of 
the  individual  and  of  the  community,  the 
one  that  falls  most  conspicuously  within  the 
province  of  Local  Sa/rdtary  Authorities,  as 
of  the  Legislature  which  created  them,  is  the 
condition  imder  which  people  have  their 
dwelling — the   state  and  circumstances  of 
their  habitation,  both  in  the  particular  and  in 
the  aggregate.  So  true  is  this,  and  so  strongly 
is  this  consideration  felt  in  practice,  that, 
for  the  rest,  it  will  be  convenient  to  arrange 
the  subject-matters  of  the  present  article 
1  with  the  notion  of  condition  of  habitation  in 
I  the  foreground ;  and  to  regard  each  subject 
as  it  principally  concerns  communities  in- 
habiting a  larger  or  smaller  place,  or  as  it 
!  concerns  the  particular  habitation.  Thus, 
I  the  general  subject  of  public  health  will, 
I  with  little  exception,  be  here  discussed  with 
reference,  first,  to  collections  of  houses  fonn- 
I  ing  cities,  towns,  and  villages ;  ^  secondly,  to 
separate  houses. 

Cities,  Towns,  and  Villages.— The 

health  of  the  inhabitants  of  Enghsh  towns, 
as  judged  of  by  the  annual  rate  of  mortahty, 
is  not  so  good  as  that  of  the  people  of  rural 
districts.  The  mean  annual  mortality  at  the 
present  time  differs  in  different  towns  from 
16  or  17  to  29  and  30  per  1,000  of  population, 
i  while  during  certain  periods  it  may  be  much 
more.  In  rvural  districts  the  mortality  is 
from  12  to  19  or  20  per  1,000. 


Death-rate  per  1,000 


Town  Districts 

Country  Districts 

1851-60 

24-7 

19-9 

1861-70 

24-8 

19-7 

1871-80 

231 

19-0 

1881-90 

20-3 

17-6 

Referring  for  definition  of  town  and  coim- 
try  districts  to  the  Registrar-General's  annual 
reports,  the  above  table  shows  the  differences 
between  m-ban  and  rural  death-rates  in  Eng- 
land. It  will  be  seen  that  the  difference  has 
been  less  of  recent  years  than  it  was  twenty 
or  thirty  years  ago.  The  town  death-rate 
has  decreased  more  rapidly  than  the  rural, 
giving  prima  facie  ground  for  a  behef  that 
the  towns  have  derived  more  advantage  fi-om 
sanitary  measures  than  have  the  coimtry 
districts,  where  sanitation  has  been  far  less 
progressive. 

'  There  is  no  official  definition  of  what  constitutes 
a  town  as  opposed  to  a  village,  but  the  reader  may 
have  in  mind  a  population  of  2,000  or  more,  not 
widely  scattered,  as  being  here  regarded  as  a  town 
rather  than  a  village.  Let  ib  be  observed  that  the 
term  '  urban  sanitary  district,'  while  it  applies  to 
the  majority  of  English  towns,  can  also  apply  to 
petty  hamlets  of  two,  four,  or  six  hundred  inliabi. 
tants.  Some  specialities  of  ^dllage  and  rural  sani- 
tation will  be  considered  in  the  sequel. 
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The  causes  of  the  difference  are  various. 
In  some  degree,  no  doubt,  the  more  rapid 
improvement  observed  in  urban  death-rates 
is  to  be  attributed  to  the  uicreasiug  migra- 
tion from  coimtry  into  town  of  adolescents 
and  yoimg  adults,  whose  contribution  to  the 
death-roll  of  any  conununity  is  small  com- 
pared with  that  of  people  at  lower  and  higher 
ages.  But,  this  consideration  apart,  we  may 
be  confident  that  the  more  rapid  improve- 
ment in  urban  death-rates  does  in  truth  re- 
present larger  sanitary  progress  in  town  than 
in  country.  "We  have  only  to  observe  the 
larger  scope  for  such  progress  afforded  by 
urban  populations. 

In  towns  there  is  greater  crowding  of 
houses,  with  a  higher  degree  of  impurity  in 
the  air  of  the  houses,  more  of  complete  de- 
stitution, a  greater  prevalence  of  infectious 
diseases,  and  greater  exposure  in  tmhealthy 
trades.  The  urban  inhabitants  are  also  on 
the  whole  more  intemperate,  feeble  at  birth, 
and  have  less  active  exercise  in  the  open  air 
than  the  rural  population.  In  towns,  com- 
pared with  the  country,  it  is  especially  the 
mortaHty  of  children  under  five  years  old 
which  swells  the  death-rate,  since  it  is  the 
ages  of  infancy  which  suffer  most  from  bad 
and  improper  food  and  from  the  impure  air 
of  the  houses  of  the  poor.  In  aU  cities  there 
are  districts,  inhabited  by  wealthy  people, 
where  the  mortality  will  bear  comparison 
with  healthy  country  places,  even  if  age  be 
compared  with  age  in  the  population  which 
yields  the  death-rate.  It  ought  to  be  possible, 
therefore,  to  raise  the  health  of  the  inhabi- 
tants generally  towards  the  standard  of  these 
favoured  parts;  and  the  object  of  the  local 
government  should  be,  by  thought  and  con- 
trivance, to  overcome,  as  far  as  may  be,  the 
difficulties  that  poverty  puts  in  the  way  of 
health. 

Hygienic  Conditions  of  Cities,  Towns,  and 
Villages. — These  are  conditions  referable  to  : 

1.  The  site  and  soU. 

2.  The  arrangement  and  building  of 
houses. 

S.  The  water-supply. 

4.  The  removal  of  refiise-water  and  of 
dry  refuse. 

5.  The  removal  of  excreta. 

6.  The  conservancy  of  the  surface. 

7.  The  supply  of  food,  including  the  regu- 
lation of  slaughter-houses,  dafries,  and  bake- 
houses. 

8.  The  regulation  of  trades. 

9.  The  arrest  of  infectious  diseases. 

10.  The  disposal  of  the  dead. 

11.  The  supervision  of  nuisances. 

1.  The  Site  and  Soil. — The  sites  of  old 
cities  were  fixed  by  reason  of  war  or  com- 
merce, or  oi  vicinity  to  water-supply ;  when 
modern  cities  arise,  it  is  often  in  conse- 
quence of  the  development  of  new  industries, 
such  as  depend  on  coal  and  iron,  or  such  as 
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cotton  or  woollen  works,  where  the  site  is 
determined  by  convenience  of  manufac- 
tures. In  England  new  towns  and  villages 
spring  up  without  regulation,  and  when  they 
attain  a  certain  size,  and  some  sort  of  muni- 
cipal government  is  formed,  it  is  often  too 
late  to  consider  the  wholesomeness  of  the 
groimd  or  to  attend  to  the  arrangement  and 
construction  of  houses.  It  were  to  be  de- 
sired that  the  Legislature  should  secure  for 
towns,  during  their  period  of  growth  and  ex- 
tension, adequate  attention  to  such  matters. 
For  too  often  in  the  case  of  old  towns  Local 
Improvement  or  Health  Acts  are  found  to 
be  needed,  in  order  to  remedy  slowly  and 
laboriously  the  errors  of  bygone  times. 

In  respect  of  the  site  it  is  necessary  to 
dry  the  ground  if  it  is  at  all  damp,  and  to 
keep  it  from  being  contaminated  by  injurious 
or  offensive  effluvia.  It  is  one  of  the  advan- 
tages of  sewering  towns  that  the  ground  is 
thereby  drained ;  and  brick  sewers  were  for- 
merly laid  so  as  to  admit  subsoU  water  and 
drain  the  ground  as  well  as  to  serve  as 
channels  for  house-waters.  For  the  former 
object  of  drying  the  soil,  every  town  ought 
to  have  a  system  of  pervious  sewers ;  and 
for  the  second  object,  it  is  best  to  have  a 
system  of  impervious  sewers  combined  with 
the  deep  drainage  of  the  soil.  There  should 
be  no  cesspits  or  middens,  or  manure  heaps, 
in  uncemented  holes ;  every  refase  of  this 
kind  ought  to  be  removed  and  never  allowed 
to  soak  into  the  ground.  The  ground  ought 
in  fact  to  be  secured  against  every  source  of 
contamination.  Paving  of  all  streets  and 
courts,  so  as  to  prevent  surface  impurities 
from  soaking  in,  and  great  care  in  the  con- 
struction of  the  pubhc  sewers,  will  keep  the 
soil  of  a  city  free  from  those  impurities  which, 
under  the  influence  of  heat,  water,  and  air, 
generate  injurious  effluvia  that  may  be  sucked 
into  houses.  It  is  necessary  also  to  have 
rules  about  'made  ground.'  Inequalities  in 
the  surface  of  the  ground  are  often  levelled 
by  filling  in  with  refase  of  aU  kinds ;  house 
and  chemical  refuse,  and  dredgings  from 
rivers,  with  other  rubbish,  are  sometimes 
used.  Decomposition  goes  on  in  such  soils, 
and  eventually,  if  not  too  foul,  they  purify 
themselves,  but  for  this  time  is  required.  In 
the  '  cinder  refuse '  of  Liverpool,  which  is 
tolerably  free  from  impurities,  at  least  three 
years  are  required  for  the  disappearance  of 
the  more  easily  decomposed  animal  and 
vegetable  matters.  In  other  made  soils  it 
may  be  longer ;  and  when  soil  is  very  impure, 
as  in  the  case  of  old  graveyards,  it  is  \m- 
certain  how  long  it  is  before  it  would  be  safe 
to  build  upon  it.  Every  made  soil  should  be 
well  drained,  so  that  air  and  water  may 
freely  pass  through  it,  and  the  best  should 
have  been  laid  down  for  three  or  four  years 
before  being  built  upon. 

The  leakage  of  coal-gas  from  pipes  is  a 
point  to  be  guarded  against,  and  the  ease  of 
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preventing  this  would  be  much  increased  by 
the  use  of  subways. 

With  respect  to  the  means  of  covering  the 
Bides  of  city  streets  for  foot  passengers,  good 
stone  paving  or  the  like  is  essential ;  for  it 
greatly  increases  the  ease  of  cleaning  the 
Biurface.  Full  powers  are  given  to  Sanitary 
Authorities  for  this  purpose. 

The  question  of  the  best  kind  of  road  for 
horse  and  carriage  traffic  is  not  quite  so  easily 
settled ;  there  are  four  principal  plans  :  mac- 
adamising, granite  blocks,  wood,  and  asphalte. 
As  a  mere  matter  of  health  the  two  last  are 
preferable ;  there  is  less  debris,  greater  ease 
of  cleaning,  and  less  noise.  Both  mac- 
adamised and  granite-block  roads  soon  get 
worn  into  fine  mud,  which  is  made  up  of 
finely  comminuted  stone  mixed  with  drop- 
pings from  horses,  and  the  like.  In  wet 
weather  this  is  washed  into  the  sewers, 
which  it  aids  in  obstructing,  and  it  forms  a 
useless  part  of  the  sewage.  In  dry  weather 
it  becomes  pulverised,  floats  in  the  air  and 
is  one  of  the  ingredients  of  city  air,  firom 
which  it  is  deposited  as  dust.  Wood  and 
asphalte  break  up  much  more  slowly  and  are 
more  easily  cleaned  both  by  rain  and  by 
washing. 

2.  The  Arrangement  and  Building  of 
Houses. — The  arrangement  of  houses  and 
streets  in  towns  is  influenced  by  many  cir- 
cumstances. A  good  return  for  money, 
facility  of  locomotion,  and  beauty,  are  the 
chief  considerations  in  new  towns.  In  old 
cities  questions  of  defence  and  of  materials 
have  especially  regidated  the  size  and  direc- 
tion of  their  streets,  and  the  height  and  com- 
pression of  their  houses.  Many  considera- 
tions will  always  influence  the  formation  of 
streets,  but  a  free  passage  of  air  to  all  parts 
of  a  town  is  a  cardinal  point,  which  should 
receive  the  utmost  attention.  The  more 
numerous  and  the  wider  the  streets  are,  the 
less  impeded  will  be  the  air-flow  ;  in  no  case 
should  a  street  be  less  in  width  than  one  and 
a-half  times  the  height  of  a  house.^ 

There  should  be  open  spaces,  arranged  to 
allow  ready  movement  of  air  through  them 
at  the  back  of  the  houses,  and  all  '  back-to- 
back  '  building  should  be  illegal.  The  erec- 
tion of  narrow  lanes  and  alleys  should  be 
prohibited  in  all  new  towns,  and  the  back 
courts  so  common  in  our  older  towns  ought 
to  be  gradually  removed.  Additional  open 
spaces  should  be  provided  at  intervals. 
Wide  straight  streets  are  useful  for  ventila- 
tion, and  are  best  for  the  laying  of  pipes  and 
tramways.  Straight  lines  are  by  some  not 
considered  beautiful,  but  for  the  most  part 
they  are  certainly  most  convenient. 

Powers  are  given  to  Urban  Authorities 
to  make  by-laws  regulating  the  width  of  new 
streets,  providing  for  sewerage,  foundation  of 

'  In  some  local  Acts  the  width  of  a  street  is  fixed 
at  the  height  of  a  house,  but  this  is  too  small. 
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houses,  spaces  for  air  about  houses,  the 
drainage  of  buildings,  and  other  points.  As 
regards  existing  towns,  these  Authorities  are 
enabled  to  purchase  dwellings  in  order  to 
improve  streets,  to  set  back  houses  when 
rebuilt,  and  in  cases  where  only  the  front 
of  a  house  in  a  street  is  taken  down  they 
may  prescribe  the  line  of  the  new  building. 
Larger  powers  of  demolition  and  reconstruc- 
tion, moreover,  are  given  by  the  Artisans' 
Dwellings  Act  and  various  local  statutes. 
It  has  been  said  that  due  provision  should 
be  made  beforehand  for  the  proper  construc- 
tion of  the  many  new  towns  which  must 
needs  spring  up  in  the  course  of  another 
century.  The  case  seems  clear  for  the  com- 
munity at  large  to  regulate.  Matters  so 
important  as  these  for  the  general  health  of 
the  population  are  proper  for  Imperial  legis- 
lation to  deal  with  to  a  greater  degree  than 
has  been  yet  recognised  in  any  Act.^  In 
their  principles  at  least,  such  matters  should 
not  be  relegated  to  Local  Authorities,  for 
them  to  accept  and  to  use  according  to  the 
local  caprice  of  the  moment. 

An  important  point  to  determine  is  the 
height  of  the  houses.  In  England  a  large 
proportion  of  our  towns  consists  of  low  brick 
houses.  If  these  are  not  too  crowded  they 
give  a  good  distribution  of  the  inhabitants, 
and  oppose  little  obstacle  to  the  movement  of 
air.  When  the  houses  are  very  lofty  the  afr- 
currents  must  be  much  more  impeded,  and 
therefore  the  streets  ought  to  be  much  wider, 
and  open  spaces  behind  and  about  them 
ought  to  be  more  carefully  secured.  It  is 
not  possible  to  state  with  any  precision  the 
number  of  persons  who  may  be  located  on 
an  acre — this  will  depend  in  the  main  on 
the  construction  of  the  individual  houses ; 
but  it  may  be  laid  down  as  a  general  rule 
that,  however  small  be  the  size  of  the  houses, 
the  amount  of  ground  not  occupied  by  them 
in  any  given  acre  should  be  as  great  as 
the  amount  actually  taken  up  by  houses, 
and.  such  a  rule  should  a  fortiori  be  main- 
tained in  the  case  of  more  populous  houses. 
Where  the  houses  of  a  town  are  intended, 
each  of  them,  for  the  lodgment  of  several 
families,  and  consist  (with  the  name  of 
'  flats '  or  '  mansions ')  of  a  number  of 
separate  dweUings  piled  up  on  the  top  of  each 
other,  it  is  of  even  greater  importance  that 
the  relation  between  inhabited  and  unin- 
habited area  should  be  properly  regulated. 

1  As  an  instance  of  the  necessity  of  this  State  in- 
terference, the  case  of  Liverpool  may  be  cited.  More 
than  seventy  years  ago  the  Corporation  was  warned 
by  the  medical  practitioners  of  Liverpool  that  the 
houses  then  being  erected,  and  their  arrangement, 
must  prove  unhealthy  dwellings.  No  regard  was 
paid  to  this,  and  now  Liverpool  will  have  to  undo, 
at  enormous  cost,  what  might  at  the  time  have  been 
put  a  stop  to  with  ease.  Numerous  papers  by  Dr. 
Eussell,  Medical  Officer  of  Health,  of  Glasgow, 
exemplify  the  some  thing  in  a  most  striking  manner, 
by  the  case  of  Glasgow. 
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Such  flats  or  mansions  ought,  for  the  sake  of 
air  and  light,  to  be  provided  with  exceptional 
arrangements  for  space  about  them,  with, 
concurrently,  abundant  ventilation  of  streets 
and  provision  of  open  spaces.  They  may 
serve  to  illustrate  the  foregoing  contention 
as  to  the  need  for  central  control  over  the 
arrangements  of  streets  and  houses;  tor 
Local  Authorities  can  hardly  be  expected  to 
know  the  misfortunes  that  have  belaUen 
Paris  and  Edmbm-gh  through  want  of  due 
regulation  of  houses  of  this  class.  The 
construction  of  the  separate  houses  cannot 
be  altogether  a  matter  of  control  absolute 
by  a  municipahty;  and  certaki  rules  as  to 
ground-plan,  foimdations,  and  arrangement 
of  closets,  and  the  thickness  of  party  walls 
are  habitually  enjoined  by  the  State  upon 
Local  Authorities  desirous  of  regulating  then- 
new  buildings ;  while  sufficient  liberty  is 
afforded  to  the  requirements  and  tastes  of 
individual  owners  and  architects. 

So  in  all  houses,  whether  urban  or  rural, 
there  should  be  means  of  ventilation  for 
every  room  ;  no  inhabited  room  should  have 
a  borrowed  hght,  but  should  have  a  window 
opening  directly  on  the  external  air ;  every 
window  should  open,  and  especially  at  the 
top;  every  room  should  be  of  good  height, 
not  less  than  nine  feet  in  the  smallest,  and 
ten  and  eleven  feet  in  larger  rooms;  the 
closets  oughtto  be  arranged  in  such  a  manner 
that,  in  addition  to  ventUation  of  the  closet 
itself,  there  should  be  thorough  cross  ventila- 
tion into  the  open  air  between  the  closet 
and  the  rest  of  the  house,  and  this  is  best 
accomplished  by  having  projecting  portions 
of  the  building  to  contain  the  closets  ;  every 
house  should  be  provided  vnth  closets  in  due 
proportion  to  its  population ;  there  should 
Tdc  proper  water-supply,  with  easily  inspected 
storage,  if  house-storage  is  permitted,  and 
easy  methods  of  carrying  off  the  dirty  house- 
water  ;  there  should  be  proper  arrangements 
for  the  collection  and  temporary  storage  of 
dry  house  refuse  ;  and  house  drains  and 
pipes  should  be  constructed  and  ventilated  on 
the  principles  that  will  presently  be  set  forth. 

All  these  matters  are  easy  to  regulate 
without  interfering  too  much  with  the  plans 
of  the  architect. 

3.  The  Water-supply. — In  a  town  with 
sewers  and  water-closets  it  is  generally  con- 
sidered that  the  supply  of  water  per  head 
daily  should  not  be  less  than  25  gallons  ;  and 
if  there  are  trades  using  large  quantities  of 
water,  from  five  to  ten  gallons  additional 
(reckoned  per  head  of  population)  are  wanted 
for  the  town.  If  there  are  no  water-closets, 
from  14  to  20  gallons  per  head  daily  appears 
to  be  the  amount  usually  considered  sufficient 
in  large  English  towns. 

The  sources  of  supply  are  natural  lakes, 
artificial  lakes  and  gathering  grounds,  rivers, 
springs,  and  wells.     In  tovras  of  any  size 


superficial  and  shallow  wells  are  always 
suspicious  sources.  Local  Authorities  have 
powers  to  undertake  the  public  supply  of 
water,  and  to  protect  water-supphes ;  also 
to  close  wells,  tanks,  cisterns,  or  pumps  if 
the  water  be  polluted. 

The  following  are  the  matters  of  chief 
importance  in  towns :  (a)  The  supply  should 
be  taken  from  sources  capable  of  affording  a 
quantity  adequate  to  the  present  and  proxi- 
mate wants  of  the  town,  with  such  approach 
to  constancy  as  may  be  attainable.  In 
quality,  the  great  points  are  to  ensure  that 
the  water  is  clear  or  is  easily  or  completely 
freed  from  sediment  by  sand-filtration,  and  is 
well  aerated,  pleasant  to  taste,  and  without 
smeU;  that  it  contains  no  injurious  animal 
constituents,  and  cannot  become  contami- 
nated with  excreta  of  men  or  animals,  or  with 
foul  water  from  houses  ;  that  it  contains  no 
injurious  amount  of  vegetable  matter  (not 
more  than  2  or  3  grains  per  gallon),  and  that 
its  mineral  constituents  are  of  moderate 
amount,  not  exceeding  60  grains  per  gallon 
as  a  maximiim,  and  consisting  of  such 
mineral  matters  as  are  not  likely  to  be  in- 
jurious. With  respect  to  lime  especially, 
much  discussion  has  taken  place  as  to 
whether  soft  or  hard  (from  calcium  carbon- 
ate) water  is  best  for  a  tovm ;  the  soft  water 
is  preferred  for  many  trades  and  is  probably 
best  for  health,  though  it  has  been  found  im- 
possible to  prove  this  by  statistics ;  it  is  cer- 
tain that  the  inhabitants  of  numerous  towns 
using  a  good  chalk  water  have  excellent 
health,  and  it  would  seem  in  fact  that  the 
question  between  water  hard  from  calcium 
carbonate  and  soft  water  is  not  an  important 
one.  When  water  is  hard  from  calcium 
chloride  and  sulphate  it  is  thought  to  be 
objectionable  to  health.  The  great  point  in 
choosing  water  is,  in  practice,  its  freedom 
from  any  chance  of  contamination  with  ex- 
creta, or  with  refuse  matter  from  habitations. 

The  duties  of  a  medical  officer  of  health 
should  include  the  supervision  of  the  som-ces 
of  supply,  so  as  to  detect  and  prevent  any 
possible  contamination. 

The  water  when  supphed,  except  in  the 
case  of  deep  well  waters,  most  commonly 
needs  to  be  stored  and  filtered.  The  reser- 
voirs of  our  towns  contain  from  one  to  three 
months'  supply,  or  less  if  the  supply  is  very 
uniform  in  quantity.  The  reservoirs  reqmre 
to  be  placed  so  as  to  be  clear  of  trees,  and 
protected  from  danger  of  anything  being 
thrown  into  them.  Filters  are  usually  made 
of  sand  about  3  feet  in  depth  resting  upon 
gravel,  and  the  water  is  passed  through  at 
the  rate  of  from  |  to  1  gallon  to  every  square 
inch  of  surface  in  24  hours.  The  upper  sand 
of  the  filters  requires  frequent  cleaning,  and 
should  be  regularly  inspected.  This  plan 
acts  well,  but  constant  supervision  is  neces- 
sary. 

After  filtration  the  water  is  distributed 
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by  means  of  pipes,  usually  by  iron  pipes, 
tarred  or  concreted  inside,  for  the  larger  con- 
duits, and  then  by  lead  pipes,  or,  what  is 
better,  tinned-lead  pipes,  for  the  smaller. 
Both  iron  and  lead,  and  especially  the  latter, 
are  dissolved  by  some  waters,  and  the  ques- 
tion whether  lead  is  so  dissolved  has  often  to 
be  answered  ;  in  examining  into  this  matter 
the  water  should  be  taken  after  it  has  been 
in  contact  with  the  pipes  for  some  hours. 

Carried  down  the  public  pipes,  the  water  is 
either  delivered  at  intervals  to  house  cisterns, 
or,  what  is  far  better,  is  supplied  on  the  con- 
stant plan  without  house-storage.  If  it  be 
not  possible  to  dispense  with  house-cisterns, 
they  should  be  well  made  of  slate,  stoneware, 
or  galvanised  iron,  should  be  able  to  be  easily 
inspected  and  cleaned,  and  their  overflow 
pipes  should  always  end  in  the  open  air, 
never  go  into  any  sewer.  The  greatest  care 
should  be  taken  that  the  cistern  water  shall 
run  no  risk  of  contamination  by  absorption 
of  foul  air  or  by  soakage  into  the  cistern, 
which  should  be  well  covered  to  prevent  dust 
getting  in. 

If  the  '  constant  system  '  is  in  force,  it 
should  be  truly  constant,  for  if  the  water  is 
cut  off  at  intervals  and  the  house-pipes  are 
then  emptied,  or  if  leakages  take  place  in  the 
street  mains,  air  must  be  drawn  into  them, 
and  this  air  may  be  foul ;  it  has  even  happened 
that  dirty  liquids  have  been  sucked  into  water- 
pipes,  as  where  a  closet  service-pipe  direct 
from  the  house-main  has  been  connected 
with  a  choked  closet-pan,  and  in  this  way 
excreta  have  not  ordy  passed  into  these 
house-pipes,  but  have  even  got  into  the  mains. 
In  a  similar  manner,  when  sewers  are  laid  in 
the  same  trenches  as  water-mains,  liquids 
escaping  from  leaky  sewers  may  find  their 
way  through  bad  joints  or  fissures  in  water- 
pipes.  This  is  most  liable  to  occur  during 
intermissions  in  the  water-service ;  but  the 
same  insuction  into  water-pipes  may  occur 
while  the  pipes  are  fuU,  if  the  water  be 
running  through  them  with  great  velocity. 
This  fact  is  not  sufficiently  recognised,  even 
by  water- engineers  ;  yet  it  has  been  con- 
cerned in  the  distribution  of  enteric  fever 
broadcast  in  a  community. 

Under  a  constant  system  and  under  an  in- 
termitting system  alike,  small  service-cisterns 
are  needed  for  water-closets  and  for  kitchen- 
boilers,  and  precautions  have  to  be  taken 
with  these  cisterns  equally  with  larger  storage- 
cisterns.  In  fact,  too  great  care  cannot  be 
taken  in  thoroughly  guarding  water-pipes 
and  cisterns  in  every  way. 

The  sources  of  contamination  of  drinking- 
water  are  very  niunerous,  and  may  affect  the 
water  at  its  source,  in  its  flow,  in  the  reservoir, 
or  during  distribution.  If  stored  in  houses 
it  is  especially  exposed  to  risk ;  and  this  is 
the  grand  argument  for  constant  service,  that 
the  water  may  be  delivered  immediately  after 
filtration.    The  plan  of  cistern-storage,  in- 


deed, lessens  those  risks  that  are  incidental 
to  intermissions  ;  but  this  plan  demands  that 
cisterns  be  properly  made  and  placed,  and  be 
regularly  cleaned.  For  low-rented  houses 
these  conditions  are  very  difficult  of  attain- 
ment, and  therefore  the  constant  service  is 
peculiarly  adapted  to  the  houses  of  the  poor. 

In  all  towns  the  service  should  be  at  high 
pressure,  so  that  water  may  be  carried  to 
every  floor  and  thus  labour  be  spared,  and 
the  freshness  of  the  water  be  secured.  In 
places  where  the  water  is  not  carried  into  the 
houses,  but  is  fetched  from  pumps  or  from 
'  hydrants  '  in  the  street,  it  has  to  be  stored 
in  the  houses  in  buckets,  and  runs  many 
chances  of  impurity. 

A  town  requires  water  for  public  purposes, 
such  as  for  public  baths,  washhouses,  flooding 
and  washing  streets,  flushing  sewers,  and 
putting  out  fires.  Statutory  powers  are  given 
for  carrying  out  these  objects. 

4.  The  Disposal  of  Dirty  House-water  and 
Dry  Bef use.— After  being  distributed  and  used 
in  houses  or  trades,  the  water  with  the  im- 
pinrities  it  has  gathered  must  be  carried  out 
of  the  town.  The  inhabitants  should  have 
no  difficulty  in  getting  rid  of  their  dirty 
water,  or  else  dirty  water  will  come  to  be 
used  improperly  several  times  over.  Houses 
ought  to  have  convenient  sinks  discharging 
by  trapped  pipes  opening  outside  the  house, 
not  into  a  drain,  but  over  a  drain-grating. 
From  hence  it  must  go  along  pipes  or 
sewers,  and  be  disposed  of  at  the  outfaU  in 
some  way.  House-water,  besides  other  im- 
purities, invariably  contains  some  portion  of 
urine.  It  is  not  fit  to  be  at  once  discharged 
into  streams,  but  as  its  fertilising  powers  are 
considerable  it  is  weU  adapted  for  irrigation 
on  land.  The  plan  involving  the  least  ex- 
pense appears  to  be  to  filter  it  by  intermittent 
filtration  on  a  small  area  of  properly  prepared 
and  drained  groimd,  and  then  to  carry  it 
into  the  nearest  stream. 

The  dry  refuse  of  houses  consists  of  cinders 
and  ashes,  remains  of  food,  dust  from  sweep- 
ings, and  various  other  used-up  articles  of 
house  life.  In  some  towns  there  is  little 
difficulty  in  disposing  of  this  refuse.  After 
being  carted  away  it  is  sorted,  and  every 
article  finds  a  sale.  In  other  towns,  however, 
the  disposal  of  the  house-refuse  is  a  matter 
of  difficulty  and  expense.  A  system  of  de- 
stroying the  refuse  by  fire  in  destructor 
furnaces  has  of  late  years  come  largely  into 
use  in  various  towns.  The  refuse  contains  a 
sufficiency  of  combustible  material  in  the 
shape  of  cinders  to  ensure  its  complete  de- 
struction in  a  properly  designed  furnace,  and 
the  waste  heat  may  be  utilised  for  various 
mimicipai  purposes,  e.g.  for  converting  the 
contents  of  pail  closets  into  a  dry  manure,  or 
for  generating  steam  in  boilers  for  driving 
electric-lighting  machinery.  The  clinkers, 
when  withdrawn  firom  the  furnace,  can  be 
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ispround  down  in  a  mortar-mill  and  converted 
into  mortar,  bricks,  or  concrete.  Sanitarily 
considered,  the  destruction  by  heat  of  dust- 
bin refuse  is  far  preferable  to  the  old-fashioned 
sorting  method. — In  some  places  the  dry 
refuse  is  placed  every  day  by  the  inhabitants 
in  front  of  the  houses  and  is  removed  by 
scavengers.  In  other  places  there  must  be 
storage  of  refuse  on  the  premises  for  a  vary- 
ing number  of  days  ;  if  this  is  requisite,  every 
house  should  have  a  properly  prepared  dust- 
bin, well-paved  to  prevent  soakage,  well- 
covered  so  as  to  be  kept  dry,  and  so  placed 
as  to  be  away  from  the  house,  though  con- 
venient for  the  house  as  well  as  for  the  town- 
scavengers.  In  the  building  of  any  house 
the  arrangements  for  the  position  of  the  dust- 
bin are  almost  as  important  as  those  for  the 
closets.  Of  late,  galvanised  iron  paUs  with 
tight-fitting  lids  have  come  largely  into  use 
to  replace  brick  dust-bins  for  the  storage  of 
dry  house-refuse,  and  being  non-absorbent 
they  are  far  more  cleanly  and  suitable  re- 
ceptacles than  brick  structures  ever  could  be. 
The  removal  ought  to  be  frequent  and  regular, 
but  the  frequency  has  to  be  fixed  by  special 
circumstances.  As  far  as  possible  organic 
refuse  (food  scraps,  &c.)  should  be  burnt  in 
the  kitchen  fire,  and  not  stored  on  the  pre- 
mises to  await  removal  by  the  scavengers. 

5.  The  Bemoval  of  Excreta. — The  excreta 
of  the  skin  and  lungs  are  got  rid  of  by  ventila- 
tion and  washing,  so  that  this  heading  refers 
only  to  the  solid  and  Uquid  excrements. 
These  average  respectively  (for  both  sexes 
and  all  ages)  about  2^  ounces  avoirdupois 
of  solid  excrement  and  40  fluid  ounces  of 
urine  per  diem. 

The  excreta  ought  not  to  soak  into  the 
earth,  or  to  remain  near  dwellings.  The 
common  privy  and  the  '  midden '  of  northern 
towns  can  only  with  difficulty  be  brought  to 
fulfil  these  conditions.  In  towns  above 
10,000  inhabitants  it  now  seems  clear  that 
there  is  no  possibOity  of  using  the  earth- 
closet  system,  on  account  of  the  expense  of 
preparation  and  transport  of  dry  earth. 
Therefore,  for  towns,  two  or  perhaps  three 
plans  only  remain  :  (1)  The  dry  plan  with 
frequent  removal,  with  perhaps  such  deodor- 
isation  as  the  ashes  of  the  house  may  give  ; 
the  so-called  '  pail  system '  is  one  form  of 
this  dry  plan.  (2)  The  water  system,  the 
excreta  being  carried  off  from  the  house  along 
drains  and  sewers,  by  the  aid  of  water.  (3) 
The  air  or  pneiunatic  systems  of  Captain 
Liernur  and  M.  Berlier,  in  which  the  excreta, 
unmixed  with  water,  are  sucked  through 
pipes  into  a  central  reservoir  by  an  air-pump, 
worked  by  a  steam-engine.  These  last  plans  of 
removal  will  not  be  further  considered  here  : 
they  are  as  yet  unfamiliar  to  us,  and  are 
perhaps  not  altogether  well  suited  to  English 
habits  ;  they  are  now  being  fuDy  tried  on  the 
Continent. 
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It  would  not  be  possible  to  discuss  here  the 
relative  value  and  the  technical  details  of  the 
pail  and  the  water  systems.  Both  are  largely 
used  in  England.  The  pail  system,  as  the 
most  adaptable  (among  dry  systems)  to  the 
conditions  of  a  town,  has  been  used  in  towns 
where  proper  sewers  cannot  be  made  or 
water  is  deficient,  or  where  land  cannot  be 
obtained  for  irrigation  or  filtration,  owing  to 
the  expenses  involved.  It  has  the  disadvan- 
tage of  keeping  the  excreta  for  some  days 
near  the  house,  besides  being  sometimes 
attended  with  nuisances  in  the  working. 
But,  on  the  whole,  it  is  capable  of  keeping  a 
town  clean  when  it  is  properly  carried  out, 
and  it  is  an  immense  advance  over  the  old 
midden  and  cesspool  systems,  which  retained 
the  excreta  in  the  filthiest  receptacles  for 
long  periods  in  the  very  midst  of  the  people. 
It  is  of  the  essence  of  the  pail  system  that 
the  removal  of  the  excreta  should  be  fre- 
quent, that  is,  if  practicable,  every  day.  After 
removal,  the  excreta  are  applied  at  once  to 
the  land,  or  are  made  into  poudrette.  In  some 
towns  the  house-ashes  are  thrown  on  a  wire 
screen,  so  as  to  allow  the  fine  ash  to  fall  on 
the  excreta — this  is  sometimes  called  the 
'  ash  plan ' ;  in  other  cases  deodorants  are 
used.  The  '  Goux  system  '  is  to  place  some 
absorbent  material  round  the  interior  of  the 
pail  to  absorb  the  urine. 

The  water  system  is  more  elaborate,  and 
probably  more  expensive,  but  if  properly 
carried  out  is  more  effectual.  If  a  town  can 
make  good  sewers,  and  can  find  water  for 
flushing  and  land  through  which  the  sewer- 
water  can  be  passed  (by  filtration  or  irrigation, 
or  both),  the  water  system  is  the  best  for  health. 

There  cannot  be  many  towns  deficient  in 
the  quantity  of  water  needed  for  the  proper 
use  of  a  water  system.  By  some  simple 
contrivances  waste  water — the  water  that 
has  been  put  to  other  domestic  pm'poses — 
can  be  made  use  of  for  washing  out  the 
closets.  Slop-closets  and  trough-closets,  in 
which  these  contrivances  are  used,  are  found 
to  work  efficiently,  and  to  economise  water 
in  places  where  there  is  but  scant  supply. 

The  drainage  of  every  house  that  dis- 
charges its  excrements  by  the  water  system 
should  possess  the  following  arrangements 
for  disconnecting  the  drain-air  fi'om  the  air 
of  the  common  sewer,  and  for  dispersing  the 
foul  air  of  its  own  particular  drain :  (a)  near 
the  junction  with  the  sewer  the  house-drain 
should  be  provided  with  a  'siphon-trap,' 
through  which  all  the  hquids  of  the  house 
must  pass,  and  which,  therefore,  must  always 
be  charged  with  water  while  the  house  is 
inhabited;  (&)  an  opening  from  the  house- 
drn,in  to  the  outside  air,  made  on  the  hoiise 
side  of  the  siphon-trap,  to  provide  for  the 
escape  of  any  sewer-air  that  may  foi'ce  the 
trap :  the  habitual  function  of  this  opening, 
however,  is  to  serve  as  an  inlet  to  the  house- 
drainage  ventilating  system;  the  outlet  of 
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this  system  being  (c)  a  pipe  in  continuation 
of  the  farther  end  of  the  drain  carried  up 
'  fidl-bore  '  to  the  roof,  its  end  at  this  spot 
being  left  open. 

It  is  essential  that  sewers  should  be  well 
constructed ;  they  should  allow  no  deposit ; 
and  they  should  be  thoroughly  ventilated. 
Deposits  are  prevented  by  having  egg-shaped 
sewers  with  a  proper  fall,  easy  means  of 
access  for  inspection  and  cleaning,  and  a 
regular  flow  of  water,  with  periodical  flushing. 
The  ventilation  of  sewers,  which  is  now  en- 
forced by  law,  is  best  effected  by  having 
numerous  openings — as  many,  in  fact,  as  can 
be  made — so  as  to  allow  constant  and  free 
interchange  between  the  sewer-air  and  the 
atmosphere.  These  openings  may  be  by 
street-gratings  or  by  special  shafts,  according 
to  circumstances.  Ventilation  through  fur- 
nace chimneys  is  inadvisable,  and  is  of  no 
avail  for  distant  portions  of  the  sewers.  For 
the  dead  ends  of  sewers  and  in  narrow  streets 
and  courts,  shafts  of  not  less  than  6  inches 
diameter,  carried  up  from  the  crown  of  the 
sewer  to  above  the  roofs  of  the  houses,  should 
be  provided.  But  in  whatever  way  the  ven- 
tilation is  carried  out,  the  rule  must  be  to 
have  the  freest  communication  between  the 
sewer-air  and  the  general  atmosphere.  This 
free  ventilation  occasions  no  offence  if  the 
sewers  are  properly  made  and  kept ;  while,  if 
the  air  of  sewers  at  the  ventilators  is  found 
offensive,  the  ventilation  wiU  at  least  have 
provided  against  the  more  dangerous  dis- 
charge of  the  foul  air  into  houses. 

Sewers  have  been  objected  to  on  account 
of  the  occasional  spread  of  typhoid  fever  and 
diarrhceal  affections,  and  perhaps  of  cholera 
and  diphtheria,  by  their  agency  ;  but,  if 
properly  arranged,  and  with  disconnexion 
between  the  sewer  and  houses,  there  would 
be  no  danger ;  and  it  is  difficult  to  see  how 
sewers  can  be  displaced,  or  any  other  plan 
be  substituted  for  them,  in  a  town.  The 
house-water  must  be  carried  off,  and  it  is 
impure  even  if  no  excreta  are  allowed  to  flow 
in.  Even  if  the  paH  or  other  system  for  ex- 
crement disposal  be  adopted,  there  must  still 
be  town  sewers  for  dirty  house- water,  and  all 
the  precautions  above  alluded  to  must  be 
enforced.  Sewers,  then,  whether  or  not  they 
receive  the  excreta  of  a  town,  are  a  necessity, 
and  with  proper  construction  and  manage- 
ment they  certainly  ought  to  be  solely  bene- 
ficial to  the  pubHc  health.  It  is  certain  that 
when  a  town  is  well  sewered  the  prevalence 
of  enteric  fever  is  lessened  even  to  the  point 
of  extinction,  and  diarrhoeal  affections  have 
appeared  to  be  more  uncommon.  Drying  of 
the  soil  by  sewers  also  lessens  phthisis.  It  is 
to  a  certain  extent  a  question  of  engineering 
detail  whether  the  sewers  carrying  the  house- 
water  should  also  carry  off  the  rain-water ; 
but  there  would  seem  to  be  very  considerable 
sanitary  advantages  in  the  '  separate  '  system 
by  which  different  charmels  are  provided  for 


house-sewage  and  rain-water ;  the  chief,  per- 
haps, being  that  under  this  system  imper- 
meable pipe  sewers  of  small  diameter  may 
be  used  to  convey  the  sewage,  preventing  by 
this  means  the  soakage  of  fotd  liquids  into 
the  soil.  The  sewer- water  also  on  this  sepa- 
rate system  is  less  in  amount,  more  regular 
in  flow  from  day  to  day,  and  richer  in  fer- 
tilising properties.  Wherever  towns  situated 
on  moist  grounds  have  adopted  a  system  of 
impermeable  pipe  sewers  for  conveying  away 
house  waste-waters  and  excreta,  means 
should  be  taken  to  dry  the  subsoU  by  laying 
porous  drains  at  a  sufficient  depth.  The 
rain  and  surface  waters  may  be  carried  off 
by  surface  channels  and  gutters,  where  the 
levels  permit,  or  in  other  cases  by  the  sub- 
soil drains. 

With  regard  to  the  disposal  of  the  sewer- 
water,  three  plans  can  be  followed  in  the 
case  of  towns  which  cannot  discharge  at  once 
into  the  sea  or  into  a  large  river.  First,  pre- 
cipitation at  the  outfall  with  a  chemical  agent 
such  as  Hme,  sulphate  of  alumina,  protosul- 
phate  of  iron,  clay,  &c.,  used  either  singly  or 
in  combination.  A  great  number  of  chemical 
agents  have  been  proposed,  and  several  clarify 
the  water  fairly,  but  none  yield  a  deposit 
which  pays  the  expenses  as  manure,  for  the 
suspended  matters  of  sewage  which  are  de- 
posited in  the  settling  tanks  only  form  about 
one-eighth  of  the  valuable  manurial  matters 
of  sewage,  the  remainder  escaping  in  the 
effluent  water.  Precipitation  must,  however, 
be  had  recourse  to  when  land  cannot  be 
obtained.  Second,  broad  irrigation — one  acre 
on  an  average  being  sufficient  for  the  ex- 
creta of  about  one  hundred  persons.  Third, 
intermittent  filtration,  where  one  acre  is  suf- 
ficient for  from  2,000  to  3,000  persons,  when 
the  land  is  of  a  light  and  porous  nature, 
or  is  otherwise  suitably  under-drained,  more 
especially  also  when  the  sewage  is  clarified  by 
a  prehminary  precipitation ;  the  land  should 
be  subdivided  into  plots,  each  plot  receiving 
water  six  hours  out  of  the  twenty-four. 
There  can  be  little  or  no  profit  from  inter- 
mittent filtration,  as  the  extent  of  land  to 
which  sewage  can  be  apphed  is  usually  too 
smaU  to  produce  crops  in  any  quantity.  In 
broad  irrigation,  enormous  crops  of  gi-ass  and 
roots  can  be  grown  on  the  sewage  land,  but 
the  realisation  of  a  profit  will  largely  depend 
upon  the  demands  of  the  local  markets,  and 
such  crops,  may  at  times  be  produced  in  excess 
of  the  demand.  Some  method  of  land  treat- 
ment, however,  appears  to  be  the  only  one 
which  is  capable  of  satisfactorily  purifying 
the  sewage,  producing  an  effluent  of  sufficient 
purity  to  be  admissible  into  any  stream,  and 
at  the  same  time  utilising  to  some  extent  the 
valuable  manurial  ingredients  of  the  sewage, 
so  that  these  are  not  utterly  wasted  as  they 
are  in  all  precipitation  methods. 

It  appears  certam  that  neither  irrigation 
sewage-farms  nor  filter-beds,  when  properly 
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managed,  and  at  reasonable  distance  from 
houses,  are  anywise  injurious  to  the  public 
health. 

6.  The  Conservancy  of  tlie  Surface  Area. 
The  cleansing  of  the  surface  area  of  towns  has 
long  been  a  fiinction  of  the  public  Authority. 
The  sanitary  importance  of  thorough  surface - 
cleansing  is  obvious ;  the  mud  and  dirt  of 
towns  and  refuse  of  all  kinds,  wetted  by  rain 
and  exposed  to  heat,  soon  decompose  and 
give  out  injurious  effluvia,  especially  in 
narrow  coiu-ts  and  lanes  where  the  move- 
ment of  air  is  impeded.  The  excellent  effect 
on  health  of  paving  a  town  has  been  often 
observed.  Pubhc  streets  of  all  kinds  can  be 
easily  kept  clean,  but  want  of  paving  and 
consequent  foulness  on  private  premises  re- 
quire to  be  sought  out.  Especially  this  is 
of  importance  where  (as  in  the  case  of  pig- 
sties and  stables)  neglect  of  sui'face-cleans- 
ing  may  give  rise  to  nuisances  injurious  to 
health. 

7.  The  Supply  of  Food,  including  the 
Regulation  of  Slaughter-,  Cow-,  and  Bake- 
houses.— A  very  important  duty  of  a  munici- 
paUty  is  to  supervise  the  food  of  the  people. 
"While  the  price  and  quality  must  be  left  to 
the  ordinary  operations  of  commerce,  the 
responsibihty  of  preventing  falsifications,  and 
of  ensuring  that  the  article  shall  not  be.  in- 
jurious to  health,  is  devolved  upon  County 
Councils  and  on  Sanitary  Authorities.    It  is 
to  these  latter  bodies  that  the  regulation 
of  slaughter-houses  and  knackers'  yards  is 
entrusted.     Private    slaughter-houses  are 
hcensed,  and  can  be  visited  and  subjected 
to  bye-laws.  They  are  often  constructed  out 
of  buildings  intended  for  other  purposes,  are 
not  fitted  with  proper  appliances,  and  are 
generally  placed  in  the  densest  part  of  the 
town.  ^  The  evils  attending  them  are  gradu- 
ally being  removed  by  the  erection  of  public 
slaughter-houses,  where  abundant  air,  water, 
good  sewers,  and  means  of  cleansing  are 
provided.     The  custom  of  slaughtering  in 
the  country  and  then  sending  the  meat  to 
cities  is  increasing,  and  this  again  renders 
private  slaughter-houses  less  necessary. 

The  transport  of  cattle  and  sheep  to  towns 
is  a  matter  of  very  great  importance  as  re- 
spects both  the  goodness  of  the  meat  and  the 
comfort  of  the  animals.  Space  in  the  trucks, 
supply  of  water  and  food,  length  of  journeys, 
and  other  matters,  require  regulation. 

Cow-houses  are  now  inspected  by  Sanitary 
Authorities,  in  pursuance  of  the  powers  of 
the  Dairies,  Cow-sheds,  and  Milk-shops  Order 
of  1885.  This  order  contains  provisions  for 
the  registration  of  cow-keepers,  dairymen, 
a,nd  purveyors  of  milk ;  for  regulating  the 
hghting,  ventilation,  cleansing,  drainage,  and 
water-supply  of  dairies,  cow-sheds,  and  milk- 
shops  ;  and  prescribes  the  precautions  that 
must  be  taken  to  guard  milk  against  exposure 
II. 


to  infection  or  contamination.  These  latter 
precautions  are  especially  necessary  in  the 
light  of  the  knowledge  we  now  possess  of  the 
spread  of  epidemics  of  enteric  fever,  scarlet 
fever,  and  diphtheria  among  human  com- 
munities by  the  agency  of  milk;  and  it  is 
gradually  becoming  more  and  more  certain 
that  if  these  disease  outbreaks  are  to  be 
eflfectuaUy  limited,  not  only  must  the  sanitary 
arrangements  of  dairies  and  cowsheds  be 
under  constant  supervision,  so  that  the  milk 
may  receive  no  impurities  from  water  or  air, 
but  that  the  animals  themselves  must  be 
periodically  inspected  ;  for  there  is  now  evi- 
dence to  hand  that  diseased  conditions  of  the 
cows  themselves  may  be  the  means  of  im- 
buing the  milk  with  infective  properties.  It 
will  be  sufficient  to  mention  two  diseases 
alone,  namely,  scarlet  fever  and  tuberculosis, 
as  having  been  connected  on  very  strong  evi- 
dence with  the  consimiption  of  milk  from 
cows  suffering  from,  on  the  one  hand,  a 
pecuHar  disease  now  known  as  the  '  Hen- 
don  '  cow-disease,  which  is  closely  similar  in 
character  to  human  scarlet  fever,  and  on 
the  other  hand  from  tuberculosis  with  deposit 
of  tubercles  in  the  teats  and  udders. 

Bakehouses  are  required  by  law  to  be  kept 
in  a  cleanly  condition,  to  be  properly  venti- 
lated and  protected  from  effluvia,  and  not  to 
be  used  as  a  sleeping-place. 

The  inspection  of  the  chief  articles  of  food, 
in  respect  of  their  wholesomeness,  is  entrusted 
to  Sanitary  Authorities,  and  has  reference  to 
meat,  game,  poultry,  fish,  fruit,  vegetables, 
corn,  bread,  flour,  and  milk. 

The  following  are  the  chief  sanitary  poiats 
in  each  case  : — 

Meat. — Much  doubt  exists  as  to  the  extent 
to  which  the  condemnation  of  meat  exposed 
to  sale  should  be  carried.  There  is  no  doubt 
that  meat  sufficiently  decomposed  to  be  dis- 
coloured and  to  have  a  putrid  smell,  and  meat 
with  abscesses  and  suppurations,  should  be 
condemned,  but  the  difflciolty  arises  with 
meat  apparently  sound  or  not  very  obviously 
otherwise,  but  which  is  derived  from  diseased 
animals. 

Though  opinions  differ  on  this  point,  it 
may  perhaps  be  said  that  meat  derived  from 
animals  slaughtered  in  the  early  stages  of  in- 
flammatory diseases  and  of  epidemic  pleuro- 
pneumonia may  be  used,  but  that  beef  fr-om 
cattle  dead  of  cattle-plague  and  anthrax 
(malignant  pustule),  mutton  from  sheep  with 
small-pox  and  splenic  apoplexy,  and  pork 
from  pigs  with  carbuncular  diseases,  hog- 
cholera,  hog-typhus,  and  scarlet  fever,  should 
not  be  used,  although  it  is  not  easy  to  give 
conclusive  evidence  against  all  these  diseases, 
as  injuring  the  health  of  consumers  of  the 
meat.  Cattle-plague  meat,  for  example, 
has  been  largely  used  without  injm-y. 
Opinions  are  much  divided  as  to  whether 
the  flesh  of  braxy  sheep,  or  of  cattle  dead  of 
foot-and-mouth  disease,  should  be  used  or 
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not,  but  at  present  the  evidence  is  rather 
against  the  view  that  such  flesh  is  injurious. 

In  the  case  of  the  parasitic  diseases  of 
animals  the  question  is  easier.  It  is  of  course 
highly  dangerous  to  use  pork  with  trichina. 
Cysticerci  in  pork,  beef,  and  mutton  should 
also  be  a  valid  ground  for  not  permitting 
the  sale,  for  it  is  not  enough  to  expect  the 
destruction  of  the  parasite  by  the  cooking 
that  the  meat  will  receive.  If  it  be  contended 
that  the  prohibition  would  affect  supply,  the 
answer  is  to  be  found  in  the  consideration 
that  breeders  and  salesmen  would  take 
greater  care  in  preserving  the  cattle  from 
parasitic  infection ;  and  that  this  can  be  done, 
by  supplying  pure  water  and  clean  food,  is 
shown  by  the  experience  of  Upper  India. 

Flukes  in  the  liver  do  not  constitute  a  valid 
ground  of  rejection  of  the  meat,  though  the 
liver  ought  not  to  be  eaten. 

On  the  whole,  it  may  be  said  that  it  is  cer- 
tainly wiser  to  condemn  all  meat  which  is 
derived  from  diseased  animals,  even  when  the 
animals  are  slaughtered,  and  most  certainly 
when  they  have  died  of  disease,  for  there  are 
possible  risks  in  the  consumption  of  such 
food,  and  the  State  is  warranted  in  interfering 
to  prevent  the  individual  being  exposed  to 
any  such  dangers.  In  the  very  important 
case  of  meat  derived  from  tuberculous 
animals,  medical  opinion  is  now  inclined  to 
advocate  the  prohibition  of  sale  of  the  car- 
casses for  food,  arguing  that  there  is  always 
a  possibility  of  tubercles  having  been  de- 
posited in  those  parts  which  are  used  as 
human  food.  The  question  is  at  the  present 
date  under  consideration  by  a  Eoyal  Com- 
mission. 

Some  very  remarkable  examples  of  an  acute 
specific  disease  of  peculiar  characters  have  re- 
cently been  observed  among  consumers  of 
meats  derived  from  the  pig ;  where  the  sole 
evidence  of  disease  in  the  meat  has  been  the 
presence  of  a  cultivable  bacillus  or  of  a 
poisonous  ferment  generated  by  it.  Whether 
or  not  these  morbid  elements  have  been 
acquired  during  storage  of  the  meat  (more 
usually  than  fi-om  the  animal  furnishmg  the 
meat)  is  at  present  undecided.  There  would 
seem  to  be  no  doubt  of  the  occurrence  of 
cases  where  meat  has  received  its  poisonous 
quality  during  storage.  See  Poisonous 
Food. 

Sausages  when  musty  and  strong-smellmg 
should  be  rejected,  but,  owing  to  the  spices 
used,  decomposition  is  not  easily  made  out. 
The  peculiar  '  sausage-poison '  has  not  been 
identified. 

Wheat-flou/r  and  bread.— The  chief  pomts 
are  to  ascertain  that  there  is  no  ergot,  no 
fungi,  nor  acari;  that  alum  has  not  been 
used;  and  that  other  grains  or  mineral 
matter  are  not  mixed  with  it.  _ 

Of  Milk,  the  chief  falsifications  consist  m 
addition  of  water  or  removal  of  cream. 
Falsification  in  other  ways  is  not  common. 


Milk  may  also  be  improper  for  use  owing  to 
the  presence  of  blood,  lacteal  casts,  and  pus ; 
and  unquestionably  it  will  be  dangerous  if  it 
have  been  derived  from  cows  affected  with 
the  diseases  before  mentioned.  Yet  there 
are  no  ready  means  of  discerning  this  dan- 
gerous quality,  and  therefore  it  is  greatly  to 
be  desired  that  Enghsh  people  would  adopt 
as  their  invariable  rule  the  custom  of  many 
Continental  countries  to  boil  aU  milk  before 
it  is  used  as  food.  This,  however,  cannot  be 
ensured  by  legislation. 

Other  foods  are  not  often  concerned  in  the 
production  of  disease,  except  in  so  far  as 
they  may  have  undergone  decomposition. 
Accordingly  they  less  often  come  under  the 
cognisance  of  health  officers  than  of  the 
analysts  appointed  under  the  Sale  of  Food 
and  Drugs  Acts.  It  may  be  defined  as  the 
business  of  these  analysts  to  determine 
whether  or  not  an  article  really  is  what  it 
professes  to  be;  to  detect  the  presence  and 
amount  of  foreign  substances,  or  of  decom- 
position and  putrefaction ;  and  sometimes 
to  show  whether  or  not  a  given  specimen 
reaches  a  certain  appointed  standard  of 
value.  The  law  permits  mixtures  to  be  sold 
in  some  cases,  if  the  admixture  is  stated  on 
a  label. 

8.  The  Begulation  of  Trades. — Trades 
are  affected  by  the  law  under  two  aspects : 
1st,  irrespective  of  the  nature  of  the  par- 
ticular trade,  the  place  where  it  is  carried 
on  is  regulated  under  the  Mines,  Factories, 
and  Workshops  Acts,  and  by  the  Pubhc 
Health  Act  of  1875.  Urban  Authorities  can 
make  bye-laws  regulating  offensive  trades, 
such  as  blood  and  bone  boiling,  feUmongery, 
soap,  tallow,  and  tripe  boiling,  &c.  The  ob- 
ject of  these  Acts,  among  other  things  (such 
as  restriction  of  labour  at  certain  ages),  is  to 
provide  that  the  common  conditions  of  health 
are  not  violated.  This  is  a  very  necessary 
point,  for  many  workshops  are  deficient  in 
light  and  air,  are  badly  ventilated,  or  are 
rendered  unhealthy  by  gas  bm-nt  for  light. 
Many  small  workshops  are  owned  by  men  of 
small  capital,  who  would  sacrifice  the  health 
of  workmen  by  compelling  them  to  work 
under  very  unfavom-able  conditions.  HappOy 
the  faults  are  usually  easily  remedied  by  a 
little  common  sense  and  simple  appHances, 
and  in  this  respect  the  Workshops  and  Fac- 
tories Acts  have  done  great  good.  One 
special  fault  in  many  workshops  is,  however, 
still  common,  namely,  the  burning  of  gas  in 
large  quantities  m  dark  shops,  without  proper 
means  of  carrying  off  the  products ;  the  very 
great  influence  of  this  condition  on  the  Jungs 
was  long  ago  pointed  out  by  the  late  Dr.  Guy. 

2nd.  The  other  point  in  the  regulation  ot 
trades  is  to  prevent  any  of  the  processes 
being  nwisances  or  injm-ious  to  toe  nealtli 
either  of  the  workpeople  or  the  inhabitants 
of  the  surrounding  districts.    This  is  an 
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extremely  wide  subject.    Trades  may  annoy 
and  inconvenience  the  public,  as  by  offensive 
etHuvia,  black  smoke,  or  acid  vapoiu-  which 
destroys  vegetation,  yet  may  not  be  distinctly 
injurious  to  health.    On  the  other  hand, 
withoiit  being  notable  nuisances  in  the  above 
sense,  they  may  be  hm'tful  to  health,  espe- 
cially those  (and  they  are  very  numerous) 
which  give  rise  to  dust  in  the  air  of  any  kind. 
Cotton  and  woollen  debris,  filings  and  grind- 
ings,  particles  of  size,  clay,  dry  paints,  and 
many  other  substances,  come  under  this 
head.    There  is  no  doubt  that  the  inhalation 
•of  all  sohd  particles,  no  matter  whence 
derived,  is  highly  injurious  to  health.  Much 
debate  has  taken  place  as  to  whether  certain 
gases,  such  as  chlorine,  iodine,  sulphuretted 
hydrogen,  sulphurous   acid,  or  the  foetid 
vapours  given  off  from   catgut,  gelatine, 
manure,  and  other  trades,  are  or  are  not  in- 
jurious to  the  health  of  the  workmen,  or  per- 
sons living  near  the  factories.     In  many 
cases  the  discussion  is  not  closed,  and  fuller 
inquiries  are  necessary ;  but  at  present  it 
seems  as  if  these  gases  and  foetid  effluvia,  in 
such  proportions  as  they  are  met  with  about 
factories,  are  not  proved  to  be  unhealthy 
(though  their  innocuousness  cannot  be  as- 
serted), however  disagreeable  they  may  be. 
On  the  other  hand,  some  really  dangerous 
gases,  such  as  carbonic  oxide,  are  not  offen- 
sive to  the  smell.  Phosphorus  fumes  escaping 
into  the  air  have  affected  the  jawbones  of 
persons  exposed  to  them  ;  this  happens  now 
much  less  than  formerly,  owing  in  large 
measure  to  the  increased  use  of  red  or  '  amor- 
phous '  phosphorus  in  the  manufacture  of 
lueifer-matches. 

The  spread  of  vnfection  by  trade  opera- 
tions, as  of  anthrax  among  wool-sorters,  and 
of  small-pox  amongpaper-makers,  has  recently 
come  to  demand  recognition. 

There  is  one  article,  the  sale  of  which  gives 
rise  directly  and  indirectly  to  a  large  amount 
of  sickness,  and  the  trade  in  which  certainly 
requires  better  regulation,  if  the  pubHc  health 
is  to  be  regarded.  This  is  alcoJiol  in  its  vari- 
ous forms.  Owing  to  peculiar  social  customs, 
and  to  the  insufficient  recognition  of  the  im- 
mense amotmt  of  harm  produced  by  excess 
of  alcohol,  the  laws  of  this  coimtry  have  not 
only  legalised  the  sale  of  a  dangerous  article 
of  diet,  but  have  actually  encouraged  the  sale, 
untU  an  evil  so  gigantic  has  been  produced 
that  no  one  has  yet  suggested  a  reasonable 
remedy.  Yet  the  sale  of  alcohol  is  so  dis- 
tinctly a  source  of  disease  and  of  injury  to 
the  State,  that  it  must  be  considered  by  those 
who  have  charge  of  the  PubHc  Health,  and 
in  some  way  must  eventually  be  restricted. 
One  source  of  the  error  seems  to  be  that 
alcohol  is  regarded  by  the  State,  not  only  as 
a  source  of  revenue,  but  as  the  one  indis- 
pensable article  of  '  refreshment.'  There  is 
of  course,  no  question  that  the  public  must 
be  supplied  with  houses  where  they  can 
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j  obtain  proper  refreshments,  such  as  meat, 
bread,  vegetables,  milk,  coffee,  tea,  or  other 
articles  of  the  kind;  and  'public-houses'  were 
intended  to  supply  articles  of  this  description 
as  well  as  the  alcoholic  Uquids  which  enter 
into  the  ordinary  diet  of  most  people.  Yet, 
unfortimately,  a  system  has  grown  up  by 
which  our  public-houses  have  become  places 
where  Uttle  else  than  alcoholic  liquors  are 
sold,  and  this  system  is  defended  on  the 
ground  that  such  liquids  constitute  '  refresh- 
ments.' The  amount  of  temptation  which 
has  been  put  in  the  way  of  our  working 
classes  by  the  heedless  multiplication  of  these 
drinking- shops  dui'ing  the  last  forty  years 
accounts  for  much  of  the  drunkenness  which 
so  deeply  affects  our  national  Ufe,  and  injures 
the  health  of  the  people.  A  remedy  ought 
and  must  be  foimd  for  this  state  of  things,  or 
else  legislation  wUl  continue  to  present  the 
absurd  spectacle  of  raising  up  one  huge  mis- 
chief to  the  public  health,  while  it  is  all 
anxiety  to  rid  the  community  of  every  other. 

9.  The  Arrest  of  the  Contagious  and 
Infectious  Diseases.  —  Small-pox,  scarlet 
fever,  measles,  whooping-cough,  diphtheria, 
enteric  fever,  typhus,  and  relapsing  fever 
wiH  here  be  considered.  Among  other  con- 
tagious diseases  syphilis  and  gonorrhoea 
must  be  referred  to. 

Of  late  years,  since  the  recognition  of  the 
fact  that  each  of  these  diseases  possesses  a 
materies  morbi  of  its  own,  and  spreads  under 
conditions  which  have  become  more  and 
more  definable,  the  prevention  of  the  infec- 
tious diseases  has  become  much  easier,  even 
though  the  exact  conditions  and  the  natural 
history  of  the  morbific  material  be  not  yet 
completely  known.  The  general  principles 
on  which  the  prevention  is  based  are — (1) 
The  recognition  of  the  places  of  origin  and 
conditions  of  formation  of  the  morbid  agent, 
with  recognition,  also,  of  the  processes  to 
which  it  gives  rise,  alike  in  structures  of  the 
human  body  and  in  substances  outside  and 
independent  of  the  body,  with  further  ques- 
tion as  to  the  nature  of  these  substances, 
structures,  or  processes ;  the  more  fuUy  these 
points  are  known,  the  more  it  is  to  be  ex- 
pected that  the  formation  of  the  agent  can  be 
prevented  or  the  agent  be  made  harmless. 
(2)  The  recognition  of  the  means  of  spread  of 
the  agent,  after  its  first  formation,  that  is, 
whether  it  spreads  directly  through  the  air, 
and,  if  so,  through  what  distances  and  under 
what  conditions  ;  or  whether  it  is  carried  in 
drinking-water  or  in  food,  or  is  transferred 
directly  from  one  person  to  another :  in 
proportion  as  this  recognition  has  been 
gained,  the  carriage  of  the  morbid  agent  may 
be  stopped.  (3)  The  early  removal  of  the 
person  affected  from  among  the  community, 
so  that  the  risk  of  spreading  in  any  way  ma,y 
be  lessened.  The  system  of  compulsory  noti- 
fication of  infectious  disease  has  rendered  it 
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possible  for  the  local  authorities  of  towns  to 
keep  infected  children  out  of  schools,  and  by 
other  like  means  to  limit  the  opportunities 
of  infection ;  and  also  to  secure  the  isolation 
of  infectious  cases  as  they  arise  or  are  im- 
ported into  the  town,  and  thus  at  once  to 
stamp  out  an  impending  epidemic.  By  the 
exercise  of  due  vigilance  and  proper  sanitary 
precautions  it  may  now  be  hoped  that  epi- 
demics of  the  more  serious  infectious  fevers 
will  be  very  largely  held  in  abeyance. 

In  the  case  of  each  of  these  diseases  the 
preventive  measures  are  different,  and  it  is 
impossible  here  to  go  into  so  large  a  subject 
as  the  speciaHties  of  each.  The  measures 
include  a  continual  supervision  over  the  con- 
ditions of  origin,  introduction,  and  spread,  as 
far  as  they  are  known. 

Two  points  must,  however,  be  noted  more 
particularly.     The  first  is  the  isolation  of 
persons  ill  with  any  disease  which  directly  or 
indirectly  can  spread  from  one  person  to 
another.    In  the  crowded  houses  of  towns 
some  diseases,  such  as  typhus,  scarlet  fever, 
measles,  and  relapsing  fever,  spread  with 
great  rapidity,  and  the  only  means  that  we 
at  present  possess  for  checking  them  are  to 
remove  the  sick  at  the  earliest  moment  from 
such  houses,  and  to  prevent  persons  iU  with 
infectious  diseases  from  exposing  themselves 
in  pubUc  places  and  conveyances.    For  this 
purpose  Sanitary  Authorities  have  powers 
to  remove  persons  ill  with  infectious  diseases 
to  a  proper  hospital  in  special  conveyances ; 
to  prevent  sick  persons  frequenting  public 
places  or  conveyances ;  and  to  deal  with 
infected  rooms,  houses,  and  clothing.  Hos- 
pitals for  infectious  diseases  can  also  be  built, 
and  are  now  being  constructed  in  many 
towns.    It  would  appear  jpriwo. /acie  to  be 
desirable  to  make  them  simple,  cheap  build- 
ings of  wood  or  iron,  able  to  be  thoroughly 
cleaned,  or  after  a  term  of  years  to  be  de- 
stroyed and  replaced ;  but  the  objection  to 
hospitals  of  this  class  is  that  authorities 
habitually  postpone  the  provision  of  them, 
so  that  they  are  seldom  in  readiness  for  the 
reception  of  the  earliest  cases  of  an  infective 
disease.    Isolation  hospitals  should  provide 
an  air-space  of  2,000  cubic  feet,  with  a  floor- 
space  of  140  square  feet,  for  each  patient,  and 
efficient  separation  between  patients  suffering 
from  one  and  another  infectious  disorder. 
The  freest  ventilation,  supply  of  water,  and 
means  of  disuifection  are  essential. 

The  second  point  that  needs  special  care 
fi-om  Sanitary  Authorities  is  the  provision 
of  due  means  of  disinfection  for  the  com- 
munity. They  are  empowered  to  erect  a 
proper  place  for  disinfecting  clothing  and 
bedding ;  and  disinfecting  chambers  (heated 
by  hot  air,  steam,  or  gas,  and  in  which  a 
heat  of  240°  F.  can  be  reached)  are  now  pro- 
vided in  most  towns  for  the  immediate 
disinfection  by  heat  of  aU  soiled  clothes 
taken  from  patients  with  infective  diseases. 


High-pressure  steam,  in  an  apparatus  con- 
trived for  the  intermission  of  its  pressure, 
is  foimd  to  give  the  best  heat-penetration  to 
large  non-conducting  articles  such  as  bed- 
ding ;  and  disinfecting  chambers  on  this 
principle  are  to  be  commended  for  public  use. 

The  disinfection  of  infective  excreta  and 
discharges  from  sick  persons,  together  with 
any  articles  that  may  have  been  soiled  by 
such  matters,  and  disinfection  of  rooms  that 
have  contained  infectious  patients,  have  also 
to  be  seciured.  The  poison  of  typhoid  fever 
can  be  destroyed  by  strong  chemicals  added 
to  the  intestinal  discharge ;  and  the  spread 
of  typhus  has  been  also  lessened  and  perhaps 
arrested  by  aerial  purifiers,  especially  nitrous 
acid  fumes. 

Small-pox  is  controlled  by  vaccination,  and 
for  this  there  are  special  laws  and  a  special 
organisation.  It  has  been  expected  that  by 
following  the  lines  indicated  by  the  experience 
of  vaccination,  the  community  wOl  hereafter 
gain  some  like  means  of  control  over  other 
epidemic  diseases ;  as  well  as  over  other 
diseases,  also,  of  which  the  infective  character 
has  only  lately  been  established. 

The  prevention  of  syphilis  and  gonorrhoea, 
by  periodical  inspection  of  prostitutes,  and 
removal  of  them  to  Lock  Hospitals  when 
diseased,  was  until  recently  carried  out  in 
this  country  in  certain  military  and  naval 
stations,  where  the  effect  has  been  to  lessen 
primary  syphilis  by  nearly  one-half,  and  to 
abate  its  virulence.    The  operation  of  the 
Contagious  Diseases  Acts  upon  the  women,  in 
respect  not  only  of  curing  them  but  of  in- 
fluencing them  for  good  and  of  reclaiming 
them,  was  very  remarkable.    In  Germany, 
France,  and  Belgium  precautions  against 
venereal  diseases  have  been  carried  out 
among  the  entire  population  for  many  years, 
with   the  effect  of  greatly  lessening  the 
amount  and  virulence  of  syphUis.  Although 
the  Contagious  Diseases  Acts  have  not  been 
actually  repealed,  they  are  not  now  enforced, 
either  in  the  home  military  stations  or  in 
India.    The  result  has  been  that  venereal 
disease  has  increased  enormously  in  the 
army.     In  1887,  out  of  63,000  European 
troops  in  India,  23,000  were  admitted  to 
hospital  for  venereal  disease  (equal  to  a  rate 
of  361  per  1,000  of  strength) ;  of  the  23,000 
admissions  no  less  than  10,000  were  for 
various  forms  of  syphihs.    When  the  Acts 
were  in  force  in  India  the  admission-rate 
was  only  about  180  per  1,000,  or  half  of  the 
present  rate.    A  similar  increase  has  been 
noted  amongst  the  home  troops  at  those 
stations  where  the  Acts  were  formerly  m 
operation.    Put  on  the  lowest  ground,  con- 
siderations of  economy  would  appear  to 
dictate  a  revival,  for  the  army  and  navy,  ot 
these  Acts— of  course,  with  such  modibca- 
tion  of  their  provisions  as  experience  may 
have  indicated. 
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A  variety  of  cogent  objections  against  the 
application  of  these  statutes  to  the  civil 
population  of  the  United  Kingdom  has  been 
advanced,  principally  by  Simon.  Neverthe- 
less, having  regard  to  the  extensive  and 
most  mischievous  operation  of  syphilis  upon 
the  commimity,  it  is  greatly  to  be  hoped  that 
the  Legislature  may  before  long  give  its 
attention  to  this  subject,  and  endeavour  to 
reduce  by  acceptable  measures,  primarily  in 
the  interests  of  children,  the  amount  of 
syphilis  which  now  afflicts  the  people. 

10.  The  Disposal  of  the  Dead. — Two 
points  are  involved  in  the  disposal  of  the  dead, 
both  in  towns  and  villages. 

In  this  country,  where  so  many  families 
live  in  single  rooms,  and  where  the  custom 
of  keeping  the  dead  five  or  even  six  days 
before  burial  is  usual,  it  constantly  happens 
that  a  corpse  is  kept  for  days  in  the  room 
where  all  the  family  life  is  carried  on.  As 
decomposition,  especially  in  some  diseases, 
commences  early,  it  cannot  be  doubted  that 
an  unfavourable  effect  on  health  must  be 
often  produced.  To  avoid  this  detention, 
mortuary  chapels  ought  to  be  constructed 
in  aU  towns  and  villages,  and  to  these  all 
corpses  should  be  removed  from  the  houses 
of  the  poor  within  thirty-six  hours  after  death. 

Power  has  long  been  given  to  Local  Au- 
thorities to  provide  mortuaries,  and  to  re- 
move, when  necessary,  corpses  from  rooms 
where  persons  live  and  sleep.  Very  httle 
has  as  yet  been  done  in  this  way,  and 
England  is  in  this  respect  far  behind  some 
of  the  Continental  States. 

The  other  point  is  the  disposal  of  the 
corpse.  The  law  of  England  now  allows  no 
burial-grounds  in  large  cities,  nor  burial 
under  churches,  and  consequently  cemeteries 
are  provided  at  convenient  distances  from 
towns.  These  cemeteries  ought  to  have  a 
dry  soil,  so  that  the  ground-water  shall  never 
rise  high  enough  to  wet  the  corpse  or  to 
float  it  up  in  the  vault,  as  sometimes  has  hap- 
pened ;  they  should  be  as  far  from  houses  as 
practicable,  and  a  Umit  of  200  feet  is  contem- 
plated as  a  permissible  minimum.  There 
should  be  good  drainage,  and  the  water 
should  not  run  into  any  well  or  watercourse 
from  which  drinking-water  is  taken;  the 
site  should  be  well  ventilated  and  well 
planted,  so  that  the  roots  of  plants  may 
absorb  the  decomposing  matters.  The  kind 
of  soil  wiU,  of  course,  depend  on  the  locaUty  ; 
m  many  cases  there  is  no  choice ;  but  if  there 
be  a  choice,  a  marly  soil,  not  too  stiff,  but 
allowing  free  permeation  by  air  and  free  flow 
of  water,  should  be  chosen.  Gravelly  soils  act 
pretty  well,  but  are  said  to  form  a  compact 
mass  round  the  body,  which  prevents  access 
of  air  and  moisture ;  the  lime  and  chalk  soils 
act  better,  and  especially  if  the  soil  is  alka- 
Ime ;  very  stiflf  clay  preserves  bodies  longer 
than  less  compact  soils.  ° 
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Bodies  decay  in  very  various  times,  accord- 
ing to  BoU,  access  of  air,  amount  of  pressure, 
&o.  In  some  cases  a  corpse  may  be  destroyed 
in  three  years.  When  ground  has  to  be 
used  over  again,  a  period  of  from  five  to 
thirty  years  is  allowed  in  different  countries 
before  the  second  use.  Bodies  should  be 
buried  deeply  (4  to  6  feet)  in  order  to  lessen 
the  chance  of  contamination  of  the  air, 
though  it  is  supposed  that  when  the  graves 
are  shallower,  decomposition  is  more  rapid ; 
the  graves  should  not  be  bricked,  but  the 
earth  allowed  to  rest  on  the  coffins. 

It  has  been  proposed  to  use  not  coflSns,  but 
sheets  or  wicker-baskets,  so  as  to  let  the  earth 
at  once  come  in  contact  with  the  body ;  and, 
in  fact,  in  many  villages  in  England  it  was 
formerly  the  custom  to  carry  the  corpse  in  a 
coffin  to  the  churchyard,  but  then  to  remove 
it  from  the  cofiSn  and  place  it  in  the  ground 
in  a  sheet.  If  the  coffin  is  not  made  too 
strongly,  it  is  probable  that  it  does  not  much 
delay  decomposition ;  so  that  this  point  does 
not  seem  very  material. 

The  decomposition  of  bodies  occurs  by 
putrefaction,  with  rapid  disengagement  of 
effluvia ;  or  by  a  sort  of  insensible  decom- 
position, the  products  undergoing  further 
change  by  the  action  of  the  earth,  as  soon 
as  they  are  formed.  In  other  instances  the 
decomposition  is  by  '  saponification.'  This 
last  condition  is  said  especially  to  occur  if 
the  earth  is  too  closely  pressed  on  the  body. 

As  in  some  cases  conveniently  situated 
and  proper  land  cannot  be  obtained,  a  dis- 
cussion has  lately  arisen  whether  burning, 
or,  in  the  case  of  seaboard  towns,  burying 
the  body  ia  the  sea,  might  not  supersede 
burial  in  the  ground. 

There  beiag  no  law  to  prevent  it,  numerous 
cremations  are  now  carried  out  every  year 
in  this  country.  If  precautions  are  taken  to 
prevent  any  possibHity  of  the  burning  of  the 
bodies  of  persons  who  have  met  their  death 
fi-om  criminal  means,  there  cannot  be  any 
medico-legal  objection  to  cremation.  On 
sanitary  grounds  cremation  must  be  held  • 
superior  to  earth-burial  with  its  actual 
abuses  in  the  shape  of  overcrowded  ceme- 
teries, and  appears  to  offer  an  alternative 
solution  to  a  difficulty  which  presses  more 
and  more  heavily  as  population  increases  in 
density,  and  suitable,  land  in  the  vicinity  of 
towns  becomes  less  easy  to  obtain. 

11.  The  Supervision  of  Nuisances. — The 
word  '  nuisance '  has  been  adopted  into 
sanitary  law,  without  any  fixed  idea  of  the 
relation  of  the  word  to  health  or  disease. 
'  Nuisances '  are  defined  as  being  a  number 
of  enumerated  conditions,  some  of  which 
have  to  be  *  injurious  to  health,'  while  others 
need  not  be  injurious  to  health  (but  have 
only  to  be  obnoxious),  in  order  to  bring  them 
within  the  provisions  of  sanitary  law.  The 
confusion  thus  arising  has  been  such  that  the 
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primary  object  of  sanitary  legislation  has 
sometimes  been  obscured.  So  much,  indeed, 
has  this  been  the  case  that,  in  comparatively 
recent  times,  it  has  been  contended  that  a 
given  condition  which  habitually  does  harm 
to  health,  but  which  had  not  yet,  in  the  par- 
ticular instance,  succeeded  in  effecting  actual 
disease,  is  not  a  'nuisance  injurious  to  health ' 
within  the  meaning  of  a  Public  Health  Act. 
The  contention,  however,  has  not  been 
adopted  by  the  Courts. 

It  is  the  duty  of  every  Sanitary  Authority 
to  cause  inspection  to  be  made  of  their  dis- 
trict to  discover  '  nuisances,'  as  enumerated 
in  sanitary  statutes ;  and  a  certain  procedure 
for  the  abatement  of  '  nuisances,'  and  for  the 
prevention  of  their  recurrence,  is  appointed 
by  sanitary  law.  For  the  performance  of 
these  functions  the  Authority  is  reqiiired  to 
appoint  one  or  more  Inspectors  of  Nuisances, 
to  whose  office  certain  powers  are  attached. 

The  work  of  nuisance-inspection  in  its 
everyday  concern  with  conditions  injurious 
to  health  cannot  be  properly  perfornied 
without  the  con^ptant  and  intimate  relation 
of  the  Medical  Officer  of  Health  with  the 
Inspector;  and  those  districts  are  unques- 
tionably best  served  as  to  sanitary  inspection 
where  the  Authority  has  devolved  on  the 
Medical  Officer  the  duty  of  instructing  the 
Inspector  and  of  supervising  his  work. 

Specialities  of  Rural  Sanitation.— 

"While  the  objects  to  be  gained  by  sanitary 
action  are  of  course  the  same  in  town  and 
country,  the  methods  of  attammg  them  in 
rural  places  must  needs  depart  in  sorne 
measure  from  those  which  are  available  in 
towns ;  and  accordingly  sanitary  law  in  its 
administrative  aspects  recognises  riu-al  as 
distinguished  from  so-called '  urban '  districts. 
Eural  Sanitary  Authorities,  constituted  in 
1872,  can  now  exercise  considerable  powers  ; 
and  where  properly  set  in  action  by  their 
Medical  Health  Officers  and  Inspectors  of 
Nuisances,  a  great  effect  is  being  gradually 
produced  upon  the  rural  labouring  class, 
whose  condition  had  long  been  neglected. 
The  Bural  Sanitary  Authority  may  provide 
water  for  public  use,  may  make  pubUc  cis- 
terns or  baths,  may  protect  water-courses, 
may  construct  sewers  and  dispose  of  sewage 
matter;  must  take  care  that  no  closet  or 
privy  is  a  nuisance ;  may  clean  ditches  and 
remove  refuse;  and  may  make  regulations 
as  to  cellar-habitations  and  common  lodging- 
houses.  Much  increased  power  of  securmg 
proper  water-supply  in  the  particular  house 
within  rural  districts  has  been  given,  and 
there  are  few  urban  powers  which  cannot  be 
acquired,  if  wanted,  by  any  locality  that  can 
make  a  claim  for  consideration  as  a  '  contri- 
butory place.'  AH  powers  possessed  by 
urban  Authorities  as  to  trades,  sale  of  un- 
wholesome food,  removal  of  nuisances,  pro- 
viding mortuaries  and  hospitals  for  infectious 


diseases,  are  now  also  possessed  by  the  rural 
Authorities. 

At  present,  however,  comparatively  little 
sanitary  progress  has  been  made  in  rural 
districts ;    and    unquestionably   there  are 
some  obstacles,  inherent  in  the  case,  to  any 
rapid  progress.    The  difficulties  arise  from 
the  houses  in  the  rural  districts  being,  in  a 
great  number  of  cases,  old,  dilapidated,  un- 
suited  for  dwellings,  and  destitute  of  proper 
conveniences.    When  new  houses  are  budt, 
the  Sanitary  Authority  can  enforce  certain 
provisions,  though  it  has  far  less  control 
over  building  operations  than  is  possessed 
by  urban  Authorities.    In  the  case  of  houses 
already  buUt,  however,  its  power  is,  from 
circumstances,  even  more  limited.    There  is 
very  little  money  available  for  improvements ; 
the  poor-rates  are  already  often  heavy,  and 
guardians  hesitate  to  increase  them.  The 
small  number  of  houses  in  villages  also,  in 
comparison  with  the  outlay  needful  to  supply 
sewers  and  water,  renders  the  cost  per  head 
much  greater  than  in  towns.    In  addition  to 
bad  construction  and  dampness  of  houses^ 
the  most  frequent  sanitary  defects  of  rural 
places  are  as  follows  :  The  water  is  too  often 
drawn  from  shallow  wells  or  from  small 
streams  polluted  by  soaking,  or  even  from 
stagnant  pools  or  ditches,  and  its  supply 
is  limited.    Often  there  are  no  means  for 
carrying  away  the  dirty  house-water,  and  it 
is  thrown  on  the  ground  and  soaks  into  the 
soU  close  to  and  under  the  cottage  ;  the  ex- 
crements are  generally  thrown  into  an  ash- 
pit near  the  house,  or  pass  into  a  cesspit, 
from  which  they  gradually  soak,  in  such 
way  as  to  pollute  both  ground  and  water. 
These  difficulties,  however,  are  being  gradu- 
ally overcome  in  districts  which  have  secmred 
the  services  of  a  first-class  Officer  of  Health, 
who  has  sought,  by  means  adapted  to  the 
special  local  conditions,  to  obtain  the  same 
sanitary  advantages  that  are  got  in  town 
districts  by  the  use  of  more  organised  sani- 
tary operations.    Attempts  are  now  being 
made  to  purify  and  then  to  guard  the  wells ; 
to  collect  rain-water  in  proper  tanks  when 
other  sources  are  not  available ;  or  to  store 
the  water  collected  (in  the  manner  recom- 
mended by  Mr.  Bailey  Denton)  from  the 
surface-soil  of  some  area  secure  from  drain- 
age, manuring,  or  like  impiu-ities.    For  the 
disposal  of  the  slop-water,  open  or  partiaUy 
closed  siu-face  drains  leading  to  ditches,  or 
underground  drains  that   shaU  allow  the 
water  to  flow  into  the  soU,  and  other  plans, 
have  been  proposed.    It  is,  on  any  plan, 
important— but  especiaUy  if  shallow  wells 
or  the  surface  soil  is  to  furnish  the  driok- 
ing-water— to  carry  off  to  a  distance  aU  the 
slop-water  by  drains  of  some  kind.    For  the 
removal  of  excreta  (as  sewers  are  generally 
out  of  the  question)  a  pail  system,  with  or 
without  the  use  of  dried  earth  or  charcoal, 
according  to  circumstances,  has  to  be  used. 
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If  the  cottages  have  gardens,  then  the 
simplest  dry-earth  plan,  with  proper  stor- 
age and  the  subsequent  digging  into  the 
gardens  at  intervals  of  not  more  than  three 
or  four  weeks,  seems  to  answer  well ;  yet  it  is 
very  difficult  to  get  peasants  to  attend  even 
to  this  simple  matter.  A  plan  of  conjoint 
action  in  the  procuring,  drying,  and  distri- 
buting the  earth,  and  in  the  removal  of  the 
mixed  earth  and  excreta,  answers  well  when 
care  is  taken.  In  other  cases  a  pail  system, 
with  weekly  removals,  and  without  the  use 
of  earth  or  other  appliance,  has  been  em- 
ployed, and  may  answer,  as  the  maniure  has 
some  value. 

These  seem  at  present  the  directions  in 
which  the  opinions  of  Medical  Officers  of 
Health  are  tending  where  villages  and  la- 
bourers' cottages  are  concerned,  and  where 
larger  works  cannot  be  undertaken.  The 
object,  of  course,  is  to  obtain  for  the  rural 
community  by  simple  means,  and  at  not  too 
bvurdensome  a  rate,  the  sanitary  requirements 
of  pure  soil,  of  pure  air,  and  of  pure  drink- 
ing-water. 

Houses. — The  inside  of  a  house  is  sup- 
posed to  be  beyond  the  control  of  the  public 
health  Authority,  and  is  so  to  a  large  extent, 
but  not  altogether.  The  law  takes  cogni- 
sance of  the  existence  of  nuiscmce  inside, 
as  well  as  outside,  a  house ;  and  has  special 
provisions  for  securing  wholesomeness  of 
habitation  in  the  following  cases : — 

1.  Common  lodging-houses  have  been 
regulated  since  the  great  Public  Health  Act 
of  1848,  the  authors  of  which  were  evidently 
profoundly  impressed  with  the  great  evils  of 
overcrowding.  The  definition  of  a  common 
lodging-house  that  is  now  usually  accepted 
is  that  given  by  the  law  officers  of  the  Crown 
in  1853 — namely,  a  house  in  which  persons 
of  the  poorer  class  are  received  for  short 
periods,  and,  though  strangers  to  one  another, 
are  allowed  to  inliabit  one  common  room. 
These  houses  are  registered  and  inspected; 
the  number  of _  lodgers  is  fixed;  and  ven- 
tilation, cleanliness,  and  water-supply  are 
now  attended  to.  A  certain  cubic  space  per 
head  in  the  sleeping-rooms  of  these  houses 
is  generally  fixed  by  the  Authority.  In  the 
MetropoKs  (where  Acts  administered  by  the 
police  remain  in  force)  240  cubic  feet,  in 
Dublin  and  many  other  towns  300  cubic  feet, 
are  required  for  each  adult  inmate. 

2.  Cellar-habitaUons. — Since  1848  it  has 
been  unlawful  to  use  cellar-habitations,  unless 
they  are  in  accord  with  certain  conditions 
of  space,  height,  window  area,  and  drainage. 
By  the  Public  Health  Act  of  1875  it  is  made 
unlawful  to  use  any  cellar  as  a  dwelling 
(that  is,  a  place  where  any  person  passes  a 
night)  which  has  been  built  or  rebuilt  after 
the  passing  of  the  Act,  or  which  was  not 
lawfully  in  use  when  the  Act  was  passed. 
A  cellar  is  defined  by  various  statutes  to  be 
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any  room  of  a  house,  the  surface  of  whose 
floor  is  more  than  three  feet  below  the  sur- 
face of  the  footway  of  the  adjoining  street ; 
and  it  has  to  fulfil  a  number  of  conditions 
before  it  can  be  legally  inhabited. 

With  the  supervision  that  has  been  given 
to  common  lodging-houses  during  the  past 
thirty  years,  they  have  become  much  healthier 
and  more  decent  habitations.  During  the 
same  period  the  number  of  cellar- dwellings 
in  our  towns  has  much  decreased,  and  the 
condition  of  those  still  used  has  notably 
improved. 

3.  '  Houses  let  in  lodgings,'  or  occupied  by 
members  of  more  than  one  family.  These 
are  distinguished  from  common  lodging- 
houses,  and  would  more  conveniently  be 
termed  tenemented  houses.  Sanitary  Autho- 
rities have  various  important  powers  con- 
ferred on  them  in  respect  of  this  large  class 
of  houses  where  two  or  more  families  live 
in  the  same  house.  But,  for  these  powers 
to  arise,  the  consent  of  the  Local  Govern- 
ment Board  is  required. 

4.  Overcrowdi7ig, — This  condition,  so  dan- 
gerous to  the  health  of  the  inmates,  is  to  be 
regarded — no  matter  in  what  house  it  is 
observed,  or  whether  the  inmates  be  of  the 
same  family  or  not — as  a  nuisance,  and  is 
to  be  dealt  with  as  such.  The  question 
arises,  what  is  overcrowding,  and  usually 
the  common  lodging-house  rules  are  taken, 
namely,  an  air-space  of  300  cubic  feet  per 
head.  But  there  is  no  legal  definition,  except 
in  Scotland,  where  the  General  Improvement 
and  Police  Act  of  1862  enacts  that  children 
under  eight  years  of  age  shall  have  150 
cubic  feet,  and  persons  over  that  age  300. 
Obviously,  the  standard  of  space  per  person 
adopted  as  the  mioimmn  in  the  bedrooms  of 
common  lodging-houses,  where  the  occupation 
is  by  night  only,  is  too  smaU  for  those  who 
have  to  occupy  the  same  room  both  by  day 
and  night,  as  is  usually  the  case,  where  the 
question  of  overcrowding  arises  in  the  dwell- 
ings of  the  poor.  It  would  be  very  desirable 
to  raise  the  minimum  (at  all  events  for 
persons  over  ten  years)  to  400  cubic  feet, 
and  this  is  really  Httle  enough. 

Although  public  authority  does  not  extend 
to  all  the  conditions  which  are  next  to  be 
passed  in  review,  it  wiU  be  convenient  to 
consider  together  the  various  causes  of  un- 
healthiness  of  houses. 

Causes  of  Unhealthiness  of  Houses. 

1.  Dampness.  —  Dampness  arises  from  a 
damp  soil,  water  rising  into  walls,  rain  beat- 
ing through  walls  or  coming  from  a  leaking 
roof,  or  blocked  water-pipes.  Paving,  con- 
creting, damp-proof  com-ses,  hollow  walls, 
&c.,  are  the  remedies.  Damp  houses  are 
unhealthy,  it  would  appear,  by  reason  of 
the  lowering  of  warmth  helping  to  catarrhal 
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and  rheumatic  aflfections,  and  probably  by 
reason  of  increased  bacterial  life  due  to  the 
constant  presence  of  moisture. 

2.  Excessive  coldness  of  air  from  draughts 
or  f  rom  insufficient  warming. — Although  an 
airy  house  is  the  healthiest,  there  may  be 
excessive  or  irregular  movement  of  air,  so 
that  strong  currents  are  caused,  with  conse- 
quent undue  skin-evaporation ;  whereby  the 
body-temperature  may  be  lower  than  is  good 
for  health,  even  if  persons  are  weU-clothed. 
The  draughtiness  is  matter  of  construction, 
and  is  obviated  by  improvement  in  the 
methods  of  ventilation.  Then,  as  to  warm- 
ing. Our  present  English  use  of  fireplaces 
is  both  inefficient  and  expensive.  It  might 
have  been  expected  that,  in  towns,  this  plan 
of  warming  houses  would  long  ago  have  been 
abandoned  for  some  more  general  use  of  hot- 
water  or  steam  pipes.  The  supply  of 
warmed  fresh  air  is  a  very  simple  proceeding 
when  these  pipes  are  used,  and  thus  not  only 
can  houses  be  better  warmed,  but  better 
ventilated  and  less  draughty.  The  greater 
convenience  of  a  furnace  serving  to  heat 
several  houses  is  not  at  present  appreciated 
in  England;  but  here  and  there  this  con- 
sideration has  probably  contributed  to  the 
tise  of  '  flats  '  in  place  of  separate  houses. 

3.  Impurity  of  the  adr. — This  arises  from 
the  following  conditions  :  from  the  air  beiag 
drawn  from  the  ground  into  the  house,  or 
passing  over  impure  earth  or  deposits ;  or 
by  the  air  in  the  house  becoming  con- 
taminated by  effluvia  from  closets  and  drain- 
pipes ;  from  combustion ;  from  respiration 
and  skin- transpiration ;  from  uncleanliness 
of  persons,  clothes,  walls,  floors,  and  fur- 
niture. 

Each  of  these  conditions  has  to  be  exam- 
ined into  and  rectified  according  to  the  usual 
principles  laid  down  in  works  of  hygiene.  A 
few  remarks  may,  however,  be  permitted  on 
some  of  the  headings. 

The  removal  of  respiratory  impurities  can 
only  be  accomplished  by  constantly  removing 
the  air  of  rooms  and  supplying  fresh  air. 
This  is  ventilation;  and,  if  we  include  in 
the  definition  that  the  supply  and  removal 
of  air  shall  be  tolerably  uniform,  ventilation 
presents  a  mechanical  problem  of  no  little 
difficulty.  The  amount  of  air  required  for 
an  adult,  in  order  to  keep  the  air  free  from 
any  odour,  is  3,000  cubic  feet  per  hour;  or 
if  the  carbonic  acid  derived  from  respiration 
be  taken  as  a  measure  of  respiratory  im- 
purity, it  should  not  exceed  '2  per  1,000 
volumes  of  air.  Practically,  the  amount 
most  persons  get  is  not  more  than  600  to 
1,200  cubic  feet  per  hour,  if  so  much,  and 
the  air  of  their  rooms  smells  fusty  from 
organic  effluvia.  In  cold  times  of  the  year, 
the  entering  air  must  be  warmed,  if  the 
change  is  to  be  so  rapid  as  is  implied  in  the 
supply  of  3,000  cubic  feet  of  air  per  hour, 
equivalent  to  a  change  of  air  in  the  air-space 


three,  four,  or  even  five  times  per  hour. 
When  warmed  to  nearly  the  temperature  of 
the  surface  of  the  body  (80°  to  90°  F.)  con- 
siderable movement  of  air  is  borne  without 
difficulty,  but  if  the  temperature  be  much 
lower  a  correspondingly  sUghter  movement 
is  felt.  Ventilation  in  this  climate  is  there- 
fore inextricably  mixed  up  with  warming, 
and  thorough  ventilation  of  our  rooms  is 
impossible  so  long  as  we  trust  to  radiant 
heat  alone  for  warmth.  The  problem,  there- 
fore, which  engineers  have  to  solve  in  warm- 
ing and  ventilating  our  rooms  is,  what  is  the 
cheapest  and  most  constant  plan  of  intro- 
ducing warm  air,  of  a  temperature  of  some 
80°,  into  our  houses  in  cold  weather ;  the 
conditions  of  the  problem  being  a  supply  of 
3,000  cubic  feet  per  head  per  hoiir,  at  a  rate 
of  movement  imperceptible  to  the  feelings  of 
the  persons  in  the  room. 

The  second  point  is  connected  with  the 
impurity  of  the  air  from  drains.  The  first 
thing  is  to  be  certain  that  the  air  of  the 
house-drain  is  so  thoroughly  disconnected 
from  the  air  of  the  public  sewers  that  no 
reflux  from  them  is  possible ;  and  therefore, 
that,  if  there  is  any  drain-air  polluting  the 
atmosphere  of  the  house,  it  is  not  the  air  of 
the  common  sewer.  That  point  having  been 
settled,  it  will  follow  that  drain-smell  in  the 
house  must  come  either  from  the  ground  or 
from  the  house  pipes  or  closets  themselves. 
If  from  the  ground,  there  is  probably  (if  the 
groimd  itself  be  clean,  or  if  the  smell  be  of 
new  production)  a  leaky  drain-pipe  some- 
where, and  the  air  is  penetrating  through 
the  leakage  and  is  drawn  into  the  house.  If 
not  from  the  ground,  the  smeU  may  be  from 
some  pipe  in  the  house ;  this  arises  from 
imperfect  junction,  especially  when  metal 
pipes  are  joined  on  to  earthenware,  or  from 
the  pin-hole  eating-away  of  metal  pipes. 
Or  a  drain-pipe  may  be  choked  (generally 
through  '  settling '  at  a  joint  occurring  in  an 
ill-laid  and  badly  bedded  pipe),  and  decom- 
position be  going  on  in  its  retained  contents. 
Or  there  may  be  a  clogged  or  imperfect  trap, 
with  the  water  either  sucked  out  of  it  or  be- 
coming thoroughly  charged  with  fetid  effluvia. 
In  the  latter  cases,  there  is  a  presumption 
that  the  ventilation  of  the  house-drain  is  not 
what  it  should  be.  Every  house  should 
have  a  plan  of  its  di-ainage,  so  as  to  facihtate 
the  search  for  a  broken  pipe. 

In  order  to  detect  any  of  these  conditions 
it  is  necessary  that  builders  should  alter 
their  habits  in  regard  to  house -plumbing 
arrangements.  At  present  they  try  to  conceal 
everything,  so  that,  without  pulling  a  house 
to  pieces,  it  is  impossible  to  examine  if 
pipes  and  traps  are  in  order.  Instead  of 
this,  every  pipe  above  the  groimd  should  be 
kept  out  of  walls ;  and  if  cased  with  wood, 
the  case  should  be  merely  bolted,  and  not 
nailed.  If  a  drain  must  be  carried  under 
a  house,  it  should  have  inspection  chambers 
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btiilfc  upon  it  at  every  change  of  direction,  so 
that  the  drain  which  rims  in  a  straight  hne 
from  one  manhole  chamber  to  the  next  can 
be  inspected  and  cleared  of  obstructions  or 
deposit  without  breaking  into  it.  The  sewage 
and  foul-water  arrangements  of  our  houses 
will  never  be  satisfactory  till  these  matters 
are  attended  to,  and  till  the  examination  of 
■every  pipe  about  the  house  can  be  made 
without  difficulty,  and  clogging  or  leakage  of 
air  or  water  from  pipes  can  be  readily 
detected. 

In.  closets,  the  chief  points  of  leakage  are 
in  the  more  horizontal  pipes  and  in  the  traps. 
In  aU  cases  the  soil  pipe  should  be  ventilated 
by  pipes  carried  to  the  open  air  at  some 
points  away  from  windows. 

Another  matter  to  be  guarded  against, 
whether  there  be  drain-smeU  or  not  about  a 
house,  is  the  immediate  opening  of  the  cistern 
overflow-pipe,  or  of  the  usual  rain-water  pipe, 
into  the  sewer  or  house-drain.  The  common 
practice,  until  recently,  has  been  to  connect 
them  directly  with  the  house-drain,  perhaps 
with  an  S  trap  at  the  foot  of  each  pipe,  these 
traps,  however,  being  usually  (fry.  Then 
sewer-afr  passes  up  and  enters  the  cistern, 
or  into  rooms  which  happen  to  be  near  the 
top  of  the  rain-water  pipe.  All  these  pipes 
should  open  in  free  air  over  a  grating ;  and  if 
every  householder  would  insist  on  the  builder 
attending  to  these  matters,  the  chances  of  in- 
flow of  sewer-afr  into  houses  would  be  much 
lessened. 

Another,  thfrd,  point  of  importance  is  the 
way  in  which  the  products  of  gas-combustion 
are  allowed  to  pass  into  the  air  of  rooms. 
Nothing  can  be  worse  than  the  usual  arrange- 
ment; and,  as  gas-lights  might  be  made  a 
valuable  means  of  ventilation  if  tubes  were 
arranged  to  carry  off  the  burnt  gas,  the  pre- 
sent arrangement  of  chandeliers  is  not  only 
hurtfal,  but  involves  an  ignorant  waste  of 
useful  force. 

_  4.  Impv/rity  of  the  water. — Water  de- 
livered to  a  house  may  become  impure  on 
the  preniises,  usually  from  unclea,ned  un- 
covered cisterns,  absorption  of  afr  from  drains 
by  the  surface  of  the  water,  and  sometimes 
by  more  dfrect  leakage  from  pipes  into 
cisterns.  Lead  may  also  be  taken  up.  The 
remedies  for  these  conditions  are  obvious. 
Eeference  has  afready  been  made  to  exten- 
sive epidemics  of  enteric  fever  due  to  the 
insuction  of  matter  from  sewers  into  pubUo 
water-pipes,  through  fissures  m  those  pipes 
while  running  fuU.  It  is  probable  that 
obscure  cases  of  disease  in  particular  houses 
are  not  infrequently  due  to  an  unsuspected 
pollution  by  similar  means  of  the  water- 
service  of  the  house. 

5.  Impurities  from  micleanUnesa  of  the 
house. — Walls  and  ceihngs  all  absorb  im- 
purities which  are  given  out  again  to  the  air, 
and  often  become  highly  impregnated  with 
organic  matters.    The  chinks  of  floors  allow 


matters  to  collect  below  them,  and  then  im- 
pure afr  rises  into  the  room. 

Of  all  parts  of  a  house  where  cleanliness 
is  of  importance,  there  is  probably  none 
more  important  than  Iwrders  and  other 
places  where  food  is  stored.  It  would  appear 
certain  that  in  some  cases  of  food-poisoning 
the  injurious  quality  has  been  obtained  by 
storage  in  places  that  received  sewer-afr  or 
other  morbific  matter.  Yet  not  infrequently 
any  dark  unventUated  closet  is  made  to  serve 
the  purpose  of  a  larder. 

The  custom  of  re-papering  walls  without 
removing  the  old  paper,  the  decomposition 
of  paste  and  paper  on  damp  walls,  and  the 
use  of  arsenical  pigments,  may  give  rise  to 
impurities  of  one  and  another  kind  in  the 
afr  of  houses.  In  the  houses  of  the  poor 
which  are  not  regularly  whitewashed,  the 
half-crumbling  plaster  is  often  highly  charged 
with  animal  material. 

These  matters  are  to  be  avoided  by  original 
good  construction  and  by  constant  cleanli- 
ness. It  is  a  great  desideratum  to  make 
walls  of  impermeable  material,  so  that  they 
may  be  washed  without  difficulty ;  but,  at 
present,  this  is  an  expensive  matter. 

If  these  various  points,  which  are  really 
questions  of  purity  of  afr  and  water,  and  of 
temperatiure  and  movement  of  afr,  are  pro- 
perly dealt  with,  houses  wO  be  healthy. 
These  are  conditions  which  are  not  difficult 
to  secure  if  they  are  clearly  understood  and 
if  thefr  importance  is  not  underrated.  The 
great  point  is  to  have  the  house-afr  pure,  so 
as  in  no  way  to  injure  or  depress  the  great 
function  of  respiration. 

While  we  look  to  the  Municipality  or  Local 
Sanitary  Authority  to  keep  the  outer  afr  pure, 
the  task  of  doing  the  same  for  the  house-afr 
must  necessarily  fall  on  the  inhabitants  of  the 
house. 

Duties  of  the  Medical  Officer  of 
Health. — It  behoves  the  residents  of  every 
district  to  assist  the  Sanitary  Officers  to  the 
best  of  thefr  ability  ;  and  to  aid  towards  such 
endeavours,  this  article  may  usefully  conclude 
by  an  enumeration  of  the  duties  which  are 
imposed  upon  the  Medical  Officer  of  Health 
for  districts  in  England.  They  are  extracted 
from  an  Order  of  the  Local  Government 
Board,  dated  1891. 

'  The  following  shaU  be  the  duties  of  the 
Medical  Officer  of  Health  in  respect  of  the 
district  for  which  he  is  appointed  ; — 

'  1.  He  shall  inform  himself  as  far  as 
practicable  respecting  all  influences  affecting 
or  threatening  to  affect  injiuriously  the  pubhc 
health  within  the  district. 

'  2.  He  shall  inquire  into  and  ascertain  by 
such  means  as  are  at  his  disposal  the  causes, 
origin,  and  distribution  of  diseases  within  the 
district,  and  ascertain  to  what  extent  the 
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Bame  have  depended  on  conditions  capable 
of  removal  or  mitigation. 

'  3.  He  shall  by  inspection  of  the  district, 
both  systematically  at  certain  periods,  and 
at  intervals  as  occasion  may  require,  keep 
himself  informed  of  the  conditions  injurious 
to  health  existing  therein. 

'4.  He  shall  be  prepared  to  advise  the 
Sanitary  Authority  on  all  matters  affecting 
the  health  of  the  district,  and  on  all  sanitary 
points  involved  in  the  action  of  the  Sanitary 
Authority  ;  and  in  cases  requiring  it,  he  shall 
certify,  for  the  guidance  of  the  Sanitary 
Authority  or  of  the  Justices,  as  to  any 
matter  ia  respect  of  v?hich  the  certificate 
of  a  Medical  Officer  of  Health  or  a  Medical 
Practitioner  is  required  as  the  basis  or  in  aid 
of  sanitary  action. 

'  5.  He  shall  advise  the  Sanitary  Authority 
on  any  question  relating  to  health  involved 
in  the  framing  and  subsequent  working  of 
such  by-laws  and  regulations  as  they  may 
have  power  to  make,  and  as  to  the  adoption 
by  the  Sanitary  Authority  of  the  Infectious 
Disease  (Prevention)  Act,  1890,  or  of  any 
section  or  sections  of  such  Act. 

'  6.  On  receiving  information  of  the  out- 
break of  any  contagious,  infectious,  or  epi- 
demic disease  of  a  dangerous  character  withm 
the  district,  he  shall  visit  without  delay  the 
spot  where  the  outbreak  has  occurred,  and 
inquire  into  the  causes  and  circumstances  of 
such  outbreak ;  and  in  case  he  is  not  satisfied 
that  all  due  precautions  are  being  taken,  he 
shall  advise  the  persons  competent  to  act  as 
to  the  measures  which  may  appear  to  him  to 
be  required  to  prevent  the  extension  of  the 
disease,  and  take  such  measures  for  the  pre- 
vention of  disease  as  he  is  legally  authorised 
to  take  under  any  statute  in  force  in_  the 
district,  or  by  any  resolution  of  the  Sanitary 

Authority.  ,        ,xi    o  • 

'  7.  Subject  to  the  mstructions  of  the  bani- 
tary  Authority,  he  shall  direct  or  superuatend 
the  work  of  the  Inspector  of  Nuisances  m 
the  way  and  to  the  extent  that  the  Sanitary 
Authority  shall  approve,  and  on  receivmg 
information  from  the  Inspector  of  Nuisances 
that  his  intervention  is  required  m  con- 
sequence of  the  existence  of  any  nuisance 
iniurious  to  health,  or  of  any  overcrowding 
in  a  house,  he  shaU,  as  early  as  practicable, 
take  such  steps  as  he  is  legaUy  authorised  to 
take  under  any  statute  in  force  m  the  dis- 
trict, or  by  any  resolution  of  the  Sanitary 
Authority,  as  the  circumstances  of  the  case 
may  iustify  and  require. 

'8  In  any  case  in  which  it  may  appear 
to  him  to  be  necessary  or  advisable,  or  in 
which  he  shaU  be  so  directed  by  the  Sani- 
tary Authority,  he  shaU  himself  inspect  and 
examine  any  animal,  carcase,  meat,  poultry, 
game,  flesh,  fish,  fruit,  vegetables,  corn,  bread, 
flour,  or  milk,  and  any  other  article  to  which 
the  provisions  of  the  Public  Health  Act,  181  o, 
in  this  behalf  shaU  apply,  exposed  for  sale,  or 


deposited  for  the  purpose  of  sale  or  of  prepara- 
tion for  sale,  and  intended  for  the  food  or 
man,  which  is  deemed  to  be  diseased,  or  un- 
sound, or  unwholesome,  or  unfit  for  the  food 
of  man ;  and  if  he  finds  that  such  animal  or 
article  is  diseased,  or  unsound,  or  unwhole- 
some, or  unfit  for  the  food  of  man,  he  shaU 
give  such  directions  as  may  be  necessary  for 
causing  the  same  to  be  dealt  with  by  a 
Justice  according  to  the  provisions  of  the 
statutes  applicable  to  the  case. 

'9.  He  shall  perform  all  the  duties  im- 
posed upon  him  by  any  by-laws  and  regula- 
tions of  the  Sanitary  Authority,  duly  con- 
firmed where  confirmation  is  legaUy  required, 
in  respect  of  any  matter  affecting  the  pubUc 
health,  and  touching  which  theyare  authorised 
to  frame  by-laws  and  regulations. 

'  10.  He  shall  inquire  into  any  offensive 
process  of  trade  carried  on  within  the  district, 
and  report  on  the  appropriate  means  for  the 
prevention  of  any  nuisance  or  injury  to 
health  therefrom. 

'  11.  He  shall  attend  at  the  office  of  the 
Sanitary  Authority  or  at  some  other  ap- 
pointed place,  at  such  stated  times  as  they 
may  direct. 

'  12.  He  shall  from  time  to  time  report  in 
writing  to  the  Sanitary  Authority  his  pro- 
ceedings, and  the  measures  which  may  re- 
quire to  be  adopted  for  the  improvement  or 
protection  of  the  public  health  in  the  district. 
He  shall  in  like  manner  report  with  respect 
to  the  sickness  and  mortality  within  the  dis- 
trict, so  far  as  he  has  been  enabled  to  ascer- 
tain the  same. 

'  13.  He  shaU  keep  a  book  or  books,  to  be 
provided  by  the  Sanitary  Authority,  in  which 
he  shall  make  an  entry  of  his  visits,  and 
notes  of  his  observations  and  instructions 
thereon,  and  also  the  date  and  nature  of 
appUcationsmade  to  him,  the  date  and  result 
of  the  action  taken  thereon,  and  of  any  action 
taken  on  previous  reports ;  and  shall  produce 
such  book  or  books,  whenever  requured,  to 
the  Sanitary  Authority. 

'  14.  H«  shall  also  make  an  annual  report 
to  the  Sanitary  Authority,  up  to  the  end  of 
December  in  each  year,  comprising  a  sum- 
mary of  the  action  taken,  or  which  he  has 
advised  the  Sanitary  Authority  to  take, 
during  the  year,  for  preventing  the  spread  ot 
disease;  and  an  account  of  the  samtary  state 
of  his  district  generally  at  the  end  of  the 
year.  The  report  shall  also  contam  an  ac- 
count of  the  inquuries  which  he  has  made  as 
to  conditions  mjurious  to  health  existing  in 
the  district,  and  of  the  proceedings  in  which 
he  has  taken  part  or  advised  under  any 
statute,  so  far  as  such  proceedmgs  relate  to 
those  conditions ;  and  also  an  account  ot  tne 
supervision  exercised  by  him,  or  on  his  ad- 
vice, for  sanitary  purposes  over  places  and 
Kes  that  the'  Sanitary  Authority  have 
power  to  regulate,  with  the  nature  and  re- 
sulTs  of  any  proceedings  which  may  have 
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been  so  required  and  taken  in  respect  of  the 
same  during  (he  year.  The  report  shall  also 
record  the  action  taken  by  him,  or  on  his 
advice,  during  the  year,  m  regard  to  offensive 
trades,  to  dairies,  cow-sheds,  and  milk-shopa, 
and  to  factories  and  workshops.  The  report 
shall  also  contain  tabular  statements  (on 
forms  to  be  siipphed  by  us  [Local  Govern- 
ment Board],  or  to  the  like  effect)  of  the  sick- 
ness and  mortality  within  the  district,  classi- 
fied according  to  diseases,  ages,  and  localities. 

'Provided  that,  if  the  Medical  Officer  of 
Health  shall  cease  to  hold  office  before  the 
thirty-first  day  of  December  in  any  year,  he 
shaU  make  the  like  report  for  so  much  of  the 
yeai"  as  shall  have  expired  when  he  ceases  to 
hold  office. 

'  15.  He  shall  give  immediate  information 
to  us  of  any  outbreak  of  dangerous  epidemic 
disease  within  the  district,  and  shall  transmit 
to  us  a  copy  of  each  annual  report  and  of 
any  special  report.  He  shall  make  a  special 
report  to  us  of  the  grounds  of  any  advice 
which  he  may  give  to  the  Sanitary  Authority 
with  a  view  to  their  requiring  the  closure  of 
any  school  or  schools,  m  pursuance  of  the 
Code  of  Eegulations  approved  by  the  Educa- 
tion Department,  and  for  the  time  being  in 
force. 

'  16.  At  the  same  time  that  he  gives  in- 
formation to  us  of  an  outbreak  of  an  infectious 
disease  or  transmits  to  us  a  copy  of  his  annual 
report  or  of  any  special  report,  he  shall  give 
the  like  information  or  transmit  a  copy  of 
such  report  to  the  Coimty  Council  or  County 
Councils  of  the  county  or  counties  within 
which  his  district  may  be  situated. 

'  17.  In  matters  not  specifically  provided  for 
in  this  Order,  he  shall  observe  and  execute 
any  mstructions  issued  by  us,  and  the  lawful 
orders  and  directions  of  the  Sanitary  Authority 
appUcable  to  his  office. 

'  18.  Whenever  we  shall  make  regulations 
for  all  or  any  of  the  purposes  specified  in 
section  134  of  the  PubHc  Health  Act,  1875, 
and  shall  declare  the  regulations  so  made  to 
be  in  force  within  any  area  comprising  the 
whole  or  any  part  of  the  district,  he  shall 
observe  such  regulations,  so  far  as  the  same 
relate  to  or  concern  his  office.' 
Edmund  A.  Paekes.   George  Buchanan. 

PUERILE  (puer,  a  boy) — This  word  is 
associated  m  medicme  with  the  respiratory 
murmur  when  it  is  exaggerated,' possessing 
the  characters  heard  over  the  lungs  m  a 
healthy  child.    See  Physical  Examination. 

PUERPERAL     DISEASES.  —  The 

diseases  associated  with  parturition,  which 
fall  for  consideration  m  the  present  article 
are:  (1)  Puerperal  Convulsions;  (2)  Puer' 
peral  Fever;  (3)  Puerperal  Peritonitis;  and 
(4)  Puerperal  Thrombosis  and  Embolism. 
Certain  other  pathological  conditions  of  equal 
importance,  occurring  during  the  puerperal 
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state,  are  more  conveniently  discussed  under 
their  several  special  names.  See  Pelvic 
Abscess  ;  Pelvic  Cellulitis  ;  Pelvic  Peri- 
TONiTis;  and  Phlegmasia  Dolens.  Puer- 
peral insanity  is  described  in  the  article 
Insanity,  Varieties  of. 

1.  Puerperal  Convulsions  Synon.  : 

Puerperal  Eclampsia;  Eclampsia  Gravi- 
da/rum,  Parturientivm,  vel  Puerperarum  • 
Fr.  Convulsions  des  Femmes  Enceintes  et 
en  Couche ;  Ger.  EMampsie  in  der  Schwann 
gerschaft  und  im  Wochenbett. 

Definition.— A  peculiar  kind  of  epilepti- 
form convulsions,  characterised  by  loss  of 
consciousness  and  sensibility,  together  with 
tonic  and  clonic  spasms  ;  occurring  in  the 
later  months  of  pregnancy,  during  labour, 
or  after  delivery  ;  and  causing  great  danger 
to  the  lives  of  both  mother  and  child. 

^TiOLOGY.— The  frequent  association  of 
this  disorder  with  albuminuria  had  tiU  lately 
given  rise  to  the  behef  that  it  is  the  result  of 
uraemia;  and  notwithstanding  that  cases  have- 
been  observed  in  which  albumen  was  present 
in  the  urine  in  large  quantity  without  con- 
vulsions occurring,  and  others  in  which  the 
eclamptic  attacks  took  place  without  any 
albumen,  or  a  mere  trace  only,  being  present, 
it  is  probable  that  insufficiency  of  the  kid- 
neys is  by  far  the  most  frequent,  if  not  the 
mvariable  cause.    The  writer  has  no  doubt 
that  twin  pregnancy  is  a  not  infi^equent  cause 
of  albuminuria,  from  the  many  cases  of  it 
which  have  come  under  his  personal  obser- 
vation. 

Traube  and  Eosenstein  have  referred  the 
causation  of  the  convulsions  to  acute  cere- 
bral anaemia,  resulting  from  changes  in  the 
blood  incidental  to  pregnancy,  the  watery 
condition  of  the  blood  being  associated  with 
increased  tension  of  the  arterial  system.  The 
late  Dr.  Angus  Macdonald,  of  'Edinburgh, 
pointed  out  that  he  had  discovered  by  post- 
mortem examuiation  extreme  anaemia  of  the 
cerebro-spmal  centres,  with  congestion  of  the 
meninges,  without  oedema.  He  attributed  the 
convulsive  attacks  to  irritation  of  the  vaso- 
motor centre,  firom  an  anaemic  condition  of 
the  blood,  produced  by  the  retention  in  it  of 
excrementitious  matters  which  should  have 
been  eliminated  by  the  kidneys.     In  1889 
M.  Emile  Blanc  found  in  the  urine  of 
eclamptic  patients  a  microbe  with  intense 
pathogenic  effects  and  well  defined.    He  ex- 
tended his  researches  to  the  albumkiuria  of 
pregnancy,  and  examined  and  made  cultures 
of  the  blood  and  urine.     These  researches 
demonstrated  a  microbe  in  the  form  of  a 
short  bacillus  having  at  its  two  extremities 
depressions  analogous  to  nuclei.    With  45 
minims  of  a  culture  furnished  by  the  blood 
of  an  eclamptic,  ^  rabbit  eighteen  days  preg- 
nant was  inoculated.     She  died  in  twelve 
hours  with  intense  convulsive  phenomena, 
having  dropped  one  or  two  of  her  young 
dead. 
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Symptoms. — Puerperal  eclampsia  is  happUy 
not  of  common  occurrence,  its  estimated  fre- 
quency being  about  once  in  500  cases.  Occa- 
sionally the  outbreak  occurs  without  warning, 
but  usually  there  are  premonitory  symptoms. 
The  most  frequent  of  these  is  oedema  of  the 
feet  and  legs,  which  may  extend  to  the  vulva, 
abdomen,  face,  and  upper  extremities,  and 
should  at  once  suggest  an  examination  of  the 
urine,  which  will  almost  invariably  be  found 
to  contain  albumen  in  more  or  less  qiiantity, 
with  a  diminution  in  the  amoimt  of  urea 
which  should  be  excreted.    Sometimes  casts 
may  be  found.   The  writer  has  had  imder  his 
observation  a  case  in  which  oedema  of  the  feet 
and  ankles  occurred  without  a  trace  of  albu- 
men in  the  urine,  though  later  it  appeared  in 
abundance,  and  the  patient  died  of  eclampsia 
during  labour.  Other  premonitory  symptoms 
are  headache,  generally  frontal,  but  occasion- 
ally limited  to  one  side;  vertigo;  loss  of 
memory ;  and  derangements  of  vision,  such 
•  as  amblyopia,  and  flashes  of  light  before  the 
eyes. 

When  the  convulsive  seizure  occurs  it  can- 
not be  mistaken.  The  eyes  first  become  fixed, 
and  rapid  contraction  of  the  muscles  of  the 
face  occurs,  with  rolling  of  the  eyeballs,  the 
pupils  being  lost  under  the  upper  eyelids. 
The  face  becomes  turned  first  towards  one 
shoulder,  then  towards  the  other.    The  con- 
vulsions rapidly  extend  to  the  other  parts  of 
the  body ;  after  a  short  period  of  tonic  con- 
traction violent  clonic  spasms  occur.  The 
face  becomes  livid,  the  tongue  is  protruded, 
and,  if  care  be  not  taken,  it  is  lacerated  by 
the  teeth,  colouring  the  frothy  sahva  which 
has  been  emitted  at  the  angles  of  the  mouth. 
The  thumbs  become  clenched  in  the  palms, 
and  violent  jerkings  of  the  arms  occur,  whilst 
the  muscles*  of  the  face  give  rise  to  a  variety 
of  contortions.  Sometimes  involuntary  evacua- 
tions of  the  bladder  and  rectiim  occur  during 
the  fit.    There  is  total  loss  of  consciousness 
and  sensation.  After  a  few  minutes  the  symp- 
toms gradually  subside;  a  longer  interval 
occurs  between  the  clonic  muscular  contrac- 
tions ;  the  face  loses  its  lividity;  and  the 
breathing  becomes  more  tranquil.  When  the 
first  fit  has  passed  off,  the  patient  may  re- 
cover her  consciousness ;  but  if  another  occur 
with  rapidity,  and  very  little  time  elapse 
between  the  paroxysms,  complete  coma  re- 
sulting in  death  may  soon  supervene.  Where 
there  is  a  considerable  time  between  the 
attacks,  it  may  be  many  hours  or  days  be- 
fore consciousness  is  restored,  and  recovery 
takes  place.   A  remarkable  feature  of  this 
disorder  is  that  when  the  patient  becomes 
sensible,  and  is  restored  to  health,  she  has 
invariably  no  recoUection  of  what  occurred, 
not  only  during  her  iUness,  but  for  some 
time  preceding  the  fits. 

Prognosis.— This  depends  upon  the  severity 
and  frequency  of  the  paroxysms.  It  is  gene- 
rally considered  that  one  in  every  three  or  tour 


cases  proves  fatal.  The  earlier  the  convul- 
sions appear  in  labour,  the  more  unfavourable 
the  prognosis.  The  longer  the  labour  and 
the  more  difficult  the  deUvery,  the  deeper  is 
the  coma  and  the  less  the  prospect  of  re- 
covery. It  is  very  rare  for  the  convulsions 
to  cease  before  the  birth  of  the  chUd.  The 
mortality  has  probably  diminished  of  late 
years,  since  indiscriminate  venesection  has 
been  abolished,  and  other  treatment  adopted. 

Treatment. — Recognising  that  '  preven- 
tion is  better  than  cure,'  we  must  first 
consider  what  is  best  to  be  done  when  pre- 
monitory symptoms  arise.    The  occasional 
examination  of  the  urine  of  pregnant  women 
is  always  a  wise  precaution,  but  it  is  urgently 
called  for  whenever  oedema  of  the  feet  or 
other  parts  is  noticed.   Shght  traces  of  albu- 
men are  not  infrequent,  and  are  of  no  im- 
portance ;  but  persistent  albuminuria  to  any 
considerable  amount  calls  for  most  careful 
watching  and  treatment,  and  the  amount  of 
urea  passed  in  the  twenty-four  hours  should 
be  ascertained.    A  milk  diet,  and  the  ad- 
ministration of  diuretics  and  iron,  with  mild 
laxatives,  should  be  tried ;  but,  if  httle  or  no 
improvement  takes  place,  the  question  of 
induction  of  premature  labour  should  be  dis- 
cussed, and  the  writer  fi:om  his  own  observa- 
tions is  very  strongly  in  favour  of  it.  He  has 
in  a  large  number  of  cases  adopted  it  without 
the  occurrence  of  eclampsia,  both  mothers 
and  children  being  saved;  whereas  he  has 
seen  instances  in  which,  after  consultation,  it 
was  decided  to  leave  it  till  labour  took  place 
naturally,  and  the  result  has  been  eclampsia 
and  death. 

If  convulsions  arise,  chloroform  should  be 
administered  at  once,  and  should  be  repeated 
at  each  succeeding  attack,  while  an  enema  of 
thirty  grains  of  chloral  and  the  same  amount 
of  bromide  of  potassium  may  be  given  to 
lessen  the  amount  of  chloroform  subsequently 
needed.  If  the  labour  proceed  well,  it 
should  be  allowed  to  take  its  own  course; 
but  if  it  be  tardy,  and  the  forceps  can  be  ap- 
pHed,  it  should  be  employed  to  expedite  _de- 
hvery,  though  caution  should  be  exercised 
not  to  extract  the  child  in  too  great  a 
hurry.  The  hypodermic  injection  of  pilo- 
carpine has  been  employed,  in  the  hope  that 
the  diaphoresis  produced  might  relieve  the 
arterial  tension ;  but  the  results  are  anythmg 
but  encouraging,  and  it  cannot  be  recom- 
mended. Venesection,  which  used  to  be  the 
universal  treatment,  is  now  very  rarely 
adopted.  There  are,  however,  cases  m  whicli 
it  is  undoubtedly  caUed  for:  in  women  oj 
plethoric  habit,  with  congested  face  and  lull 
pulse,  showing  much  arterial  tension,  it  wiu 
probably  be  found  of  great  benefit. 

When  the  convulsive  attacks  occur  or 
continue  after  labour,  hypodermic  uijections 
of  morphine,  although  condemned  by  some 
writers  on  account  of  the  renal  condition, 
have  been  found  to  act  well. 
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2.  Puerperal  Fever. — Synon.:  Child- 
bed Fever;  Puerperal  Septicaemia ;  Yn.Fi&vre 
Puerjperale ;  Ger.  Ptierperalfieber ;  Kvnd- 
hettfieber. 

Definition. — A  continued  fever  of  a  con- 
tagious character,  occurring  in  connexion 
with  childbirth. 

Pathology  and  ^Etiology.  —  Numerous 
theories  and  hypotheses  have  been  suggested 
in  regard  to  the  nature  and  relations  of 
puerperal  fever,  but  it  is  now  generally  ac- 
cepted that  it  is  a  disease  of  traumatic  origin, 
resulting  from  septic  matter  coming  into 
contact  either  with  the  inner  surface  of  the 
uterus,  where,  after  dehvery,  dilated  veins 
and  lymph  channels  abound,  or  with  some 
part  in  the  genital  tract  where  lesions  exist, 
which  are  very  commonly  produced  during 
labour.    The  septic  virus,  though  generally 
introduced  from  without,  may  arise  within 
the  parturient  canal  itself,  putrefaction  going 
on  in  it  (auto-sepsis) ;  and  retained  portions 
of  placenta  or  membrane  may  perhaps  be 
concerned  in  this.    In  such  cases  the  onset 
of  the  disease  is  not  generally  so  violent  as 
when  the  poison  has  been  introduced  from 
without,  during  labour,  by  those  coming  into 
contact  with  the  patient,  through  the  mediimi 
of  their  clothes  or  of  their  hands,  or  by 
means  of  sponges  or  instruments  such  as 
catheters.    Other  external  sources  may  be 
the  bedding,  sheets,  or  diapers ;  or  possibly 
the  air  itself  may  carry  the  poison  to  the 
wotmd,  where  septicaemia  is  present  in  the 
same  dwelling  as  the  parturient  woman — 
in  lying-in  institutions,  for  example. 

Senamelweis,  in  1847,  was  the  first  to 
demonstrate  how  m  the  General  Hospital, 
Vienna,  those  making posi-mortem  examina- 
tions and  subsequently  engaged  in  the  mid- 
wifery wards    conveyed  infection   to  the 
patients  through  the  medium  of  cadaveric 
matter  on  their  hands.    This  led,  at  his  sug- 
gestion, to  the  employment  of  antiseptics  in 
midwifery  practice ;  and  there  is  no  doubt 
that  to  this  may  be  attributed  in  great 
measure  the  remarkable  change  that  has 
taken  place  in  the  rate  of  mortality  in  the 
lying-in  hospitals.  The  writer,  in  the  Lcmcet 
of  April  1,  1893,  in  a  short  paper  on  '  Anti- 
septic Midwifery,'  pointed  out  how,  in  the 
City  of  London  Lying-in  Hospital,  where 
the  death-rate  for  a  long  period  of  years  had 
averaged  over  2  per  cent.,  it  had,  since  the 
antiseptic  management  had  been  properly 
carried  out,  fallen  to  0-31  per  cent.,  the 
average  of  the  last  six  years ;  and  that  during 
a  period  which  has  just  reached  two  years 
upwards  of  950  women  had  been  delivered 
in  the  institution  without  a  single  death 
from  any  source  whatever.     No  stronger 
evideiice  could  be  adduced  to  show  that 
lying-in  hospitals,  formerly  regarded  as  dan- 
gerous to  enter,  may  now  be  looked  upon, 
under  proper  management,  as  the  safest 
places  to  be  confined  in. 


Anatomical    Characters.  —  Septicsemia 
may  assume  the  lymphatic  or  the  venous 
form,  according  to  which  of  these  channels 
it  selects  to  diffuse  itself  through  the  body, 
and  it  may  kill  so  rapidly  as  to  leave  no 
local  manifestations  of  disease.    But  if  the 
vagina  is  severely  affected,  the  mucous  mem- 
brane looks  soft  and  infiltrated,  and  lacerated 
parts  are  usually  covered  by  a  discoloured 
membrane.    The  cervix  uteri,  which  is  so 
frequently  the  seat  of  injury  during  labour, 
may  become    inflamed,  and  suppuration 
occur  in  the  cellular  tissue  which  surrounds 
it.    The  interior  of  the  uterus  is  often 
covered  with  a  coagulated  exudation.  The 
pelvic    cellular    tissue  probably  becomes 
affected.  The  peritoneum  is  almost  certainly 
involved,  and  a  coagulated  exudation  or  fluid 
pus  is  found    in  the    folds    around  the 
uterus,  in  Douglas's  pouch  and  elsewhere,  or 
the  peritonitis  may  be  diffuse,  and  associated 
with  pleurisy  and  pericarditis  and  effusions 
into  the  joints.    If  the  absorption  has  taken 
place  through  the  veins,  broken-down  thrombi 
will  be  found,  and  from  these  embolic  foci 
and  abscesses  may  occur  in  the  lungs ;  the 
spleen  is  almost  always  enlarged,  and  em- 
bolic infarcts  may  be  found  in  it,  as  well 
as  in  the  kidneys.    Endocarditis  and  men- 
ingitis may  arise ;  and  sometimes,  though 
rarely,  destruction  of  the  eyeball. 

Symptoms. — In  no  disease  do  the  symptoms 
vary  more  than  in  puerperal  fever,  depending 
upon  the  violence  of  the  fever,  and  the 
localities  attacked  by  the  poison.    The  fever 
generally  originates  witlmi  three  days  after 
delivery,  though  sometimes  later,  very  rarely 
after  the  fifth  day.    Occasionally  there  is, 
first  of  all,  a  feehng  of  depression,  with 
headache ;  often  the  first  symptom  is  a  rigor. 
The  pulse  becomes  rapid  and  feeble,  130  or 
more  per  irdnute.    The  temperature  rises 
to  103°  P.,  or  higher.    The  skin  is  generally 
hot  and  dry.    Vomiting  frequently  occurs 
early,  the  ejecta  being  like  coffee-grounds, 
and  of  a  peculiar  odour.    Diarrhcsa  is  often 
very_  troublesome,  and  the  evacuations  are 
horribly  fetid.    The  tongue  soon  becomes 
coated  with  a  heavy  fur,  later  on  becoming 
dry  and  raspy;  and  sordes  appear  on  the 
lips.   There  is  often  acute  pain  in  the  abdo- 
men, with   tenderness  and  swelling;  but 
peritonitis  with  effusion  may  occur  without 
any  of  these  symptoms.     Sometimes  the 
swollen,  tender  uterus  can  be  felt  in  the 
hypogastrium.     The  lochia  are  generally 
suppressed,  and  the  secretion  of  milk  arrested, 
though  sometimes  the  mammae  are  hard 
and  painful.     As  a  rule,  the  intellect  is 
unimpaired,  though  low  muttering  delirium 
frequently  precedes  death.     The  breathing 
is  short  and  hurried.    Pneumonia,  pleurisy, 
or  pericarditis  occasionally  ensues.  Jaundice 
or  albuminuria  may  be  present.    The  joints 
may  swell  and  suppurate;   and  abscesses 
may  form  in  any  part  of  the  body. 
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Course  and  Terminations. — The  disease, 
if  of  the  lymphatic  variety,  begins  very  early, 
and  generally  runs  a  rapid  course,  terminat- 
ing fataUy  within  a  week.  The  pulse  becomes 
more  and  more  rapid  and  feeble  ;  the  breath- 
ing more  hurried  and  panting;  tjonpanites 
sets  in ;  a  cold  clammy  sweat  breaks  out ; 
finally  hiccough,  subsultus,  and  low  mutter- 
ing delirium  come  on,  with  frequently  in- 
cessant vomiting ;  and  the  patient  sinks  from 
exhaustion.  The  venous  variety  generally 
shows  itself  much  later,  is  of  much  longer 
duration,  and  is  associated  with  erratic  rigors, 
and  an  absence  of  abdominal  distension. 

Treatment. — (1)  Prophylactic. — This  is 
of  the  utmost  importance.    Keeping  in  mind 
the  sources  of  the  disease,  it  behoves  the 
practitioner  to  avoid  every  means  of  com- 
mimicating  septic  matter  to  the  patient, 
either  personally  or  by  the  nurse.  If  possible 
to  arrange  it,  the  genital  organs  should  never 
be  touched  without  the  hands  having  been 
first  thoroughly  rinsed  in  an  antiseptic  solu- 
tion of  either  carbolic  acid,  corrosive  subli- 
mate, or  tincture  of  iodine.  All  sponges  should 
be  thoroughly  cleansed  before  use  in  an  anti- 
septic solution ;  so  also  all  instruments,  such 
as  irrigation  tubes,  the  forceps,  or  catheters. 
The  catheter  and  vaginal  tube  should  be 
made  of  glass  or  translucent  celluloid,  which 
enables  one  to  see  that  no  blood  or  clot  is  re- 
tained within  them.  Instead  of  cold  cream,  a 
preparation  containing  1  drachm  of  absolute 
carboUc  acid  to  2^  oz.  of  benzoated  lard 
should  be  employed  for  lubricating  the  ex- 
amining finger,  and  it  should  be  introduced 
into  the  vagina  as  seldom  as  possible.  The 
utmost  care   should  be  observed  to  avoid 
the  smallest  piece  of  the  placenta  or  mem- 
brane being  left  withua  the  uterus.  Subse- 
quently all  washings  or  syringings  of  the 
genitals  should  be  performed  with  a  solution 
of  carbolic  acid  (1  to  40),  or,  what  is  still 
more  reliable,  a  solution  of  perchloride  of 
mercury  of  the  strength  of  1  in  2,000._  It  is 
a  very  good  plan  to  give  a  vaginal  injection 
of  this  at  a  temperature  of  about  115°  F. 
in  every  case  where  it  is  practicable  after  the 
placenta  has  been  removed,  and  before  the 
binder  is  applied,  and  to  repeat  this  night 
and  morning  during  the  two  or  three  days 
following  deHvery.    The  practitioner  should, 
when  able,  order  all  these  preparations  to  be 
in  the  house  previous  to  the  expected  time 
of  deUvery. 

(2)  General. — The  general  treatment  varies 
with  the  character  of  the  disease.  At  first 
active  antiphlogistic  remedies  may  be  indi- 
cated; and  in  some  cases  local  depletion  by 
leeches,  in  other  cases  blisters.  Drugs,  such 
as  veratrum  viride  (much  employed  ya. 
America),  aconite,  digitalis,  or  salicyUc  acid, 
may  be  useful  in  lowering  the  temperature. 
The  internal  administration  of  turpentine 
has  been  highly  extolled ;  this  drug  is  often 
very  efficacious  when  appUed  on  hot  flannel 


to  the  abdomen,  or  used  as  an  enema  where 
there  is  much  tympanites.    Opium,  or  mor- 
phine, is  invariably  demanded  to  subdue  rest- 
lessness, aUay  pain,  and  induce  sleep.  Lau- 
danum, applied  in  poultices  to  the  abdomen, 
is  sometimes  very  grateful  to  the  patient. 
When,  however,  there  is  much  tenderness 
and  distension,  a  paste  composed  of  two  parts 
of  extract  of  belladonna  to  one  of  glycerine, 
brushed  thickly  over  the  whole  abdomen,  wiU 
be  preferable.  Quinine  is  often  of  great  value 
in  diminishing  the  fever ;  it  may  be  given  in 
doses  of  5  grains  or  more  every  four  or  six 
hours.    "Warburg's  tincture  may  answer  stiU 
better.    If  the  discharges  are  fetid,  an  intra- 
uterine antiseptic  douche  should  be  employed 
with  great  caution,  usually  only  on  one  occa- 
sion, to  be  followed  night  and  morning  by  the 
vaginal  douche.    In  cases  of  a  more  chronic 
type,  where  diarrhoea  is  a  prominent  symp- 
tom, tincture  of  perchloride  of  iron  in  large 
doses,  20  to  30  minims,  is  sometimes  very 
serviceable.     One   of  the  most  important 
elements  in  the  treatment  of  this  exhausting 
disease  is  the  frequent  administration  of 
nutritious  food  and  stimulants — strong  beef- 
tea,  mUk,  eggs,  champagne  or  brandy — in 
small  quantities  at  short  intervals.    In  cases 
of  obstinate  vomiting  recourse  must  be  had 
to  nutrient  enemata ;  and  nutrient  supposi- 
tories are  often  of  great  use,  employed  alter- 
nately.   The  most  abimdant  supply  of  fresh 
air  that  can  be  admitted  with  safety  should 
be  secured. 

It  is  impossible  to  map  out  any  distinct 
line  of  treatment  for  puerperal  fever.  Each 
case  must  be  combated  according  to  its  indi- 
vidual symptoms,  and  demands  constant  at- 
tention ;  for,  though  the  disease  is  fearfully 
fatal,  some  of  the  apparently  most  hopeless 
cases  recover. 

3.  PuerperalPeritonitis.— This,  though 
one  of  the  most  frequent  complications  of 
puerperal  fever,  sometimes  occurs  indepen- 
dently of  it,  other  symptoms  than  those  con- 
sequent upon  the  local  inflammatory  attack 
being  absent.  It  may  arise  from  the  rupture 
of  a  Fallopian  tube  distended  with  pus— a 
pyosalpinx  ;  or  from  some  uterine  lesion 
occurring  during  labour. 

Anatomical  Characters.— The  post-vior- 
tem  appearances  associated  with  puerperal 
peritonitis  differ  from  those  described  in  con- 
nexion with  puerperal  septicaemia  only  m- 
asmuch  as  they  are  confined  to  the  peritoneal 
cavity.  There  will  probably  be  found  an  abun- 
dance of  effused  serum  or  sero-pus,  and  flaky 
lymph,  and  intense  congestion  of  the  peri- 
toneum ;  and  the  abdominal  viscera  will 
here  and  there  be  glued  together.  Ihe 
uterus  will  probably  be  found  preternaturaUy 

^"'symptoms.— Generally  within  a  week  foL 
lowing  delivery  a  weU-marked  rigor  occurs, 
followed  by  febrile  disturbance.  The  patient 
complains  of  acute  pain  in  the  lower  part  ot 
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the  abdomen,  at  first  in  one  particular  spot, 
but  soon  spreading  over  a  larger  area.  The 
thighs  become  flexed  on  the  abdomen  to  re- 
lieve the  tension ;  the  belly  becomes  much 
swollen,  and  excessively  tender ;  and  there 
is  generally  much  tympanites,  with  obstinate 
constipation.  The  piUse  is  very  character- 
istic, being  quick,  wiry,  and  incompressible. 
Vomiting  soon  sets  in.  If  the  disease  do  not 
give  way,  the  abdomen  becomes  more  swollen 
and  tense,  and  no  pressure  upon  it  can  be 
borne.  Everything  that  is  taken  is  vomited ; 
the  pulse  becomes  more  rapid  and  feeble ; 
the  tongue  is  dry  and  raspy ;  the  constipation 
gives  way  to  diarrhoea ;  the  skin  becomes 
clammy,  and  the  extremities  cold ;  and  the 
patient  dies. 

Treatment. — The  application  of  leeches 
to  the  abdomen,  immediately  the  tenderness 
is  complained  of,  may  be  of  miich  service  in 
subduing  the  local  inflammation  and  allaying 
pain.  Opium  is  the  drug  of  all  others  to  be 
rehed  upon.  Hot  fomentations  and  counter- 
irritants,  such  as  turpentine,  often  give  great 
relief.  In  the  first  stage  a  copious  enema  of 
thin  gruel  with  castor  oil,  to  obtain  a  free 
action  of  the  bowels,  should  be  given.  Where 
there  is  much  tympanites,  the  addition  of 
turpentine  may  be  of  benefit  in  dispelling  the 
£atus.  If  vomiting  prevent  nourishment 
being  taken  by  the  mouth,  it  should  be  ad- 
ministered jger  rectum.  Surgical  treatment 
by  abdominal  incision,  and  flushing  out  the 
peritoneal  cavity,  may  in  some  cases  afford 
the  best  chance  of  recovery. 

4.  Puerperal  Venous  Thrombosis 
and  Embolism. 

Definition. — The  occurrence  of  a  blood- 
•clot  in  the  right  side  of  the  heart  or  pul- 
monary arteries,  either  formed  vn  situ  or 
■conveyed  there  from  a  distance  by  the  blood- 
current,  _  often  giving  rise  to  sudden  death 
after  deKvery. 

Anatomical  Characters. — The  condition 
of  the  blood  in  pregnancy  and  the  puerperal 
.state  renders  it  Uable  to  form  a  coagulum, 
and  this  may  occur  in  distant  vessels.  It  is 
well  known  that  in  the  later  months  of  preg- 
nancy the  amount  of  fibrin  in  the  blood  is 
very  greatly  increased.  Together  with  this, 
a  diminution  in  the  volume  of  the  blood  from 
uterine  haemorrhage  produces  a  state  of  ex- 
haustion, which  causes  a  great  predisposition 
to  thrombosis.  If,  therefore,  such  having 
occurred  in  distant  vessels,  a  portion  of 
coagulum  become  detached,  and  be  carried 
away  till  it  reach  the  pulmonary  arteries, 
embolism  is  the  result,  and  this  is  one  of  the 
great  causes  of  sudden  death  occurring  after 
parturition.  It  has  been  shown,  however, 
that  pulmonary  thrombosis  may  occur  inde- 
pendently of  embolism  ;  large,  firm,  decolor- 
ised coagula  have  been  found,  on  post-mortem 
-examination,  occupying  the  right  side  of  the 
heart  and  the  larger  branches  of  the  pulmo- 
nary arteries,  which  have  evidently  formed 


there,  all  traces  of  thrombosis  elsewhere 
being  absent. 

Symptoms. — These  are  common  both  to 
embolism  and  pulmonary  thrombosis.  In 
the  great  majority  of  cases,  the  patient  is 
suddenly  seized  with  severe  dyspnoea;  she 
starts  up  and  gasps  for  breath';  the  face  in 
some  cases  has  been  described  as  pale,  in 
others  livid.  She  feels  she  is  dying,  and 
caDs  out  for  air ;  the  pulse  becomes  almost 
imperceptible ;  and  generally  death  occurs 
very  rapidly.  If  the  patient  be  examined 
during  the  attack  it  is  probable  that  a  mur- 
mur win  be  heard  over  the  site  of  the  pul- 
monary artery.  In  some  cases  in  which 
the  clot  is  not  suflBciently  large  to  entirely 
obstruct  the  circulation  in  the  lungs,  it  ap- 
pears that  absorption  may  ultimately  take 
place,  and  recovery  ensue.  Dr.  Playfair  has 
pubhshed  some  cases  which  support  this 
view. 

Treatment. — In  almost  every  case  so 
rapidly  fatal  is  the  seizure  that  there  is  no 
time  to  think  of  treatment.  When,  however, 
the  attack  is  not  so  terribly  rapid  in  its  ter- 
mination, every  effort  must  be  made  to  rally 
the  patient,  by  the  administration  of  stimu- 
lants, such  as  brandy,  ether,  or  ammonia,  if 
at  hand.  The  most  perfect  rest  must  be  en- 
joined,_  so  as  to  prevent  the  coagulum  from 
becoming  dislodged,  and  to  promote  its  ab- 
sorption. Sir  B.  W.  Richardson  has  recom- 
mended solution  of  ammonia  in  large  doses, 
with  a  view  of  dissolving  the  fibrin. 

Clement  Godson. 

PUERPERAL     IlSrSAWITY.  —  See 

Insanity,  Varieties  of. 

PULLNA,  in  Austria.  —  Sulphated 
waters.    See  Mineral  Waters. 

PULMOIf  ARY    APOPLEXY.  —  A 

term  for  a  certain  form  of  haemorrhage  into 
the  lungs.    See  Lungs,  Haemorrhage  into. 

PULMON"ARY    DISEASES.  —  See 

Lungs,  Diseases  of. 

PULMONARY  MURMUR.  —  This 
word,  may  be  employed  in  two  senses,  namely, 
as  signifying,  first,  the  respiratory  sound 
heard  over  the  lung;  or,  secondly,  a  bruit 
heard  in  connexion  with  the  pulmonary 
artery  and  its  valves.  See  Heart,  Valves 
and  Orifices  of,  Diseases  of;  Physical  Ex- 
amination; and  Pulmonary  Vessels,  Dis- 
eases of. 

PULMONARY  VALVES  AND 
ORIFICES,  Diseases  of.— /See  Heart, 
Valves  and  Orifices  of.  Diseases  of;  and 
Pulmonary  Vessels,  Diseases  of. 

PULMONARY     VESSELS,  Dis- 

eases  of. — The  vessels  of  the  pulmonary 
circulation,  more  especially  the  veins,  enjoy 
a  considerable  immunity  from  disease.  Pri- 
mary aflections  of  these  vessels  are  of  most 
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exceptional  occurrence,  and  the  causes  lead- 
ing to  their  being  secondarily  involved  are 
not  numerous.    It  is  not  easy  to  account  for 
this.     The  pulmonary  arteries  much  less 
often  present  those  diseased  states  which  are 
of  frequent  occurrence  in  the  arteries  of  the 
systemic  circulation,  and  are  not  even  as 
commonly  affected  as  the  systemic  veins, 
w^itb  which  they  somewhat  more  closely 
agree  in  point  of  structure,  and  in  the  kind 
of  blood  carried  by  them.    The  portal  vein, 
which  is  comparable  to  the  pulmonary  artery 
in  other  respects  besides  its  plan  of  distribu- 
tion, would  appear  to  be  similarly  free.  For 
these  reasons  affections  of  the  pulmonary 
vessels  are  rather  of  pathological  interest 
than  cUnical  importance;  in  the  majority  of 
cases  they  are  not  to  be  recognised  during 
life,  or,  if  so,  are  beyond  the  appUcation  of 
any  treatment.  The  trunk  of  the  artery,  and 
especially  the  orifice  in  the  right  ventricle,  is 
singularly  liable  to  present  congenital  abnor- 
maUties,  which  are  treated  of  in  the  article 
Heart,  Malformations  of. 

The  diseases  of  the  pulmonary  artery  wUl 
now  be  discussed  in  the  followmg  order : 
(1)  Inflammation;  (2)  Degenerations;  (3") 
Ulceration;  (4)  Dilatation  and  Aneurysm; 
(5)  Stenosis ;  (6)  Rupture  ;  and  (7)  Embolism 
and  Thrombosis. 

1.  Inflammation.  —  Etiology. — Acute 
arteritis  affecting  the  pulmonary  artery  is  of 
very  rare  occurrence,  and  usually  co-exists 
with  acute  endocarditis.  Previous  to  birth  it 
seems  to  be  more  liable  to  exist  than  subse- 
quently, and  some  of  the  congenital  deformi- 
ties of  the  puhnonary  artery  and  its  valve 
are  to  be  attributed  to  it.  After  burth  it  is 
almost  invariably  associated  with  such  acute 
blood-diseases  as  pysemia,  or  with  those 
pyrexial  states  which  are  apt  to  assunie  a 
septic  character,  as  scarlet  fever.  Emboh, 
especially  if  of  a  putrid  character,  which  have 
become  lodged  in  branches  of  the  vessel,  are 
liable  to  set  up  inflammation  m  the  con- 
tiguous waUs.  Chronic  arteritis,  leadmg  to 
atheroma,  though  far  less  frequent  than  in 
the  aorta,  is  not  of  very  rare  occurrence, 
and  under  very  much  the  same  conditions, 
namely,  increased  strain  of  the  vessels,  asso- 
ciated with  obstruction  to  the  pulmonary  cir- 
culation, and  an  hypertrophied  right  ventricle. 
When  the  vessels  have  become  much  dflated, 
as  from  extreme  mitral  stenosis,  the  walls 
thus  thinned  are  Uable  to  undergo  changes 
of  a  chronic  inflammatory  character,  bee 

Arteries,  Diseases  of. 

Anatomical  Characters.  —  These  coire- 
spond  with  the  usual  characters  of  arteritis. 
The  process  begins  in  the  sub-epithehal  layer 
of  the  inner  coat,  and  results  m  the  forma- 
tion of  a  variety  of  connective  tissue  which 
consists  of  fibres,  fiisiform  fibre-cells  and 
homogeneous  material;  these  constituents 
being  developed  in  varying  proportions,  and 
forming  patches  of  grey,  gelatinous  or  semi- 


cartilaginous  material.  The  new-formed 
tissue  within  the  thickness  of  the  walls  tends 
'to  break  down  and  form  an  atheromatous 
abscess,  which,  bursting  into  the  lumen  of 
the  vessel,  leaves  an  ulcerated  surface,  though 
this  is  far  less  common  than  in  the  aorta. 
Or  the  yellowish  patches  of  atheroma  may 
become  calcareous.  A  peri-arteritis,  consist- 
ing of  a  fibroid  thickening  Hmited  to  the 
adventitia,  has  been  met  with  in  the  vessels 
of  limited  areas  of  the  lung ;  it  is  perhaps 
of  sjrphilitic  origin. 

This  state  is  only  demonstrable  after  death ; 
during  life  it  is  not  recognised,  unless  the 
valves  be  affected,  by  any  known  signs  or 
symptoms,  and  a  diagnosis  of  its  existence 
has  not  hitherto  been  attempted.  Under 
such  circumstances  no  plan  of  treatment  can 
be  laid  down. 

2.  Degenerations. — (a)  Fatty.— Vxmxaxj 
fatty  degeneration  of  the  deeper  layers  of  the 
intima,  without  any  previous  inflammatipn, 
occurs  in  the  pulmonary,  as  in  other  arteries. 
It  appears  to  be  commoner  when  there  is 
obstruction  to  the  circulation  through  the 
lungs,  and  when  considerable  in  amount 
forms  yellowish  irregular  spots,  which  may 
subsequently  involve  the  middle  coat,  and 
form  in  the  thickness  of  the  wall  masses  of 
softened  fatty  matter,  which  finally  bursts 
into  the  vessel. 

(&)  Lardaceous  degeneration.  —  This  has 
been  recorded  as  having  been  seen  in  the 
muscular  coat  of  branches  of  the  pulmonary 

artery.  •  a 

3.  Ulceration. — As  already  said,  inflam- 
mation of  the  vessel-walls  very  rarely  extends 
to  ulceration  of  the  inner  coat,  but  owing  to 
the  extreme  frequency  of  ulcerative  destruc- 
tion of  the  lung-tissue,  the  intra-puhnonary 
branches  of  the  vessels  are  constantly  m- 
volved.  Phthisis,  abscess,  or  gangrene  of  the 
lungs,  may  each  in  their  progress  invade  the 
vessels,  the  waUs  of  which,  though  offering 
considerable  resistance  to  the  destructive 
process,  sooner  or  later  yield,  and  may  cause  a 
fatal  hsemorrhage,  though  very  fi-equently  a 
loss  of  blood  is  prevented  by  blocking  up  of 
the  vessels  with  coagula. 

4.  Dilatation  and  Aneurysm.— Ana- 
tomical Characters.— Varying  changes  of 
abnormal  distension  are  not  unusual,  occur- 
ring in  both  sexes  and  in  all  ages  beyond 
childhood,  and  are  estimated  as  formmg  -.3 
per  cent,  of  aneurysms  of  aU  kmds.  The 
dilatation  may  affect  the  trunk  uniformly ; 
and  an  extreme  case  has  been  recorded 
where  the  circumference  of  the  vessel  attamed 
6i  inches,  the  normal  average  bemg  taken  at 
3!  inches.  Or,  limited  in  extent,  the  bulgmg 
forms  a  sacculated,  or,  more  rarely,  a  dissect- 
ing aneurysm  of  the  trunk  or  branches,  from 

hf  size  of  a  walnut  to  a  pea,  or  e^^n  sjnaUer 
these  latter  being  frequently  n^f;P\^ 
conditions  which  lead  to  these  alterations  m 
?he  normal  calibre  of  the  vessel  are-(a> 
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Those  causing  a  diminished  resistance  of 
their  coats  to  the  blood-pressure,  especially  if 
this  be  increased,  which  is  often  the  case,  by 
obhteration  of  some  vessels,  and  consequent 
rise  in  tension  in  the  remaining  ones  ;  or  by 
general  obstniction,  such  as  mitral  stenosis 
or  emphysema  would  cause.     (b)  Those 
changes  in  the  lung-structm-es  which  diminish 
the  support  of  the  vessels,  and  so  allow  of 
their  yielding.    The  results  of  arteritis  and 
atheroma  wUl  fiu"nish  the  first  condition,  and 
ulceration  and  destruction  of  the  pulmonary 
tissue  win  provide  the  latter.    The  trunk  of 
the  artery  has  been  frequently  foimd  unduly 
dilated  in  antemia.     The   walls   of  true 
aneurysms  may  be  thicker  or  thinner  than 
those  of  the  healthy  vessel,  and  it  is  remark- 
able that  their  contents  are  said  to  be  never 
laminated  coagula,  even  in  the  largest,  but 
always  fresh  clots. 

An  extreme  case  of  distension  of  the  pul- 
monary vems  is  recorded  {Duhlvn  Jom-nal, 
1832),  especially  the  left,  where  the  vessels 
were  dilated  to  four  times  their  normal  size, 
owing  to  extensive  obstructions  at  their 
openings  into  the  left  auricle. 

Symptoms.  —When  the  main  trunk  of  the 
pulmonary  artery  is  the  seat  of  an  aneurysmal 
tumour,  there  are  the  usual  signs  of  pulsation 
and  prominence  in  variable  degrees,  most 
marked  to  the  left  of  the  sternum  in  the 
second  intercostal  space  ;  over  the  same  area 
a  systolic  bruit  of  a  superficial  quahty  is  to 
be  heard,  not  conducted  above  the  sternum 
or  clavicles  ;  and  a  systohc  thrill  is  to  be  felt. 
There  is  also  accentuation  of  the  second 
sound,  with  the  signs  of  hypertrophy  of  the 
right  ventricle.  Should  the  tumour  be  of 
any  considerable  size,  it  will  give  rise  to 
those  conditions  which  commonly  follow  an 

obstruction  to  the  pulmonary  circulation  

namely,  hvidity,  dyspnoea,  cough,  and  general 
anasarca,  with  scanty,  high-coloured  urine  ; 
and  symptoms  of  pulmonary  emboHsm  may 
result  from  detachment  of  fragments  of  clot 
frona  the  sac.  In  an  exceptional  case,  paUor 
of  the  face  was  noticed.  Pain  behind  the 
sternum,  and  headache,  also  exist.  Since 
the  greater  part  of  the  artery  is  included 
withm  the  pericardium,  it  is  into  that  sac 
that  rupture  will  probably  occur.  Uniform 
dilatation  of  the  trunk  of  the  artery  may  be 
accompanied  with  suflficient  stretching  of  the 
cardiac  orifice  to  cause  regiurgitation  into 
the  ventricle. 

The  smaU  aneurysms  of  the  intra-pul- 
monic  branches  give  rise  to  no  known 
symptoms  until  haemoptysis  indicates  their 
rupture. 

Diagnosis.— An  aneurysm  of  the  trunk  of 
the  pulmonary  artery  may  have  to  be  dis- 
tinguished from  a  similar  affection  of  the 
aorta,  or  irom  a  post-sternal  tumour  to  which 
pulsation  has  been  communicated.  The 
tendency  of  pulmonary  aneurysm  to  extend 
to  the  left  side,  and  the  non-conduction  of 


the  bruit  to  the  vessels  at  the  root  of  the 
neck,  with  the  coincident  signs  of  pulmo- 
nary obstruction,  are  grounds  upon  which  to 
found  a  distinction,  though  the  distinction 
from  an  aortic  aneurysm  is  not  always  easy. 

Peognosis. — This  is  of  necessity  grave, 
whatever  the  size  of  the  lesion,  and  many 
cases  of  fatal  haemoptysis  are  due  tp  rupture 
of  a  small-sized  sac. 

Treatment. — How  far  such  treatment  as 
galvano-puncture,  the  administration  of  iodide 
of  potassium,  &c.,  as  pursued  in  aneurysm  of 
the  systemic  vessels,  is  applicable  to  similar 
affections  of  the  pulmonary  artery,  is  un- 
known. For  the  treatment  of  the  hsernor- 
rhage  to  which  rupture  of  the  smaller 
aneurysms  gives  rise,  see  Hemoptysis. 

5.  Stenosis. — A  narrowing  of  the  pul- 
monary artery  may  take  place  at  the  orifice, 
in  the  conus  arteriosus,  or  more  rarely  in  the 
trunk  or  main  branches.     In  the  former 
situations  it  is  commonly  congenital,  the 
result  of  endocarditis  or  myocarditis,  which, 
if  developed  within  the  first  thi-ee  months  of 
foetal  hfe,  is  almost  invariably  accompanied 
by  some  compensating  lesion,  such  as  intra- 
ventricular communication;   whilst  if  the 
affection  of  the  heart  be  subsequent  to  the 
third  month  of  development,  the  circulation 
is  carried  on  through  a  patent  foramen  ovale 
a,nd  ductus  arteriosus  (see  Heart,  Malforma- 
tions of).    It  is  conceivable  that  stenosis  of 
the  conus  arteriosus  may  be  followed  by 
secondary  narrowing  and  closure  of  the  pul- 
monary artery,  and  also  that  defective  de- 
velopment of  the  lungs  may  cause  a  narrowed 
vessel.    The  condition  is  very  rarely  due  to 
any  acquired   change  in  the  vessel-walls, 
although  a  case  is  recorded  of  stenosis  of  the 
artery  from  cartilaginous  thickening  and 
calcification  of  its  coats.    The  calibre  of  the 
tube  may  be  diminished,  by  the  pressure  of 
tumours,  such  as  an  aortic  aneurysm  or 
adenoid  growths,  or  by  the   shrinkmg  of 
cicatricial  tissue  in  the  adjacent  lungs,  or 
firom  arteritis  following  on  direct  violence. 

When  stenosis  is  developed  at  a  very  early 
period  of  foetal  life,  the  artery  remains  ex- 
ceedmgly  narrow  beyond  the  obstruction. 
When  it  occurs  late,  the  vessel  may  be  of 
normal  capacity,  and  if  msuflficiency  co-exist 
with  the  obstruction,  it  may  even  be  dilated. 

Symptoms.— Whatever  be  the  cause  of  pul- 
monary  stenosis,  there  will  be  a  deficient 
supply  of  blood  to  the  lungs,  producing' 
dyspnoea,  and  the  obstruction  to  the  cii-cula- 
tion  will  give  rise  to  all  the  signs  and  symp- 
toms  of  general  venous  congestion,  although 
to  a  less  degree  than  in  affections  of  the  tri- 
cuspid orifice.  Hypertrophy  of  the  right 
ventricle— as  evidenced  by  increased  trans- 
verse measurement  of  the  area  of  cardiac 
dulness,  and  a  forcible  impulse  felt  at  the 
epigastrium,  a  basic  thrill,  a  systolic  bruit  of 
maximum  intensity  over  the  heart's  base 
and  conducted  to  the  left  of  the  sternum  but 
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not  audible  along  the  course  of  the  aorta  and 
great  vessels,  and  a  marked  accentuation  of 
the  second  sound — is  the  most  important 
result  of  this  condition.  Cyanosis  is  not  a 
characteristic,  and  does  not  occur  unless 
there  be  extreme  venous  congestion,  or  a 
commimication  between  the  two  sides  of 
the  heart.  The  association  of  constriction  of 
the  pulmonary  artery,  both  congenital  and 
acquired,  with  tubercular  phthisis,  has  now 
been  too  frequently  observed  for  it  to  be 
regarded  as  a  coincidence  only,  and  their 
relation  as  cause  and  effect  is  generally  ad- 
mitted. 

Treatment.  —  This  affection  is  entirely 
beyond  the  reach  of  remedy. 

6.  Rupture. — Violent  effort  and  great 
excitement  have  been  followed  by  rupture  of 
the  pulmonary  artery,  either  of  the  trunk  or 
main  branches,  when  degenerated.  Death  is 
often  instantaneous,  though  it  may  be  delayed 
even  some  hours.  Aneurysms  tend  to  burst 
sooner  or  later;  those  of  the  trunk  usually 
opening  into  the  pericardioma,  while  the  intra- 
pulmonary  dilatations  commonly  rupture 
into  cavities  in  the  lung.  Ulceration,  as  said, 
is  of  very  rare  occurrence,  but  a  case  is  re- 
corded of  its  existence  and  extension  through 
all  the  coats  of  the  vessel,  with  a  suddenly 
fatal  termination.  Rupture  of  the  pulmonary 
veins  has  been  recorded. 

7.  Embolism  and  Thrombosis.— The 
pulmonary  artery  is  especially  liable  to  be- 
come plugged,  both  by  substances  lodged^  in 
it  from  elsewhere,  and  by  coagula  origuiating 
in  the  vessel  itself.    Its  relationship  to  the 
venous  circulation  explains  this.    Portions  of 
broken-down  clots  developed  in  the  systemic 
veins,  from  whatever  cause ;  the  contents  of 
hydatid  and  other  cysts  that  'have  burst  into 
the  venous  current ;  fragments  of  cancerous 
and  other  new-growths,  all  of  which  readily 
travel  onwards  towards  the  heart,  pass  into 
the  pulmonary  artery,  in  the  branches  of 
which  they  become  lodged,  according  to  their 
size.    Once  located,  the  plug  will  increase  in 
size  by  the  deposition  on  it  of  successive 
layers  of  fibrin,  sometimes  to  such  an  extent 
as  to  obliterate  all  traces  of  the  original  ob- 
structing substance.    Occasionally  very  large 
thrombi  are  detached  in  the  systemic  vems, 
and  are  arrested  in  the  trunk  and  main 
branches   of  the  pulmonary  artery.  The 
causes  of  thrombosis  of  the  vessel  are  various. 
The  rare  occurrence  of  inflammation  or  de- 
generation of  the  artery  renders  obstruction 
of  the  vessel  from  primary  thrombosis  very 
imcommon;  but  the  development  of  clots  m 
the  smaller  branches,  in  association  with 
pneumonia,  phthisis,  gangrene,  and  other 
destructive  lung- diseases,  is  frequent.  In 
certain   septic   states,   in   severe  malarial 
states,  in  parturient  women,  and  m  condi- 
tions of  extreme  anaemia,  especially  vvith 
diminished  heart-power,  when  the  blood  is 
prone  to  clot  in  the  vessels,  the  pulmonary 


artery  is  a  favourite  locality  for  this  to  occur : 
though  the  not  unusual  occurrence  of  this 
condition  in  women  after  delivery  is  more 
probably  embolic  in  character.  Pressure  on 
the  pulmonary  artery  or  its  main  divisions 
by  aortic  aneurysm,  enlarged  glands,  or  other 
mediastinal  tumours,  has  been  known  to 
cause  the  formation  of  a  thrombus  in  the 
vessel.  Thrombi  may  commence  in  the 
right  ventricle,  or,  as  would  appear,  some- 
times on  the  semilunar  valves,  and  extend 
into  the  trunk  and,  for  variable  distances, 
into  the  branches  of  the  vessel.  Such  ob- 
structions are  frequently  developed  during 
the  last  hours  of  life,  when  the  circulation  is 
enfeebled  and  slow.  See  Embolism  ;  Heart, 
Thrombosis  of;  and  Lung,  Haemorrhage  into. 

Symptoms. — The  symptoms  wiU,  of  course, 
depend  upon  the  extent  and  completeness  of 
the  obliteration  of  the  pulmonary  circulation. 
If  only  the  smaller  branches  be  occluded, 
the  symptoms  may  be  those  of  pulmonary 
infarction,  and  the  very  moderate  dyspnoea 
or  slight  haemoptysis  might  be  equally  attri- 
butable to  the  phtliisis  or  other  lung-state 
which  had  determined  the  formation  of  the 
thrombi. 

In  another  class  of  cases,  when  larger 
branches  are  blocked,  very  marked  dyspncKa 
is  developed,  with  such  symptoms  as  are  con- 
veniently grouped  under  the  term  '  anginal,' 
such  as  pain  in  the  prsecordia,  a  sense  of 
great   distress   and   faintness,  palpitation, 
gasping,  hvidity,  and  extreme  paUor,  with 
cold  sweats,  but  no  loss  of  mental  faculties, 
though  often  inabihty  to  speak,  an  almost 
imperceptible  rapid  or  irregular  pulse,  and 
jactitation  of  the  limbs.    The  onset  of  such 
a  condition  may  be  gradual  or  sudden ;  in 
the  former  case  it  depends  on  the  slow  m- 
crease  in  size  of  a  small  thrombus ;  in  the 
latter,  on  the  sudden  lodgment  in  some 
large  branch  of  the  artery  of  a  sohd  sub- 
stance that  has  entered  the  venous  current. 
In  some  cases  these  symptoms  are  present 
to  an  extreme  degree,  and  death  follows  in  a 
few  minutes  ;  in  fact,  this  lesion  constitutes 
one  of  the  causes  of  sudden  death.  The 
appearances  are  not  those  of  asphyxia,  and 
it  is  usual  to  attribute  the  very  rapidly  fatal 
result  to  syncope  or  shock,  as  it  would  seem 
to  be  connected  in  some  way  with  an  arrest 
of  the  nerve-governance  of  the  heart.  In 
that  class  of  cases  which  do  not  terminate  so 
quickly,  it  is  usual  to  find  that  the  symptoms 
abate  'somewhat,  and  may  be  followed  at  a 
variable  interval  of  hours,  days,  or  even 
months  by  a  second  or  even  several  attacks, 
usuaUy  ending  fataUy.     The  posUnorfem 
examination  of  such  cases  shows  a  thrombus 
of  considerable  extent,  with  indications  ot  its 
having  been  formed  at  different  times. 

Examination  of  the  chest  reveals  no  dia- 
gnostic signs.  There  is  very  l^^^ly  j'^,  ^ 
basic  systoHc  murmur  conducted  along  the 
course  of  the  pulmonary  artery;  but  this  .s 
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not  constant,  and  the  heart-sounds  are  oftener 
muffled  and  indistinct. 

Diagnosis.— This  is  often  very  uncertam. 
The  conditions  in  which  thrombosis  is  usually 
met  with,  such  as  in  anffimic  or  parturient 
women,  are  those  in  which  breathlessness, 
cardiac  pain,  and  discomfort,  and  even  a 
pulmonary  hsemic  bruit,  are  of  frequent 
occurrence.  The  symptoms,  when  not  of 
extreme  rapidity,  are  very  similar  to  those 
caused  by  stenosis  of  the  pulmonary  artery, 
which  in  itself  is  difficult  to  diagnose ;  and, 
lastly,  the  suddenly  fatal  cases  are  almost 
identical  in  their  manifestations  with  rupture 
of  the  heart  or  of  a  thoracic  aneurysm,  or 
even  angina  pectoris.  The  supervention  of 
the  above-detailed  symptoms  in  a  case  of 
existing  phlebitis,  in  a  woman  within  twelve 
or  fourteen  days  after  chUd-birth,  renders  it 
highly  probable  that  they  are  due  to  a  clot  in 
the  pulmonary  artery. 

Pkognosis. — This  is  to  be  looked  upon  as 
of  the  gravest  character,  if  once  symptoms 
arise  which  indicate  the  existence  of  a  clot 
in  the  pulmonary  vessels.  The  smallest 
plugs  formed  in  branches  which  are  being 
invaded  by  a  progressive  destructive  change 
in  the  lungs,  are  protective  in  character,  and 
prevent  or  diminish  an  haemoptysis  which 
erosion  of  the  vessels  might  produce. 

Treatment. — In  the  most  rapid  cases 
death  takes  place  before  anything  can  be 
done ;  but  in  the  less  severe  cases  two  points 
have  to  be  attended  to,  namely,  absolute 
rest,  and  free  stimulation  by  brandy,  digi- 
talis, ether,  and  ammonia,  for  by  such  means 
only  can  any  hope  be  entertained  of  prevent- 
ing an  extension  of  the  clot.  Sinapisms  over 
the  cardiac  region  often  afford  rehef,  but 
opiates  for  the  sleeplessness  which  is  met 
with  in  some  of  the  prolonged  cases  are  very 
badly  borne. 

W.  H.  Allchin. 

PTJLSATIOH"  {pulso,  I-  beat).— Pulsa- 
tion is  a  sensation  of  beating  or  throbbing, 
either  objectively  appreciated  by  inspection 
or  palpation,  or  subjectively  felt.  It  origi- 
nates in  the  presence  of  a  pulse  or  rhythmical 
rise  and  fall  of  blood-pressure,  whether  nor- 
mal or  abnormal,  in  connexion  with  the  part 
where  it  is  situated.  In  most  instances  this 
is  either  the  heart  or  some  large  blood-vessel; 
but  in  other  instances  the  pulsation  has  a 
different  origin,  especially  when  the  phe- 
nomenon is  abnormal.  As  instances  of 
normal  pulsation  may  be  mentioned  the 
cardiac  impulse ;  the  arterial  pulse  generally ; 
the  pulsation  of  the  mnbilical  cord  ;  and  the 
beating  of  the  fontanelles.  Abnormal  pul- 
sation may  be  referable  (1)  to  dilatation  of  a 
blood-vessel,  as  in  aneurysm ;  (2)  to  vascular 
dilatation  and  cardiac  enlargement,  as  in 
aortic  incompetence ;  (3)  to  vascular  dilata- 
tion and  cardiac  excitement,  as  in  exoph- 
thalmic goitre  ;  (4)  to  interference  with  the 


passage  of  blood  through  a  vein,  or  even 
regurgitation  into  it,  as  in  the  jugular  pulse 
of  tricuspid  disease  ;  or  (5)  to  the  pressure  of 
a  tumour  upon  a  large  vessel,  conveying  the 
normal  pulse  unnaturally  to  the  surface  of 
the  body,  as  in  tumour  of  the  pancreas  or 
pylorus.  Pulsation  may  also  be  present  (6) 
in  any  part  when  it  is  the  seat  of  inflamma- 
tion, the  small  vessels  being  dilated;  (7)  in 
aneurysm  by  anastomosis ;  (8)  in  malignant 
disease  of  bone,  which  may  closely  simulate 
anem-ysm  ;  and  (9)  very  rarely  in  connexion 
with  empyema.  See  Pleura,  Diseases  of.  _ 
With  respect  to  the  characters  of  this 
phenomenon,  it  is  of  great  practical  import- 
ance to  distinguish  true  expansile  or  eccen- 
tric pulsation  from  pulsation  which  is  com- 
municated only.  In  the  former  case  the 
seat  of  pulsation  expands  rhythmically  in  all 
directions  ;  in  the  latter  case  it  is  moved  in 
one  direction  only,  that  is,  it  rises  and  falls 
under  the  influence  of  the  motion  conveyed 
to  it. 

The  various  pathological  conditions  which 
give  rise  to  pulsation,  and  their  treatment, 
are  fully  discussed  under  appropriate  heads. 

J.  Mitchell  Bruce, 

PULSE,  The.— Synon.  :  Fr.  le  Fouls; 
Ger.  der  Puis. — Each  contraction  of  the 
heart,  by  throwing  the  contents  of  the  left 
ventricle  into  the  aorta,  causes  a  sudden 
expansion  of  the  systemic  arteries,  which  is 
manifested  by  elongation  and  dilatation  of 
these  vessels.  When  the  finger  is  placed 
upon  an  artery  that  runs  on  a  resisting 
plane,  such  as  the  radius  forms  beneath 
the  radial  artery  at  the  wrist,  slight  com- 
pression by  the  finger  enables  us  to  detect 
an  increased  hardness  in  the  vessel  at  each 
cardiac  contraction.  It  is  this  increase  of 
hardness,  or  fulness,  or,  in  other  words,  this 
change  in  the  distension  of  the  artery,  which 
constitutes  the  pulse.  In  feeling  the  pulse 
the  finger  slightly  compresses  the  artery, 
and  thus  flattens  it ;  the  cylindrical  form  is 
restored  by  each  pulsation.  The  amoimt  of 
pressure  required  to  flatten  the  artery  com- 
pletely, is  the  rough-and-ready  way  of  esti- 
mating its  fulness  or  tension,  and  is  best 
performed  by  compressing  the  vessel  with,  the 
index  finger,  whilst  the  middle  and  ring 
fingers,  placed  more  distant  from  the  heart, 
check  off  the  pressure  required,  to  stop  the 
blood  flow. 

The  movement  of  the  artery  perceived 
by  the  finger  appears  in  most  cases  to  be 
simple,  but  when  registered  by  the  sphyg- 
mograph  it  is  found  to  be  a  compound  of 
three  waves,  called  the  summit  wave,  the 
tidal  wave,  and  the  dicrotism.  The  sivnimit 
wave,  which  caps  the  line  of  ascent  of  tlie 
trace,  is  due  to  the  sudden  oscillation  in  the 
blood-cokmm,  following  immediately  on  the 
lifting  of  the  aortic  valves  by  the  discharge 
of  the  contents  of  the  left  ventricle.  The 
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tidal  loave,  or  predicrotic,  ov  first  secondary 
iuave,  as  it  is  also  called,  is  due  to  the  dis- 
tension of  the  arteries,  following  the  increased 
pressure  in  the  aorta  and  great  vessels,  from 
the  reception  of  the  ventricular  contents. 
The  dicrotism,  or  great  secondary  wave,  is 
an  oscillation  of  the  blood-column,  mainly, 
if  not  whoUy,  produced  by  the  rebound  of  the 
blood  from  the  closed  aortic  valves  under  the 
pressm-e  of  the  aortic  recoil.  See  Diceotism. 

A  pulse-trace  (fig.  123)  consists  then  in  a 
lime  of  ascent,  a  to  h,  which  ends  in  the 
summit  wave,  b,  and  corresponds  to  the  first 
part  of  the  ventricular  systole ;   from  the 


Fig.  123. — Typical  Pulse-trace.— a  to  b,  line  of 
ascent ;  6  to  a',  line  of  descent ;  h,  summit 
wave ;  c,  tidal  wave ;  d,  dicrotic  wave  or 
dicrotism  ;  e,  aortic  notch. 

summit  wave  the  tracing  falls  slightly,  tiU  it 
is  again  raised  by  the  tidal  wave,  c.  After 
the  tidal  wave  a  more  marked  descent  occurs, 
called  the  aortic  notch,  e,  and  the  hne  again 
rises,  into  the  dicrotic  wave,  d.  The  line  of 
descent,  b  to  a,  is  thus  broken  by  two  waves 
and  two  notches.  The  two  waves  have 
already  been  described ;  of  the  two  notches 
one  precedes  the  tidal  wave,  and  indicates  a 
slight  collapse  in  the  arterial  wall  after  the 
oscillation  called  the  summit  wave ;  whilst 
the  aortic  notch,  preceding  the  dicrotism, 
marks  the  fall  of  pressure  in  the  arteries 
antecedent  to  the  closure  of  the  aortic  valves. 
The  moment  these  valves  are  closed  the  Une 
of  descent  rises  again.  It  is  the  bottom  of 
this  notch,  marking  as  it  does  the  closure  of 
the  aortic  valves,  which  points  out  the  ter- 
mination of  the  ventricidar  systole.  The 
remainder  of  the  line  of  descent  corresponds 
with  the  diastole  of  the  ventricle,  and  is 
sometimes  broken  by  smaller  waves. 

The  pulse-trace  is  modified  in  its  chief 
features  by  the  state  of  arterial  fulness  or 


Fig.  124. — Trace  of  Pulse  of  High  Tension. 

tension.  "When  the  tension  is  high  (fig.  124) 
the  line  of  ascent  is  less  lofty ;  the  tidal  wave 
is  large,  nearer  to,  and  sometimes  blended 
with  the  summit  wave ;  the  aortic  notch  is 


shallow,  and  high  in  the  line  of  descent ;  the 
dicrotism  is  not  much  developed ;  and  the 
line  of  descent  is  gradual.  When  the  tension 
is  low  (fig.  125),  the  line  of  ascent  is  lofty  ; 
the  sununit  wave  distinct;  the  tidal  wave 


Pig.  125.— Trace  of  Pulse  of  Low  Tension. 

small;  the  aortic  notch  deep  and  low;  the 
dicrotism  highly  developed ;  and  the  line  of 
descent  sudden.  These  modifications  are 
interfered  with  if  the  normal  elasticity  of 
the  arteries  be  lost,  as  in  arterial  degenera- 
tion. 

The  pulse  thus  registered  by  the  sphygmo- 
graph,  or  felt  by  the  finger,  is  an  oscillation 
of  the  blood-column,  primarily  caused  by 
the  heart,  but  greatly  modified  by  the  pro- 
perties of  the  blood-vessels.  On  the  heart 
depend  the  rate,  the  rhythm,  and,  to  some 
extent,  the  force  of  the  pulse  ;  whilst  on  the 
vessels  depend  the  mode  of  the  blood-flow, 
and  the  ease  of  its  passage.  By  virtue  of 
their  elasticity,  the  larger  arteries  convert 
the  intermittent,  jerky  impulse,  given  to  the 
blood  by  the  heart-beats,  into  an  even  flow 
of  regular  waves ;  and  the  smaller  arteries 
regulate,  by  their  permeability,  the  ease 
with  which  the  blood-stream  flows  on- 
ward to  the  veins,  thus  governing  to  a  great 
extent  the  fulness  or  tension  of  the  arterial 
system. 

The  art  of  feeHng  the  pulse  consists  in  dis- 
covering, from  the  sensation  imparted  to  the 
finger,  the  state  of  the  arterial  wall  and  the 
condition  of  the  arterial  contents,  as  mani- 
fested by  the  frequency,  rhythm,  and  force 
or  tension  of  the  pulse-beat.  "^Tien  the 
artery  is  felt  to  be  hard  and  cord-like,  roll- 
ing more  or  less  rigidly  under  the  fijiger, 
changes  in  the  arterial  coats,  due  to  degenera- 
tive arteritis  or  senile  change,  are  indicated, 
which  may  render  the  vessel  so  rigid  as  to 
be  practically  incompressible.  The  radial 
artery  is  sometimes  congenitally  anomalous, 
and  a  high  bifurcation  of  the  vessel  or  other 
pecuHarity  may  account  for  the  absence  or 
smaUness  of  the  pulse  on  one  or  both  sides. 
The  finger,  as  above  mentioned,  also  esti- 
mates the  fulness  of  the  vessel  fi:om  its 
compressibility,  and  hence  learns  how  the 
heart  and  arteries  are  actmg  as  regards  the 
tension  of  the  i^ulse.  The  efi'ects  of  their 
action  on  the  form  of  the  pulse-wave  the 
sphygmograph  records.  In  childi-en  the  pulse 
may  often  be  most  accm-ately  observed  in 
the  temporal  artery  during  sleep.  See 
Sphygmograph  (which  should  be  read  with 
this  article). 
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It  will  be  convenient  to  consider  in  suc- 
cession the  frequency,  the  rhythm,  and  the 
force  or  strength  of  the  pulse. 

1.  Frequency. — The  frequency  of  the 
pulse  depends  on  the  rate  of  the  heart's  con- 
tractions. This  rate  varies  with  age,  posi- 
tion, sex,  stature,  and  a  number  of  physical 
and  psychical  influences.  In  the  newly 
born  infant  the  heart  and  pulse  beat  some 
130  to  140  times  a  minute.  The  rate  gra- 
dually falls,  and  after  the  sixth  year  it  is 
usually  below  100;  and  a  further  decrease 
of  30  beats  a  minute  gi-adually  occurs  before 
the  rate  of  manhood  (70  to  75  a  minute)  is 
reached.  In  old  age  the  pulse-rate  often 
rises  again  slightly. 

In  the  erect  postvure  the  pulse  beats  at 
some  10  a  minute  in  the  male,  and  7  in  the 
female,  over  the  rate  of  the  sitting,  and  some 
5  more  over  the  rate  of  the  recumbent  posi- 
tion. The  female  of  seven  years  has  some  10 
pulse-beats  a  minute  more  than  the  male  of 
the  same  age.  As  regards  stature,  we  may 
say  briefly  that  height  diminishes  the  num- 
ber of  beats  slightly,  a  man  of  six  feet  having 
a  pulse  of  3  or  4  slower  than  a  man  of  five 
and  a  half  feet. 

Movement  and  exertion  of  all  kinds 
quicken  the  pulse,  and  mental  emotion  or 
excitement  in  neurotic  persons  runs  up  the 
rate  very  high.  In  examining  healthy 
people  for  life  assurance,  as  well  as  in  visit- 
ing patients,  this  must  be  taken  into  account. 
A  good  meal  increases  the  fulness  and  fre- 
quency of  the  pulse,  and  so  does  the  use  of 
stimulants  in  health,  though  in  acute  dis- 
eases the  reduction  of  the  pulse-rate  may  be 
often  the  test  of  their  beneficial  action.  The 
pulse  is  less  frequent  during  the  night  and 
during  sleep ;  it  rises  in  frequency  dimng 
the  early  hours  of  the  day,  and  falls  to  a 
minimum  about  midnight. 

Increased  frequency. — Such  are  the  con- 
ditions which  affect  the  pulse-rate  ordinarily 
in  healthy  persons.  In  disease  increased 
frequency  is  one  of  the  most  common 
changes,  as,  for  example,  the  frequent  pulse 
of  all  pyrexial  attacks.  The  pulse-rate  and 
the  pulse-form,  as  recorded  by  the  sphygmo- 
graph,  are  closely  connected  with  the  tem- 
perature-elevation. The  pyrexial  pulse- 
trace  shows  important  modifications  in  the 
dicrotic  wave,  which  become  more  and  more 
developed  as  the  pyrexia  increases.  The 
aortic  notch  deepens,  and  when  it  reaches 
the  level  of  the  curve-basis  (the  line  joining 
the  commencement  of  each  line  of  ascent) 
the  pulse  is  called  dicrotous  or  fulhj  dicro- 
tous;  this  form  corresponds  with  a  pulse- 
rate  of  over  100  per  minute,  and  a  tempera- 
ture of  about  102°  F.  When  the  aortic 
notch  sinks  below  the  level  of  the  curve- 
basis,  and  the  dicrotic  wave  is  blended  with 
the  line  of  asceht  of  the  next  pulsation,  the 
pulse  is  called  hyperdicrotous,  and  the  tem- 
perature is  generally  about  104°  F.  {see 


fig.  180).  A  hyperdicrotous  pulse,  when 
accelerated,  loses  the  dicrotic  wave  wholly, 
and  becomes  monocrotous.  The  pulse-rate 
in  many  febrile  cases  becomes  a  prognostic 
sign  of  great  value,  sometimes,  as  in  puerperal 
cases,  being  of  more  value  than  the  temper- 
ature. 

Increased  frequency  is  also  present  in  de- 
bihty,  and  in  certain  organic  and  functional 
affections  of  the  vagus  and  sympathetic, 
for  example,  exophthalmic  goitre  and  the 
so-called  hysterical  cases  of  rapid  pulse.  In 
these  latter  there  is  generally  a  slight  increase 
of  temperature. 

Diminished  frequency. — A  reduced  pulse- 
rate  is  less  commonly  seen.  It  is  usually 
associated  with  a  condition  of  high  tension 
from  blood-impiurity,  as  in  renal  disease. 
It  is  met  with  in  jaundice,  anaemia,  and  dia- 
betes ;  in  convalescence  from  pneumonia ; 
in  relapsing  fever;  in  the  earlier  stages  of 
typhoid ;  in  fatty  degeneration  of  the  heart ; 
and  in  some  nervous  affections,  especially  of 
the  medulla.  In  one  of  these  last  cases  the 
writer  has  observed  a  pulse  of  24 ;  and  a 
rate  as  low  as  14  a  minute  has  been  re- 
corded. 

2.  Rhythm.— The  rhythm  of  the  pulse 
depends  also  on  the  rhythm  of  the  heart; 
regular  heart-action  produces  regular  pulse, 
and  vice  versa.  Variations  in  rhythm  are  of 
two  kinds,  intermittence  and  irregularity. 

Inter mittence. — Intermittence  means  the 
omission  of  a  beat  from  time  to  time.  This 
omission  may  occur  at  regtdar  intervals,  for 
example,  every  fourth,  tenth,  or  twentieth 
beat ;  or  it  may  occur  irregularly,  so  that 
every  now  and  then  a  beat  is  missed.  In- 
termissions are  more  rarely  observed  in  the 
young  than  in  the  old,  and  may  be  associated 
with  no  other  evidence  of  disease.  The  in- 
termissions nsually  disappear  during  py- 
rexial attacks.  In  some  cases  nervous 
excitement  or  fatigue  wiU  produce  them  ;  in 
others  they  depend  on  hypochondriasis,  dys- 
pepsia, the  excessive  use  of  tobacco,  gout, 
over-work,  and  on  heart  failure  from  degene- 
ration or  some  neurosis  of  the  heart.  Effort, 
such  as  briskly  walking  across  the  room,  or 
holding  both  arms  above  the  head,  will  in- 
crease the  intermissions  or  irregularity  in 
cases  of  organic  cardiac  weakness,  but  have 
little  effect  in  neturotic  cases.  Occasionally 
an  intermittent  pulse  is  the  first  indication 
of  deep-seated  malignant  disease.  Some 
patients  are  tmconscious  of  the  intermissions, 
while  others  feel  the  heart  stiimble  in  its 
work,  as  it  were,  at  each  lost  beat.  In  many 
persons  intermissions  are  habitual,  and  do 
not  necessarily  indicate  disease,  but  they  do 
impair  the  life-value.  Intermittent  action 
is  often  observed  in  old  persons  otherwise 
healthy. 

Irregularity.  —  Irregularity,  the  other 
variety  of  disordered  rhythm,  presents  itself 
in  two  forms,  as  irregularity  in  frequency, 
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and  ii-regularity  in  force.  These  two  forms 
are  frequently  associated ;  of  a  number  of 
pulsations  no  two  may  seem  equal  in  force, 
and  no  two  may  succeed  each  other  at 
equal  intervals  of  time.  In  other  cases  a 
number  of  good,  steady  beats,  regular  in 
frequency  and  equal  in  force,  may  be  fol- 
lowed by  a  disorderly  series,  unequal  and 
irregular.  These  abnormalities  are  best 
observed  in  cases  of  mitral  valve  disease  and 
m  dilatation  of  the  heart,  although  the  pulse 
may  be  unequal  and  irregular  in  all  forms  of 
heart-disease  at  some  period  of  their  evolu- 
tion. Mitral  insufficiency  affords  the  com- 
mon examples  of  unequal  and  irregular 
pulse,  though  in  this  affection  the  pulse-beats 
may  only  be  slightly  unequal  in  size  and 
form,  but  perfectly  regular  in  the  periodicity 
of  their  occurrence.  In  mitral  stenosis  irre- 
gularity and  intermissions  are  generally  as- 
sociated with  inequality.  Some  intermis- 
sions are  what  are  commonly  called  false 
intermissions,  the  ventricular  systole  being 
too  weak,  or  the  wave  of  blood  thrown  into 
the  aorta  too  scanty,  to  be  perceived  at  the 
wrist.  In  such  cases  the  sphygmograph 
records  the  wave  which  escapes  the  finger. 
In  mitral  cases  irregularity  and  inequaUty 
are  increased  by  exercise.  See  Sphygmo- 
graph. 

Inequality  in  the  size  of  the  pulsations 
often  depends  on  respiratory  influences.  The 
cm've-basis,  or  respiratory  hne  as  it  is  some- 
times called,  falls  with  full  inspiration  and 
rises  with  expiration.  With  low  tension  these 
variations  are  increased,  with  high  tension 
they  are  scarcely  apparent.  In  severe 
dyspnoea  the  cm-ve-basis  becomes  undulatory. 
Thus  deep  inspiration,  which  normally 
reduces  arterial  tension,  lessens  the  size  of 
the  pulsations,  and  quickens  the  pulse ; 
while  expiration  raises  the  tension,  increases 
the  size  of  the  pulsations,  and  slows  the 
pulse.  An  exaggeration  of  these  effects  con- 
stitutes the  pulsus  paradoxus  or  pulsus  in- 
spiratione  intermittens,  first  observed  in 
indurative  mediastino-pericarditis,  but  not 
limited  to  that  condition.  In  some  cerebral 
cases,  and  also  in  mitral  affections,  the  regu- 
lar succession  of  a  large  and  a  smaU  pulsa- 
tion is  observed,  constituting  the_  ^jmZs^s 
alternans ;  when  the  pulsations  go  in  pairs 
it  is  called  pulsus  higeminus ;  when  a  series 
of  three  occurs,  trigeminus. 

In  health  the  pulse  may  sonaetimes  be 
noticed  to  be  irregular  on  waking;  and  in 
convalescence  fi-om  acute  disease  irregu- 
larity in  force  and  time  is  not  infrequent. 
Irregularity  sometimes  depends  on  reflex 
disorder  from  gastro-intestinal  causes;  tea 
and  tobacco  taken  in  excess  are  common 
causes  of  irregularity  and  palpitation. 

The  pulse  may  be  occasionally  suppressed 
m  one  or  all  the  arteries.  When  general, 
this  is  due  to  cardiac  weakness,  and  the 
sphygmograph   will   often  record  a  small 


gi-adual  pulse-wave,  which  escapes  the  finger. 
When  partial,  the  suppression  is  due  to  either 
compression,  thrombosis,  or  aneurysm  of  a 
main  vessel. 

The  pulse  in  one  radial  occasionally  is  felt 
to  occur  later  than  in  the  other  artery ;  this 
is  called  retardation,  and  usually  indicates 
aneurysm. 

3.  Force. — The  force  of  the  pulse,  which 
the  finger  estimates  by  the  amount  of  pres- 
sure required  to  obliterate  it,  and  which  the 
sphygmograph  measures  by  the  weight  or 
pressure  required  to  develop  to  the  full  the 
main  features  of  each  pulsation  in  the  trace, 
is  the  product,  in  the  first  place,  of  the  heart's 
vigour.     The  distribution  of   the  heart's 
force,  however,  depends  on  the  peripheral 
resistance  of  the  smaller  blood-vessels.  When 
these  are  relaxed  and  open,  a  vigorous  heart 
has   its  force  distributed  quickly  over  the 
whole  vasciilar  area  by  the  rapid  onward  pas- 
sage of  the  blood.    When,  on  the  contrary, 
the   arterioles   are  contracted,  the  heart's 
force  is  retained  in  the  arteries  for  a  longer 
time.    In  the  first  case,  the  pulse  is  soft  and 
compressible,   from  the  small  quantity  of 
blood  retained  in  the  artery ;  m  the  second 
case,  it  is  hard  and  relatively  incompres- 
sible, from  the  fulness  of  the  artery  with 
blood  under  high  pressure.    It  may  be  well 
to  point  out  here,  that  the  size  of  the  pulse 
and  the  amplitude  of  the  pulse-trace  are  by 
no  means  precise  indications  of  its  force  or 
strength.     These  quahties  depend  on  the 
sudden  variations  in  tension  (fulness  of 
blood)   which  the  artery  undergoes.  For 
instance,  a  moderately  strong  ventricle  will 
produce  in  states  of  easy  blood-flow  through 
the  capillaries  an  ample  piilse,  but  one  easily 
compressed;   whilst    the    same  ventricle, 
acting  vrith  even  more  force,  in  conditions  of 
lessened  capillary  permeability,  wiU  produce 
a  pulse  much  less  ample,  lasting  longer 
under  the  finger  {pulsus  tardus),  and  less 
easily  compressed.    The  simple  experiment 
of  feeling,  or  recording  mth  the  sphygmo- 
graph, the  pulse  when  the  capillaries  are 
dilated  by  a  warm  foot-bath,  and,  again, 
when  contracted  by  a  cold  one,  will  exem- 
phfy  this.    The  permeability  of  the  smaller 
vessels  also  reacts  on  the  heart,  and  influ- 
ences both  the  frequency  and  mode  of  con- 
traction.   When  the  capillary  circulation  is 
easy,  the  heart's  action  is  more  frequent, 
and  the  ventricular  contractions  shorter  or 
more  sudden;  when,  on  the  contrary,  the 
circulation  is  obstructed  by  contraction  of 
the  peripheral  vessels,  the   heart's  action 
becomes  less  frequent,  and  the  ventricular 
contraction  is  longer  and  less  sudden.  Thus 
the  vascular  tension  may  be  said  to  be  in 
inverse  proportion  to  the  frequency  and  sud- 
denness of  the  heart's  action.    The  force  of 
the  pulse,  as  thus  modified  by  the  state  of 
the  peripheral  circulation,  gives  us  some  of 
our  most  important  clinical  information. 
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Modern  clinical  research  shows  how  valu- 
able is  a  study  of  this  force  of  the  circula- 
tion, as  manifested  by  the  tension  of  the  ar- 
teries. It  is  this  quality  of  tension  which 
forms  the  best  basis  for  the  division  of  the 
various  pulse-forms  into  the  two  gi-eat  classes 
of  hard  and  soft  pulses,  or  pulses  of  high 
and  low  tension.  The  hard  pulse  requires 
considerable  pressure  to  enable  the  sphyg- 
mograph  to  record  its  features  to  the  foil ; 
the  soft  pulse  yields  the  best  trace  to  slight 
i)ressui-e. 

Miscellaneous  Characters.— The  size 
of  the  pulse  depends  on  the  development  of 
the  line  of  ascent  and  the  tidal  wave,  which 
are  modified  by  the  volume  of  blood  ex- 
pelled by  the  ventricle,  and  the  state  of 
fuLaess  of  the  arteries.  When  the  arteries 
are  contracted,  the  pulse  is  small,  hard,  and 
wiry ;  when  the  coats  are  relaxed,  it  is  large 
and  soft.  The  flickering  pulse  is  indica- 
tive of  feeble  and  unequal  ventricular  con- 
tractions ;  and  the  undulatory  character 
noticed  in  some  weak  pulses  is  due  to  the 
influence  of  the  respu-atory  movements, 
causing  variations  in  the  tension.  The 
quality  of  suddenness  (quick  ventricular 
systole)  is  betrayed  by  a  nearly  vertical 
line  of  ascent ;  while  the  gradual  pulse 
(slow  ventricular  systole)  has  an  oblique 
up -stroke. 

The  following  arrangement  shows  in  a  small 
compass  the  principal  varieties  of  pulse  met 
with  in  practice,  apart  from  the  quality  of 
regularity. 

A.  Varieties  of  Hard  Pulse— Pulsus 
durus. 

1.  The  hard,  frequent,  sudden,  and  small 
pulse  of  peritonitis,  enteritis,  and  pericar- 
ditis : — 

Pulsus  durus  et  frequens  et  celer  et  par- 
vus, fig.  126. 


Fio.  126. 


2.  The  hard,  slow,  gradual,  and  large 
pulse  of  contracted  kidney  : — 

Pulsus  durus  et  rarua  et  tardus  et  mag- 
nu8,  fig.  127. 


Fio.  127. 


8.  The  hard,  large,  often  gradual  pulse 
of  cardiac  hypertrophy  and  degeneration  of 
blood-vessels : — 


Pulsus  d/wrus  et  magnua  et  tardus,  fig.  128, 


Pig.  128. 


4.  The  hard,  sudden  (Jerky),  large,  and 
vibratory  pulse  of  aortic  insufficiency,  with 
strong  ventricle : — 

Pidsus  durus  et  celer  etmagnus  etvibrans, 
fig.  129. 


Pig.  129. 

B.  Varieties  of  Soft  Pulse— Pulsus 
mollis. 

1.  The  soft,  frequent  pulse  of  pyrexia  ; 
dicrotous,  fully  dicrotous,  and  hyperdicrotous 
pulses  : — 

Pulsus  mollis  et  frequens,  fig.  130. 
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Pig.  130. 

2.  The  soft,  frequent,  and  large  pulse  of 
rheumatic  fever  : — 

Pulsus  mollis  et  frequens  et  magnus, 
fig.  131. 


Pig.  131. 


3.  The  ao/^,  small,  frequent,  sudden 
pulse  of  debility  : — 

Pulsus  mollis  et  frequens  et  parvus  et 
celer,  fig.  132. 


Fig.  182. 
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4.  The  soft,  frequent,  and  small  {running) 
pulse  of  collapse  in  fever  :— 

Pulsus  mollis  et  frequens  et  parvus, 
fig.  183. 


Fig.  183. 


B.  Walter  Foster. 

PUPIL,  Disorders  of  the.  — Synon.  : 

Fr.  Troubles  de  la  Pupille  ;  Ger.  Stohrungen 
der  Pupille. 

Anatomy  and  Physiology  The  pupil  is 

the  approximately  circular  aperture  situate  a 
little  to  the  nasal  side  of  the  centre  of  the 
iris.  Eesponsive  to  the  various  influences 
which  cause  contraction  and  relaxation  of 
the  muscular  and  elastic  tissues  and  blood- 
vessels of  the  iris,  the  pupil  serves  to  regiilate 
the  amount  of  light  entering  the  eye,  and  to 
correct  some  of  the  spherical  aberratipn  of 
the  refracting  media.  In  health,  and  when 
the  lids  are  open,  both  pupils  undergo  frequent 
and  equal  variations  in  size :  contracting 
when  a  bright  light  falls  upon  the  eyes,  and 
when  the  eyes  converge  or  are  accommodated 
for  near  objects;  dilating  when  the  light  is 
feeble  or  the  eyes  are  shaded,  and  when  the 
accommodation  is  relaxed  and  the  eyes  are 
directed  to  some  distant  object.  They  also 
dilate  when  the  skin  is  pinched,  or  when  the 
cutaneous  or  other  sensory  nerves  are  stimu- 
lated, and  in  some  psychical  and  emotional 
states.  Fine  oscillations  occur  synchronously 
with  the  beatings  of  the  heart,  and  others 
with  the  movements  of  respiration.  Varia- 
tions in  the  size  take  place  in  many  other 
physiological  states.  During  muscular  exer- 
tion, and  as  the  result  of  fatigue,  the  pupils 
dilate ;  in  deep  sleep  they  contract.  The  pupils 
of  both  eyes  contract  and  dilate  together, 
even  when  only  one  eye  is  stimulated.  The 
movements  of  the  iris  are  involimtary,  but, 
being  coordinated  with  changes  of  accom- 
modation, they  are  brought  indirectly  under 
the  influence  of  the  will. 

The  size  of  the  pupils  differs  in  different 
individuals,  and  in  the  same  individual  at 
different  periods  of  hfe,  and  in  different 
states  of  health  and  nutrition.  The  pupils 
are  very  small  in  newly  born  babes,  larger  in 
children  and  young  adults,  and  smaller  again 
in  old  persons.  They  are  generally  larger  in 
myopic  eyes,  and  in  persons  with  dark  irides ; 
smaller  in  hypermetropes,  and  in  persons 
with  fair  or  blue  irides.  The  size  may  range 
in  health  from  2*5  mm.  to  6  mm. 

A  closer  examination  of  the  variations  in 
the  size  of  the  pupil,  and  of  the  circumstances 
under  which  they  take  place,  shows  that 
some  of  the  movements  of  the  iris  are 
'reflex,'  some  are  '  associated,'  and  some  are 
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'  consensual.'  The  contraction  to  the  direct 
stimulation  of  light  is  reflex,  as  is  also  the 
dilatation  which  occurs  on  stimulation  of  the 
cutaneous  nerves.  The  contraction  which 
takes  place  during  convergence  or  accom- 
modation is  associated ;  while  the  harmonious 
and  equal  action  of  both  pupils  when  only 
one  eye  is  stimulated  is  consensual. 

The  contracting  mechanism  of  the  iris  is 
innervated  by  the  third  cranial  nerve ;  the 
dilating  mechanism  by  the  cervical  sympa- 
thetic. At  the  pupillary  margin  of  the  iris 
is  a  ring  of  plain  muscular  tissue  (sphincter 
iridis) ;  and  in  the  expanse  of  the  iris,  and 
lying  between  the  vascular  and  the  posterior 
pigment  layers,  is  a  thin  elastic  lamina  com- 
posed of  long  oval  or  rod-shaped  nuclei,  and 
radially  disposed.  Some  authorities  regard 
this  lamina  as  muscular  (dilator  iridis),  whilst 
others  deny  its  muscular  character.  Con- 
striction of  the  pupil  is  produced  chiefly  by 
the  contraction  of  the  sphincter  muscle, 
though  it  is  augmented  by  the  turgescence  of 
the  blood-vessels  of  the  iris.  The  dilatation 
of  the  pupil  is  perhaps  less  simple.  It  may 
be  due  to  contraction  of  the  dilator  muscle. 
Those  who  deny  the  existence  of  this  muscle 
ascribe  the  dilatation  to  the  inhibitory  in- 
fluence exerted  by  the  sympathetic  nerves 
upon  the  sphincter  muscle.  According  to 
this  view,  dilatation  is  a  complex  act  due 
partly  to  relaxation  of  the  sphincter,  partly  to 
the  elasticity  and  resiliency  of  the  iris,  and 
partly  to  the  depletion  of  its  blood-vessels. 

The  contraction  which  takes  place  when 
light  falls  upon  the  eye  is  a  reflex  act,  of 
which  the  optic  nerve  is  the  afferent  path ; 
while  the  efferent  path  is  that  portion  of  the 
third  cranial  nerve  which  passes  through  the 
lenticular  ganghon,  and  enters  the  eye  with 
the  short  ciliary  nerves.  The  '  centre '  is  the 
anterior  portion  of  the  elongated  nucleus  of 
the  third  nerve,  which  Hes  in  the  front  part 
of  the  floor  of  the  aqueduct  of  Sylvius.  From 
the  anterior  extremity  of  this  nucleus  arise 
also  the  motor  fibres  which  govern  the  muscle 
of  accommodation ;  and  the  community,  or 
at  least  contiguity,  of  these  two  centres  helps 
to  explain  the  '  association '  of  contraction  of 
the  pupil  with  accommodation.  It  is,  how- 
ever, still  uncertain  how  the  afferent  fibres 
reach  the  constrictor  centre  ;  but  it  would 
seem  that  these  fibres  are  not  the  same  as 
those  which  subserve  vision,  and  that  indeed 
they  leave  the  optic  path  either  at  the 
chiasm,  or  at  some  other  part  of  the  tract 
before  the  visual  centres  are  reached.  The 
'  consensual '  reaction  of  the  pupil  is  ac- 
counted for  partly  by  the  incomplete  decus- 
sation of  the  optic  nerve  at  the  chiasm,  and 
partly  by  the  commimication  (coupUng)  be- 
tween the  centres  of  the  third  nerves  of  the 
two  sides,  whereby  the  constrictor  apparatus 
of  the  two  eyes  become  functionally  con- 
nected. 

The  dilating  mechanism  is  governed  by 
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the  cervical  sympathetic  nerve.  If  this  nerve 
be  divided,  the  pupil  contracts ;  and  if  the 
peripheral  end  be  stimulated,  the  pupil  di- 
lates. The  dilator  path  may  be  traced  back- 
wards down  the  neck  to  the  upper  thoracic 
gangUon,  and  along  the  ramus  communicans 
to  the  anterior  root  of  the  second  thoracic 
nerve,  and  then  to  the  spinal  cord  (Foster) ; 
thence  up  the  cord  and  through  the  bulb 
to  a  centre  in  the  floor  of  the  aqueduct  of 
Sylvius,  near,  and  a  Httle  to  the  outer  side 
of,  the  pupil  constrictor  centre.  Towards  the 
eye  the  path  is  traceable,  not,  as  formerly 
beUeved,  to  the  sympathetic  root  of  the 
lenticular  ganglion,  but  to  the  fibres  which, 
passing  over  the  Gasserian  ganglion,  apply 
themselves  to  the  ophthalmic  division  of  the 
fifth  nerve,  and  thence  proceed  to  the  nasal 
branch,  finally  reaching  the  eye  v^th  the 
long  ciliary  nerves.  The  existence  of  a  di- 
lator centre  in  the  lower  cervical  and  upper 
dorsal  region  of  the  cord  (centrum  cilio- 
spinale  inferius)  is  now  considered  doubtful 
(Foster).  The  dilator  centres  are  in  some 
way  connected  with  the  afferent  nerves  of 
the  body  generally,  so  that,  as  already  stated, 
the  pupil  dilates  .when  the  skin  is  irritated 
by  pricking  or  tickling  or  in  any  other  way. 
This  centre  is  also  stimulated  by  dyspnoeic 
blood,  and  by  loud  noises,  by  severe  pains,  &c. 

The  fifth  nerve  plays  a  subsidiary  part  in 
the  movements  of  the  pupil.  It  acts  probably 
only  as  a  sensory  nerve,  and  it  is  doubtful 
whether  it  has  any  fibres  which  directly  in- 
fluence the  movements  of  the  iris.  Irritation 
and  injuries  of  the  cornea  do,  however,  cause 
contraction  of  the  pupU.  This  is  apparently 
a  reflex  impulse,  the  path  of  which  has  not 
been  clearly  ascertained.  This  reflex  is  said 
not  to  be  abolished  by  the  separation  of  the 
oculo-motor  nerve  firom  its  central  nucleus. 
It  has  been  further  alleged  that  direct  stimu- 
lation of  the  margin  of  the  cornea  causes 
dilatation  of  the  pupU,  and  stimulation  of 
the  centre  of  the  cornea,  contraction  (E.  H. 
Weber). 

Physical  Examination. — The  size  of  the 
pupil  may  be  conveniently  measured  by 
means  of  a  gauge,  consisting  of  a  series 
of  dots  or  apertmres  ranging  in  size  from 
0-5  mm.  to  7  or  8  mm.  The  reactions 
of  the  pupil  should  be  tested  in  a  good 
diffused  light,  preferably  daylight.  Each 
eye  shoidd  be  examined  separately,  and 
in  testing  the  reflex  reactions  the  patient's 
gaze  should  be  fixed  upon  a  distant 
object,  in  order  that  the  consensual  and 
the  associated  actions  may  be  in  abeyance. 
The  eye  which  is  not  under  examination 
having  been  completely  covered,  the  size  and 
shape  of  the  pupil  imder  observation  should 
be  first  noted,  and  then  the  eyehds  closed  or 
covered  by  the  hand  (or  other  opaque  body) 
for  a  few  seconds.  In  health  the  pupil 
quickly  dilates.  When  the  eye  is  exposed, 
the  pupil  readily  contracts.  After  a  brief  in- 


terval it  dilates  again  a  little,  and  again  con- 
tracts ;  until  at  length  it  becomes  stationary. 
Note  should  be  made  of  the  degree,  prompt- 
ness, and  vigour  of  these  movements,  and  of 
their  equality  or  inequality  in  the  two  eyes. 
Next,  the  '  associated '  movements  with  ac- 
commodation and  convergence  should  be  in? 
vestigated ;  and  lastly  the  '  consensual  ' 
movements.  Even  in  disease,  so  long  as 
there  is  quantitative  perception  of  light, 
there  is,  as  a  rule,  pupillary  reaction.  Some- 
times, however,  reflex  reaction  is  maintained 
in  an  eye  which  is  totally  bhnd,  and  less 
rarely  it  is  lost  while  .there  is  still  more  or 
less  sight.  '  Associated '  movements  may  be 
also  maintained  after  the  reflex  reactions 
have  been  abolished  (as  in  locomotor  ataxy), 
and  '  consensual '  reaction  may  persist  after 
direct  reaction  has  ceased.  -  The  presence  or 
absence  of  reflex  contraction  on  stimulation 
of  a  blind  eye  depends  upon  the  seat  of  the 
lesion.  If  the  lesion  be  above  the  corpora 
quadrigemina,  pupillary  reflex  may  persist 
without  quantitative  perception  of  hght.  In 
testing  these  various  movements,  care  should 
be  taken  to  appreciate  the  modifications  due 
to  local  disorders  within  the  eye.  The 
movements  of  the  iris  may  be  hampered, 
or  altogether  prevented,  by  the  presence  of 
adhesions  between  the  iris  and  the  capsule 
of  the  lens  (posterior  synechia),  or  adhesions 
to  the  cornea  (anterior  synechia)  ;  by  the 
remains  of  the  embryonic  capsulo-pupillary 
membrane ;  by  excess  or  deficiency  of  the 
aqueous  humour;  by  undue  hardness  or 
undue  softness  of  the  eyeball;  by  absence 
or  dislocation  of  the  crystalline  lens ;  by 
atrophy  of  the  iris  from  any  cause  whatever ; 
or  by  the  action  of  certain  medicaments 
applied  to  the  eye  or  internally  adminis- 
tered, such  as  belladonna.  Calabar  bean, 
or  opium. 

Pathology. — Disorders  of  the  pupil  mani- 
fest themselves  by  alterations  in  its  shape, 
size,  mobiUty,  and  reflexes.  Those  altera- 
tions which  arise  from  local  changes  in  the 
iris  or  other  parts  of  the  eye  need  not  be  con- 
sidered here.  Many  alterations  in  the  pupil 
occur  symptomaticaUy  in  some  general 
diseases,  and  especially  in  diseases  of  the 
nervous  system.  In  such  cases  alterations 
in  size  are  usually  associated  with  alterations 
in  mobility  and  reflexes.  Rarely,  there  is 
entire  absence  of  reaction  to  all  kinds  of 
stimuli  with  a  pupil  of  ordinary  size,  as  in 
cases  where  there  is  paralysis  of  both  the 
contracting  and  the  dilating  mechanisms.  It 
is  difficult,  perhaps  not  possible,  in  the  pre- 
sent state  of  knowledge  to  give  a  classifica- 
tion of  disorders  of  the  pupil  at  once 
simple  and  comprehensive.  It  cannot 
always  be  determined  whether  an  alteration 
is  due  to  spasm  of  one  mechanism  or  paralysis 
of  its  antagonist.  In  some  diseases  there  is 
sometimes  alteration  in  the  pupU,  and  some- 
times none ;  and,  even  when  present,  the 
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alteration  is  not  always  of  the  same  kind, 
and  may  differ  at  different  stages  of  the 
same  disease.  In  some  general  diseases 
there  are  alterations  without  any  appreciable 
disease  either  of  the  eye  or  of  the  nervous 
system.  The  pupil  presents  characteristic 
differences  in  typhus  and  typhoid  fevers.  In' 
typhoid  the  pupils  are  dilated ;  in  typhus 
they  vary  from  medium  dilatation  to  extreme 
contraction.  In  intrathoracic  tumour,  and 
other  diseases  pressing  upon  the  sympathe- 
tic nerves,  there  may  be  dilatation  of  one  or 
both  pupils  in  the  early  stages  from  irrita- 
tion, and  contraction  in  the  later  stages 
from  destruction  and  paralysis  of  the  sym- 
pathetic. The  state  of  the  pupil  is  not 
always  constant  in  diseases  which  more 
directly  implicate  the  nervous  system.  In 
migraine  the  pupil  is  in  some  cases  dilated 
on  the  affected  side  (Du  Bois-Reymond),  in 
some  contracted  (Piorry);  in  some  both  pupils 
are  equally  contracted  (Mollendorff),  and 
in  some  the  pupils  are  normal  (Liveing). 
In  apoplexy  the  state  of  the  pupils  is 
variable,  though  usually  they  are  dilated,  or 
one  is  larger  than  the  other  ;  in  haemorrhage 
into  the  pons  the  pupils  are  contracted, 
though  whether  from  irritation  of  the  con- 
strictor mechanism,  or  from  paralysis  of  the 
dilator,  is  not  always  clear.  In  apoplectic 
convulsive  seizures  the  pupils  are  often 
widely  dilated ;  in  softening  of  the  brain, 
sometimes  dilated,  sometimes  contracted. 
In  simstroke  they  are  contracted.  In  disease 
of  the  spinal  cord  the  alterations  of  the  pupil 
vary  with  the  stage  of  the  disease.  There 
may  be  dilatation  from  irritative  lesions,  or 
contraction  from  a  paralysing  lesion ;  and 
the  pupils  are  often  unequal.  In  degenera- 
tion of  the  cord  there  is  often  double  myosis, 
associated  with  loss  of  light-reflex,  and  loss 
of  reflex  dilatation  from  stimulation  of  the 
cutaneous  nerves. 

For  clinical  purposes  disorders  of  the 
pupil  may  be  classified  as  (1)  contraction 
(myosis) ;  (2)  dilatation  (mydriasis)  ;  (3) 
clonic  spasm  of  the  sphincter  (hippus)  ;  (4) 
paralysis  of  the  constrictor  and  of  the  dilator 
mechanisms  (iridoplegia)  ;  (5)  disorders  of 
the  constrictor  reflex ;  (6)  disorders  of  the 
dilator  reflex  ;  and  (7)  disorders  of  associated 
action. 

1.  Myosis  {^nJa>,  I  close).— Synon.  :  Called 
by  some,  but  not  very  appropriately.  Miosis, 
from  fjLfiaais,  which  signifies  diminution  in 
bulk,  and  is  already  employed  as  a  tech- 
nical term  in  rhetoric. — Myosis  is  an  un- 
natural smallness  of  the  pupil,  and  may  be 
mechanical,  toxic,  or  neuropathic.  The 
mechanical  forms  are  due  to  some  ocular 
disease,  or  to  excessive  use  of  the  accommo- 
dation at  near  objects. 

As  a  neuropathic  state,  myosis  may  be  due 
to  spasm  of  the  pupil-constrictor  mechanism 
{spasmodic  myosis) ;  paralysis  of  the  dila- 
tor mechanism  {paralytic  myosis) ;  or  a  com- 


bination of  the  spasmodic  and  paralytic  forms. 
In  the  two  first  named,  there  is  medium 
contraction  of  the  pupil,  which  still  retains 
some  mobility.  In  the  last,  the  contraction 
is  extreme,  and  the  pupil  is  immobile. 

(a.)  Spasm,od/ic  myosis  occurs  whenever 
there  is  direct  or  indirect  irritation  of  any 
part  of  the  reflex  apparatus  of  the  pupil-con- 
strictor system.  In  a  high  degree  the  pupil 
does  not  further  contract  to  light  or  to  ac- 
commodation. It  does  not  dilate  on  shading 
the  eyes,  and  there  is  but  slight  dilatation 
by  sensory  qy  emotional  stimuli ;  mydriatics 
act  moderately  and  myotics  excessively.  It 
may  occur  reflexly  from  injury  or  disease  of 
the  cornea,  fris,  and  ciliary  body  ;  and  from 
some  diseases  of  the  optic  nerve,  retina,  and 
choroid.  More  directly  it  may  occur  in  the 
early  stages  of  a  new-growth  at  the  base  of 
the  brain,  of  basal  meningitis,  or  of  any 
morbid  change  in  the  thfrd  nerve  itself.  In 
such  cases  there  is  often  convergent  strabis- 
mus. It  is  an  almost  invariable  symptom  of 
the  early  stages  of  meningitis  of  the  con- 
vexity. In  the  later  stages  of  meningitis 
mydriasis  maj'  occur.  It  occurs  also  in 
meningeal  apoplexy,  and  hsematoma  of  the 
dura  mater.  Spasmodic  myosis,  followed  by 
dilatation  of  the  pupil,  has  been  pointed  out 
as  diagnostic  between  apoplexy  and  embolism, 
inasmuch  as  in  the  latter  condition  change 
of  the  pupil  does  not  take  place  (Berthold). 
At  the  onset  of  an  epileptic  seizure  there 
is  often  a  momentary  contraction  followed 
by  dilatation.  Spasmodic  myosis  is  said 
to  occur  in  the  early  stages  of  tobacco 
amblyopia.  Nicotine  internally  admirdstered 
produces  it,  probably  from  the  stimulation 
of  the  pupil- contracting  centres.  Opium 
probably  acts  similarly.  Some  poisons 
produce  different  effects  at  different  stages 
of  their  action.  Chloroform,  ether,  and 
alcohol  at  first  dilate  the  pupils  ;  then  con- 
traction takes  place  ;  and  if  the  effect  of  the 
poison  be  prolonged  or  increased,  dilatation 
may  occur  again.  This  is  always  an  indi- 
cation of  great  danger.  Certain  medicaments, 
such  as  Calabar  bean  and  its  alkaloid 
physostigmine,  and  muscarine,  also  cause 
myosis  through  stimulating  the  sphincter, 
and  perhaps  also  paralysing  the  dilator 
mechanism. 

(&)  In  paralytic  myosis  there  is  medium 
contraction,  and  the  pupil  contracts  to  light, 
accommodation,  and  convergence ;  it  dilates 
moderately  to  mydriatics,  and  contracts 
fully  to  myotics ;  and  there  is  no  dilatation 
to  sensory  irritation  or  to  emotional  stimuU. 
It  may  be  due  to  a  paralysing  lesion  of  the 
dilator  centre,  disease  of  the  pons,  or  any 
part  of  the  com'se  of  the  fibres  passing  from 
the  centre  to  the  eye.  It  occurs,  also,  iu 
injuries  and  other  affections  of  the  '  cilio- 
spuaal  region  '  of  the  cord,  as  ruptm-e  of  the 
root  of  the  brachial  plexus,  paralysis  or  the 
cer\acal  sympathetic  from  wounds  or  from 
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destructive  compression  by  tumours,  en- 
larged glands,  or  aneurysms  of  the  carotid  or 
innominate  or  aorta.  It  occurs  in  locomotor 
ataxy,  and  in  other  diseases  due  to  degenera- 
tion of  the  posterior  columns  of  the  spmal 
cord  (spinal  myosis),  in  cortical  disease  ot 
the  frontal  lobes,  in  the  later  stages  of  acute 
mania,  in  the  pauses  of  Cheyne-fetokes 
respiration,  in  the  algide  stage  of  cholera,  and 
in  alcoholic  amblyopia. 

In  the  more  advanced  stages  of  locomotor 
ataxy  a  form  of  myosis  is  often  met  with,  m 
which  the  light  reflex  is  lost,  but  contraction 
to  accommodation  and  convergence  is  re- 
tamed  (Argyll-Eobertson  pupil);  This  con- 
dition is  probably  due  to  a  double  lesion, 
impUcatrng,  on  the  one  hand,  the  pupil- 
dUator  centre  or  the  fibres  which  pass  from 
it  to  the  eye,  and,  on  the  other,  some  portion 
of  the  afferent  path  of  the  pupil- constrictor 
apparatus  between  the  retina  and  the  nucleus 
of  the  third  nerve  in  the  floor  of  the  aque- 
duct. 

(c)  In  combined  spasmodic  and  paralyhc 
myosis  there  is  extreme  contraction ;  with 
immobihty  to  light,  accommodation,  and 
sensory  stimuli;  mydriatics  produce  but 
slight  dilatation,  while  myotics  have  no 
appreciable  effect.  The  condition  is  rare, 
and  is  more  common  as  a  compKcation  of 
the  paralytic  than  of  the  spasmodic  form  of 
myosis.  It  may  occur  when  a  spasmodic 
myosis  from  efforts  of  accommodation  and 
convergence  is  superadded  to  a  long-standing 
paralytic  myosis  ;  or  when  meningitis  of  the 
convexity  of  the  brain  complicates  a  paralytic 
myosis.  (Eoss.) 

2.  Mydriasis. — Mydriasis  is  an  unnatural 
dilatation  of  the  pupil.  It  may,  like  myosis, 
be  mechanical,  toxic,  or  neuropathic.  The 
mechanical  form  is  due  to  local  conditions, 
such  as  glaucoma,  intra-ocular  tumour,  &c., 
and  need  not  be  further  considered  here. 
Neuropathic  mydriasis  may  be  due  to  spasm 
of  the  dilator  mechanism  {spasmodic  my- 
driasis), to  paralysis  of  the  constrictor 
mechanism  {paralytic  mydriasis)  ;  or  to  a 
combination  of  the  spasmodic  and  paralytic 
forms.  In  the  two  former  there  is  medium, 
not  fuU,  dilatation,  and  the  pupil  is  mobile  to 
some  stimuli.  In  the  last  there  is  extreme 
dilatation  and  immobility  to  aU  stimuli. 

(a.)  In  spasmodic  mydriasis  there  is 
medium  dilatation;  the  pupil  contracts 
slightly  to  light  and  accommodation  ;  it  does 
not  dilate  to  sensory  or  emotional  stimuli ; 
it  is  difficult  to  contract  by  myotics,  easy  to 
sufifer  maximum  dilatation  by  mydriatics. 
Spasmodic  mydriasis  occurs  whenever  there 
is  irritation  of  the  dilator  centre  or  of  the 
nerve-fibres  going  to  the  eye,  as  in  the  early 
stages  of  tabes  dorsalis,  in  myehtis  and 
meningitis,  and  other  irritative  lesions  of  the 
cervical  spinal  cord :  irritative  lesions  in  the 
neck,  such  as  injuries,  enlarged  glands, 
tumours,  or  aneurysm,  exciting  the  cervical 


sympathetic.  Spasmodic  mydriasis  occurs 
in  the  early  stages  of  many  affections  which 
later  end  in  paralytic  myosis.  It  also  occurs 
in  severe  neuralgia,  affecting  any  of  the 
nerves  of  the  body  except  the  ophthalmic 
division  of  the  fifth  nerve,-  in  which  myosis 
is  more  common ;  in  renal  and  bUiary  colic, 
gastralgia,  the  irritation  produced  by  intes- 
tinal worms,  in  '  spinal  irritation,'  antemia 
of  the  brain,  with  or  without  general  anemia, 
in  dyspnoea,  Cheyne-Stokes  respiration,  after 
a  paroxysm  of  whooping-cough,  during  the 
spasm  of  tetanus,  epilepsy,  eclarnpsia,  acute 
mania,  melanchoHa,  increased  intracranial 
pressure,  chronic  hydrocephalus  and  tumours 
of  the  brain.  In  general  paralysis  of  the 
insane  there  is  often  unequal  dilatation ;  and 
quickly  alternating  mydriasis  and  myosis 
has  been  observed  as  a  precursor  of  grave 
mental  states.    (Von  Graefe.) 

The  dilatation  which  occurs  when  bella- 
donna, atropine,  or  similar  drugs  are  applied 
to  the  eye  is  probably  due  to  a  paralysis  of 
the  sphincter,  with  also  stimulation  of  the 
dilator  mechanism.  The  dilatation  which 
takes  place  with  cocaine  is  probably  only  the 
effect  of  the  changes  which  this  drug  pro- 
duces in  the  size  of  the  blood-vessels. 

(6)  Paralytic  mydriasis  is  due  to  paralysis 
of  the  constrictor  mechanism.  There  is 
moderate  dilatation,  with  reaction  to  sensory 
and  emotional  stimuli.  The  pupil  dilates  well 
to  mydriatics,  and  contracts  but  sUghtly  to 
myotics.  The  reactions  to  light  and  to  accom- 
modation vary  with  the  seat  of  the  lesion.  If 
the  lesion  be  in  any  part  of  the  afferent  optic 
path,  there  is  no  light  reflex,  but  the  pupU. 
contracts  on  convergence  and  accommoda- 
tion, and  consensual  reaction  is  retained.  If 
the  lesion  be  in  the  centre  or  along  the 
efferent  path  (third  nerve)  there  is  no  re- 
action to  direct  or  consensual  stimulation,  or 
to  accommodation  and  convergence.  If  the 
lesion  be  in  the  fibres  which  connect  the 
optic  nerve  with  the  nucleus  of  the  third 
nerve,  the  pupil  wUl  not  contract  to  light, 
though  there  may  be  sight,  but  it  will  con- 
tract on  convergence.  In  cases  of  blindness 
due  to  lesion  in  the  visual  centres  above  the 
corpora  quadrigemina  pupillary  reaction  may 
be  normal.  Paralytic  mydriasis  may  occm- 
in  diseases  of  the  base  of  the  brain  affecting 
the  constrictor  centre ;  in  disease  of  the 
third  nerve,  in  the  later  stages  of  meningitis, 
in  thrombosis  of  the  cavernous  sinus  and  in 
progressive  paralysis  of  the  insane.  It  also 
occurs  in  the  later  stages  of  diseases  in  which 
there  was  an  earlier  myosis.  It  may  also 
be  associated  with  atrophy  of  the  optic 
nerve. 

(c)  In  combined  s2)asmodic  and  2}aralytic 
mydriasis  there  is  complete  immobility  to  all 
stimuli  except  strong  myotics,  which  lessen 
the  dilatation  somewhat.  This  condition  is 
rare,  but  it  may  occur  when  irritation  of 
the  dilator  mechanism  is  superadded  to  a 
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pre-existing  paralytic  mydriasis,  or  when  a 
destructive  lesion  of  some  part  of  the  con- 
strictor mechanism  is  superadded  to  previous 
spasmodic  mydriasis ;  the  latter  condition 
is  occasionally  seen  in  general  paralysis  of 
the  insane.  In  long-standing  paralytic  my- 
driasis the  dilating  tissues  of  the  iris  may 
undergo  secondary  contraction.  (Eoss.) 

3.  Hippus. — Synon.  :  Chorea  of  the  iris. 
Hipp  us  consists  of  quickly  alternating  con- 
tractions and  dilatations  of  the  pupil,  prob- 
ably due  to  clonic  spasm  of  the  sphincter. 
It  is  sometimes  accompanied  by  nystagmus, 
and  is  occasionally  seen  in  the  regressive 
period  of  paralysis  of  the  third  nerve.  It 
occurs  also  in  multiple  sclerosis,  acute  men- 
ingitis, and  some  apoplectic  attacks. 

4.  Paralysis  of  the  Constrictor  and 
the  Dilator  Mechanisms.— In  this  mor- 
bid condition  the  pupil  may  be  of  medium 
size,  or  contracted,  or  dilated.  The  para- 
lysis may  be  confined  to  the  iris  {iridoplegia), 
or  the  ciliary  muscle  may  also  be  involved 
{ophthalmoplegia  interna).  There  is  no  re- 
sponse to  light  or  accommodation,  and  only 
sHght  effect  from  eitlier  mydriatic  or  myotic 
drugs. 

5  and  6.  Disorders  of  Pupillary  Re- 
flexes.— Disorders  of  the  pupillary  reflexes 
may  be  {a)  disorders  of  the  constrictor 
reflex  ;  (&)  disorders  of  the  dilator  reflex. 

{a)  Disorders  of  the  constrictor  reflex. — 
(1)  In  lesions  in  the  optic  afferent  limb 
the  pupil  is  dilated,  and  the  sphincter  loses  its 
tone.  There  is  no  hght  reflex,  but  the  pupil 
does  contract  to  convergence  and  accommo- 
dation. In  unilateral  blindness,  due  to 
atrophy  of  the  optic  nerve,  neither  pupil  may 
contract  if  only  the  retina  of  the  blind  eye  be 
stimulated,  but  both  pupils  will  contract  if 
the  sound  eye  be  stimulated  (consensual 
reaction). 

(2)  Lesions  of  the  efferent  limb  may  exist, 
either  at  the  constrictor  nucleus  or  in  any 
part  of  the  course  of  the  third  nerve.  It  is 
usually  associated  with  paralytic  mydriasis, 
to  which  the  reader  is  referred. 

(b)  Disorders  of  the  dilator  reflex. — The 
afferent  fibres  in  this  reflex  are  those  which 
connect  the  dilator  centre  with  the  skin  and 
the  periphery  of  the  body  generally ;  while 
the  efferent  fibres  are  those  which  pass  from 
the  dilator  centre  down  the  cervical  spinal 
cord  to  the  cervical  sympathetic,  and  thence 
to  the  eye  by  way  of  the  long  ciliary 
nerves. 

The  skin  and  sensory  reflexes  are  lost  in 
some  diseases  of  the  cervical  sympathetic,  and 
of  the  cervical  spinal  cord.  They  are  often 
lost  in  general  paralysis,  in  locomotor  ataxy, 
and  other  degenerative  diseases  of  the  cord. 

7.  Loss  of  Associated  Action  (Gowers). 
The  pupil  does  not  contract  on  efforts  of 
accommodation.  Indeed,  there  may  be  also 
paralysis  of  accommodation  (cycloplegia).  It 
may  be  due  to  disease  in  the  nucleus  of  the 


third  nerve  or  along  any  part  of  its  course 
or  to  disease  of  the  lenticular  ganglion.  This 
condition  may  be  a  sequel  of  diphtheria 
(diphtheritic  paralysis).     It  occurs  also  in 
degenerative  diseases  of  the  cord. 

J.  Tweedy. 

PURGATIVES.— Synon.  :  Fr.  Medica- 
ments  Furgatifs ;  Ger.  Abfiihrungsmittel, 

Definition. — Substances  which  cause  in- 
testinal  evacuations. 

Enumeration.  —  Purgatives  are  divided 
into  several  classes,  namely,  drastic,  simple, 
saline,  hydragogue,  cholagogue,&udi  laxative. 
Under  the  drastic  purgatives  may  be  classed 
Colocynth,  Croton  oil.  Gamboge,  Jalap,  Podo- 
phyllin,  Scammony,  and  Elaterin.  Amongst 
the  simple  purgatives  are  Aloes,  Castor  oil, 
the  juice  of  various  species  of  Ehamnus  {e.g. 
Buckthorn,  Cascara  sagrada,  and  Frangiila), 
Ehubarb,  and  Senna.  Under  the  head  saline 
we  have  neutral  salts,  especially  the  Sulphates 
of  Magnesium,  Potassium,  and  Sodium  ; 
Citrate  and  Tartrate  of  Potassium ;  Bitar- 
trate  of  Potassium,  Tartarated  Soda,  and 
Phosphate  of  Sodium.  Hydragogues  in- 
clude Bitartrate  of  Potassium,  Elaterin,  and 
Gamboge.  Cholagogues  comprise  Aloes ; 
Mercurial  preparations,  such  as  Calomel, 
Blue  pill,  and  Grey  powder ;  PodophyUin, 
Iridin,  Euonymin,  and  other  substances  of 
the  same  class.  The  laxatives  are  small 
doses  of  simple  purgatives,  such  as  Carbon- 
ate of  Magnesium,  Magnesia,  Olive  oil,  and 
Sulphur,  as  well  as  such  vegetable  substances 
as  contain  salines  and  sugar  in  considerable 
proportions,  namely.  Cassia,  Figs,  Honey, 
Manna,  Prunes,  Tamarinds,  and  Treacle. 

Action. — The  increased  intestinal  evacua- 
tion produced  by  purgatives  is  partly  due  to 
acceleration  of  the  peristaltic  movements  of 
the  intestine,  so  that  the  intestinal  contents 
are  hurried  along  more  quickly,  and  less 
time  is  allowed  for  their  absorption.  Many 
authorities,  especially  in  Germany,  have 
held  this  to  be  the  only  way  in  which  pur- 
gatives act ;  but  there  is  no  doubt  that  many 
of  them  also  produce  increased  secretion  from 
the  intestinal  glands.  The  different  classes 
of  piurgatives  affect  the  intestinal  movements 
and  intestinal  secretion  in  different  degrees. 
Laxatives  and  simple  purgatives  act  chiefly, 
if  not  entirely,  by  increasing  the  peristaltic 
action.  Some  of  the  drastic  purgatives  act 
in  both  ways ;  whilst  the  hydragogue  ca- 
thartics, as  well  as  the  salines,  especially 
increase  the  intestinal  secretion.  In  the 
case  of  some  of  the  salines,  as  acid  tartrate  of 
potassium,  the  secretion  is  greatly  increased, 
while  the  peristaltic  movement  is  so  httle 
affected  that  the  secretion  may  lie  so  loug  in 
the  intestine  as  to  be  again  reabsorbed,  and 
the  drug  therefore  fails  to  produce  purgation 
at  all.  For  this  reason  it  is  usual  to  com- 
bine such  sahnes  with  simple  purgatues 
which  wm  accelerate  the  peristalsis,  as  acid 
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tartrate  of  potassium  with  jalap,  and  sulphate 
of  magnesium  with  senna. 

Besides  their  direct  action  upon  the  bowels, 
purgatives  exert  an  indu-ect  effect  upon  the 
circulation,  weakening  it,  and  lowering  the 
pressvire  of  blood  within  the  vessels. 

CJiolagogue  purgatives  are  those  which 
have  a  special  power  to  remove  bile  from 
the  body.  They  may  do  this  _  either  by 
stimulating  the  secretion  of  the  liver,  or  by 
quickenmg  the  expulsion  of  bile  from  the 
gall-bladder  and  ducts,  so  that  more  bile  is 
poured  into  the  intestine  at  a  time  when 
this  is  in  active  movement.  The  bile  is 
therefore  hurried  down  the  intestinal  tube, 
and  reabsorption  is  thus  prevented.  This 
appears  to  be  the  mode  of  action  of  such 
purgatives  as  euonymin  and  iridin.  Such 
mercurial  preparations  as  blue  pill  and  calo- 
mel appear  to  act  in  a  somewhat  different 
way.  Experiments,  contrary  to  expectation, 
have  shown  that  they  do  not  increase  the 
secretion  of  bile,  and  yet  they  are  amongst 
the  most  efficient  cholagogue  purgatives 
which  we  possess.  Their  cholagogue  action 
is  probably  due  to  their  exerting  a  special 
stimulating  action  upon  the  duodenum, 
quickening  its  peristaltic  movements,  and 
thus  hurrying  down  the  bile,  and  preventing 
its  reabsorption.  Their  beneficial  action  as 
cholagogues  is  greatly  increased  by  the  sub- 
sequent administration  of  a  sahne  purgative, 
which  will  tend  to  sweep  the  bile  out  of  the 
lower  part  of  the  small  and  the  large  intes- 
tine, and  prevent  reabsorption  from  these. 

Uses. — Purgatives  are  used,  firstly,  to  re- 
move faecal  matters  from  the  intestinal  tube. 
They  thus  not  only  prevent  the  accumulation 
of  such  matters,  but  remove  the  irritation 
which  their  presence  produces,  and  which 
may  evidence  itself  in  disturbances  of  other 
organs,  for  example,  headache  and  malaise. 
These  disagreeable  symptoms  produced  by 
constipation  appear  to  be  partly  due  to  the 
irritation  of  the  intestinal  nerves,  producing 
reflex  disturbance  of  the  circulation ;  but  it 
is  probable  also  that  they  may  be  caused  in 
part  by  the  toxic  action  of  poisonous  gases, 
liquids,  or  sohds  generated  in  the  intestine 
by  imperfect  digestion  or  decomposition  of 
the  food.  For  such  purposes  as  this  we  may 
employ,  as  we  find  them  necessary,  laxatives 
or  simple  purgatives.  The  second  use  of 
purgatives  is  to  remove  from  the  body  an 
excess  of  certain  secretions  such  as  bile,  and 
substances  which  may  be  contained  in  them, 
such  as  metallic  or  organic  ppisong  which 
are  excreted  in  the  bile  or  intestinal  mucus. 
The  third  use  is  to  remove  liquid  from  the 
body  in  cases  of  dropsy,  due  either  to  cardiac 
or  to  renal  disease.  For  such  purposes  we 
use  hydragogue  cathartics.  The  fourth  use 
is  to  lower  the  temperature  in  fever,  and  for 
this  we  chiefly  use  salines.  The  modm,a 
operandi  here  is  not  yet  well  understood. 
The  fifth  use  of  purgatives  is  to  lower  the 


blood-pressure,  and  thus  to  prevent  the 
rupture  of  a  blood-vessel,  and  consequent 
apoi)lexy ;  or  to  prevent  further  extravasation 
in  a  case  where  the  vessel  has  already  burst, 
as  in  haemorrhage  fi'om  the  lungs. 

T.  Lauder  Brunton. 

PURGING.— A  popular  synonym  for 
diarrhoea ;  and  also  applied  to  the  thera- 
peutical method  purgation.  See  Diaerhosa  ; 
and  Purgatives. 

PURPURA. — Synon.  :  Cutaneous  Hae- 
morrhages ;  Fr.  Purpura ;  Ger.  Blufflechen- 
Jcranklteit. 

Definition. — A  diseased  condition  in  which 
circumscribed  effusions  of  blood  take  place 
into  the  upper  layers  of  the  cutis,  and  beneath 
the  epidermis ;  occurring  without  or  with 
certain  constitutional  symptoms,  or  in  the 
course  of  various  diseases  ;  and  attended  at 
times  by  haemorrhages  tmder  and  from  the 
mucous  membranes,  as  well  as  into  the 
various  serous  cavities. 

jEtiology. — Cutaneous  haemorrhages  have 
been  seen  as  early  as  the  third  day  after 
birth,  and  indifferently  at  all  other  periods  of 
life.  Women  appear  to  be  more  frequently 
attacked  than  men. 

Cutaneous  haemorrhages,  when  not  due  to 
external  injury,  may  occur  in  persons  appar- 
ently in  the  most  perfect  health,  or  they  may 
accompany  the  most  various  diseases  of  the 
general  system.  They  are  common  in  the 
specific  fevers,  especially  typhus,  variola 
haemorrhagica,  epidemic  cerebro- spinal  men- 
ingitis, scurvy,  snake-bite,  and  haemophUia. 
They  are  not  infrequent  in  the  course  of 
Bright' s  disease,  and  valvular  disease  of  the 
heart ;  they  have  been  seen  in  phthisis,  acute 
rheumatism,  cirrhosis  of  the  Hver,  leucocy- 
thaemia,  intermittent  fever,  and,  in  fact,  in 
patients  of  the  most  different  constitution  and 
general  condition,  fi'om  perfect  health  to  the 
most  advanced  cachexia.  The  exciting  cause 
is  usually  quite  obscure,  but  purpura  has  been 
seen  to  follow  severe  fright,  and  also  sudden 
obstruction  of  the  circulation,  as  in  severe 
coughing  and  epilepsy,  though  this  is  excep- 
tional. Purpuric  eruptions  have  followed  the 
use  of  chloral  hydrate  in  excessive  doses, 
iodide  of  potassium  in  specially  susceptible 
individuals,  and  the  inhalation  of  chloroform. 
They  may  be  due  to  want  of  support  of  the 
vessels  in  old  age,  or  under  diminished  atmo- 
spheric pressure. 

Anatomical  Characters.— The  rete  muco- 
sum  and  the  papillary  layer  of  the  cutis  are 
the  chief  seats  of  the  haemorrhage  in  purpura. 
Owing  probably  to  rupture  of  the  capillaries 
over  a  limited  area,  the  blood  finds  its  way 
into  the  meshes  of  the  connective  tissue,  and 
fills  the  interspaces  between  the  hair-follicles 
and  the  ducts  which  traverse  these  parts. 
Absorption  of  the  serum  is  soon  followed  by 
changes  in  the  hsematin  set  free  from  the  red 
corpuscles,  so  that  it  passes  through  various 
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tints  of  blue,  green,  and  yellow,  until  it  is 
completely  absorbed.  Very  large  extravasa- 
tions may  result  in  long-continued  or  even 
permanent  pigmentation  of  the  part,  owing 
to  the  formation  of  hsematoidin.  Similar 
effusions  to  those  beneath  the  skin  are  found 
in  the  severer  cases  beneath  the  mucous 
membranes  also  ;  but  in  these  parts  bleeding 
from  their  free  surface  is  not  uncommon, 
probably  from  the  deUcacy  and  slight  resist- 
ance of  the  membrane  covering  the  capil- 
laries. .  Post-mortem  examination  in  fatal 
cases  has  revealed  extensive  extravasation 
into  the  pleural,  pericardial,  peritoneal,  and, 
very  rarely,  into  the  arachnoid  cavities.  Ex- 
travasation may  also  occur  into  the  muscles, 
the  periosteima,  and  even  the  bones,  as  well 
as  beneath  the  conjimctiva  and  into  the 
retina.  Cases  complicated  with  other 
diseases,  such  as  phthisis  or  Bright' s  disease, 
will  present  their  characteristic  lesions. 

Pathology. — Purpura  appears  to  depend 
(1)  on  an  alteration  in  the  nutrition  of  the 
cOats  of  the  blood-vessels,  which  makes  them 
unequal  to  the  strain  of  arterial  pressure,  so 
that  they  rupture  ;  or  (2)  on  alterations  in 
the  blood  itself  (excess  of  water,  or  salts) ; 
or  (3)  on  both  causes  combined.  That 
weakness  of  the  vessel-walls  is  a  main  caiise, 
is  shown  by  the  greater  frequency  and  extent 
of  the  purpuric  eruption  on  the  feet  and  legs, 
and  on  the  most  dependent  parts,  such  as 
the  back,  if  the  patient  be  recumbent,  where 
gravity  intensifies  arterial  pressm-e.  The 
influence  of  the  nervous  system  may  accoimt 
for  some  cases  of  rapid  hemorrhage,  for  this 
condition  has  been  experimentally  produced 
in  frogs  by  extirpation  of  the  sympathetic 
ganglia. 

Embolism  and  thrombosis  have  been  sug- 
gested as  an  explanation  of  some  cases.  The 
relation  of  the  joint -affections  which  so  often 
accompany  purpura  to  the  latter  is  not  clear, 
and  there  seems  ground  for  believing  that 
they  are  riot  always  rheumatic,  but  may  be 
due  to  haemorrhages  into  the  synovial  mem- 
branes of  the  joints. 

Symptoms. — Although,  as  has  been  stated, 
cutaneous  htemorrhages  may  occur  under 
such  a  variety  of  conditions  that  they  can 
scarcely  be  looked  on  as  characteristic  of  a 
definite  disease,  yet  since  they  not  infre- 
quently appear  in  apparently  healthy  per- 
sons, and  nm  a  definite  course,  it  seems 
advisable  to  retain  the  time-honoured  name 
of  purpura  in  these  cases,  as  well  as  to 
include  under  the  generic  name  two  or  three 
minor  species.  It  must,  however,  be  dis- 
tinctly understood  that  there  is  no  abrupt 
line  of  demarcation  hetiveen  any  of  the 
varieties  of  purpura,  but  that  the  difference 
between  them  depends  on  the  severity  of  the 
accompanying  symptoms.  The  eruption  has 
the  same  "general  characters  in  all  forms  of 
purpura.  It  consists  of  isolated  spots,  whose 
colour  varies  from   bright  red   to  a  livid 


or  dark  pm:phsh-red.     They  do  not  dis- 
appear on  pressure.    Their  shape  is  generally 
roimd  or  irregular,  and  their  edge  is  almost 
always  uneven  and  denticulated.    Their  size 
varies  usually  from  that  of  a  pin's  head  to 
that  of  a  pea  or  bean,  but  in  some  cases  they 
may  be  as  much  as  several  inches  in  circum- 
ference.   The  smaller  spots,  not  larger  than 
a  finger-nail,  are  termed  '  petechiae,'  the 
larger  '  ecchymoses,'    If  they  take  the  form 
of  lines   or  broad  stripes  they  are  called 
'  vibices.'    The  spots  are  usually  level  with 
the  skin,  but  they  sometimes  appear  as  small 
conical  papules  round  the  hair-follicles  (pur- 
pura papulosa,  lichen  Uvidus — Willan),  or  as 
wheal-like  nodvLlea  (purpura  urticans).  Very 
rarely  the  epidermis  is  raised  into  the  form 
of  bullae  containing  serum  and  blood- cor- 
puscles (pu/rpu/ra  bullosa).    The  dmration  of 
each  spot  depends  on  the  amount  of  extra- 
vasated  blood  giving  rise  to  it,  and  on  the 
time  necessary  for  its  absorption ;   but  it 
usually  disappears  in  a  week  or  ten  days. 
The  spots,  once  formed,  do  not  increase  in 
size  except  by  fresh  haemorrhage  in  their 
vicinity.    They  never  end  in  desquamation, 
and  only  large  ecchymoses  are  followed  by 
more  than  transient  pigmentation ;  but  they  all 
undergo  colour-changes  during  absorption,  by 
which  they  become  brown,  green,  and  yellow, 
while  their  edges  become  more  and  more 
indefinite.    Their  presence  under  the  skin  is 
unattended  with  pain  or  any  kind  of  irritation 
or  pruritus,  so  that  the  patient  may  only  dis- 
cover their    existence    accidentally  while 
imdressing. 

Vakieties. — We  may  now  briefly  consider 
the  varieties  of  purpura  : — 

1.  Purpura  Simplex. — In  this  form  the 
eruption  is  either  preceded  for  a  few  days  by 
languor  and  loss  of  appetite,  or  else  it  occurs 
without  any  previous  symptom.  The  spots 
may  be  limited  to  the  feet  or  legs,  or  they 
may  be  scattered  over  the  whole  body,  in- 
cluding, in  severe  cases,  the  head  and  face. 
They  come  out  in  crops,  each  of  which  lasts 
from  eight  to  ten  days.  There  may  be  only 
one  or  two  crops,  or  fresh  ones  may  protract 
the  disease  for  several  weeks  or  months. 

2.  Purpura  Hsemorrhagica. — Synon.: 
Land  Scurvy ;  Morbus  Maculosus  Werl- 
hojffii. — This  form  only  differs  firom  purpura 
rhemnatica  in  the  greater  depression  and 
constitutional  disturbance  which  precede  and 
accompany  the  outbreak  of  spots ;  in  the 
greater  extent  of  surface  covered  by  the 
petechiae  ;  in  the  larger  size  of  the  ecchy- 
moses ;  and,  lastly  and  chiefly,  in  the  occur- 
rence of  haemorrhagic  effusions  beneath  the 
mucous  membranes  of  the  hps,  cheeks,  gums, 
and  palate,  and  of  more  or  less  copious  free 
heemorrhages  from  the  nose,  mouth,  intes- 
tines, urinary  tract,  and  more  rarely  from 
the  lungs.  The  repetition  of  these  haemor- 
rhages may  rapidly  exhaust  the  patient's 
strength,  and  cause   death   from  anaemia 
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and  collapse,  or  he  may  die  with  so-called 
'  typhoid  '  symptoms.  The  hsemorrhages 
from  internal  parts  do  not  bear  any  necessary 
proportion  to  the  skin-eruption,  and  they 
may  be  very  severe  when  the  latter  is  small, 
or  vice  versa;  nor  need  they  begin  or  end 
at  the  same  time  with  it.  Piu-pura  hasmor- 
rhagica  may,  like  the  other  varieties,  occur 
suddenly  in  apparently  healthy  persons,  livmg 
under  the  most  favovu-able  circumstances. 

3.  Purpura  (Peliosis)  Rheumatiea. 
This  is  now  classed  with  the  polymorphic 
erythemata  ;  neither  the  arthritic  symptorns 
nor  the  character  of  the  eruption  present  is 
suiJiciently  distinctive  and  constant  to  sepa- 
rate it  from  the  erythemata,  with  which  it 
has  close  alUances.    See  Erythema. 

Diagnosis. — The  fact  that  the  purpuric 
spots  are  unaltered  by  pressure,  and  unat- 
tended with  itching,  scaliness,  or  tendency 
to  discharge,  will  separate  them  from  ahnost 
every  other  affection  of  the  skin.  From 
scurvy,  purpiura  is  distinguished  by  occurring 
in  those  whose  health  has  not  been  impaired 
by  long  privation  from  fresh  meat  and  vege- 
tables; by  the  absence  of  spongy  gums, 
painful  brawny  swellings  of  the  limbs,  and 
\alceration  of  the  skin ;  and  by  its  resistance 
to  diet  and  the  use  of  lime-juice.  Purpura 
simplex  must  not  be  confounded  with  flea 
or  bug  bites. 

Prognosis. — In  purpura  hsemorrhagica  re- 
covery is  the  rule  in  uncomplicated  cases, 
though  there  are  a  few  instances  on  record 
which  ended  fatally  from  the  exhaustion 
produced  by  repeated  haemorrhages,  although 
no  cause  could  be  detected,  and  every  known 
remedy  was  tried.  Purpura  accompanying 
organic  disease,  such  as  Bright's  disease  or 
morbus  cordis,  is  unfavourable.  The  dura- 
tion of  all  the  forms  is  very  tmcertain,  owing 
to  their  tendency  to  relapse. 

Treatment. — In  the  treatment  of  purpura 
absolute  rest  in  bed  is  necessary,  if  the  erup- 
tion be  general;  elevation  of  the  legs  is  ad- 
vantageous if  the  disease  be  confined  to  them. 
Any  derangement  of  internal  organs  must  he 
remedied,  if  possible.  As  a  rule,  tonics,  espe- 
cially quinine  and  iron,  do  most  good  in 
purpura  simplex.  Tincture  of  perchloride  of 
iron,  lT[xv.-xx.,  three  times  a  day,  is  almost' 
a  specific  in  many  cases;  and  the  mineral 
acids,  especially  sulphuric  acid,  are  of  great 
value.  In  pturpiura  htemorrhagica,  with 
copious  bleedings,  ergot  or  subcutaneous  in- 
jection of  ergotin  has  proved  most  effectual. 
Turpentine,  in  ten-minim  doses,  gallic  acid, 
and  other  haemostatics  also  deserve  a  trial. 
Locally,  cold  applications,  or  injections  of 
iced  water,  may  be  resorted  to  in  severe 
epistaxis  or  hsemorrhage  from  the  bowel. 
Iodide  of  potassium  should  not  be  given 
in  purpura,  as  it  aggravates  it  in  some 
cases,  and  has  even  given  rise  to  serious 
ulceration. 

Edward  T.  Sparks.     Alfred  Sangster. 


PURPURIC.  —  Relating  to  purpura. 
See  Purpura. 

PURRING  TREMOR  or  THRILL. 

Synon.  :  Fr.  Fremissement  Cataire ;  Ger. 
Schmirren. — A  physical  sign  felt  by  the  hand 
appUed  over  the  heart  or  vessels  in  certain 
conditions,  resembhng  the  sensation  con- 
veyed by  the  purring  of  a  cat.  See  Physical 
Examination. 

PURTON,  in  "Wiltshire.  —  Saline 
waters,  containing  iodine.  See  Mineral 
Waters. 

PURULENT  INFECTION.— Infec- 
tion from  the  absorption  of  pus,  introduced 
from  without,  or  formed  within  the  body. 
See  Pyemia. 

PUS. — A  product  of  inflammation.  See 
Inflammation. 

PUSTULE.— Synon.  :  Fr.  Pustule ;  Ger. 
Pustel. — A  vesicle  of  the  skin  containing 
pus,  as  in  smaU-pox  and  ecthyma.  Vesicles 
originally  containing  serum  are  also  apt  to 
become  pustules,  by  a  purulent  transforma- 
tion of  their  contents. 

PUSTULE,  MALIGNANT.— Synon.  : 
Anthrax ;  Fr.  Gharbon ;  Ger.  Anthrax. 

Nomenclature. — Under  this  head  wiU  be 
considered  the  various  manifestations  of  the 
effects  of  poisoning  by  the  bacillus  anthracis, 
which  has  afready  been  described  in  the 
article  on  Micro-organisms.  Various  names 
are  employed  to  designate  the  different  clinical 
forms,  both  in  man  and  animals.  These 
names  came  into  use  before  the  real  nature 
of  the  several  forms  was  known,  and  were 
derived  from  prominent  features  of  the  dis- 
ease, or  from  its  supposed  origin. 

In  bovine  animals,  the  great  swelling  of 
the  spleen  led  to  the  names  of '  Splenic  fever,' 
'  Splenic  apoplexy,' maZ  derate,  Milzbrand,  &c. 
From  the  peculiar  characters  of  the  external 
lesion  in  man,  and  less  frequently  in  animals, 
the  terms '  malignant  pustule,' '  anthrax,' '  con- 
tagious carbuncle,'  &c.,  were  derived.  The 
especial  hability  of  those  engaged  in  certain 
occupations,  especially  those  involving  expo- 
sure to  contagion,  led  to  the  names  of  '  wool- 
sorter's  disease,'  '  hair-comber's  disease,'  &c. 
And  it  is  very  probable  that  several  other  dis- 
eases of  animals,  such  as  Siberian  plague  of 
horses.  Cape  horse-disease,  &c.,  are  of  similar 
nature,  deriving  their  special  features  from 
the  mode  of  inoculation,  or  the  peculiarities 
of  the  animals  affected. 

Etiology. — Anthrax  is  of  very  wide  dis- 
tribution throughout  the  world,  especially 
affecting  cattle,  deer,  sheep,  goats,  and  allied 
animals ;  less  frequently  horses.  But  it  can 
be  communicated  to  nearly  all  animals  by 
inoculation,  and  even  to  some  birds  and 
amphibia.  Of  mammals,  horbivora  are  es- 
pecially susceptible ;  whilst  carnivora  are 
with  difficulty  inoculated,  except  when  young. 
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Rodents  are  highly  susceptible,  and  hence  are 
commonly  used  for  test-inoculations. 

Although  apparently  endemic  in  certain 
regions,  there  can  be  little  doubt  that  this  is 
due  to  the  great  persistence  of  the  contagimn 
by  means  of  its  spores,  and  that  the  recur- 
rence  of  outbreaks  in  cattle  is  due  to  the 
careless  disposal  of  carcasses  of  animals 
which  have  died  of  the  disease. 

In  man,  the  disease  is  usually  traceable 
directly  to  inoculation  from  the  carcass,  or 
from  parts,  such  as  the  skin  or  hair,  which 
have  been  kept  in  a  dry  state.  Hence 
butchers,  shepherds,  and  stockmen,  who  flay 
the  carcass  or  bury  it,  are  most  commonly 
its  victims  from  the  more  direct  mode  of  in- 
oculation; whilst  wool  packers  and  sorters, 
horsehair  cleaners,  workers  in  felt  manu- 
factories, furriers,  tanners,  and  the  lilce, 
are  exposed  to  the  less  direct  form.  But  in 
rarer  instances  no  such  mode  of  contagion 
can  be  traced,  and  it  is  probable  that  in  these 
the  poison  has  been  conveyed  by  flies,  or 
similar  agencies.  The  flesh  of  the  dead 
animals  can  rarely  be  suspected,  unless  it  is 
eaten  raw  or  very  imperfectly  cooked.  Even 
then,  as  we  know  from  experiment,  large 
quantities  of  the  bacillus  or  its  spores  may 
do  no  harm.  Butter  and  milk  are  alleged 
by  Heusinger  to  be  possible  carriers  of  the 
poison.  Nor  is  it  improbable  that  the  use 
of  water  which  has  been  contaminated  by 
wool-waste,  bone-dust,  or  other  substances, 
may  convey  contagion  to  cattle.  But  none 
of  these  modes  is  proved  to  be  common  in 
man,  and  the  spread  of  contagion  from  one 
human  subject  to  another  is  extremely  rare. 

It  will,  however,  be  shown  that  in  man 
the  disease  may  be  acquired  either  by  inocu- 
lation or  by  inhalation  of  the  dust  contain- 
ing the  spores  of  the  baciUus,  perhaps  also 
by  swallowing  them. 

Description.  —  The  form  of  the  disease 
depends  on  the  mode  of  entrance,  and  may 
be  internal  or  external. 

Anthrax  in  Cattle. — This  will  be  briefly 
described,  as  of  importance  in  relation  to 
man.  Whereas  in  some  animals  there  are 
marked  external  manifestations,  either  pus- 
tular or  of  the  nature  of  diffuse  phlegmonous 
Bwelhngs,  with  glandular  enlargement,  such 
conditions  are  rare  in  cattle.  In  them  there 
may  be  not  only  no  external  changes,  but 
even  few  perceptible  symptoms.  Only  for  a 
few  hours  before  death  there  may  be  evident 
languor,  loss  of  appetite,  and  then  stupor. 
But  sometimes  animals  may  be  found  dead 
in  the  morning  which  had  been  apparently 
well  the  night  before.  If,  however,  they 
are  carefully  observed,  it  is  usually  found 
that  there  is  marked  rise  of  temperature, 
followed  by  coldness  and  lividity  before 
death. 

On  examining  the  carcass,  the  blood  is  often 
found  fluid,  and  may  be  dark  in  colour. 
Sometimes  there  are  glandular  sweUings  and 


inflammatory  oedema,  especially  around  the 
pharynx,  oesophagus,  and  stomach.  But 
these  are  more  frequently  absent,  and  there 
are  only  scattered  hajmorrhages  here  and 
there,  especially  in  the  lungs  and  heart-wall, 
and  sometimes  in  the  submucous  tissues. 

The  most  constant  and  characteristic  con- 
dition is  the  enormous  swelhng  of  the  spleen, 
which  is  engorged  with  blood,  and  readily 
breaks  down  on  slight  handling.  This 
splenic  enlargement,  be  it  remembered,  is 
constant  only  in  cattle,  and  may  be  entirely 
absent  in  other  animals,  or  very  sUght  and 
irregular. 

Microscopic  examination  shows  enormous 
numbers  of  anthrax  bacilli  in  the  blood, 
especially  in  the  spleen,  lungs,  and,  next  m 
frequency,  m  the  capillaries  of  the  glome- 
ruh  of  the  kidneys,  and  sometunes  in  the 
liver.  In  these  organs  many  of  the  capil- 
laries may  appear  to  be  completely  filled  at 
parts  with  bacilH. 

It  is  very  important  to  bear  in  mind  that 
this  abundance  and  this  distribution  of  the 
bacilli  are  very  inconstant  in  other  animals. 
Only  guinea-pigs  show  a  similar  condition 
with  any  constancy.  In  other  animals  the 
bacilli  may  be  few  and  scattered,  being  found 


Pig.  134. — Part  of  the  Spleen  of  a  Guinea-pig  which 
died  of  anthrax,  showing  the  relative  proportion 
of  bacillus  rods  and  leucocytes,  x  100  diam. 
From  a  photomicrograph. 

especially  in  the  capillaries  of  the  lungs  and 
kidneys  ;  or  they  may  be  mainly  Limited  to 
the  lymphatics,  including  the  glands  and 
lymph  cavities.  Hence,  whilst  aU  parts  of 
the  body  of  cattle  which  have  died  of  the 
disease  are  actively  poisonous,  it  may  be 
difiicult  to  convey  the  disease  from  other 
animals  except  by  inoculation  of  the  fluid 
fr'om  the  more  affected  parts. 

Moreover,  the  activity  of  the  bacillus  is 
rapidly  destroyed  by  decomposition,  so  that 
no  results  may  be  produced  by  inoculation 
from  the  dead  animal  when  decomposition 
has  set  in,  unless  spore -formation  has  oc- 
curred. This  is  also  true  of  the  human  sub- 
ject. 

Spore-formation  is  sometimes  alleged  not 
to  occur  during  life.  It  may,  however,  do 
so  in  the  kidney,  if  the  bacilli  pass  into  the 
urinary  tubules,  and  also  in  serous  exuda- 
tions in  the  plem-a  and  elsewhere,  either 
before  or  very  speedily  after  death. 

Destruction  of  the  carcasses  by  fire  or  by 
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deep  bivrial  is  essential  to  prevent  infection 
from  them. 

Anthrax  in  Man. — This  is  divisible  into 
two  primary  forms,  external  and  internal, 
which  differ  not  only  in  the  character  of  the 
disease,  but  in  mortality  and  treatment. 
The  external  variety  may  be  further  described 
as  malignant  pustule  proper ;  and  anthrax 
oedema.  The  intisrnal  form  may  be  sub- 
divided, according  to  the  part  specially 
affected,  into  a  broncho -pulmonary  form,  of 
which  '  wool-sorter's  disease  '  is  the  type ; 
and  a  g  astro -intestinal  form.  There  may 
also  be  cases  which  do  not  come  strictly 
under  either  of  these  heads,  but  more  closely 
resemble  the  disease  in  cattle,  and  have  been 
called  Anthraccemia. 

The  external  form,  malignant  pustule,  is 
caused  by  direct  inoculation  of  the  skin,  or 
of  a  superficial  mucous  membrane,  for  in- 
stance, that  of  the  lip  or  the  eye.  In  some 
cases  there  is  only  present  an  intense  inflam- 
matory oedema,  which  spreads  Uke  erysipelas, 
and  causes  enlargement  of  the  corresponding 
lymphatic  glands.  It  is  like  the  condition  to 
be  immediately  described,  differing  only  in 
the  absence  of  the  characteristic  pustule. 

Of  these  cases  of  so-called  a/nthrax  oedema, 
it  need  only  be  said  that  some  may  not  be 
due  to  the  anthrax  bacillus,  but  to  the  bacillus 
of  malignant  oedema,  which  is  described 
under  Micro-oeganisms.  But  there  is  no 
reason  to  doubt  that  a  similar  condition  may 
be  produced  by  the  anthrax  bacillus. 

Malignant  Pustide  Proper.  —  The 
typical  form,  malignant  pustule,  can  usually 
be  traced  to  direct  inoculation.  It  commences 
as  a  small  red  sweUing  or  pimple  at  the  point 
of  inoculation.  It  may  give  rise  .to  slight 
irritation,  or  be  attended  by  burning  or  itch- 
ing, but  may  be  absolutely  painless.  It 
occurs  commonly  on  the  face,  neck,  hand, 
or  arm,  that  is,  on  the  parts  most  exposed 
to  direct  inoculation  in  handling  a  carcass. 
The  exact  period  after  inoculation  at  which 
it  appears  is  variable,  owing  doubtless  to  the 
presence  or  absence  of  a  small  wound:  it 
may  be  from  a  few  hours  to  two  or  three 
days,  possibly  longer.  Once  formed,  it 
rapidly  extends,  so  that  in  a  few  hours  a 
large  red  swelling  may  be  present.  There 
then  usually  form  upon  the  sm-face  of  the 
sweUing  one  or  more  vesicles,  which,  if  not 
ruptured,  may  reach  a  considerable  size  by 
confluence.  By  this  time  a  more  marked 
locahsed  swelling  has  formed  ;  and  if  the  vesi- 
cle or  bleb  ruptures,  or  is  opened,  it  discharges 
a  watery  fluid,  either  clear  or  sHghtly  turbid 
and  often  deeply  blood-stained.  Beneath  the 
vesicle  18  a  dark-red  area,  which  usually 
dries,  producing  a  dark-brown  or  black 
eschar,  seated  on  a  much  raised,  angry  red, 
indurated  base.  Further  vesicles  frequently 
develop  around  this  eschar ;  they  often  form 
a  narrow  ring  surrounding  it.  The  central 
necrosed  area  enlarges,  and  by  this  time  a 
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widespread  livid  red  area  and  extensive 
brawny  cedema  extend  from  it,  sometimes 
involving  the  whole  arm  or  face.  The  corre- 
sponding lymphatic  glands  usually  enlarge, 
often  to  a  great  degree,  forming  a  dense  mass, 
owing  to  the  surrounding  inflammatory 
cedema.  The  central  black  eschar  may  en- 
large tiU  it  reaches  one-third  to  three-quarters 
of  an  inch  in  width ;  and  if  the  patient  sur- 
vives it  may  still  be  distinct,  seated  on  the 
raised  indurated  inflamed  base,  at  the  end 
of  ten  days  or  more.  These  characters  wlU 
be  explained  in  considering  the  microscopic 
changes. 

In  some  cases,  this  typical  lesion  is  indis- 
tinct, the  brawny  red  swelhng,  with  some 
irregular  vesicles,  being  alone  observed. 
When  recovery  occurs,  the  swelling  subsides 
more  or  less  rapidly,  the  eschar  separates, 
and  healing  takes  place  rapidly ;  but  the 
swelling  of  the  glands  may  last  for  some  time. 

Similar  carbuncular  swellings,  more  or 
less  typical  in  character,  have  also  been  ob- 
served, though  rarely,  after  an  internal  or 
general  infection,  and  not  as  the  result  of 
local  inoculation. 

Microscopic  Anatomy  of  the  MaUgnamt 
Pustule. — The  descriptions  given  by  various 
writers  of  the  changes  seen  with  the  micro- 
scope are  somewhat  conflicting.  The  differ- 
ences are  partly  accounted  for  by  the  different 
site  or  stage  of  the  specimens  examined.  , 
From  an  examination  of  numerous  speci- 
mens at  various  stages,  the  changes  appear 
to  be  fairly  constant  in  their  mode  of  evolu- 
tion. 

In  the  early  stages  there  may  be  no  in- 
dication of  abrasion  of  the  skin,  and  it  is 
probable  that  the  virus  may  gain  access  by 
the  hair-follicles.  There  is  at  first  infiltra- 
tion of  the  corium,  with  inflammatory  exuda- 
tion, especially  in  its  papillary  portion.  The 
epithelium  becomes  partially  separated,  and 
rises  in  the  form  of  vesicles,  as  in  an  ordi- 
nary blister,  the  deeper  layers  alone  remain- 
ing attached.  Bacilli  are  found,  though 
scantHy,  in  the  serous  exudate. 

There  then  ensues  a  deeper-seated  exuda- 
tion, penetrating  to  the  deeper  layers  of  the 
skin.  This  exudation  is  accompanied  by 
haemorrhage,  and  the  tissuf -elements  swell 
and  undergo  rapid  necrosis.  Both  the  epi- 
dermis and  the  infiltrated  superficial  layers 
of  the  skin  necrose  and  form  a  coagulated 
mass,  which  constitutes  the  dark  central  area 
of  the  pustule.  Around  this  the  processes 
of  vesication  and  of  subjacent  haemorrhagic 
infiltration  go  on  spreading,  both  laterally 
and  in  depth. 

When-  fully  formed,  the  central  part  forms 
a  dense,  horny-looking,  blood-stained  mass ; 
beneath  and  around  it  are  great  infiltration, 
haemorrhages,  and  commencing  necrosis. 
Farther  out  there  is  oedema  and  great  vas- 
cular engorgement,  often  with  but  scanty  leu- 
cocyte exudation. 

Q  <J 
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In  sections  stained  for  bacilli,  they  are 
found  almost  solely  in  the  vesicles  and  in  the 
lymphatics  ai-ound  the  necrosed  area.  They 
occur  as  scanty  clusters,  and  are  often  most 
abundant  in  the  more  superficial  lymphatics. 
They  can  be  traced  for  a  certain  distance 
from  the  area  of  intense  inflammation.  Their 
absence  in  the  necrosed  area  is  doubtless  ex- 
plained by  the  necrosis  in  which  they  share. 
They  have  occasionally  been  seen  in  large 
numbers  amongst  the  epithelial  cells  and  in 
the  superficial  layers  during  the  early  stages 
of  infection. 

In  more  advanced  conditions,  leucocyte 
infiltration  becomes  abundant  around  the 
necrosed  area. 

Some  have  supposed  that  the  peculiar 
characters  of  the  pustule  are  due  to  the 
presence  of  other  micro-organisms,  which  aid 
in  their  destruction  and  in  the  necrosis  of  the 
tissues.  It  cannot  be  said  that  microscopic 
examination  of  pustules  in  the  earlier  stages 
lends  much  support  to  this  view,  or  to  the 
view  that  leucocjiies  are  much  concerned  in 
their  destruction.  They  point  rather  to  an 
intense  irritant  action  of  the  products  of  the 
growth  of  the  bacteria  on  the  tissues  and 
vessels,  differing  markedly  from  their  effects 
as  seen  in  the  blood-vessels  of  the  cow,  in 
which  almost  no  such  action  is  apparent. 
When  the  surface  has  necrosed,  other  bac- 
teria do  no  doubt  enter,  but  they  do  not 
usually  penetrate  deeply  into  the  tissues. 

The  normal  limitation  to  the  lymphatics, 
and  their  scanty  number,  the  spread  mainly 
in  the  superficial  lymphatics,  and  the  early 
and  intense  protective  exudation  and  necrosis 
which  they  excite,  are  all  favourable  to  reco- 
very ;  and  they  afford  strong  grounds  for  the 
avoidance  of  any  treatment  which  will  break 
through  these  natural  barriers  and  produce 
risk  of  contamination  of  the  blood. 

Symptoms. — The  condition  of  the  patient 
is  very  varied.  Even  in  cases  which  prove 
fatal,  there  may  be  few  or  no  general  symp- 
toms at  first,  and  he  may  even  continue  at 
work  with  a  large  distinct  pustule ;  or  there 
may  be  only  a  slight  degree  of  prostration, 
with  a  little  fever.  In  some  cases  recovery 
ensues  without  the  development  of  any 
general  symptoms. 

More  commonly  the  development  of  the 
pustule  and  of  the  lymphatic  infection  are 
attended  by  prostration,  fever,  and  some  of 
the  symptoms  of  general  blood-poisoning. 
The  exact  character  of  the  symptoms,  which 
will  be  more  fully  described  under  the  head 
of  '  Internal  Anthrax,'  appears  to  depend  on 
the  system  which  is  more  specially  involved. 
In  some,  gastro-intestinal  derangement,  with 
severe  vomiting,  is  prominent.  In  others, 
dehrium,  convulsions,  and  coma  occur.  In 
rarer  cases,  the  course  resembles  that  of  the 
bronchial  form,  to  be  described  later. 

The  temperature  is  said  by  some  not  to  be 
elevated.  This  may  possibly  be  true  in  some 


cases  in  which  there  is  no  general  infection, 
but  it  is  not  confirmed  by  cases  investigated 
by  Mr.  Spear  and  the  writer,  or  by  the  nu- 
merous medical  men  under  whose  care  these 
patients  were,  and  who  had  carefully  watched 
other  cases.  The  elevation  may  be  slight  at 
first,  and  in  the  more  advanced  condition  the 
surface  temperature  may  be  subnormal ;  but 
the  rectal  temperature  is  elevated.  It  may 
rise  to  from  101°  to  105°  F.,  and  in  one  fatal 
case  it  rose  to  nearly  107°.  This  point  is  of 
considerable  importance  in  diagnosis. 

Eecovery  may  take  place  without  special 
treatment,  even  where  severe  constitutional 
symptoms  have  supervened.  The  mortahty 
appears  to  be  about  one  in  four  of  cases 
treated  without  incision.  Convalescence  may 
be  rapid  and  complete,  or  prolonged  debility 
may  result. 

La  some  cases,  the  diffuse  cellulitis  which 
spreads  from  the  seat  of  inoculation  may 
be  followed  by  suppuration,  either  diffuse 
phlegmonous  infiltration  or  locaUsed  abscess, 
especially  in  the  glands.  The  occurrence  of 
diffuse  phlegmonous  cellulitis  appears  to  be 
commoner  in  a  class  of  cases  in  which  the 
carbuncular  swelling  is  not  fully  developed, 
but  forms  only  a  small  swelling,  which  usually 
vesicates.  In  these  cases,  also,  blebs  may 
form  more  widely  over  the  inflamed  skin, 
and  extensive  desquamation  of  the  cuticle 
may  accompany  recovery. 

Treatment. — "When  any  local  lesion  forms 
in  a  person  who  is  known  to  be  exposed  to 
infection,  treatment  should  be  at  once  com- 
menced. If  small,  the  pimple  should  be 
incised  with  a  very  sharp  knife,  and  suction 
immediately  applied  by  means  of  a  cupping- 
glass  or  artificial  leech ;  the  part  should  then 
be  thoroughly  washed  with  a  strong  anti- 
septic, such  as  solution  of  biniodide  of  mer- 
cury 1  per  cent,  in  excess  of  iodide  of  potas- 
sium, or  corrosive  subhmate  of  the  same 
strength,  preferably  combined  with  peroxide 
of  hydrogen  to  prevent  coagulation. 

If  the  condition  is  evidently  anthrax,  or 
there  has  been  known  inoculation,  the  more 
radical  method  of  complete  excision  and  sub- 
sequent cauterisation  is  probably  desirable. 
Of  the  various  methods  which  may  be  used, 
excision  is  perhaps  the  best,  if  it  can  be  done 
speedily  and  with  little  disturbance  of  the 
part ;  but  it  must  be  borne  in  mind  that  the 
great  risk  to  the  patient's  life  is  in  the 
entrance  of  the  bacilli  into  the  blood-stream, 
and  that  the  greatest  precautions  must  be 
taken  to  avoid  this.  During  the  operation 
the  wound  should  be  kept  irrigated  with 
antiseptic  lotion,  preferably  biniodide  or  per- 
chloridc  of  mercury,  1  in  2,000. 

Bleeding  firom  the  wound  may  be  en- 
couraged by  a  loose  bandage  above,  in  the 
case  of  the  arm  or  hand,  the  object  bemg  to 
prevent  the  entrance  of  bacilli  into  the  veins. 
Arterial  bleedmg  may  of  course  be  controlled 
in  the  usual  way.    Antiseptics  should  be 
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speedily  applied.  Of  these,  strong  carbolic 
acid  or  fuming  nitric  acid  is  often  recom- 
mended; but  the  caustic  action  of  these  so 
limits  their  sphere  that  probably  sublimate 
or  biniodide  is  to  be  recommended,  except 
where  a  caustic  action  is  desired  owing  to 
the  difficulty  of  complete  excision,  for  in- 
stance, on  the  face.  For  a  dressing,  bin- 
iodide  solution  is  especially  to  be  recom- 
mended ;  and  if  applied  on  several  layers  of 
lint,  covered  with  oiled  silk,  forms  a  sort  of 
poultice  which  aids  to  draw  out  the  lymph. 
Some  recommend  carbolic  acid  or  other  anti- 
septics, but  these  are  comparatively  ineffec- 
tive. Oozing  from  the  wound  should  be 
encovu-aged  rather  than  checked. 

The  diffuse  celluhtis  may,  if  necessary,  be 
treated  by  superficial  Unear  incisions  or  scari- 
fications, the  parts  being  immediately  washed 
with  biniodide  lotion,  1  in  1,000.  A  large 
poultice  of  iodide  of  starch  paste,  to  which  a 
solution  of  biniodide  of  mercury  in  a  large 
excess  of  potassium  iodide  has  been  added, 
in  such  proportion  as  to  make  the  poultice 
of  the  strength  of  1  in  3,000  of  biniodide, 
should  then  be  applied. 

The  rationale  of  this  treatment  lies  in 
the  fact  that  the  bacilli  lie  mairJy  in  the 
lymphatics  of  the  superficial  layers  of  the 
corium.  The  risk  of  promoting  their  en- 
trance into  the  blood  must  always  be  borne 
in  mind.  Surgical  interference  is  therefore 
to  be  deprecated,  unless  the  disinfectant 
treatment  can  also  be  carried  out. 

Internally,  the  treatment  must  consist  in 
supporting  the  strength,  especially  by  con- 
centrated animal  diet,  and  perhaps  by  large 
doses  of  quinine.  Strophanthus  should  be 
given  if  the  heart's  action  becomes  feeble.  ' 

Internal  Anthrax.— This  term  is  more 
strictly  apphcable  to  those  cases  in  which 
the  starting-point  is  internal,  usually  by  en- 
trance of  the  virus  into  the  respiratory  or 
alimentary  passages.  But  the  conditions 
which  follow  general  infection  from  an  ex- 
ternal lesion  are  closely  analogous. 

Of  the  forms  which  internal  anthrax  as- 
sumes,  the  bronchial  and  gaatro-intesiinal 
are  the  most  typical.    Internal  iAoculation 
may,  no  doubt,  occur  in  the  mouth,  pharynx 
&c.,  as  well  as  in  the  stomach  or  intestine! 
Some  have  supposed  that  there  may  be  an 
entrance  into  the  blood,  such  as  appears  to  ■ 
occur  m  cattle,  causing  a  general  blood-  ■ 
poisoning  without  local  lesion.     But  the  \ 
practical  evidence  in  favour  of  this  view  is  ( 
small,  and  it  is  very  doubtful  if  it  is  reaUv  ( 
true  of  cattle.  ^ 
In  those  exposed  to  infection  by  the  inhala-  < 
tion  of  dust  charged  with  anthrax  spores  as 
wool-sorters,  the  form  of  disease  is  usually  i 
bronchial.    In  all  the  cases  investigated  by  i 
the  writer,  in  conjunction  with  the  late  Mr.  ( 
Spear  of  the  Local  Government  Board,'  this 

'  See  Beports  of  the  Medical  Officer  of  the  Local  f 
Government  Board  for  1880  and  1881.  i 


3    was  the  form  observed ;  and  foi-ther  investi- 
-    gation  of  wool-sorter's  disease  by  others  since 
)    that  time  has  fully  confirmed  the  observa- 
)    tions  then  made,  both  as  to  the  form  of 
i    disease  and  the  microscopic  lesions. 
I      1.  Bronchial  Form  —  Wool-sortor's 
Disease. — In  this  form  inoculation  takes 
place  by  the  inhalation  of  dust  from  wool  or 
hail-  containing  the  spores  of  the  anthrax 
'   bacillus.    The  site  of  inoculation  is  in  the 
'  lower  part  of  the  trachea  and  the  large 
bronchi.    Local  lesions  closely  resembling 
those  of  malignant  pustule  are  here  produced 
in  the  mucous  membrane,  and  thence  the 
virus  spreads  by  the  lymphatics    to  the 
bronchial  and  mediastinal  glands.  These 
become  greatly  swollen,  and  often  the  seat 
of  haemorrhages.    Thence  infection,  with  in- 
tense inflammatory  oedema,  spreads  to  the 
connective  tissue  of  the  mediastinum,  and 
possibly  upwards  to  the  neck,  to  the  root  of 
the  lungs,  and  sometimes  to  the  pericardium. 
Although  the  pleurae  are  rarely  inflamed,  the 
pleural  sacs  become  fiUed  with  serum,  and 
the  lungs  collapse.    Such  are  the  constant 
lesions.  _  But  the  virus  may  spread  to  other 
organs,  if  once  it  enters  the  blood,  and  may 
then  produce  haemorrhages  or  inflammatory 
exudations  in  them,  with  consequent  symp- 
toms.    The   ahmentary  canal,   the  peri- 
toneum, the  brain  and  its  membranes,  may 
be  especially  affected.     But    death  often 
occurs  before  they  have  become  involved. 

The  symptoms  and  course  of  the  disease 
will  be  better  understood  if  the  morbid 
anatomy  is  first  considered. 

Anatomical  Characters. — Marked  livid- 
;  ity  _  is  common,  often  being  present  even 
'  during  life.    Some  swelling  may  be  seen  in 
the  lower  part  of  the  neck,  though  rarely. 
!  The  blood  is  dark-coloured,  and  coagulates 
imperfectly. 

On  opening  the  thorax,  some  emphysema 
may  be  present  in  the  anterior  mediastinum. 
But  constantly  there  is  seen  a  diffuse  infil- 
tration-of  the  mediastinal  tissues,  either  pale 
and  gelatinous,  or  deeply  blood-stained,  or 
with  scattered  haemorrhages.  Both  pleural 
cavities  contain  a  large  quantity  of  fluid,  if 
the  two  layers  are  not  adherent ;  the  fluid  is 
usually  pale  and  clear,  or  very  slightly  tur- 
bid. Barely  it  is  blood-stained.  The  quan- 
tity in  each  pleura  may  be  from  two  to  four 
pints.  The  serous  membrane  is  usually  free 
from  all  trace  of  inflammation,  though  this 
occurs  in  rare  cases.  The  pericardium  also 
often  contains  an  excess  of  fluid.  If  inflam- 
mation is  present,  it  rarely  extends  to  the 
epicardium. 

The  lungs  are  collapsed ;  they  may  show 
minute  scattered  haemorrhages,  or  small 
patches  of  broncho-pneumonia,  but  this  not 
commonly. 

The  mediastinal  and  bronchial  glands  are 
greatly  swollen,  and  the  haemorrhage  in  them 
may  make  them  look  like  clots.  Extensive 
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infiltration  of  the  whole  of  the  connective 
tissue  around  them  is  present,  reaching  some- 
times up  into  the  neck. 

The  fluid  squeezed  from  this  tissue  may 
contam  scanty  bacilli,  but  both  here  and  in 
the  pleiiral  fluid  they  may  be  very  scanty. 

On  opening  the  trachea  and  bronchi,  they 
ai-e  found  to  contain  blood-stained  frothy 
fluid.  Towards  the  lower  part  of  the  trachea 
and  in  the  main  bronchi  the  mucous  mem- 
brane is  irregularly  swollen  and  blood-stained 
in  patches.  In  addition,  haemorrhages  are 
seen  in  the  mucous  membrane,  forming 
raised  spots.  This  condition  is  usually 
limited  to  the  main  bronchi,  but  may  extend 
into  their  primary  divisions. 

On  microscopic  examination,  the  most 
marked  changes  correspond  to  the  hsemor- 
rhagic  areas.  The  haemorrhage  Ues  for  the 
most  part  immediately  beneath  the  base- 
ment-membrane, which  may  have  ruptured, 


Fig.  135.— Anthrax  Bacilli,  a.  In  heart- wall  of  a 
cow.  6.  In  the  pulmonary  capillaries  of  a  cow. 
c.  In  the  human  bronchial  mucous  membrane, 
in  a  case  of  '  wool-sorter's  disease.'    x  800  diam. 


the  blood  forming  a  layer  beneath  the  de- 
tached epithelium.  It  may  also  penetrate 
deeply  into  the  mucous  and  submucous  coats. 
All  the  tissues  beneath  and  around  are  infil- 
trated with  serum,  and  their  tissue-elements 
thus  separated,  but  not  usually  necrotic.  The 
blood-vessels  are  dilated,  but  leucocyte  exu- 
dation is  scanty.  Dense  masses  of  baciUi 
are  found  in  the  exudation,  and  escaping  to 
the  surface.    They  also  surround  and  extend 


in  the  lymphatics,  perivascular  and  other, 
and  may  be  traced  in  them  to  the  deeper 
lymphatic  plexuses.  Similar  masses  of  ba- 
cilli may  also  be  seen  in  the  superficial  layers 
of  the  mucosa,  where  as  yet  little  or  no  in- 
flammation has  occurred.  They  often  lie 
immediately  beneath  the  basement-mem- 
brane. Little  or  no  catarrhal  change  is  seen, 
the  epithelium  simply  desquamating  ;  if 
catarrh  is  present,  it  is  usually  of  older 
date. 

In  the  bronchial  glands,  the  condition  is 
often  masked  by  the  extensive  haemorrhage. 
BaciUi  are  found,  often  scantily,  especially  in 
the  lymph-sinuses  of  the  cortex.  Sometimes 
they  are  very  abundant,  and  may  then  also 
appear  in  the  capillaries. 

In  the  lungs,  scattered  patches  of  haemor- 
rhage may  be  present,  mainly  due  to  the  in- 
halation of  blood  from  the  bronchi.  These 
may  also  produce  areas  of  lobular  collapse 
and  broncho -pneumonia.  But  for  the  most 
part,  nothing  but  the  general  collapse  and 
congestive  oedema  are  found  in  the  lungs, 
and  bacilli  are  often  not  to  be  discovered, 
except  here  and  there  in  the  lymphatics 
near  the  root.  This  common  absence  of 
bacilli  in  the  pulmonary  capillaries  proper  is 
in  marked  contrast  with  the  condition  usual 
in  cattle. 

In  other  organs,  the  changes  are  diverse, 
and  may  be  absent.  There  is  not  usually 
much  cloudy  swelling  or  other  indication  of 
septicaemia,  though  they  may  be  present. 


Pig.  136. — Bacilli  from  the  fluid  exuded  from  the 
lung  in  a  case  of  internal  anthrax,  a.  Red 
blood-corpuscles,  b  and  c.  Large  granular  cor- 
puscles from  the  lung.  d.  BaciUi  of  various 
lengths,  containing  highly  refracting  granules, 
or  fully  formed  spores,    x  about  700  diam. 

Minute  haemorrhages  are  often  apparent; 
or,  in  the  pia  mater,  and  generally  m  serous 
membranes,  diffuse  extravasations.  In  the 
stomach  and  intestines  submucous  exudation 
and  scattered  haemorrhage  may  occur. 

For  the  most  part,  the  spleen  is  but  shghtly 
swollen.  Examination  of  the  blood  and  of 
other  organs,  such  as  the  kidney,  m  which 
bacilli  are  commonly  abmidant  m  many 
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animals,  is  usually  attended  with  negative 
results,  though  in  some  cases  bacilli  may  be 
found  by  careful  search.  Inoculation  with 
these  parts  or  with  the  blood  may  also  pro- 
duce no  effect. 

But  if  susceptible  animals  are  inoculated 
with  the  bronchial  fluid,  or  other  parts  which 
contain  bacUh,  typical  anthrax  is  produced. 

The  multiple  nature  of  the  lesion  in  the 
bronchi  and  trachea  is  no  doubt  explained  by 
the  ready  spread  of  the  bacilli  in  the  lymph; 
atics  of  the  mucous  membrane,  and  by 
secondary  inoculation  with  the  bacilli  exuded 
on  its  surface. 

The  pleural  exudation,  which  forms  so 
constant  a  featm-e  in  typical  cases,  usually 
without  any  inflammation  of  the  serous 
membrane,  is  probably  due  to  the  enormous 
and  rapid  obstruction  of  the  lymph-channels 
in  the  glands  and  mediastinum.  The  swell- 
ing and  obstruction  of  the  bronchi  must  also 
aid  the  collapse  of  the  lungs,  by  preventing 
the  entrance  of  air. 

A  knowledge  of  these  facts  is  of  essential 
importance  in  relation  to  treatnlent. 

Symptoms  and  Course. — Whilst  present- 
ing considerable  variety  in  the  additional 
symptoms  and  mode  of  termination,  neeLvlf 
all  cases  present  characteristic  features  due 
to  the  pecuhar  lesions  just  described.  To 
these  may  be  added  the  effects  of  nerve 
irritation,  especially  of  the  phrenic  nerves, 
the  vagi,  and  the  cardiac  and  pulmonary 
plexuses. 

Only  the  more  important  of  the  clinical 
phenomena  will  be  described.^  The  earher 
symptoms  are  usually  great  lassitude,  chilh- 
ness,  sometimes  with  rigors,  and  mental  de- 
pression, sometimes  with  insomnia.  Head- 
ache, dizziness,  and  nausea  are  often  present. 
Vomiting  may  occur  early,  and  be  a  pro- 
minent symptom,  possibly  due  to  the  nerve- 
irritation  above  mentioned.  With  these  or 
other  symptoms  there  is  commonly  com- 
plained of  at  an  early  period  a  peculiar  sense 
of  constriction  of  the  chest,  especially  at  the 
lower  part,  and  a  want  of  breath.  This  is 
sometimes  accompanied  by  marked  pain  or 
cramp-Uke  feeling,  and  is  aggravated  by 
exertion.  Cramps  and  tingling  sensations 
in  the  limbs,  palpitation,  flushings,  and  per- 
spirations may  occur. 

After  a  variable  period  of  from  one  to  five 
days,  during  which  there  may  be  intervals 
of  improvement,  there  ensue  more  severe 
symptoms,  and  the  patient  has  to  leave  work 
and  often  to  take  to  bed.  These  more  pro- 
nounced symptoms  include  greatly  increased 
prostration,  accelerated  and  difificult  respira- 
tion, usually  rise  of  temperature,  and  a  rapid 
and  feeble  pulse.  In  addition,  the  sense  of 
painful  constriction  of  the  chest  is  often 
marked.    Cough,  which  may  be  slight  or 

'  For  further  details,  see. the  admirable  report  by- 
Mr.  Spear,  already  referred  to  :  Report  of  Medical 
Officer  of  the  Local  Government  Boa/rd,  1880,  p.  72. 
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almost  absent  at  first,  now  usually  becomes 
marked;  it  is  dry,  hacking,  and  painful.  The 
sputa  are  usually  scanty,  fi'othy,  and  blood- 
stamed,  but  may  become  abundant  and  hae- 
morrhagic.  Bacilli  may  be  found  in  the 
sputa.  (Lodge.') 

Sometimes  death  occurs  from  syncope 
within  twenty-four  hours  after  the  patient 
gives  up  work,  nothing  but  the  dyspnoea  and 
cyanosis  being  observed. 

More  commonly  the  dyspnoea  and  cyanosis 
increase,  the  face  becomes  pallid  or  livid,  the 
pulse  and  respiration  are  accelerated,  and 
the  general  symptoms  become  more  marked. 
Headache  is  sometimes  intense ;  vomiting 
may  be  frequent  and  m-gent,  and  indications 
of  the  involvement  of  other  organs  show 
themselves.  Of  these,  gastro-intestinal  irri- 
tation is  frequent ;  there  may  be  severe  colic  ; 
hsemorrhage  from  the  bowels  may  occur, 
though  infrequently.  In  fact,  the  disease 
may  asstmie  the  gastro-intestinal  form.  Or 
the  cerebral  or  spinal  centres  may  be  espe- 
cially involved  ;  hence  delirium  and  som- 
nolence, more  rarely  convulsions  or  tetanic 
spasms.  Death  may  be  preceded  by  coma, 
or  the  patient  may  be  conscious  to  the  last. 

In  many  cases  scattered  haemorrhages  in 
the  skin  or  subcutaneous  tissue,  or  diffuse 
discolorations,  are  observed  during  life,  but 
they  may  be  entirely  absent.  In  rare  cases 
typical  carbuncles  have  been  observed.  Re- 
missions sometimes  occur,  to  be  followed  by 
more  marked  prostration.  In  nearly  all  cases, 
even  if  the  temperature  is  high,  there  is  great 
coldness  of  the  extremities,  with  indications 
of  asphyxia. 

The  range  of  temperature  is  very  vari- 
able, and  it  shows  also  marked  oscillations  ; 
but  observations  on  the  surface  temperature 
are  not  reliable,  owing  to  the  great  chilling  of 
the  surface. 
_  Of  the  physical  signs,  those  of  pleural  effu- 
sion are  the  most  marked,  but  the  effusion 
sometimes  occurs  very  rapidly,  and  may  not 
do  so  tin  shortly  before  death.  Bronchitic 
sounds,  &c.,  may  of  course  also  be  present 

Even  when  severe  symptoms  have  deve- 
loped, recovery  may  take  place.  In  the  cases 
collected  by  Mr.  Spear,  four  out  of  twenty- 
three  recovered.  And  in  many  cases  which 
presented  marked  initial  symptoms,  and 
from  their  relations  to  infection  were  in  aU 
probability  cases  of  the  disease,  the  more 
severe  symptoms  did  not  develop.  In 
some,  secondary  changes  in  the  lungs  ap- 
pear to  have  caiised  death  at  a  much  later 
period. 

Death  usually  occurs  within  from  two  to  six 
days  from  the  onset  of  marked  symptoms. 
Eleven  of  the  twenty-three  cases  mentioned 
died  within  three  days.  Only  two  died  at 
eight  days,  and  these  from  septic  complica- 
tions. 

1  Arch,  de  M&d.  Exp&rimentale,  ii.  1890,  p.  763. 
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When  recovery  occurs,  convalescence  is 
often  very  prolonged. 

Treatment.— Prophylactic  measures  are 
by  far  the  most  important.  Of  these  the 
careful  separation  and  disinfection  by  super- 
heated steam  of  all  wool  or  hair  which  shows 
suspicious  characters,  such  as  excess  of 
blood-staining,  dirt,  &c.,  or  which  comes 
from  districts  where  anthrax  is  common, 
are  of  prime  importance.  The  characters 
and  origin  of  such  wool  or  hair  are  well 
known  to  those  engaged  in  such  trades. 
Next  in  importance  are  the  thorough  ven- 
tilation of  the  rooms  in  which  the  wool  is 
sorted,  and  the  greatest  care  in  washing  the 
hands,  changing  the  clothes,  &c.  The  effect 
of  such  precautions,  which  were  first  en- 
forced in  1884,  has  been  to  reduce  the  mor- 
tality from  the  disease  in  the  Bradford  dis- 
trict to  two  per  annum  dturing  the  years 
from  1884  to  1890  inclusive  ;  whereas  in  the 
period  of  ten  months  at  the  time  of  our  in- 
quiry in  1879-80  there  were  nine  cases  of 
malignant  pustule  with  two  deaths,  and 
twenty-three  cases  of  internal  anthrax  with 
nineteen  deaths.  (Lodge.^) 

Of  the  treatment  to  be  adopted  when 
the  fully  pronounced  symptoms  are  present, 
little  can  be  said.  The  evaciiation  of  the 
fluid  from  the  pleurae  is  certainly  indicated, 
and  the  internal  administration  of  strong 
meat  broths,  stimulants,  and  cardiac  tonics, 
especially  strophanthus.  But  when  once  the 
virus  has  entered  the  blood,  it  is  probable 
that  little  can  be  done  beyond  dealing  with 
complications  as  they  arise. 

Prophylactic  inoculation  does  not  appear 
to  be  applicable.  Moreover,  it  does  not  ap- 
pear that  one  attack  affords  protection  in 
man,  since  internal  anthrax  has  been  fatal 
in  some  who  have  suffered  previously  from 
malignant  pustule. 

2.  Gastro-Intestinal  and  other 
Forms. — Of  the  other  forms  of  internal 
anthrax  it  need  only  be  said  that  they  appear 
to  be  far  rarer,  and  that  their  symptoms  and 
treatment  correspond  with  those  described 
above,  when  they  occur  as  complications  of 
the  bronchial  form.  A  few  cases  are  on  record 
in  which  the  disease  has  followed  eating 
parts  of  animals  which  have  died  from  an- 
thrax, as  flesh,  liver,  &c.  In  these  cases 
lesions  were  found  in  the  stomach,  intestines, 
&c.  corresponding  to  those  described  in  the 
bronchi  in  wool-sorter's  disease  ;  the  mesen- 
teric glands  showing  a  condition  resembling 
that  of  the  bronchial  glands. 

The  symptoms  in  such  cases  are  mainly 
abdominal,  and  the  disease  is  usually  rapidly 
fatal. 

It  is  questionable  whether  many  of  the 
cases  which  have  been  described  as  gastro- 
intestinal, or  mycosis  intestinalis,  and  espe- 
cially where  there  is  a  phlegmonous  gastritis, 
are  not  due  to  other  bacteria.  In  none  of 
1  Loc.  cit.  p.  761. 
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the  cases  which  the  writer  has  examined 
have  anthrax  bacilli  been  found;  in  some 
only  micrococci  were  present;  in  others, 
bacilli  which,  though  bearing  a  superficial 
resemblance  to  anthrax  baciUi,  proved  to 
possess  entirely  different  characters.  Micro- 
scopic examination  and  inoculation  of  ani- 
mals can  alone  decide  in  any  particular  case. 

W.  S.  Greenfield. 

PUTRID  FEVER.— A  synonym  for 
typhus  fever.    See  Typhus  Fever. 

PUTRID  SORE-THROAT.— Slough- 
ing ulceration  of  the  throat  from  any  cause 
such  as  diphtheria,  scarlatina,  or  syphihs 
See  Pharynx,  Diseases  of;   and  Tonsils 
Diseases  of. 

PY-ffiMIA  {niiov,  pus  ;  and  af/xa,  blood).— 
Synon.  :  Purulent  Infection ;  Fr.  Pyohemie ; 
Ger.  Pyohdmie ;  Pydmie. 

Definition. — A  condition  of  blood-poison- 
ing which  gives  rise  to  fever,  accompanied 
either  by  severe  visceral  inflammations  and 
congestions,  or  by  certain  local  lesions,  which 
are  chiefly  venous  thrombosis,  embolic 
abscesses  in  the  viscera,  acute  suppurations 
of  the  serous  membranes  and  joints,  multiple 
abscesses  in  the  connective  tissue,  and  erup- 
tions upon  the  skin.  The  disease  is  usually, 
but  not  always,  sequential  to  a  wound  or 
injury. 

Etiology  and  Pathology. — The  initiatory 
symptoms  and  the  anatomical  characters  of 
pyaemia  are  such  as  point  clearly  to  the  intro- 
duction of  some  morbid  material  into  the 
circulation,  and  not  imnaturally  gave  rise  to 
the  idea,  upon  which  the  name  of  the  disease 
was  founded,  that  this  material  was  pus. 
Several  considerations  formerly  appeared  to 
favour  this  belief,  amongst  which  were 
especially  these.  Hunter  beheved  that  the 
lining  membrane  of  a  vein  secreted  pus. 
Now,  as  cases  of  pyaemia  were  found  to  be 
verj''  commonly  associated  with  phlebitis, 
and  also  with  what  were  thought  to  be  de- 
posits of  pus  in  the  viscera,  a  very  simple 
explanation  of  the  disease  seemed  to  be  that 
the  inflamed  vein  secreted  pus,  which  became 
mixed  with  the  blood,  and  was  carried  by 
the  circulation  to  some  distant  organ,  wherein, 
being  arrested,  it  formed  the  focus  of  a  sup- 
puration. 

Hunter  observed  that  in  cases  in  which  an 
injury  to  a  vein  proved  fatal,  the  coats  of 
the  injured  vein  were  swollen  and  thickened, 
and  its  lining  membrane  was  of  an  unusually 
red  colour;  and  he  supposed  that  the  frag- 
ments of  fibrin  and  the  softening  clots  often 
found  in  such  veins  were  the  products  of 
an  inflammation  of  their  lining  membrane, 
which  in  the  one  case  was  of  an  adhesive, 
in  the  other  of  a  suppm-ative  character.  He 
beheved  that  the  coagula  generally  found  in 
inflamed  veins  were  the  means  whereby 
these  inflammatory  products  were  prevented 
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from  being  carried  into  the  circulation,  and 
that  if  such  coagula  were  not  formed,  pus 
secreted  by  the  inflamed  vein  might  be  mixed 
with  the  blood,  and  thus  distributed. 

Hunter,  though  perfectly  familiar  with  the 
secondary  abscesses  of  pytemia,  does  not 
seem  to  have  connected  them  with  the  intro- 
duction into  the  blood  of  morbid  material 
from  a  wound.  That  these  abscesses  were 
the  result  of  an  entrance  of  pus  into  the 
blood,  and  the  ai-rest  of  pus-globules  in  the 
capillaries  of  the  affected  organ,  was  main- 
tained by  others,  who  thus  looked  upon  the 
process  as  a  mechanical  transfereiice  of  pus- 
cells  from  one  part  of  the  body  to  another. 
These  observers  supposed  that  in  healthy 
wounds  the  entrance  of  pus  into  the  veins  was 
prevented  by  the  formation  of  a  coagulum, 
but  that,  if  this  coagulum  were  not  formed, 
or  became  broken  down,  pus  entered  the 
circulation,  and  gave  rise  to  the  secondary 
abscesses  by  its  arrest  in  distant  organs. 
This  view  was  supposed  to  be  confirmed  by 
Cruveilhier's  experiments,  in  which  he  in- 
jected mercury  into  the  veins,  and  found 
that  abscesses  were  formed  in  the  first  set  of 
capillaries  to  which  these  veins  were  distri- 
buted, and  that  such  abscesses  were  formed 
around  a  globule  of  mercury.  Thus,  if  the 
injection  were  made  into  the  systemic  veins, 
the  abscesses  were  formed  in  the  lungs ;  if 
into  the  portal  vein,  they  were  formed  in 
the  liver. 

But  this  explanation  of  the  phenomena  of 
pysemia  was  soon  found  to  be  insufficient, 
and  also  to  be  incompatible  with  many  facts 
since  ascertained.  Cases  of  pysemia  occur  in 
which  there  is  no  primary  suppuration  from 
whence  the  pus  could  be  derived ;  there  is  no 
evidence  that  the  lining  membrane  of  a  vein 
ever  secretes  pus ;  the  secondary  abscesses 
of  pyaemia  are  not  deposits  of  pus,  but  true 
inflammations,  and,  if  examined  at  their  com- 
mencement, are  found  not  to  be  purulent. 
Again,  the  first  set  of  capillaries  occa- 
sionally escape,  and  the  secondary  lesions 
occur  in  parts  beyond  them  in  the  order  of 
the  circulation;  and  the  position  of  the 
abscesses— as,  for  instance,  in  the  lung, 
where  they  chiefly  occupy  the  lower  parts  of 
the  organ — is  not  explained  by  the  purely 
mechanical  theory.  Besides  which,  there 
are  the  general  symptoms  of  systemic 
poisoning  to  be  accounted  for,  and  these  are 
sometimes  so  severe  as  to  kill  the  patient 
before  any  secondary  lesions  are  developed. 
Experiments  upon  animals  show  that  the 
injection  into  the  veins  of  pus,  or  any  mate- 
rial containing  sohd  particles,  is  usually 
followed  by  the  arrest  of  the  solid  particles 
in  the  first  set  of  capillaries  with  which  they 
meet,  and  a  consequent  obstruction  of  the 
capillary  circulation;  but  the  result  of  this 
capillary  obstruction  varies  according  to  the 
nature  of  the  obstructing  substance.  The 
injection  of  septic  liquids  filtered  from  solid 


particles  causes  fever  and  other  constitutional 
symptoms,  varying  according  to  the  vfrulence 
of  the  poison  contained. 

An  examination  of  the  symptoms  of  pyae- 
mia wUl  show  that  it  consists  of  two  series 
of  morbid  processes,  the  first  series  manifest- 
ing the  general  constitutional  disturbance 
due  to  the  systemic  poisoning,  the  second 
having  relation  to  the  secondary  lesions 
thereupon  developed.  Both  analogy  and 
morbid  anatomy  point  to  the  primary  cause 
of  these  being  the  introduction  into  the  blood 
of  an  animal  poison,  which  at  once  gives  rise 
to  the  first  series  or  the  general  disease ; 
and  we  shall  see  that  the  secondary  lesions 
are  to  be  accoimted  for,  either  by  a  venous 
thrombosis,  leading  to  a  capUlary  embohsm, 
or  by  a  stagnation  of  the  diseased  blood  and 
the  changes  which  ensue  thereupon. 

Of  the  exact  nature  of  the  poison  which 
gives  to  the  blood  in  pyaemia  its  infective 
character,  we  are  in  ignorance ;  and  it  is 
better  to  admit  this.  Our  powers  of  organic 
analysis  are  not  yet  sufficient  for  the  isolation 
of  the  subtle  but  potent  poisons  upon  which 
so  many  of  the  specific  diseases  depend. 
Micro-organisms  are  usually  found  in  the 
blood;  and  though  the  part  they  play  in 
connexion  with  pyaemia  is  not  yet  exactly 
and  with  certainty  defined,  there  is  good 
reason  to  believe  that  upon  then  presence 
and  action  depend  the  most  important  phe- 
nomena of  the  disease.  Even  though  in 
some  cases  of  pyaemia  it  may  not  be  possible 
during  life  to  discover  in  the  blood  the 
characteristic  organisms,  yet  nevertheless  the 
poison  may  have  been  elaborated  by  such 
organisms  and  introduced  from  without,  or 
the  organisms  which  have  produced  it  in  the 
body  may  since  have  undergone  destruction. 
But  wherever  and  however  the  poison  be 
generated,  and  whether  or  not  it  be  neces- 
sarily connected  with  the  presence  of  micro- 
organisms, it  seems  certain  that  there  are 
predisposing  causes  which  render  a  person 
peculiarly  prone  to  its  generation  or  reception. 

Of  predisposing  causes,  impure  air,  and 
especially  that  kind  of  impmrity  which  results 
from  the  presence  of  decomposing  animal 
matter,  is  doubtless  one  of  the  most  im- 
portant. Thus  the  crowding  together  of  a 
number  of  persons  with  suppurating  wounds, 
neglect  in  removing  the  discharges  and  ex- 
cretions from  sick  persons,  and  imperfect 
drainage,  are  causes  favouring  the  develop- 
ment of  pyaemia,  The  puerperal  condition 
is  also  a  powerful  predisposing  cause.  Disease 
of  important  excreting  organs,  whereby  effete 
materials  are  retained  in  the  blood,  also 
renders  a  person  more  liable  to  pyaemia,  as  is 
often  observed  in  cases  of  Bright' s  disease;  and 
any  great  nervous  depression  (perhaps  because 
of  its  influence.in  diminishing  excretion)  has  a 
like  effect.  Intemperance,  and  acute  fevers, 
probably  render  their  subjects  somewhat 
more  prone  to  pyaemia ;  but  it  is  a  mistake 
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to  assert  that  chronic  invalids,  or  persons  in 
weak  health,  have  any  special  liability  to  the 
disease.  Children,  though  by  no  means 
-  exempt  from,  are  somewhat  less  liable  to, 
pyasmia  than  adults. 

Pysemia,  then,  is  caused  by  the  entrance 
into  the  blood  of  an  animal  poison,  which  in 
the  majority  of  instances  originates  in  a 
wound,  an  injury,  or  a  local  inflammation; 
but  ta  some  few  cases  it  has  been  impossible 
to  determine  where  the  disease  began. 
This  poison  under  favourable  conditions 
multiplies  in  the  blood;  that  is  to  say,  its 
introduction  gives  rise  to  an  infective  process 
which  is  connected  with  the  presence  and 
development  of  micro-organisms. 

Pyaemia  is  especially  liable  to  follow  certain 
diseases  and  injiu-ies,  and,  before  the  intro- 
duction of  antiseptic  surgery,  used  to  be  the 
gravest  danger  of  many  operations.  Thus,  it 
has  been  observed  in  frequent  association 
with  compound  fractures,  and  operations 
involving  the  section  of  a  bone  ;  after  injuries 
of  the  bones  of  the  head,  and  in  connexion 
with  acute  necrosis  of  the  long  bones  from 
suppurative  periostitis  ;  also  after  wounds  or 
injuries  of  veins ;  after  parturition ;  in  con- 
nexion with  diffuse  cellular  inflammation, 
suppuration  of  the  internal  ear,  and  opera- 
tions upon  the  urinary  organs.  Facial  car- 
buncle is  a  disease  peculiarly  prone  to  lead  to 
pyaemia. 

Anatomical  Characters.  —  The  morbid 
anatomy  of  pysemia  reveals  two  series  of 
changes — the  one  depending  upon  the  prim- 
ary infection  of  the  blood,  the  other  upon  the 
secondary  effects  of  this.  When  the  blood  is 
very  profomidly  infected,  the  results  of  general 
blood-poisoning  are  often  all  that  can  be 
found  ;  the  patient  dies  before  the  secondary 
affections  can  be  produced.  When  the  poison 
is  less  virulent,  or  not  much  in  excess  of  the 
elimrnative  powers,  or  meets  with  conditions 
unfavourable  for  its  development,  the  secon- 
dary lesions  predominate,  and  in  some  in- 
stances are  alone  discoverable ;  but  in  most 
cases  changes  of  both  kinds  are  found. 

The  woimd,  or  the  tissues  at  the  site  of  the 
primary  disease  or  injury,  from  whence  the 
poison  has  entered  the  blood,  may  be  found  in 
various  conditions.  There  is  often,  but  not 
always,  suppm-ation  present,  and  the  wound  is 
bathed  in  foul  and  unhealthy  pus  ;  or  the 
wound  may  be  dry,  and  discharging  only  a 
little  thin  ichor  ;  or  the  cellular  tissue  may 
be  infiltrated  with  sero-purulent  fluid.  The 
veins  in  the  neighbourhood  of  the  diseased 
tissues  are  often  found  blocked  with  coagula, 
extending  a  variable  distance  along  their 
channels,  and  indifferent  stages  of  disintegra- 
tion. These  clots  may  be  soft  and  dark,  or 
firm  and  adherent  to  the  Uning  membrane  of 
the  vein,  and  partially  decolorised ;  or  they 
may  be  broken  down  in  the  centre  to  a 
reddish-yeUow  pulpy  material,  consisting  of 
disintegrated  fibrin.    Sometimes  the  whole 


clot  is  thus  softened,  and  the  fragments  of 
fibrin  have  been  partly  carried  away  into 
the  circulation.  Occasionally,  but  rarely,  the 
clots  contain  real  pus;  but  the  puriform 
material  found  in  the  vessels  is  usually  only 
broken-down  fibrin,  and  the  debris  of  cells. 

An  abscess  may,  however,  open  into  a 
vein,  and  thus  pus  may  gain  a  direct  entrance 
into  its  channel ;  in  such  a  case  a  coagulum, 
consisting  of  a  mixture  of  pus  and  blood,  is 
found  in  the  vessel,  and  we  have  a  true 
pm-ulent  clot.  Softening  thrombi  are  found 
with  especial  frequency  in  connexion  with 
injuries  and  diseases  of  bone,  as,  for  instance, 
in  the  sinuses  of  the  dura  mater  after  bruising 
of  the  cranial  bones,  or  in  consequence  of 
caries  of  the  bones  of  the  ear ;  or  in  the  veins 
of  an  unhealthy  stump,  in  which  there  is 
inflammation  or  necrosis  of  the  bone. 

But  it  may  be  certainly  aflBirmed  that 
many  cases  of  pysemia  occur  in  which  no 
thrombi  are  found,  and  in  which  the  most 
careful  examination  fads  to  detect  any  mor- 
bid condition  whatever  of  the  veins.  It  is 
necessary  to  point  this  out,  because  it  has 
been  erroneously  asserted  by  some  that 
phlebitis  is  an  essential  process  in  the  disease. 
It  is  to  be  observed  also  that  the  presence  of 
pus  is  not  a  necessary  element  in  the  causa- 
tion of  pj'semia,  as  was  once  supposed ;  well- 
marked  cases  have  been  seen  in  which  there 
has  been  neither  wound  nor  suppm-ation  for 
its  origin.  When  a  wound  does  exist,  how- 
ever, it  is  usually  found  in  an  unhealthy  con- 
dition, and  in  this  may  probably  be  found 
the  explanation  of  the  spread  of  pyaemia  by 
contagion.  Healthy  granulations  do  not 
allow  the  entrance  of  septic  matter  into  the 
blood ;  a  wound  may  be  bathed  with  foetid 
fluids  of  a  most  poisonous  character,  and  yet 
none  may  be  absorbed,  as  has  been  proved 
experimentally  by  Chauveau ;  but  if  the  sur- 
face of  the  wound  becomes  unhealthy,  the 
granulations  no  longer  present  a  barrier  to 
the  absorption  of  poisonous  fluids.  This  may 
be  due,  as  Sir  WUliam  Savory  has  suggested, 
to  the  dialysing  property  of  animal  mem- 
branes. If,  then,  the  secretions  or  exhala- 
tions of  an  unhealthy  wound  come  in  contact 
with  another  secreting  surface,  an  unhealthy 
action  may  thereby  be  set  up  on  that  sur- 
face, producing  a  condition  favomrable  to 
the  production  and  absorption  of  poisonous 
material.  This  explains  the  prevalence  of 
pyaemia  where  a  number  of  persons  with  open 
wounds  are  crowded  together.  A  similar 
condition  of  wound  may  also  be  induced  by 
neglect  of  other  sanitary  precautions,  espe- 
cially by  the  presence  of  decomposing  animal 
matter,  and  the  escape  of  sewer-gas  into  the 
air  surrounding  the  patient. 

In  cases  of  acute  pyaemia  the  morbid 
changes  found  j^ost-mortem  are  chiefly  con- 
gestion and  softening  of  the  viscera,  local 
stagnation  and  extravasation  of  blood,  and 
a  general  blood- staining  of  the  tissues — con- 
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ditions  indicating  profound  changes  in  the 
state  of  the  blood.  In  what  these  changes 
consist  we  ai'e  at  present  ignorant;  but 
usually  the  blood  contains  an  excess  of  leu- 
cocytes, and  its  fibrin  is  diminished  in  quan- 
tity and  lacks  contractility. 

When  the  disease  is  not  of  this  acutest 
form,  but  is  of  longer  duration,  there  are 
developed  those  secondary  lesions  which  are 
especially  characteristic  of  pyaemia. 

Most  notable  and  commonest  among  these 
are  the  so-called  '  secondary  deposits '  or 
'  secondary  abscesses  '  of  pysemia.  These 
are  found  most  frequently  near  the  surface 
of  the  viscera,  and  are  the  result  of  the 
obstruction  of  the  terminal  branches  of  the 
vessel  supplying  the  part  with  blood.  This 
obstruction  is  followed  by  engorgement  and 
extravasation,  by  inflammation,  and  by  rapid 
necrosis  or  suppuration.  It  is  necessary 
more  fully  to  describe  this  process  before 
giving  an  account  of  the  morbid  anatomy  of 
individual  organs  thus  affected.  The  obstruc- 
tion may  be  caused  in  several  ways. 

(1)  It  may  be  embolic.  A  portion  of  a 
disintegrating  clot  may  be  carried  into  the 
circulation,  until  it  meets  with  an  artery  too 
small  to  allow  its  transmission,  or  with  the 
first  set  of  capUlaries  in  its  route,  wherein  it 
becomes  arrested.  In  this  way  a  portion  of 
the  organ  is  deprived  of  its  arterial  blood- 
supply,  and  in  consequence  of  the  absence  of 
the  vis  d  tergo  of  the  heart,  regurgitation 
takes  place  from  the  veins  into  the  capil- 
laries, and  even  into  the  terminal  ar- 
teries, giving  rise  to  a  venous  engorgement 
of  the  affected  region.  The  nutrition  of  the 
capillaries  being  interfered  with  by  the  lack 
of  arterial  blood,  their  walls  become  altered 
or  necrosed,  and  extravasation  of  blood  takes 
place,  the  area  of  extravasation  correspond- 
ing with  the  part  supplied  by  the  obstructed 
vessel.  At  the  same  time  the  vessels  of  the 
tissues  immediately  surrounding  the  ob- 
structed region  become  dilated,  and  so  form 
a  zone  of  intense  hyperaemia.  So  far,  this 
process  is  only  what  occurs  in  any  case  of 
embolism  (as,  for  instance,  when  minute 
fragments  of  fibrin  are  detached  from  an 
inflamed  mitral  valve),  but  the  importance 
of  the  process  in  pysemia  depends  upon  the 
changes  which  subsequently  occur.  Now  the 
changes  which  occur  in  the  tissues  of  a  part 
the  seat  of  embolism  depend  upon  the  cha- 
racter of  the  embolus.  If  the  embolus  come 
from  a  part  wherein  putrefaction  is  active, 
the  same  process  will  be  set  up  in  the  tissues 
in  which  the  embolus  is  arrested  ;  if  the  part 
in  which  it  originates  be  in  a  state  of  inflam- 
mation, a  corresponding  inflammation  will 
ensue ;  if  the  embolus  be  purulent,  or  come 
from  a  suppurating  region,  suppuration  wiU 
occur ;  if  it  have  origin  in  a  gangrenous  area, 
gangrene  will  usually  follow  in  the  spot  to 
which  it  is  carried.  It  will  be  seen,  there- 
fore, that  the  area  affected  by  the  embolism 


at  first  undergoes  those  changes  in  nutrition 
which  are  common  to  embolism  generally; 
but  to  these  are  added  certain  special  and 
destructive  processes,  which  vary  in  their 
activity  and  character  with  the  activity  and 
character  of  the  process  in  progress  at  the 
spot  from  whence  the  embolus  comes.  Each 
of  these  two  changes  is  modified  by  the  other. 
The  mechanical  effects  of  the  embolism  pass 
into  the  destructive  processes  set  up  by  the 
infected  embolus ;  and  the  destructive  pro- 
cesses originated  by  the  infected  embolus 
are  expended  upon  tissues  already  altered 
by  the  mechanical  effects  of  embolism,  with 
results  proportionately  modified.  Thus  the 
suppurative  process  usually  leads  to  the 
formation  of  a  comparatively  small  quan- 
tity of  true  pus,  which  is  mixed  with  a 
relatively  large  amount  of  the  debris  of 
necrosis. 

If,  then,  the  embolus  originate  in  a  wound 
infected  with  the  pyaemic  poison,  it  sets  up 
an  unhealthy  inflammation  and  rapid  disin- 
tegration of  the  tissues  wherein  it  is  arrested. 
The  important  difference,  therefore,  between 
pyaemic  and  other  embolism  consists  in  the 
fact  that  the  pyaemic  embolus  is  composed 
of  infected  clot.  It  has  been  by  some  main- 
tained that  this  is  the  sole  mode  of  production 
of  the  secondary  pyaemic  formations.  This 
is  incorrect,  for,  although  such  formations 
doubtless  often  have  such  an  origin,  they  may 
also  arise  in  a  different  manner.  The  embolic 
theory  will  not  account  for  cases  in  which 
the  first  set  of  capillaries  in  the  order  of  the 
cfrculation  from  the  seat  of  injury  escape,  and 
secondary  deposits  are  found  in  other  organs 
beyond ;  as,  for  instance,  where  they  occur  in 
the  liver  after  an  injury  of  the  head,  and  the 
lungs  are  not  affected.  Neither  does  this 
theory  explain  the  cases  in  which  the  joints 
only  are  affected,  as  in  connexion  with 
gonorrhoea  or  scarlatina;  nor  are  the  chronic 
cases  in  which  only  superficial  abscesses 
occur  thus  explicable.  It  must  be  remem- 
bered, too,  that  the  lesions  in  the  lungs  are 
found  chiefly  in  the  inferior  parts  of  the 
organ,  which  is  not  what  would  be  expected 
were  their  origin  always  emboHc. 

(2)  The  capillary  obstruction  may  be  caused 
by  a  local  stagnation  depending  upon  the 
poisoned  state  of  the  blood.  The  infection 
of  the  blood  interferes  with  the  noi-mal  inter- 
change between  this  fluid  and  the  tissues, 
and  produces  a  tendency  to  coagulation  in 
the  minuter  vessels.  This  coagiUation  is 
especially  prone  to  occur  in  organs  or  parts 
of  organs  already  congested,  for  where  the 
circulation  is  slow  the  impurity  will  be 
the  greater.  In  this  way  the  greater  fr-e- 
quency  of  the  secondary  lesions  in  the  lower 
than  in  the  upper  part  of  the  lungs  is  accounted 
for.  When  this  form  of  thrombosis  has  taken 
place,  the  part  so  affected  is  in  a  condition 
similar  to  that  above  described  as  due  to 
embolism,  and  the  same  series  of  changes 
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ensues.  It  must  be  remembered,  also,  that 
the  impurity  of  the  blood  interferes  with  the 
nutrition  of  the  vessels,  which  thus  easily 
allow  of  the  extravasations  that  are  so  fre- 
quently found,  not  only  in  the  viscera,  but 
on  the  surface  of  the  skin  and  mucous  mem- 
branes. 

(3)  Oases  are,  however,  occaisionally  met 
with  in  which  the  chnical  pymptoms  of 
blood-poisoning  are  associated  with  the  for- 
mation of  visceral  abscesses,  but  in  which 
after  death  no  evidence  of  either  embohsm 
or  thrombosis  can  be  discovered. 

(4)  In  another  and  more  numerous  class  of 
cases,  usually  of  the  less  acute  kind,  the  disease 
expends  itself  chiefly  upon  the  surface  of  the 
body,  and  abscesses  are  found  in  the  sub- 
cutaneous or  inter-musctdar  cellular  tissue,  the 
viscera  altogether  escaping.  Here  we  often 
have  evidence  of  a  thrombosis  preceding  the 
suppm'ation  ;  and  the  pus  contained  in  such 
abscesses  is  frequently  found  mixed  with  con- 
siderable quantities  of  blood-clot  in  various 
stages  of  disintegration. 

(5)  There  is  also  a  group  of  cases  in  which 
the  local  manifestations  of  the  disease  are 
chiefly  or  entirely  confined  to  the  joints, 
and  certain  structures  connected  therewith, 
namely,  the  sheaths  of  tendons  and  the 
fibrous  fascia. 

It  has  been  shown  by  Dr.  Burdon  Sander- 
son that  great  numbers  of  microzymes  may 
be  found  in  the  blood  and  inflammatory 
exudations  of  animals  suffering  from  acute 
infective  fever,  produced  by  inoculation  of 
septic  matter.  Others  (Wilks,  Moxon, 
Goodhart)  have  failed  to  find  bacteria  in  the 
blood  of  living  cases  of  pyaemia,  though  they 
may  be  found  in  great  numbers  after  death. 
The  committee  appointed  by  the  Pathological 
Society  '  to  investigate  the  nature  and  causes 
of  those  infective  diseases  known  as  pyaemia, 
septicaemia,  and  purulent  infection,'  state 
that,  '  although  bacteria  of  various  forms 
were  found  in  the  blood  in  a  number  of  cases, 
they  could  not  be  found  in  all  the  cases,  nor 
were  they  discovered  constantly  in  those 
cases  where  at  one  or  other  time  they  were 
present '  {Trans,  of  Path.  Soc,  vol.  xxx. 
p.  44). 

But  the  arrest  of  micrococci  in  the  tissues 
Ln  connexion  with  the  thrombi  and  emboli 
30  frequently  observed  in  pyaemia  would  seem 
with  great  probabiUty  to  be  the  important 
factor  in  the  production  of  the  secondary 
abscesses.  The  conditions  are  just  such  as 
would  favour  the  development  of  these  organ- 
isms, and  the  success  of  their  attack  upon 
the  tissues  ;  that  is  to  say,  the  micro-organ- 
isms are  arrested  ia  a  part  which  is  rendered 
vulnerable  by  the  interference  with  its  blood- 
supply  and  the  consequent  impairment  of  its 
nutrition,  while,  at  the  same  time,  the  access 
of  the  leucocytes  to  the  micro-organisms  is 
impeded,  and  their  power  of  incorporating 
and  destroying  them  diminished.  But  for  the 


attainment  by  the  micrococci  of  a  harmful 
ascendency  in  the  tissues  there  is  also  neces- 
sary a  certain  degree  of  susceptibility  on  the 
part  of  the  infected  individual,  and  we  do  not 
yet  know  precisely  in  what  this  susceptibihty 
consists,  or  how  it  is  produced.  There  is  this 
notable  fact,  moreover,  which  gives  great 
countenance  to  the  importance  of  micro- 
organisms m  pysemia— that  smce  the  general 
adoption  of  the  antiseptic  method  of  treating 
wounds,  the  basis  of  which  is  the  exclusion 
or  destruction  of  these  micro-organisms,  the 
number  of  cases  of  pyaemia  has  been  enor- 
mously diminished,  and  that  as  a  sequence 
of  operations  performed  with  antiseptic  pre- 
cautions it  is  almost  unknown. 

It  is  difl&cult  to  explain  the  occurrence  of 
the  joint-affections,  and  the  especial  vulner- 
abihty  of  certain  organs  to  the  secondary 
inflammations  of  pyasmia.  All  that  can  be 
said  on  this  part  of  the  subject  is  that  the 
poison  of  pyaemia  selects  certain  organs  and 
tissues  wherein  to  expend  itself,  just  as  that 
of  rheumatism,  syphihs,  or  typhoid  fever 
does. 

Having  thus  far  considered  the  general 
pathology  of  the  disease,  it  wiU  be  convenient 
to  pass  to  the  morbid  anatomy  of  individual 
organs.  The  lungs  are  usually  congested 
throughout,  and  are  very  prone  to  the  secon- 
dary lesions.  These  are  found  chiefly  near 
the  surface  and  in  the  lower  and  posterior 
portions,  and  consist,  in  the  early  stage  of 
the  process,  of  small  extravasations  and 
patches  of  congestion ;  the  minuter  branches 
of  the  pulmonary  artery  are  herein  found 
plugged  with  coagulum ;  and  haemorrhage, 
or  inflammatory  exudation,  has  taken  place 
into  the  surrounding  tissues.  Thus  we  have 
a  patch  of  pulmonary  haemorrhage,  or  of 
lobular  pneumonia.  Later  on,  the  centre  of 
this  area  of  consoUdation  is  found  in  a  state 
of  necrosis,  and  its  circumference  surrounded 
by  a  ring  of  intense  congestion.  The  process 
of  disintegration  occurs  with  great  rapidity, 
and  the  central  portion  of  the  nodule  may 
be  found,  within  forty-eight  hours  of  the  first 
symptom  of  pulmonary  mischief,  broken 
down  into  a  soft  yellow  puriform  material,  or 
even  containing  true  pus.  The  nodrdes  are 
perfectly  circumscribed,  and  average  in  size 
about  that  of  a  hazel-nut,  though  they  may 
be  smaller  or  larger.  On  section,  they  are 
seen  to  consist,  in  the  centre,  of  a  cavity  filled 
with  pus  or  puriform  debris ;  surrounding 
this  is  an  area  of  pneumonic  consoUdation, 
the  circumference  of  which  is  formed  by  a 
narrow  ring  of  intense  congestion.  The  sur- 
rounding lung  is  usually  simply  congested, 
or  it  may  even  be  natm-aJ  in  appearance.  An 
examination  of  the  early  stages  of  these 
changes  shows  the  first  step  in  the  process  to 
be  a  blocking  of  the  minute  branches  of  the 
pulmonary  artery;  and  this  may  depend 
either  upon  thrombosis  or  upon  embohsrn ; 
but,  in  whichever  manner  it  originates,  it  is 
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followed  by  a  rapid  exudation  into,  and  dis- 
inte^ation  of,  the  portion  of  lung  to  which 
the  blocked  vessels  belong.  It  has  been 
pointed  out  that  these  changes  take  place 
chiefly  in  parts  of  the  lung  near  the  surface. 
The  result  of  this  is  that  the  pleura  becomes 
involved  in  the  inflammation,  and  those 
nodules  which  have  reached  the  sm-face  of 
the  lung  are  coated  with  a  patch  of  lymph, 
which  may  subsequently  become  part  of  a 
more  general  pleurisy.  Or  one  or  more  of 
the  abscesses  may  burst  into  the  pleura, 
when  a  rapid  effusion  of  sero-piurulent  fluid 
takes  place  into  its  cavity. 

Plem-isy  may,  however,  occur  independently 
of  the  lung-disease;  and  in  this  case,  also,  the 
effusion  becomes  rapidly  purulent.  In  the 
early  stage  of  the  disease  numerous  sub- 
pleural  ecchymoses  are  frequently  found. 
Pleurisy  is  especially  prone  to  occur  in  those 
cases  of  pyaemia  originating  in  caries  of  the 
bones  of  the  ear,  and  in  children  thus  affected 
is  often  the  first  symptom  of  the  pyaemic 
infection. 

The  Tiea/rt  is  liable  to  be  affected  by  the 
same  kind  of  embohc  abscesses  as  are  found 
in  other  organs.  They  occur  most  often  in 
pyaemia  from  acute  necrosis,  in  yoimg  per- 
sons. In  the  early  stage  small  spots  of 
congestion,  due  to  the  plugging  of  small 
arteries,  are  found  both  on  the  surface  and 
in  the  substance  of  the  heart,  and  also 
beneath  the  endocardium.  Later  on,  small 
cavities  containing  pus  or  pm-iform  fluid,  and 
smroimded  by  a  zone  of  congestion,  are  found 
in  the  waUs  of  the  organ.  These  abscesses 
are  sometimes  very  numerous,  and  may  occur 
in  any  part  of  the  organ ;  they  may  open  on 
the  surface  or  into  the  cavity  of  the  heart ; 
the  muscular  tissue  around  them  is  softened 
and  broken  down.  The  pericardium  may 
thus  become  inflamed  from  the  contiguity  of 
an  abscess  in  the  wall  of  the  heart ;  but,  as 
with  the  pleura,  pyaemic  pericarditis  may 

■  occur  independently  of  such  an  origin,  and 
;  in  either  case  the  effusion  rapidly  becomes 

purulent.    The  same  process  may  lead  to 
;  inflammation  of  the  endocardium. 

The  brcdn,  although  less  firequently  the 
:  seat  of  pysemic  abscess  than  many  of  the 
(  organs,  may  be  the  sole  organ  affected  by  the 
!  secondary  lesions ;  and  it  not  uncommonly 
i  happens,  when  this  is  so,  that  the  general 
■symptoms  are  unusually  slight.  Small  ex- 
I  travasations  are  often  found  in  the  subarach- 
inoid  tissue.  Circumscribed  softening,  ending 
iin  abscess,  is  most  frequent  in  the  white 
:  matter  of  the  brain.  It  commences  as  a 
[patch  of  red  softening,  due  to  obstructed 

■  vessels,  which  subsequently  changes  to  a 
r  reddish-yellow  pulp,  or  to  greenish  pus,  en- 
closed by  a  more  or  less  defined  wall.  Such 
an  abscess  may  run  a  very  chronic  course 
and  is  then  found  enclosed  in  a  cyst  of  con- 
inective  tissue. 

The  peritoneum  is  occasionally  found 


acutely  inflamed,  its  surface  vascular  and 
coated  with  lymph  or  pus ;  in  other  cases 
the  membrane  is  spotted  with  numerous 
ecchymoses.  Peritonitis  may  also  be  set  up 
by  secondary  abscess  of  the  hver  making  its 
way  to  the  sui'face,  or  even  bursting  into  the 
abdominal  cavity.  In  some  cases  of  stran- 
gulated hernia,  death  takes  place  with  great 
rapidity  after  operation,  from  absorption  of 
septic  fluid  which  has  escaped  from  the  sac 
into  the  abdominal  cavity.  In  addition  to 
the  usual  visceral  conditions,  the  peritoneum 
is  then  found  vascular,  and  slightly  coated 
with  commencing  exudation. 

In  acute  cases  of  pyaemia  the  alimentary 
canal  may  present  patches  of  intense  con- 
gestion, or  numerous  small  spots  of  subserous 
haemorrhage. 

The  liver  is,  next  to  the  lungs,  the  organ 
in  which  secondary  deposits  are  most  fi'e- 
quently  found  in  pyaemia.    In  acute  cases 
the  organ  is  found  congested,  softened,  and 
swollen;  it  has  lost  elasticity;  and  its  texture 
on  section  is  confused  and  clouded.  Secon- 
dary abscess  is,  of  course,  especially  prone  to 
occiu-  in  connexion  with  dysenteric  and  other 
lesions  of  the  bowel,  but  is  also  found  in  cases 
of  general  pyaemia,  originating  in  any  part  of 
the  body.    It  commences  by  plugging  of  the 
portal  capillaries,  leading,  as  has  been  ex- 
plained with  regard  to  the  lung,  to  congestion 
and  stagnation  of  blood  in  the  affected  por- 
tion ;  the  nutrition  of  this  portion  being  thus 
interfered  with,  necrotic  changes  soon  com- 
mence, and  the  infective  character  of  the 
clot  gives  the  start  to  destriictive  inflamma- 
tion. The  capillaries  surrounding  the  diseased 
area  dilate,  and  inflammatory  exudation  oc- 
curs into  its  circmnference  ;  at  the  same  time 
central  disintegration  is  rapidly  going  on ; 
and  in  a  short  time  we  find  a  purulent  col- 
lection, surrounded  by  a  zone  of  exudation 
and  congestion.   Occasionally  these  abscesses 
rim  a  more  chronic  course,  and  become  en- 
cysted;  and  it   seems  probable  that  the 
tropical  hepatic  abscesses,  which  often  attain 
a  large  size,  have  an  embohc  origin,  con- 
nected with  the  ulceration  of  dysentery,  and 
may  thus  be  classed  with  pyaemic  suppura- 
tions.   It  must  be  remembered  that  pyaemic 
abscess  in  other  parts  is  not  always  acute. 
Sometimes,  but  more  rarely,  hepatic  abscess 
originates  in  embolism  of  the  hepatic  artery, 
in  which  case  the  suppurations  are  usnaiUy 
smaller  and  more  scattered. 

The  spleen  may  be  simply  swollen  and 
soft,  or  may  contain  abscesses  precisely  re- 
sembling those  described  in  the  liver  ';  the 
same  may  be  said  of  the  kidneys. 

Inflammation  of  the  bones  and  joints  may 
be  either  the  cause  or  the  effect  of  pyaemia. 
The  frequency  with  which  pyaemia  originates 
in  diffuse  periostitis  and  osteo-myelitis  is  well 
known.  In  such  cases*the  heart  and  kidneys 
are  especially  liable  to  be  the  seat  of  secon- 
dary deposits,  and  the  disease  is  generally  of 
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a  severe  form.  The  bone  is  found  stripped 
of  its  investing  periosteum,  and  separated 
from  it  by  a  quantity  of  pus.  The  surface  of 
the  bone  is  bare,  and  of  a  yellowish-white 
colour ;  the  medulla  is  usually  also  inflamed, 
and  is  tumid  and  vascular,  or  it  may  be 
infiltrated  to  a  varying  extent  with  purulent 
fluid.  Sometimes,  as  after  amputation,  the 
medulla  is  the  part  chiefly  affected,  and  the 
inflammation  extends  to  a  greater  distance 
along  the  interior  than  the  exterior  of  the 
bone.  These  changes  may  also  be  secondary 
effects  of  py£Emic  infection  from  disease  of 
other  parts.  The  disease  is  usually  arrested 
at  the  epiphyses,  but  it  may  spread  to  the 
adjacent  joints.  The  joint-affection  most 
commonly  found  in  pyaemia  is  an  extremely 
rapid  suppuration.  In  no  other  kind  of 
joint-inflammation  does  the  destruction  of 
the  tissues  involved  so  quickly  take  place. 
The  cartilages  may  be  found  extensively 
tdcerated,  and  the  joint  filled  with  purulent 
fluid,  within  forty-eight  hours  of  the  first 
symptom  of  inflammation.  At  first  the  sy- 
novial membrane  is  swollen  and  vascular, 
and  the  joint  distended  with  a  slightly  turbid 
fluid.  This  fluid  usually  quickly  becomes 
purulent,  and  superficial  erosions  and  soften- 
ing of  the  cartilages  occur,  soon  leading  to 
extensive  ulceration  and  irreparable  destruc- 
tion of  the  joint. 

A  less  acute  form  of  pyaemic  arthritis  is, 
however,  not  uncommon,  in  which  several 
joints  in  succession  become  painful  and  dis- 
tended, the  effusion  not  becoming  purulent, 
but  subsiding  after  a  variable  period.  '  Gonor- 
rhoeal  rhemnatism '  is  an  example  of  this, 
and  the  joint-swellings  occurring  in  women 
suffering  from  vaginal  and  uterine  discharges 
are  of  the  same  kind.  This  affection  of  the 
joints  frequently  leads  to  adhesions,  but  oc- 
casionally rims  on  to  suppuration.  Scarla- 
tinal pysemia  (in  which  the  infection  takes 
place  from  the  ulcers  in  the  throat),  though 
often  of  a  severe  kind,  is  not  infrequently 
attended  with  merely  serous  effusions  into 
the  joints,  firom  which  complete  recovery 
takes  place. 

In  some  cases  the  inflammation,  instead 
of  attacking  the  synovial  membrane,  affects 
the  fibrous  structures  around  and  outside  the 
joints,  or  the  sheaths  of  tendons,  causing 
thickening  and  matting  together  of  these 
tissues,  and  thus  interfering  with  the  mobility 
of  the  joint. , 

The  muscles  and  cellidar  tissue  are  often 
invaded  by  pyaemic  abscesses,  and  by  inflam- 
matory exudations  and  extravasations  of 
blood.  In  the  muscles  the  process  com- 
mences in  the  cellular  tissue  between  the 
fibres.  Abscess  in  the  inter-muscular  septa 
and  the  subcutaneous  cellular  tissue  is  often 
the  result  of  the  more  chronic  forms  of 
pyaemia. 

The  shin  m  many  cases  of  pyaemia  is  found 
more  or  less  jaundiced;  petechiae  and  suda- 


mina  are  not  imcommon ;  and  sometimes  a 
pustular  eruption  is  seen.  Patches  of  livid 
congestion  also  occur,  some  of  which  may 
have  passed  into  gangrene  in  the  centre  or 
where  subjected  to  pressmre. 

The  morbid  anatomy  of  other  organs 
shows  that  secondary  abscesses  may  occur  in 
almost  any  situation;  among  the  less  rare 
may  be  mentioned  the  eye,  the  prostate 
gland,  and  the  testicle. 

Symptoms. — A  patient  who  has  become  the 
subject  of  pyaemia,  often  appears  to  be  pro- 
gressing quite  favourably  up  to  the  moment 
when  the  disease  attacks  him ;  in  other  cases 
there  may  have  been  loss  of  appetite,  depres- 
sion, or  restlessness,  for  a  day  or  two,  with 
perhaps  some  Httle  elevation  of  temperature. 
The  wound,  if  there  be  one,  has  probably 
assumed  an  imhealthy  appearance ;  its  sur- 
face may  be  dry,  or  the  discharge  maj'  be 
thin  and  qffensive,  the  healing  process  is 
arrested,  and  recent  adhesions  may  give  way. 
The  attack,  however,  is  usually  sudden,  and 
is  almost  invariably  ushered  in  by  a  severe 
rigor,  followed  by  sweating.  The  rigors  are 
of  variable  duration  and  frequency,  but  are 
usually  severe  while  they  last ;  occasionally 
they  recm-  with  such  regularity  as  to  simulate 
ague.  The  patient  at  first  may  not  feel  par- 
ticularly ill,  but  he  rapidlj'  becomes  so. 
Pains  in  the  limbs  and  general  uneasiness 
occur ;  the  pulse  becomes  weak  and  rapid ; 
fever,  of  an  intermittent  type,  commences, 
with  its  usual  accompaniments  of  loss  of 
appetite,  restlessness,  and  thirst.  The  tongue 
becomes  dry  and  brown  ;  the  bowels  may  be 
either  constipated,  or  loose  and  frritable  ;  and 
the  skin  and  conjunctivae  may  become  jam- 
diced.  If  the  infection  be  profound,  the 
prostration  is  extreme;  there  are  usually  cough 
and  dyspnoea ;  muttering  delirium  sets  in 
early,  and  soon  leads  to  imconsciousness  and 
death.  In  such  cases  the  blood-poisoning 
kills  before  there  is  time  for  the  development 
of  any  secondary  lesions. 

In  less  acute  cases  local  symptoms  soon 
begin  to  appear.  A  day  or  two  after  the 
initial  rigor,  pain  and  swelling  of  one  or  more 
joints  occur,  or  a  subcutaneous  abscess  forms, 
or  discolorations  or  pustules  are  seen  on  the 
skin.  Cough,  attended  with  rusty  expectora- 
tion, is  common ;  the  respfrations  are  rapid 
and  shallow ;  there  is  pain  in  the  chest;  and 
perhaps  dyspnoea  or  orthopnoea  from  pleuritic 
effusion.  Meanwhile  the  depression  increases ; 
jaundice  frequently  comes  on;  and  the  face 
assumes  a  pinched  and  anxious  expression. 
There  is,  moreover,  often  a  peculiar  sweet 
smell  about  the  patient,  somewhat  resembling 
that  of  diabetic  urine.  The  rigors  mostly 
cease  after  the  first  few  days,  but  the  tem- 
perature usually  maintains  a  remittent 
character.  The  skin  shows  a  tendency  to 
slough  on  very  shght  pressure,  so  that 
troublesome  bedsores  easily  form  ;  and 
patches  of  superficial  gangrene  sometmiea 
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occur  without  any  such  provocation.  Vomit- 
ing is  not  a  symptom  of  frequent  occurrence; 
and  though  there  is  usually  no  appetite,  yet 
nom-ishment  is  often  freely  taken  and  digested. 
The  cerebral  symptoms  are  not  usually  severe, 
unless  there  be  secondary  lesions  in  the  brain, 
but  there  is  often  a  low  form  of  delirium;  and 
towards  the  end  the  patient  usually  becomes 
unconscious,  and  passes  the  evacuations  un- 
knowingly. Death  may  occm-  from  general 
exhaustion;  or  from  the  severity  of  some 
local  lesion,  as,  for  example,  from  pericarditis, 
pletirisy,  or  cerebral  abscess. 

The  duration  of  the  disease  is,  in  the 
majority  of  cases,  from  a  week  to  ten  days. 
It  may,  however,  prove  fatal  in  forty-eight 
hours  ;  or,  on  the  other  hand,  it  may  be  pro- 
longed for  weeks  or  even  years. 

Pysemia  may  commence  at  any  stage  of 
disease  or  injury  ;  the  most  common  period 
of  invasion  is  during  the  second  week. 

Certain  peculiarities  must  be  noted  con- 
cerning some  forms  of  pyaemia,  for  which  no 
satisfactory  explanation  can  be  given.  For 
instance,  in  acute  necrosis,  pyaemic  symptoms 
are  frequently  seen  almost  from  the  com- 
mencement of  the  disease,  and  yet  these 
cases  of  pysemia  are  sometimes  of  very  long 
duration.  Such  cases,  though  severe,  are 
among  the  least  fatal ;  and  when  death  does 
take  place,  abscesses  are  usually  foimd  in  the 
heart  and  kidneys.  The  pyeemia  arising  from 
disease  of  the  internal  ear  is  especially  prone 
to  lead  to  pleurisy,  which  is  often  the  pro- 
minent condition  throughout.  That  variety 
of  pyaemia  associated  with  gonorrhoea  and 
with  scarlatina  tends  especially  to  affect  the 
joints,  and  these  are  often  the  only  parts  in- 
vaded; but  this  joint-inflammation  is  very 
different  from  that  which  occurs  in  the 
course  of  other  cases  of  pyaemia,  for  the 
effusion  is  generally  slight,  and  does  not 
usually  become  purulent.  Such  joint-affec- 
tions are  not  uncommon  after  partiurition. 

Chronic  Pycemia. — There  is,  moreover,  a 
chronic  form  of  pyaemia  which  is  not  rare, 
and  which  is  sometimes  the  prolonged  termi- 
nation of  an  acute  attack,  but  more  often  is 
from  its  commencement  characterised  by  the 
absence  or  slight  degree  of  the  constitutional 
disturbance.  In  this  form  of  the  disease  ill- 
defined  purulent  collections  occur,  mostly  in 
the_  connective  tissue  (subcutaneous,  sub- 
periosteal, or  inter-muscular),  which  quickly 
reach  a  large  size  in  a  singularly  quiet  and 
painless  manner,  and  with  little  or  no  febrile 
disturbance.  Similarly  quiet  swellings  or 
suppurations  of  joints  may  ensue;  often  there 
is  an  obvious  phlebitis,  and  often  also  there 
are  cedematous  patches  and  puffy  swellings, 
indicative  of  the  blocking  of  less  accessible 
veins.  In  some  of  these  cases  rigors  occur, 
and  profuse  sweatings,  with  progressive 
emaciation,  paUor,  and  weakness ;  in  others 
the  health  and  nutrition  are  but  little  affected, 
and  the  chief  discomfort  is  due  to  the  re- 


current suppurations  and  their  local  effects. 
The  disease  rnay  extend  over  months  or 
years.  Paget  quotes  a  case  lasting  three 
years,  and  he  points  out  that  '  the  election 
of  a  single  tissue,  and  the  observance  of  an 
uniform  method  of  disease,  in  the  secondary 
affections,  are  characteristic  of  chronic  rather 
than  of  acute  pyaemia.  They  are  very  marked 
in  some  of  the  cases  that  foUow  parturition, 
in  which  women  suffer  for  many  weeks  with 
a  succession  of  abscesses  in  the  subcutaneous 
connective  tissue  of  the  limbs,  and  usually 
(after  long  suffering)  recover  completely. 
Such  cases  are  also  sometimes  seen  in  men  ' 
(Paget,  Clinical  Lectv/res  and  Essays). 

Occasionally,  also,  cases  are  seen  of  tm- 
usual  duration  in  which  there  are  severe 
constitutional  symptoms  throughout. 

Diagnosis. — The  chief  difficulties  in  the 
diagnosis  of  pyaemia  arise  from  the  occasional 
prominence  of  some  local  symptom,  which 
masks  the  general  disease.  Probably  the 
most  common  mistake  is  to  regard  a  case  of 
acute  necrosis,  with  early  joint-symptoms 
and  rigors,  as  one  of  rheumatism.  Herein, 
however,  there  is  an  absence  of  the  acid 
perspfrations  and  the  coated  tongue  of  rheu- 
matism ;  the  rigors  are  more  frequently 
repeated ;  and  a  careful  examination  will 
reveal  mischief  about  the  shaft  of  the  bone 
as  well  as  in  the  joint.  When  the  chest- 
affection  is  severe,  as  in  the  pleurisy  of 
children  with  disease  of  the  internal  ear,  it 
may  be  looked  upon  as  the  primary  disease  ; 
but  a  sudden  attack  of  pleurisy  occurring  in 
anyone  with  otorrhoea,  should  at  once  give 
rise  to-  a  suspicion  of  pyaemia.  The  later 
stages  and  more  chronic  forms  of  the  disease 
may  present  some  resemblance  to  fever,  but 
the  history  would  usually  give  marked  dis- 
tinctions ;  and  in  the  majority  of  cases  the 
diagnosis  is  sufficiently  easy  at  any  period  of 
the  disease. 

Prognosis. — The  prognosis  in  all  acute 
cases  of  pyaemia  is  very  unfavourable.  The 
great  majoritiy  die,  sooner  or  later;  either 
early  in  the  disease,  from  the  general  blood- 
poisoning,  or  subsequently,  from  the  gravity 
or  exhausting  character  of  the  secondary 
lesions.  Yet  some  few  do  imdoubtedly  re- 
cover, and  these  are  they  in  whom  the  viscera 
escape,  and  the  disease  expends  itself  upon 
the  surface  of  the  body,  or  runs  a  chronic 
course  without  involving  vital  organs.  Puer- 
peral pyaemia  is  less  fatal  than  surgical. 

Treatment. — The  unsatisfactory  results  of 
the  treatment,  and  the  great  mortality  of 
pyaemia,  are  the  strongest  reasons  for  taking 
every  possible  precaution  for  its  prevention. 
A  consideration  of  the  causes  which  predis- 
pose to,  and  favour  the  development  of,  the 
disease  will  suggest  certain  prophylactic 
measures.  For  instance,  a  patient  who  is 
suffering  from  an  injury  or  operation  should 
be  supplied  with  an  abundance  of  fresh  air, 
and  carefully  guarded  from  the  exhalations 
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of  decaying  organic  matter.  The  most 
scrupulous  cleanliness,  both  of  the  patient 
and  his  siirroundings,  should  be  observed. 
Overcrowdmg,  and  especially  the  accumula- 
tion of  cases  in  which  suppuration  is  going 
on,  should  be  avoided.  The  careful  drainage 
of  wounds  is  of  the  greatest  importance ;  for, 
whether  germs  be  admitted  or  not,  one 
obvious  way  of  preventing  decomposition  in 
a  wound  is  to  take  care  that  nothing  is  left 
therein  to  decompose.  But  by  far  the  most 
important  defence  against  pyaemia  is  the 
adoption  of  the  antiseptic  treatment  of 
woimds.  It  is  indisputable  that  since  the 
general  use  of  this  method  pyaemia  has  be- 
come a  comparatively  rare  disease,  and  it  is 
equally  indisputable  that  this  result  depends 
upon  the  adoption  of  the  principles  of  anti- 
septic surgery  which  have  been  so  persever- 
ingly  taught  and  so  carefully  wrought  by 
Sir  J oseph  Lister.  Some  statistics  recently 
published  furnish  most  striking  evidence  on 
this  point.  (See  a  paper  by  Messrs.  Dent  and 
Bull,  analysing  four  himdred  cases  of  amputa- 
tion performed  at  St.  George's  Hospital,  in 
which  it  is  shown  that  the  diminished  mor- 
tality, as  compared  with  previously  published 
series  from  the  same  hospital,  is  due  to  the 
absence  of  pyaemia,  resulting  from  the  general 
use  of  the  antiseptic  system. — Med.-Chir. 
Trans.,  vol.  Ixxiii.)  Antiseptic  dressings, 
besides  their  antagonism  to  the  development 
of  micro-organisms  in  the  wound,  have  the 
great  advantage  of  preventing  putrefaction 
of  the  discharges,  and  the  contamination  of 
the  surrounding  atmosphere.  Moreover, 
their  use  shields  the  patient  from  some  of 
the  accidental  sources  of  infection  which 
many  of  the  former  dressings  made  so  easy ; 
while  at  the  same  time  the  disturbance  of 
the  wound  is  greatly  diminished  {see  Anti- 
septic Teeatment). 

The  integrity  and  functional  activity  of 
the  chief  excreting  organs  should  be  inquired 
into  in  all  cases  of  operation  or  injury,  so 
that  the  accumulation  of  effete  material  in 
the  blood  may  be  guarded  against ;  and  it 
should  be  remembered  that  the  sudden  change 
of  condition  that  an  operation  or  accident 
frequently  involves,  may  in  itself  seriously 
interfere  with  the  action  of  the  bowels  and 
kidneys. 

When,  however,  pyaemia  is  developed,  it 
must  be  admitted  that  treatment  has  over 
it  but  little  control.  The  chief  indication 
is'  to  combat  the  extreme  depression  which 
is  always  present,  and  to  endeavour  so  to 
support  the  patient  that  he  may  be  able,  if 
vital  organs  escape,  to  pass  through  the 
series  of  severe  local  affections  that  may  be 
anticipated.  Of  drugs,  the  most  useful  is 
quinine,  which  sometimes  produces  marked 
benefit;  it  should  be  given  in  full  and  fre- 
quently repeated  doses. 

The  local  affections  must  be  treated  on 
general  principles.    If  there  be  a  woimd,  the 
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dressings  should  be  critically  examined,  and 
any  defect  in  the  antiseptic  precautions 
sought  for  and  remedied.  If  the  discharges 
be  foul,  or  there  be  any  evidence  of  septic 
changes,  the  wound  should  be  thoroughly 
exposed  and  cleansed  with  some  powerful 
antiseptic.  Drainage  of  the  wound  should 
be  carefully  attended  to,  and  the  possibility 
of  the  retention  of  discharges  investigated. 
If  there  be  no  woimd,  the  source  of  the 
pyaemic  infection  should  be  perseveringly 
looked  for,  and,  if  possible,  removed,  the 
frequency  of  its  origin  in  disease  of  the 
middle  ear,  in  discharges  from  the  genital 
organs,  and  in  osteo-myelitis,  being  especially 
borne  in  mind.  The  secondary  abscesses 
should  be  opened  early;  and  this  is  especially 
important  with  regard  to  the  joints,  from 
whence  the  pus  should  be  evacuated  directly 
we  are  sure  of  its  existence.  If  symptoms  of 
pyaemia  occur  in  connexion  with  inflamma- 
tion of  a  long  bone,  the  question  of  amputa- 
tion must  be  considered;  and  there  are  strong 
reasons  for  beheving  that  by  this  measure 
the  disease  may  sometimes  be  arrested. 
During  the  progress  of  the  disease  bedsores 
must  be  carefully  guarded  against,  and  the 
diet  studiously  adjusted  to  the  daily  needs ; 
in  fact,  much  will  depend  in  this,  as  in  the 
majority  of  serious  disorders,  upon  careful 
nursing,  judicious  feeding,  and  the  observance 
of  every  hygienic  precaution. 

J.  "Warrington  Ha  ward. 

PYELITIS  {nveKos,  a  vessel).— Synon.  : 
Fr.  Pyelite  ;  Ger.  Nierenhechenentziindung. 
Inflammation  of  the  pelvis  of  the  kidney. 
See  Kidneys,  Diseases  of:  22.  Kidney,  In- 
flammation of  Pelvis  of. 

PYLEPHLEBITIS.— Inflammation  of 
the  branches  of  the  portal  vein,  often  associ- 
ated with  thrombosis.  See  Portal  Throm- 
bosis. 

PYLORUS,  Diseases  of.— The  muscu- 

lar  fibres  of  the  stomach  are  disposed  in  three 
layers.  Immediately  below  the  peritoneum 
they  are  placed  in  a  longitudinal  direction ; 
these  are  continuous  with  those  of  the  oeso- 
phagus, and  pass  downwards  over  the  organ, 
being  continued  to  the  duodenum  ;  they  are 
collected  into  bands  of  considerable  thickness 
along  the  curvatures,  especially  the  upper, 
and  become  stronger  as  they  approach  the 
pylorus.  The  middle  layer  surroimds  the 
whole  of  the  stomach,  but  to  the  left  of 
the  cardiac  orifice  the  fibres  are  thin,  arid 
are  replaced  by  those  that  are  obUque.  At 
the  pylorus  they  form  a  thick  band  or  ring, 
acting  as  a  sphincter  to  the  opening  into  the 
duodenum.  The  oblique  fibres  are  continuous 
with  the  deep  layer  of  the  muscular  coat  of 
the  oesophagus.  They  arch  over  the  fundus, 
but  are  quite  lost  towards  the  opposite  end  of 
the  organ.  The  muscular  coats  of  the  stomach 
are  formed  of  involuntary  or  unstriped  fibres. 
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being  composed  of  elongated  fibre-cells,  which 
are  united  together  by  a  sparing  amount  of 
connective  tissue.  The  connective  tissue  is 
much  thicker  and  stronger  at  the  pylorus 
than  at  other  parts  of  the  organ,  giving  a 
great  amount  of  firmness  and  strength  to 
that  region.  The  mucous  membrane  is.  also 
thicker,  and  the  gastric  tubes  are  wider  than 
elsewhere.  Most  of  these  contain  gastric 
cells,  but  are  lined  with  conical  epithelium 
to  a  greater  depth  than  in  the  more  actively 
secreting  regions.  Some  anatomists  have 
stated  that  in  the  human  stomach,  as  in 
many  of  the  lower  animals,  there  are  no 
pepsin-forming  cells  in  this  part ;  but  in 
numerous  cases  the  writer  has  been  able  to 
obtain  an  active  artificial  gastric  juice  from 
the  mucous  membrane  covering  it. 

The  pylorus  participates  in  the  diseases  of 
the  stomach,  which  are  fuUy  described  under 
that  heading  (see  Stomach,  Diseases  of).  As 
the  outlet  of  that  organ,  however,  the  patency 
of  the  pylorus  is  of  so  great  importance  that 
its  obstruction  will  be  specially  considered 
here. 

Pylorus,  Obstruction  of. — An  obstruc- 
tion to  the  passage  of  the  contents  of  the 
stomach  into  the  duodenum  is  not  infre- 
quent, and  may  arise  from  very  different 
pathological  conditions.  1.  The  most  com- 
mon of  these  is  the  presence  of  a  cancerous 
tumour  at  the  pyloric  end  of  the  stomach. 
It  usually  surroimds  the  opening,  and  rarely 
spreads  to  the  intestines.  On  microscopical- 
examination  the  muscular  fibres  in  the 
vicinity  of  such  tumours  are  sometimes 
found  to  be  hypertrophied,  the  contractile 
fibres  being  enlarged  and  increased  in  num- 
ber. More  generally  the  ceUs  are  atrophied, 
although  to  the  naked  eye  the  muscular 
bimdles  may  seem  to  be  enlarged ;  some- 
times the  contractile  cells  are  faint  and  small ; 
in  other  cases  they  are  reduced  to  fibrous 
tissue,  and  no  trace  of  the  original  structure 
can  be  discovered.  This  condition  of  the 
muscular  tissue  furnishes  us  with  an  explana- 
tion of  the  fact,  that  there  is  often  great  ob- 
struction to  the  passage  of  the  gastric  con- 
tents into  the  duodenum  where  the  pyloric 
opening  seems  only  partially  constricted,  and 
it  is  to  this  loss  of  muscular  contractility, 
and  not  to  the  mere  narrowing  of  the  open- 
ing, that  we  must  look  in  order  to  understand 
how  in  many  cases  the  stomach  becomes 
dilated  from  its  incapacity  to  discharge  its 
contents.  2.  The  pylorus  is  sometimes  nar- 
rowed by  fibroid  thicTtenvng  of  the  sub- 
mucous tissue.  This  morbid  change  may  be 
confined  to  the  opening  only,  or  it-  may  extend 
some  distance  from  the  part  chiefly  affected, 
producing  a  hard,  leathery  condition  of  the 
coats.  The  same  effect,  although  to  a  less 
degree,  is  produced  by  an  obstruction  of  this 
kind,  as  by  cancer.  The  muscular  bundles 
become  hypertrophied,  their  contraction 
being  embarrassed  by  the  tough,  fibrous 


tissue  that  surrounds  and  separates  them. 

3.  The  pyloric  opening  may  be  obstructed  by 
an  ulcer.  This  may  arise  either  by  its  cicatrix 
producing  a  contraction,  which  leaves  only  a 
small  opening  through  which  the  food  has  to 
find  its  way  ;  or,  on  the  other  hand,  the  mus- 
cular coat  may  have  been  destroyed  by  the 
ulceration,  and  the  stomach  may,  in  this  way, 
be   unable   to  force  onwards  its  contents. 

4.  The  pylorus  or  the  duodenum  may  be 
constricted  by  the  pressure  of  a  tumour. 
Cases  have  occurred  where  a  cancerous  gall- 
bladder has  compressed  these  parts,  but 
more  generally  the  pressure  is  caused  by 
glands  erdarged  by  malignant  disease.  In  a 
case  which  came  under  the  notice  of  the 
writer,  the  opening  was  constricted  by  en- 
larged scrofulous  glands  occurring  in  a  man 
affected  with  phthisis.  5.  Adhesions  may 
form  between  the  duodenum  or  pylorus  and 
the  neighbouring  parts,  and  in  this  way  they 
may  produce  a  difliculty  in  the  passage  of 
the  food  from  the  stomach.  A  curious  case 
fell  imder  the  writer's  notice  in  which  a  man 
received  a  severe  blow  in  the  abdomen,  which 
was  followed  by  symptoms  of  obstructed 
pylorus.  On  post-mortem  examination  a 
portion  of  the  upper  part  of  the  small  intes- 
tine was  found  to  be  bent  upon  itself  by  the 
exudation  of  lymph  into  the  mesentery  close 
to  its  edge. 

Effects. — The  effect  of  any  considerable 
obstruction  at  the  pyloric  opening  is  to  pro- 
duce a  greater  or  less  degree  of  dilatation  of 
the  stomach.  The  most  prominent  symptom 
is  vomiting,  occurring  at  irregular  intervals, 
and  usually  several  hours  after  taking  food. 
Along  with  this  we  find  heartburn,  and  other 
signs  of  indigestion  ;  and  a  gradual  loss  of 
flesh  and  strength.  The  treatment  must  be 
directed  to  these  effects  and  symptoms.  See 
Stomach,  Diseases  of :  7.  Dilatation. 

Samuel  Fenwick. 

PYONEPHRITIS.— Inflammation  of 
the  kidney,  leading  to  the  formation  of 
abscess.  See  Kidneys,  Diseases  of:  28. 
Kidney,  Suppurative  Inflammation  of. 

PYOPNEUMOTHORAX.— A  morbid 
condition  of  the  pleural  cavity,  in  which  it 
contains  both  pus  and  gas.  See  Pleura, 
Diseases  of. 

PYRENEES.  —  See  BAGNi:EES-DE-Bi- 
goere  ;  Eaux  -  Bonnes  ;  Eaux  -  Chaudes  ; 
and  Pau  ;  and  Climate,  Treatment  of  Dis- 
ease by. 

PYREXIA  {nvp,  fire  ;  and  fX'^,  I  have). 
This  word  is  sometimes  employed  as  a 
synonym  for  fever ;  but  it  is  more  properly 
appUed  to  the  elevation  of  the  body-heat 
which  is  one  of  the  phenomena  of  fever.  See 
Fever  ;  and  Temperature. 

PYRMONT,  in  Germany.  —  Iron 
waters  and  salt  waters.  See  Mineral 
Waters. 
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PYROMAWIA.  —  A  name  which  has 
been  given  to  insanity  when  the  patient 
manifests  a  propensity  to  incendiarism.  Its 
claim  to  be  regarded  as  a  special  form  of 
insanity  has  not  been  established.  See 
Insanity,  Varieties  of. 

PYROSIS  (TTvpoo),  I  burn).— Synon.  : 
"Water-brash  ;  Fr.  Pyrosis  ;  Ger.  Sodbrennen. 

Description.  —  Patients  affected  with 
water-brash  experience  a  severe  spasmodic 
pain  at  the  epigastrium,  which  is  often 
attended  with  a  feeling  of  constriction  ;  and 
after  the  lapse  of  a  few  minutes  relief  is  afforded 
by  the  rejection  of  a  quantity  of  watery  fluid. 
The  fluid  is  usually  tasteless,  without  any 
odour,  and  seldom  amounts  to  more  than  two 
or  three  ounces.  Microscopically,  it  presents 
numerous  epithelial  scales  from  the  mouth, 
and  the  writer  has  also  found  in  it  some 
gastric  cells.  It  is  neutral  to  test-paper,  is 
not  albuminous,  and  in  one  case  in  which  he 
carefully  examined  it,  it  gave  a  dense  preci- 
pitate with  baryta,  and  a  bulky  precipitate 
with  nitrate  of  silver,  soluble  in  nitric  acid. 
Frerichs  remarked  that  the  fluid  contains 
sulphocyanuret  of  potassium,  and  therefore 
believed  it  was  only  saliva.  But  it  is  evident 
that  it  can  scarcely  be  possible  to  obtain  it 
entirely  free  from  the  salivary  secretion,  and 
therefore  no  great  weight  can  be  allowed  to 
the  observation.  However,  in  some  cases 
the  fluid  rejected  is  evidently  only  saliva. 
Water-brash  is  not  necessarily  connected 
with  structural  disease  of  the  stomach,  for 
the  majority  of  those  who  suffer  from  it 
recover  perfectly.  In  some  persons  affected 
with  disease  of  the  pylorus,  the  rejection 
of  a  tasteless  fluid  takes  place,  but  this  is 
not  necessarily  accompanied  nor  preceded  by 
pain. 

Etiology  and  Pathology. — "Water-brash 
seldom  occurs  before  puberty ;  .it  affects 
females  more  frequently  than  males ;  and 
chiefly  presents  itself  in  persons  of  middle 
age.  It  is  more  prevalent  in  some  countries 
than  in  others ;  and  is  most  general  amongst 
those  who  subsist  on  food  of  a  coarse  and 
indigestible  kind.  Much  difference  of  opinion 
has  been  expressed  as  to  the  source  of  the 
fluid  which  constitutes  water-brash.  It  has 
been  referred  to  the  oesophagus,  stomach, 


duodenum,  and  pancreas.  The  pancreas 
seems  unlikely  to  be  the  organ  from  which  it 
comes,  for  the  fluid  is  unmixed  with  bile,  and 
we  should  imagine  a  more  violent  efibrt 
would  be  required  to  reject  it  from  a  part 
80  distant  from  the  mouth.  Again,  the  oeso- 
phagus is  very  intolerant  of  any  collection 
of  liquid  in  it,  and  it  would  only  be  by  a 
spasmodic  closure  of  the  cardiac  orifice  that 
such  an  accimaulation  could  occur  in  this 
tube.  As  regards  the  stomach,  it  seems  'im- 
probable that  the  larger  and  more  active  end 
of  this  organ  should  be  the  source  of  the 
liquid,  for  any  irritation  woidd  produce  an 
acid,  not  a  tasteless,  fluid.  At  the  pyloric 
end,  however,  there  is  a  mass  of  tubes,  lined 
chiefly  with  conical  epithelium,  the  office  of 
which  is  to  secrete  mucus ;  and  as  the  only 
structural  change  that  has  been  foimd  along 
with  water-brash  is  thickening  at  the  pylorus, 
we  may  reasonably  conclude  that  this  is  the 
part  whence  the  fluid  is  ordinarily  derived. 

Treatment. — All  sources  of  gastric  irrita- 
tion should  be  removed,  such  as  every  form 
of  insoluble  or  irritating  food.  Astringents, 
vsdth  or  without  opium,  are  the  most  effica- 
cious remedies.  They  should  be  given  in 
the  intervals  between  digestion,  so  that  they 
may  act  directly  on  the  mucous  membrane. 
Lime-water,  bismuth,  zinc,  or  other  mineral 
astringents,  or  vegetable  astringents,  such  as 
kino,  krameria,  logwood,  or  tannic  acid,  may 
be  preferred;  but,  on  the  whole,  the  writer  has 
found  the  oxide  and  nitrate  of  silver  the  most 
efficacious.  Unless  there  be  some  objection 
to  it,  opium  may  be  combined  with  the 
astringents,  as  it  both  lessens  the  pain  and 
seems  to  restrain  undue  secretion ;  or  mer- 
cturial  alteratives  may  be  given,  as  their  use 
is  often  attended  with  the  best  results. 

Samuel  Fenwick. 

PYSTJA"Cr,  in  Hungary.  — Thermal 
sulphur  waters.    See  Mineral  "Waters. 

PYTHOaENIC  FEVER  {nve<o,Irot; 
andyfT/mo),  I  beget). — A  synonym  for  typhoid 
fever.    See  Typhoid  Fever. 

PY'U'RIA  {nvov,  pus ;  and  ovpov,  the 
urine). — A  name  for  a  condition  of  the  urine 
in  which  it  contains  pus.  See  Ueine,  Mor- 
bid Conditions  of. 
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QUARANTINE  (Ital.  quaranta,  forty). 
Synon.  :  Fr.  Quarantadne ;  Ger.  Qua/rantmie. 

Definition. — The  enforced  isolation  of  in- 
dividuals and  certain  objects  coming,  whether 
by  sea  or  by  land,  from  a  place  where  dan- 


gerous conununicable  disease  is  presumably 
or  actually  present,  with  a  view  of  limiting 
the  spread  of  the  malady.  The  objects  Hable 
to  quarantine  include— on  the  assumption  of 
their  being  apt  to  cai-ry  the  contagion  or 
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infection  of  the  disease— the  luggage  and 
personal  effects  of  the  individuals  isolated, 
certain  articles  of  merchandise,  and  ships; 
and,  in  land  quarantine,  carriages  and  other 
vehicles.  Sometimes  entire  communities  and 
districts  are  subjected  to  quarantine. 

HiSTOEY. — According  to  systematic  vTriters, 
quarantine  had  its  origin  in  the  fourteenth 
century,  when  the  principle  of  isolation,  ap- 
phed  from  a  much  earlier  period  to  leprosy 
{mal  de  St.  Lazare),  began  to  be  extended 
to  pestilential  diseases;  and  leper  hospitals 
{lazarets),  then  falhng  into  disuse  from  the 
decline  of  the  disease,  were  converted  to  (as 
we  should  now  say)  quarantine  uses.  To 
this  day  quarantine  establishments  retain 
the  name  significant  of  their  original  pur- 
pose— namely,  lazarets.    Fodere  suggests 
that  the  period  of  forty  days  during  which  it 
was  customary  formerly  to  enforce  isolation, 
and  from  which  the  designation  quarantine 
is  derived,  had  its  source  in  the  teaching  of 
Hippocrates,  who,  according  to  Pythagoras, 
attributed  a  special  virtiie  for  the  completion 
of  many  things  to  that  period  of  time.  The 
methodical  establishment  of  quarantine  dates 
from  the  sixteenth  century,  when  the  earhest 
doctrines  of  contagion,  in  the  original  accep- 
tation of  the  term,  were  also  formulated. 
These  doctrines,  fantastic  though  in  many 
respects  they  now  appear,  stiU  largely  adhere 
to  the  practice  of  quarantine.    Plague,  as  we 
now  rmderstand  the  word  {see  Plague),  was 
the  disease  against  which  quarantine  was 
chiefly,  indeed  almost  whoUy,  levelled,  until 
the  beginning  of  the  present  century;  and 
the  system  is  so  imbued  with  the  notions 
formerly  held  as  to  this  malady  that  it  has 
been  found  impossible  to  disembarrass  it 
from  them,  in  endeavouring  to  apply  quaran- 
tine to  other  forms  of  disease.    It  is  note- 
worthy that,  as  plague  decUned  in  Western 
Europe,  and  the  area  of  its  prevalence  in  the 
Levant  became  more  and  more  restricted, 
the  system  of  quarantine  appears  to  have 
become  more  elaborate.   Speculative  notions, 
uncontrolled  by  experience,  and  apphed  to 
the  system,  caused  it  to  be  overlaid  with 
grotesque  and  puerile  details.  Notwithstand- 
mg,  however,  these  drawbacks,  the  arbitrari- 
ness of  the  system,  and  the  losses  it  inflicted 
upon  commerce,  without  obvious  propor- 
tionate gains,  the  advantages  offered  by 
quarantine  in  the  protection  of  a  country 
from  pestilential  disease  appeared  theoretic- 
ally to  be  so  great,  that  neither  admmistra- 
tive  foUies,  nor  the  lessons  as  to  its  fallacies 
denyed  from  experience,  nor  its  general 
futilities,  availed  to  bring  about  the  substi- 
tution of  a  more  rational  system  of  protec- 
tion. ^ 

Quarantuie  remained  substantially  un- 
modified from  the  termination  of  the  last 
century  to  the  fifth  decade  of  the  present 
since  which  time  it  has  undergone  great 
changes,  with  a  view  of  rendering  the  prac- 


tice more  consistent  with  existing  knowledge 
of  the  diseases  to  which  it  is  applied,  and  of 
freeing  it  from  the  more  preposterous  deten- 
tions and_  practices  which  had  become  at- 
tached to  it. 

Quarantine  Acts.— In  the  present  article 
we  shall  deal  only  with  quarantine  as  it 
exists  in  this  country.  In  Great  Britain  and 
Ireland,  quarantine,  which  is  carried  out 
imder  an  Act  of  Parliament  passed  in  the 
reign  of  George  IV.  (6  Geo.  IV.  c.  78),  has 
no  longer  a  medical  signification.  It  is  prac- 
tised, and  that  only  to  a  limited  extent,  solely 
with  a  view  of  relieving  our  maritime  com- 
merce from  disabilities  which  would  else 
be  imposed  upon  it  by  other  countries,  in 
which  quarantine  is  regarded  as  an  essential 
part  of  the  pubUc  -  health  administration. 
The  regulation  of  quarantine  is  not  a  func- 
tion of  the  department  of  the  Government 
which  is  concerned  with  the  sanitary  ad- 
ministration of  the  kingdom  (the  Local 
Government  Board),  but  of  the  Privy  Coun- 
cil, aided  by  the  Board  of  Trade,  the  subject 
being  dealt  with  as  an  international  commer- 
cial question.  In  what  follows  an  authorita- 
tive official  memorandum  of  the  late  Dr.  E. 
G.  Seaton  (formerly  medical  officer  of  the 
Local  Government  Board)  on  the  subject  is 
closely  adhered  to. 

The   Quarantine  Act  provides  for  land 
quarantine  and  the  quarantine  of  inland 
waters,  as  weU  as  for  maritime  quarantine — 
internal  and  external  quarantine,  so  to  speak. 
It  does  not  appear  that  internal  quarantine 
has  ever  been  enforced  in  this  country  since 
the  Act  was  passed.    Maritime  quarantine 
alone  has  been  practised,  and  this  has  been 
applied  to  three  diseases  only,  aU  of  them 
infectious  diseases  of  foreign  origin,  namely, 
plague,  cholera,  and  yellow  fever.    Of  plague 
there  has  been  no  question  in  English  ports 
for  the  last  thirty  years  or  thereabouts,  ex- 
cept a  slight  alarm  in  1879,  consequent  upon 
an  outbreak  in  south-eastern  Eussia,  in  the 
province  of  Astrakhan.     Against  cholera, 
quarantine  has  not  been  enforced  since  1858, 
its  futility  as  a  precautionary  measure  in  this 
country  having  then  been  abundantly  mani- 
fested.   Yellow  fever  is  the  sole  disease  at 
present  subjected  to  it  in  our  ports,  and  this, 
as  already  stated,  not  from  the  medical  ne- 
cessity, but  from  the  commercial  exigency 
of  the  case.    The  only  quarantine  establish- 
ment now  remaining  in  England — that  at 
the  Motherbank — is  maintained  in  respect  of 
this  disease.    Infectious  diseases  habitually 
current  in  this  country,  such  as  small-pox 
and  scarlet  fever,  notwithstanding  that  the 
phraseology  of  the  Quarantine  Act  covers 
OMy  'infectious  disease  or  distemper,'  have 
always  been  in  practice  exempt  fi'om  quaran- 
tine, and  dealt  with  under  the  general  sani- 
tary law  of  the  kingdom.   It  appears  to  have 
been  recognised  that  measures,  primarily 
designed  to  prevent  the  introduction  into  the 
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country  of  diseases  only  coming  to  us  from 
abroad,  and  which  involved  international 
considerations,  would  be  misapphed  if  used 
for  the  purpose  of  preventing  the  importation 
of  diseases  ordinarily  existing  here,  the  Hmi- 
tation  of  which,  and  not  the  exclusion,  could 
alone  be  in  question. 

In  reference  to  cholera,  foreign  countries 
have,  during  recent  years,  shown  a  readiness 
to  modify  the  requirements  of  quarantine, 
and  substitute  shorter  periods  of  detention 
for  those  formerly  insisted  on.  Conferences 
between  representatives  of  the  Powers  have 
been  held  at  Paris  in  1854,  Constantinople  in 
1866,  Vienna  in  1874,  Rome  in  1885,  Venice 
in  1892  (the  conclusions  of  which  were  sub- 
sequently modified  at  Paris),  and  Dresden  in 
1893,  when  Great  Britain  was  represented 
by  Mr.  Strachey,  the  resident  Minister  at 
Dresden,  Dr.  Thorne  Thorne,  C.B.,  Medical 
Officer  of  the  Local  Government  Board,  and 
Mr.  H.  Farnall,  C.M.G.,  of  the  Foreign  Office. 
Inasmuch  as  the  conclusions  of  this  last  con- 
ference have  been  accepted  by  the  English 
Government,  it  wiU  be  convenient  to  give 
a  brief  account  of  their  nature. 

I.  Notification  to  Foreign  Governments. — 
A  cholera  centre  ^  is  to  be  notified  to  all  the 
Governments  signing  this  agreement.  Iso- 
lated cases  are  not  necessarily  to  be  notified. 
Communications  concerning  progress  of  dis- 
ease are  to  be  made  at  least  once  a  week. 

II.  Circumstances  under  which  Districts 
are  to  be  deemed  Infected. — A  district  is  to 
be  considered  infected  when  the  existence  of 
a  cholera- centre  has  been  officially  stated; 
no  longer  infected  when  no  deaths  or  fresh 
cases  have  occmrred  within  five  days,  and 
the  measures  for  necessary  disinfection  have 
been  taken. 

[The  word  '  district '  is  appUed  to  any  part 
of  a  country  placed  under  a  well-defined 
administration.] 

III.  Limitation  to  Infected  Districts  of 
Preventive  Measures. — Measures  for  limiting 
the  spread  of  the  epidemic  are  only  to  apply 
to  products  of  the  infected  districts,  and  not 
then  if  the  products  have  left  the  country 
five  days  before  the  outbreak  began. 

IV.  Merchandise  or  Dangerous  Articles 
considered  from  the  point  of  view  of  (1) 
Prohibition  of  Importation  and  Transit, 
and  (2)  of  Disinfection. 

1.  The  only  things  to  be  forbidden  are :  (a) 
body-Unen,  clothes  in  use,  bedding  (except 
when  considered  as  luggage  or  when  moving 
from  one  house  to  another,  when  they  are  to 
be  specially  dealt  with) ;  (6)  rags  and  drills, 

1  The  term  actually  used  is  foyer,  and  is  thus 
referred  to  by  the  Lancet  of  July  15, 1898,  p.  152: 
'  Practically  the  use  of  the  term  foyer  means  that 
it  there  are  isolated  cases  of  cholera  the  French 
Government  will  not  notify ;  but  if  cases  are  grouped 
together  and  form  a  sort  of  kernel — a  centre,  a  focus, 
radiating,  scattering  around  the  germs  of  disease — 
then  the  French  Government  will  notify.' 


but  the  following  are  not  to  be  prohibited: 
rags  compressed  by  hydraulic  power,  which 
are  forwarded  as  wholesale  merchandise  and 
labelled  with  name  of  the  place  of  destina- 
tion, &c. ;  and  clean  clippings  coming  direct 
from  spinning,  weaving,  making  up,  or  bleach- 
ing estabhshments ;  artificial  wool,  and  firesh 
paper  shavings.  Goods  are  not  to  be  detained 
in  quarantine  on  the  frontiers  of  countries. 

2.  Disinfection  of  baggage  is  to  be  obU- 
gatory  in  respect  of  such  things  as  clothes, 
dirty  linen,  &c.,  coming  firom  an  infected  dis- 
trict, if  the  local  sanitary  authority  consider 
them  contaminated.  Merchandise  is  to  be 
disinfected  so  as  to  damage  as  little  as  pos- 
sible ;  each  State  is  to  arrange  the  method  of 
disinfection.  Letters  or  printed  matter  are 
not  to  be  disinfected. 

V.  Measv/res  at  Land  Frontiers — Railways, 
Travellers. — Infected  carriages  are  not  to  be 
retained  at  firontier  towns — if  soiled,  they 
are  to  be  detached  for  disinfection  wherever 
possible.  Land  quarantine  is  no  longer  to  be 
estabhshed.  Only  persons  suffering  from 
cholera  and  those  attacked  with  a  choleri- 
form  disease  are  to  be  detained.  The  officials 
of  the  railway  are  to  see  if  aU  travellers  are 
well — if  ill,  a  medical  man  is  to  be  called  in. 
Inspection  is  to  be  made,  if  possible,  at  the 
Custom-house  stations  so  as  to  hinder  travel- 
lers as  Uttle  as  possible.  On  arrival  at 
destination,  travellers  coming  from  infected 
districts  are  to  be  subject  to  five  days'  ob- 
servation dating  from  the  time  of  their  de- 
parture from  such  districts.  This,  of  course, 
does  not  apply  in  the  case  of  Great  Britain, 
which  has  no  land  firontier. 

Special  measures  may  have  to  be  taken 
with  regard  to  bohemians,  vagabonds,  emi- 
grants, and  persons  travelling  in  parties. 

VI.  Begulation  of  Frontier  Traffic.  — 
Frontier  traffic  arrangements  are  to  be  left 
to  special  measures  to  be  taken  by  the  neigh- 
bouring (adjoining)  countries. 

VII.  Waterways. — The  arrangements  for 
regulating  traffic  are  to  be  left  to  the  States 
on  river  banks.  Those  regulations  in  force 
in  Germany  in  1892  are  recommended. 

VIII.  Measures  to  be  taken  at  Ports. — A 
ship  is  to  be  considered  infected  which  has 
cholera  on  board,  or  if  it  has  had  fresh 
cases  of  cholera  during  the  preceding  seven 
days;  to  be  considered  as  suspected  where 
there  have  been  cases  on  board  though  not 
during  the  last  seven  days  ;  to  be  considered 
as  healthy,  though  coming  from  an  infected 
port,  if  having  had  neither  case  of  cholera 
nor  death  from  cholera  on  board  before 
the  departure,  during  the  voyage,  or  smce 
arriving. 

Infected  ships  are  to  submit  to  the  foUow- 

^%.)  The  sick  are  to  be  disembarked  and 
isolated.  (2)  The  others  are  to  disembark 
and  remain  under  observation  during  a  period 
not  exceeding  five  days.    [The  signatui-e  of 
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Great  Britain  to  the  Dresden  Convention 
was  conditional  that  for  the  purposes  of 
England  the  '  observation  '  should,  both  for 
infected  and  suspected  ships,  be  in  the  homes 
of  the  persons  under  observation  instead  of 
in  any  specially  provided  place.]  (3)  Dirty 
linen  and  clothes,  &c.,  belonging  to  passengers 
aa"e  to  be  disinfected,  if  deemed  contaminated 
by  the  sanitary  authority,  as  well  as  the  ship 
or  part  of  ship  infected. 

Suspected  ships  are  to  submit  to — 
(1)  Medical  inspection,  (2)  disinfection,  (3) 
removal  of  bilge-water  after  being  disinfected, 
and  substitution  of  good  drinking-water  in 
place  of  that  stored  on  board. 

It  is  recommended  that  passengers  should 
be  under  observation  not  more  than  five  days 
from  the  date  of  arrival,  and  that  the  disem- 
barkation of  the  crew  should  be  delayed. 
_  Healthy  vessels  are  to  be  allowed  free  pra- 
tique. It  is,  however,  permissible  that  the 
authority  of  the  port  may  in  the  case  of 
healthy  vessels  adopt  the  same  measures  as 
in  the  case  of  suspected  vessels,  except  that 
the  period  of  observation  (five  days)  should 
date  from  the  time  of  departure  of  the  vessel 
instead  of  the  date  of  arrival. 

The  authority  of  the  port  is  to  take  into 
consideration,  before  ordering  these  measures 
to  be  adopted,  the  presence  of  a  doctor  and 
of  a  disinfecting-stove  on  board  the  vessel. 
Special  precautions  are  to  be  taken  on 
vessels  crowded  with  emigrants,  and  insani- 
tary vessels.  Goods  arriving  by  sea  can  only 
be  treated  similarly  to  those  arriving  by  land. 
All  ships  refasing  to  submit  to  the  port 
arrangements  are  free  to  put  out  to  sea. 
They  may  only  unload  after  the  necessary 
precautions  have  been  taken— (1)  isolation; 
(2)  removal  of  bilge-water ;  (3)  substitution 
of  good  water.  No  passengers  are  to  disem- 
bark unless  willing  to  submit  to  the  port 
regulations.  Every  country  should  provide 
at  least  one  port  on  each  of  its  coasts  vdth 
the  organisation  and  apparatus  for  receiving 
ships  whatever  their  sanitary  state.  Coast- 
ing vessels  are  to  be  subject  to  special  regu- 
lations, to  be  arranged  between  the  countries 
mterested. 

Special  measures  are  to  be  taken  with 
regard  to  vessels  coming  from  an  infected 
port  and  gomg  up  the  Danube.  Until  the 
town  of  SouHna  is  provided  with  a  good 
water-supply,  aU  boats  going  up  the  river  are 
to  be  subjected  to  rigorous  hygienic  measures, 
forbidden  ^  passengers  is  to  be  strictly 

It  is  interesting  to  observe  that,  while 
loreign  countries  are  thus  agreeing  to  regu- 
lations which  approximate  in  some  degree 
to  those  which  are  in  force  in  Great  Britain 
ilntish  colomes,  having  independent  control 
in  respect  of  this  subject,  maintain  a  more 
ngid  system  of  quarantine,  and  do  not  limit 
"s  apphcation  to  diseases  which  in  this 
country  are  subject  to  the  quarantine  law 


Thus  Malta,  Gibraltar,  and  Cyprus,  as  well 
as  the  more  distant  colonies,  adhere  to  the 
old  quarantine  system;  and,  indeed,  the 
West  Indian  colonies  have  during  the  present 
year  (1893)  enacted  a  quarantine  law,  to 
which  reference  may  be  made  as  illustrative 
of  the  action  of  colonies  in  this  respect. 

The  measm-es  which  have,  in  England, 
been  substituted  for  quarantine  against  cho- 
lera— the  only  foreign  epidemic  which  at 
present  much  concerns  the  health  of  this 
country  —  consist  in  a  'system  of  medical 
inspection,'  the  details  of  which  are  set  forth 
in  the  Orders  of  the  Local  Government 
Board,  dated  the  28th  of  August,  1890,  the 
29th  and  31st  of  August,  1892,  and  the  6th 
of  September,  1892.  This  plan  difi"ers  from 
'quarantine'  in  the  following  essential  re- 
spects : — 

(a)  It  affects  only  (1)  such  ships  as  have 
been  ascertained  to  be,  or  as  there  is  reason- 
able ground  to  suspect  of  being,  infected 
with  cholera  or  choleraic  diarrhoea  ;  no 
vessel  being  deemed  infected  unless  there 
has  been  actual  occurrence  of  cholera  or  of 
choleraic  diarrhoea  on  board  in  the  course  of 
the  voyage.  (2)  Ships  not  infected  with 
cholera,  but  having  passengers  on  board  who 
are  in_  a  filthy  or  otherwise  unwholesome 
condition.  (3)  Ships  coming  from  a  place 
infected  with  cholera. 

(b)  It  provides  for  the  detention  of  the 
vessel  so  long  as  is  necessary  for  the  require- 
ments of  a  medical  inspection;  for  dealing 
with  the  sick  (if  any)  in  the  manner  it  pre- 
scribes; and  for  carrying  out  the  processes 
of  disinfection. 

Any  person  suffering  from  cholera  must  be 
removed,  if  his  condition  admit  of  it,  to  some 
hospital,  or  other  suitable  place  for  that  pur- 
pose appointed  by  the  sanitary  authority; 
and  no  person  so  removed  may  leave  such 
hospital  or  place  until  the  medical  oflScer  of 
health  has  certified  that  he  is  free  from  the 
disease.  If  any  person  suffering  from  cholera 
cannot  be  removed,  the  ship  must  remain 
subject  to  the  control  of  the  medical  officer 
of  health.  If  any  person  is  certified  by  the 
medical  officer  of  health  to  be  suffering  from 
any  illness  which  he  suspects  to  be  cholera, 
such  person  may  be  removed  to  some  hos- 
pital, or  other  suitable  place  provided  by  the 
sanitary  authority,  or  be  detained  on  board 
the  ship  for  any  period  not  exceeding  two 
days. 

(c)  It  subjects  the  healthy  on  board  to 
detention  only  for  such  length  of  time  as 
admits  of  their  state  of  health  being  deter- 
mined by  medical  examination,  or  imtil  they 
have  satisfied  the  medical  officer  of  health 
as  to  their  names,  places  of  destination,  and 
addresses  at  such  places.  The  name  and 
address  of  any  such  person  is  to  be  forthwith 
given  by  the  medical  officer  of  health  to  the 
clerk  to  the  sanitary  authority,  who  is  re- 
quired to  transmit  the  same  to  the  local 

R  B  2 


6l2 


QUAEANTINE 


authority  of  the  district  in  which  the  place  of 
destination  of  such  person  is  situate. 

In  the  case  of  ships  infected  with  cholera, 
or  which  have  come  from  a  place  infected 
with  cholera,  the  medical  officer  of  health 
may  direct  the  bilge-water  to  be  pumped  out 
before  such  ship  enters  any  dock  or  basin; 
and,  on  the  sanitary  authority  providing  a 
proper  supply  of  water  for  drinking  and  cook- 
ing purposes  for  persons  on  board  the  ship, 
he  may  direct  all  casks  or  tanks  on  board 
the  ship  containing  water  for  the  use  of  such 
persons  to  be  emptied;  and  the  master  is 
required  to  cause  these  directions  to  be  car- 
ried into  effect. 

In  addition  to  the  above  Orders,  others 
have  been  issued  from  time  to  time  regu- 
lating the  admission  of  rags  from  foreign 
coimtries  infected  with  cholera. 

The  measures  for  dealing  with  the  sick 
under  the  Orders  of  the  Local  Government 
Board,  are  but  an  adaptation  to  a  particular 
exigency  of  the  principles  of  sanitary  admi- 
nistration with  regard  to  infectious  diseases, 
which  are  in  force  under  the  general  sanitary 
law  of  the  kingdom. 

But  though  quarantine  has  no  present 
practical  existence  in  this  coimtry,  except  as 
regards  yellow  fever,  and  all  other  infectious 
diseases  are  dealt  with  either  imder  the  gene- 
ral sanitary  law  of  the  country,  or  such  modi- 
fication of  it  as  has  been  just  described  with 
regard  to  cholera,  the  machinery  which  is 
maintained  under  the  Quarantine  Acts,  for 
obtaining  information  as  to  the  existence  of 
infectious  diseases  on  board  foreign-coming 
ships,  is  made  available  for  dealing  with  all 
diseases  of  that  kind,  whether  they  are  qua- 
rantinable  or  not.  The  quarantine  questions, 
as  they  are  termed,  which  it  is  the  duty  of 
the  Customs  to  put  to  the  masters  of  all  such 
vessels,  embrace  all  infectious  diseases ;  and, 
in  the  event  of  any  such  disease  not  of  a 
quarantinable  kind  being  found  to  exist  on 
board,  or  to  have  existed  in  the  coiurse  of  the 
voyage,  the  quarantine  officer  is  required  to 
detain  the  vessel,  and  to  forward  the  informa- 
tion with  the  least  practicable  delay  to  the 
sanitary  authority  of  the  port.  In  regard  to 
cholera,  moreover,  both  the  Customs  and  the 
sanitary  authority  have  certain  powers  of 
detaining  the  vessel  specified  in  the  Orders 
of  the  Local  Government  Board  above  re- 
ferred to. 

The  provisions  under  Articles  12,  13,  and 
14  of  the  Order  of  the  Local  Government 
Board  of  1890,  as  to  the  mode  of  dealing 
with  persons  who  may  arrive  from  abroad 
infected  with  cholera,  will  be  better  under- 
stood if  a  succinct  statement  be  made  of  the 
ordinary  provisions  of  the  aw  with  regard 
to  infectious  diseases  m  England.  The 
authorities  which  have  to  administer  that 
law,  as  now  existing  under  the  Pubhc 
Health  Act,  1875,  are  the  urban,  rural,  and 
port  sanitary  authorities  of  the  districts  into 


which  the  whole  kingdom  is  divided.  These- 
authorities  are  empowered — 

{a)  To  provide  hospitals  or  temporary 
places  for  the  reception  of  the  sick  (section 
131); 

(b)  "^Vhere  a  hospital  or  place  for  such 
purpose  is  provided,  to  remove  thither  by 
order  of  any  justice,  on  a  certificate  signed 
by  a  legally  qualified  medical  practitioner, 
any  person  who  is  sufi'ering  from  any  dan- 
gerous infectious  disorder,  and  is  without 
proper  lodging  or  accommodation,  or  lodged 
in  a  room  occupied  by  more  than  one 
family,  or  on  board  any  ship  or  vessel  (sec- 
tion 124) ; 

(c)  To  make  regulations  (to  be  approved 
by  the  Local  Government  Board)  for  remov- 
ing to  any  hospital,  to  which  the  local  autho- 
rity is  entitled  to  remove  patients,  and  for 
keeping  in  such  hospital  so  long  as  may  be 
necessary,  any  persons  brought  within  their 
district  by  any  ship  or  boat  who  are  infected 
with  a  dangerous  infectious  disorder  (section 
125) ; 

(d)  To  provide  and  maintain  a  carriage  or 
carriages  suitable  for  the  conveyance  of  per- 
sons suffering  imder  any  infectious  disorder 
(section  123) ; 

(e)  To  cleanse  and  disinfect  infected  pre- 
mises, and  articles  therein ;  to  destroy  any 
bedding,  clothing,  or  other  articles  which  have- 
been  exposed  to  infection  from  dangerous 
infectious  disorder,  giving  compensation  for 
the  same;  and  to  provide  all  necessary 
means  for  the  disinfection  of  infected  things 
(sections  120,  121,  122)  ; 

(/)  To  take  proceedings  against  (1)  any 
person  who,  while  suffering  from  any  dan- 
gerous infectious  disorder,  wUfully  exposes 
himself,  without  proper  precautions  against 
spreading  the  said  disorder,  in  any  street, 
public  place,  shop,  inn,  or  pubhc  conveyance, 
or  enters  into  any  public  conveyance  without 
previously  notifying  to  the  owner,  conductor, 
or  driver  thereof  that  he  is  so  suffering ;  or 
(2)  any  person  who,  being  in  charge  of  any 
person  so  suffering,  so  exposes  such  sufferer 
or  (3)  any  person  who  gives,  lends,  sells, 
transmits,  or  exposes  without  previous  disin- 
fection, any  bedding,  clothing,  rags,  or  other 
things  which  have  been  exposed  to  infection 
from  any  such  disorder;  or  (4)  any  owner  or 
driver  of  a  pubUc  conveyance  who  shall  not 
have  immediately  provided  for  the  disinfec- 
tion of  such  conveyance,  after  it  has  to  his- 
knowledge  conveyed  any  person  suffering 
from  a  dangerous  infectious  disorder ;  or  (5) 
the  owner  of  any  house,  in  which  any  person 
has  been  suffering  from  any  dangerous  infec- 
tious disorder,  who  shall  knowingly  let  it  or- 
part  of  it  for  hire,  without  having  previously 
disinfected  it,  and  aU  articles  therein  hable 
to  retain  infection,  to  the  satisfaction  of  a. 
legally  quaUfied  medical  man ;  or  (6)  any 
person  who,  showing  for  the  purpose  ot  iet- 
tmg  for  hire  any  house  or  part  of  a  house,. 
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■shall  make  false  statements  as  to  the  exist- 
ence of  infectious  disease  therein,  or  within 
six  weeks  previously  (the  several  acts  here 
enumerated  constituting  offences  liable  to 
penalty  under  the  Public  Health  Act,  ss. 
126,  128,  129) ;  . 

(g)  To  provide  mortuaries,  and  to  obtam 
the  removal  thither,  by  order  of  a  justice,  of 
the  body  of  anyone  who  has  died  of  any 
infectious  disease,  which  is  retained  in  a 
room  where  persons  live  or  sleep,  or  of  any 
dead  body  in  such  a  state  as  to  endanger  the 
health  of  the  inmates  of  the  house  or  room 
in  which  it  is  retained  (sections  141,  142) ; 

(h)  To  make  inspection  of  their  district, 
with  a  view  to  ascertain  what  nuisances  exist 
calling  for  abatement  under  the  powers  of  the 
Act,  and  to  enforce  the  provisions  of  this  Act 
in  order  to  abate  the  same  (section  92) :  a 
provision  which  extends  to  shipping — any 
ship  or  vessel  lying  in  any  river,  harbour,  or 
other  water,  within  the  district  of  a  sanitary 
^authority,  being  subject  to  the  jiu-isdiction  of 
that  authority,  in  the  same  manner  as  if  it 
were  a  house  within  such  district ; 

(i)  Finally,  to  appoint  a  medical  officer  of 
health,  inspector  of  nuisances,  or  several  of 
those  officers,  according  to  the  needs  of  the 
district,  and  other  requisite  officers  to  aid 
them  in  the  proper  and  efficient  execution  of 
.the  Act  (sections  189, 190).  The  duties  of  the 
medical  officer  of  health  and  of  the  inspec- 
tor of  nuisances,  when  (as  is  the  case  in  the 
greater  number  of  instances)  the  assent  of 
the  Local  Government  Board  has  to  be  given 
to  their  appointment,  are  set  forth  in  Orders 
•of  the  Board  dated  March  1880. 

Beyond  the  powers  conferred  upon  Sani- 
tary Authorities  by  the  Public  Health  Act, 
1875,  other  powers  of  considerable  impor- 
tance in  relation  to  the  subject  under  dis- 
■cussion  can  be  obtained  by  Sanitary  Authori- 
ties adopting  the  provisions  of  the  Notifica- 
tion of  Infectious  Diseases  Act,  1889,  and 
the  Infectious  Disease  (Prevention)  Act 
of  1890.  ' 

Under  the  former  Act,  the  authority  can 
require  every  medical  practitioner  attending 
•or  called  in  to  visit  a  patient  to  give  notice 
to  the  Medical  Officer  of  Health  of  the  dis- 
trict if  the  patient  be  suffering  from  '  small- 
pox, cholera,  diphtheria,  membranous  croup, 
erysipelas,  the  disease  known  as  scarlatina 
or  scarlet  fever,  and  the  fevers  known  by 
any  of  the  following  names— typhus,  typhoid, 
enteric,  relapsing,  continued,  or  puerperal,' 
as  well  as  any  other  infectious  disease  which 
the  authority  by  special  resolution  may  re- 
qmre.  The  duty  of  giving  notice  to  the  Sani- 
tary Authority  also  devolves  upon  the  head 
of  the  family  to  which  the  patient  belongs, 
and  in  his  default  the  nearest  relative  of  the 
patient  present  in  the  building  or  being  in 
attendance  on  the  patient,  and  in  default  of 
any  such  person,  the  occupier  of  tlie  build- 
ing. 


Under  the  latter  Act,  powers  can  be  ob- 
tained for — 

{a)  Prohibiting  the  supply  within  a  dis- 
trict of  milk  from  a  dairy  believed  to  be  pro- 
ductive of  infectious  disease. 

(6)  Prohibiting  any  person  ceasing  to 
occupy  a  house,  room,  or  part  of  a  house, 
which  has  been  occupied  by  a  person  suffer- 
ing from  infectious  disease,  without  having 
such  house,  room,  or  part  of  a  house,  and 
all  articles  therein  likely  to  retain  infection, 
disinfected  to  the  satisfaction  of  a  registered 
medical  practitioner,  or  without  giving  notice 
of  the  previous  existence  of  such  infectious 
disease  to  the  owner,  and  prohibiting  any 
such  person  giving  any  false  answer  to  the 
owner  or  to  any  person  negotiating  for  the 
hire  of  such  house,  room,  or  part  of  a  house, 
as  to  the  fact  of  there  having  within  six 
weeks  previously  been  therein  any  person 
suffering  from  any  infectious  disease. 

(c)  Prohibiting  any  person  from  retaining 
without  the  sanction  in  writing  of  the 
Medical  Officer  of  Health  or  a  registered 
medical  practitioner,  elsewhere  than  in  a 
mortuary  or  in  a  room  not  used  at  the  time 
as  a  dwelling-place,  sleeping,  or  work  room, 
for  more  than  forty-eight  hours,  the  body  of 
any  person  who  has  died  of  any  infectious 
disease. 

{d)  Prohibiting  any  person  from  removing 
from  any  hospital  or  place  of  temporary 
accommodation  for  the  sick,  except  for  the 
purpose  of  burial,  the  body  of  any  person  who 
has  died  from  infectious  disease,  if  the 
Medical  Officer  of  Health  or  any  other 
registered  medical  practitioner  has  certified 
he  is  of  opinion  that  it  is  desirable,  in  order 
to  prevent  the  risk  of  communicating  any 
infectious  disease,  or  of  spreading  infection, 
that  such  body  should  not  be  removed  from 
such  hospital  or  place  except  for  the  purpose 
of  being  forthwith  buried.  Under  such  cir- 
cumstances the  body  when  removed  must  be 
taken  directly  to  a  place  of  burial  or  to  a 
mortuary. 

(e)  Empowering  a  justice  of  the  peace  on 
the  application  of  the  Medical  Officer  of 
Health  to  order  the  removal  to  a  mortuary, 
and  to  be  buried,  the  body  of  any  person  who 
has  died  of  infectious  disease,  and  which  has 
remained  for  more  than  forty-eight  hours 
without  the  sanction  of  the  Medical  Officer 
of  Health  or  a  registered  medical  practitioner 
in  a  room  used  at  the  time  as  a  dwelling-place, 
sleeping-place,  or  work-room. 

(/)  Eequiring  any  person  who  desires  to 
remove  in  a  public  conveyance,  other  than  a 
hearse,  the  body  of  any  person  who  has  died 
from  infectious  disease,  to  give  notice  to  the 
owner  or  driver,  and  requiring  such  owner 
or  driver  to  disinfect  the  conveyance. 

{g)  Authorising  a  justice  of"  the  peace  to 
make  an  order  directing  the  detention  in  a 
hospital,  at  the  cost  of  the  authorities,  of  any 
person  suffering  from  infectious  disease,  and 
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who  would  not  on  leaving  such  hospital  be 
provided  with  lodging  or  accommodation  in 
which  proper  precautions  could  be  taken  to 
prevent  the  spreading  of  the  disorder  of  such 
person. 

(7i)  Prohibiting  the  casting  into  any  ash- 
pit, ash-tub,  or  other  receptacle  for  the  deposit 
of  refuse  matter,  any  infectious  rubbish 
without  previous  disinfection. 

(i)  Empowering  the  local  authority  to 
provide,  free  of  charge,  temporary  shelter  or 
house  accommodation,  with  any  necessary 
attendants,  for  the  members  of  any  family 
in  which  any  infectious  disease  has  appeared, 
who  have  been  compelled  to  leave  their 
dwelling  for  the  purpose  of  enabling  such 
dwelling  to  be  disinfected  by  such  authority. 

The  general  powers  above  enumerated,  if 
exercised  duly  and  with  reasonable  dihgence, 
are  held  sufficient  to  provide  for  the  exigen- 
cies which  may  arise  in  our  ports  from  the 
introduction  of  infectious  diseases  by  ships, 
whether  the  disease  be  current  in  this  country 
or  be  of  foreign  origin  not  naturalised  here  ; 
but  in  the  case  of  a  non-naturalised  disease, 
such  as  cholera,  certain  additional  securities 
are  taken  by  the  Orders  of  the  Local  Govern- 
ment Board  previously  referred  to.  The 
general  powers,  moreover,  which  are  avail- 
able against  the  importation  of  infectious 
diseases  by  shipping,  are  available  also,  and 
have  on  occasions  been  used,  against  their 
exportation  in  like  way  to  other  places. 
Haery  Leach.       Shirley  Murphy. 

QUART  A- J  (quartus,  the  fourth). — A 
form  of  ague,  in  which  the  paroxysm  returns 
after  an  intermission  of  two  days.  See  In- 
termittent Fever. 

QUEENSTOWW,  in  South  of  Ire- 
land. — Mild,  not  relaxing,  winter  climate. 
Southern  exposure,  with  shelter.  Mean  win- 
ter temperature  44-1°  F.  See  Climate,  Treat- 
ment of  Disease  by. 

QUINISM.  — Synon.:  Cinchonism;  Fr. 
Quinisme ;  Ger.  Cinchonismus. 

Definition. — A  group  of  symptoms,  chiefly 
connected  with  the  nervous  system,  produced 
by  the  presence  of  quinine  in  the  system. 

Anatomical  Characters.  —  In  the  rare 
cases  in  man  in  which  death  has  been  due  to 
quinism,  post-mortem  examination  has  re- 
vealed only  the  appearances  which  are 
common  to  every  case  of  gradual  suspension 
of  respiration,  namely,  accumulation  of  dark 
blood  in  the  internal  veins.  The  same  has 
been  found  in  experiments  on  animals. 

Symptoms. — Large  doses  of  quinine  prove 
fatal  by  paralysing,  first,  the  brain  and  respi- 
ratory centre ;  secondly,  the  heart.  Smaller 
doses  may  produce  various  symptoms  on  the 
different  organs. 

On  the  whole,  quinine  does  not  disturb 
digestion',  on  the  contrary,  of  all  alkaloids 
tested  on  this  point,  of  course  in  the  shape  of 


a  readily  soluble  salt,  quinine,  when  given  in 
small  doses,  alone  promotes  digestion.  Un- 
doubtedly it  may  often  cause  vomiting,  but 
for  this  there  may  be  three  reasons — the 
sickening  bitter  taste,  the  selection  of  a  salt 
not  easily  soluble  when  there  is  a  deficiency 
of  normal  hydrochloric  acid  in  the  stomach, 
and  the  unusual  influence  of  quinine  on  the 
brain.  The  first  two  reasons  can  easUy  be 
avoided,  if  the  physician  knows  them ;  and 
also  the  third,  if  too  large  doses  are  not 
given  at  once  to  susceptible  patients.  The 
intolerance  of  the  brain  soon  ceases.  It  is 
advisable  to  teU  the  patient  that  vomiting 
may  perhaps  foUow  on  the  first  dose,  but 
that  that  must  not  prevent  the  second  being 
taken — then  only  a  little  nausea  will  ensue, 
and  after  the  third  dose  neither.  In  whooping- 
cough  the  first  efl^ect  of  quinine  is  even  to 
stop  vomiting,  and  improvement  of  other 
symptoms  follows. 

The  local  irritation  of  the  stomach  often 
depends  on  the  use  of  the  sulphate,  whilst 
the  hydrochlorate  is  easily  borne.  The  sul- 
phate is  soluble  in  about  800  parts  of  distUled 
water,  the  hydrochlorate  in  about  30  parts. 
Free  hydrochloric  acid  renders  them  both 
equally  soluble ;  but  when  this  acid  is  de- 
ficient in  the  gastric  secretion,  as  is  the  case 
in  most  fevers,  the  water  alone  may  suffi- 
ciently dissolve  the  hydrochlorate,  but  not 
so  the  sulphate.  It  remains  longer  than  it 
should  as  a  foreign  body  in  the  stomach,  and 
causes  irritation.  It  is  an  old  mistake  to 
prescribe  the  sulphate,  merely  because  it 
happened  to  be  the  quinine  salt  first  intro- 
duced. The  hydrochlorate  not  only  irritates 
the  stomach  less,  but  contains  also  a  greater 
percentage  of  the  base  than  the  sulphate 
does.  These  advantages  compensate  for  a 
somewhat  higher  price. 

The  toxic  effects  of  quinine,  so  often  men- 
tioned, are  the  result  of  large  doses.  They 
manifest  themselves  as  deafness,  noises  in 
the  ears — humming,  or  resembling  the  roar 
of  a  distant  waterfall,  the  ringing  of  bells,  or 
the  striking  of  a  clock ;  sickness,  heaviness 
in  the  limbs,  retching,  vomiting,  and  inclina- 
tion to  sleep.  Quinine  intoxication  can,  of 
course,  become  dangerous,  should  the  dose 
have  been  too  large.  It  shows  itself  as 
paralysis  of  the  nerve-centres,  and  later  as 
paralysis  of  the  heart.  Irritation  no  longer 
causes  the  slightest  contraction;  one  could 
imagine  that  the  heart  was  poisoned  by 
digitalis.  The  writer  has  at  least  thus  ob- 
served it  in  animals.  The  skin  is  pale  and 
cold,  and  the  temperatiu-e  of  the  blood, 
measured  in  the  rectum,  may  show  an  enor- 
mous depression. 

A  man  of  forty-five,  who  suffered  from 
constipation,  took  by  mistake  three  drachms 
of  sulphate  of  quinine,  instead  of  the  same 
quantity  of  cream  of  tartar,  at  a  single  dose. 
In  an  hour,  pains  came  on  in  the  head 
and  stomach,  giddiness,  and  general  weak- 
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ness,  followed  by  unconsciousness.  The  face 
was  pale ;  the  lips  blue  and  cold,  as  also  the 
Umbs ;  the  pulse  was  stiU  regular,  but  slow 
and  almost  imperceptible;  the  respiration 
languid  and  superficial;  the  pupils  much 
dilated;  vision  and  hearing  almost  gone, 
even  after  retm-n  of  consciousness.  The 
medical  attendant,  who  was  called  after 
eight  hom-s,  wrapped  up  the  whole  body  in 
hot  towels,  and  used  frictions  of  the  skin  and 
internal  stimulants.  Improvement  ensued 
after  a  few  hours,  and  increased  steadily 
during  the  following  days ;  but  even  on  the 
fifth  day  the  patient  was  unable  to  leave  his 
bed  for  more  than  half  an  hour.  The  general 
weakness  and  that  of  sight  and  hearing  im- 
proved, but  did  not  disappear  completely  for 
a  long  time. 

In  a  French  military  hospital  (1885)  a 
soldier  got  by  mistake  a  5  per  cent,  solution 
of  sulphate  of  quinine,  instead  of  a  similar 
solution  of  sulphate  of  magnesium,  equal  to 
twelve  grammes,  viz.  two-fifths  oi  an  oimce, 
of  the  former.  When  he  complained  of  the 
disagreeable  bitter  taste  and  of  the  humming 
in  the  ears,  the  attendant  thought  proper  to 
swallow  the  same  quantity.  Both  were 
taken  very  iU  after  less  than  half  an  hour ; 
both  suffered  from  great  general  apathy  and 
weakness  of  the  heart.  The  soldier  recovered, 
because  a  large  portion  of  the  solution  of 
quinine  was  rejected  by  spontaneous  vomit- 
ing; the  attendant  died  before  the  lapse  of 
four  hours,  with  the  symptoms  of  paralysis 
of  the  nervous  centres. 

Experiments  on  rabbits  and  dogs  have 
proved  to  the  writer  that,  under  the  influ- 
ence of  large  doses  of  quinine,  the  respiration 
is  first  paralysed,  and  that  life  can  be  pre- 
served at  this  stage  by  artificial  respiration. 
Then  the  heart  becomes  paralysed  by  direct 
influence  of  the  quinine  on  it,  and  death 
ensues. 

Altogether,  the  physician  should  ask 
himself,  in  every  case  where  he  considers 
large  doses  of  quinine  desirable,  whether 
an  existing  or  threatening  weakness  of  the 
respiration  or  the  circulation  might  prove  an 
objection  to  the  prescription.  Speedy  death 
has  been  observed  in  typhoid  fever  in  patients 
or  convalescents  after  about  twenty  grains  of 
quinine  ;  and  even  less  may  prove  dangerous. 
In  such  cases  one  should  not  go  higher  than 
ten  grains,  and  at  the  same  time  give  good 
wine  in  moderate  doses  and  frequently. 

In  connexion  with  the  influence  of  quinine 
on  the  heart,  it  must  be  mentioned  here  that 
its  action  in  small  doses  consists  of  a  sHght 
irritation  of  the  organ,  probably  of  its  sub- 
stance. The  vagus  has  no  connexion  with  the 
effect ;  it  requires  strong  doses  to  depress  this 
nerve  a  little,  and  infinitely  less  than  atropine 
does. 

The  disorders  of  hewrvng  caused  by  quinine 
generally  last  only  for  some  hours  or  a  few 
days ;  but  severe  cases  are  also  reported.  A  man 


of  thirty-seven  took  20  grains  of  hydrochlo- 
rate  of  quinine  in  one  dose  for  ague.  The 
ague  left  him,  but  he  almost  immediately 
got  loud  noises  in  the  ears,  pain  in  the  left 
ear,  heaviness  of  the  head,  fits  of  giddiness, 
and  intense  deafness.  The  ticking  of  a  watch 
and  the  humming  of  a  diapason,  were  no 
longer  heard  when  they  were  pressed  to  the 
skuU.  Eighty  grains  of  salicylate  of  sodium, 
taken  within  five  hours  (one  must  ask  for 
what  purpose),  aggravated  all  the  symptoms. 
Aural  treatment  during  several  months 
produced  but  partial  improvement.  Hearing 
was  slightly  better,  but  still  bad. 

Investigations  on  the  hearing  of  healthy 
men  have  yielded  some  interesting  results. 
The  temperature  of  the  outer  ear,  after  a 
dose  of  17  grains  of  hydrochlorate  of  quinine, 
sank  0"56°  C.  on  an  average  in  twelve  ex- 
periments within  two  or  two  and  a  half 
hours.  The  external  meatus  and  the  tym- 
panum were  not  hypersemic — on  the  con- 
trary, they  were  pale— when  the  effect  of 
the  quinine  was  at  its  height.  It  does  not 
follow  that  this  must  always  be  the  case. 
Some  people  may  get  inflammation  of  the 
tympanic  cavity ;  others,  again,  inflammation 
of  the  skin,  as  will  be  described  presently. 
Inflammatory  extravasations  were  produced 
artificially  in  the  canalis  cochlecs  sjpirak's 
and  other  parts  of  the  inner  ear  in  a  cat,  by 
dosing  it  with  quinine.  The  writer  knows 
from  his  own  observation  that  this  animal  is 
cerbainly  very  sensitive  to  quinine.  It  is 
only  in  exceptional  instances  that  quiniae 
produces  lasting  bad  effect  on  the  hearing  of 
human  beings. 

Disturbances  of  vision  after  large  doses  of 
quinine  have  often  been  observed.  They  are 
caused  by  direct  paralysis  of  the  optic  nerve, 
not  by  dimming  of  the  refi-active  media. 
A.  von  Graefe,  the  founder  of  modern  ophthal- 
mology, has  described  two  cases,  both 
malarial  patients.  In  one  case  360  grains 
had  been  taken  during  several  weeks ;  in  the 
other  case  500  grains.  In  the  first  case 
weakness  of  sight  ensued  ;  in  the  second  case 
blindness.  Both  cases  lasted  several  months. 
Improvement  began  of  itself,  and  was  appar- 
ently aided  by  artificial  bleeding  fi-om  the 
temples.  Many  similar  cases  have  since 
been  reported. 

The  following  case  is  more  recent :  A 
woman  of  thirty-five  had  aborted,  with  symp- 
toms of  septic  endometritis.  Cold  baths  and 
quinine — 80  grains  in  the  course  of  thirty 
hours — were  employed  to  control  the  fever. 
An  eclamptic  fit  ensued,  and  immediatelj-- 
afterwards  complete  loss  of  hearing  and  sight. 
The  urine  was  free  from  albumen  ;  the  pupils 
were  much  dilated  and  fixed,  the  refractive 
media  clear,-  the  retina  almost  bloodless 
and  perfectly  insensible  to  strong  light. 
Consciousness  retm'ned  a  day  after  tho 
attack  ;  hearing  within  the  first  few  days. 
The  blindness  of  the  peripheral  parts  of  the 
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retina  remained  permanently;  that  of  the 
central  parts  disappeared  slowly  within  six 
months.  Colour-blindness,  which  had  been 
total  when  the  sensibility  to  hght  returned, 
persisted  partly. 

It  is  evident,  however,  from  the  reports  of 
cases,  that  disturbances  of  vision  in  patients 
treated  with  quinine  may  often  be  caused  to 
a  great  extent  by  the  illness  itself,  and  are 
then  incorrectly  attributed  to  the  remedy. 

Transient  affections  of  the  shin  after  the 
ingestion  of  quinine  are  especially  frequent. 
They  present  themselves  chiefly  as  eczema, 
roseola,  erythema,  urticaria,  and  purpura. 
Here  only  a  few  instances  need  be  mentioned. 
Four  cases  of  purpura  hsemorrhagica  have 
been  described.  The  most  remarkable  point 
about  them  was  their  appearance  after  only 
small  doses  ;  for  instance,  after  2  or  3  grains 
every  six  hours.  According  to  another 
medical  report,  a  lady  of  forty  got  oedema  of 
the  face  and  limbs,  with  violent  erythematous 
eruptions,  followed  by  peehng,  after  taking 
quinine.  A  repetition  of  the  medicine  caused 
the  same  symptoms. 

The  hidneys  cmd  bladder  do  not  remain 
insensible  to  the  alkaloid.  Given  in  large 
doses  it  may  cause  albuminuria  and  catarrh 
of  the  bladder.  The  latter  has  appeared  with 
violent  fever  after  60  grains  in  one  day. 
Cases  have  been  communicated  where  a 
few  grains  of  quinine  caused  bloody  urine, 
jaundice,  and  fever,  apparently  quite  inde- 
pendently of  the  malaria  for  which  it  was 
ordered.  This  is  less  singular  than  the  skin- 
eruptions,  as  the  greater  part  of  the  quinine 
which  leaves  the  body  passes  through  the 
kidneys.  The  points  of  particular  interest  to 
us  regarding  this  secretion  may  be  noticed 
here.  G.  Kerner  recovered  80,  90,  and  96 
per  cent,  of  the  ingested  quinine  from  the 
urine.  The  excretion  of  the  hydrochlorate 
of  quinine  began  as  early  as  fifteen  minutes 
after  its  ingestion,  was  most  active  in  the 
twelfth  hour  (30  per  cent.),  and  lasted  tUl 
the  forty-eighth  hour,  when  1  per  cent,  still 
appeared.  The  sulphate  of  quinine  was  first 
traceable  in  the  urine  after  forty-five  minutes, 
and  showed  itself — 1  per  cent,  only — till  the  ■ 
sixtieth  hour.  The  greater  portion  of  both 
quinine  salts  passes  out  in  the  amorphous 
modification;  a  smaller  part  becomes  oxi- 
dised. 

Abortion  and  prematv/re  birth  are  often 
attributed  to  quinine.  It  seems  to  the  writer, 
after  carefully  reading  the  literature  of  the 
subject,  that  these  results  are  mostly  due  to 
the  illnesses  for  which  the  quinine  has  been 
given.  As  it  is  a  distinct  protoplasmic  poison, 
one  must  admit  the  possibihty  that  when  given 
in  daily  long-continued  small  doses  in  preg- 
nancy it  acts  with  specific  energy  on  the 
tender  protoplasm  of  the  foetus,  whose  gradual 
decay  would  lead  to  evacuation  of  the  uterus. 
At  aU  events,  chronic  quinism,  even  of  a 
mild  character,  is  to  be  avoided  under 


such  circumstances,  and  regarded  with  sus- 
picion. 

Several  cases  of  so-called  contrary  quinine- 
effect,  that  is  a  real  febrile  attach,  without 
apparent  inflammation  of  any  organ,  have 
been  published  from  time  to  time.  How 
they  originate  is  altogether  unknown.  Even 
relatively  small  doses  may  cause  them. 

Increase  of  the  general  reflex  excitability 
has  also  been  described  as  an  unusual  effect  of 
small  doses  of  quinine.  Epileptic  patients  are 
said  to  react  to  quinine  by  increase  of  their 
fits  in  number  and  severity.  This  would 
correspond  more  with  the  facts  derived  from 
experiments  on  animals,  than  the  assertion 
that  quinine  diminishes  greatly  the  reflex 
function  of  the  spinal  cord.  Such  a  diminu- 
tion takes  place  only  when  one  gives  large 
doses,  dangerous  to  life.  Then  the  reflex 
function  of  the  spinal  cord  ceases  at  the 
same  time  as  all  other  functions. 

It  seems  to  be  an  accepted  fact  that  quinine 
is  less  injurious  to  children  than  to  adults. 

Quinine  has  often  been  employed  exter- 
nally on  account  of  its  powerful  antiseptic 
action,  without  showing  injurious  effects, 
when  applied  in  the  form  of  preparations  with 
neutral  or  weakly  alkaline  reaction.  Re- 
peated frictions  of  ointment  of  quinine  into 
the  healthy  skin  cause  abrasion  and  sore- 
ness. 

Treatment.— The  treatment  of  quinine- 
poisoning  will  vary  with  the  various  possibili- 
ties which  have  just  been  described.  Should 
a  large  dose  of  quinine  be  still  in  the 
stomach,  sickness  must  be  induced  by 
mechanical  irritation  of  the  pharynx,  or  the 
stomach  should  be  cleared  by  the  pump. 
Nothing  is  more  unwise  than  to  try  to 
empty  the  stomach  by  chemical  emetics, 
such  as  tartar  emetic  or  ipecacuanha.  Firstly, 
much  time  is  wasted  by  their  application ; 
and  secondly — what  is  still  more  serious — 
if  they  really  do  act  at  last,  they  depress  the 
nervous  system  and  the  heart,  and  diminish 
the  power  of  resistance  to  the  poison.  If 
any  emetic  seems  to  be  indicated,  only  a 
cautious  hypodermic  injection  of  hydrochlo- 
rate of  apomorphine  can  be  permitted. 
Tannic  acid  or  carbonate  of  sodium  should 
be  introduced  into  the  stomach  before  or 
during  evacuation,  as  quinine  salts  are  pre- 
cipitated by  these  bodies  in  a  much  less 
soluble  form. 

In  cases  of  acute  quinine -poisoning  re- 
course must  be  had  to  artificial  respiration, 
with  rhythmical  pressure  on  the  heart  about 
thirty  times  a  minute,  as  it  produces  strong 
mechanical  irritation  of  this  organ.  Fiurther, 
hot  baths  (38°  C.  or  108°  F.),  with  cold 
affusions  over  the  neck,  should  be  tried.  The 
room  and  bed  in  which  the  patient  is  lying 
must  be  kept  as  warm  as  possible.  Strong 
hot  coffee  or  tea  is  to  be  administered. 

What  is  to  be  done  in  cases  where  the 
quinine  has  already  passed  into  the  blood 
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has  been  already  indicated.  Stimulation  of 
the  kidneys  is  also  required,  to  promote 
excretion  of  the  alkaloid.  Abundance  _  of 
water  containing  free  carbonic  acid,  like 
Seltzer  or  Apollinaris,  mixed  with  small 
quantities  of  wine  or  other  _  good  alco- 
holic beverage,  will  answer  this  indication 
^6st.  . 

As  the  head  in  such  cases  is  of  sufficiently 
low  temperature,  in  consequence  of  the 
general  depression  of  the  body-heat,  cold 
compresses  to  the  head  are  not  advisable. 
This  part  of  the  body  must  be  kept  rather 
low,  in  order  to  allow  the  weak  action  of  the 
heart  to  fill  the  brain  with  renewed  blood 
as  easily  as  possible. 

The  other  symptoms  caused  by  quinine 
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veill  call  for  the  treatment  appropriate  to 
each.  Most  of  them  disappear  of  themselves 
as  soon  as  the  drug  is  no  longer  given. 

Carl  Binz. 

QUINSY  {cynanche,  sore-throat).  —  A 
popular  synonym  for  acute  inflammation  of 
the  tonsils.    See  Tonsils,  Diseases  of. 

QUIWTAIir  (quintus,  the  fifth).— A  form 
of  ague,  in  which  the  paroxysm  returns  after 
an  intermission  of  ninety-six  hours.  See 
Intermittent  Fever. 

QUOTIDI  AH"  {quotidie,  daily).— A  form 
of  ague,  in  which  the  paroxysm  occurs  at  the 
same  hour  every  day.  See  Intermittent 
Fever. 
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RABBI,  in  the  Austrian  Tyrol. — 

Chalybeate  waters.    See  Mineral  Waters. 

RABIES  {rabies,  rage  or  madness). — 
Synon.  :  Fr.  la  Bage ;  Ger.  Hundswuth. 

Definition. — A  non-febrile  disease,  due  to 
a  specific  poison ;  and  most  frequently  met 
with  in  the  canine,  feline,  vulpine,  lupine, 
and  other  species  of  carnivora ;  but  commu- 
nicable by  inoculation  to  aU  warm-blooded 
animals.  It  is  accompanied  by  an  inchna- 
tion  to  attack  other  animals ;  and  is  cha- 
racterised by  nervous  disturbances,  together 
withhstlessness,  imeasiness,  wildness,  cramps, 
paralysis,  rapid  emaciation,  altered  voice, 
quick  course,  and  fatal  termination. 

Etiology. — Various  antecedent  pheno- 
mena are  supposed  to  be  either  the  actual 
or  predisposing  causes  of  rabies ;  but  we  may 
say  that  neither  climate,  season,  food,  water, 
sex,  genital  excitement,  pain,  anger,  age,  nor 
breed,  as  far  as  we  are  able  to  judge,  has  the 
sUghtest  effect  in  producing  the  disease. 

Many  persons  stiU  adhere  to  the  belief 
that  rabies  arises  spontaneously  in  the 
canine,  and  probably  also  in  the  feline, 
lupine,  and  vulpine  species  of  carnivora; 
although  most,  if  not  aU,  of  the  old  school, 
admit  such  cases  to  be  extremely  rare 
(Boerhaave,  Hamilton,  Gilman,  Coleman 
Eenault,  Haubner,  Williams,  HiU,  &c.)' 
Others  (Maynell,  Blaine,  Youatt,  Virchow, 
Gerlach,  Eoll,  Bollinger,  the  writer,  and 
most  modern  investigators)  believe  that  it 
never  arises  spontaneously,  but  that  it  is 
always  the  result  of  the  introduction  of  the 
specific  animal  poison  into  the  system,  either 
by  a  bite  from  a  rabid  animal,  or  by  the  ab- 
sorption of  the  virus  through  the  m'edium  of 


an  abraded  surface.  To  prove  beyond  doubt, 
in  any  given  case,  that  affected  animals  had 
never  been  bitten,  nor  placed  in  contact 
vnth  those  already  diseased,  is  extremely 
difficult. 

The  contagium  is  universally  believed  to 
be  a  micro-organism,  although  it  has  not  yet 
been  isolated.  According  to  Pasteur,  it  is 
more  virulent  in  the  spinal  cord  than  in  any 
other  part  of  the  body.  We  have  reason  to 
believe  that  it  is  present  in  the  secretions  and 
excretions  (Eoll,  Hering),  in  the  blood,  and 
consequently  in  all  organs  and  parts  of  the 
stni  warm  body  (Haubner,  Eckel,  Lafosse, 
Eoll,  Fleming,  and  others) ;  although  others 
(Breschet,  Majendie,  Dupuytren),  from  some 
cause  or  other,  failed  to  transmit  the  disease 
by  inoculation  with  the  blood  of  rabid  animals. 
Whether  the  poison  is  present  in  the  saliva, 
blood,  and  other  parts  during  the  incubative 
stage  is  unknown;  but  the  spinal  cord  has 
been  found  to  be  inert  before  the  infected 
animal  shows  symptoms  of  the  malady,  and 
therefore  we  may  presume  that  other  parts 
are  not  poisonous  (Dowdeswell).  There  is  no 
evidence  to  show  that  the  dried  virus  is  viru- 
lent ;  and  the  contagium  is  found  to  be  de- 
stroyed by  ordinary  influences,  such  as  heat, 
calcium  chloride,  caustic  alkahs,  and  concen- 
trated acids.  It  is  a  disputed  point  whether 
the  meat  and  milk  of  rabid  animals  are  fit 
for  animal  food ;  but  few  doubt  the  innocu- 
ousness  of  butter  and  cheese  made  from 
such  milk.  M.  Galtier  has  found  that 
the  saliva  of .  a  rabid  dog  which  has  suc- 
cumbed to  the  disease,  or  has  been  killed, 
does  not  lose  its  virulent  properties  through 
mere  cooUng  of  the  body.  It  is  impor- 
tant, therefore,  in  examining  the  cavities 
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ol  the  throat  and  mouth  after  death,  to 
guard  against  inoculation.  The  same  ob- 
server has  also  found  that  the  saliva  of  a 
rabid  dog,  obtained  from  the  living  animal 
and  kept  in  water,  continues  virulent  for 
five,  fourteen,  or  even  twenty-four  hours  in 
the  case  of  the  rabbit.  Water  from  which  a 
mad  dog  may  have  drunk  must,  therefore, 
be  considered  dangerous  for  at  least  twenty- 
loiur  hours.  Although  previous  observations 
and  experiments  seem  to  prove  that  the  virus 
loses  its  potency  as  soon  as  the  body  is  cold, 
or  rigor  mortis  has  set  in,  and  it  has  there- 
fore been  assumed,  a  fortiori,  that  the  flesh 
of  rabid  animals  might  be  eaten  cooked  (Dr. 
Lecamus)  or  imcooked  (Decroix,  Bom-rel, 
&c.)  with  impunity,  even  if  the  mucous  sur- 
faces were  injured,  these  statements  must 
now  be  received  with  great  reserve. 

Animals  that  are  inoculated  with  fresh 
(warm)  saliva,  blood,  &c.,  do  not  in  all  cases 
contract  the  disease.  Renault  inoculated 
ninety -nine  animals  (horses,  dogs,  and 
sheep),  and  only  sixty -seven  became  af- 
fected. RoU  says  that  successful  inocula- 
tions vary  from.  24  to  70  per  cent.,  whilst 
from  the  bites  of  rabid  dogs  the  proportion 
varies  between  20  and  70  per  cent.,  showing 
that  the  disease  is  comparatively  less  likely 
to  follow  from  the  natmral  (bite)  than  from 
the  artificial  (injection,  &c.)  introduction  of 
the  virus.  This  is  probably  due  to  the 
bleeding  produced  by  the  bite  washing  the 
poison  out  again,  or  to  the  clothes,  hair,  &c., 
of  the  bitten  subject  wiping  the  teeth  before 
they  pierce  the  skin.  The  researches  of 
M.  Galtier  seem  to  show  that  the  diluted 
poison  of  hydrophobia,  injected  into  the 
blood  of  animals,  acts  as  a  preventive  of  the 
development  of  the  disease.  M.  Pasteur  has  so 
far  completed  his  experiments  as  to  establish 
with  accuracy  the  virulence  of  the  poison  in 
the  spinal  cord  of  rabbits  by  subjecting  them 
to  various  degrees  of  dryness,  its  potency 
being  in  the  inverse  ratio  of  its  dryness.  It 
must  also  be  remembered  that  the  per- 
centage— however  the  poison  is  introduced 
— is  larger  in  carnivorous  than  in  herbi- 
vorous animals  or  man.  Fleming  tabulates 
them  thus :  '  Dogs  and  cats  hold  the  first 
place  in  the  scale  of  susceptibility ;  then  man 
and  the  pig ;  next  ruminants,  the  sheep  and 
goat  being  more  susceptible  than  the  ox ;  and 
lastly  the  horse.' 

It  has  been  denied  by  some  authorities 
(Betti,  Girard,  Vakl,  Huzard,  Dupuy,  La- 
fosse,  &c.)  that  the  virus  of  other  than 
canine  and  feline  animals,  or  those  which 
use  their  teeth  as  natural  weapons  of  de- 
fence, is  capable  of  transmittmg  the  disease 
to  others.  But  of  late  years,  this  has  been 
proved  by  many  (Bourrell,  Eckel,  Berndt, 
Youatt,  ISreschet,  Majendie,  Earle,  and 
others)  to  be  incorrect. 

Incubation. — The  period  of  incubation  in 
rabies  ranges  between  extremely  wide  limits ; 


but  the  average  period  in  any  animal  may 
be  said  to  be  from  three  to  six  weeks.  It  is 
comparatively  shorter  in  young  than  in  old 
animals.  Spinola  said  that  gestation  pro- 
longs it,  and  according  to  Fleming  it  aiipears 
sometimes  to  be  hastened  by  excitement, 
anger,  sexual  irritability,  terror,  injury  to  the 
cicatrix,  sudden  changes  of  temperature,  and 
other  causes.  By  inoculation  the  disease 
develops  in  from  five  to  fourteen  days. 

Anatomical  Characters. — The  anato- 
mical changes  in  rabies  are  by  no  means 
constant,  nor  do  they  at  all  amount  to  what 
one  would  expect  to  find,  judging  from  the 
synaptoms  presented  during  life.  The  fol- 
lowing are  the  principal  lesions  found : — 

The  skin  may  be  covered  with  mud,  and 
wounded,  especially  about  the  lips.  The 
visible  mucous  membranes  may  be  injected; 
the  teeth  fractured ;  the  tongue  swollen,  dark 
red,  and  wounded.  The  mucous  membrane 
of  the  fauces,  larynx,  trachea,  pharynx,  oeso- 
phagus, stomach,  and  intestines  may  be 
swollen,  congested,  or  hyperaemic,  or  may 
present  haemorrhagic  erosions,  and  signs  of 
catarrh.  The  tonsils  and  sahvary  glands 
may  be  enlarged  and  vascular.  The  stomach 
usually  contains  some  indigestible  and  foreign 
substances,  such  as  pieces  of  wood,  leather, 
straw,  hay,  or  iron.  These,  however,  are 
rarely  found  in  herbivorous  animals.  The 
small  intestines  are  usually  empty,  or  they 
only  contain  a  mixtm'e  of  bUe  and  mucus. 
The  solitary,  agminate,  and  mesenteric  glands 
may  be  found  enlarged.  The  spleen  is  fi-e- 
quently  enlarged  and  congested,  hence  the 
disease  has  often  been  mistaken  for  anthrax. 
The  blood  is  dark-coloured,  and  coagulates 
with  a  soft  loose  clot.  The  kidneys  and 
bladder  may  be  hyperaemic,  and  the  latter  is 
usually  empty  and  contracted.  The  lungs 
are  generally  gorged  with  blood.  The  vessels 
of  the  cerebro-spinal  coverings  may  be  con- 
gested, and  serous  effusions  in  the  cavities 
wOl  sometimes  be  observed.  "WUhams  says : 
'  On  the  lower  surface  of  the  medulla  ob- 
longata, at  the  origin  of  the  seventh,  eighth, 
and  ninth  pairs  of  nerves,  the  membranes 
are  generally  highly  congested,  thickened, 
softened,  and  matted  together.'  The  brain- 
substance  may  be  soft  and  friable ;  there  is 
rarely  congestion ;  and,  as  a  rule,  the  brain 
is  pale  and  bloodless  (Fleming). 

For  the  microscopical  changes,  see  Hydro- 
phobia. 

Symptoms. — In  the  lower  animals,  the 
trains  of  symptoms  are  so  marked  that  they 
have  given  rise  to  the  distinction  of  two 
different  forms  of  the  disease :  one  in  which 
the  nervous  system  is  excited,  hence  the 
terms  furious,  wild,  or  '  excited '  rabies ; 
the  other,  where  it  seems  to  be  depressed, 
and  to  which  the  names  of  '  dumb  tranquil,' 
'  torpid,'  or  '  paralytic  '  rabies  have  been 
given.  Although  this  distinction  is  con- 
venient for  description,  it  must  not  be  for- 
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gotten  that  paralysis,  in  some  form  or  other, 
usually  sets  in,  sooner  or  later,  in  the  excited 
form ;  whereas  in  the  latter  it  is  rarely,  and 
then  only  for  a  short  time,  preceded  by  any 
signs  of  excitement  or  inclination  for  mis- 
chief. In  other  words,  the  symptoms  of 
rabies  may  be  divided  into  three  stages, 
namely,  the  ^premonitory,  irritative,  and 
-paralytic.  In  the  '  furious  '  form,  all  three 
stages  are  well-marked ;  but  in  the  '  dumb  ' 
form,  only  the  first  and  last.  The  transition 
from  one  stage  to  the  other  is  gradual  and 
imperceptible. 

The  premonitory  stage  is  characterised  by 
an  alteration  in  the  manner  and  habits  of 
the  animal.  Dogs,  for  instance,  that  are 
natmrally  friendly  and  docile,  suddenly  turn 
surly  and  bad-tempered,  and  as  quickly  re- 
turn again  to  their  former  docile  manner, 
showing  more  affection  than  usual.  Nearly 
all  animals  are  restless,  and  frequently 
change  their  posture  and  position.  Most  are 
dull,  lazy,  languid,  and  seek  seclusion  from 
society  by  hiding  themselves  in  dark  and 
quiet  places.  Irritation  at  the  seat  of  in- 
oculation, demonstrated  by  rubbing,  nibbling, 
or  scratching  the  cicatrix,  is  frequently  an 
early  symptom.  The  appetite  is  lost,  and  in 
ruminants  rumination  is  suspended.  Some- 
times a  depraved  appetite  is  present,  evi- 
denced in  dogs  and  pigs  by  their  eating  all 
sorts  of  strange  things,  such  as  wood,  iron, 
&c. ;  and  these,  as  well  as  sheep,  often  swal- 
low their  own  faeces  and  urine ;  whilst  the 
latter  have  been  seen  to  hck  blood  and  even 
eat  their  wool.  Carnivorous  animals  and 
pigs  frequently  'gulp,'  as  If  trying  to  swallow 
something,  or  retch,  as  though  to  free  their 
throat  from  some  foreign  body ;  and  vomiting 
sometimes  occurs.  The  visible  mucous  mem- 
branes are  red,  and  saliva  almost  always 
(except  in  horses)  drivels  from  the  mouth, 
due  in  aU  probabiUty  to  dysphagia.  The 
sexual  organs  of  all  species,  except  the  pig 
(Haubner),  are  frequently  excited  in  the 
early_  stage  of  this  disease,  and  ungovernable 
salacity  is  present.  The  bowels  are  consti- 
pated ;  the  urine  is  suppressed. 

These  symptoms  may  last  from  twelve  to 
forty-eight  hours,  and  then  gradually  pass 
either  into  the  irritative,  marking  the  '  ma- 
niacal '  form,  or  into  the  paralytic  stage, 
characteristic  of  the  '  melanchohc '  form. 

The  vrritatwe  stage  is  distinguished  by  a 
propensity  to  injure  other  animals ;  by  great 
uneasmess ;  and  by  paroxysms  of  fury  and 
excitement,  with  intervals  of  quietude  and 
exhaustion. 

The  increased  restlessness,  which  marks 
the  commencement  of  this  stage,  is  mani- 
fested differently  by  different  animals.  They 
are  constantly  changing  their  position  and 
posture.  Dogs  lie  down  in  one  place  and 
quickly  shift  to  another ;  horses  move  their 
ears  backwards  and  forwards,  as  though  they 
were  listening  to  some  distant  sound. 


During  the  paroxysms  dogs  become  ex- 
cited ;  disturb  their  beds  ;  tear  carpets,  mats, 
or  whatever  comes  in  their  way  ;  and  bite 
then-  kennels,  chains,  other  animals,  and 
even  their  own  bodies.  They  may  lie  quietly 
for  a  time,  and  then  suddenly  jump  up  with 
a  peculiar  howl ;  remain  in  the  same  posture 
for  a  time ;  look  vacantly  around  them  ;  then 
suddenly  walk  forward  as  though  following 
something;  and  aU  at  once  snap  at  some 
imaginary  object.    The  dog  may  obey  its 
master's  call,  although  reluctantly,  and  look 
up  pitifully,  as  though  it  did  not  vidsh  to  be 
disturbed.    The  tongue  is  swollen,  and  fre- 
quently dipped  into  water  to  cool  it,  although 
the  poor  creature  cannot  swallow  any,  and 
saliva  hangs  in  strings  from  the  angles  of  its 
mouth.    The  countenance  is  anxious  and 
haggard.    If  the  animal  should  succeed  in 
escaping  from  its  kennel  at  the  early  part  of 
this  stage,  it  wanders  forth  '  on  the  march,' 
apparently  not  knowing  or  caring  where  it 
goes.    If  anything  comes  in  its  way  the  dog 
immediately  attacks  it,  and  then  resumes  its 
journey.    The  gait  and  carriage  of  the  dog 
are  at  first  natural,  but  as  the  nervous  energy 
fails,  it  becomes  unsteady  and  tottering;  the 
tail  drops  between  its  legs ;  the  head  is  carried 
near  the  ground;  the  abdomen  is  '  tucked  up ; ' 
and  the  poor  beast,  which  a  few  days  pre- 
viously was  plump  and  fresh-looking,  is  now 
comparatively  a  skeleton.    Dogs  generaUr 
endeavour  to  retrace  their  way  back  to  then- 
homes  to  die.    Cats  are  very  savage,  arch 
their  backs,  lash  their  tails,  and  freely  use 
thefr  teeth  and  claws.    Horses  become  very 
violent,  frequently  neigh,  bite  the  bars  and 
mangers,  kick,  paw,  and  endeavour  to  get 
loose.    Cattle  rarely,  if  ever,  use  their  teeth, 
but  bellow,  paw  the  ground,  butt  and  toss, 
fi-equently  breaking   their  horns.  Sheep 
seldom,  but  goats  often,  use  their  teeth. 
Their  natural  timidity  is  replaced  by  a  pug- 
nacious disposition,  and  they  will  even  attack 
dogs.    Pigs  slaver  at  the  mouth,  bite  their 
fellows  and  other  animals,  and  become  very 
wUd.    Poultry  make  stupid  high  jumps  and 
other  frenzied  movements,  peck  one  another, 
and  chuckle  frequently.     Deer  point  thefr 
noses  towards  the  sky  ;  sniff  and  throw  their 
heads  back,  run  at  other  deer,  and  butt  at 
and  fight  the  trees  and  other  objects,  untU 
they  even  rub  the  skin  off  thefr  foreheads ; 
suddenly  start  galloping,  and  as  suddenly 
stop,  seize  sticks  and  other  objects  with  thefr 
teeth,   attack  persons,   eventually  become 
paralysed,  and  die  in  from  two  to  eight  days. 
The  voice  of  all  animals  affected  vidth  rabies 
is  altered  in  character,  and  is  continually 
being  exercised.    In  dogs,  the  character  of 
the  voice  is  one  of  the  best  diagnostic  signs 
of  the  disease.  '  It  has  a  peculiar  high-toned, 
croupy,  ringing  sound,  as  if  the  bark  and 
howl  were  blended  together.   In  the  early 
part  of  this  stage  of  the  malady,  the  eyes  are 
bright  and  glaring— especially  in  cats;  but 
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as  the  disease  advances,  the  bulbus  oculi 
retracts  in  its  orbit,  and  the  membrana  nicti- 
tans  is  forced  half  over  the  cornea,  giving 
the  animal  a  horrible  and  forlorn  appearance. 

At  first  the  paroxysms  are  strong  and  pro- 
longed, but  as  the  disease  progresses  they 
become_  -weak  and  short,  and  the  periods  of 
depression  which  intervene  between  the 
paroxysms  are  lengthened,  until  finally  the 
animal  has  not  power  or  strength  to  move  his 
limbs,  when  the  paralytic  stage  may  be  said 
to  have  commenced.  We  now  notice  con- 
tinual twitching  and  convulsions  of  the 
muscles — even  tetanus ;  and  death  soon  takes 
place. 

The  paralytic  stage  of  the  '  dumb '  or 
'  torpid '  form  of  the  disease  is  marked  by 
*  dropping '  or  paralysis  of  the  inferior 
maxilla,  rendering  the  animal  unable  to  bite 
or  bark.  Although  at  the  commencement  of 
this  stage  there  may  be  an  inclination  in  the 
dog  to  leave  its  abode  and  'march; '  still  it  is 
less  so  than  in  furious  rabies,  and  if  he  do 
go,  the  creature  either  quickly  returns  again, 
or  seeks  some  secluded  spot  in  which  to  die. 
The  animal  endeavours  to  remain  quietly  in 
a  dark  place,  and  takes  little  notice  of  what 
is  going  on  around  him.  The  tongue  is 
swollen,  livid,  and  hangs  out  of  the  mouth ; 
the  sahva  is  tenacious  and  abundant.  Para- 
lysis of  the  posterior  extremities  soon  sets  in, 
and  death  quickly  follows.  When  the  tran- 
quil form  of  rabies  attacks  other  animals 
than  dogs,  it  usually  paralyses  the  posterior 
extremities. 

Duration  and  Termination.  —  Rabies 
generally  takes  a  rapid  course,  sometimes 
killing  within  forty-eight  hours,  and  rarely 
lasting  more  than  ten  days,  although  cases 
of  canine  madness  have  been  reported  as 
having  lasted  from  fifteen  to  twenty  days. 
The  duration  depends  to  a  certain  extent 
upon  the  constitutional  vigour  of  the  animal. 
The  termination  is  fatal  in  all  animals. 

Diagnosis, — Marochetti  and  others  have 
asserted  that  rabies  can  be  diagnosed  a  few 
days  after  inoculation,  by  the  presence  of  a 
sublingual  vesicular  eruption,  but  there  is 
no  evidence  to  warrant  us  in  believing  this 
statement ;  and  Mr.  Fleming  remarks  '  that 
it  is  much  to  be  regretted  that  those  who 
have  seen  these  lyssi  did  not  resort  to  in- 
oculation with  the  contents  of  the  vesicles  to 
prove  whether  they  really  contained  the 
morbific  elements  or  not.' 

The  most  characteristic  symptom  of  the 
'furious'  form  is  undoubtedly  the  peculiar 
'  falsetto  termmation  of  the  bark  '  (Horsley)  ; 
and  of  the  '  dtmab  '  form  the  dropping  of  the 
inferior  maxilla.  But  since  these  symptoms 
only  appear  when  the  disease  is  comparatively 
advanced,  we  must  take  other  symptoms  into 
consideration,  such  as  the  behaviour  of  the 
animal,  its  physiognomy,  inclination  to  bite, 
and  to  eat  strange  and  indigestible  substances. 
An  acquaintance  with  the  history  of  the  case 


is  necessary  if  we  would  avoid  confounding  it 
with  other  diseases. 

Epilepsy  is  distinguished  from  rabies  by 
the  sudden  and  complete  loss  of  sense, 
champing  of  the  jaws,  foaming  at  the  mouth, 
convulsions,  cries,  and  rapid  recovery. 

Distemper  has  sometimes  been  mistaken 
for  rabies,  firom  the  fact  that  catarrh  of  the 
eyes  and  nose,  giddiness,  weakness,  and 
emaciation  are  sometimes  present  in  both 
diseases ;  and  it  is  this  circumstance,  with 
the  fact  that  epilepsy  is  sometimes  a  sequela 
to  distemper,  that  undoubtedly  led  the  late 
Mr.  Grantley  Berkeley,  a  professed  authority 
on  rabies,  to  state  '  that  dogs  become  utterly 
insane  fi-om  distemper,  and  that  if  this  dis- 
ease be  prevented  by  vaccination,  hydro- 
phobia (rabies)  will  be  decreased.'  It  is 
scarcely  necessary  to  say  that  siich  assertions 
are  Uable  to  cause  serious  mistakes. 

Foreign  substances  in  the  fauces  or 
pharynx,  especially  in  the  dog,  may  be 
distinguished  firom  rabies  by  the  history  of 
the  case,  and  by  careful  examination. 

Inflammation  of  the  throat  only  presents 
one  symptom  of  rabies,  namely,  inabihty  to 
swallow. 

Gastritis andenteritis  maybe  distinguished 
by  the  absence  of  the  nervous  symptoms, 
and  by  the  pain  produced  on  pressing  the 
abdomen. 

Phrenitis,  especially  in  horses,  may  be 
confounded  with  rabies  ;  but  although  the 
animals  may  be  delirious,  there  is  no  inclina- 
tion to  do  mischief,  nor  are  they  hritated  by 
the  presence  of  a  dog  or  a  person,  and  the 
course  of  the  disease  will  soon  decide  the 
question. 

Tetanus  in  the  dog  has  been  confounded 
with  rabies,  but  this  is  such  a  rare  disease  in 
dogs,  cats,  cattle,  sheep,  goats,  and  pigs,  as  to 
call  for  no  special  mention.  In  horses  such 
a  mistake  could  scarcely  happen. 

Anthrax. — The  pathological  changes  of 
rabies  and  anthrax,  says  Mr.  Fleming,  have 
at  times  lent  some  support  to  the  idea  that 
they  were  identical,  or  at  least  resembled 
each  other.  Although  vertigo,  and  a  dis- 
position to  fury,  do  in  some  cases  accompany 
anthrax  in  the  lower  animals  (especially  in 
the  horse),  the  other  symptoms  of  anthrax, 
the  rapidity  with  which  it  rtms  its  course, 
and  the  pathological  anatomy  of  the  several 
diseases,  wUl  serve  to  distinguish  one  from 
the  other.  The  presence  of  the  bacillus 
anthracis  in  the  blood  is  absolutely  character- 
istic.    See  MiCRO-OEGANISMS. 

Cattle-plague.— The  fits  of  deliriiun  that 
now  and  again  appear  in  this  disease,  as 
well  as  the  great  depression,  apathy,  and  the 
unsteady  gait,  have  a  resemblance  to  those 
present  in  a  certain  stage  of  rabies.  But 
this  resemblance  is  very  superficial.  The 
existence  of  the  plague  in  the  district, 
the  appearance  of  the  visible  mucous  mem- 
branes, and  the  other  symptoms  during  life, 
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as  weU  as  the  pathological  alterations  after 
death,  are  sufficient  to  establish  a  distinction. 

A  ferocious  dog  has  frequently  been  mis- 
taken for  a  rabid  one.  ax  ■  <.^ 

There  are  no  post-mortem  signs  sumciently 
trustworthy  or  characteristic  to  enable  us  to 
form  a  direct  diagnosis  of  rabies.  -1- he  his- 
tory of  the  case,  however,  together  with  the 
facts  that  foreign  bodies  are  present  m  the 
stomach  and  the  mucous  membrane  ot  the 
fauces,  larynx,  and  stomach  congested,  wiU 
materiaUy  assist  us  in  formmg  a  correct 

opinion.  ,.     .     ^  -? 

Treatment. — The  curative  treatment  oi 
rabies,  so  far  as  our  experience  at  present 
goes,  has  yet  to  be  discovered ;  and  since  the 
malady  is  so  dangerous  to  other  animals  and 
man,  we  think  its  cure  ought  not  to  be  under- 
taken, except  by  experienced  persons  and 
vmder  adequate  restrictions. 

All  affected  animals  should  be  killed  at 
once  and  burned,  or  buried  deep  with  quick- 
lime. 

The  propJiylactic  treatment,  however,  de- 
serves our  best  consideration.  If  an  animal 
has  been  inoculated  by  a  bite  from  a  rabid 
animal  or  otherwise,  the  circulation  in  the 
part  should  be  immediately  stopped  by  a 
compress  above  it ;  the  wound  thoroughly 
washed,  sucked,  or  cupped ;  and  all  parts  that 
are  supposed  to  have  been  in  contact  with 
the  virus  excised,  and  either  the  actual  or 
potential  cautery  freely  apphed.  In  the 
lower  animals  some  of  the  wounds  may 
escape  our  notice  on  account  of  the  hair,  and 
therefore,  even  after  the  above  precautions 
are  taken,  the  subject  must  be  treated  as 
suspicious. 

The  researches  of  MM.  Pasteur  and  Galtier 
demonstrate  the  advantage  that  may  result 
from  inoculation  with  the  attenuated  poison, 
for  the  purpose  of  preventing  the  develop- 
ment of  the  disease.  For  a  detailed  account 
of  these  experiments,  see  Hydeophobia. 

Cows,  sheep,  and  pigs,  if  the  wounds  have 
been  promptly  cauterised,  may  be  used  for 
food,,  provided  they  are  killed  within  twenty- 
four  hours  of  the  inoculation,  and,  if  Dr. 
Dowdeswell's  experiments  are  correct,  even 
before  any  signs  of  the  malady  are  mani- 
fested. 

If  an  animal  is  suspected  of  being  inocu- 
lated from,  or  has  been  in  company  with,  one 
affected  with  rabies,  it  should  be  kept  in  a 
secure  place,  and  watched  for  at  least  four 
months,  and  then  only  allowed  to  go  out 
muzzled;  but  it  is  preferable  to  destroy  it. 
If  such  an  animal  has  bitten  any  person,  it 
should  not  be  destroyed  until  it  has  been 
positively  ascertained  whether  it  is  rabid  or 
not. 

When  a  case  of  rabies  has  occurred,  notice 
ought  to  be  given  at  once  to  the  local  authori- 
ties, to  prepare  them  for  making  and  enforcing 
stringent  measures  to  prevent  its  spread.  No 
dogs  ought  to  be  allowed  to  enter  public 


RAILWAY  INJURIES  621 

buildings  or  conveyances,  or  to  frequent  the 
pubUc  streets  or  highways,  without  a  muzzle,, 
under  the  penalty  of  being  seized  by  the 
police.  If  a  rabid  animal  is  at  large,  notice 
should  be  given  of  the  fact  to  the  neighbour- 
hood as  soon  as  possible.  All  kennels,  chains, 
collars,  and  places  with  which  a  rabid  animal 
has  been  in  contact  should  be  scalded  and 
disinfected. 

Dogs  should  always  be  under  strict  police 
surveillance,  by  owners  not  only  being  com- 
pelled to  pay  taxes,  but  also  by  placing  evi- 
dence of  this  fact  on  the  dogs'  collars  in  the 
form  of  a  small  metal  disc.  In  addition, 
every  owner  should  have  his  name  and 
address  on  the  collar.  Should  any  dog  be  at 
large  without  a  coUar  and  the  metal  disc,  it 
should  be  at  once  seized  by  the  police,  and 
if  not  claimed  within  a  prescribed  period  it 
should  be  destroyed. 

George  A.  Banham. 

RACE,  etiological  Relations  of. — 

See  Disease,  Causes  of. 

RACHITIS  (pd^is,  the  spine).— A  syno- 
nym for  rickets.    See  Eickets. 

RAGATZ,  in  Switzerland.  —  Sknple 
thermal  waters.    See  Mineral  Waters. 

RAILWAY  INJURIES.  —  Descrip- 
tion.— The  points  of  difference  between  rail- 
way injuries  and  those  sustained  in  other 
ways,  such,  for  instance,  as  by  a  fall  from  a 
horse  or  a  carriage,  are  virtually  those  of 
degree.  The  more  serious  results  are  refer- 
able, firstly,  to  the  great  weight  and  impulse 
of  the  railway  train,  crushing,  perhaps  com- 
pletely, some  portion  of  the  body  ;  secondly, 
in  the  case  of  collision,  to  the  sudden  arrest 
of  momentum  of  such  ponderous  bodies  in 
more  or  less  rapid  motion,  causing  thereby 
violent  vibratory  shocks  to  the  travellers  ; 
and,  thirdly,  the  occurrence  being  sudden 
and  unexpected,  the  muscles  are,  as  it  were, . 
taken  by  surprise,  and  before  contraction  can 
take  place  the  ligaments  of  the  spine  are 
frequently  strained  or  even  torn.  There  is 
no  time  for  preparation ;  the  whole  is  the 
work  of  an  instant.  In  cases  of  injury  to 
those  who  jump  or  fall  from  a  train  in 
motion,  the  gravity  of  the  resulting  injury 
depends  on  the  rate  of  speed  of  the  train  at 
the  moment ;  on  the  part  of  the  body  which 
first  strikes  the  ground,  and  the  angle  at 
which  it  is  struck ;  on  the  weight  of  the 
individual;  and  also  on  the  nature  of  the 
ground. 

Accidents  which  happen  to  persons  either 
getting  into  or  out  of  trains  not  in  motion, 
possess  no  special  characters.  Serious  spinal 
injuries  have  occurred  to  those  sitting  in  a 
train  not  in  motion,  when,  by  a  sudden  un- 
expected jerk,  as  from  a  train  running  into 
it  from  behind,  a  violent  shock  is  sustained. 
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It  IS,  then,  the  sudden  and  violent  cha- 
racter of  the  occurrence,  the  alarm  and  fright 
necessarily  associated  therewith,  the  general 
.lar  or  commotion  of  the  system,  and  the 
possible  localised  physical  damage,  which 
constitute  the  main  features  of  this  class  of 
m.iunes,  conditions  which  do  not  obtain  in 
cases  of  less  sudden  violence. 

Eesults.  — 1.  The  direct  or  immediate 
results  of  railway  accidents  are  of  various 
kinds.  Locally,  they  consist  of  simple  or 
compound  fractures,  contusions,  and  lacera- 
tions,_  caused  either  by  the  force  of  the 
collision,  by  the  legs  being  caught  between 
the  seats  of  the  carriage,  or  by  the  wheels  of 
the  carriages  where  the  individual  has  been 
run  over,  or  by  fragments  of  splintered  wood, 
iron,  or  glass.  Burns  and  scalds  may  add  to 
the  sufferings  of  the  injured.  These  injuries, 
if  not  resulting  immediately  in  death,  may 
ultimately  prove  fatal  in  various  ways,  or 
permanent  injury  to  a  greater  or  less  extent 
may  ensue.  Such  conditions,  however,  are 
not  peculiar  to  railway  injuries,  and  need 
no  special  description  here. 

The  immediate  efifects  on  the  cerebro- 
spinal system  are,  on  the  other  hand,  of  special 
interest  and  importance.  Local  injuries  to 
the  spinal  column  and  cord,  or  to  the  head, 
are  frequently  met  with,  such  as  fractures  of 
the_  skull  or  of  the  spine,  impHcating  the 
bram  or  spinal  cord  or  their  membranes, 
stretching  or  rupture  of  spinal  ligaments,  &c., 
and  these  ligamentous  lesions  are,  perhaps, 
the  most  characteristic  features  of  railway  in- 
juries. Death  has  resulted  from  sheer  fright ; 
the  influence  of  intense  fear  on  the  minds  espe- 
cially of  persons  suffering  from  heart-disease, 
aneurysm,  and  the  like,  being  sufficient  to 
cause  death.  The  primary  depression  pro- 
duced on  the  nervous  and  circulatory  systems 
continues  and  deepens,  there  is  no  power  to 
rally,  and  a  fatal  result  from  syncope  ensues. 
A  general  condition  of  shock  or  concussion 
is  also  commonly  met  with,  where  the  symp- 
toms presented  are  mainly  subjective;  and 
in  emotional  individuals  an  attack  of  acute 
hysteria  may  be  induced,  laying  the  founda- 
tion of  a  chronic  condition. 

For  a  description  of  concussion  of  the  cord, 
and  of  the  localisation  of  lesions  of  the  cord, 
see  Spinal  Cord,  Diseases  of. 

2,  The  indirect  or  remote  results  of  rail- 
way injuries  are  numerous  and  varied  in 
character.  Locally,  it  must  not  be  forgotten 
that  an  accident  may  readily  light  up  chronic 
inflammatory  mischief  in  individuals  who 
are  predisposed  by  some  inherited  or  acquired 
weakness,  or  by  some  particular  diathesis. 
Thus  syphilitic,  tubercular,  gouty,  and  even 
cancerous  disease  may  follow  and  complicate 
the  symptoms  arising  from  the  injury.  Again, 
chronic  inflammatory  conditions  of  the  spinal 
cord  and  its  membranes  may  be  induced 
thereby,  and  the  usual  train  of  symptoms  ac- 
companying such  lesions  will  be  manifested. 


But,  apart  from  the  existence  of  such  organic 
mischief,  certain  indefinite  phenomena  sub- 
.lective   and   functional  in  character,  are 
constantly  met  with,  which  render  the  dia- 
gnosis and  prognosis  of  railway  injuries 
difficult,  and  considerably  increase  the  re- 
sponsibiHties  of  the  medical  attendants.  It 
IS  especially,  however,  when  there  is  no 
local  lesion  of  importance,  such  as  a  frac- 
tured lunb,  that  these  general  '  neurasthenic  ' 
conditions  are  likely  to  occur ;  for  it  can  be 
readily  understood  that  if  the  force  of  the 
accident  expend  itself  upon  some  injury 
say  to  one  of  the  extremities,  there  is  less 
likehhood  of  a  general  concussion  of  the 
nervous  system.    The  familiar  and  often- 
quoted  illustration  is  that  of  a  watch,  in 
which  the  works  are  less  likely  to  be  dam- 
aged by  a  fall  if  part  of  the  violence  be  ex- 
pended m  breaking  the  glass.    This  neur- 
asthenic condition  is  evidently  the  expression 
of  an  exhausted  nervous  system,  and  may 
come  on  in  various  ways  and  at  various  times 
after  the  accident.    The  mental  shock  is 
to  be  held  responsible  for  its  occurrence 
nearly  as  much  as  is  the  physical.    It  may 
arise  out  of  the  general  collapse  or  shock 
mto  which  the  patient  has  been  suddenly 
thrown  by  the  accident,  but  perhaps  more 
commonly  the  extent  of  the  mischief  is  not 
evident  at  the  time.  As  a  typical  illustration 
of  such  a  case,  the  following  may  be  taken : 
A  person  in  a  collision  receives  a  sudden, 
unexpected,  and  violent  shock,  the  result  of 
being  thrown  or  jolted  backwards  and  for- 
wards.   He  feels  faint  and  coUapsed  for  a 
few  moments,  but  recovers  sufficiently  to  be 
able  to  assist  his  fellow  sufferers;  returns 
home,  and  resumes  his  usual  avocations. 
After  an  interval  of  a  day  or  two  he  begins 
to  complain  of  pain  and  stiffiiess  in  the  back 
and  neck,  but  particularly  in  the  lumbo- 
dorsal  region.    He  goes  to  his  business,  but 
cannot  attend  to  it,  being  unable  to  concen- 
trate his  attention  or  make  calculations,  any 
special  efifort  resulting  in  marked  occipital 
headache.  He  is  unable  to  read  comfortably, 
as  the  letters  run  into  one  another  and  be- 
come bliirred.    He  goes  home  and  consults 
his  medical  man,  who  probably  advises  rest 
in  bed,  and  prescribes  bromide  of  potassium, 
&c.    The  temperature  in  these  cases  is  often 
subnormal,  and  the  pulse  slow,  except  when 
agitated  as  by  a  mediical  examination.  These 
symptoms  in  the  majority  of  cases  pass  away 
after  a  short  rest,  and  terminate  in  complete 
recovery.  In  other  cases,  fortunately  the  ex- 
ceptions, further  symptoms  develop,  such  as 
irritability  of  the  bladder,  inabOity  to  empty 
the  viscus,  occasional  dribbling  of  urine, 
lightning  pains  in  the  spine,  spasm  of  the 
legs,  and  others  too  numerous  to  mention 
here.    These  may  depend  either  upon  the 
condition  of  neurasthenia,  just  alluded;  to 
or  more  rarely  upon  definite  congestive  or 
other  pathological  changes  occurring  in  the 
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spinal  cord.  The  prognosis  of  the  latter  is 
gi-ave  in  the  extreme. 

In  the  condition  of  neiurasthema,  as- 
thenopia, with  difficulty  in  or  real  loss  of  the 
power  of  accommodation,  may  be  one  ot  the 
causes  of  the  hnpaii-ed  vision  just  mentioned. 
Physical  changes  in  the  retina  and  optic  disc, 
such  as  those  detaHed  by  Dr.  Clifford  Allbutt, 
are  extremely  uncommon,  and  the  latest 
writers  on  this  subject,  namely,  Mr.  Page 
and  Mr.  Thorburn,  seem  to  doubt  their  oc- 
currence. In  all  probability,  they  only  exist 
as  sequels  of  organic  lesions  of  the  spinal 
cord  and  membranes. 

Added  to  this  neurasthenic  condition,  there 
is  often  seen  a  certain  amount  of  functional 
disturbance,  probably  of  cerebral  (cortical) 
origin,  which  may  be  described  as  chronic 
hysteria,  under  which  one  includes  changes 
of  various  kinds  in  the  cutaneous  sensibUity, 
spasmodic  contractions  of  limbs,  and  para- 
lyses ;  and  it  is  often  a  most  dif&cult  question 
to  decide  whether  these  phenomena  are  func- 
tional or  real.  Cases  such  as  these  are  fre- 
quently the  subject  of  litigation  as  regards 
claims  for  damages  against  railway  com- 
panies. 

Medico-legal  Questions  in  Connexion 
WITH  Eailway  Accidents.  —  In  cases  of 
claim  for  compensation  for  these  injuries,  it 
is  of  the  highest  importance  that  the  medical 
men  engaged  should  make  themselves  tho- 
roughly acquainted  with  all  the  circumstances 
connected  with  the  accident  and  its  results. 
This  appHes  to  the  meddcal  attendant  of  the 
injured  person,  as  well  as  to  the  medical 
officer  examining  on  behalf  of  the  com- 
pany. 

Duties  of  the  Medical  Attendant. — 

1.  It  is  desirable  to  obtain  in  writing  the 
patient's  statement  as  regards  :  (a)  the  acci- 
dent ;  ascertaining,  if  possible,  the  approxi- 
mate speed  of  the  train  when  the  accident 
occurred,  the  position  of  the  injured  person 
in  the  carriage,  and  of  the  carriage  in  the 
train ;  also  whether  other  persons  were  pre- 
sent or  not ;  (6)  his  condition  from  the  time 
of  the  accident  to  the  time  of  his  examina- 
tion; and  (c)  the  symptoms  complained  of 
at  the  time  of  his  examination. 

2.  Investigate  the  general  condition  of  the 
patient,  especially  as  to  his  appetite,  and  his 
capacity  for  sleep  or  work;  ascertain  also 
his  previous  habits.  The  possible  existence 
of  organic  disease,  previous  to  the  accident, 
should  not  be  overlooked,  as  it  has  happened 
that  symptoms  referable  to  disease — tabes 
dorsalis,  for  example — have  been  erroneously 
ascribed  to  injury.  The  urine  should  be 
carefully  exammed  in  every  case. 

3.  Note  bruises  or  any  sign  of  local  injury 
on  any  part  of  the  body. 

4.  Where  injury  to  the  spine  is  alleged, 
the  investigation  should  be  conducted  as  far 
as  possible  according  to  the  following  sys- 
tematic nlan : — 
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(i.)  Notice  the  amount  of  mobility  or  rigi- 
dity of  the  spine  whilst  the  patient  is  un- 
dressing. 

(ii.)  Examine  the  spine  by  digital  pressure 
or  percussion,  and  by  the  application  of  hot 
or  cold  sponges. 

(iii.)  Investigate  any  alleged  paralytic 
symptoms  by  {a)  measuring  the  circumfer- 
ence of  the  limbs,  where  needful ;  the  right 
side,  it  should  be  remembered,  is  usually 
somewhat  fuller  than  the  left,  and  the  exist- 
ence of  any  other  pre-existing  inequaUty  of 
the  limbs  should  not  be  lost  sight  of;  (6)  test- 
ing the  electrical  excitability  of  the  muscles ; 

(c)  noting  the  existence  of  spasm  or  tremor 
of  the  muscles  of  the  spine  and  limbs ;  and 

(d)  examining  the  condition  of  the  reflexes, 
superficial  and  deep. 

5.  Investigate  the  presence  of  any  abnor- 
mal cutaneous  sensibility.  This  is  entirely 
a  subjective  phenomenon,  on  which  reUance 
cannot  always  be  placed. 

6.  Ophthalmoscopic  examination  must  be 
made,  in  order  to  determine  the  existence  or 
not  of  local  lesion  in  the  fundus  oculi,  con- 
firmatory or  otherwise  of  cerebral  or  spinal 
symptoms;  but,  as  already  stated,  such 
pathological  changes  are  exceedingly  rare. 

During  this  examination,  it  should  be  borne 
in  mind  that  the  simulation  of  symptoms, 
such  as  spinal  tenderness  or  muscular  tremor, 
can  frequently  be  detected  by  distracting  the 
attention,  when  pressure  on  the  part  pre- 
viously complained  of  may  be  made  with 
impunity,  or  the  muscular  tremors  will 
cease.  This,  however,  is  not  conclusive  of 
imposture,  for  in  hysteria,  when  the  attention 
is  diverted,  the  same  occurs. 

As  an  instance  where  the  truth  of  a  patient's 
statements  may  be  tested  by  the  astuteness 
of  the  medical  man,  a  case  may  be  mentioned 
in  which  the  plaintiff,  who  had  travelled  up 
some  fifty  miles  to  London  to  be  examined, 
stated,  among  other  symptoms,  that  his  urine 
continually  dribbled  from  him.  The  surgeon 
immediately  asked  to  see  his  shirt,  which  had 
been  worn  at  least  six  hours,  when  it  was 
found  perfectly  dry  and  devoid  of  any  stain 
of  urine  !  In  another  case  a  man  presented 
extreme  spinal  tenderness,  even  to  the  extent 
of  complaining  of  pain  when  the  part  wag 
blown  upon  with  the  breath.  A  sheet  ol 
paper  being  interposed,  without  the  patient's 
knowledge,  the  effect  was  the  same. 

It  now  becomes  the  duty  of  the  medical 
attendant  to  form  an  opinion  on  the  following 
points : — 

(a)  Has  the  patient  been  really  injured  ? 

(j3)  What  is  the  nature  of  the  injury  ?] 

(y)  Is  the  injury  a  possible  or  probable 
result  of  the  accident  as  described? 

(S)  Are  the  symptoms  consistent  with  the 
history  and  the  objective  signs  ? 

Duties  of  the  Medical  OflOlcer  ex- 
amining on  behalf  of  the  Bailway 
Company.  —  The  medical  officer  of  the 
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company  should  on  no  account  constitute 
himself  the  agent  of  the  company  for  settling 
the  terms  of  compensation.  The  examina- 
tion should  be  made,  if  possible,  in  the 
presence  of  the  medical  attendant  of  the 
patient,  and  not  in  the  presence  of  the  legal 
advisers  of  either  side  ;  it  should  be  con- 
ducted with  thoroughness  and  tact,  and 
without  inflicting  any  unnecessary  mental 
or  bodily  pain. 

A  report  of  the  case  should  be  drawn  up 
at  the  time,  giving  : — 

(1)  The  patient's  account  of  the  accident, 
and  of  his  subsequent  and  present  symp- 
toms. 

(2)  The  present  condition  of  the  patient, 
noting  particularly  any  objective  signs  of 
injiury. 

(3)  An  opinion  as  to  v^hether  the  symptoms 
complained  of  are  likely  to  be  the  result  of 
the  accident ;  and  as  to  the  probability  of  re- 
covery, and  at  what  period. 

As  the  plaintiffs  sohcitors  in  an  action 
can  apply  for  a  copy  of  this  report,  it  should, 
of  course,  be  worded  with  extreme  care. 

The  actual  question  of  pecuniary  com- 
pensation does  not  concern  either  the  medical 
attendant  of  the  patient,  or  the  medical  ad- 
viser of  the  company.  They  merely  have 
respectively  to  bring  forward  facts  in  support 
of  their  opinions  as  to  the  value  of  symptoms, 
and  how  far  they  are  dependent  upon  the 
injury. 

Such  investigation  should  take  place  as 
soon  after  the  accident  as  possible,  by  which 
means  the  chances  of  imposture  would  be 
lessened ;  whilst  by  a  careful  and  impartial 
estimate  of  the  facts  of  the  case  as  obtained 
by  such  a  thorough  examination  as  that 
sketched  above,  much  conflict  of  medical 
opinion  would  be  avoided,  the  medical  men 
being  witnesses,  not  advocates. 

Fraudulent  Claims. — It  wiU  be  well  to 
allude  to  some  of  the  ways  in  which  fraudu- 
lent claims  are  brought  against  railway  com- 
panies. These  may  be  conveniently  divided 
into : — 

(1)  Claims  made  by  persons  who,  as  may 
be  subsequently  proved,  were  not  even  present 
at  the  time  of  the  accident ; 

(2)  Claims  by  those  who,  though  present 
and  unhurt,  yet  simulate  the  symptoms  of 
injury ;  and 

(3)  Claims  by  those  who,  having  sustained 
some  trifling  injiury,  vnlfully  and  intention- 
ally exaggerate  their  symptoms  in  order  to 
obtain  a  larger  amount  in  compensation. 

The  medical  man  should,  therefore,  be 
ahve  to  the  possibflity  of  wUfal  deception 
being  practised  on  him,  lest  he  should  be 
led  away  by  a  well-planned  history,  and  thus 
unwittingly  be  made  a  party  to  such 
fraudulent  transactions. 

Unintentional  Exaggeration. —  The 
diflSculty  of  assessing  the  value  of  subjective 
symptoms  in  general  is  much  increased  by 
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the  fact  that  there  are  certain  persons  who, 
undoubtedly  injured,  may,  without  any 
fraudulent  design,  unintentionally  exaggerate 
their  symptoms.  This  is  to  some  extent 
explained  by  their  thoughts  being  constantly 
directed  to  their  sufferings,  and  the  worry 
necessarily  attendmg  a  protracted  lawsuit, 
or  whilst  an  action  for  damages  is  pending. 
The  suspense  and  anxiety,  the  examinations 
by  the  medical  men,  and  the  repeated  inter- 
views with  their  sohcitors,  keep  them  in  a 
constant  state  of  nervous  tension.  "When, 
therefore,  their  claims  are  settled,  it  is  natural 
that  the  rehef  they  experience  should  fre- 
quently be  attended  by  beneficial  results,  or 
even  complete  recovery.  See  Feigned  Dis- 
eases. 

Treatment. — The  chief  injuries  receivedat 
the  time  of  a  railway  accident  being  surgical, 
the  treatment  adapted  for  each  particular 
case  will  be  found  in  surgical  works.  Never- 
theless there  are  some  general  points  in  the 
immediate  treatment  to  which  any  medical 
man  present  on  such  occasions  would  do 
well  to  attend. 

1.  HcemorrTiage.  —  Death  from  haemor- 
rhage should  be  prevented,  where  possible,  by 
promptly  adopting  pressure  of  some  kind. 
If  no  tourniquet  or  indiarubber  band  be  avail- 
able, a  handkerchief  tied  round  the  limb  and 
twisted  tight  with  a  piece  of  stick,  or  direct 
pressure  by  the  finger,  wUl  suffice  for  the 
time. 

2.  Fractures. — Temporary  splints  may  be 
improvised  out  of  umbrellas,  walking-sticks, 
cushions,  newspapers,  and  broken  pieces  of 
wood,  &c.,  fixed  by  straps  or  handkerchiefs, 
so  that  the  injured  may  be  removed  with  as 
little  pain  as  possible,  and  simple  fi'actures 
may  be  prevented  from  becoming  compound. 
Simple  dislocations  should  be  reduced  at 
once,  if  possible. 

3.  Shock,  collapse,  and  fright. — In  the 
treatment  of  these  conditions  great  caution 
is  required  to  maintain  the  vital  powers  until 
reaction  sets  in.  The  temperature  of  the 
body,  the  strength  and  rate  of  the  heart's 
action,  together  with  the  respiration,  should 
be  kept  up  by  stimulants  and  warmth.  Sir 
WiUiam  Savory,  in  his  article  on  '  Shock  '  in 
Holmes's  System  of  Surgery,  is  careful  to 
point  out  the  dangers  of  ower-stimulation, 
whereby  the  flickering  powers  of  nature  may 
be  extinguished  altogether. 

4.  Exposure  to  wet  and  cold. — Every 
endeavour  should  of  course  be  made  to  pre- 
vent prolonged  exposure,  by  sheltering  the 
injured  as  much  as  possible,  and  securing 
their  early  removal  to  any  neighbouring 
houses. 

The  subsequent  treatment  of  railway  in- 
juries is  one  which  requires  the  exercise  of 
considerable  skiU  and  judgment  on  the  part 
of  the  medical  attendant.  Absolute  rest  is 
of  course  a  sine  qud  non  where  any  spinal 
concussion  or  local  lesion  is  suspected ;  but 
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where  the  symptoms  are  due  to  neurasthenia, 
long  confinement  in  the  horizontal  position 
is  often  productive  of  harm,  whereas  change 
of  scene  and  moderate  exercise  might  prove 
beneficial. 

William  Eose. 

RALES  (Fr.,  Battles) —Certain  adventi- 
tious sounds  heard  on  auscultation,  in  con- 
nexion with  the  respiratory  organs,  during 
the  act  of  breathing,  in  various  morbid  con- 
ditions. See  Physical  Examination  ;  and 
Ehonchus. 

RAMOLLISSEMENT  (Fr.,  Soften- 
ing).— This  word  is  associated  with  all  forms 
of  softening  of  tissues  and  organs;  but  by 
EngHsh  pathologists  it  is  generally  used  in 
connexion  with  softening  of  the  central 
nervous  system.    See  Softening. 

RANUTjA  (ranula,  dim.  otrana,  a  frog). 
A  cystic  growth  in  the  floor  of  the  mouth. 
See  Mouth,  Diseases  of. 

RAPE.— Synon. :  Fr.  Viol;  Ger.  Noth- 
eitcht. 

Definition. — By  the  English  law  rape  is 
defined  as  '  the  carnal  knowledge  of  a  woman 
forcibly  and  against  her  will.' 

General  Eemarks. — The  crime  of  rape  is 
punishable  by  penal  servitude  for  life.  By 
the  Criminal  Law  Amendment  Act  of  1885 
the  defilement  of  a  girl  under  thirteen  is  a 
felony  punishable  by  penal  servitude  for  Life, 
and  the  attempt  to  have  carnal  knowledge 
of  a  girl  under  thirteen  is  a  misdemeanour 
punishable  by  two  years'  hard  labour,  or  by 
a  whipping  if  the  offender  be  under  sixteen. 
The  carnal  knowledge  of  a  girl  between 
thirteen  and  sixteen,  or  the  carnal  know- 
ledge of  an  idiot  or  imbecile  girl,  is  a  mis- 
demeanour punishable  by  two  years'  hard 
labour. 

Of  cases  of  rape  recorded  by  Casper,  73 
per  cent,  were  upon  the  persons  of  httle 
children  under  twelve.  Of  136  cases  put 
upon  record  by  this  author,  the  ages  were 
as  follows : — 

From  2^  to  12  years  of  age,  99  cases 
12    „  14      „       „  20 
I.    15    „  18       „       „  8 
"    19       25       „       „  7 
47       „       „  1 
68       „       „  1 

For  proof  of  the  crime  of  rape  it  is  not 
necessary  that  the  force  employed  should 
have  been  of  a  violent  physical  kind.  A 
mere  threat  of  violence,  or  even  of  rnoral 
injury,  is  '  force  '  in  the  eyes  of  the  law. 
The  surreptitious  administration  of  chloro- 
form, or  a  narcotic,  for  the  purpose  of  having 
intercourse  with  a  woman  against  her  will, 
is  also  force  in  the  eyes  of  the  law.  The 
Criminal  Law  Amendment  Act  quoted  above 
has  the  following  clause :  '  Whereas  doubts 
n. 


have  been  entertained  whether  a  man  who 
induces  a  married  woman  to  permit  him  to 
have  connexion  with  her  by  personating  her 
husband  is  or  is  not  guilty  of  rape,  it  is  hereby 
enacted  and  declared  that  every  such  offender 
shall  be  deemed  to  be  guilty  of  rape.' 

The  moral  character  of  the  woman  is 
theoretically,  but  seldom  practically,  beside 
the  question ;  and,  provided  force  be  used, 
and  the  woman's  consent  be  wanting,  sexual 
intercourse  even  with  a  prostitute  is  legally 
'  rape.' 

The  punishment  of  the  crime  of  rape  was 
provided  for  in  the  criminal  code  of  Moses, 
who  ordained  that  the  ravisher  of  a  betrothed 
damsel  should  die. 

The  Eoman  law  punished  the  crime  with 
death  and  confiscation  of  goods,  but  provided 
the  following  saving  clause : — 

jRapta  raptoris,  aut  mortem,  aut  i/ndotatas 
nuptias  optet. 

Upon  this,  says  Percival,  there  arose  what 
was  thought  a  doubtful  case :  '  Una  node 
quidam  duas  rapuit ;  altera  mortem  optat, 
altera  nuptias.' 

Many  accusations  of  rape  are  false  and 
trumped  up,  and  are  only  brought  by  the 
woman  when  she  finds  that  some  sexual 
indiscretion  is  likely  to  bring  her  into  trouble, 
or  cannot  be  concealed  by  reason  of  her 
pregnancy. 

This  being  the  case,   stale  accusations 
should  be  received  with  very  great  caution. 
The  laws  of  Henry  III.  provided  that  the 
accusation  should  be   made  immediately 
'  dum  recens  fuerit  maleficium.'    By  the 
old  Scotch  law  no  delay  was  allowed  in 
bringing  the  accusation  ultra  unam  noctem, 
and  by  the  modem  Scotch  law  a  delay  of 
three  days  is  alone  permitted.    By  the' law 
of  England  no  limit  is  placed  on  the  time  at 
which  an  accusation  of  rape  may  be  made. 
An  English  jury  is,  however,  naturally  chary 
of  giving  credence  to  a  stale  charge  of  rape. 
Some  few  years  back  a  charge  of  rape  was 
brought  against  a  gentleman  of  position  in 
one  of  the  home  counties  by  a  girl  with  whom 
he  had  had  connexion  some  five  months 
previously.     There  was  no  evidence  that 
the  girl  had  offered  any  resistance,  and  as 
the    accusation   was    brought    only  after 
pregnancy  had  become  evident,  and  after 
ineffectual  attempts  had  been  made  to  ex- 
tort money  from  the  defendant's  relatives, 
and  as  the  charge  was  evidently  made  at  the 
^instigation  of  an  uncle  who  was  a  superin- 
tendent of  police,  and  a  cousin  who  was  a 
lawyer,  the  case  was  dismissed.    It  shows, 
we  think,  an  imperfection  in  the  English  law 
that  it  should  be  possible,  under  such  circum- 
stances, to  prefer  a  charge  of  so  serious  a 
crime. 

The  law  for  the  substantiation  of  a  charge 
of  rape  is  satisfied  with  proof  of  a  minimum 
amount  of  '  carnal  knowledge.'  The  mere 
touching  of  the  vulva  by  the  penis  is  carnal 

s  s 


626 


EAPE 


knowledge  in  the  eyes  of  the  law.  The 
complete  introduction  of  the  penis  into  the 
vagina  need  not  be  proved,  and  still  more  is 
proof  of  emission  unnecessary. 

The  Signs  of  Rape. — From  what  has 
gone  before,  it  is  evident  that  there  need  be 
no  signs  whatever.  If  a  girl  be  overawed  by 
a  threat  and  her  vulva  be  touched  by  the  penis, 
that  is  rape  ;  and,  if  proved,  is  pimishable  as 
such. 

On  the  other  hand,  the  evidence  of  rape 
may  be  very  convincing  ;  for  example  : — 

(a)  The  woman  may  have  been  heard  to 
cry  for  help. 

(b)  There  may  be  the  signs  of  a  struggle  at 
the  spot  where  the  rape  was  alleged  to  have 
occiurred. 

(c)  There  may  be  damage  to  the  woman's 
clothing,  and  bruises  of  various  parts  of  her 
body — signs  that  she  has  been  subjected  to 
physical  force. 

(d)  The  genital  organs  may  be  found 
injured;  the  vulva  laruised  and  perhaps 
bleeding;  the  hymen  recently  ruptured; 
and,  in  cases  where  the  disparity  in  size 
between  the  man  and  woman  is  very  great, 
rupture  of  the  perinseum  and  mortal  injuries 
to  the  vagina. 

(e)  Seminal  spots  may  be  fotmd  upon  the 
woman's  clothing,  which  is  a  certain  proof 
of  a  previous '  intimate  relation  '  with  a  male. 
Blood-spots  also  afford  valuable  evidence, 
but  necessarily  not  so  conclusive.  Care 
must  be  taken  not  to  confound  menstrual 
fluid  with  blood. 

The  concurrence  of  all  these  signs  would 
amount  to  certain  evidence  of  forcible  con- 
nexion.   It  must  be  borne  in  mind,  however, 
■that  violence  may  be  done  to  the  female 
organs  in  other  ways  than  by  forcible  con- 
nexion, and  the  medical  examiner  should 
loe  upon  his  guard  against  inferring  too  much 
from  the  evidence  afforded.    He  also  should 
be  on  the  look-out  for  facts  which  may  rebut 
assertions  made  by  the  woman.    Thus,  signs 
of  a  previous  pregnancy  or  the  evidence  of 
previous  venereal  disease  (scars  in  the  groin, 
sores  upon  the  pudenda,  or  symptoms  of 
constitutional  syphilis)  may  serve  to  disprove 
any  assertions  which  might  be  made  as  to 
-the  woman's  virginity  or  previous  chastity. 
To  prove  whether  or  no  a  woman  be  '  virgo 
intacta'  is  next  to  impossible,  and  we  can 
only  state  the  probabilities  for  and  against. 
Such  a  question,  however,  is  quite  beside  the 
mark  in  many  cases  of  rape ;  but  the  presence, 
of  an  unruptured  hymen  is  an  unlikely  occur- 
rence after  forcible  connexion.    An  examina- 
tion of  the  person  of  the  supposed  ravisher 
may  afford  some   corroborative  evidence. 
Blood  or  recent  seminal  spots  upon  the  linen 
or  clothing,  and  injury  to  the  person  or 
clothing,  all  afford  their  quota  of  evidence  of 
a  sexual  act  combined  with  violence. 

It  is  a  matter  of  doubt  whether  the  rape  of 
a  woman  of  fair  size  and  strength  be  possible 


by  an  unaided  man.  If  a  woman  be  in  the 
enjoyment  of  her  faculties  she  is  capable  of 
offering  an  amount  of  resistance  which 
would  be  well-nigh  insuperable;  and  if  she 
have  offered  a  decent  resistance,  the  person  of 
the  ravisher  should  bear  evidence  of  it. 

Eape,  as  we  have  seen,  is  most  often 
committed  on  children  of  tender  years.  It 
is  well  to  be  on  one's  guard  against  error 
with  regard  to  the  rape  of  little  children.  It 
must  have  come  within  the  experience  of 
most  members  of  the  profession,  and  especi- 
ally of  those  engaged  in  hospital  practice,  to 
have  brought  to  them  children  suffering  from 
a  purulent  discharge  from  the  vagina,  the 
mother  at  the  same  time  alleging  that  some 
one  must  have  violated  the  child.  It  must 
be  borne  in  mind  that  purulent  discharges 
from  the  vagina  are  not  uncommon  in  ill-fed, 
dirty,  scrofulous  children;  and  that  after 
some  of  the  infantQe  acute  specifics,  slough- 
ing of  the  pudenda  is  a  rare,  though  recog- 
nised occurrence.  The  case  of  Jane  Hampson, 
set.  4,  who  died  of  sloughing  of  the  genitals 
at  Manchester  in  1791,  should  stand  as  an 
incentive  to  caution  in  these  matters.  The 
signs  were  considered  as  those  of  defloration, 
and  the  coroner's  jury  returned  a  verdict  of 
murder  against  the  boy  who  slept  with  her  ; 
but  luckily  for  the  male  child  there  occurred 
many  other  cases  of  sloughing  of  the  pudenda 
in  Manchester  before  he  was  brought  to  trial, 
and  as  the  doctor  who  was  called  to  Hamp- 
son recognised  and  acknowledged  his  error, 
the  boy  was  discharged.  It  was  at  one  time 
a  popular  belief  that  connexion  with  a  virgin 
was  a  sure  cure  for  venereal  disease,  and  this 
has  led,  no  doubt,  to  many  cases  of  rape  on 
young  children.  The  presence  of  venereal 
disease  in  one  or  both  of  the  parties  may  be 
of  value  as  evidence.  Its  presence  in  the 
woman  and  not  in  the  man  affords  a  strong 
presumption  against  rape. 

The  finding  of  spermatozoa  within  the 
vagina  is  proof  positive  of  connexion.  But 
here,  again,  care  must  be  taken  not  to  mis- 
take for  spermatozoa  the  trichomonas  vagi- 
nalis— a  microscopic  organism,  not  imlike  a 
tadpole  in  shape,  which  has  been  described 
by  M.  Donne,  as  occasionally  found  in  vagi- 
nal mucus.  It  must  be  remembered,  also, 
that  seminal  fluid  may  contain  no  sperma- 
tozoa. Rape  is  occasionally  effected  with  so 
much  violence  that  death  results.  Ogston 
records  the  case  of  one  Margaret  Paterson, 
who  was  raped  between  Edinburgh  and 
Dalkeith  by  two  carters,  who  took  her  into 
their  cart  on  the  pretence  of  helping  her  on 
her  journey.  They  forcibly  held  her  down 
and  repeatedly  violated  her  person,  and  after- 
wards took  stones  from  the  road,  coals,  straw, 
prickly  plants,  &c.,  and  forced  them  into  the 
vagina.  They  then  left  her  in  a  ditch,  and 
she  died  in  three  days  of  her  injuries.  Post 
mortem  the  vagina  and  rectum  were  found 
lacerated  and  broken  down  into  one  passage, 
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and  the  abdominal  viscera  in  a  high  state  of 
inflammation.  The  two  carters  were  con- 
victed and  executed.  This  case  does  not 
stand  alone,  for  it  is  an  interesting  fact  that 
rape  has  not  infrequently  been  accompanied 
by  acts  of  violence  which  are  not  only  brutal 
and  senseless,  but  which  appear  to  have  no 
relation  to  sexual  acts  or  feelings. 

It  has  been  doubted  whether  pregnancy 
can  follow  rape,  but  there  seems  to  be  no 
sufficient  groimds  for  this  doubt. 

Duties  of  the  Medical  Examinee. — 
When  called  to  a  case  of  supposed  rape,  the 
medical  examiner  must  remember  to  take 
note  of  every  circumstance — the  time  that  has 
elapsed  since  the  alleged  outrage,  the  mental 
state  of  the  woman,  her  size  and  physical 
power  as  compared  with  that  of  the  man, 
and  evidences  of  a  struggle  in  the  surround- 
ings of  the  woman,  or  on  her  clothing  and 
person.    He  should  keep  his  mind  open  to 
receive  any  facts  which  may  throw  light  on 
the  moral  character  of  the  woman.  He 
should  accurately  take  note  of  the  exact 
condition  of  the  genital  organs  and  linen ; 
should  take  possession  of  aU  stained  linen 
for  the  purpose  of  chemical  and  microscopic 
examination ;  and  should  remove  a  portion 
of  any  discharge  which  may  be  found  in  the 
vagina  for  the  same  purpose.    In  drawing 
up  a  report,  he  should  describe,  as  accurately 
and  drily  as  possible,  all  facts  which  he  may 
notice;   and  should  be  carefuUy  upon  his 
guard  agaiast  drawing  any  imdue  conclusions 
from  those  facts.  Q.  V.  Poore. 

BASH. — An  outbreak  of  redness  of  the 
skin,  or  efflorescence ;  called  by  the  Greeks 
an  exanthema,  or  blossoming  out.  The  word 
rash,  or  as  it  were  'rush,'  conveys  the  idea  of 
suddenness,  whilst  in  reference  to  develop- 
ment it  is  generally  extensive.  The  best 
illustrations  of  the  rashes  and  of  the  mean- 
ing of  the  term  are  erythema,  the  red  rash ; 
roseola,  the  rose-rash ;  rubeola,  the  crimson 
rash,  generally  known  as  measles ;  scarlatina, 
the  scarlet  rash ;  purpura,  the  purple  rash ; 
and  urticaria,  the  nettle  rash. 

HATIONAL  {ratio,  reason).  In  con- 
formity to  reason.— A  term  appHed  to  the 
mental  state  ;  also  to  treatment  when  founded 
on  scientific  principles,  in  contradistinction 
to  emptrwal  treatment,  founded  solely  on 
experience.  See  Consciousness,  Disorders 
oi ;  and  Disease,  Treatment  of. 

RAYNAITD'S  DISEASE.  -  Synon.  : 
Symmetrical  Gangrene;  Fr.  Gwngrene  8v- 
mdtrtque  ;  Ger.  Stjmmetrische  Gamgrcm 

History  and  DEFiNiTioN.-This  disease 
was  ongmaUy  described  by  Maurice  Eav- 
naud  m  the  year  1862,  under  the  name  of 
bymmetrical  Gangrene.  The  diseased  state 
m  Its  mildest  form,  he  termed  '  local  syncope  ' 
i-o  more  severe  cases  he  gave  the  name  of 
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*  local  asphyxia ; '  while  a  still  more  aggravated 
form  of  the  malady  was  designated  by  him 
'  local '  or '  symmetrical  gangrene.'  The  stage 
of  local  syncope  is  accompanied  by  coldness 
and  pallor  of  some  portion  of  the  extremities. 
This  is  popularly  known  as  the  '  dead  finger  ' 
stage.  In  the  second  stage,  that  of  local 
asphyxia,  the  same  parts  become  not  alone 
cold,  but  more  or  less  cyanotic.  They 
assume  a  bluish-black  tint,  as  though  stained 
with  ink.  In  the  thu:d  stage,  that  of  local 
or  symmetrical  gangrene,  actual  mortifica- 
tion not  infrequently  ensues.  Raynaud 
further  showed  that  the  various  symptoms 
are  to  be  ascribed  to  a  spasmodic  contraction 
of  the  arteries  and  arterioles. 

jEtiology. — This  disease  may  occur  at 
almost  any  period  of  life.    It  is  especially 
common  amongst  young  children.  In  a  series 
of  papers  published  in  the  Lancet  in  July 
and  August    1889,  the  writer  referred  to 
93  cases  which  he  had  collected  and  analysed. 
The  youngest  subject  of  the  disease  was  two 
and  a  half  and  the  oldest  fifty-nine.  Of  the  93 
cases,  54  were  females  and  39  males.  The 
disorder,  therefore,  is  more  prevalent  among 
women  than  among  men.     These  tables 
further  show  that  a  large  proportion  of  the 
sufferers  were  young  children,  24  of  the  98 
being  under  ten  years  of  age.    In  early  life 
also  the  cases  often  assume  a  singularly 
acute  and  mahgnant  form.    Indeed,  in  some 
instances,  the  child  has  died  in  from  thirty 
to  forty  hours,  the  progress  of  the  disease 
being  continuous  from  bad  to  worse  ;  no 
paroxysmal  attacks  occurring  at  any  time. 
According  to  Raynaud,  females  between  the 
ages  of  eighteen  and  thirty  are  particularly 
Liable  to  be  affected.  This  opinion  is  not  sup- 
ported by  the  statistics  above  referred  to. 
From  them  it  appears  that  the  disorder  is 
pretty  equally  distributed  between  the  dif- 
ferent decades  of  life;  though,  as  already 
stated,  it  is  especially  prevalent  among  the 
young.    Indeed,  in  no  fewer  than  13  cases, 
the  age  of  the  patient  ranged  from  two  and  a 
half  to  five  years ;  in  11,  from  five  to  ten  ;  in 
15,  from  ten  to  twenty;  in  16,  from  twenty  to 
thirty ;  in  15,  from  thfrty  to  forty ;  in  13,  from 
forty  to  fifty;  and  in  10,  from  fifty  to  sixty. 
Raynaud  considered  suppression  or  irregu- 
larity of  the  menstrual  functions  a  fr-equent 
exciting  cause  of  symmetrical  gangrene  ;  but 
this  opmion  is  only  partially  confirmed  by 
subsequent  writers.    Cold  certainly  is  a  very 
powerful  factor  in  exciting  the  attacks ;  in- 
deed, the  great  majority  of  cases  are  directly 
referable  to  the  effects  of  cold,  and  occm-  far 
more  frequently  in  winter  than  in  summer. 
Still,  well-authenticated  cases  have  been  re- 
corded where  paroxysms  of  the  disease  proved 
especially  severe  even  during  the  hottest 
weather.  Sudden  emotion  and  mental  shock 
have  in  some  instances  excited  an  attack.  It 
ftirther  appears  that  a  considerable  number 
of  those  who  have  suffered  from  Raynaud's 
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disease  may  be  looked  upon  as  hysterical, 
emotional,  and  excitable  persons,  in  whom 
the  neurotic  element  is  highly  developed. 
Indeed,  there  is  every  reason  to  beheve  that 
the  unstable  equilibrium  of  the  nervous 
system  is  a  potent  predisposing  factor  in  the 
pathogenesis  of  the  disease. 

Symptoms.— In  a  typical  case,  observed  by 
the  writer,  the  symptoms  commenced  by  a 
tingling  sensation  in  the  fingers  and  in  the 
ears,  which  burned  and  itched  as  though 
they  had  been  stung  by  nettles.  The  tingling 
was  succeeded  by  icy  coldness  in  the  parts 
affected.    The  patient  noticed  at  the  same 
time  that  tactile  sensation  in  his  fingers  was 
altogether  lost.    If  he  attempted  to  pick  up 
any  small  object  he  was  not  conscious  of 
holding  it,  unless  his  eyes  were  actually  fixed 
upon  it.     This  extreme   coldness  in  the 
fingers  lasted  for  five  or  six  weeks ;  the  parts 
felt  icy  to  the  touch,  and  looked  white  and 
bloodless.    They  were  constantly  blanched, 
and  did  not  resume  their  natural  tint.  All 
the  digits  of  both  hands  were  affected.  The 
thumbs    also    suffered,    the    nails  being 
markedly  exsanguine.    Here  was  illustrated 
the  stage  of  local  syncope.    After  remaining 
white  for  about  six  weeks,  the  fingers  assumed 
a  bluish  shade  ;  they  became  cyanotic,  and  in 
the  course  of  a  few  days  turned  black,  as 
though  dipped  in  ink.    The  nails  also  re- 
mained bluish-black.    With  this  change  in 
their  colour,  the  parts  grew  painful.  So  long 
as  they  remained  white,  they  merely  felt 
numb  ;  but  in  proportion  as  the  dark  shade 
became  more  pronounced,  so  was  the  pain 
more  severe.    The  cyanotic  tinge  occupied 
nearly  the  whole  of  the  phalanges  of  the 
several  fingers,  the  digits  of  the  right  hand 
also   being  symmetrically   affected.  Soon 
after  the  fingers  became  blue,  the  ears  also 
assumed  a  similar  shade.     The  tip  of  the 
nose  likewise  was  of  a  bluish-black  tint, 
while  the  alse  nasi  on  each  side  looked  purple 
and  congested.     Here  local  syncope  was 
succeeded  by  local  asphyxia.    In  the  course 
of  a  few  days  a  further  change  was  noticed. 
The   skin,  over  the  black  portion  of  the 
fingers,   more   especially  over  the  bulbs, 
separated  from  the  parts  beneath,  and  was 
cast  off  in  smaU  sloughs.    It  was  then  seen 
that  the  derma  was  extensively  destroyed ; 
its  surface  looked  honeycombed,  numerous 
little  ulcers  eroding  the  deeper  tissues.  A 
few  days  later  a  portion  of  the  heHx  of  the 
right  ear  sloughed  away,  the  cartilage  being 
at  the  same  time  destroyed.    Here  the  well- 
marked  features  of  symmetrical  gangrene 
were  characteristically  developed.     In  still 
more  severe  cases  the  progress  of  the  mortifi- 
cation is  far  more  rapid.     The  affected  parts 
are  frequently  covered  with  beads  of  sweat ; 
a  large  slough  forms,  and  a  finger,  or  even 
whole  segments  of  limbs,  may  mortify  and 
separate.    The  lesions  of  the  nervous  system 
are  very  numerous  ;  indeed,  the  brain,  spinal 


cord,  sympathetic  system,  and  peripheral 
gangUa,  may  be  severally,  or  together,  in- 
volved. Hence  it  is  reasonable  to  expect 
that  the  symptoms  should  prove  proportion- 
ately varied  and  uncertain,  and  that  in  one 
case  a  terminal  phalanx  of  a  single  digit 
may  be  alone  affected,  while  in  another  a 
whole  limb  may  be  rapidly  destroyed  and 
cast  off  as  a  lifeless  mass.  In  many  charac- 
teristic cases,  not  alone  are  the  fingers,  toes, 
ears,  and  nose  simultaneously  attacked,  but 
also  other  portions  both  of  the  trunk  and  of 
the  limbs ;  parts,  in  fact,  in  which  each  side 
of  the  body  has  its  corresponding  counter-part 
on  the  opposite  side,  are  at  the  same  time 
involved.  These  patches  have  been  observed 
over  the  heels,  over  the  calves,  and  over  the 
tibiae.  In  several  cases  the  nates  have  been 
affected  ;  in  others  the  cheeks  and  the 
mammae.  Raynaud  speaks  of  the  coccyx 
being  occasionally  impUcated ;  and  in  one 
curious  case  the  tip  of  the  tongue  felt  numb, 
and  turned  a  bluish-black  colour. 

Associated  Diseases.  —  Numerous  ob- 
servers have  referred  to  the  fact,  now  weU- 
established,  that  in  a  considerable  number  of 
cases  intermittent  hsemoglobinuria  is  associ- 
ated with  symmetrical  gangrene.  Indeed, 
occasionally  a  well-marked  attack  of  hsemo- 
globinuria may  occur  instead  of  a  paroxysm 
of  local  asphyxia,  or,  as  not  unusually  hap- 
pens, a  patient  suffering  from  symmetrical 
gangrene  may  at  times  pass  urine  more  or 
less  bloodstained  and  dark.  But,  closely 
aUied  as  these  two  affections  admittedly  are, 
important  points  of  distinction  may  still  be 
noted  between  them.  In  the  first  place, 
hsemoglobinuria  is,  in  the  majority  of  cases, 
accompanied  by  far  more  grave  constitutional 
symptoms  than  are  usually  observed  in  cases 
of  symmetrical  gangrene.  In  the  latter 
disease,  even  though  the  extremities  are 
gangrenous,  the  sufferers  often  look  remark- 
ably healthy  and  vigorous.  The  subjects  of 
haemoglobinuria,  on  the  other  hand,  are 
usually  spoken  of  as  sallow  and  cachectic 
Among  them  distm'bances  associated  with 
the  abdominal  organs,  such  as  pain  and 
tenderness  at  the  epigastriimi,  irritability  of 
the  stomach,  feelings  of  nausea  or  actual, 
vomiting,  are  often  observed.  Then,  again, 
not  a  few  of  the  sufferers  fi-om  hsemo- 
globinuria have  experienced  attacks  of  ma- 
larial fever ;  in  symmetrical  gangrene  this 
complication  is  comparatively  rare.  And 
lastly,  while  Raynaud's  disease  is  seen  most 
frequently  among  females,  hsemoglobinuria 
prevails  to  a  far  greater  extent  among  males- 
Various  skin-affections  not  infrequently 
are  associated  with  attacks  of  local  asphyxia 
and  gangrene.  In  some  cases  patches  of 
subcutaneous  mottling  ;  in  others  a  peculiar 
marbling  of  the  surface;  in  others,  again, 
urticaria ;  in  others  an  eruption  of  wheals  or 
chilblains  ;  in  others,  well-marked  sclero- 
derma of  various  parts  of  the  body,  have  been 
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described  as  occiuring  with  more  or  less 
frequency.  In  several  instances  (10  out  of 
93)  syphilis,  either  acquired  or  congenital, 
has  been  noticed.  In  one  case  seen  by 
the  writer  many  of  the  symptoms  charac- 
teristic of  tertiary  syphilis  were  at  times 
replaced  by  those  changes  in  the  extremi- 
ties which  constitute  a  distinguishing  feature 
of  Eaynaud's  disease ;  while  both  the  syphilis 
and  symmetrical  gangrene  eventually  dis- 
appeared under  the  use  of  antisyphilitio 
remedies.  Although  peripheral  neuritis  has, 
in  a  considerable  number  of  instances,  been 
noted  by  competent  observers  as  occurring 
in  these  cases,  still  there  are  reasons  for  be- 
lieving that  it  cannot  be  looked  upon  as  an 
essential  factor  in  the  pathogenesis  of  this 
disease.  In  the  great  majority  of  instances, 
the  lesions  undoubtedly  are  symmetrical ; 
still,  a  symmetrical  distribution  of  the 
patches  is  by  no  means  universal;  indeed, 
in  8  out  of  93  cases  no  traces  of  it  could  be 
discovered. 

Pathology  and  MoRBro  Anatomy. — The 
conclusion  at  which  Raynaud  arrived,  that 
the  disease  is  due  to  a  spasmodic  contraction 
of  the  arteries  and  capillaries  in  certain  parts 
of  the  body,  has  been  fully  confirmed  by  sub- 
sequent authorities.  We  must  assume  that 
a  sensation,  as,  for  example,  of  cold,  is  trans- 
mitted by  the  sensory  nerves  to  an  excito- 
motor  centre  in  the  cord,  and  from  that 
centre  a  stimulating  influence  is  reflected  ' 
along  the  vascular  nerves,  which  causes  the 
vessels  to  contract.  Eaynaud  proved  that 
there  could  be  no  actual  obstruction  within 
the  arteries,  due  either  to  arteritis  or  to 
mechanical  closure,  because  injections  made 
in  corpses  penetrated  readily  into  the  parts 
affected  by  gangrene.  He  further  showed  that 
the  change  was  not  to  be  ascribed  to  any  con- 
gerdtal  or  acquired  narrowing  of  the  arteries ; 
that  it  was  not  dependent  on  emboHsm ;  and 
was  in  aU  respects  distinct  from  the  gangrene 
of  diabetes  mellitus  and  ergot  of  rye ;  and  he 
strengthened  his  views  regarding  the  nature 
of  the  affection  by  his  observations  on  the 
narrowing  and  constriction  of  the  arteries  in 
the  retina,  which  he  observed  in  a  remark- 
able case  of  symmetrical  gangrene  which 
came  under  his  care  in  the  month  of  April 
1872.  But  the  question  naturally  arises. 
What  are  the  portions  of  the  vascular  system 
which  are  more  especially  affected  in  sym- 
metrical gangrene  ?  Some  authorities  consider 
that  the  arterioles  are  alone  involved ;  others 
maintain  that  the  capillaries  also  are  spas- 
modically contracted;  whUe  others  assert 
that  the  process  may  be  solely  confined  to 
the  veins.  A  study  of  the  phenomena  which 
accompany  the  disease  seems  to  show  that 
in  local  syncope,  when  the  ischsemia  is  ex- 
treme, arteries,  capillaries,  and  venules  are 
alike  affected  by  the  spasmodic  constriction, 
and  are  aU  contracted.  After  a  time,  how- 
ever, when  local  syncope  is  succeeded  by  local 


asphyxia,  the  veins,  to  which  the  muscular 
elements  are  more  sparingly  distributed  than 
to  the  arteries,  are  the  first  to  dilate,  the 
latter  remaining  impervious.  In  a  stiU  later 
stage  of  the  disease  we  observe  changes 
similar  to  those  with  which  Cohnheim  has 
made  us  familiar,  when  the  terminal  arteries 
are  closed  by  an  embolus,  venous  blood  un- 
suited  to  the  nutrition  of  the  parts  regurgi- 
tating from  the  veins  into  the  capUlaries  and 
arterioles,  and  setting  up  in  the  tissues  sup- 
plied by  them  more  or  less  destructive 
changes.  In  these  cases  true  mortification 
may  occasionally  ensue. 

Diagnosis. — Symmetrical  gangrene  is  thus 
distinguished  from  senile  gangrene.  It  is 
usually  symmetrical,  and  occupies  two  simi- 
lar extremities,  or  all  four  at  the  same  time. 
The  nose  and  ears  also  are  often  similarly 
affected.  Senile  gangrene,  on  the  other 
hand,  almost  invariably  attacks  a  single 
limb,  generally  one  of  the  lower  extremities. 
Further,  senile  gangrene  mostly  invades  the 
deeper  parts ;  symmetrical  gangrene  is  more 
frequently  confined  to  the  skin  and  the  con- 
tiguous parts.  In  senile  gangrene  the  arteries 
are  hard  and  atheromatous  ;  in  symmetrical 
gangrene  the  pulsation  and  coats  of  the 
vessels  are  generally  normal.  Senile  gan- 
grene also  is,  as  its  name  imphes,  essentially 
a  disease  of  the  old.  In  Eaynaud's  dis- 
ease, the  average  age  of  98  sufferers  was 
about  twenty- six.  In  gangrenous  ergotism 
the  constitutional  symptoms  are,  as  a  rule, 
far  more  severe  than  in  symmetrical  gan- 
grene. At  the  same  time,  the  latter  disease 
is  more  frequently  observed  among  women, 
while  the  gangrene  of  ergot  is  rare  among 
females ;  and,  further,  in  this  disease  the 
upper  extremities  are  but  seldom  involved. 

Pkognosis. — Considering  the  severity  of 
the  symptoms,  in  many  cases  of  symmetrical 
gangrene  the  mortality  is  considerably  less 
than  might  have  been  anticipated ;  still,  it 
appears  from  the  tables  to  which  reference 
has  been  made  that  in  15  out  of  93  cases 
the  patients  died  while  under  medical  ob- 
servation. Several  of  these  deaths,  however, 
were  attributed  to  phthisis,  or  some  inter- 
current attack  of  disease.  Many  of  the 
deaths  also  occurred  amongst  young  chil- 
dren, in  whom  the  intensity  of  the  symptoms 
is  very  marked. 

Treatment. — Eaynaud  entertained  a  very 
high  opinion  of  the  value  of  galvanism  in 
these  cases.  Electricity  was,  in  his  practice, 
usually  employed  for  ten  minutes  or  a  quar- 
ter of  an  hour  daily,  descending  currents 
being  always  recommended.  The  positive 
pole  was  applied  over  the  spinous  process  of 
one  of  the  lower  cervical  vertebrte,  while  the 
negative  pole  was  placed  over  the  lumbar 
region.  In  his  hands  the  success  of  this 
mode  of  treatment  seems  to  have  proved 
very  remarkable.  Other  writers  recommend 
that  the  affected  hand  or  foot  be  immersed 
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in  a  basin  of  hot  water,  in  which  the  nega- 
tive electrode  is  placed,  while  the  positive  is 
applied  over  the  spine  or  the  lapper  part  of 
the  limbs.  At  the  same  time,  it  is  advisable 
that  persons  suffering  from  paroxysmal 
attacks  of  any  stage  of  Raynaud's  disease 
should  be,  as  far  as  possible,  protected  from 
cold,  by  having  their  extremities  swathed  in 
cotton-wool  and  enveloped  in  flannel.  In 
very  severe  cases  the  patients  should  even 
be  confined  to  their  beds.  "Where  a  syphilitic 
taint  is  suspected,  recourse  must  be  had  to 
mercury  and  iodide  of  potassium ;  in  cases 
complicated  by  ague,  quinine  has  in  several 
instances  proved  useful ;  in  the  more  chronic 
forms  of  the  affection,  where  the  joints  are 
imphcated,  massage  may  be  expected  to 
prove  beneficial.  In  other  cases,  where  pain 
is  the  most  characteristic  symptom,  the  sub- 
cutaneous injection  of  morphine,  especially 
when  combined  with  atropine,  has,  in  the 
writer's  experience,  given  more  relief  than 
any  other  remedy.  Belladonna,  nitrite  of 
amyl,  and  nitroglycerine,  drugs  which  induce 
dilatation  of  arteries,  though  occasionally 
prescribed,  have,  on  the  whole,  proved  dis- 
appointing in  their  effects. 

John  Edward  Morgan. 

REACTION. — When  any  substance  or 
influence  affects  the  organism  sufficiently  to 
cause  appreciable  physiological  disturbance 
within  it,  it  is  said  to  have  a  ])liysiological 
action  upon  the  body;  or,  more  briefly,  to 
act  or  to  have  an  action  upon  it.  If  the 
effect  of  such  an  influence  have  been  well- 
marked,  the  organism  does  not  always  return 
to  the  original  or  ordinary  condition,  or  to 
what  is  called  the  'physiological  balance,' 
with  the  cessation  of  the  influence  ;  but  may 
pass  beyond  it  into  a  state  characterised 
by  phenomena  which  are,  speaking  broadly, 
the  opposite  of  the  former.  The  condition 
which  is  thus  the  effect  or  outcome  of  the 
action  is  called  the  reaction  ;  and  the  same 
name  is  also  given  to  the  process  by  which 
the  primary  effect  passes  into  the  secondary. 
The  cold  bath  furnishes  a  familiar  illustration 
of  physiological  action  and  reaction.  The 
contraction  of  the  superficial  vessels,  the 
paUor,  the  sensation  of  intense  cold,  and  the 
faU  of  temperature,  which  are  the  immediate 
effects  of  the  cold  bath,  are  speedily  replaced 
by  such  exactly  opposite  phenomena  as  dila- 
tation of  the  cutaneous  vessels,  flushing  of 
the  skin,  a  warm  glow,  and  a  rise  of  temper- 
ature;  and  in  the  same  way  the  primary 
nervous  stimulation  gives  way  to  a  feeling  of 
general  calmness  and  comfort.  It  is  usually 
found  that  the  phenomena  of  action  and 
reaction  are  in  direct  proportion  to  each 
other,  unless  the  action  be  excessive,  in 
which  case  reaction  may  not  set  in.  In  other 
instances  the  irritabihty  or  excitability  of  the 
organism,  whether  as  a  whole  or  in  part, 
may  be  either  unnatiirally  increased  or  un- 


naturally diminished,  and  the  reaction  be 
either  excessive  or  imperfect  accordingly. 

Excessive  emotional  excitement,  whether 
pleasurable  or  painful  in  nature,  such  as  joy 
or  fear,  may  similarly  be  followed  by  corre- 
sponding depression,  by  prostration,  or  even 
by  death.  In  the  reaction  which  follows 
severe  injuries,  especially  when  they  are  met 
with  under  circumstances  of  intense  fear — 
for  example,  in  railway  accidents — both  the 
bodily  and  the  mental  functions,  so  called, 
are  simultaneously  involved. 

The  effects  of  reaction  are  also  illustrated 
locally  in  the  condition  of  wounds.  Local 
reaction  takes  the  form  chiefly  of  inflamma- 
tion, and  is  carefully  studied  by  the  surgeon, 
who  finds  in  it  a  ready  means  of  estimating 
the  severity  of  an  injury ;  the  vigour  of  the 
system  generally,  and  of  the  affected  part ; 
or,  it  may  be,  the  value  of  some  particular 
kind  of  treatment. 

Treatment. — Reaction  may  itself  caU  for 
treatment  when  it  is  either  imperfect  or  ex- 
cessive. Stimulation  is  demanded  in  the 
former  case — for  instance,  by  warmth,  alcohol, 
or  ammonia.  "When  reaction  is  excessive, 
nervous  and  circulatory  sedatives  are  equally 
indicated.  J.  Mitchell  Bruce. 

RECEPTACULUM  CHYLI,  Dis- 
eases of. — The  receptaculum  chyh  is  the 
dilated  portion  of  the  absorbent  system  form- 
ing the  commencement  of  the  thoracic  duct, 
which  receives  the  contents  of  the  lacteal 
vessels,  and  of  the  lymphatics  of  the  lower 
limbs  and  abdomen.  It  lies  deep  in  the 
abdominal  cavity,  about  the  level  of  the  first 
lumbar  vertebra.  The  only  morbid  condi- 
tions which  need  be  specially  noticed  in  con- 
nexion with  this  structure  are  dilatation  and 
rupture.  The  receptaculum  chyli  has  been 
found  in  rare  instances  enormously  dilated, 
and  its  walls  thickened.  It  has  also  been 
known  to  bm-st  as  a  result  of  this  dilatation, 
with  the  escape  of  its  contents  into  the  peri- 
toneal cavity,  fatal  peritonitis  being  thus  set 
up.  It  would  be  quite  impossible  to  diagnose 
or  treat  these  conditions  during  life,  and  they 
have  only  been  discovered  on  post-mortem 
examination.        Frederick  T.  Roberts. 

RECOARO,  in  the  Province  of 
"Vicenza,  in  Italy. — Chalybeate  waters. 
See  Mineral  "Waters. 

RECRUDESCENCE  (re-,  again;  and 
crudesco,  1  become  fresh).— The  increase  or 
exacerbation  of  a  disease  or  morbid  process, 
after  a  temporary  diminution ;  for  example^ 
of  fever  or  inflammation. 

RECTUM,  Diseases  of.— Synon.  :  Fr. 
Maladies  du  Bectum ;  Ger.  KranJcheiten  des 
Mastdarms. 

The  diseases  of  the  rectum  may  be  con- 
veniently discussed  in  the  following  order: 
(1)  Congenital  Imperfections;  (2)  Fistula  m 


EECTUM,  DISEASES  OF 


631 


Ano;  (3)  Cancer;  (4)  Polypus;  (5)  Prolapse; 
(6)  Non-Malignant  Stricture ;  and  (7)  Ulcem- 
tion.  Other  diseases  connected  with  tlie 
rectum  wHl  be  found  discussed  under  special 
headings.  See  Anus,  Diseases  of;  DEFiEOA- 
TiON,  Disorders  of;  Hemorrhoids;  and 
Stools,  Characters  of.  . 

1.  Congenital  Imperfections.— Mal- 
formations of  the  rectum  may  be  classed  as 
follows :  (1)  Imperforate  anus,  without  defi- 
ciency of  the  rectum.  (2)  Imperforate  anus, 
the  rectum  being  partially  or  wholly  deficient. 
(3)  Anus  opening  into  a  cul-de-sac,  the  rectum 
being  partially  or  wholly  deficient.  (4)  Im- 
perforate anus  in  the  male,  the  rectum  being 
partially  or  whoUy  deficient,  the  bowel  com- 
municating with  the  urethra  or  neck  of  the 
bladder.  (5)  Imperforate  anus  in  the  female, 
the  rectum  being  partially  deficient,  and 
communicating  with  the  vagina.  (6)  Imper- 
forate anus,  the  rectum  being  partially  de- 
ficient, and  opening  externally  in  an  abnormal 
situation  by  a  narrow  outlet.  (7)  Narrowing 
of  the  anus.  These  imperfections  can  be 
remedied  either  partially  or  completely  by 
surgical  operations. 

2.  Fistula  in  Ano. — Description. — The 
loose  areolar  tissue  around  the  lower  part  of 
the  rectum  is  occasionally  the  seat  of  abscess, 
which  bursts  externally  near  the  anus  {see 
Periproctitis).  But  instead  of  the  part 
healing  afterwards,  like  abscesses  in  other 
situations,  the  walls  contract  and  become 
fistulous,  and  the  patient  is  annoyed  by  a 
discharge  from  the  opening.  On  introducing 
a  probe  it  may  pass  through  a  small  opening 
in  the  coats  of  the  rectum  into  the  bowel. 
The  case  is  then  caUed  a  complete  fistula. 
"When  there  is  only  one  aperture,  either 
mucous  or  cutaneous,  the  term  incomplete 
fistula  is  used.  The  external  orifice  is  usually 
near  the  anus,  the  internal  between  the  two 
sphincters.  The  abscess  before  bursting  may 
have  burrowed  to  some  distance,  and  the 
external  orifice  may  be  situated  in  the  direc- 
tion of  the  buttock  or  perinaeum.  Fistula 
in  ano  arises  in  several  ways.  It  commonly 
originates  in  an  abscess  in  the  ischio-rectal 
fossa,  the  anatomical  condition  of  the  parts 
not  favouring  closure  after  the  pus  has  es- 
caped. An  ulcer  just  within  the  external 
sphincter  sometimes  perforates  the  bowel, 
allowing  the  escape  of  faeculent  matter  into 
the  areolar  tissue,  and  thus  leads  to  abscess. 
Ulceration  induced  by  a  pointed  foreign  body, 
as  a  fish-bone,  may  also  induce  a  rectal 
abscess.  Fistula  is  common  in  the  late  stages 
of  rectal  cancer.  Fistula  occurs  also  in 
phthisical  subjects,  owing  to  tuberculous 
mischief  in  or  around  the  rectiun.  This 
tuberculosis  may  be  primary  or  secondary, 
and  in  the  discharge  from  such  fistulas  the 
baciUus  of  tubercle  has  been  found.  The 
inner  opening  is  sometimes  found  higher 
up  the  bowel,  and  there  may  be  more  than 
one,  the  sinuses  being  complicated. 


An  anal  fistula  is  an  annoying  complaint. 
The  patient  is  troubled  with  a  discharge 
which  stains  the  linen,  and  with  the  escape 
of  flatus.  Attacks  of  inflammation  and 
suppuration  are  common,  and  the  trouble 
produces  often  great  mental  depression,  and 
much  constitutional  disturbance.  Fistula  is 
a  disease  of  middle  life,  more  common  in 
men  than  in  women. 

Treatment. — The  cure  of  fistula  in  ano 
is  by  a  surgical  operation. 

3.  Cancer.  —  Cancer  of  the  rectum  is 
common;  appears  with  about  equal  fre- 
quency in  males  and  females ;  and  is  an  af- 
fection of  middle  life  or  old  age.  The  form 
of  cancer  is  that  known  as  cylindrical  epi- 
thehoma  or  adeno-carcinoma. 

It  corresponds  with  the  squamous  epithe- 
lioma of  other  parts,  and  the  most  con- 
spicuous feature  is  the  infiltration  of  the 
submucous  and  muscular  coats  with  adenoid 
growth.  Scirrhus  cancer  is  not  met  with  in 
the  rectum.  The  growth  may  appear  as  a 
tuberous  mass  springing  from  one  side  of 
the  rectum,  and  more  or  less  occupying  its 
lumen ;  or  it  may  assume  the  aspect  of  a 
laminar  deposit  in  the  rectal  walls  ;  or  may 
take  the  form  of  an  annular  growth.  The 
deposit  tends  to  narrow  the  bowel,  and  is 
disposed  to  early  tdceration.  The  grovtiih 
may  invade  and  open  the  vagina,  urethra, 
or  bladder,  and  is  in  time  attended  with 
glandular  enlargements.  Malignant  disease 
may  attack  any  part  of  the  bowel,  but  gene- 
rally appears  in  the  lower  part,  within  three 
inches  of  the  anus.  It  is  liable  also  to  affect, 
though  less  frequently,  the  point  where  the 
sigmoid  flexure  terminates. 

Symptoms. — The  disease  generally  com- 
mences insidiously.  Its  early  symptoms  are 
often  similar  to  those  of  simple  stricture, 
and  the  real  disease  is  usually  not  detected 
until  a  considerable  change  has  taken  place 
in  the  condition  of  the  bowel.  The  patient 
is  troubled  with  flatulency ;  has  difficulty  in 
passing  his  motions ;  and  as  the  disease  pro- 
gresses, experiences  pains  about  the  sacrum, 
which  gradually  increase  in  severity,  and 
dart  down  the  limbs.  The  stools  become 
relaxed  and  frequent ;  contain  blood ;  and  in 
passing  cause  a  scalding  pain.  Often  also 
there  is  a  thin  offensive  serous  discharge. 
The  first  symptom  complained  of  may  be  an 
obstinate  diarrhoea.  Loss  of  retentive  power 
may  ensue,  from  destruction  of  the  sphincter, 
or  of  the  nerve  supplying  the  muscle.  As 
the  disease  advances  the  patient  loses  flesh, 
and  exhibits  the  blanched,  sallow  look, 
anxious  countenance,  and  emaciated  appear- 
ance commonly  observed  in  persons  suffering 
from  malignant  disease.  In  consequence  of 
communications  established  with  the  neigh- 
bouring passages,  liquid  fa3ces  may  escape 
from  the  m-ethra  in  the  male  and  vagina  in 
the  female  ;  and  at  length  the  patient  becomes 
exhausted  by  this  painful  and  distressing 
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malady.  Complete  obstruction  may  occur, 
and  accelerate  the  fatal  termination.  There 
is  great  variety  in  the  degree  of  suffering, 
and  of  constitutional  derangement.  The 
pains  are  in  some  instances  excruciating, 
in  others  very  shght.  If  the  growth  can 
be  reached  by  the  finger,  it  will  be  found 
to  present  a  hard,  nodular,  uneven,  and 
ulcerated  surface,  and  to  become  soon 
fixed. 

Treatment.— Little  can  be  effected  by 
remedies  in  this  terrible  disease,  beyond  pal- 
liation of  the  symptoms,  and  ease  from  pain. 
The  general  health  may  be  supported  by 
tonics.  The  motions  must  be  kept  soft  by 
medicines  or  by  injections,  and  pain  must  be 
alleviated  by  narcotics,  such  as  morphine 
given  in  suppositories  or  by  subcutaneous 
injections.  Local  applications  of  cocaine 
answer  well  in  some  cases.  The  diet  must 
be  carefully  regulated  so  that  as  little  debris 
as  possible  is  left  in  the  intestine,  and  the 
bowel  should  be  frequently  irrigated  with 
some  antiseptic  injection.  In  cases  of  ob- 
struction, as  well  as  in  cases  of  severe 
suffering,  life  may  be  greatly  prolonged  by 
colotomy.  Excision  of  the  diseased  bowel 
has  also  been  resorted  to,  but  not  with  much 
success. 

4.  Polypus. — Polypus  of  the  rectum  may 
be  conveniently  considered  under  three 
headings  :  (1)  The  soft  polyp  or  adenoma. 
(2)  The  firm  polyp  or  fibroma.  (8)  The  vil- 
lous polyp  or  papilloma.  They  are  all  inno- 
cent growths. 

Desckiption. — (1)  The  soft  polypus  is  a 
true  adenoma,  with  a  network  of  small  ves- 
sels ramifying  in  it,  and  a  peduncle  which  I 
varies  in  length.    The  polypus  is  usually  \ 
single,  but  several  may  exist.    In  children  ; 
it  usually  makes  its  appearance  at  the  anus 
after  a  stool,  resembling  a  small  strawberry, 
being  soft  in  texture,  granular  on  the  surface,  ! 
and  of  a  red  colour.   It  has  a  narrow  pedicle,  ! 
about  the  size  of  a  crowquill,  attached  to  the 
wall  of  the  rectum,  as  a  rule  about  two 
inches  from  the  anus.    It  produces  no  suf- 
fering, but  causes  a  sHght  bloody  discharge, 
some  tenesmus,  and  a  sense  of  a  foreign  body 
in  the  bowel.    It  is  the  commonest  form  of 
polyp. 

(2)  The  hanrd  or  fibrous  polypus  occurs  in 
adults,  is  of  a  pear-shape,  and  has  a  peduncle 
more  or  less  long  and  thick.  It  seldom 
bleeds,  but  occasions  a  slight  mucous  dis- 
charge ;  and  when  the  peduncle  is  long,  the 
growth  protrudes  at  the  anus  after  stool.  It 
is  uncommon ;  and  is  due  to  a  fibrous  growth 
in  the  submucous  tissue. 

(3)  The  vUlous  polyp  is  a  pure  papilloma 
developed  from  the  mucous  membrane  of  the 
rectum.  It  is  soft  in  structure,  presents  the 
usual  appearance  of  a  papilloma,  may  have  a 
pedicle,  but  is  usually  sessile.  It  is  rare,  is 
met  with  in  adults,  and  is  innocent.  It  gives 
rise  to  considerable  bleeding,  and  usually  to 


a  mucous  discharge,  and  the  symptoms  of  a 
foreign  body  in  the  bowel. 

Treatment.— The  treatment  is  usually 
very  simple,  and  involves  an  operation  of 
small  magnitude. 

5.  Prolapse.— In  relaxed  states  of  the 
sphincter  muscle  and  coats  of  the  bowel, 
loose  folds  of  mucous  membrane  are  liable 
to  protrude,  and  require  replacement.  This 
protrusion  and  exposure  of  thickened  mucous 
membrane,  with  or  without  internal  hsemor- 
rhoids,  has  been  described  as  partial  pro- 
lapse of  the  rectimi.  In  the  true  or  com- 
plete prolapse  there  is  much  more  than  an 
eversion  of  the  lining  membrane  of  the 
bowel.  The  gut  is  inverted;  there  is  a 
'  falling- down '  and  protrusion  of  the  whole 
of  the  coats — a  change  analogous  to  intussus- 
ception, but  differing  from  it  in  the  circum- 
stance that  the  involved  intestine,  instead  of 
being  sheathed  or  invaginated,  is  imcovered 
and  projects  externally.  In  the  majority  of 
instances  the  prolapse,  even  when  extensive, 
concerns  the  mucous  membrane  only. 

Etiology. — Prolapse  is  observed  generally 
between  the  ages  of  two  and  four,  but  may 
occur  later  in  life.  In  infancy  it  may  be 
produced  by  protracted  diarrhoea  or  by 
worms.  The  straining  efforts  to  pass  water 
in  stone  in  the  bladder  also  give  rise  to  this 
affection  in  young  subjects.  In  adults  the 
descent  results  chiefly  from  a  weakened 
condition  of  the  sphincter  and  levator  ani 
muscles.  It  is  more  common  in  women 
than  in  men,  arising  in  the  former  from  the 
parts  being  weakened  in  child-bearing.  It 
I  may  follow  also  upon  dysentery,  upon  con- 
ditions producing  straining,  and  upon  rectal 
polyp.  Young  subjects  generally  outgrow 
this  complaint  by  the  period  of  puberty ; 
and  common  as  is  prolapse  in  early  life,  it 
is  rare  in  young  adults. 

Description. — The  length  of  bowel  pro- 
truded varies  from  an  inch  to  six  inches  or 
even  more.  When  not  of  any  great  length, 
the  protrusion  forms  a  rounded  swelling 
which  overlaps  the  anus,  at  which  part  it 
is  contracted  into  a  neck.  In  its  centre 
there  is  a  circular  opening  communicating 
with  the  intestinal  canal.  An  inversion  of 
greater  length  forms  an  elongated  pyriform 
tumour,  the  free  extremity  of  which  is  tUted 
forwards  or  to  one  side.  The  protrusion  may 
present  the  usual  florid  appearance  of  the 
mucous  membrane ;  or  a  violet  livid  colour 
from  congestion,  consequent  upon  contraction 
of  the  sphincter.  The  mucous  siurface  is  often 
thickened  and  glandular,  and  sometimes 
ulcerated  from  friction  against  the  thighs 
and  clothes.  Thickening  of  the  coats  of  the 
bowel  accounts  for  the  difficulty  in  reducing 
the  parts,  and  in  keeping  them  reduced 
afterwards,  a  trouble  so  often  experienced  in 
the  treatment  of  these  cases  in  children,  the 
bowel  being  too  large  to  be  conveniently 
lodged  in  its  natural  position,  and,  like  a 
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oreign  body,  exciting  the  action  of  expulsion. 
An  atonic  or  relaxed  state  of  the  sphincter 
muscle  is  shown  by  the  facility  with  which 
one  or  two  fingers  can  be  passed  through  the 
anus  even  in  young  children. 

Treatment. — In  children  irritability  of 
the  bowels  and  diarrhoea  must  be  checked, 
and  disordered  secretions  corrected  by  suit- 
able remedies.  In  slight  cases  it  will  be 
sufficient  to  direct  the  nurse  by  steady  cora- 
pression  to  press  the  protrusion  back  within 
the  sphincter.  The  relaxed  state  of  the 
membrane  may  be  treated  with  astringent 
injections  of  aliun,  or  with  a  solution  of 
tannic  acid  in  glycerine,  or  with  hamamelis. 
If  the  bowel  slips  down  when  the  child 
moves  about,  rest  must  be  insisted  on.  When 
the  exposed  surface  is  ulcerated,  it  may  be 
painted  with  a  solution  of  nitrate  of  silver, 
20  grains  to  the  ounce.  The  patient  should 
be  made  to  reheve  the  bowels  in  the  recum- 
bent posture.  In  adults,  if  no  rehef  follows 
the  removal  of  the  apparent  cause,  the  regu- 
lation of  the  bowels,  rest,  and  the  use  of 
astringent  applications,  the  complaint  may 
be  remedied  by  operation. 

6.  Non-Malignant  Stricture.— Non- 
mahgnant  strictiure  of  the  rectum  is  usually 
due  to  the  development  of  cicatricial  tissue, 
and  has  followed  injmries,  suppuration, 
dysentery,  syphihs,  and  tubercular  mischief. 
Mr.  Cripps  has  shown  that  long-continued 
muscular  spasm  may  play  an  essential  part 
in  the  production  of  stricture. 

Simple  stricture  is  met  with  in  adult  life,  is 
more  common  in  women  than  in  men,  and  is 
usually  situated  within  three  inches  of  the 
anus.  The  stricture  may  be  annular  or  ring- 
like  ;  or  the  obstruction  may  assume  a  val- 
vular form ;  or  a  large  part  of  the  length  of  \ 
the  bowel  may  be  involved,  producing  a  ' 
tubular  stricture.  The  mucous  coat  above 
the  stricture  may  be  ulcerated.  Often  ul- 
cerated apertures  lead  to  fistulous  passages, 
extending  some  distance,  and  opening  ex- 
ternally near  the  anus  or  in  the  buttock, 
and,  in  women,  in  the  vagina. 

Symptoms.— The  earliest  symptom  is 
habitual  constipation,  with  difficult  defseca- 
tion  when  the  motions  are  solid.  As  the  con- 
traction increases,  the  constipation  becomes 
more  obstinate,  and  the  stools  are  diminished 
in  calibre,  and  are  often  voided  in  lumps.  A 
brown  slimy  fluid  escapes  vsdth  the  motions, 
and  there  is  a  burning  sensation  after  stool, 
and  flatulent  distension  of  the  colon.  As  the 
disease  makes  progress  and  ulceration  en- 
sues, the  discharges  become  purulent  and 
bloody,  and  the  sufferings  are  much  increased. 
There  is  sometimes  so  copious  a  discharge 
as  to  mislead  the  practitioner,  the  stricture 
being  overlooked,  and  the  case  treated  as 
one  of  protracted  diarrhoea.  The  appetite 
may  remain  good,  and  the  general  health  may 
be  but  little  impaired ;  but  in  the  course  of 
time  the  derangement  of  the  digestive  func- 


tions, the  irritation  kept  up  by  the  disease, 
and  the  exhaiisting  discharges,  bring  on 
symptoms  akin  to  hectic.  The  appetite  fails, 
the  body  emaciates,  the  abdomen  becomes 
more  distended,  and  the  stricture  directly  or 
indirectly  proves  the  cause  of  death.  This  is 
sometimes  hastened  by  a  lodgment  of  har- 
dened faeces  or  some  foreign  body  just  above 
the  stricture,  so  as  to  block  up  the  passage, 
and  occasion  aU  the  symptoms  of  intestinal 
obstruction.  In  patients  with  stricture  small 
flattened  excrescences  are  often  observed  at 
the  margin  of  the  anus,  These  cutaneous 
growths  resemble  collapsed  external  pUes, 
except  that  they  are  redder  in  colour,  and  are 
kept  moist  by  the  escape  of  an  irritating  dis- 
charge from  the  bowel.  Compared  with 
cancer,  the  progress  of  the  disease  is  very 
chronic,  the  edge  of  the  stricture  is  hard  and 
ridge-like,  ulceration  is  absent  or  at  least  is 
not  marked,  induration  is  shght,  there  is  less 
bleeding,  and  less  fixity  of  the  part. 

A  stricture  in  the  lower  part  of  the  rectum 
can  be  easily  detected  by  the  finger.  It  must 
be  borne  in  mind  that  the  bowel  is  liable  to 
be  obstructed  by  disease  of  the  neighbouring 
viscera — an  enlarged  or  displaced  uterus, 
fibrous  tumours  of  this  organ,  an  ovarian 
growth,  pelvic  haematocele,  excessively  hyper- 
trophied  prostate,  or  hydatid  tumour  between 
the  bladder  and  rectum. 

Treatment. — The  main  object  in  treat- 
ment is  to  dilate  the  contracted  parts 
sufficiently  for  the  free  passage  of  the 
motions;  and  this  is  to  be  effected  by 
mechanical  means — by  the  frequent  passage 
of  bougies,  or  the  occasional  use  of  special 
dilating  instruments.  Means  must  also  be 
adopted  to  relieve  the  irritability  of  the  part, 
and  to  ensure  the  regular  passage  of  soft 
evacuations.  Cocaine,  belladonna,  or  mor- 
phine suppositories  at  bedtime,  properly 
selected  aperients,  careful  dieting,  and  the 
daily  washing  out  of  the  bowel,  are  the 
remedies  required.  In  old  inveterate  stric- 
tures, wearing  out  the  patient's  strength, 
colotomy  may  be  recommended. 

7.  Ulceration. — The  chronic  ulcers  met 
with  in  the  rectum  are  the  following :  The 
tubercula/r,  the  syphilitic,  the  dysenteric, 
those  due  to  injury  or  suppuration,  che 
hcemorrhoidal,  which  has  the  same  patho- 
logical basis  as  the  varicose  ulcer  of  the  leg, 
and  the  follicular,  which  involves  the  solitary 
foUicles  of  the  part.  Lupus  is  also  met  with 
in  the  rectum,  producing  the  destructive  ulcer 
known  by  the  French  as  I'esthiomene.  It  is 
merely  an  advanced  form  of  the  tubercular 
ulcer. 

These  ulcers  have  the  physical  characters 
of  hke  ulcers  met  with  elsewhere.  The 
tubercular  ulcer  is  very  apt  to  perforate. 
The  chief  sjonptoms  are  a  purident  dis- 
charge fi:'om  the  anus;  motions  loose  and 
mixed,  or  coated  with  a  slimy  fluid  and 
streaked  with  blood ;  soreness  in  deftecation ; 
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and  occasionally  tenesmus.  The  characters, 
position,  and  extent  of  the  ulceration  can  be 
ascertained  by  examination  with  the  finger 
and  with  the  speculum.  The  examination, 
to  be  satisfactory,  must  be  conducted  when 
the  patient  is  anassthetised. 

Treatment. — The  treatment  depends  on 
the  nature  and  extent  of  the  disease,  and 
upon  the  constitutional  condition  of  the 
patient.  In  severe  cases  the  patient  should 
be  kept  in  the  recumbent  position,  and  the 
diet  should  be  regulated.  An  exclusively 
fluid  diet  may  be  desirable  in  some  cases. 
The  bowels  must  be  attended  to.  The  local 
treatment  consists  of  antiseptic  or  astringent 
injections  or  ointments.  Weak  solutions  of 
nitrate  of  silver  are  of  value,  as  are  also 
injections  of  bismuth  mixed  with  starch. 
Iodoform  or  other  ointment  may  be  applied 
by  means  of  an  ointment  introducer. 

T.  B.  Curling.      Frederick  Treves. 

RECURRENT  DISEASES.  —  Dis- 
eases which  have  a  tendency  to  return  after 
their  actual  or  apparent  cure  or  removal, 
either  without  any  obvious  cause,  such  as 
cancer  or  ague,  or  from  some  very  slight 
cause,  such  as  gout  or  rheumatism. 

RECURRENT    INSANITY.  —  See 

Insanity,  Varieties  of. 

RECURRENT  LARYNGEAL 
NERVE,  Diseases  of.  —  See  Pneumo- 
gastric  Nerve,  Diseases  of. 

RED  GUM.— See  Strophulus. 

REDUPLICATION.— A  doubHng.  A 

term  generally  used  in  reference  to  the  sounds 
of  the  heart.    See  Physical  Examination. 

REDUX  (Lat.,  returned). — A  term  signi- 
fying the  return  of  certain  physical  signs, 
after  their  temporary  disappearance  in  the 
course  of  a  disease  ;  usually  associated  with 
crepitation  in  pneumonia,  and  with  friction  in 
pleurisy  and  pericarditis.  Eedux  signs  are, 
as  a  rule,  significant  of  a  favourable  tendency 
in  a  disease.    See  Physical  Examination. 

REFLEX  DISORDERS.— These  con- 
stitute a  very  varied  group  of  affections, 
most  of  which  are  individually  considered 
in  separate  articles.  But  it  vnll  be  useful 
here  to  say  a  few  words  concerning  them  as 
a  group,  in  order  that  the  mutual  relations  of 
many  apparently  discordant  conditions  may 
thus  be  set  forth,  from  the  point  of  view  of 
their  origin  or  pathogenesis. 

Pathology. — The  factors  concerned  in  the 
production  of  a  reflex  disorder  are  in  kind 
those  which  are  needful  for  the  production  of 
a  '  reflex  action  '—though  in  the  former  case 
such  causes  act  for  an  inordinately  long 
time,  or  else  with  an  intensity  which  is 
altogether  unusual.  In  each  case  we  must 
have  ia)  afferent  impressions  resulting  fi-om 


the  influence  of  a  foreign  body  or  a  patho- 
logical state  (such  as  inflammation  or  ulcera- 
tion), acting  as  an  irritant  upon  afferent 
nerves,  either  in  some  part  of  their  course, 
or  in  their  peripheric  sites  of  distribution — 
whether  such  sites  be  situated  upon  the  ex- 
ternal surface  of  the  body,  or  upon  some  part 
of  one  or  other  of  the  mucous  surfaces  within 
the  body.  Thus  it  happens  that  the  deter- 
mining cause  may  in  some  cases  be  associated 
with  painful  impressions,  though  in  many 
other  instances  such  impressions  may  be 
more  or  less  completely  absent.  Occasionally 
mental  emotions  may  take  the  place  of  peri- 
pheric impressions,  as  inciters  of  abnormal 
reflex  phenomena. 

The  next  essential  factor  (6)  is  that  the 
afferent  impressions  (painful  or  non-painful) 
produced  by  the  irritant  or  pathological  state, 
should  pass  from  the  nerves,  conveying  them 
through  a  related  nerve-centre,  which,  from 
one  or  other  cause,  chances  to  be  in  a  state 
of  exalted  activity ;  and  thence  (c)  be  reflected 
along  one  or  other  set  of  efferent  nerves,  so 
as  to  produce  effects  of  this  or  that  order. 

Varieties. — As  efferent  nerves  are  dis- 
tributed to  glands,  and  to  muscles  (both  in- 
voluntary and  voluntary),  reflex  phenomena 
may  show  themselves  in  one  or  other  of  two 
principal  directions — that  is,  (1)  by  the  modi- 
fication of  the  quantity  or  quahty  of  some 
secretion,  or  (2)  by  the  production  of  spas- 
modic contractions  in  certain  muscles,  either 
(a)  of  the  involuntary  or  (6)  of  the  voluntary 
type.  In  these  ways,  multitudinous  and 
varied  effects  are  apt  to  be  produced  on  dif- 
ferent occasions,  as  may  be  gathered  from 
the  following  brief  illustrations. 

1.  Modified  secretions. — The  morbid  effects 
belonging  to  this  class  of  reflex  disorders 
show  themselves,  for  the  most  part,  by  a 
diminution  rather  than  by  an  increase  in  the 
amount  of  the  secretion  of  the  gland  whose 
functions  are  affected,  as  when  irritation  oi 
some  of  the  abdominal  nerves  leads  to  a 
suppression  of  the  renal  secretion,  by  setting 
up  some  form  or  mode  of  inhibitory  influ- 
ence. The  action  of  cold  upon  the  external 
surface  of  the  body  in  producing  an  increased 
secretion  of  m-ine,  is  probably  brought  about 
by  an  augmented  determination  of  blood  to 
the  kidneys,  and  not  as  a  simple  result  ot 
reflex  action.  The  mental  conditions  of 
anxiety,  fear,  or  terror  do,  however,  often 
lead  to  an  increased  secretion  of  urine  ;  and 
the  increased  secretion  in  these  cases  may  be 
brought  about  by  simpler  and  more  purely 
reflex  influences.  Again,  precisely  the  same 
mental  states  may  lead  to  an  arrest  of  the 
salivary  secretion,  as  well  as  to  such  an  in- 
crease of  the  intestinal  secretions  as  to  pro- 
duce loose  evacuations  or  actual  diarrhoea. 
Other  instances  might  be  included  under  this 
head,  but  they  are  all  of  them  phenomena 
the  precise  mechanism  of  which  is  compara- 
tively obscure.    Still  in  each  case  the  mod© 
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of  production  of  the  phenomena  would  seem 
to  conform  to  the  type  indicated. 

2.  Muscular-  spasms— The  morbid  effects 
belonging  to  this  second  class  of  reflex  dis- 
orders are  also  variable  in  their  occurrence, 
and  more  or  less  uncertain  as  regards  their 
precise  mechanism.  Eeferring  first  of  all 
{a)  to  the  reflex  spasms  induced  in  involun- 
tary muscles,  it  may  be  said  that  reflex 
spasms  set  up  by  some  contiguous  source  of 
irritation  are  met  with  not  infrequently  in 
the  m-ethra  and  neck  of  the  bladder,  in  the 
sphincter  of  the  vagina,  or  at  the  commence- 
ment of  the  oesophagus.  They  may  also 
occur  in  the  bronchi  (as  in  asthma),  or  in  por- 
tions of  the  intestinal  canal  (coUc) ;  likewise 
in  the  m-eters  or  in  the  gall- ducts,  during  the 
passage  of  calculi  along  either  of  them. 

As  an  instance  of  a  spasm  engendered  in 
involimtary  muscular  fibres,  under  the  influ- 
ence of  a  mental  emotion  or  state,  rather 
than  a  peripheric  irritation,  one  may  cite 
the  sudden  contraction  of  the  uterus  in 
certain  cases  of  abortion  induced  by  fright, 
anger,  or  other  powerful  mental  emotion. 
Again,  acts  of  vomiting  are  produced  occa- 
sionally by  certain  sights  or  odours. 

On  the  other  hand,  tonic  spasms  of  a  re- 
flex character  chiefly  occur  in  (6)  the  volun- 
tary muscles  (especially  in  children  or  in 
females  of  a  nervous  temperament),  in  the 
form  of  contractions  of  some  of  the  muscles 
of  the  extremities,  though  at  other  times  the 
muscles  of  the  jaw  or  some  of  the  muscles  of 
the  neck  may  be  the  parts  involved.  See 
Spasm. 

Of  infinitely  more  importance,  however, 
are  the  multitudinous  cases  in  which  some 
sources  of  irritation,  either  within  or  on  the 
surface  of  the  body,  occasion,  in  various 
more  or  less  obscure  ways,  through  the  inter- 
vention of  the  great  encephaKc  centres,  con- 
vulsions or  fits  of  one  or  other  variety  {see 
Convulsions;  and  Epilepsy).  Here  we 
have,  as  a  result  of  the  peripheric  irritation, 
a  whole  series  of  spasms,  partly  tonic  and 
partly  clonic  in  character.  It  is  worthy  of 
note,  too,  that  an  irritant  at  the  surface  of 
the  brain,  in  certain  regions,  is  just  as 
potential  as  an  irritant  acting  upon  the 
mucous  membrane  of  the  intestine. 

But  another  class  of  reflex  muscular  spasms 
still  remains,  to  which  an  immense  amount 
of  importance  is  attached  by  some  patho- 
logists, namely,  those  which  are  brought 
about  through  the  agency  of  vaso-motor 
nerves  acting  upon  the  contractile  walls  of 
blood-vessels.  It  is  well  known  that  under 
the  influence  of  direct  irritation,  vaso-motor 
nerves  may  cause  small  arteries  and  arte- 
rioles to  contract  to  an  extreme  degree,  and 
that  this  condition  is  apt  to  be  followed  by 
one  of  extreme  dilatation  of  these  same 
vessels.  It  is  known  also  that  under  the 
influence  of  emotions  the  calibre  of  the 
vessels  in  certain  parts  of  the  body  is  apt  to 


vary  greatly.  Of  this  we  have  examples  in 
the  temporary  pallor  of  the  countenance 
produced  by  fright,  and  in  the  suffusion  of 
the  face  and  neck,  from  unnatural  fulness 
of  vessels  of  these  parts,  in  the  act  of  blush- 
ing. On  the  other  hand,  it  has  been  assumed 
that,  as  a  result  of  some  abiding  irritation 
in  the  intestine,  in  the  bladder,  or  in  other 
parts,  reflex  contractions  of  the  arterioles  in 
certain  regions  of  the  spinal  cord  (also  of  an 
abiding  character)  may  be  brought  about, 
so  as  more  or  less  completely  to  annul  the 
functions  of  this  particular  portion  of  the 
cord,  and  thereby  to  lead  to  paralysis  of  the 
lower  extremities— that  is,  to  paralysis  of 
the  limbs  chiefly  in  relation  with  the  region 
of  the  cord  aflected.  This  is  the  generally 
assumed  mode  of  production  of  a  so-called 
'  reflex  paralysis.'  Others,  however,  imagine 
that,  in  certain  cases  at  least,  such  a  para- 
lysis may  be  brought  about  differently — not 
by  the  reflex  action  producing  a  spasm  of 
vessels  in  a  part  of  the  spinal  cord,  but  by  a 
spasm  of  the  vessels  supplying  the  great 
nerves  and  muscles  of  the  limbs  affected. 
The  anaemia,  thus  supposed  to  be  induced 
in  either  case,  is  regarded  as  the  cause  of  an 
ensuing  paralytic  condition.  But  the  ques- 
tion as  to  the  probability  of  the  existence  of 
'  reflex  paralysis  '  need  not  be  here  discussed, 
since  the  arguments  for  or  against  the 
existence  of  such  a  paralysis  which  are 
applicable  to  one  form  of  it  are  applicable 
also*to  another,  and  these  are  set  forth  in 
the  article  Spinal  Cord,  Special  Diseases 
of :  28.  Eeflex  Paraplegia. 

It  does  not  seem  to  be  imagined  by  any- 
one that  a  local  irritation  is  capable  of 
engendering  a  condition  of  paralysis  by  any 
direct  inhibitory  process.  The  intervention 
of  altered  conditions  of  vaso-motor  nerves 
and  of  altered  states  of  vessels  seems  to  be 
postulated  by  all.  Yet  some  such  direct 
influence  may,  perhaps,  be  more  possible  in 
those  related  cases  in  which  che  starting- 
point  or  primary  cause  of  paralysis  is  a 
mental  state  rather  than  a  peripheric  irrita- 
tion— that  is,  in  the  setiologically  obscure 
cases  described  by  Dr.  Eussell  Eeynolds  as 
Paralysis  dependent  upon  Idea.  See  Spinal 
Cord,  Special  Diseases  of. 

It  is  right  here,  also,  to  mention  a  class  of 
phenomena  which  have  some  analogies  to 
reflex  disorders,  that  is,  the  numerous  cases 
in  which,  as  a  consequence  of  irritation  in 
one  or  other  region,  pai/n  is  felt  in  some  more 
or  less  distant  part  of  the  body,  as  when  a 
stone  pressing  upon  the  neck  of  the  bladder 
causes  severe  pain  at  the  meatus  urinarius, 
or  when  disease  of  the  stomach  or  of  the 
liver  causes  a  pain  which  is  felt  in  the 
scapular  region. 

H.  Charlton  Bastian. 

REFLEXES,  Spinal.  —  See  Spinal 
Cord,  Diseases  of. 
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REFRACTION,  Disorders  of.— See 

Vision,  Disorders  of. 

REFRIGERANTS  (refrigero,!  cool).— 
Definition. — Eemedial  agents  which  lower 
the  body-heat,  either  in  health  or  in  disease  ; 
or  which  allay  thirst,  and  impart  a  feeling  of 
coolness. 

Enumeration.  —  The  chief  refrigerants 
are :  The  whole  class  of  Febrifuges  ;  Water ; 
Ice  ;  Effervescing  drinks ;  Acidulated  drinks ; 
and  the  juices  of  Fruits. 

Action. — As  the  name  implies,  anything 
may  be  ranked  as  a  refrigerant  which  lowers 
the  body-temperature,  and  we  may  here  con- 
sider in  how  far  the  drugs  described  under 
Febrifuges  have  the  property  of  cooling 
down  the  healthy  organism.  Quinine  and 
alcohol  have  but  a  shght  and  transient  lower- 
ing effect,  and  saUcylic  acid  has  none  at  aU ; 
and  this  is  readily  explained,  if  we  believe 
that  their  antipyretic  properties  in  fever  de- 
pend on  their  destructive  influence  over  the 
protoplasm  or  products  of  septic  ferments. 

Eefrigerants,  however,  are  popularly  held 
to  be  those  drugs  which  relieve  the  thirst  of 
the  fever-stricken  patient,  by  moistening  his 
dry  lips  and  cooling  his  parched  tongue.  Ice 
or  iced  drinks  manifestly  fulfil  these  indica- 
tions ;  and  acids  well  diluted,  which  are  often 
the  most  grateful  of  aU,  act  very  efficiently  by 
directly  stimulating  the  salivary  secretion. 

E.  Farquharson. 

REGIMEN  {rego,  I  govern).— This  word 
is  not  uncommonly  used  as  synonymous  with 
hygienic  management.  In  a  more  restricted 
sense  it  is  applied  to  the  regulation  of  diet, 
both  in  health  and  disease.  See  Diet  ;  and 
Personal  Health. 

REGURGITATION  (re-,  again;  and 
gurgito,  I  swallow). — This  word  is  technically 
applied  to  the  reversal  of  the  natural  direc- 
tion in  which  the  current  or  contents  flow 
through  a  tube  or  cavity  of  the  body.  Thus 
the  food  may  regm-gitate  from  the  stomach 
into  the  oesophagus  and  mouth ;  the  bile 
from  the  duodenum  into  the  stomach;  and 
blood  from  the  aorta  or  pulmonary  artery 
into  the  ventricles,  from  the  ventricles  into 
the  auricles,  or  from  the  heart  into  the  veins, 
when  the  respective  valves  are  incompetent. 
See  Heart,  Valves  and  Orifices  of.  Dis- 
eases of;  and  Eumination. 

REHME  (Oeynhausen),  in  Ger- 
many.— Gaseous  thermal  salt  waters.  See 
Mineral  Waters. 

REICHENHALIj,  in  the  Bavarian 
Alps. — Common  salt  waters.  See  Mineral 
Waters. 

REINERZ,  in  German  Silesia.— 
Chalybeate  waters.    See  Mineral  Waters. 


RELAPSE  (re-,  back ;  and  laj)8U8,  slip- 
ping).— The  return  of  a  disease,  which  haa 
apparently  ceased,  during  or  immediately 
after  convalescence  ;  or  of  a  particular  symp- 
tom in  the  course  of  a  disease.  Eelapses  are 
well  exemplified  in  typhoid  fever  and  acute 
rheumatism. 

RELAPSING  FEVER.  —  Synon.  : 
Famine  Fever  (Irish  writers) ;  Fr.  Fievre  a 
Bechute ;  Ger.  Hungerpest.  Also  many  other 
names,  according  to  the  localities  where  it 
has  prevailed  as  an  epidemic. 

Definition.  —  A  continued  contagious 
fever;  characterised  by  absence  of  eruption, 
and  a  tendency  to  relapse  at  intervals  of 
from  five  to  seven  days,  and  for  an  indefinite 
number  of  times,  accompanied  during  the 
paroxysms  by  a  spirillum,  and  generally  oc- 
curring as  an  epidemic. 

All  medical  writers,  from  the  earliest  times, 
recognise  the  existence  of  a  relapsing  form 
of  continued  fever;  but  this  disease  had  until 
recent  years  been  included  under  the  general 
term  '  Continued  fever.'  Even  in  the  great 
Irish  famine  fever  of  1847,  many  of  the 
Dublin  physicians  did  not  sufficiently  distin- 
guish between  typhus  and  relapsing  fever ; 
and  we  find  a  statement  often  made  that  the 
fever  relapsed  into  typhus,  or  that  typhus 
relapsed  into  a  form  without  spots.  There 
is  no  doubt  that  typhus  and  relapsing  fever 
co-existed  at  the  time  of  the  Irish  famine,  as 
they  have  invariably  done  at  all  times  and 
places  in  seasons  of  great  scarcity. 

Geographical  Distribution. — -Northern 
Europe  seems  to  be  the  favourite  habitat  of 
relapsing  fever.  It  has  been  met  with  in 
America,  but  not  as  an  epidemic,  having 
been  imported  from  Europe,  and  not  show- 
ing a  tendency  to  spread.  An  epidemic  out- 
break occurred  at  Peshawur  in  the  Punjab, 
and  also  in  Egypt.  Epidemics  have  been 
more  common  in  the  British  Isles  than  else- 
where. The  most  extensive  epidemics  have 
arisen  in  Ireland  in  times  of  famine,  and 
extended  thence  to  England  and  Scotland. 
An  epidemic  was  confined  to  Scotland  in. 
1843,  and  another  to  London  in  1868. 

jEtiology. — Predisposing  causes. — MaJes 
suffer  more  from  relapsing  fever  than  females, 
in  the  proportion  of  about  1*5  to  1.  The 
disease  is  most  common  between  the  ages  of 
fifteen  and  twenty-five.  Season  seems  to 
have  little  effect,  but  it  appears  to  be  more 
prevalent  in  winter  than  at  other  seasons, 
because  the  other  predisposing  causes  are 
more  intense  at  that  time  of  the  year.  AU 
the  causes  which  predispose  to  contagious 
zymotics  favour  more  or  less  the  prevalence 
of  relapsing  fever.  The  most  powerful,  how- 
ever, are  scarcity  of  food,  overcrowding,  and 
want  of  cleanliness. 

Exciting  causes. — Eelapsing  fever  is  con- 
tagious, and  has  always  been  found  to  spread 
in  proportion  to  the  faciUtiesfor  communica- 
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tion.  It  has  been  transported  from  long  dis- 
tances by  affected  persons ;  it  attacks  attend- 
ants on  the  sick,  and  persons  not  predisposed 
when  they  are  exposed  to  its  contagion  ; 
and  may  be  communicated  by  fonutes.  it 
seems  to  act  through  but  a  short  distance. 
The  period  of  incubation  is  uncertam,  some- 
times being  apparently  almost  absent,  at 
other  times  stated  to  extend  to  fourteen  or 
twenty-one  days. 

Famine  and  its  consequences,  or  tamine 
alone,  is  a  cause  for  the  origin  of  relapsing 
fever  de  novo.  Some  doubt  the  truth  of  this 
statement,  but  it  is  usually  received  by  writers 
upon  the  disease.  The  evidence  in  favom'  of 
famine  as  a  cause  rests  upon  the  '  fact  that 
after  it  has  been  absent  for  many  years,  it 
breaks  out  on  each  occasion  under  precisely 
similar  circumstances  '  (Murchison).  The 
cu-cumstances  preceding  an  outbreak  are 
invariably  failure  of  crops,  and  consequent 
famine.  Eeiapsing  fever,  although  usually 
prevailing  among  overcrowded  persons  in 
large  towns,  must  not  be  considered  to  de- 
pend upon  this  condition,  except  so  far  as 
overcrowding  favours  the  spread  of  contagion. 
The  overcrowding  in  towns  during  an  epi- 
demic results  from  the  same  cause  as  that 
producing  the  fever  ;  namely,  the  scarcity  of 
food  in  the  country,  which  diives  people  into 
the  towns. 

ANAToracAL  Characters. — These  are  not 
marked,  except  where  compHcations  have 
caused  death.  The  liver  and  spleen  are  both 
found  enlarged  in  all  cases,  especially  the 
latter  organ.  The  digestive  organs  exhibit 
nothing  particular,  except  in  those  cases 
where  there  has  been  long  deprivation  of 
food,  or  where  dysentery  or  diarrhoea  has 
accompanied  or  preceded  the  disease.  A 
spirillum — spirillum  or  spirocJicete  Ober- 
meieri — is  found  in  the  blood  of  patients 
suffering  from  relapsing  fever.  This  micro- 
organism decreases  as  the  paroxysms  sub- 
side, and  is  absent  during  the  intermissions. 
The  spirillum  was  discovered  by  Obermeier 
of  Berlin  in  1872,  and  the  discovery  was 
further  confirmed  by  Engel  in  1873.  A  fuU 
account  of  this  organism  is  given  under  a 
special  heading.   See  Micro-organisms. 

Symptoms. — The  invasion  of  the  disease  is 
usually  marked  by  rigors,  frequently  of  a 
trivial  character,  amounting  only  to  slight 
chilliness.  This  is  followed  by  debility  and 
giddiness;  extreme  weakness  is  not  so  marked 
as  in  the  early  stages  of  other  forms  of  con- 
tinued fever.  There  is  headache,  followed 
after  a  few  hours  by  hot  skin ;  the  tempera- 
ture rises  to  about  105°  F.,  or  sometimes,  it 
is  stated,  as  high  as  108°;  the  pulse  rises 
to  from  110  to  130,  occasionally  counting  140 
at  an  early  stage  of  the  disease.  The  tongue 
is  covered  with  a  moist  creamy  for,  which  in 
severe  cases  becomes  brown  and  dry  in  the 
centre,  and  in  the  worst  forms  becomes  black 
all  over.   There  is  great  thirst,  as  in  all 


febrile  diseases ;  loss  of  appetite ;  some  ab- 
dominal tenderness,  especially  in  the  epi- 
gastric region ;  occasionally  nausea,  and  more 
rarely  vomiting  ;  the  bowels  are  usually  con- 
fined, but  in  some  cases  diarrhoea  prevails. 
In  such  cases  the  diarrhoea  is  of  a  dysenteric 
character,  and  is  probably  due  to  the  dysen- 
teric tendency  which  usually  prevails  in  time 
of  famine,  when  relapsing  fever  is  prevalent. 
The  skin  generally  presents  a  jaundiced  hue; 
and  careful  examination  wiU  detect  more  or 
less  enlargement  of  the  liver  and  spleen. 
There  is  great  muscular  and  articular  pain. 
The  pain  in  the  back  is  frequently  of  the 
most  intense  character.  Headache  is  more 
complained  of  than  in  the  other  forms  of 
fever.  There  is  sometimes,  but  not  as  a  rule, 
delirium  towards  the  end  of  the  first  week. 

In  firom  five  to  seven  days  from  the  inva- 
sion of  the  disease,  the  symptoms  suddenly 
subside,  and  the  patient  quickly  becomes  con- 
valescent, being  for  the  time  apparently  well. 
This  convalescence  is  firequently  accompanied 
or  preceded  by  a  critical  evacuation  firom  the 
bowels,  kidneys,  or  uterus,  or  by  profuse 
diaphoresis.  It  may  be  permanent,  but  more 
commonly  the  patient  remains  well  for  a  few 
days  or  a  week,  and  then  suddenly  relapses, 
and  passes  through  all  the  symptoms  pre- 
viously detailed.  There  may  be  a  second  or 
a  third  relapse,  and  even  a  fourth  has  been 
recorded.  At  no  time  during  the  progress  of 
the  disease  is  any  specific  eruption  developed, 
although  on  the  second  or  third  day  a  red- 
dish mottled  rash  has  been  met  with,  which, 
however,  is  irregular  in  its  appearance,  de- 
velopment, and  duration,  and  usually  termi- 
nates in  desquamation.  Purpuric  spots  have 
been  sometimes,  and  sudamina  very  frequently, 
met  with. 

Complications.  —  Pulmonary  complica- 
tions are  not  so  common  in  relapsing  fever 
as  in  typhus  or  enteric  fever.  Bronchitis, 
pneumonia,  and  laryngitis  may  occur,  es- 
pecially bronchitis,  but  these  complications 
are  not  severe.  Cardiac,  arterial,  or  venous 
affections  are  rare,  with  the  exception  of 
haemorrhages,  which  must  be  considered  as 
being  connected  with  the  purpuric  tendency 
which  usually  prevails  in  times  of  scarcity. 
Nervous  complications  are  more  rare  than 
in  any  other  form  of  adynamic  fever. 
Dysentery  and  diarrhoea  in  some  epidemics 
have  proved  to  be  most  serious  complica- 
tions, and  are  of  frequent  occurrence  when- 
ever relapsing  fever  prevails.  Abscess  and 
other  suppurative  forms  of  inflammation  are 
not  common.  In  pregnant  females  attacked 
by  this  fever  abortion  usually  occurs  at  an 
early  stage  of  pregnancy;  and  premature 
labour,  with  death  of  the  foetus,  and  con- 
siderable danger  to  the  mother,  in  the  later 
stages  of  pregnancy.  Death  of  the  mother 
has  sometimes  happened  from  fost-partum 
htemorrhage. 

Diagnosis. — Eeiapsing  fever  is  most  likely 
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to  be  mistaken  for  other  forms  of  continued 
fever,  and  may  be  confounded  with  the 
eruptive  fevers  in  their  earher  stages, 
especially  small-pox.  It  differs  from  typhus 
in  having  a  higher  temperature  and  quicker 
pulse  at  the  outset ;  in  the  absence  of  the 
specific  eruption,  of  the  extremely  heavy 
aspect  of  the  patient,  and  of  the  delu-ium  of 
typhus ;  in  the  presence  of  extreme  pains  in 
the  back,  vomituig,  and  javmdiced  tinge,  of 
the  skin ;  and  finally  in  the  sudden  cessation 
of  symptoms,  and  the  tendency  to  relapse. 

Kelapsing  fever  differs  from  enteric  fever 
in  the  suddenness  of  its  onset,  enteric  fever 
having  a  slow  invasion;  the  want  of  the 
marked  and  extensive  daUy  variations  ia 
temperature ;  the  absence  of  the  character- 
istic abdominal  symptoms  and  eruption ;  and 
the  absence  of  the  localised  iliac  tenderness 
and  the  peculiar  diarrhoea  of  enteric  fever. 
The  tongue  also  serves  to  distinguish  re- 
lapsing from  enteric  fever;  in  the  latter 
having  a  well-marked  red  tip  and  edges,  in 
the^  former  a  light  covering  fur.  Eelapsing 
fever  at  its  commencement  has  been  con- 
founded vtdth  smaU-pox,  on  account  of  the 
extreme  pain  in  the  back  and  marked  vomit- 
ing which  accompany  both  these  diseases, 
but  the  appearance  of  the  specific  eruption 
will  soon  decide  the  question. 

Prognosis,  Duration,  Terminations,  and 
Mortality.  —  The  prognosis  of  relapsing 
fever  is  usually  favourable,  the  mortality 
being  low,  from  1'2  to  2  per  cent,  in  London, 
up  to  4  and  4*5  per  cent,  in  other  places ; 
the  average  rate  being  about  4  per  cent. 
The  chief  causes  influencing  the  rate  of 
mortaUty  seem  to  be  the  prior  state  of  the 
patient,  and  the  duration  of  the  disease 
before  medical  relief  is  appUed  for.  Pur- 
puric symptoms,  severe  dysentery  or  diar- 
rhoea, serious  haemorrhages,  or  extensive 
chest-compUcations,  always  indicate  a  grave 
prognosis. 

Treatment. — The  treatment  of  the  disease 
must  be  preventive  and  curative.  The  chief 
promoting  causes  of  the  disease  being  famine 
and  contagion,  the  means  for  prophylaxis  are 
obvious.  The  active  treatment  must  chiefly 
be  directed  towards  the  reHef  of  symptoms, 
and  sustaining  the  strength  of  the  patient. 
The  use  of  quinine  and  mineral  acids  in  the 
earlier  stages,  and  a  plentiful  supply  of  hght 
and  nourishuig  food  in  the  later,  will  be 
found  sufficient.  A  considerable  amount  of 
the  success  of  treatment  will  depend  upon 
the  dieting  of  the  patient.  It  must  be  kept 
in  mind  that  most  of  these  patients  have 
been  in  a  state  of  starvation.  It  will  be 
necessary,  therefore,  to  carefuUy  and  gradu- 
ally increase  the  supply  of  food.  The  food 
at  first  must  be  of  a  most  digestible  and  fluid 
kind,  which  may  gradually  be  altered  to  a 
diet  of  a  more  solid  and  general  character. 
Dysentery  has  not  infrequently  been  caused 
by  the  sudden  feeding  of  patients  suffering 
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from  relapsing  fever  in  its  early  stages. 
Milk,  hght  starchy  puddings  made  with  milk, 
thin  custards,  and  finally  chicken,  chops,  and 
general  diet  will  be  found  the  best  course  in 
this  disease.  Stimulants  may  be  occasion- 
ally requisite,  but  are  seldom  necessary  in 
any  quantity,  or  for  a  length  of  time. 

T,  W.  Grimshaw. 

RELAXATIOW  \, 

RELAXED        j>  (»■«-,  agam ;  anilaxo, 

I  loose). — These  words  signify  a  condition  of 
looseness,  and  are  used  somewhat  vaguely  in 
a  variety  of  associations.  Thus  we  speak  of 
general  relaxation,  to  express  a  want  of  mus- 
cular tone  or  vigour.  Local  relaxation  refers 
to  a  condition  of  abnormal  looseness  of  a 
part,  as  of  a  joint,  muscles,  the  uvula,  or 
the  throat,  which  are  then  said  to  be  relaxed. 
Another  signification  of  the  term '  relaxation  ' 
is  that  of  looseness  of  the  bowels,  as  in  diar- 
rhoea. 

REMEDY  {remedn,um,  a  cure).  —  A 
remedy  properly  signifies  a  therapeutic  agent 
which  possesses  a  recognised  influence  in  pre- 
venting, reUeving,  or  removing  a  particular 
morbid  condition.  Thus  vaccination  is  a 
remedy  for  smaU-pox ;  quinine  for  ague ; 
mercury  and  iodide  of  potassium  for  syphilis ; 
and  opium  for  pain.  See  Disease,  Treat- 
ment of. 

REMISSION  \,  ,  .,, 

REMITTENT  f  v^''  ^S^^'  andmttto, 

I  send). — A  disease  is  said  to  be  remittent 
when  it  is  characterised  by  periodical  dimi- 
nutions of  symptoms,  followed  by  exacerba- 
tions, as  in  remittent  fever  and  neuralgia. 
The  period  during  which  the  symptoms  are 
in  abeyance  is  called  a  remission.  See  Ee- 
MiTTENT  Fever. 

REMITTENT     FEVER.  —  Synon.  : 

Bilious  Eemittent ;  Pr.  Fievre  Bemittente  ; 
Ger.  Bosartiges  endemisches  Fieber. 

Definition. — A  paroxysmal  fever  of  ma- 
larial origin,  in  which  the  paroxysms  do  not 
intermit,  but  only,  as  the  name  implies, 
remit. 

General  Observations. — Eemittent  fever 
is  the  most  severe  of  the  class  to  which  it 
belongs ;  it  is  a  more  acute  affection  than 
intermittent  fever,  more  severe  in  its  symp- 
toms, more  rapid  in  its  course,  and  the  direct 
mortahty  is  ten  times  greater  than  in  any 
other  form  of  malarial  fever.  It  is  com- 
monly known  in  India  as  jungle  fever, 
because  it  is  in  jungles  there  at  certain 
seasons  of  the  year  that  it  is  most  frequently 
contracted.  It  often  obtains  local  names 
derived  from  places  notorious  for  producing 
it,  a  practice  productive  only  of  confusion 
and  misapprehension.  It  is  sometimes  said 
to  hold  a  middle  place  between  intermittent 
and  continued  fever ;  the  more  nearly  it  re- 
sembles the  latter,  the  more  dangerous  it  is. 
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In  other  words,  the  less  distinct  the  periods 
of  remission,  and  the  longer  the  stage  ot 
exacerbation,  with  its  high  temperatm-e,  and 
other  disturbances  of  the  system  which 
characterise  that  stage,  the  greater  is  the 
risk  of  such  blood-  and  orgamc  changes  as 
are  incompatible  with  hfe. 

Eemittent  fever  is  usually  seen  hi  its 
gravest  forms  in  hot  cUmates,  but  has  often 
been  very  fatal  m  malarial  regions  in  tempe- 
rate chmates,  as  in  Walcheren.  This,  m  un- 
healthy countries,  is  often  the  first  form  of 
fever  that  attacks  new-comers,  but  such  are 
seldom  exposed  to  second  attacks ;  in  other 
words,  there  is  in  this  type  less  tendeiicy  to 
a  recurrence  of  the  disease  than  in  the  inter- 
mitting form.  It  may  be  that  the  extremely 
energetic  character  of  the  symptoms  in  the 
remittent  type  is  more  effectual  in  destroy- 
ing, altering,  or  '  eliminating '  the  poison, 
than  the  milder  intermittent  attack.  In 
I860,  out  of  3,199  cases  of  remittent  fever 
admitted  into  the  military  hospitals  of 
Algeria,  only  859  had  second  attacks ;  while 
out  of  15,080  cases  of  intermittent  fevers, 
4,295  were  re-admitted  with  the  same  type 
of  fever  {Statistique  Meddcale  de  VArmee, 
1865).  The  medical  officers  of  our  army  in 
Spain  observed  that  their  men,  on  entering 
a  malarial  locaUty,  generally  suffered  severely 
from  the  remittent  form,  while  the  inhabi- 
tants of  the  country  were  only  affected  by 
the  intermittent  type.  Survivors,  however, 
who  remain  in  the  locality,  become,  like  the 
inhabitants,  only  liable  to  the  milder  type  of 
the  disease. 

jEtiology.  —  Eemittent  fever  is  foimd 
whenever  its  specific  cause  is  generated  in 
sufficient  concentration  to  excite  it  {see 
Intermittent  Fever;  and  Malaria).  It 
prevails  in  the  malarial  parts  of  the  Old  and 
New  World.  Our  armies  have  suffered  from 
it  both  in  temperate  and  hot  climates;  in 
the  East  and  West  Indies,  and,  with  extreme 
mahgnity,  on  the  West  Coast  of  Africa.  It 
is  a  common  disease  in  the  malarious  parts 
of  Italy  ;  and  the  French  army  has  suffered 
much  from  it  in  Algeria.  It  is  seen  in  the 
deltas  of  great  rivers,  in  the  tercuis  of  India, 
in  jungles,  and  in  other  districts  in  the  same 
country  long  left  uncultivated. 

Anatomical  Characters.  —  The  morbid 
anatorny  of  remittent  fever  is  the  same  as  in 
intermittent  fever  ;  the  difference  is  only  in 
degree.  Congestion  of  the  mucous  coat  of 
the  stomach  and  duodenum,  with  softening, 
is  more  marked  than  in  other  types  of  ma- 
larial fever,  as  weU  as  enlargement  of 
Briiimer's  glands.  The  pigmentary  de- 
generation of  the  spleen  and  liver  is  more 
intense,  often  extending  also  to  the  brain 
and  spmal  cord,  givmg  them  a  bronzed  ap- 
pearance. At  a  recent  post-mortem  exami- 
nation the  micro-organisms  characteristic  of 
malaria  will  be  found  in  abundance  in  the 
blood  generally;  also  especially  in  the  spleen, 


and  in  the  vessels  of  the  brain  and  liver. 
In  pernicious  types  the  vessels  are  actually 
obstructed  by  these  organisms. 

Symptoms.  —  Premonitory.  —  These  are 
much  the  same  as  in  a  severe  intermittent. 

Cold  Stage. — The  term  is  hardly  applic- 
able in  this  fever;  the  patient  is  sensible 
only  of  a  slight  sensation  of  chilliness,  which 
very  rarely  passes  into  rigors.  Nevertheless, 
the  thermometer  indicates  a  temperature 
above  the  normal,  and  in  the  hot  stage  this 
quickly  rises  to  10G°,  107°,  and  sometimes  to 
110°  F. 

Hot  Stage. — As  this  develops,  the  whole 
system  is  profoundly  disturbed.  There  is 
the  high  temperature  already  indicated, 
which,  when  fuUy  developed  in  the  worst 
cases,  approaches  within  three  degrees  of 
that  in  which  the  albuminoid  constituents 
of  the  muscular  tissue  begin  to  coagulate. 
This  grave  symptom  is  seen  in  its  utmost 
intensity  in  those  who  have  exposed  them- 
selves, perhaps  after  indulging  in  alcohoho 
liquor,  to  a  powerful  sun,  without  reasonable 
precautions.  With  this  there  is  necessarily 
pungent  heat  of  skin;  an  intensely  flushed 
face  ;  severe  headache  ;  pain  in  the  back  and 
limbs ;  quick  respiration ;  a  pulse  of  120  or 
more  ;  a  foul,  dry,  and  bile-tinted  tongue ;  a 
sense  of  oppression  at  the  epigastrium,  with 
fulness  and  tension  in  that  region;  and 
violent  vomiting,  which  brings  no  rehef  to 
the  gastric  oppression. 

This  vomiting  is  one  of  the  most  distress- 
ing symptoms  ;  the  quantity  of  fluid  vomited 
far  exceeds  what  has  been  taken  by  the 
patient ;  at  first  it  is  colomiess,  then  biUous, 
and  sometimes  bloody.  In  pernicious  cases 
it  closely  resembles  the  '  black  vomit '  of 
specific  yeUow  fever.  With  the  above 
sjonptoms  there  is  an  anxious  countenance, 
and  much  restlessness.  In  this  condition 
the  patient  remains  from  six  to  twelve  hours.^ 
Then  the  more  urgent  symptoms  abate  ;  the 
temperature  falls  two,  three,  or  more  degrees ; 
the  skin  becomes  slightly  moist,  far  short  of 
the  profuse  sweating  in  an  intermittent  fever ; 
headache  sensibly  diminishes ;  and  the 
nausea,  vomiting,  and  epigastric  tension 
either  cease  or  sensibly  abate.  This  is  the 
remission,  always  anxiously  looked  for,  not 
only  as  a  relief  to  the  patient,  but  as  a 
precious  time  for  treatment.  In  bad  cases, 
when  the  other  symptoms  remit  so  little  as  to 
escape  the  notice  of  all  but  an  experienced 
observer,  the  thermometer  will  indicate  at 
least  an  attempt  at  a  remission.  This  lasts 
from  two  to  twelve  hours ;  the  longer  it  is, 
the  more  favom-able  is  the  prognosis.  A 
feeling  of  chilliness  then  returns,  quicldy 
followed  by  the  hot  stage,  with  all  its  dis- 
tressing symptoms.  This  is  the  exacerbation 
of  systematic  authors,  which  in  its  turn  gives 
way  to  the  remission. 

1  The  description  m  the  text  applies  to  the  disease 
in  its  most  acute  form. 
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A  morning  remission  in  this  fever  is  so  in- 
variable as  to  be  a  point  of  diagnostic  value, 
and  it  is  an  old  rule  in  military  practice  so 
to  time  the  morning  visit  as  to  ensure  seeing 
the  patient  while  it  lasts.  The  exacerbation 
usually  returns  about  noon,  and  in  severe 
cases  lasts  till  midnight.  Sometimes  two 
exacerbations  occur,  one  at  noon,  the  other 
at  midnight,  with  a  slight  evening,  and  more 
distinct  morning,  remission. 

The  skin  sometimes  assumes  a  yeUow  tint, 
and  if  there  be  with  this  anything  resembling 
black  vomit,  a  false  diagnosis  of  yellow  fever 
maybe  made.  The  term  '  yellow  remittent ' 
is  correctly  enough  applied  to  such  cases,  but 
the  resemblance  between  these  and  cases  of 
specific  yeUow  fever  is  only  superficial. 

Hiccough  is  a  troublesome  symptom,  and 
if  it  appears  late  in  the  disease,  and  continues 
during  the  remission,  is  not  a  favourable 
one. 

The  bowels  are  usually  constipated,  but  in 
pernicious  cases  the  motions  sometimes  be- 
come very  loose,  bloody,  and  offensive,  a  con- 
dition of  evil  omen. 

Jaundice  is  rare,  although,  as  already  said, 
the  skin  has  often  a  yellowish  tinge,  more 
dependent  on  blood-changes  than  from  an 
icteric  cause. 

Hepatitis. — The  only  cases  of  suppurative 
inflammation  of  the  liver,  occurring  in  the 
course  of  remittent  fever,  that  have  come 
under  the  writer's  observation,  were  brought 
to  Netley  from  the  Gold  Coast,  where  this 
serious  complication  appears  common. 

DeUrium. — Except  in  men  who  have  lived 
imprudently,  and  have  indulged  freely  in 
alcohol,  active  delirium  is  rare.  In  all  malarial 
fevers,  the  symptoms  and  lesions  in  remit- 
tents point  more  to  implication  of  the  ab- 
dominal organs  than  of  the  nerve-centres. 

The  urine  is  acid,  scanty,  and  high- 
coloured,  rarely  albuminous — so  rarely,  that 
its  absence  is  a  point  of  diagnosis  between 
malarial  remittent  and  specific  yellow  fever. 
During  the  hot  stage  the  secretion  of  urea  is 
greatly  increased,  but  lessened  when  con- 
valescence sets  in.  In  two  very  severe  cases 
treated  by  the  writer  in  India,  there  was 
profuse  secretion  of  bloody  urine  throughout, 
which  lasted  until  convalescence  set  in. 

The  adynamic  form  of  remittent  fever  is 
one  of  great  gravity.  It  is  becoming  every 
day  more  apparent  that  in  bygone  years — 
and  perhaps  even  now  in  India — cases  of 
enteric  fever  have  been,  and  are,  mistaken 
for  malarial  remittent.  The  diagnosis  is  not 
so  easy  as  it  may  appear  to  those  who  are 
familiar  with  enteric  fever  pure  and  sknple, 
as  seen  in  temperate  climates.  There  are 
cases  of  a  mixed  nature,  in  which  a  thread 
of  malaria,  so  to  speak,  runs  through  the 
symptoms  and  obscures  them.  The  term 
'  typho -malarial '  has  come  into  use  in  India 
to  distinguish  this  class  of  cases,  which  are 
as  diflioult  to  treat  successfully  as  to  diagnose 


clearly.  French  and  Italian  writers  would 
apply  their  favourite  term  '  pernicious '  to 
such  cases,  which  are  characterised  from  an 
early  stage  by  great  prostration ;  brief  and 
micertain  remissions ;  a  quick  and  compres- 
sible pulse;  a  black  and  dry  tongue,  the 
teeth  being  covered  with  sordes ;  rapid  respi- 
ration ;  epigastric  tension  and  oppression ; 
the  bowels  being  loose,  and  the  motions 
bloody,  with  a  disposition  to  haemorrhage 
from  the  mucous  surfaces  generally.  Such 
cases  are  often  fatal,  and  post-mortem  ex- 
amination, in  addition  to  the  common  lesions 
of  malarial  fever,  reveals  ulceration  of  Peyer's 
patches. 

I  Duration. — The  duration  of  a  remittent 
fever  is  from  five  to  fourteen  days ;  but,  as 
in  aU  miasmatic  fevers,  it  is  much  affected 
by  the  action  of  remedies.  In  the  worst 
forms  death  is  rare  before  the  eighth  day. 

Diagnosis.  —  1.  From  specific  yellow 
fever.  —  Eemittent  is  paroxysmal;  yellow 
fever  is  continued.  Eemittent  has  a  morn- 
ing remission ;  yellow  fever  has  not  Hasmor- 
rhage  firom  any  source  is  exceptional  in  re- 
mittent; in  yeUow  fever  it  proceeds  from 
mouth,  nose,  eyes,  ears,  bowels,  and  even 
the  urinary  passages.  Even  in  the  worst 
remittents  albuminous  urine  is  rare ;  it  is 
the  rule  in  yellow  fever.  Over  remittent 
fever  the  power  of  quinine  is  beyond  ques- 
tion ;  the  drug  is  powerless  in  yellow  fever. 
Death  in  the  worst  remittents  is  rarely  seen 
before  the  eighth  day;  in  specific  yellow 
fever  it  is  common  on  the  third  day.  The 
mortality  rate  in  yellow  fever  is  often  40 
per  cent,  of  those  affected  ;  that  of  remittent 

I  does  not  in  ordinary  circumstances  exceed 
4  or  5  per  cent.,  and  is  often  less.  Yellow 
fever  is  portable  and  contagious;  remit- 
tent is  neither.  Yellow  fever  has  a  special 
habitat  of  its  own,  and  can  only  exist  as  an 
endemic  disease  in  countries  where  the  mean 

i  temperature  does  not  fall  below  72°  F. 

I  Lastly,  specific  yeUow  fever  has  never  estab- 
lished a  footing  on  the  shores  of  India,  where 
malarial  remittent  is  an  endemic  disease. 

2.  Enteric  fever,  pure  and  simple,  ought 
not  to  be  easily  confounded  with  remittent. 
It  is  marked  off  by  the  difference  in  the 
thermometric  curve :  in  enteric  fever,  the 
rise  of  temperature  is  slow ;  in  remittents  it 
attains  its  maximum  in  a  few  hours.  There 

I  is  also  the  characteristic  eruption  (not,  how- 

I  ever,  invariably  present  in  enteric  fever  in 
India),  the  iUac  giurgling,  and  the  peculiar 
stools  of  typhoid,  all  absent  in  remittent.  As 
mentioned  above,  the  diagnosis  is  not  so  easy 
when  the  pecuhar  symptoms  of  malarial 
mask  or  obscure  those  of  enteric  fever.  Still, 
due  observation  of  the  pecuUar  combination 
of  symptoms  will  enable  careful  practitioners 
to  make  a  good  practical  diagnosis,  and  to 
regulate  their  treatment  accordingly.  It 
may  seem  unscientific  to  speak  of  two  specific 
diseases  existing  together,  and  as  it  were 
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straggling  for  the  mastery  in  the  system. 
The  writer's  belief  is,  that  in  the  doubtful 
cases  the  real  disease  is  enteric  fever,  the 
symptoms  being  merely  modified  by  malaria, 
in  the  same  way  as  they  are  in  many  other 
diseases. 

Prognosis. — This  is  favom-able  when  the 
remissions  are  distinct;  when  each  succeed- 
ing exacerbation  diminishes  in  force ;  when 
the  skin  acts  ireely;  and  when  the  m-ine 
deposits  the  sediment  described  as  critical  in 
intermittent  fever  as  the  attacks  pass  off. 

Faint  and  uncertain  remissions;  a  ten- 
dency to  collapse  at  the  close  of  an  exacer- 
bation ;  the  sudden  setting  in  of  dangerous 
complications ;  the  predominance  of  typhoid 
symptoms ;  suppression  of  tirine ;  and  a 
general  disposition  to  haemorrhage  from  the 
mucous  surfaces,  are  all  signs  of  evil  omen. 

Treatment. — After  a  large  experience  in 
the  treatment  of  malarial  fevers  in  some  of 
the  most  unhealthy  regions  in  the  East,  the 
writer  desires  to  place  on  record  the  fact 
that  he  has  never  seen  any  but  disastrous 
results  from  treatment  based  on  the  belief 
that  remittent  fever  is  an  inflammatory  dis- 
ease.   The  practitioner  who  keeps  this  in 
view,  and  acts  on  the  principle  of  saving 
power  as  much  as  possible,  will  save  more 
lives  than  the  man  who,  alarmed  by  the 
violent  disturbance  of  the  system,  attempts 
to  calm  it  by  lowering  treatment;  or  the 
other,  who,  halting  between  two  opinions, 
seeks  to  cure  his  patients  by  an  incompatible 
mixture  of  depressing  and  conservative  re- 
medies. With  the  reservations  already  given 
when  treating  of  intermittent  fever,  no  better 
combination  of  a  piu-gative  with  quinine  can 
be  given,  to  begin  the  treatment,  than  Living- 
stone's, described  in  the  article  on  that  dis- 
ease ;  but  whatever  be  the  purgative  selected, 
it  should  be  suited  to  bring  away  copious 
bilious  discharges,  which  will  greatly  miti- 
gate the  vomiting,  and  it  should  be  combined 
with  quinine.  A  good  formula  is  one  for  a 
five-grain  pill  consisting  of  calomel,  com- 
pound extract  of  colocynth,  and  powder  of 
scammony,  with  a  drop  or  two  of  any 
aromatic  oil;  this  acts  effectually  on  the 
whole  tract  of  the  intestine,  usually  without 
nausea  or  griping,  and  a  like  quantity  of 
qumine  may  be  added. 

Two  courses  are  now  open  to  the  practi- 
tioner. One  is  to  postpone  the  further  ad- 
mmistration  of  quinine  until  the  first  re- 
mission. In  the  other  the  exacerbation  is 
disregarded,  and  quinine  is  given  in  full  and 
effective  doses  at  once.  If  the  first  plan  be 
decided  on,  much  may  be  done  to  promote 
the  comfort  of  the  patient,  to  lower  the  tem- 
perature, and  thus  to  hasten  the  period  of 
remission.  In  strong  men,  when  the  tem- 
perature IS  high,  exceeding  105°  F.,  with 
headache,  violent  action  of  the  heart,  rapid 
respiration,  oppression,  and  restlessness,  drop 
doses  oi  the  tincture  of  aconite  every  quarter 


of  an  hour,  until  ten  or  twelve  doses  have 
been  taken,  calm  the  patient,  reduce  the 
force  of  the  heart's  action,  assuage  the  head- 
ache, and  sometimes  in  a  marked  manner 
relieve  urgent  and  distressing  symptoms. 
Used  in_  this  way,  and  its  effects  watched, 
aconite  is  a  valuable  and  safe  remedy,  and, 
acting  in  the  same  way,  it  is  as  useful  in 
specific  yeUow  fever.  It  has  also  this  great 
recommendation,  if  cautiously  used,  that  it 
leaves  no  sting  behind. 

When  the  temperature  rises,  as  it  often 
does,  to  105-6°  or  110°,  more  energetic  means 
are  called  for.  The  patient  should  be  placed 
in  a  bath  at  90°  F.,  which  should  be 
cooled  down  until  the  thermometer  indicates 
a  temperature  15°  below  the  normal  tem- 
perature of  his  body.  The  effect  of  this  in 
calming  the  patient,  relieving  the  oppres- 
sion, and  checking  vomiting,  is  often  very 
striking.  When  removed  fi-om  the  bath,  the 
patient  should  be  wrapped  in  a  blanket.  In 
adynamic  cases,  where  the  use  of  the  bath  is 
not  deemed  prudent,  the  same  good  effects 
may  be  brought  about  by  sponging  the  sur- 
face with  water,  the  temperature  of  which  is 
gradually  reduced  as  directed  above.  This, 
in  most  cases,  is  certainly  the  safest  practice. 

On  the  first  appearance  of  the  remission, 
quinine  must  be  given  by  the  mouth,  bowel, 
or  skin.    If  there  is  no  vomiting,  by  the 
mouth;  if  the  remedy  vsdll  not  remain  en 
the  stomach,  then  it  must  be  given  by  bowel 
or  skin.    Of  the  inconveniences  and  occa- 
sional danger  of  the  latter  method,  the  writer 
has  spoken  in  the  article  Intermittent 
Fever,  to  which  the  reader  is  referred.^  If 
the  hypodermic  method  is  ever  justifiable, 
in  the  face  of  the  danger  of  inducing  tetanus 
in  the  manner  described,  it  is  in  the  grave 
and  pernicious  forms  of  this  disease,  when 
life  is  threatened,  and  time  presses.    If  the 
remedy  is  given  by  mouth  or  rectum,  in 
severe  cases,  not  less  than  half  a  drachm 
should  be  introduced  into  the  system  during 
the  remission.     It  is  in  remittent  fever  of 
the  urgent  kind  under  notice  that  War- 
burg's tincture  already  mentioned  (see  In- 
termittent Fever)  is  most  useful.    As  is 
now  well  known,  the  active  ingredient  in  this 
remedy  is  quinine ;  and,  if  used  as  directed 
in  the  article  referred  to,  it  is  as  safe  as  it  is 
effective.^    American  physicians  appear,  in 
treating  this  disease,  to  follow  chiefly  the 
second  plan  mentioned,  and,  trusting  to  the 
known  property  of  quinine  to  diminish  and 
not  to  increase  temperature,  they  give  it 
during  the  hot  stage.     The  great  difficulty 
here  is  the  vomiting ;  during  the  exacerbation 

1  If  the  hypodermic  method  is  UBsd,  the  neutral 
sulphate  of  quinine  is  the  safest  form,  in  doses  of 
six  grains  ;  the  utmost  cai'o  being  taken  to  per- 
fectly sterilise  the  syringe  and  needle. 

'■'  Spurious  imitations  of  this  tincture  have  brought 
this  remedy  into  disrepute.  As  used  by  the  writer, 
it  was  always  obtained  direct  from  Warburg  himself. 
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it  is  almost  impossible  to  get  anything  to 
remain  on  the  stomach.  It  must  then  be 
administered  by  enema  to  the  extent  of  half 
a  drachm,  half  the  quantity  being  given  in 
the  same  way  three  hours  before  the  return 
of  the  exacerbations.  Full  doses  of  from 
twenty  to  thirty  grains  of  the  bromide  of 
potassivim  should  be  given  with  the  quinine, 
to  calm  restlessness  and  promote  sleep. 
The  above  treatment  must  be  persistently 
followed  day  by  day  untU  the  fever  is 
overcome. 

It  will  be  seen  from  the  above  remarks 
that  obstinate  vomiting  is  not  only  a  source 
of  extreme  and  exhausting  distress  to  the 
patient,  but  also  one  of  the  chief  embarrass- 
ments of  the  practitioner.  The_  means  ad- 
vised above  are  often  effectual  in  checking 
it,  and  they  may  be  supplemented  by  the 
use  of  ice  when  available,  by  external  stimu- 
lants over  the  stomach,  or  by  the  appUcation 
of  cloths  sprinkled  with  chloroform  over  the 
same  region.  Drop  doses  of  Fowler's  solu- 
tion of  arsenic  have  been  found  by  Bellot 
the  younger  effective  in  checking  this  dis- 
tressing symptom  in  yellow  fever,  and  the 
same  remedy  may  possibly  be  of  use  in  cases 
resistmg  other  means.  But  in  the  writer's 
experience  vomiting,  as  a  rule,  subsides  with 
the  other  symptoms,  when  the  exacerbations 
are  controlled  by  quinine.  What  was  said, 
under  the  head  of  intermittent  fever,  of  the 
danger  of  pausing  in  the  use  of  quinine,  to 
treat  this  or  that  complication,  is  most  em- 
phatically repeated  here. 

On  the  first  sign  of  collapse  in  any  stage, 
recourse  must  be  had  to  stimulants;  white 
wine  whey  is  an  excellent  vehicle  for  the 
administration  of  alcohol,  if  that  be  called 
for ;  good  champagne,  if  available,  or  the  best 
Rhenish  wine  within  reach,  often  answers 
admirably,  and  is  keenly  rehshed.  Living- 
stone's party  used  bitter  .ale,  and  speak  in 
praise  of  it  as  a  stimulant  grateful  to  the 
patient, '  frequently  remaining  on  the  stomach 
when  all  others  are  rejected.'  The  large  ex- 
perience of  such  inteUigent  observers  on  such 
a  subject  is  worthy  of  respect.  It  is  hardly 
necessary  to  dwell  on  the  necessity  of  sus- 
taining the  patient  during  the  remission  by 
a  diet' adapted  to  the  irritable  condition  of 
the  stomach.  With  one  remark— one  preg- 
nant remark  by  the  Rev.  Horace  WaUer,  the 
feUow- traveller,  friend,  and  biographer  of 
the  illustrious  Livingstone— we  shall  close 
this  article :  '  One  thing,  however,  must  be 
strongly  urged:  it  is  that  all  notions  about 
not  being  able  to  "stand  quinme,"  that  it 
"flies  to  the  head,"  and  so  forth,  must  be 
banished  as  utter  nonsense.  In  Africa 
everyone  can  stand  quinine ;  there  is  scarcely 
a  disorder  there  in  which  it  is  not  positively 
required.'  The  writer  adds  from  his  experi- 
ence that  this  is  as  true  of  malarial  regions 
in  other  parts  of  the  world  as  it  is  of  Ah-ica. 
^  W.  C.  Maclean. 


REMOTE  CAUSES.— This  expression 
is  used  as  a  synonym  for  predisposing  causes. 
See  Disease,  Causes  of;  and  Puedisposition 
TO  Disease. 

RENAL  CALCULUS.— Synon.  :  Ne- 
phrolithiasis; Fr.  Calcul  Bdnal;  Ger.  Nie- 
renstevn. 

Definition. — A  concretion  formed  by  the 
deposit  of  one  or  more  of  the  solid  consti- 
tuents of  the  urine.  It  differs  only  in  size 
from  the  gritty  particles  called  '  gravel ' ;  it 
may  be  single,  or  there  may  be  many ;  it  may 
be  present  in  one  or  both  kidneys  at  the  same 
time ;  and  it  occurs  at  all  periods  of  life, 
from  the  fcetus  in  utero  up  to  the  extremest 
old  age. 

Etiology. — The  majority  of  urinary  cal- 
culi are  primarily  formed  in  the  infondibula 
or  uriniferous  tubes  of  the  kidney ;  and  are 
caused  by  precipitation,  in  the  nascent  state, 
of  uric  acid  or  oxalate  of  calcium.  This  pre- 
cipitation may  be  due  to  real  excess  of  the 
insoluble  uric  acid,  to  high  acidity,  to  poverty 
in  sahnes,  to  low  pigmentation,  or  to  defi- 
ciency of  the  water  of  the  urine ;  but  the 
precise  form  and  proximate  cause  of  the 
deposit  are  determined  by  the  presence  of  a 
colloid  matrix,  composed  of  mucus  or  blood- 
globules,  or  other  animal  basis  {see  Cal- 
culus). Increase  by  gradual  accretion  goes 
slowly  on  until  blockage  of  the  duct  occurs ; 
the  calculus  is  then  either  floated  by  the 
urinary  stream  into  the  pelvis  of  the  kidney 
and  onwards  through  the  ureter,_  or  it  be- 
comes impacted  in  some  part  of  its  transit, 
and  develops  into  a  fiiU-formed  renal  stone, 
which,  minute  at  first,  may  grow  to  enormous 
proportions. 

Varieties. — By  far  the  most  frequent 
variety  of  renal  calculus  in  this  country  is 
that  composed  of  uric  acid ;  in  the  Eastern 
counties,  where  stone  is  most  common,  it  is 
very  rare  indeed  to  find  in  the  adult  any 
other  primary  form.  Even  in  children,  in 
whom  oxalate  of  calcium  is  not  uncommon, 
uric  acid  is  the  most  prevalent.  It  is 
thought  by  some  pathologists  that  oxalate 
of  calcium  forms  the  first  starting-point 
even  of  uric  acid  stones,  but  this  statement 
lacks  proof.  The  sparing  solubUity  of  uric 
acid  and  of  oxalate  of  calcium  is  probably 
the  cause  of  their  greater  firequency  m 
calculi;  but  other  agents  may  occasionally 
be  found  to  constitute  the  primary  nucleus 
of  renal  stone,  such  as  cystine,  carbonate 
of  calcium,  phosphate  of  calcium,  either  by 
itself  or  in  combmation  with  the  amnionic- 
magnesium  phosphate,  formmg  what  is  de- 
signated the  fusible  calculus,  and  urate  of 
ammonium  or  the  mixed  urates.  The  phos- 
phates and  urates,  however,  are  more  hkely 
to  occiur  as  secondary  than  as  prunai-y 
deposits.  Mixed  or  alternating  calculi  are 
frequently  met  with,  in  which  are  seen 
alternate  strata  or  layers  of  uric  acid,  oxalate 
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of  calcium,  and  phosphates,  the  latter  gene- 
rally constituting  the  external  part. 

Pathological  Effects. — The  action  of  a 
calculus  on  the  structiu-e  and  condition  of  the 
kidney  depends  much  on  its  size.    At  iirst  it 
may  produce  u'ritation  and  local  congestion, 
possibly  leading  to  actual  inflammation,  and 
«ven  abscess  within  or  external  to  the  cap- 
sule.   This  may  happen  when  the  stone  de- 
velops in  the  tubular  or  secreting  structure  ; 
but  when  it  remaias  and  enlarges  in  the 
pelvis  of  the  kidney,  chronic  pyelitis  is  more 
likely  to  ensue,  with  changes  of  an  atrophic 
character.     The    pelvis    dilates;  pressure 
comes  to  be  slowly  exerted  on  the  renal 
structure,  causing  wasting,  until  but  little 
secreting  tissue  is  left ;  and  a  large  stone  re- 
maias, occupying  the  pelvis  and  branching 
into  the  calyces,  in  shape  resembling  a  cauU- 
flower,  and  with  little  covering  beyond  the 
capsule  of  the  kidney. 

_  Symptoms. — The  genesis  of  renal  concre- 
tions is  always  unrevealed  by  symptoms ; 
their  retention  and  development  up  to  a  con- 
siderable size  or  in  great  numbers  may  be 
unsuspected  and  unnoticed ;  and  even  their 
transit  and  escape  through  the  urinary  pas- 
sages may  be  painless.  Usually,  however, 
there  is  some  degree  of  lumbar  pain,  gener- 
ally restricted  to  the  side  affected,  spreading 
more  or  less  to  the  front  of  the  body,  and 
down,  towards  the  groin  and  bladder.  The 
pain  is  apt  to  be  aggravated  by  exercise — 
especially  by  carriage  exercise,  and  it  is  liable 
on  such  occasions  to  become  very  severe  ;  so 
also  when,  from  any  cause,  it  is  disturbed  m 
its  bed,  or  makes  a  fruitless  attempt  to  enter 
the  ureter  (renal  cohc). 

When  a  stone  of  some  magnitude  is  pass- 
ing down  the  ureter,  symptoms  of  a  very 
acute  character  usually  ensue.  The  pain  rises 
to  mtense  agony  m  the  lorn,  and  along  the 
course  of  the  ureter  down  to  the  bladder 
and  testicle ;  frequently  there  is  sickness  or 
vomiting;  the  patient  is  bathed  in  per- 
spiration; and  he  somethnes  passes  into  a 
state  of  faintmg  and  collapse.  The  bladder 
13  frequently  irritable ;  the  urme  is  smokv 
from  the  presence  of  blood,  or  of  elongated 
clots  ;  or  ahnost  pure  blood  escapes.  These 
symptoms  may  come  on  suddenly;  may 
last  a  few  hours  or  a  few  days;  and  may 

SbTadder''""^  ^^^''^^^^  -^'^^^^ 

The  changes  produced  in  the  urine  bv 
renal  calculus  may  be  very  slight.  Hemor- 
rhage is  the  most  common  and  most  charac- 
teristic; sometimes  it  is  in  quantity  enough 
to  render  the  urme  smoky  or  like  porter ;  at 
other  times  it  can  only  be  detected  by  the 
microscope.  When  it  exists  in  any  palpable 
amount,  albmnen  wiU,  of  course,  bVpresent 
too.  Pus,  mucus,  and  epitheliiun  will  show 
hemselves  when  the  calculus  has  produced 

IZl  '  T'"  Py^^^^^-  In  long-standing 
cases  a  tumour  may  be  felt  in  the  situatioS 


of  the  kidney.  The  patient  resting  on  his 
back,  and  the  knees  being  drawn  up,  the 
practitioner  with  one  hand  behind  presses  the 
kidney  forwards,  and  with  the  other  in  front 
presses  it  backwards  below  the  margin  of 
the  ribs.  He  may  thus,  in  yoimg  and  thin 
persons— aided,_  perhaps,  by  the  administra- 
tion of  ether — differentiate  a  renal  stone  from 
any  of  the  usual  kinds  of  renal  tumours. 

Diagnosis. — Eenal  calculus  may  be  mis- 
taken for    various    diseases:    (1)  BiHous 
attacks,  intestmal  colic,  or  perityphlitis.  The 
sickness  and  pain  in  the  flank  are  present  in 
all,  but  in  nephritic  colic  the  pain  is  apt  to 
be  more  located  in  the  loia,  although  this  is 
by  no  means  always  so.    The  presence  of 
hematuria  will  be  conclusive.    In  typhlitis 
and  perityphlitis  there  wiQ   be  fever  and 
local  tenderness.    (2)  Obscure  pain  in  the 
back,  due  to  chronic  lumbago  or  neuralgia. 
In  these  conditions  the  pain  is  generally 
across  the  back,  and  not  unilateral;  it  is 
aggravated  by  movements  of  the  affected 
muscles ;  and  there  is  no  hsematuria  or  other 
urmary  complication.     (3)  Cancer  or  other 
renal  tumour.     Pain  and  hematuria  are 
characteristic  of  both  stone  and  cancer,  but 
in  calculus  the  health  is  generally  good, 
while  in  cancer  it  is  always  deteriorated.  In 
stone  there  is   seldom  any   tumour,  and 
when  it  does  exist  it  must  be  of  limited  size, 
and  hard,  whereas  in  cancer  it  is  difftised, 
and  may  be  soft. 

Prognosis.— The  frequent  formation  and 
escape  of  renal  stones  may  continue  for  a 
great  many  years  without  any  material 
injury  to  the  general  health.  Even  when 
blockage  of  the  ureter  takes  place,  leading  to 
hydronephrosis  and  atrophy  of  the  organ,  or 
to  nephritis  or  perinephritis  with  abscess,  a 
fan-  measure  of  health  may  be  preserved,  pro- 
vided the  other  kidney  is  in  a  healthy  condi- 
tion. When  both  organs  are  affected,  or 
when  complications  arise,  such  as  amyloid 
or  tubercular  disease,  or  chronic  pyelitis,  then 
the  health  steadily  deteriorates,  emaciation 
proceeds,  with  hectic  and  fatal  exhaustion. 

Treatment.— Bearuag  ui  mind  that  the 
large  majority  of  renal  stones  are  composed 
of  uric  acid,  and  that  it  is  not  diflScult  to 
form  a  correct  diagnosis  on  this  point,  it  will 
be  necessary  chiefly  to  consider  the  treat- 
ment of  this  form  of  concretion.  Preventive 
treatment  consists  in  a  rigid  limitation  as  to 
the  qumitity  of  food  taken.  It  is  customary 
to  condemn  a  free  use  of  animal  food  and 
higlily  seasoned  dishes;  but  it  should  be 
borne  in  mind  that  stone  prevails  largely 
arnongst  the  poor,  who  seldom  can  indulge  in 
animal  food  to  excess,  and  it  is  not  infrequent 
m  coimtries  where  no  animal  food  is  taken. 
Far  more  important  is  it,  both  as  to  food  and 
drink,  to  observe  a  strict  moderation  as  to 
the  amount  taken.  In  this  way  digestion 
and  assknilation  will  be  easy  and  perfect' 
crude  matters  will  not  find  their  way  into 
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the  blood ;  the  chemical  conversion  of  uric 
acid  will  be  complete ;  and  precipitation  in 
the  uriniferous  tubes  will  be  obviated.  When 
the  proclivity  to  uric  acid  calculi  is  decided, 
or  when  a  small  stone  is  known  to  exist,  the 
free  use  of  diluents  and  allialine  remedies 
is  tmdoubtedly  of  importance.    The  waters 
of  Vichy,  Ems,  Contrexeville,  and  Neuenahr, 
taken  freely  at  the  springs,  with  or  without 
baths,  but  with  the  great  aid  of  change  of 
air  and  mode  of  life,  constitute  the  most 
efficient  plan  of  treatment ;  but  it  must  be 
admitted  that  in  the  majority  of  cases  this 
good  effect  is  only  transient.     Some  high 
authorities  recommend,  in  preference  to  the 
simple  alkaline  treatment,  the  use  of  those 
salme  aperient  waters  the  chief  mgredient  of 
which  is  sulphate  of  sodium,  such  as  Carls- 
bad and  Friedrichshall;   and  undoubtedly 
they  have  a  most  beneficial  action,  by  pro- 
moting digestion  and  assimilation.    But  as 


with  the  alkaline  remedies,  whether  natural 
waters  or  drugs,  so  with  the  sahnes,  their 
action  is  evanescent.    Leave  them  off,  and 
let  the  patient  return,  perhaps  to  a  place 
where  calculus  is  frequent,  or  to  habits  of 
careless  living,   or  to  over-work,  and  the 
morbid  tendency  will  almost  certainly  rectir. 
If  there  are  clear  indications  of  the  actual 
presence  of  a  renal  stone,  composed  of  uric 
acid,  of  moderate  size  and  recent  date,  the 
solvent  treatment,  as  described  by  Sir  "Wil- 
liam Eoberts,  should  be  fully  carried  out. 
It  depends  for  its  success  on  the  known 
solubiHty  of  tiric  acid  and  its  salts  in  alkaline 
solutions  of  definite  strength,  the  most  efli- 
cient  being  about  sixty  grains  to  the  pmt; 
above  and  below  this  strength  the  solvent 
power  diminishes.    The  patient,  if  an  adult, 
should  take  forty  to  fifty  grains  of  the  acetate 
or  citrate  of  potassium  in  three  or  four  ounces 
of  water  every  three  hours  durmg  the  day, 
and  once  at  least  in  the  night ;  this  plan 
should  be  continued  for  two  or  three  months. 
During  the  treatment  the  urine  should  be 
frequently  examined,  and  if  any  approach  to 
an  ammoniacal  state  should  appear,  the  treat- 
ment must  be  suspended  for  a  time.  The  etiect 
of  the  treatment  must  be  estimated  by  the 
diminution  of  liunbar  pain,  and  by  the  escape 
of  smaU  calculi;  no  ill-effects  are  caused; 
seldom  any  mdigestion  ;  and  no  impairment 
of  general  health.    Other  drugs  have  been 
employed  for  the  solution  of  m-ic  acid,  such 
as  carbonate  of  lithium,  phosphate  of  sodium, 
tartrates  and  carbonates  of  potassium  and 
sodium,  also  carbonate  of  calcium  and  piper- 
azin.    Some  years  ago  the  writer  conducted 
some  experiments  with  prepared  chalk,  and 
found  that  when  given  to  the  extent  ot 
twenty  to  thirty  grains  m  mucilage  and 
mint  water,  three  or  four  times  a  day,  it 
had  a  most  marked  effect  m 
moving  uric  acid  deposits  and  it  will  have 
this  effect  even  in  the  febrile  state.  it 
did  not,  in  the  quantities  given,  produce 
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alkalinity  of  the  urine,  but  it  acted  distinctly 
as  a  diuretic. 

In  the  crisis  of  nephritic  colic,  narcotics 
are  called  for,  in  doses  large  enough  and 
frequent  enough  to  control  the  pain.  If  sick- 
ness is  troublesome,  morphine  may  be  ad- 
ministered subcutaneously ;  or,  if  there  be 
vesical  irritation,  by  suppository.  If  the 
agony  be  extreme  and  in  paroxysms,  chloro- 
form may  be  inhaled  occasionally ;  while  the 
hot  bath,  anodyne  fomentations,  and  stupes 
are  useful  aids  to  relieve  and  soothe. 

Surgical  treatment  of  renal  stone  has  of  late 
years  come  prominently  into  notice.  In- 
cision in  the  lumbar  region  and  removal  of  a 
stone  is  as  old  as  Hippocrates,  but  nephro- 
lithotomy and  nephrectomy  have  taken  their 
place  amongst  recognised  surgical  operations 
only  within  the  last  decade.  Eor  the  con- 
ditions which  justify  and  caU  for  these  opera- 
tions, and  for  the  steps  to  be  taken  in  their 
execution,  the  records  of  surgery  must  be 
consulted.  William  Cadge. 


RENAL  COLIC— Synon.  :  Nephralgia 
Calculosa;  Fr.  Colique  Nepliretique;  Ger. 
NierenTcolik.—Th.e  name  commonly  apphed 
to  the  symptoms  which  arise  when  a  renal 
calculus  either  passes,  or  attempts  to  pass, 
down  the  ureter.  See  Eenal  Calculus. 

RENAL  DISEASES.  — -See  Kidneys, 
Diseases  of. 

RENNES-LES-BAINS,  in  France 
(Aude).  —  Muriated  alkaline  and  earthy 
sulphatic  waters.    -See  Minebal  Watees. 

RESISTANCE.— The  sensation  recog- 
nised by  the  fingers  of  the  degree  to  which 
a  part  yields  or  resists  when  palpation  or  per- 
cussion is  bemg  performed.  -See  Physical 
Examination. 

RESOLUTION  {resolvo,  I  loose).— The 
return  of  a  diseased  part  to  its  natural  con- 
dition ;  chiefly  apphed  to  the  process  of  in- 
flammation when  it  subsides  graduaUy,  and 
without  the  occurrence  of  suppuration  or  other 
unfavourable  termination.  See  Inflamma- 
tion. 

RESOLVENTS    {resolvo,  I  loose).-- 
Anything  which  aids  the  absorption  of  effused 
products  may  be  included  in  this  class  of 
remedies;  the  most  efficient  being,  exter- 
naUy,  counter-irritation  and  poultices;  and 
internaUy,  mercury  and  iodide  of  potassium. 
Our  knowledge  of  the  precise  mode  of  their 
action  is  still  very  vague.    The  subject  of 
Misters  and  the  like  is  considered  under 
Counter-irkitation.    It  IS  generaUy  held 
that  mercury  renders  fibrin  less  cohesive 
and  that  iodide  of  potassmm-m  virtue, 
probably,  of  the  fi-ee  iodine  which  is  sepa- 
Sted  .^hin  the  blood-has  a  special  affinity 
for  albummous  bodies,  and  for  that  form  ot 

owly  organised  tissue  which  is  so  commonly 
produced  in  the  tissues  durmg  the  more 
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advanced  stages  of  constitutional  syphilis. 
It  is  difficult,  however,  to  discuss  this  thera- 
peutical heading  from  a  strictly  scientific 
standpoint,  deriving  its  origm  as  it  does 
from  a  past  epoch,  when  pathological  science 
was  still  in  its  infancy,  and  when  very  active 
modes  of  treatment  were  held  to  possess 
vktues  which  fm-ther  experience  has  not 
confirmed.  Free  bleedmg  and  bUstering, 
combined  with  copious  sahvation,  were  held 
m  those  days  to  have  a  most  powerful  in- 
fluence in  checking  inflammation,  and  re- 
moving its  products ;  and  we  are  only  now 
learning  to  assign  to  imaided  nature  the  due 
share  which  she  takes  in  effecting  what  we 
are  accustomed  to  call  the  '  cure  '  of  disease. 

R.  Farquharson. 

RESONANCE  {resono,  I  sound  again, 
echo). — Resonance  signifies  the  character  of 
the  sound  yielded  on  percussion  over  the 
greater  part  of  the  chest,  and,  within  wide 
limits,  of  the  abdomen  also.  The  degree  of 
resonance  depends  principally  upon  the  pro- 
portion of  air  contained  in  the  underlying 
cavities  or  organs.  Vocal  resonance  is  the 
voice-sound  transmitted  through  the  chest  to 
the  ear  of  the  auscultator.  It  is  increased 
or  diminished  in  accordance  with  the  physi- 
cal conditions  present  in  the  chest- cavity. 

Hyper-resonamce  is  a  term  used  to  signify 
undue  resonance  over  a  given  part. 

Deficient  resona/nce  is  commonly  called 
dulne^s.  Like  hyper-resonamce,  it  is  often 
used  in  a  relative  sense,  in  comparing  the 
percussion-note  of  different  parts  of  the  chest 
or  abdomen.    See  Physical  Examination. 

R.  Douglas  Powell. 

RESPIRATION,  Disorders  of.— A 

due  performance  of  the  function  of  respira- 
tion is  essential  to  the  well-being  of  the  eco- 
nomy, and  any  derangement  of  this  function 
is  likely  to  be  followed  by  more  or  less  dis- 
turbance of  the  entire  system,  varying  in 
degree  and  gravity,  but  often  of  a  serious 
character.  Moreover,  the  phenomena  re- 
sulting from  such  a  derangement  are  com- 
monly of  much  significance  in  relation  to 
diagnosis,  prognosis,  and  treatment.  There- 
fore, disorders  affecting  breathing  demand 
attentive  and  careful  observation  and  con- 
sideration in  every  case ;  while  their  general 
study  by  no  means  receives  the  thought  and 
attention  which  its  importance  emphatically 
requires.  In  a  short  article  it  will  be  impos- 
sible to  do  more  than  give  a  very  condensed 
summary  of  the  subject.  The  several  forms 
of  disordered  breathing  associated  with  par- 
ticular diseases  are  indicated  in  their  appro- 
priate articles. 

Before  considering  the  disorders  of  respi- 
ration, it  will  be  well  to  call  to  mind  the 
following  points  relating  to  the  performance 
of  the  act  in  health.  The  average  frequency 
of  breathing  is  from  sixteen  to  twenty  per 
minute  in  adults,  although  this  rate  is  easily 


disturbed  temporarily  by  various  physio- 
logical conditions.    The  function  is  power- 
fully under  the  influence  of  the  nervous 
sj'stem,  and  is  ordinarily  carried  on  either 
by  centric  or  reflex  stimulation,  without  any 
conscious  voluntary  effort  on  the  part  of  the 
individual.    In  ordinary  respiration  scarcely 
any  movement  or  other  sign  of  the  act  is 
observable  to  an  onlooker,  and  the  actual 
quantity  of  air  changed  with  each  breath  is 
very  small,  amounting  only  to  from  sixteen 
to  twenty  cubic  inches ;  but  in  this  respect 
also  the  act  is  very  liable  to  be  disturbed, 
while  a  person  is  able  voluntarily,  without 
any  difficulty,  to  breathe  more  or  less  deeply, 
performing  '  extraordinary  respiration,'  and 
he  may  thus  change  large  quantities  of  air, 
and  caU  into  play  every  part  of  his  lungs. 
Remembering  what  respiration  is  intended 
for,  the  conditions  required  for  its  proper 
performance  in  connexion  with  the  breath- 
ing-apparatus are,  that  there  should  be  a 
sufficient  supply  of  air  suitable  for  the  pur- 
pose, and  an  adequate  passage  for  its  entrance 
and  exit ;  that  there  should  be  enough  healthy 
lung-tissue  ;  that  the  blood  should  pass  freely 
through  the  lungs,  and  be  within  certain 
hmits  of  a  proper  quahty ;  that  there  should 
be  no  mechanical  impediment  to  the  free  play 
of  the  kmgs,  especially  if  suddenly  caUed  upon 
to  do  extra  work ;  and  that  the  forces  by  which 
the  respiratory  movements  a«e  carried  on, 
namely,  the  muscles,  including  the  diaphragm, 
and  the  elasticity  of  the  lungs  and  chest- 
walls,  are  equal  to  their  requirements.  If  the 
act  of  breathing  is  systematically  watched, 
it  will  be  fomid  that  normally  expiration  is 
rather  longer  than  inspiration ;  but  there  is 
no  striking  difference  between  the  two  divi- 
sions, the  ratio  being  as  twelve  to  ten  in 
males,  fourteen  to  ten  in  females.  More- 
over, the  movements  are  both  thoracic  and 
abdominal,  the  former  being  distinctly  made 
up  of  expansion  and  elevation  during  inspi- 
ration, of  retraction  and  depression  during 
expiration,  especially  when  a  full  breath  is 
taken.   The  intercostal  spaces  in  most  parts, 
as  well  as  the  supra-clavicular  fossae,  seem 
to  sink  in  during  inspiration,  so  as  to  become 
more  evident,  this  being  more  marked  in 
proportion  to  the  depth  of  the  inspiration. 
It  will  further  be  noticed  that  the  precise 
movements  differ  in  different  persons,  and 
according  to  the  extent  of  respiration.  The 
lower  ribs  and  diaphragm  act  principally 
in   males   and   children   during  ordinary 
breathing;  in  adult  females  the  respiration 
is  upper  costal.    In  extraordinary  breathing 
the  movements  are  chiefly  upper  thoracic  in 
all  persons. 

Respiration  is  markedly  influenced  by 
physiological  conditions,  such  as  exercise, 
diet,  sleep,  and  various  other  causes ;  these 
must  be  remembered  and  duly  allowed  for  in 
considering  its  derangements. 

"With   these   introductory  remarks,  the 
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disorders  of  respiration  may  now  be  more 
conveniently  studied. 

iETioLOGY  AND  PATHOLOGY. — The  nume- 
rous causes  and  conditions  which  lead  to 
disturbances  of  respiration  can  be  brought 
within  well-defined  groups,  and  it  is  desirable 
in  the  first  instance  to  study  them  from  such 
a  general  point  of  view.  This,  however,  only 
gives  a  superficial  insight  into  the  subject, 
and  does  not  indicate  the  kind  of  disorder 
that  is  prodticed  by  each  cause,  or  how  it 
acts,  while  many  conditions  act  in  more 
ways  than  one;  and,  still  fuxther,  in  any 
individual  case  there  may  be  more  than  one, 
perhaps  several  causes  at  work,  all  of  which 
ought  to  be  recognised.  These  causes  and 
conditions  may  be  summarised  in  the  fol- 
lowing manner,  and  it  will  be  seen  that 
several  of  them  act  indirectly  on  the  respi- 
ratory process : — 

1.  Conditions  actimg  directly  through  the 
nervous  system. — These  include  :  {a)  Cen- 
tric lesions  in  connexion  with  the  brain,  in- 
volving the  respiratory  centre,  either  directly 
or  indirectly,  such  as  injury,  haemorrhage, 
or  a  tumom-.  (6)  Disease  or  injury  of  the 
upper  part  of  the  spinal  cord,  paralysing 
the  nerves  supplying  the  respiratory  muscles. 
(c)  Functional  nervous  disturbance,  as  from 
mere  nervousness,  emotion,  hysteria,  trance, 
or  chorea,  (d)  Conditions  affecting  imme- 
diately the  nerves  concerned  in  respiration, 
either  irritating  or  paralysing  them,  especi- 
ally the  pneumogastric,  recurrent  laryngeal, 
or  phrenic  nerves.  These  nerves  may  be 
themselves  diseased,  or  affected  by  some 
neighbouring  condition,  such  as  a  tmnour. 
(e)  Eeflex  causes,  transmitted  from  the  skin, 
as  when  cold  water  is  dashed  upon  its  sur- 
face ;  or  from  internal  organs,  as  the  stomach, 
intestines,  or  ovaries.  It  is  important  to  re- 
member that  disturbances  connected  with  the 
nervous  system  frequently  aggravate  disorders 
of  breathing  originating  from  other  causes. 

2.  Abnormal  conditions  of  the  blood. — In 
this  group  are  included  conditions  of  the 
blood  as  a  whole,  namely:  (a)  Deficient 
quantity  of  blood,  especially  from  a  sudden 
or  rapid  loss.  (&)  Anaemia  or  hydrajmia. 
(c)  Deficient  aeration,  {d)  A  poisoned,  iin- 
pure  state  of  the  blood  associated  with 
narcotism,  the  anffisthetic  state,  pyrexia,  the 
typhoid  condition,  ursemia,  pyaemia  or  septi- 
caemia, diabetes  mellitus,  and  other  diseases. 

3.  Functional  disorders,  or  organic  dis- 
eases connected  ivith  the  heart. — These  are 
common  sources  of  disturbance  of  breathing 
of  various  kinds,  depending  upon  the  in- 
timate relation  of  the  nerves  and  nerve- 
centres  governing  the  heart  and  respiratory 
organs;  upon  the  effects  the  cardiac  de- 
rangements produce  as  regards  the  pulmo- 
nary and  bronchial  circulation  ;  or  sometimes 
upon  the  direct  interference  by  certain  affec- 
tions with  the  movements  of  breathing,  by 
exerting  pressure  upon  the  Itmgs,  especially 


the  left,  upon  the  left  bronchus,  or  upon  the 
chest-walls,  and  particularly  the  diaphragm. 
This  last  cause  is  only  noticed  in  cases  of 
great  enlargement  of  the  heart,  or  of  con- 
siderable pericardial  effusion.    The  breath- 
ing, however,  is  frequently  disturbed  in  con- 
nexion with  disorders  of  cardiac  action ; 
diseases  of  valves  and  orifices,  especially  the 
mitral  and  tricuspid;  enlargements  of  the 
heart,  particularly'  dilatation;  cardiac  de- 
[  generations  ;  congenital  malfonnations  ;  and 
1  clotting  of  blood  in  the  cavities  of  the  heart, 
j     4.  Abnormal  conditions  of  the  air  in- 
haled.— The  physiological  effects  produced 
upon  the  respiratory  act  by  various  states  of 
the  air  inspired  are  well  known.    These  es- 
I  pecially  depend  upon  its  composition ;  its 
temperature  ;  its  degree  of  moisture  or  dim- 
ness ;  and  its  condensation  or  degree  of  pres- 
sure.   From  a  clinical  point  of  view  these 
effects  have  to  be  borne  in  mind,  as  they  are 
t  more  liable  to  be  induced  in  certain  diseases, 
and  may  also  be  made  available  for  thera- 
peutic purposes.    The  presence  of  certain 
gases  in  the  inspired  air  materially  affects 
the  breathing,  and  some  are  in  this  way  more 
i  or  less  poisonous.    SoUd  particles  floating  in 
I  the  atmosphere  may  also  produce  disorders 
}  of  respiration. 

5.  Conditions  affecting  the  apparatus 
concerned  in  the  resxnratory  movements. — 
These  refer  to  the  chest-walls  and  the  dia- 
phragm, and  they  include  :  (a)  Certain 
painftd  affections,  causing  the  patient  volun- 
tarily or  involuntarily  to  hmit  or  modify  the 
movements,  such  as  the  early  stage  of  plevu-isy, 
pleurodynia,  or  peritonitis,  (b)  Spasm  or 
paralysis  of  the  muscles,  fi'om  any  cause, 
(c)  Organic  changes,  as  imdue  softness  or 
rigidity  of  the  thoracic  walls,  cancerous  in- 
filtration, muscular  atrophy  or  fatty  degene- 
ration, or  acute  or  chronic  inflammation  of 
the  diaphragm. 

6.  Obstruction  involving  the  main  air- 
passages. — This  may  be  situated  in  the 
mouth,  throat,  nasal  cavities,  larynx,  trachea, 
or  primary  bronchial  divisions,  and  is  due  to 
a  variety  of  causes,  which  cannot  be  discussed 
here  further  than  to  state  that  the  obstruc- 
tion may  depend  upon  pressure  from  with- 
out ;  spasm  or  paralysis  of  the  muscles  of  the 
larynx :  some  internal  obstruction,  whether 
fi-om  deposits,  secretion,  abscess  (including 
also  retro-pharyngeal  abscess),  foreign  bodies, 
or  new-growths  ;  or  organic  changes  in  the 
walls  of  the  tubes,  leading  to  their  constric- 
tion. 

7.  Physical  conditions  xndependent  of  tlie 
respiratory  apparatus,  but  interfering  with 
it  in  various  ivays.— These  may  lie  withm 
the  chest,  as  in  the  case  of  thoracic  aneiu-ysm, 
or  a  mediastinal  sohd  tumour  or  abscess. 
They  act  by  compressing  the  lungs  or  heart, 
obstructing  tubes,  affecting  nerves,  or  mter- 
fering  with  the  moving  apparatus.  Or  the 
cause  of  the  disorder  may  lie  in  the  abdomen, 
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such  as  excessive  flati;lence  or  tympanites, 
ascites,  enlarged  organs,  ovarian  tumours, 
or  a  pregnant  uterus.  The3'  act  mainly  me- 
chanically, by  impairing  the  movements  of 
the  diaphragm.  Breathing  often  becomes 
worse  after  food  in  cases  in  which  it  is 
difficult,  in  consequence  of  flatulent  disten- 
sion, especially  when  digestion  is  impaired. 

8.  Conditions  affecting  the  pleurce. — Any 
accumulation  of  air  or  fluid  in  one  or  both 
pleural  sacs  will  necessarily  tend  to  disturb 
respiration,  as  in  pneumothorax,  pleurisy, 
hydrothorax,  or  haemothorax.  It  acts  me- 
chanically, and  the  degree  of  disorder  will 
depend  on  the  amount  of  the  collection,  the 
rapidity  with  which  it  takes  place,  the  pre- 
vious condition  of  the  lungs,  and  other  cir- 
cumstances. Pleuritic  adhesions  and  agglu- 
tinations also  tend  to  embarrass  respiration 
more  or  less  seriously. 

9.  Morbid  conditions  of  the  lungs. — These 
have  been  left  to  the  last,  and  it  will  be 
readily  miderstood  that  all  diseases  of  the 
lungs  tend  more  or  less  to  produce  disorders 
of  breathing.  At  the  same  time  it  must  not 
be  forgotten  that  these  organs  may  be  affected, 
even  somewhat  extensively,  rmder  certain 
conditions,  without  any  obvious  respiratory 
disturbance.  Pulmonary  diseases  act  in 
various  ways,  of  which  the  most  important 
are  by  affecting  the  circulation  and  the 
amount  of  blood  in  the  lungs  ;  by  interfering 
with  the  entrance  or  exit  of  air  through  the 
bronchial  tubes  ;  by  temporarily  disabling  or 
permanently  destroying  more  or  less  of  the 
pulmonary  textures;  or  by  influencing  the 
respiratory  act  through  its  forces,  and  especi- 
ally by  the  impairment  or  loss  of  the  elasticity 
of  the  lungs  required  for  expiration. 

Classification. — The  arrangement  of  the 
numerous  forms  of  disordered  respiration  is 
by  no  means  an  easy  matter,  and  may  be 
foimded  on  different  plans.  Before  giving 
that  which  seems  to  the  writer  to  be  a  prac- 
tical arrangement,  he  would  urge  the  great 
importance  of  endeavouring  to  recognise  in 
every  case,  by  due  investigation,  what  is 
the  real  nature  of  the  deviation  from  normal 
breathing,  and  not  merely  to  caU  it '  dyspnoea,' 
or  'difficulty  of  breathing.'  Moreover,  it 
must  be  remembered  that  there  may  be  more 
than  one  form  of  disordered  respiration  in 
the  same  case. 

The  disturbance  of  breathing  may  be  sud- 
den, acute,  or  chronic ;  and  its  several  forms 
may  be  included  under  three  main  divisions 
namely :  (1)  Deficient  Respiration.  (2) 
Dyspnoea  or  Difficulty  of  Breathing 
(3)  Peculiar  Disorders. 

1.  Deficient  Respiration  This  com- 
prehends the  following  varieties  :  

(a)  Slow  breathing. —The  frequency  of  the 
respirations  may  be  notably  reduced,  without 
any  other  obvious  disorder.  Or  this  may  be 
associated  with  marked  shallowness  of  the 
movements,  so  that  in  extreme  cases  breath- 


ing seems  to  have  almost  or  entirely  ceased, 
and  can  scarcely  be  recognised  even  by  the 
most  delicate  tests.  These  deviations  are 
observed  in  various  conditions  or  diseases 
affecting  the  nervous  system,  such  as  hysteria, 
trance,  shock  or  collapse,  narcotic  poisoning, 
and  some  cases  of  cerebral  disease.  They 
are  accompanied  by  impairment  or  loss  of 
consciousness,  real  or  assumed,  and  with 
other  varying  symptoms.  Sometimes  the 
breathing  is  slow  but  deep,  and  may  then  be 
sighing,  stertorous,  or  attended  with  flapping 
of  the  cheeks  in  expiration;  this  is  noticed 
in  apoplectic  conditions.  These  disorders  of 
breathing  do  not  obviously  disturb  the 
patient. 

(b)  Restrained  breathing. — By  this  is 
meant  that  the  patient  makes  a  voluntary 
and  conscious  effort  to  restrain  or  modify  the 
act,  because  it  produces  or  increases  some 
painful  or  other  morbid  sensation.  It  may 
be  obvious  at  once  to  the  observer,  or  may 
only  be  revealed  when  the  patient  is  made 
to  take  a  deep  inspiration.  The  respirations 
are  often  increased  in  frequency,  but  may  be 
below  the  normal.  The  entire  movements 
may  be  affected,  or  only  those  of  either  the 
chest  or  the  abdomen,  or  even  only  of  one 
side  of  the  chest.  The  early  stage  of  pleurisy, 
peritonitis,  and  angina  pectoris  afford  ex- 
amples of  diseases  causing  this  disorder  of 
breathing. 

(c)  Shallow  and  feeble  breathing. — The 
most  striking  feature  in  some  conditions  is 
the  extreme  feebleness  and  limitation  of  the 
act  of  respiration.  This  has  already  been 
alluded  to,  as  noted  in  some  cases  of  slow 
breathing,  but  the  frequency  is  often  much 
above  the  normal,  and  the  class  of  cases  now 
under  consideration  differ  essentially  from 
those  previously  mentioned.  The  disorder 
indicates  gradual  cessation  of  the  respiratory 
functions  and  pulmonary  action,  becoming 
more  and  more  obvious,  and  gradually  ter- 
minating in  death.  Little  or  no  air  is 
changed,  and  at  last  the  breathing  becomes 
a  mere  ineffectual  gasp.  This  form  of  dis- 
turbance is  observed  in  persons  slowly  dying 
from  various  causes  ;  in  gradual  filling  of  the 
air -tubes  in  fatal  cases  of  bronchitis  ;  and  in 
cases  of  apoplexy  or  narcotism.  It  is  often 
accompanied  by  rattling  or  gurgling  rales, 
audible  to  the  bystander,  due  to  the  presence 
of  fluid  in  the  air-passages,  which  become  by 
degrees  fiUed  up.  It  may  follow  certain 
forms  of  dyspnoea. 

{d)  Ineffectual  breathing. — The  derange- 
ment thus  named  can  only  be  recognised  by 
making  the  patient  attempt  to  draw  a  full 
breath.  He  may  then  be  conscious  of  an 
inability  to  perform  this  act  satisfactorily,  or 
to  expand  the  chest  properly.  What  is  more 
important,  however,  is  that  this  impau-menb 
of  the  respiratory  act  is  often  evident  on 
objective  examination,  when  it  is  seen  that 
in  certain  conditions  the  most  powerful  efforts 
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to  breathe  produce  little  or  no  result,  and  the 
movements  are  obviously  more  or  less  in- 
effectual, either  as  a  whole,  unilaterally,  or 
locally.  This  may  arise  irom  various  causes, 
such  as  paralysis  or  spasm  of  the  muscles, 
rigidity  of  the  chest-walls,  distension  of  the 
lungs  in  emphysema,  pleuritic  and  other 
conditions  interfering  with  their  expansion, 
and  certain  morbid  changes  in  these  organs 
themselves.  Ineffectual  breathing  is  fre- 
quently associated  with  some  form  of  dys- 
pnoea. 

2.  Dyspnoea  or  Difleieulty  of  Breath- 
ing.— Without  making  too  marked  a  dis- 
tinction between  them,  and  remembering 
that  they  may  be  variously  combined,  there 
are  certain  forms  of  disordered  breathing, 
usually  characterised  as  dyspnoea,  which  de- 
serve separate  recognition. 

{a)  Ohstructive  dyspnoea ;  Inspvratory  dys- 
pnoea.— This  signifies  that  there  is  some  ob- 
vious impediment  or  difficulty  presented  to 
the  transmission  of  air  through  some  part  of 
the  air-passages  in  respiration.  The  natm:e 
and  severity  of  the  disorder  vary  with  the 
seat,  cause,  and  degree  of  obstruction.  Thus 
it  may  be  that  a  swoUen  tongue,  enlarged  ton- 
sils or  other  throat-condition,  or  retro-pha- 
ryngeal  abscess,  blocks  up  the  passage  more 
or  less  completely,  and  the  patient  breathes 
through  the  nose,  often  with  obvious  diffi- 
culty ;  or  if  some  air  passes  by  the  throat,  it 
does  so  with  much  noise,  especially  when  the 
patient  is  asleep.  More  or  less  obstructive 
dyspnoea  may  also  depend  on  conditions  nar- 
rowing or  blocking  the  nasal  cavities. 

The  most  important  form  of  obstructive 
dyspnoea,  however,  is  that  which  is  connected 
with  the  main  air-tube,  and  it  usually  attracts 
immediate  attention.  It  may  be  associated 
with  the  larynx  or  the  trachea,  or  with  both, 
and  in  the  case  of  the  larynx  is  liable  to 
exacerbations.  The  gravity  of  the  phenomena 
varies  with  the  degree  of  obstruction,  but  they 
are  more  or  less  of  the  following  kind.  The 
patient  is  usually  conscious  of  a  difficulty 
in  the  passage  of  the  air  during  respiration, 
referred  to  some  spot,  which  may  become 
very  distressing  ;  the  act  of  breathing  is 
usually  more  or  less  labomred,  and  this  may 
culminate  in  a  violent  effort  or  struggle  to 
breathe.  The  frequency  of  respiration  is 
often  below  the  normal,  or  at  any  rate  it  is 
but  little  increased,  while  the  relative  length 
of  inspiration  and  expiration  is  disturbed. 
The  difficulty  may  be  experienced  only  during 
inspiration,  or  during  both  divisions  of  the 
act  of  breathing,  but  is  usually  most  marked 
in  inspiration,  though  occasionally  during 
expiration.  Various  noises  are  produced  by 
the  passage  of  the  air  through  the  narrowed 
part,  usually  classed  as  stridor,  the  breathing 
being  termed  stridulous  ;  and  to  an  experi- 
enced and  trained  ear  these  become  of  great 
importance  as  indicating  the  existence  and 
seat  of  obstruction.    Signs  of  deficient  aera- 


tion of  the  blood  are  very  liable  to  accompany 
this  form  of  dyspnoea ;  and  in  acute  or 
sudden  cases,  or  if  the  obstruction  is  very 
marked,  there  is  danger  of  actual  suffocation 
which  may  occur  rapidly  or  even  suddenly. 
Physical  examination  wiU  indicate  that  air 
does  not  enter  properly  into  the  lungs,  as 
evidenced  especially  by  recession  of  the  lower 
part  of  the  chest  during  inspiration,  particu- 
larly marked  in  children,  in  whom  this  form 
of  dyspnoea  is  hkely  to  lead  to  most  serious 
consequences. 

The  obstruction  may  be  situated  lower 
down  in  the  respiratory  tract,  either  in  one 
of  the  main  bronchial  divisions,  or  in  the 
tubes  distributed  through  the  lungs,  and 
then  the  character  of  the  disorder  merges 
in  that  of  ordinary  dyspnoea,  except  that  it 
is  likely  to  be  attended  with  various  noises, 
and  that  the  physical  signs  of  deficient 
entrance  of  air  into  one  or  both  lungs  are 
evident.  When  there  are  evident  objective 
signs  of  deficient  entrance  of  air  into  the  lungs, 
the  condition  is  termed  inspiratory  dyspnoea. 
This  difficulty,  however,  may  also  depend 
upon  weakness  of  the  chest-walls,  and  of  the 
inspiratory  muscles,  as  in  rickets. 

(6)  Excessive  breathing — Ordinary  dys- 
pnoea.— This  is  the  disorder  usually  met  with 
in  various  degrees,  and  it  impUes  that 
respiration  is  carried  on  in  excess.  The 
act  may  be  too  frequent,  or  too  powerful, 
or  both,  so  that  more  than  the  ordinary 
amount  of  air  is  changed  in  a  given  time. 
The  movements  of  the  chest  are  more  or 
less  free  under  different  circumstances.  In 
severe  cases  the  patient  is  obviously  dis- 
tressed, and  the  act  of  breathing  is  laboured, 
and  may  be  noisy.  Then  the  alse  nasi  are 
seen  to  work ;  the  patient  cannot  speak  ex- 
cept in  broken  sentences,  owing  to  want  of 
breath;  and  there  may  be  signs  of  apncea. 
This  form  of  dyspnoea  is  familiarly  illus- 
trated by  the  effects  of  undue  exercise,  such 
as  rimning.  Clinically  it  is  associated  in 
different  degrees  M'ith  numerous  conditions, 
such  as  nervous  disorders  ;  fevers  and  other 
blood-conditions ;  many  cardiac  affections ; 
conditions  interfering  with  the  action  of  the 
lungs,  such  as  pleuritic  effusion  or  abdominal 
accumulations ;  and  various  diseases  of  these 
organs,  impairing  their  functional  activity, 
especially  if  acute,  such  as  pnemnonia  or 
bronchitis. 

(c)  Shortness  of  breath. — While  associated 
with  other  forms  of  dyspnoea,  this  disorder 
frequently  exists  alone  in  various  degrees, 
and  it  may  be  of  much  consequence  in  draw- 
ing attention  to  disease  of  a  serious  charac- 
ter. Shortness  of  breath  signifies  that  the 
breathing  becomes  more  or  less  hiu-ried,  and 
the  individual  becomes  conscious  of  dyspnoea, 
after  making  some  effort  which  ordinarily 
does  not  cause  any  such  effects,  such  as 
walking  rather  quickly  or  upstairs,  suiging, 
coughing,  stripping,  or  even  takmg  a  few 
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deep  breaths  in  physical  examination  of  the 
chest.  When  at  rest  he  may  feel  perfectly 
comfortable,  and  breathing  is  quite  natural, 
but  it  is  easily  distiirbed  in  the  ways  above  in- 
dicated. This  disorder  is  observed  m  general 
debility ;  very  markedly  in  pronounced  an- 
femia ;  in  many  cardiac  conditions,  especially 
dilatation  and  degeneration ;  in  pleuritic  effu- 
sion frequently ;  and  in  many  cases  of  chronic 
lung-disease,  such  as  phthisis  or  emphysema. 

(d)  Expiratory  dyspncea. — In  the  form 
thus  designated  the  difficulty  is  experienced 
during  expiration,  which  becomes  prolonged 
and  laboured,  in  some  cases  extremely  so,  the 
extraordinary  muscles  of  expiration  being 
called  fully  into  play.  The  relative  lengths 
of  inspiration,  expu-ation,  and  the  pauses 
are  thus  deranged,  and  inspiration  may 
become  extremely  short,  even  a  mere  gasp. 
There  is  often  a  sense  of  discomfort  or  even 
distress,  and  this  is  Uable  in  certain  condi- 
tions to  be  increased  by  exertion,  after 
taking  food,  or  in  certain  postures.  Expira- 
tory dyspncea  may  be  a  prominent  feature 
in  some  cases  of  obstruction  of  the  air-tubes ; 
but  is  essentially  connected  with  impairment 
of  the  expiratory  elastic  force  of  the  lungs  in 
cases  of  emphysema,  and  of  the  chest-walls 
when  they  are  rigid,  these  two  conditions 
often  going  together.  These  causes  are  fre- 
quently aided  materially  by  blocking-up  of  the 
bronchi,  as  the  result  of  bronchitis ;  or  by 
spasmodic  contraction  of  these  tubes,  in  con- 
nexion with  asthma. 

{e)  Ortliopncea. — This  is  almost  always 
combined  with  one  or  more  of  the  other 
forms  of  dyspnoea,  and  the  term  indicates  that 
the  patient  can  only  breathe  at  all,  or  at  any 
rate  with  any  degree  of  comfort,  when  the 
body  is  in  a  more  or  less  upright  postm-e.  In 
some  cases  it  is  sufficient  if  he  is  propped  up  ; 
in  others  he  has  to  sit  bolt  upright  in  bed,  or 
to  bend  forwards ;  in  others  still  he  is  obliged 
to  sit  up  altogether  in  some  kind  of  chair,  or 
even  to  stand,  this  being  the  only  posture  in 
which  breathing  can  be  carried  on  with  any 
comfort.  Cases  of  extensive  cardiac  disease, 
of  acute  pericardial  and  pleuritic  effusion,  of 
acute  pneumonia,  of  asthma,  and  of  aneur- 
ysmal or  other  thoracic  tumours,  afford 
illustrations  of  the  causes  of  this  disorder. 

(fj  Pwroxysmal  dyspnoea.— This  may  be 
of  various  kinds,  but,  as  its  designation 
imphes,  it  signifies  that  the  dyspnoea  comes 
on  mainly  or  entirely  in  fits  or  paroxysms. 
It  is  chiefly  exemplified  by  paroxysms  of 
laryngeal  dyspncea  ;  by  some  cases  of  cardiac 
dyspncea;  and,  above  all,  by  fits  of  bron- 
chial asthma.    See  Asthma,  Spasmojdic. 

3.  Peculiar  Disorders — It  is  scarcely 
practicable  to  bring  these  under  any  definite 
subdivisions,  and  it  will  suffice  to  notice  the 
very  curious  and  often  indescribable  disorders 
of  breathing  observed  in  certain  nervous  cases' 
the  mterrupted,  jerky,  sighing,  or  yawning 
respiration  which  may  be  present  in  various 
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conditions;  and  the  peculiar  disturbance 
generally  known  as  Cheyne-Stohes  respvra- 
Hon,  but  also  termed  rhythmic  dyspnoea. 
This  is  rare,  but  may  occur  in  connexion  with 
certain  cardiac  diseases,  especially  fatty  de- 
generation ;  Bright's  disease  ;  injury  to  the 
brain;  and  cerebral  hsErnorrhage,  or  other 
brain-lesions.  It  is  characterised  by  the 
breathing  at  intervals  becoming  by  degrees 
more  and  more  rapid  and  deep  up  to  a  certain 
point ;  and  then  subsiding  in  the  same  gradual 
manner,  until  finally  there  is  a  complete 
cessation  of  respiration,  vdth  a  dead  silence, 
the  pause  lasting  a  variable  time,  and  then  the 
same  series  of  phenomena  being  repeated. 

Effects. — Many  of  the  disorders  of  breath- 
ing which  have  now  been  considered  are  not 
attended  with  any  obvious  effects,  and  are 
practically  of  little  or  no  consequence.  More- 
over, it  must  be  noted  that  patients  may 
become  so  accustomed  even  to  marked  de- 
rangements of  the  function  of  respiration, 
that  they  are  not  conscious  of  any  injurious 
results  therefrom.    Most  individuals  under 
such  circumstances,  however,  are  conscious  of 
more  or  less  discomfort  or  other  sensations, 
referable  to  some  part  of  the  respiratory  ap- 
paratus. These  are  very  unreliable  and  vague 
in  their  meaning;    but  there   are  effects 
which  give  important  information  in  many 
cases,  and  which  depend  either  upon  the 
want  of  due  aeration  of  the  blood,  or  upon 
the  interference   with  the  general  venous 
circulation  which  disorders  of  breathing  so 
frequently  induce.     These  will  vary,  not 
only  with  the  nature  of  the  disorder,  but 
also  with  its  degree,  and  the  rapidity  with. 
which  it  is  set  up.  Thus  there  may  be  actual 
suffocation,  sudden  or  rapid,  or  a  condition 
approaching  more  or  less  that  of  asphyxia  or 
apnoea  (see  Asphyxia).    Or  a  chronic  state  of 
venous  congestion  and  venosity  of  the  blood 
may  be  set  up,  indicated  by  a  tendency  to 
cyanosis,  with  enlargement  of  the  visible  super- 
ficial capillaries  ;  general  chilliness  and  cold- 
ness of  the  extremities ;  mental  apathy  or  dul- 
ness,  with  headache  and  other  signs  of  morbid 
blood-supply  to  the  brain;  general  languor, 
laziness,  and  muscular  weakness;  dyspeptic 
disorders ;  changes  in  the  urine  ;  and  other 
well-known  phenomena.   In  cases  where  the 
respiratory  ftmctions  are  chronically  affected 
in  children  and  young  persons,  in  such  a  way 
that  the  blood  is  never  properly  aerated, 
growth  and  development  are  markedly  im- 
peded.   Patients  siiffering  thus  may  present 
a  peculiarly  stunted  appearance.    The  fea- 
tiures  tend  to  become  permanently  thick  and 
coarse  ;  and  the  ends  of  the  fingers  and  toes 
often  become  clubbed.    In  certain  forms  of 
dyspnoea  the  fat  of  the  body  tends  to  dis- 
appear;  while  the  muscles  of  respiration  not 
uncommonly  become    hypertrophied  from 
excessive  use. 

Treatment. — The  indications  to  be  fulfilled 
in  treating  disorders  of  respiration,  and  the 
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measures  by  which  these  are  to  be  carried 
ont,  must   obviously   present  considerable 
variety  in  different  cases ;  and  it  wiU  only  be 
practicable  here  to  offer  a  few  general  hints 
on  the  subject.    In  the  first  place,  no  treat- 
ment whatever  may  be  called  for  in  some 
instances;  whUe  in  other  cases  nothing  can 
be  of  any  service.    The  primary  indication 
should  always  be  to  attend  to  the  cause  of  the 
disorder,  and  by  curing,  removing,  or  alle- 
viating this,  the  disturbance  may  often  be 
got  rid  of  or  materially  diminished.  This 
may  be  illustrated  by  treatment  directed  to 
laryngeal  obstruction,  anaemia,  pleuritic  pain 
or  effusion,  bronchitis,  or  cardiac  derange- 
ment.   By  improving  the  condition  of  the 
blood  when  anaemia  is  present,  breathing  is 
frequently  much  improved,  even  when  actual 
disease  exists  which  disturbs   it,   such  as 
phthisis  or  cardiac  mischief.  Attention  to  the 
condition  of  the  air  inhaled  is  in  some  cases 
of  much  importance,  as  regards  its  purity, 
temperature,  degree  of  moisture,  pressure, 
and  other  points.    It  must  be  remembered 
that  some  forms  of  dyspnoea  actually  require 
an  atmosphere  which  contains  an  abnormal 
proportion  of  carbonic  acid.  Great  advantage 
fi-equently  results  from  giving  proper  instruc- 
tions to  patients  as  regards  posture,  avoidance 
of  exertion,  diet,  the  act  of  coughing,  or  even 
the  act  of  breathing  itself.    This  is  especially 
important  in  certain  forms  of  paroxysmal 
dyspnoea  ;  and  any  cause  which  is  known  to 
produce  any  such  attack  should  be  carefully 
avoided.    Moreover,  the  patient  may  some- 
times be  materially  assisted  in  the  act  of  breath- 
ing by  mechanical  means.  Not  imcommonly 
active  measures  are  called  for,  for  the  pur- 
pose of  relieving  some  more  or  less  urgent 
form  of  dyspnoea.    For  this  purpose  various 
means  are  indicated  in  different  cases,  such 
as  venesection,  or  local  removal  of  blood 
from  the  surface  of  the  chest ;  dry-cupping 
over  this  region ;  the  internal  administration 
of  antispasmodics,   stimulants,  pulmonary 
sedatives,  or  other  appropriate  agents ;  inha- 
lations of  different  kinds,  in  the  form  of  gas, 
vapour,  or  smoke  ;  subcutaneous  injections  of 
morphine  or  other  active  drugs  ;  or  the  appli- 
cation to  the  chest  of  sinapisms,  hot  poultices, 
fomentations,  or  turpentine  stupes.  _  Treat- 
ment directed  to  the  asphyxial  condition  may 
be  urgently  demanded,  especiaUy  artificial 
respiration  (see  Asphyxia)  ;  and  operative  pro- 
cedm-es,  such  as  laryngotomy  or  tracheotomy, 
or  intubation,  may  be  called  for  in  cases 
where  the  main  air-tube  is  obstructed.  In 
chronic  cases,  where  the  respiratory  functions 
are  imperfectly  carried  on,  the  conditions  re- 
sulting therefrom  must  be  remembered,  and 
as  far  as  possible  obviated.    Warm  clothing 
is  essential  under  such  circumstances ;  and, 
if  practicable,  a  residence  in  a  genial  and 
warm  climate  is  often  of  the  greatest  prac- 
tical service. 

Feedebick  T.  Roberts. 


RESPIRATORY  MURMUR.  —  The 

sound  heard  on  auscultation  over  the  lungs 
in  respiration.    See  Physical  Examination. 

RESPIRATORY  ORGANS,  Dis- 
eases of. — Synon.  :  Fr.  Maladies  des 
Organes  de  la  Respiration ;  Ger.  Krank- 
lieiten  des  Bespirationsapparates.  —  The 
diseases  which  must  be  referred  to  in 
this  article  are  those  involving  the  special 
organs  by  which  the  function  of  respiration 
is  performed.  These  comprise,  first,  the 
lungs,  in  which  the  process  of  respiration 
takes  place  ;  secondly,  those  organs  through 
which  the  air  is  brought  into  contact  with 
the  blood,  that  is,  the  air-passages,  and  the 
agencies  by  which  the  movement  of  the  air 
is  effected ;  thirdly,  indirectly,  the  organs  by 
which  the  blood  is  brought  into  contact  with 
the  air,  that  is,  the  heart  and  blood-vessels. 

Frequency  and  Fatality.  —  General 
Etiology. — Before  enumerating  the  several 
morbid  conditions  of  the  respiratory  organs, 
it  will  be  well  to  indicate  the  importance  of 
this  class  of  diseases — an  importance  which 
is  due  partly  to  the  remarkable  frequency 
with  which  they  occur,  and  partly  to  the 
great  fataUty  by  which  they  are  attended. 

On  reference  to  the  returns  of  the  Registrar- 
General,  we  find  that,  whilst  during  twenty- 
five  years  5038-7  per  million  of  persons  living 
died  of  zymotic  diseases,  no  fewer  than  5840 
died  of  diseases  of  the  respiratory  organs 
(including  phthisis,  and  excluding  the  organs 
of  circulation).  This  report  further  shows 
that  the  two  great  classes  of  diseases,  the 
zymotic  and  respiratory,  together  accounted 
for  almost  one-half  of  all  the  deaths  from 
every  cause,  including  accidents.  It  must 
be  remembered,  further,  that  these  figures 
represent  only  the  number  of  deaths  from 
these  diseases,  and  that  they  give  but  a  rough 
indication  of  the  number  of  instances  of 
sickness  more  or  less  grave,  existing  at  the 
same  time,  from  the  same  causes. 

When  we  come  to  investigate  more  closely 
the  nature  of  these  diseases,  it  is  not  difficult 
to  account  for  the  frequency  with  which  they 
occur.  Complicated,  dehcate,  and  sensitive 
as  the  respiratory  organs  are  in  structure 
and  function,  including  the  pulmonary  circu- 
lation, and  the  important  changes  in  the 
blood  which  occur  in  the  capillaries  of  the 
lungs  ;  controlled,  as  the  respiratory  system 
is,  by  the  nervous  system,  itself  subject  to  a 
great  variety  of  influences  of  a  morbific 
character;  dependent  for  the  performance 
of  the  healthy  act  of  respiration  upon  the 
continual  movement  of  the  mechanism  which 
admits  air  to  the  limgs,  namely,  the  chest- 
walls  and  the  respiratory  passages  ;  affected 
also  by  the  temperature  of  the  air,  subject  as 
it  is  to  great  variety,  by  its  purity,  Uable  as 
this  is  to  be  contaminated  by  noxious  gases, 
micro-organisms,  and  other  impure  particles, 
as  weU  as  to  be  damaged  in  its  quality  by 
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alterations  as  regards  dryness  or  moisture- 
it  is  easy  to  imder stand  how  the  respu-atory 
organs  should  become  so  frequently  the  seat 
of  disease.  Besides  the  more  important 
influences  to  which  we  have  referred,  it  will 
suffice  to  mention  the  effect  that  is  exerted 
by  such  factors  as  occupation,  age,  sex,  and 
climate.  These  several  ffitiological  points 
will  be  foimd  fully  discussed  in  the  articles 
Climate  ;  and  Disease,  Causes  of.  The 
influences  of  inheritance  and  diathesis  also 
contribute  powerfully  to  the  causation  of 
disease  of  the  respiratory  organs,  _  more 
especially  as  predisposing  elements  in  the 
production  of  phthisis,  although  the  influence 
of  both  can  be  traced  in  certain  other  morbid 
states,  such  as  bronchitis  and  asthma. 

General  Pathology. — The  respiratory 
organs  are  liable  to  the  several  forms  of 
injury  and  of  disease  which  affect  the  other 
organs  and  tissues  of  the  body.  The  injm"ies, 
including  wounds  and  the  presence  of  foreign 
bodies,  are  chiefly  of  sm-gical  interest.  The 
chief  diseases  are  :  (1)  distm'bances  of  circu- 
lation, including  inflammation  and  its  effects  ; 
(2)  degenerations ;  (8)  new-growths  ;  (4)  mal- 
formations and  malpositions  ;  (5)  deformities ; 
and  (6)  nervo-muscular  disorders. 

1.  Disturbances  of  the  circulation  are 
found  more  especially  in  the  mucous  mem- 
brane of  the  air-passages,  in  the  substance 
of  the  lungs,  and  in  the  serous  coverings  of 
these  organs.  Thus  we  have,  as  instances 
of  inflammation,  specific  or  otherwise — 
coryza,  laryngitis,  and  tracheitis  (including 
croup  and  diphtheria);  bronchitis,  in  its 
several  and  varied  forms  ;  pneumonia,  in  its 
different  varieties,  and  pleurisy;  ulceration, 
which  may  occur  in  any  part  of  the  tract; 
and  gangrene,  especially  of  the  lungs.  Con- 
gestion more  generally  affects  the  lung-sub- 
stance, but  it  is  also  to  be  met  with  in  the 
mucous  membranes  of  the  passages.  Hsmor- 
rhage  may  occur  from  any  portion  of  the 
aur-passages,  or  from  the  substance  of  the 
lung  itself,  as  the  result  of  congestion,  of 
tubercular  disease  and  its  effects,  of  disease 
of  the  heart,  of  diseases  of  the  blood-vessels 
of  the  lungs,  as  well  as  from  other  causes. 
Thrombosis  and  embolism  may  be  found  in 
connexion  with  the  pulmonary  artery  and 
veins. 

2.  Examples  of  degenerative  disease  are 
presented  by  the  mdurations  which  the 
cartilagmous  tissues  of  the  larynx,  trachea 
and  chest- walls  undergo;  in  the  degeneration 
which  18  traceable  in  the  air-cells  in  con- 
nexion with  emphysema ;  the  pigmentary  and 
calcareous  changes  found  in  the  bronchial 
glands  and  lung-tissue ;  and  the  caseous 
degeneration  of  inflammatory  and  new 
growths,  such  as  tubercle. 

3.  The  most  important  of  the  new-growths 
are  tubercle  ;  malignant  disease  in  its  several 
forms,  whether  primary  or  secondary,  that 
18,    extending    from    surrounding  parts; 


S5^hilis  in  its  various  stages,  more  especially 
when  affecting  the  larynx ;  polypi,  adenoid 
over-growths,  and  other  non-malignant  for- 
mations in  connexion  with  the  nasal  passages 
and  throat ;  and  hydatids. 

4.  Malformations  and  malpositions  of  the 
lungs  and  air-passages  are  of  rare  occurrence, 
and  are  of  most  importance  when  portions 
of  the  lungs  are  undeveloped,  as  in  atelec- 
tasis. 

5.  Deformities  implicate  most  frequently 
the  walls  of  the  chest. 

6.  Lastly,  there  are  the  various  nervo- 
muscular  affections  comprehended  under  the 
names  of  whooping-cough,  nervous  aphonia, 
spasmodic  cough,  laryngismus  stridulus,  hic- 
cough, spasmodic  dyspnoea,  including  asthma, 
paralysis  of  the  laryngeal  muscles,  of  the 
walls  of  the  chest,  or  of  the  diaphragm ;  also 
pleurodynia  and  intercostal  neuralgia. 

Although  we  have  thus  spoken  of  the 
several  portions  of  the  respiratory  organs, 
and  the  diseases  which  affect  them,  as 
having,  so  to  say,  separate  relations,  we  find 
no  such  isolation  existing  in  the  natural 
history  of  their  diseases.  Thus,  for  example, 
we  seldom  find  inflammation  of  the  lung  in 
the  absence  of  an  affection  of  the  pleura ; 
whUst,  when  the  like  process  affects  the  air- 
passages,  it  is  rarely  limited  to  one  part, 
such  as  the  larynx,  trachea,  or  bronchi,  with- 
out involving  others,  and  it  frequently  passes 
on  into  the  substance  of  the  lung  itself. 
Again,  one  morbid  process  may  be,  and  is 
very  frequently,  associated  with  others :  thus 
inflammation  may  lead  to  degeneration  of 
tissue,  or  vice  versa ;  new-groMiihs  may  give 
rise  to  obstruction  of  breathing,  to  inflam- 
mation, and  frequently  to  haemorrhage  ;  and 
nervo-muscular  affections  may  be  either  the 
cause  or  the  effect  of  similar  disorder  or 
disease.  Here,  too,  we  have  to  observe  the 
relation  between  heart-disease  and  disease 
of  the  lungs ;  likewise  between  morbid  states 
of  these  organs  and  diseases  of  the  abdominal 
organs. 

General  Symptomatology. — The  special 
symptoms  of  disease  of  the  respiratory  organs 
are  founded  essentially  on  disturbances 
which  prominently  affect  their  functions. 
Thus  we  have :  (1)  Disorders  of  the  respira- 
tion, which  are  discussed  in  a  separate 
article.  (2)  Obstructions  and  consequent 
disturbances  of  the  circulation,  which  cause 
{a)  congestion  of  the  superficial  or  deep- 
seated  organs,  including  the  heart  itself,  the 
cavities  of  which  may  become  dilated  ;  and 
(&)   haemorrhages,    especially  haemoptysis. 

(3)  Disorders  of  secretions,  and  morbid  pro- 
ducts, giving  rise  to  varieties  of  expectoration 
of  more  or  less  importance,  as  symptomatic 
of  different  forms  of  disease  {see  Expec- 
toration ;  and  Sputum,  Exammation  of). 

(4)  Cough,  a  symptom  seldom  absent,  and 
presentmg  many  varieties.  It  is  sometimes 
entirely  referable  to  nervous  disturbance, 
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and  of  a  reflex  character ;  whilst  at  other 
times  it  is  the  means  by  which  secretions  are 
expelled,  which  might  otherwise  accmnulate, 
and  lead  to  further  embai'rassment  and  dis- 
tress {see  Cough).  The  diseases  of  the  re- 
spiratory organs  are  often  attended  by  local 
and  constitutional  disturbance,  as  are  diseases 
of  other  organs,  such  as  pain,  fever,  wasting, 
and  general  debihty,  which  will  vary  ac- 
cording to  the  nature  of  the  morbid  process 
and  the  part  involved,  as  will  be  found  fuUy 
described  under  special  headings. 

Physical  Signs. — The  function  of  respira- 
tion is  so  intimately  associated  with  physical 
conditions  and  mechanical  actions,  that  the 
respiratory  organs  afford  special  materials 
for  the  apphcation  of  the  principles  of 
physical  diagnosis,  and  the  employment  of 
clinical  apparatus,  including  the  rhino- 
scope,  the  laryngoscope,  the  stethoscope,  the 
stethometer,  and  other  instruments.  The 
movements  of  air  and  the  resonance  of  the 
voice  through  the  several  classes  of  air- 
passages,  and  into  the  minute  textures  of 
the  lungs,  cause  characteristic  sounds  which 
are  readily  recognisable  by  the  ear.  These 
soimds  become  modified  by  the  presence  of 
disease,  and  afford  characteristic  evidence 
by  which  its  existence  and  nature  may  be 
determined.  The  size,  shape,  and  move- 
ments of  the  chest-walls  afford  also  available 
evidence  in  physical  diagnosis.  Valuable 
information  is  afforded  by  a  part  that_  is 
resonant  becoming  dull,  or  by  a  part  which 
should  be  dull  becoming  resonant.  For 
further  information  on  these  pomts,  see 
Physical  Examination. 

Treatment. — The  diseases  of  the  respira- 
tory organs  must  be  treated,  whether  for 
their  prevention  or  for  cure,  on  those  general 
principles  which  are  applicable  to  the  treat- 
ment of  the  diseases  of  other  viscera ;  with 


such  modifications  as  may  be  called  for  by 
the  special  structure  and  function  of  the 
organs  themselves,  and  by  any  special 
feattires  which  disease  affecting  them  may 
present.  These  general  principles,  and  their 
particular  applications,  are  so  fully  set  forth 
in  the  articles  which  treat  of  the  several 
diseases  of  the  different  parts  of  the  respira- 
tory system,  that  it  is  not  necessary  to  dis- 
cuss them  again  here. 

But,  seeing  the  extreme  frequency  with 
which  disease  of  these  organs  occurs,  and  its 
grave  results,  affecting  alike  the  young  and 
the  old,  those  who  labour  and  those  who 
pursue  only  pleasure,  those  who  hve  m 
cabins  and  those  who  live  in  castles— for 
<zquo  pulsat  pede  jpauperum  tabernas  re- 
qumque  turres—we  may  enter  a  little  more 
fuUy  on  the  subject  of  their  prevention.  _ 
The  principles  which  must  guide  us  in  this 
direction,  independently  of  those  which  fall 
under  the  head  of  general  hygiene,  are  iully 
treated  of  in  other  articles.  See  Personal 
Health  ;  and  Public  Health. 


1.  The  first  point  to  be  insisted  on  is  that 
a  supply  of  tmcontaminated  wir  is  essential 
for  the  prevention  of  lung-disease.  Impure 
air  is  found  in  the  homes  of  the  poor,  and 
An  their  close  and  crowded  workshops;  but 
it  also  abounds  in  the  assembly-room,  the 
banqueting-hall,  and  such-like  places.  The 
remedy  for  this  evil  will  be  found  when 
people  are  made  to  feel  that  pure  air  is  as 
essential  to  health  and  life  as  is  unadulterated 
food ;  and  when  those  who  construct  houses 
are  convinced  that  they  have  no  more  essen- 
tial duty  to  perform  than  that  of  devising 
means  for  the  removal  of  impurities,  and  for 
the  supply  of  pure  air  as  well  as  pure  water. 

2.  Pure  air,  however,  can  only  be  utilised 
by  freedom  of  tlie  respiratory  movements. 
Many  employments  and  trades  involve  con- 
strained positions,  which,  no  doubt,  are  often 
unavoidable ;  but  even  in  such  cases  a  know- 
ledge of  the  fact  that  such  positions  are  hurt- 
ful, with  a  desire  to  remedy  the  evil,  wiU 
frequently  suggest  means  for  its  mitigation. 
Like  results  follow  a  very  different  source  of 
restriction  on  the  movements  of  the  chest, 
namely,  the  use  of  stays  and  other  articles 
of  dress,  which  not  only  compress  the  chest- 
walls  and  prevent  their  free  movements,  but 
even  displace  the  contained  organs.  Much 
harm  may  also  result  from  a  practice  which 
is  called  '  setting  up '  or  drill  m  the  army. 
The  recruit  is  required  to  'throw  back  the 
shoulders,'  a  position  in  which  the  pectoral 
muscles  are  made  to  act  as  constricting 
bands.    The  drill-sergeant  aims  at  expand- 
ing and  throwing  forward  the  chest-waU, 
which  he  does  not  effect  by  merely  throwing 
back  the  shoulders.    This  object  can  only 
be  accomplished  by  teaching  the  person 
drilled  to  take  deep  inspu-ations,  and  to 
carry  the   chest-walls  forward.    The  fre- 
quency with  which  diseases  of  the  lungs, 
and  of  the  organs  of  circulation  within  the 
chest,  occur  in  the  army  is  a  recognised  fact, 
which  may  in  some  degree  be  explained  by 
this  objectionable  system  of  drill. 

3.  In  the  prevention  of  chest-disease  it  is 
necessary  to  guard  against  vicissitudes  of 
atmosphere  am,d  temperature.  This  fact  is 
more  readily  admitted  than  its  teachings  are 
adopted.  Many  delicate  persons  may  escape 
lung- disease  by  wintering  abroad.  Most 
persons  cannot  entirely  avoid  exposure  to 
these  vicissitudes,  but  even  in  such  cases 
counteracting  influences  are  often  practic- 
able, and  should  always  be  employed. 
Again,  there  are  those  who,  not  always  from 
necessity,  having  respired  heated  air,  perhaps 
for  hours,  suddenly  expose  the  delicate  re- 
spiratory mucous  membrane  to  cold  air,  or 
the  heated  sm-face  of  the  body  to  a  chilhng 
draught.  Disease  thus  origmated  is  withm 
the  knowledge  of  aU  of  us,  and  all  know  that 
such  results  might  have  been  obviated  by 
forethought.  Lastly,  there  is  the  necessity 
•ans  withm  the  chest 


for  protecting  the 
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by  suitable  covering.  Suitable,  for  example, 
as  is  the  dress  worn  by  ladies  Ammg  the 
day,  the  dress,  or  rather  the  undi-ess,  ot  many 
in  the  evening  would  seem  almost  designed 
to  leave  uncovered  and  unprotected,  both 
front  and  back,  as  much  as  possible  ot  the 
space  which  contains  the  limgs.  Many 
instances  of  gi-ave  disease  have  thus  origin- 
ated. The  remedy  is  not  far  to  seek,  m 
resisting  the  objectionable  rules  of  fashion. 

If  more  attention  were  given  to  obtain 
pure  air  for  respiration,  and  to  secure  freer 
action  of  the  respiratory  organs,  and  if  more 
precautions  were  practised  in  guarding 
against  the  effects  of  atmospheric  changes, 
it  is  but  a  truism — which  will  not  lose  in 
force  by  being  repeated  here— to  say  that 
diseases  of  the  respkatory  organs  would  be 
infinitely  less  frequent  in  their  occurrence 
than  they  are,  and  less  serious  in  their 
results. 

Finally,  if  these  remarks  apply,  as  they 
do,  to  the  strong  and  healthy,  it  is  un- 
necessary to  urge  the  absolute  necessity  of 
insisting  upon  the  practical  suggestions 
which  they  convey  in  the  case  of  persons 
whose  respiratory  organs  are  either  con- 
stitutionally delicate  by  inheritance,  or  have 
been  previously  weakened  by  disease.  Such 
are  the  chief  victims  of  chronic  lung- disease ; 
and  in  no  class  of  disease  is  prevention  so 
absolutely  essential. 

Richard  Quain. 

BEST,  Therapeutics  of. — In  consider- 
ing rest  as  a  therapeutic  agent  it  is  requisite 
to  understand  its  nature,  its  varieties,  the 
indications  for  its  use,  and  the  ways  of  em- 
ploying it.  There  are  three  chief  varieties  : 
(1)  Rest  of  the  whole  body  by  sleep ;  (2)  rest 
of  the  mmd ;  and  (3)  local  rest  of  a  diseased 
organ  or  inflamed  pwrt.  Of  any  of  these, 
but  of  the  third  in  particular,  the  practitioner 
may  directly  avail  himself  in  the  treatment 
of  disease.  The  modus  operand/i  of  these 
varieties  of  rest  consists  in  allowing  the 
impaired,  perverted,  or  lost  functions  of  a 
part,  or  of  the  whole  of  the  human  frame, 
to  be  reinstated  by  maintaining  the  equili- 
brium of  demand  and  supply.  Hence  it  is 
only  by  availing  oneself  of  the  physiological 
properties  of  the  component  parts  of  the 
body,  that  rest  becomes  a  therapeutic  agent ; 
and  it  must  be  borne  in  mind  that  physio- 
logical rest  does  not  mean  another  variety, 
but  rather  that  it  regulates  the  employment 
of  one  or  more  of  these  varieties  ;  and  that, 
whether  applied  to  the  whole  frame,  to  the 
mind,  or  to  a  localised  part,  it  is  the  agent, 
in  the  guiding  hands  of  the  practitioner, 
which  cures. 

1.  Best  of  the  whole  body  and  mind: 
repose  in  sleep. — This  form  of  rest,  which  is 
so  necessary  to  the  well-being  and  the  duo 
performance  of  the  several  functions  of  the 
human  body,  accomplishes  two  ends:  the 
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arrest  of  further  waste  of  nerve-force  and 
tissue-metamorphosis — a  checking  or  '  dimi- 
nution of  chemical  action '  (B,  Jones) ;  and 
the  repair  of  the  organs  employed  in  main- 
taining daily  life.  Rest  of  sleep,  in  a  healthy 
man,  does  not  of  itself  restore  energy  to  the 
weary  limbs,  or  vigour  to  the  exhausted  frame 
— it  does  but  place  the  patient  in  the  best 
possible  condition  for  nature's  recuperative 
powers  to  exercise  their  sway  without  de- 
traction or  interruption.  Sleep  may  be  looked 
upon  as  both  a  preventive  of  disease,  and  a 
curative  means.  The  want  of  sleep  and  its 
attendant  physiological  processes  of  repair  to 
the  growing  tissues  of  an  infant — arising  from 
whatever  cause  it  may,  such  as  teething, 
gastric  catarrh,  flatulence,  or  worms — be- 
comes of  itself  a  direct  cause  of  arrest  of 
development  and  of  wasting  diseases,  and 
lays  the  seeds  of  future  misery  and  early 
death.  A  healthy  adult  can  for  a  time,  with 
impimity,  do  without  much  sleep ;  but  it 
should  not  be  forgotten  that  the  want  of  it 
acts  as  a  great  predisponent  to  the  infec- 
tion of  fever  and  all  contagious  diseases,  and 
that  in  any  diseased  condition,  if  continued 
for  any  length  of  time,  it  becomes  a  direct 
cause  of  death. 

2.  Best  of  the  mind :  relaxation. — The 
light  story,  the  strains  of  music,  the  change 
of  scene  and  society,  are  famiUar  to  all  as 
among  the  many  ways  by  which  rest  is  given 
to  the  overworked  brain  and  careworn  mind. 

The  waste  of  nerve-force  attendant  on  long 
and  deep  thought,  and  the  many  strains  put 
upon  the  brain  in  these  days  of  emulation 
and  hurry,  must  be  repaired,  in  like  manner 
as  muscular  waste,  by  sleep  and  cessation 
from  aU  mental  work  for  a  time.  In  too 
many  eases  has  it  happened  that  insomnia, 
the  first  indication  of  the  disturbance  of  that 
equilibrium  of  the  mental  state  compre- 
hended in  the  term  '  sanity,'  has  ended, 
before  long,  within  the  portals  of  an  asylum, 
in  epilepsy,  insanity,  or  imbecility. 

Hence,  '  in  aU  diseases,'  writes  Hilton,  '  of 
no  matter  what  nature,  of  the  cerebro-spinal 
system,  when  the  evidence  of  disease  is  in 
deranged  function,  it  becomes  our  duty  to 
look  upon  and  treat  the  altered  nerve-sub- 
stance as  we  do  contusion  and  laceration  of 
soft  parts  and  congestion  of  organs,  and  to 
give  the  brain  absolute  rest,  to  rely  on. 
nature's  power  to  repair  the  injury  or  dis- 
turbance, and  to  avoid  stimulants,  which 
excite  rapid  circulation,  as  much  as  possible. 
The  brain  disturbed  in  its  vital  endowment 
becomes  unequal  to  even  its  ordinary  duties. 
It  recovers  itself  slowly;  it  then  soon  be- 
comes fatigued  from  use ;  and  if  claims  are 
made  upon  it  too  soon  after  injury — that  is, 
before  structural  and  physiological  integrity 
are  re-acquired— the  patient  is  very  likely  to 
suffer  from  serious  disease  of  the  brain.  The 
brain  requires  absence  from  occupation,  or 
rest,  for  its  complete  recovery,  and  this 
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shoidd  be  in  proportion  to  the  severity  and 
duration  of  the  symptoms  it  presents;  in 
fact,  the  length  of  time  which  has  been  re- 
quh-ed  by  natm-e  for  the  repair  of  the  injury 
must  he  in  proportion  to  the  severity  of  the 
local  injury ;  and  the  more  severe  the  injury 
the  longer  the  time  required  for  perfect  re- 
covery of  the  functions  of  the  brain.  If  this 
principle  were  only  adopted  generally  and 
the  plan  carried  out,  we  should  not  witness 
so  many  chronic  diseases  of  the  brain.'  See 
Personal  Health. 

3.  Local  rest. — This,  which  may  be  called 
mechcmical  rest,  is  well  known  to  every 
siu-geon  to  be  an  agent  of  supreme  value  in 
the  treatment  of  woimds,  fractures,  displace- 
ments, or  mflammation  of  joints;  as  it  is 
obvioiis  that  every  movement  to  which  a 
wounded  or  inflamed  part  is  subjected  must 
act  on  the  one  hand  like  the  repetition  of 
the  original  injury,  and  on  the  other  hand 
like  a  continuance  of  the  irritating  cause. 
Thus  rest  is  not  only  a  negative  advantage, 
as  saving  the  patient  from  renewed  injm'y 
or  irritation,  but  a  positive  remedy,  as  it 
diminishes  the  heat  of  the  body,  reduces  the 
pidse,  and  alleviates  pain.  Rest  is  of  so 
much  value  in  the  treatment  of  inflamma- 
tion, that  in  some  instances  no  means  will 
advance  the  cure  without  it,  and  numerous 
injuries  of  the  body,  external  or  internal, 
woiild  do  weU  with  perfect  local  rest  and 
nothing  else. 

It  was  on  this  principle  that  Pott  treated 
all  fractures  of  the  extremities,  by  placing 
the  limbs  in  a  position  of  easy  flexion,  and 
thereby  the  muscles  which  had  been  thrown 
into  spasm  by  the  fracture  were  relaxed. 

To  a  physician  mechanical  rest  is  an  in- 
valuable agent,  and  yet  its  benefits  are  not 
recognised  in  a  practical  way  at  all  as  fre- 
quently or  as  fully  as  they  should  be. 

Application. — The  application  of  rest  in 
diseased  conditions  of  the  different  parts  of 
the  body  is  so  varied,  and  the  cases  in  which 
it  should  be  employed  are  so  numerous,  that 
it  would  be  impossible  to  enumerate  them 
all.  In  surgical  practice  rest  is  constantly 
used  in  the  treatment  of  injuries  and  diseases. 
Here  we  shall  only  deal  with  its  employment 
in  medical  practice,  and  shall  select  a  few 
examples  out  of  many  to  illustrate  its  benefit 
in  different  regions  of  the  body. 

A.  Diseases  of  the  Respiratory 
Organs. — The  objects  of  the  treatment  by 
rest  may  be  stated  to  be  (Roberts) :  (1)  To 
maintain  structures,  which  are  _  actually  dis- 
eased, or  in  danger  of  becoming  so,  in  as 
quiescent  a  state  as  possible  ;  in  short,  to  try 
to  produce  mechanical  rest,  as  is  ordinarily 
done  in  the  case  of  a  diseased  joint.  (2)  To 
check  or  limit  the  .entrance  of  irritating  gases 
— be  they  noxious,  or  simply  of  a  different 
degree  of  temperature  or  humidity  from  that 
of  the  uaternal  part  with  Avhich  the  an:  comes 
in  contact.    (3)   To  quiet  the  circulation 


through  the  organs  which  are  being  placed 
in  a  condition  suitable  for  repair. 

1.  Acute  inflammation  of  the  larynx  amd 
broncJii.— The  patient  is  to  be  placed  in  an 
equable  and  moderately  high  temperature, 
and  the  atmosphere  impregnated  with  mois- 
ture ;  all  speaking  or  using  the  voice  must 
be  forbidden,  while  the  patient's  wants  may 
be  made  known  by  means  of  a  slate  and 
pencil  (Hilton). 

2.  Acute  capilla/ry  bronchitis. — In  this 
disease,  while  general  rest  is  to  be  main- 
tained, the  indications  to  reUeve  the  con- 
gested right  heart,  and  to  remove  the  mucus 
which  is  causing  the  symptoms  of  asphyxia, 
predominate ;  and  physiological  rest  cannot 
be  obtained  by  mechanical  rest  alone.  Here 
relief  is  attainable  by  restraining  on  the  one 
hand  the  outpouring  of  mucus  into  the  small 
tubes  of  the  lung,  and  getting  rid  of  that 
which  is  already  poiured  out,  by  means  of 
alkalis  and  stimulating  expectorants;  and 
by  maintaining,  on  the  other  hand,  the 
forces  of  the  circulation,  and  relieving  the 
overloaded  right  heart,  by  hydragogue 
cathartics,  diuretics,  and  diaphoretics. 

3.  Pleurisy. — In  addition  to  keeping  the 
patient  quiet,  restraining  breathing,  and  for- 
bidding conversation,  the  most  effectual  way 
of  employing  rest  to  the  inflamed  surfaces 
of  the  serous  membrane,  is  by  mechanically 
fixing  the  side  with  adhesive  plaster,  as  we 
would  do  for  an  inflamed  joint.  The  forms 
of  pleuritis  to  which  this  is  most  applicable 
are :  Acute  general  pleurisy,  seen  early ; 
dry  pleurisy  of  a  small  area ;  that  accom- 
panying pneumonia,  the  result  of  a  fractured 
rib ;  and  in  the  advanced  stages  of  phthisis 
pulmonalis,  where  fits  of  coughing  and  pain 
are  produced  by  stretching  of  the  bands  of 
organised  lymph  which  bind  the  costal  and 
visceral  layers  together.  The  plan  proposed 
by  Dr.  F.  Roberts,  and  which  has  answered 
remarkably  well  in  the  hands  of  the  writer, 
is  as  follows :  Apply  two  or  three  layers  of 
plaster,  cut  in  strips  of  about  four  inches, 
thus :  the  first  strip  is  laid  on  obliquely  in 
the  dfrection  of  the  ribs,  the  second  across 
the  course  of  the  ribs,  the  third  in  the  direc- 
tion of  the  first,  the  fourth  as  the  second, 
and  so  on  imtil  the  entfre  side  is  covered.  A 
strip  is  also  passed  over  the  shoulder,  which 
is  kept  down  by  another  fixed  round  the  side 
across  its  ends.  Each  strip  should  be  long 
enough  to  extend  fr-om  the  spine  to  the 
sternum. 

4.  Phthisis  pulmonalis. — The  stage  at 
which  mechanical  rest  becomes  a  decided 
therapeutic  measure  is  that  of  breaking  down 
of  the  lung-tissue,  and  the  formation  of  large 
cavities.  Its  apphcation  at  an  earlier  stage 
is  also  useful  in  reheving  the  distress  of 
breathing ;  but  it  seems  most  suitable  as  a 
means  of  checking  the  short  hacking  cough, 
and  the  stitch-hke  pains,  produced  by 
stretching  of  those  parts  of  the  limgs  which 
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have  been  united  by  adhesive  inflammation 
to  the  costal  layers  of  the  pleura.  By  means 
of  strapping  the  upper  part  of  the  chest, 
corresponding  to  the  disease,  with  diachylon 
spread  on  leather,  and  tilling  all  the  hollows 
previously  with  cotton-wool,  so  as  to  prevent 
all  motion  on  inspiration  or  expiration,  rest 
and  quiet  are  obtained,  and  not  only  is  cica- 
trisation encom-aged,  should  such  have  com- 
menced, but  the  risk  of  either  hsemorrhage  by 
ruptiure  of  an  artery,  or  the  laceration  of  the 
pleura  pulmonalis  and  consequent  pneumo- 
thorax, is  averted. 

B.  Diseases  of  the  Heart  and  Blood- 
vessels.— 1.  Pericarditis.  —  The  mode  of 
applying  rest  in  this  disease  must  necessarily 
be  different  from  that  which  obtains  in 
pleurisy,  as  actual  arrest  or  even  limitation, 
to  any  degree,  of  the  heart's  action — which 
theoretically  and  by  analogy  might  be 
expected  to  be  followed  by  the  best  results — 
would  of  course  be  out  of  the  question.  Eest 
must  therefore  be  differently  attained,  by 
general  rest  and  qiuet,  and  by  physiological 
medication.  The  advantages  of  perfect  rest 
in  the  horizontal  position  are  evident,  as 
by  it  the  attrition  of  the  inflamed  surfaces 
against  each  other  is  lessened  by  some 
17,280  beats  in  the  twenty-fom-  hours,  and 
thereby  the  tendency  to  effusion  diminished, 
and  resolution  encouraged.  The  medicine 
above  all  others  to  produce  physiological 
quiet  is  opium.  When  not  otherwise  contra- 
indicated,  and  when  carefully  watched,  it  is 
to  be  used  freely,  in  grain  doses  every  second 
or  third  hom-,  as  it  is  remarkably  little  liable 
to  produce  narcotism. 

2.  Internal  aneurysm. — For  a  long  time, 
until  recent  years,  this  disease  was  looked 
upon  as  beyond  the  reach  of  medicines  or 
cure.  Valsalva  saw  the  clue  to  treatment, 
and  attempted  to  induce  rest  and  such  a 
state  of  the  general  circulation  that  the 
aneurysmal  sac  might  be  filled  by  the  fibrin 
of  the  blood ;  but  the  means  he  adopted 
were  not  physiologically  correct,  and  to  Mr. 
Tu&ell  of  Dublin  is  due  the  credit  of  having 
so  modified  the  treatment  as  to  obtain  that 
rest  which  alone  can  cure  the  aneurysm. 
Tufhell's  method  may  shortly  be  stated  to 
be  as  follows:  The  patient  is  to  be  placed 
in  a  bright  airy  room  on  a  prepared  bed 
or  couch,  on  which  he  must  be  contented  to 
remain  for  eight  or  ten  weeks.  He  must 
thus  lie  in  the  horizontal  position,  and  not 
even  for  a  moment  assume  the  erect  posture. 
Accordingly,  the  bed  must  be  so  constructed 
that  the  requirements  of  nature  can  be  at- 
tended to  without  alteration  of  position. 
The  diet  is  to  be  restricted  to  a  minimum  of 
solids  and  fluids.  The  patient's  mind  is  to 
be  Ireed  from  aU  anxiety,  and  pain  and 
sleeplessness  relieved  by  opiixm.  The  object 
of  these  means  is  to  give  rest  to  the  aneurysm 
(1)  by  reducing  the  absolute  quantity  of 
blood  circulating,  without  taking  any  of  its 


ingredients  fi-om  it  by  bleeding;  (2)  by 
rendering  the  blood  hyperinotic ;  (3)  by 
diminishing  the  rate  and 'force  of  the  current 
through  the  sac.  The  horizontal  position  in 
a  healthy  individual  makes  a  difference  of  at 
least  twelve  cardiac  beats  a  minute  less  than 
the  erect  position,  and  in  disease  this  differ- 
ence amounts  to  twenty  or  even  forty  beats. 
Taking  it  at  the  lowest  rate  of  difference,  it 
is  evident  that  in  the  horizontal  position  the 
pulse-wave  passes  17,280  times  less  through 
the  body  in  the  twenty-four  hours.  The 
aneurysmal  sac  is  proportionately  less  often 
distended,  and  the  threatened  breach  in  the 
wall  of  the  artery  is  averted  by  layers  of 
fibrin  deposited  by  the  more  slowly  moving 
and  concentrated  stream. 

C.  Diseases  of  the  Abdominal  Vis- 
cera.— In  the  therapeutic  consideration  of 
disease  of  these  organs  the  principle  of  rest 
is  not  less  plainly  indicated  than  in  the  other 
parts  of  the  body  we  have  discussed ;  and  by 
neglect  of  so  simple  and  yet  so  potent  an 
agent  all  other  treatment  may  signaUy  fail 
to  relieve  or  to  cure. 

1,  Diseases  of  the  stomach  and  intestines. 
The  whole  basis  of  treatment  often  depends 
upon  strict  diet,  and  in  some  cases  temporary 
total  deprivation  of  food,  enemata  supplying 
the  requisite  nom-ishment.  Local  rest  can 
best  be  obtained  by  the  physiological  action 
of  opium  upon  the  vermicular  movements  of 
the  intestines,  and  by  avoiding  all  irritants 
or  purgatives.  Opium  may  be  required  in 
full  doses,  so  as  to  arrest  all  peristalsis ;  and 
thus  an  inflamed  or  ulcerated  surface  is 
placed  at  rest,  and  natmre  is  enabled  to  pre- 
vent perforation,  and  cvure  the  disease.  It 
cannot  be  too  strongly  stated  that  the  in- 
judicious employment  of  purgatives  in 
threatened  perforation  is  not  only  unscien- 
tific, but  the  worst  possible  practice,  as  it  is 
almost  sure  to  result  in  the  death  of  the 
patient.  This  line  of  treatment  by  rest  holds 
good  in  simple  or  cancerous  gastric  ulcer. 
Curling's  ulcer,  typhoid  ulceration,  and  that 
due  to  inflammation  of  the  appendix  vermi- 
formis.  The  practitioner  will  find  it  also  his 
best  guide  and  indispensable  aid  to  cure  in 
perityphlitis,  hepatic  abscess,  ileus,  after 
operations  for  hernia,  and  in  various  other 
conditions. 

2.  Inflammation  of  the  Tcidmeys. — As  the 
skin  and  bowels  may  vicariously  perform 
many  of  the  excretory  functions  of  the 
kidney,  the  first  indication  in  acute  nephritis 
is  to  relieve  and  rest  that  organ,  by  general 
rest,  local  depletion,  and  by  calling  vigorously 
upon  the  skin  and  intestines.  In  some  cases 
where  the  equilibrium  of  secretion  and  ex- 
cretion is  thrown  much  out  of  balance,  and 
where  convulsions  and  dropsy  point  to  an 
hydriemic  and  toxfemic  state,  we  should  use 
venesection  as  tlie  readiest  and  most  efl&cient 
means  of  attaining  om*  object,  of  curing  by 
rest.  J.  Mager  Finny. 
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RESTLESSNESS.  —  This  signifies  a  | 
condition  of  constant  movement ;  the  move- 
ments being  random  and  non-purposive,  or 
only  semi-purposive  and  fitful  in  character. 
The  condition  itself  may  be  due  to  the  most 
various  causes.  Thus  it  may  be  met  with 
in  children  who  are  the  subjects  of  connate 
mental  defects,  and  who  are  scarcely  ever 
at  rest  during  their  waking  hours  ;  or  it  may 
be  seen  for  a  time,  and  especially  in  '  nervous ' 
people  under  conditions  of  extreme  mental 
excitement.  In  varioiis  forms  of  delirium, 
or  of  mania,  either  subacute  or  acute,  rest- 
lessness also  exists  to  a  well-marked  degree. 
"Where  it  occurs  in  fevers  to  a  notable  extent 
it  usually  co-exists  with  delirium.  Eestless- 
ness  is  likevtdse  a  prominent  featiure  in 
patients  who  are  suffering  fi-om  severe  and 
abidiog  pain  in  almost  any  part  of  the  body ; 
or  in  those  who  have  suddenly  lost  large 
quantities  of  blood,  either  from  the  uterus 
or  elsewhere.    See  Jactitation. 

Treatment. — This  being  a  mere  symptom, 
dependent  upon  very  many  totally  different 
underlying  conditions,  its  treatment  in  each 
particTilar  case  resolves  itself  into  the  treat- 
ment of  the  general  condition  upon  which 
the  symptom  is  dependent. 

H.  Charlton  Bastun. 

RESUSCITATION  {re-,  again;  and 
suscito,  I  stir  up). — Definition. — The  re- 
covery firom  suspended  animation  or  appa- 
rent death.  In  these  conditions,  of  course, 
aU  signs  of  circulation  and  respiration  have 
disappeared,  but  usually  the  failure  of  one 
function  has  preceded  the  other.  For  the 
purposes  of  treatment  we  may  regard  as 
(A)  syncope  those  cases  where  the  lips  and 
mucous  membrane  are  found  pale  and  ex- 
sanguine ;  and  as  (B)  asphyxia  those  where 
they  are  dark-coloured. 

A.  Syncope, — Syncope  may  arise  (1)  from 
mental  emotion,  sudden  pain,  or  shock ;  (2) 
fi'om  drugs  and  poisons,  including  anaesthe- 
tics, especially  cliloroform ;  (3)  from  hsemor- 
rhage,  or  anything  which  reduces  the  due 
supply  of  blood  to  the  heart ;  and  (4)  from 
fatty  degeneration  or  dilatation  of  that  organ. 

Treatment. — Place  the  patient  horizon- 
tally on  his  left  side,  with  the  pelvis  and 
feet  raised.  Nelaton  has  urged  complete  in- 
version of  the  body,  but  by  its  interference 
with  the  free  action  of  the  diaphragm  this 
method  may  be  injurious.  The  windows  of 
the  room  should  be  opened ;  the  face  fanned ; 
and  a  little  cold  water  may  be  sprinkled  on 
the  forehead.  Smelling  salts  being  held  to 
the  nostrils,  if  natural  breathing  has  not  re- 
turned, begin  Howard's  method  of  artificial 
respiration :  Position  of  patient. — Face  up- 
wards; a  hard  roU  of  clothing  beneath 
thorax,  with  shoulders  slightly  declining 
over  it.  Head  and  neck  bent  back  to  the 
utmost.  Hands  on  top  of  head.  Strip  cloth- 
ing from  waist  and  neck.    Position  of 


operator.  —  Kiieel  astride  patient's  hips  ; 
place  your  hands  upon  his  chest,  so  that  the 
ball  of  each  thumb  and  little  finger  rest  upon 
the  inner  margin  of  the  free  border  of  the 
costal  cartilages,  the  tip  of  each  thumb  near 
or  upon  the  xiphoid  cartilage,  the  fingers 
dipping  into  the  corresponding  intercostal 
spaces.  Fix  your  elbows  firmly,  making 
them  one  with  your  hips.  Action  of  opera- 
tor.— Pressing  upwards  and  inwards  towards 
the  diaphragm,  use  your  knees  as  a  pivot, 
and  throw  your  weight  slowly  forwards  two 
or  three  seconds,  imtil  your  face  almost 
touches  that  of  your  patient,  ending  with 
a  sharp  push  which  helps  to  jerk  you  back  to 
your  erect  kneeling  position.  Rest  three 
seconds;  then  repeat  this  movement  as 
before,  continuing  it  at  the  rate  of  seven  to 
ten  times  a  minute ;  taking  the  utmost  care, 
on  the  occiu"rence  of  a  natural  gasp,  gently 
to  aid  and  deepen  it  into  a  longer  breath, 
until  respiration  becomes  natural. 

This  method  is  said  to  keep  the  passage 
through  the  larynx  fr^ee  without  the  aid  of 
an  assistant  or  any  contrivance  for  the  piu:- 
pose,  and  is  recommended  for  that  reason. 
Artificial  respiration  must  precede  the  use 
of  the  stomach  pump,  and  be  continued  until 
either  the  pulse  or  natural  respiration  re- 
turns. Keep  up  the  temperature  of  the 
body  by  hot  blankets  or  hot  bottles.  Stimu- 
lating the  heart  by  galvanism  has  been  re- 
commended, but  it  is  a  doubtful  remedy. 
It  is  not  easy  to  make  it  produce  general 
and  effective  contraction,  such  as  would 
cause  the  blood  to  move  forward,  and,  fail- 
ing to  do  this,  it  probably  does  harm  by 
exhausting  the  irritability  of  those  parts 
which  it  does  excite.  Ether,  or  nitrite  of 
amyl,  may  be  held  to  the  nostrils.  A  little 
brandy  and  hot  water,  eau-de-Cologne  and 
water,  wine,  or  other  stimulant,  as  sulphiu-ic 
ether  or  sal  volatile,  is  now  to  be  given,  with 
care  that  none  of  it  enters  the  trachea.  If 
swallowing  is  impracticable,  inject  warm 
fluids  into  the  rectum.  In  cases  of  syncope 
from  loss  of  blood,  transfusion  may  be  re- 
quired.   See  Transfusion. 

B.  Asphyxia,  (a)  Asphyxia  neonatorum. 
The  moiith  and  nostrils  of  the  infant  should 
be  wiped  dry ;  and  the  body  freely  exposed, 
whilst  the  head  is  allowed  to  fall  back  over 
the  hand  which  supports  the  nape.  A  few 
drops  of  cold  water  may  be  sprinkled  upon 
the  chest,  and  the  face  should  be  fanned  or 
blown  upon  for  one  minute  only.  Next  in- 
flate the  hmgs  by  blowing  into  the  nose  and 
mouth;  and  then  squeeze  the  tnmk.  The 
body  should  now  be  immersed  in  water  at 
100°,  from  which  the  chest  should  be  raised 
every  half-minute  and  sprmkled  with  cold 
water,  Sylvester's  method  of  artificial  re- 
spiration ig  the  best.  Marshall  Hall's  and 
Howard's  methods  may  be  used  after  the 
first  inspiration  has  occurred,  or  together 
^vith  mouth-to-mouth  insufilation  [see  Arti- 
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FiciAL  Eespieation).  Experiments  made  by 
Dr.  Champneys  show  that  Hall  and  Howard's 
methods  of  artificial  respiration  are  abso- 
lutely useless  as  a  means  of  directly  inflating 
the  hings  of  still-born  children;  and  also 
that  Sylvester's  method,  and  its  modification 
by  Bain  and  Pacini,  introduce  more  air  than 
any  other  method. 

(b)  Asphyxia  from  breathing  noxious 
gases. — The  body  should  be  brought  into 
tresh  air ;  artificial  respiration  at  once  com- 
menced, whilst  an  assistant  should  blow  into 
the  nostrils  three  or  four  times;  and  hot 
blankets  and  hot-water  bottles  applied. 

(c)  Asphyxia  from  mechanical  obstruc- 
tion of  the  air-passages. — The  cause  of 
obstruction  must  be  removed,  if  possible,  by 
adopting  the  inverted  position  of  Howard's 
method.  Coins  or  plum-stones  may  thus 
dislodge  themselves.  In  the  absence  of  for- 
ceps, a  button-hook  or  the  handle  of  a  table- 
spoon may  be  useful,  especially  in  the 
removal  of  a  lump  of  hard  food.  Laryngo- 
tomy  or  tracheotomy  must  be  performed  the 
instant  the  pulse  becomes  imperceptible  at 
the  wrist. 

(d)  Asphyxia  from  poisons  or  ancesthe- 
tics. — In  the  asphyxia  of  advancing  coma 
from  narcotics  and  anaesthetics,  the  breath- 
ing may  stop  from  failm-e  of  the  medulla 
and  respiratory  tract.    In  this  case  artificial 
respiration,  by  simply  compressing  the  chest 
at  intervals  of  five  seconds,  may  suffice,  but 
very  often  there  is  the  mechanical  obstruc- 
tion in  the  larynx  to  be  considered.    If  rais- 
ing the  chin  and  throwing  the  head  back  do 
not  effect  a  free  passage  of  air,  Howard's  or 
some  other  method  of  artificial  respiration 
should  be  commenced  (see  Artiticiai,  Eespi- 
eation).   It  is  weU  to  understand  that  when 
the  muscles  of  the  larynx  are  paralysed,  the 
glottis  becomes  valvular  in  action  or  partially 
BO— that  is  to  say,  it  permits  air  to  pass  out- 
ward freely,  but  only  a  weak  current  of  air 
to  pass  mward.    A  strong  current  brings  the 
Bides  together  and  gives  rise  to  complete 
obstruction.    This  is  chiefly  caused  by  the 
drawmg  together  of  the  relaxed  arytffino- 
epiglottidean  folds  of  mucous  membrane  • 
and  m  order  to  obviate  this  kind  of  obstruct 
tion,  the  folds  should  be  tightened,  by  throw- 
mg  back  the  head  and  raising  the  chin  as  far 
as  possible  away  from  the  sternum.  This 
will  render  it  unnecessary  to  catch  hold  of 
the  tongue  with  artery  forceps,  the  treatment 
usually  recommended. 

(e)  Asphyxia  from  3rownvng .—In  asphyxia 
from  immersion  in  water  there  are  two  serious 
complications,  namely,  first,  the  presence  of 
water  and  mud  in  the  air-passages,  and 
secondly;  the  depressing  effect  of  cold.  With 
the  view  of  more  effectually  removing  the 
water  from  the  air-tubes,  Howard  gives  the 
tollowing  rules  :  Position  of  patient.—F&ce 
downwards.  _  A  hard  roll  of  clothing  beneath 
ine  epigastrium,  making  that  the  highest 


point,  the  mouth  the  lowest.  Forehead  rest- 
ing on  forearm  or  wrist,  keeping  mouth  from 

gi-ound.  Position  amd  action  of  operator.  

Place  left  hand,  well-spread,  upon  the  base  of 
the  thorax  to  the  left  of  the  spine ;  the  right 
hand  upon  the  spine,  a  little  below  the  left. 
Throw  upon  them,  with  a  forward  motion,  all 
the  weight  and  force  the  age  and  sex  of  the 
patient  will  justify,  ending  this  pressure  of 
two  or  three  seconds  by  a  sharp  push,  which 
helps  you  back  again  into  the  upright  posi- 
tion._  Eepeat  this  two  or  three  times,  ac- 
cording to  the  duration  of  the  immersion,  and 
then  resort  to  the  method  described  in  the 
treatment  of  syncope. 

The  following  rules  have  been  published 
by  the  Eoyal  Humane  Society.  They  re- 
commend the  Sylvester  method,  but  probably 
this  and  the  modification  by  Bain,  in  which 
the  anterior  fold  of  the  axilla  on  both  sides 
is  grasped  with  the  clavicle  and  pulled  up- 
wards, are  less  useful  than  the  Howard  plan, 
which  favours  the  patency  of  the  air-pass- 
ages. 

Directions  for  Restoring  the  Appa- 
rently Dead. 

I.  If  from  Drowning  or  other  Suffo- 
cation, OR  Narcotic  Poisoning.— Send  im- 
mediately for  medical  assistance,  blankets, 
and  dry  clothing,  but  proceed  to  treat  the 
patient  instantly,  securing  as  much  fresh 
air  as  possible. 

The  points  to  be  aimed  at  are— first,  and 
immediately,  the  restoration  of  breathing; 
and  secondly,  after  breathing  is  restored,  the 

PROMOTION  OF  WARMTH  AND  CIRCULATION. 

The  efforts  to  restore  life  must  be  per- 
severed in  unto  the  arrival  of  medical  as- 
sistance, or  until  the  pulse  and  breathing 
have  ceased  for  at  least  an  hour. 

Treatment  to  Restore  Ifatural 
Breathing. 

Eule  1. — To  maintain  a  free  entrance  of 
air  into  the  windpipe.— Cle&nse  the  mouth 
and  nostrils  ;  open  the  mouth;  draw  forward 
the  patient's  tongue,  and  keep  it  forward  :  an 
elastic  band  over  the  tongue  and  imder  the 
chm  wiU  answer  this  purpose.  Eemove  all 
tight  clothing  from  about  the  neck  and 
chest. 

Eule  2. — To  adjust  the  patient's  posi- 
tion.— Place  the  patient  on  his  back  on  a  flat 
surface,  inclined  a  little  from  the  feet  up- 
wards ;  raise  and  support  the  head  and 
shoulders  on  a  small  firm  cushion  or  folded 
article  of  dress  placed  under  the  shoulder- 
blades. 

Eule  3. — To  imitate  the  movements  of 
breathing. —Grasy)  the  patient's  arms  just 
above  the  elbows,  and  draw  the  arms  gently 
and  steadily  upwards,  until  they  meet  above 
the  head  (this  is  for  the  pm-pose  of  drawing 
air  into  the  lungS)  ;  and  keep  the  arms  in 
that  position  for  two  seconds.  Then  turn 
down  the  patient's  arms,  and  press  them 
gently  and  firmly  for  two  seconds  against 
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the  sides  of  the  chest  (this  is  with  the  object 
of  pressing  air  out  of  the  hmgs.  Pressure  on 
the  breast-bone  will  aid  this). 

Repeat  these  measures  alternately,  deliber- 
ately, and  perseveringly,  fifteen  times  in  a 
minute,  until  a  spontaneous  effort  to  respire 
is  perceived,  immediately  upon  which  cease 
to  imitate  the  movements  of  breathing, 
and  proceed  to  induce  circulation  and 

WARMTH. 

Should  a  warm  bath  be  procurable,  the 
body  may  be  placed  in  it  up  to  the  neck, 
continuing  to  imitate  the  movements  of 
breathing.  Raise  the  body  in  twenty  seconds 
in  a  sitting  position,  and  dash  cold  water 
against  the  chest  and  face,  and  pass  ammonia 
under  the  nose.  The  patient  should  not  be 
kept  in  the  warm  bath  longer  than  five  or 
six  minutes. 

Jiule  4. — To  excite  inspiration. — During 
the  employment  of  the  above  method,  excite 
the  nostrils  with  snuff  or  smelling-salts,  or 
tickle  the  throat  with  a  feather.  Rub  the 
chest  and  face  briskly,  and  dash  cold  and  hot 
water  alternately  on  them. 

Treatment  after  Natural  Breathing 
has  been  Restored. 

Rule  5. — To  induce  circulation  and 
warmth. — Wrap  the  patient  in  dry  blankets, 
and  commence  rubbing  the  limbs  upwards 
firmly  and  energetically.  Promote  the 
warmth  of  the  body  by  the  application  of 
hot  flannels,  bottles,  or  bladders  of  hot  water, 
hot  bricks,  &c.,  to  the  pit  of  the  stomach, 
armpits,  between  the  thighs,  and  at  the  soles 
of  the  feet.  Warm  clothing  may  generally 
be  had  from  the  bystanders.  When  swallow- 
ing has  returned,  a  teaspoonful  of  warm 
water,  small  quantities  of  wine,  warm  brandy 
and  water,  or  coffee  should  be  given.  Sleep 
should  be  encouraged.  Durmg  reaction  large 
mustard  poultices  to  the  chest  will  reheve 
the  distressed  breathing. 

II.  If  from  Intense  Cold.— Rub  the  body 
with  snow,  ice,  or  cold  water.  Restore  warmth 
by  slow  degrees.  It  is  dangerous  to  apply 
heat  too  early. 

III.  If  from  Intoxication. — Lay  the  in- 
dividual on  his  side  on  a  bed  with  his  head 
raised.  The  patient  should  be  induced  to 
vomit. 

IV.  If  from  Apoplexy  or  Sunstroke.— 
Cold  should  be  applied  to  the  head,  which 
should  be  kept  raised.  Tight  clothing  should 
be    removed,    and    stimulants  cautiously 

How  soon  should  alcohohc  stimulants  be 
given  ?  Certainly  not  vmtil  natural  respira- 
tion has  been  induced ;  and  in  cases  of  nar- 
cotic poisoning,  not  until  consciousness  has 
been  restored.  If,  on  the  return  of  con- 
sciousness, the  patient  is  m  pam  or  faint, 
the  inhalation  of  a  few  drops  of  ether  or 
smelling  ammonia  is  indicated.  In  the  ab- 
sence of  these  a  few  teaspoonfuls  of  brandy 
may  be  given.  Hot  tea  and  coffee  should  be 


the  first  refreshment  swallowed,  and  in  general 
it  should  not  be  pressed  upon  the  patient,  as 
vomiting  is  more  exhausting  than  waiting  a 
few  hours  for  food.  J.  T.  Clover. 

RETCHING  (A.-S.,  7ircecan).—An  in- 
effectual effort  at  vomiting,  sometimes  ac- 
companied by  the  expulsion  of  gas  from  the 
stomach.    See  Vomiting. 

RETENTION  (re-,  back;  and  teneo,  I 
hold). — This  word  is  employed  in  medical 
science  to  im]}\y  that  some  material,  whether 
solid  or  liquid,  which  ought  to  be  discharged, 
is  retained  or  kept  back  in  a  cavity  or  canal, 
either  natural  or  artificial.  Thus  we  speak  of 
retention  of  urine,  fceces,  menses,  and  bile; 
and  also  of  pus  under  certain  circumstances. 

RETENTION    OP    URINE.  —  See 

Micturition,  Disorders  of. 

RETINITIS.  —  Inflammation  of  the 
retina.  See  Eye,  and  its  Appendages,  Dis- 
eases of. 

RETRACTED    ABDOMEN.  —  The 

abdomen  as  a  whole  presents  under  certain 
circumstances  more  or  less  depression  of  its 
anterior  wall,  when  it  is  said  to  be  retracted^ 
and  this  may  reach  such  a  degree  that,  the 
region  becomes  '  boat-shaped,'  and  its  an- 
terior bomidary  sometimes  seems  almost  to 
come  into  contact  with  the  spinal  column 
behind.  The  bony  prominences  of  the  crest 
and  anterior  angles  of  the  Uium,  the  pubes, 
Poupart's  ligament,  and  the  lower  margin  of 
the  chest  often  stand  out  prominently.  In 
some  instances  the  retraction  is  partial, 
involving  the  lower  part  of  the  abdomen, 
while  the  upper  part  is  distended. 

A  retracted  abdomen  frequently  renders  it 
more  easy  to  investigate  by  physical  ex- 
amination the  contents  of  this  cavity ;  and 
it  must  be  remembered  that  the  condition 
may  be  associated  with  diseases  of  abdominal 
organs,  which  can  then  be  readily  detected, 
or  even  with  abdominal  tumours.  It  may, 
however,  also  itself  give  information  of  im- 
portance in  diagnosis.  The  chief  conditions 
under  which  a  retracted  abdomen  may  be 
met  with,  so  as  to  be  of  clinical  importance, 
are  as  follows :  (1)  In  certain  cases  of  disease 
of  the  brain  or  its  membranes,  and  especially 
acute  tubercular  meningitis.  (2)  In  some 
forms  of  intestinal  colic,  particularly  that  form 
associated  with  lead-poisoning  -  the  so-called 
painter's  colic.  (3)  As  a  part  of  marked 
general  emaciation  from  any  cause,  but 
especially  that  due  to  starvation,  or  to 
chronic  diarrhoea  from  intestinal  ulceration 
and  other  conditions.  (4)  In  connexion  with 
chronic  diseases  of  the  oesophagus,  stomacli, 
intestine,  or  pancreas,  causing  obstruction  in 
some  part  of  the  ahmentary  canal,  so  that 
food  cannot  be  taken  in,  or  is  prevented  from 
passing  along  the  tube.  Here  the  retraction 
s  also  partly  due  to  the  general  emaciation. 
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(5)  As  one  of  the  consequences  of  chronic 
peritonitis.  It  will  be  seen,  from  a  consider- 
ation of  the  catises  just  mentioned,  that  re- 
traction of  the  abdomen  immediately  results 
either  from  a  spasmodic  contraction  of  the 
intestines  and  abdominal  muscles;  general 
wasting ;  absence  of  food  from  and  contrac- 
tion of  the  alimentary  canal;  or  peritoneal 
adhesions.  It  may  be  mentioned  that 
marked  temporary  retraction  of  the  abdomen 
is  sometimes  noticed  in  connexion  with  the 
act  of  breathing,  in  consequence  of  disordered 
action  of  the  diaphragm.  See  Diaphragm, 
Diseases  of.        Frederick  T.  Egberts. 

RETRACTED  CHEST.— /See  Defor- 
mities OF  THE  Chest. 

RETROCEDENT  {retro,  back;  and 
cedo,  I  go). — A  term  employed  in  connexion 
with  certain  acute  diseases,  when  their  pro- 
minent external  manifestations  disappear  or, 
as  it  were,  go  back.  Eetrocession  is  often 
associated  with  the  simultaneous  occurrence 
of  internal  disturbance.  The  phenomenon 
is  observed  in  gout,  rheumatism,  certain  skin- 
diseases,  and  the  eruptive  fevers. 

RETROFLEXION  {retro,  back;  and 
Aecto,  I  bend). — A  form  of  displacement  in 
which  an  organ  is  bent  backwards  upon  itself. 
See  Womb,  Diseases  of. 

RETRO  -  PHARYNGEAL  ABS- 
CESS.— Synon.  :  Post-pharyngeal  Abscess; 
Fr.  Ahces  Betro-pliaryngien ;  Ger.  Betro- 
pharyngeal  Abscess. 

Definition. — A  collection  of  pus  in  the 
loose  areolar  tissue  which  cormects  the 
pharynx  with  the  muscles  lying  upon  the 
vertebral  column,  namely,  the  longus  coUi 
and  the  rectus  anticus  major. 
_  .Etiology.— This  is  a  somewhat  rare  affec- 
tion, and  is  more  commonly  met  with  in 
children  than  in  adults,  more  partictdarly  in 
those  of  a  strumous  diathesis.  Idiopathic 
inflammation  of  this  tissue,  though  usually 
assigned  as  one  of  the  causes  of  the  affection, 
is  not  often  seen.  More  frequently  the  in- 
flammation (and  resulting  abscess)  is  a 
secondary  disorder,  dependent  iipon  an  in- 
flamed condition  and  suppuration  of  a  post- 
pharyngeal gland,  or  caries  of  some  of 
the  cervical  vertebrse  or  their  cartilages. 
Amongst  other  causes,  pysemia  has  been 
noted.  The  disease  has  also  been  observed 
as  a  sequela  to  some  of  the  acute  fevers, 
notably  scarlet  fever ;  and,  rarely,  as  a  con- 
sequence of  disease  of  the  nose. 

Symptoms. — As  in  all  disorders  where  in- 
flanamation  plays  a  part,  so  here,  the  onset  of 
the  disease  is  marked  by  increase  of  temper- 
ature and  pulse,  nausea,  general  restlessness 
and  malaise;  and  already  some  amount  of 
soreness  of  throat  is  complained  of.  The  de- 
gree of  pyrexia  and  constitutional  disturbance 


wiU  vary  with  the  condition  and  constitution 
of  the  sufferer.    Soon  this  soreness  of  throat 
develops  into  the  true  characteristic  pain  on 
making  the  attempt  to  swallow,  a  symptom 
which  is  never  wanting,  and  which  goes  on 
gradually,  though  slowly,  augmenting,  tiU 
almost  complete  dysphagia  is  established. 
Accompanying  this,  or   soon  after,  is  ob- 
served a  peculiar  stiffness  of  the  neck,  which, 
coincidently  with  the  difficulty  in  swallow- 
ing, becomes  more  apparent  with  the  pro- 
gress of  the  disease.    A  certain  amount  of 
sweUing  of  the  neck  may  also  be  observed, 
specially  towards  the  angles  of  the  lower 
jaw.  Difficulty  in  breathing  is  another  promi- 
nent symptom  of  the  disorder,  which,  more 
particularly  if  the  abscess  be  large,  becomes 
greatly  aggravated  when  the  patient  assumes 
the  horizontal  posture.    On  first  looking  at 
such  a  child  with  its  embarrassed  respira- 
tion, its  anxious  expression,  its  cyanotic  lips 
and  cheeks,  one  might  well  be  excused  for 
momentarily  diagnosing  the  case  as  one  of 
croup,  were  it  not  that,  loud  and  hurried 
as  are  the  respirations,  they  are  not  of  a 
whistUng  character.    Here  also  the  voice  is 
altered :   at  first  hoarse  and  indistinct,  it 
assumes  what  is  described  as  a  snuffling  tone, 
or  &  toneless  character.    On  inspecting  the 
throat,  a  roui;d  swelling  is  observed  in  the 
posterior  wall  of  the  pharynx,  occupying  the 
centre  of  the  pharyngeal  space,  or  more  to 
one  side,  whereby  the  cavity  is  greatly  di- 
minished in  size.    The  mucous  membrane 
presents  a  livid  colour.  On  passing  the  finger 
over  the  root  of  the  tongue  and  beyond  the 
soft  palate,  this  swelling  will  be  felt  to  be 
either  hard  and  tense,  or  soft  and  somewhat 
indistinctly  fluctuating,   according  to  the 
stage  of  the  disease.   When  the  enlargement 
attains  an  extraordinary  size  it  has  been  seen 
to  project  in  front  of  the  soft  palate.  A  quan- 
tity of  mucus  usually  fiUs  the  mouth.  AH 
attempts  at  swallowing  are  fruitless. 

Prognosis.— The  prognosis  in  retro-pha- 
ryngeal  abscess  is  always  doubtfdl.  Most 
usually  weU-pronounced  cases  terminate 
fatally— invariably  so  if  the  disease  depends 
upon  caries  of  the  vertebrae. 

Treatment.— Little  can  be  expected  in  the 
way  of  arresting  the  disease.  Usually  it  is 
well-pronounced  before  the  physician  is  called 
to  see  the  patient;  and  as  it  is  most  com- 
monly met  with  in  children,  early  diagnosis, 
before  the  formation  of  pus,  is  less  easy.  If 
pus  have  not  yet  formed,  the  part  may  be 
painted  with  weak  solution  of  iodine.  To 
enable  the  patient  to  swallow  food,  and  to 
reduce  infiltration,  a  10  per  cent,  solution  of 
hydrochlorate  of  cocaine  may  be  applied. 
Ice  may  be  freely  administered,  and  is  most 
grateful  to  the  patient.  So  soon  as  the  pre- 
sence of  an  abscess  is  distinctly  established, 
surgical  interference  must  at  once  be  had  re- 
course to.  Sustaining  treatment  is  urgently 
demanded.  Claud  Muirhead. 
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RETROVERSION  {retro,  back;  and 
verto,  I  turn). — A  form  of  displacement  in 
which  an  organ  is  turned  back.  See  Womb, 
Diseases  of. 

RE-VACCINATION.— The  operation 
of  repeated  vaccination.    Sec  Vaccination. 

REVULSENTS  {revello,  I  draw  away). 
This  term  dates  from  the  time  of  the  humoral 
pathology,  and  signifies  therapeutical  mea- 
sures which  draw  the  humours  from  the  part 
affected.  Any  detailed  consideration  of  such 
supposed  effects  could  only  be  uateresting 
from  an  historical  point  of  view. 

E.  Farquharson. 


RHEUMATIC   ARTHRITIS.  —  Sy- 

NON. :  Osteo-arthritis  ;  Eheumatoid  Arthritis ; 
Eheumatic  Gout ;  Malum  Coxa  Senile  ;  Fr. 
Ehumatisme  Noueux  ;  Usure  des  Cartilages 
Articula/ires  ;  Ger.  Arthritis  Deformans. 

Definition. — A  disease  of  the  joints,  the 
essential  nature  of  which  is  unknown ;  cha- 
racterised by  chronic  inflammatory  and  de- 
generative changes,  involving  _  the  various 
articular  structures;  and  leading  to  defor- 
mity. • 

Etiology.— In  a  considerable  proportion 
of  cases,  rheumatic  arthritis  follows  ordinary 
acute  rheumatism  immediateljj,  or  it  appears 
after  an  interval  of  several  years,  during 
which  time  chronic  rheumatism  of  a  milder 
degree  may  have  been  complained  of.  Per- 
sons of  all  ages  may  suffer,  but  the  disease 
generally  begins  between  twenty  and  forty. 
It  is  commonly  beheved  to  be  more  frequent 
in  women.     Depressing  influences  of  all 
kinds,  including  acute  diseases,  menstrual 
disturbances,  chronic  uterine  _  disease,  fre- 
quent pregnancy,  puerperal  disease,  super- 
lactation, the  menopause,  prolonged  physical 
exertion,'  privation,  unhealthy  surroundings, 
and  mental  distress  unquestionably  act  as 
predisposing  factors.    The  disease  is  here- 
ditary, in  the  same  form  or  as  acute  or 
chronic  rheumatism.     Gout  is  very  often 
present  in  the  family  history,  and  not  un- 
commonly tuberculosis  also. 

The  influence  of  cold  and  damp  as  exciting 
•  causes  is  very  marked.    In  some  mstances 
iniury  of  a  joint  is  the  starting-pomt  of  the 
morbid  process.     Occasionally  it  follows 
gonorrhoeal  rheumatism. 

Anatomical  Characters.  —  Two  well- 
marked  forms  of  rheumatic  arthritis  are  met 
with,  according  as  a  suigle  joint  only,  or 
several— perhaps  all— of  the  jomts  are  af- 
fected. The  anatomical  characters  are 
identical  in  the  two  forms. 

Examined  at  an  early  stage  of  the  morbid 
process,  an  affected  jomt  is  found  to  be  en- 
lar<^ed  ;  the  synovial  membrane,  capsule,  and 
ligaments  being  distended  and  stretched  by  a 
considerable  amount  of  effusion.  The  syno- 
vial membrane  is  hypereemic,  swollen,  and 
thickened ;  its  fimbria  are  enlarged  and  vas- 
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cular;  intra-articular  fibro-cartilages,  Hga- 
ments,  and  tendons  are  vascular  and  softened; 
and  the  articular  cartilages  are  partially  re- 
moved, leaving  a  roughened,  vascular,  porous- 
looking  surface  behind. 

In  the  more  advanced  stage  of  the  process 
the  effusion  is  considerably  less,  or  may  be 
completely  re-absorbed ;  and  the  capsule  and 
ligaments  are  much  thickened,  or  even  par- 
tially calcified.  The  intra-articular  structures, 
including  fibro-cartilages,  ligaments,  tendons, 
and   articular    cartilages,   may  have  dis- 
appeared in  great  measure,  leaving  little  or 
no  trace  behind.    PecuUar  bodies,  consist- 
ing of  pendulous  masses  of  fibro-cartilage, 
are  attached  to  the  interior  of  the  synovial 
membrane ;  more  rarely  they  are  free.  The 
articular  cartilages,  where  their  opposed  sur- 
faces are  in  mutual  contact,  are  replaced  by 
an  ivory-like  layer  of  bone ;  whilst  at  other 
parts  the  surfaces  present  a  pink  coloration, 
with  small  spots  of  more  intense  hyperaemia. 
The  articular  surfaces  are  variously  altered 
in  shape  and  size.    Thus  articular  cavities 
are  widened,  and  occasionally  deeperied,  by 
enlargement  of  the  circumference,  in  the 
form  of  'lips,'   or  by  the  production  of 
separate  bony  masses  in  the  same  situation. 
The  heads  of  bones  are  enlarged  ;  present 
similar  '  Hps  '  or  sharp  edges  at  their  widened 
margins ;  become  flattened  at  right  angles  to 
the  axis  of  pressure  ;  and  thus  preserve  their 
relations  with  the  corresponding  cavities,  but 
can  be  readily  dislocated  from  them.  The 
shafts  of  the  bones  may  be  considerably 
altered  in  shape,  increased  in   size,  and 
changed  in  density.    The  associated  tendons 
are  frequently  dislocated  fi:om  their  course 
beside  the  articulations,  and  atrophied  or 
actually  absorbed.    The  corresponding  mus- 
cles are  similarly  atrophied.    Bursse  m  the 
neighbourhood  of  joints  may  be  distended 
with  fluid,  and  contain  fibro-cartilaginous 
bodies  ;   periostitis  may  also   occur.  The 
anatomical   changes    in  this   disease  fre- 
quently present  a  remarkably  symmetrical 
distribution.    Peripheral  neuritis  occasion- 
ally accompanies  the  arthritic  lesions. 

Symptoms.— The  symptoms  of  rheumatic 
arthritis  in  its  condition  of  full  developnient 
are  exceedingly  characteristic.  The  patient 
complains  of  pain  and  stiflBaess  in  comiexion 
with  one  or  more  joints ;  and  on  exammation 
these  are  foimd  to  be  swoUen,  more  or  less 
deformed,  and  tender.  The  history  of  these 
changes  in  the  joints  proves  to  be  that  lirst 
one  and  then  others  of  the  articulations  were 
the  seat  of  acute  arthritis,  and  became  pamtul, 
tender,  hyperajmic,  and  swoUen ;  that  the  re- 
sulting enlargement  had  not  completely  dis- 
appeared before  the  acute  symptoms  recurred, 
and  that,  by  a  repetition  of  similar  acute  or 
sub-acut;  attacks,  the  joints  have  reached 
their  present  condition.  Thus  the  disease, 
whilst  chronic  in  its  course,  consists  essen- 
tially at  first  of  recurrent  acute,  or  sub-acute, 
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ftttacks,  which  increase  in  frequency  whilst 
their  effects  persist,  and  so  finaUy  become 
fused,  as  it  were,  into  a  continuous  whole. 

The  local  symptoms  and  signs  vary  with 
the  particular  joint  affected;  but  m  every 
instance  they  are  chiefly  these-pam,  tender- 
ness, creaking  on  movement,  impairment  of 
mobility,  enlargement,  and  deformity,  m  con- 
nexion with  the  joint,  and  atrophy  of  the 
associated  muscles.  The  pain  is  generally 
distressing,  and  may  render  the  patient  s  life 
miserable  by  its  contmuousness  and  severity, 
especially  as  it  mcreases  at  night  and  pre- 
vents sleep.  It  is  aggravated  by  movement, 
and  there  is  tenderness  on  forcible  disturb- 
ance of  the  articular  surfaces  rather  than  on 
pressure.  Creaking  or  crepitation,  audible 
and  palpable,  is  a  highly  characteristic  fea- 
ture, which  can  be  elicited  and  appreciated 
either  by  the  patient  or  by  the  practitioner, 
and  in  the  case  of  large  joints  may  be  so 
loud  as  to  be  audible  at  a  distance. 

The  mobility  of  the  affected  joints  becomes 
more  and  more  impaired  as  the  disease  pro- 
gresses— at  first  on  account  of  pain,  afterwards 
in  consequence  of  anatomical  changes.  Thus 
the  various  joints  may  become  fixed  by  a 
'  false  '  (very  rarely  a  '  true  ')  ankylosis,^  so 
that  the  hands  carmot  be  closed;  the  vsrrists 
are  immovable  ;  the  arms  can  hardly  be  re- 
moved fi:om  the  side ;  the  jaws  are  fixed ; 
the  head  caimot  be  rotated ;  the  patient  may 
be  unable  to  sit ;  and  the  knees,  ankles,  and 
toes  may  be  similarly  impaired  in  function. 

The  variety  of  deformity  is  almost  endless ; 
and  the  particular  character  it  assumes  de- 
pends as  much  on  the  joint  involved  as  on  the 
nature  of  the  process  itself.  Thus  the  knee, 
elbow,  wrist,  and  knuckles  may  present  con- 
siderable intra-articular  effusion,  especially 
in  the  earlier  stages ;  whilst  the  shoulder, 
hip,  and  intra-phalangeal  joints  exhibit  more 
hmited  swelling  and  '  drier '  signs.  The 
terminal  digital  joints  become  cuboidal  or 
'nodous  ' ;  the  middle  digital  joints  assume 
a  spheroidal  shape,  or  are  partially  dislocated 
backwards  or  forwards ;  and  the  knuckles 
are  the  seat  of  a  peculiar  oblique  dislocation 
of  the  fingers  towards  the  ulnar  side.  The 
lower  ends  of  the  radius  and  ulna  project 
backwards,  and  give  a  fall  appearance  to  the 
dorsum  of  the  wrist,  which  may  be  further 
increased  by  extra- articular  puffiness,  carpal 
and  bursal  enlargements,  and  atrophy  of  the 
muscles  of  the  hand  and  forearm.  Altogether, 
the  hands  and  wrists  are  the  joints  most 
frequently  affected.  The  elbow-joint  is 
swollen  ;  and  bursal  collections — fluid  and 
solid — develop  over  the  olecranon.  The 
shoulder  presents  signs  of  wasting,  rather 
than  of  enlargement,  due  to  atrophy  of  the 
deltoid  and  other  muscles ;  the  head  of  the 
humerus  at  the  same  time  lies  unnaturally 
forwards  and  upwards ;  and  a  corresponding 
depression  is  apparent  behind.  At  the  hip- 
joint  the  disease  gives  rise  to  flattening  of 


the  buttock,  shortening  of  the  limb,  and  ever- 
sion  of  the  foot ;  enlargement  can  some- 
times be  felt  in  connexion  with  the  head  of 
the  bone  and  acetabulum  ;  occasionally  the 
patient  may  be  not  only  lame  but  unable  to 
sit,  and  accordingly  must  either  stand  or 
lie  constantly.  The  knee,  a  very  common 
seat  of  the  disease,  is  enlarged  by  the  pre- 
sence of  considerable  effusion  in  the  earlier 
stage ;  and  when  this  afterwards  becomes 
absorbed,  local  bony  growths  are  easily  felt, 
giving  increased  breadth  to  the  patella,  and 
forming  sharp  crests  at  the  lateral  margins 
of  the  articular  surface  of  the  condyles.  The 
disease,  as  it  affects  the  ankle  and  foot,  does 
not  require  special  description.  At  the  tem- 
poro-maxillary  articulation  rheumatic  arthri- 
tis gives  rise  to  obvious  enlargement  in  front 
of  the  ears,  and  possibly  to  distortion  or 
asymmetry  of  the  chin.  Prominent  nodular 
sweUing  is  the  principal  sign  of  the  disease 
at  the  sterno-clavicular  articulation.  In  the 
spine  it  chiefly  produces  rigidity,  as  well  as 
pain  locally  and  down  the  arms,  and  leads 
to  a  variety  of  permanent  deformities,  with 
which  contractures  and  distressing  spasms 
of  the  extremities  are  sometimes  associated. 

The  general  condition  of  the  subject  of 
rheumatic  arthritis,  when  it  is  advanced,  is  one 
of  debility  and  anaemia.  The  face  is  pale  and 
expressive  of  suffering ;  the  complexion  is 
muddy.  The  skin  is  peculiarly  inactive,  and 
rarely  perspires.  The  patient  looks  pinched, 
and  complains  of  a  feeling  of  cold ;  the  ex- 
tremities are  often  miserably  cold  and  Uvid ; 
and  the  pahns  of  the  hands  are  damp  or  even 
soppy.  Pyrexia,  rising  to  101°  with  consider- 
able remissions  or  intermissions,  may  be 
present  in  the  active  phases.  Bodily  activity 
is  greatly  impaired,  owing  to  interference  with 
the  movements  of  the  limbs ;  in  many  in- 
stances the  patient  is  completely  crippled  and 
bedridden.  Even  the  voice  and  the  hearing 
may  be  impaired,  from  involvement  of  the 
laryngeal  and  auditory  articulations.  Pains 
in  the  muscles  and  along  the  nerve-trunks  and 
in  the  extremities  may  accompany  or  possi- 
bly precede  those  in  the  joints.  Myotatic  irri- 
tability is  frequently  increased.  The  various 
bodily  functions  are  feeble,  and  frequently 
deranged;  and  although  the  mind  may  be 
active,  the  condition  is  rendered  wretched 
in  the  worst  cases  by  pain,  deformity,  and 
helplessness.  In  a  considerable  proportion  of 
cases  (5-75  per  cent.,  Brachet)  the  patient  is  the 
subject  of  chronic  valvular  disease  of  the  heart. 
Dr.  Kent  Spender  has  drawn  attention  to  the 
frequent  occurrence  in  rhemnatic  arthritis 
of  other  symptoms  variously  associated  with 
the  disease  :  gastric  crises  ;  increased  tension 
and  frequency  of  the  pulse,  which  may  rise 
to  120  or  more ;  excessive  pigmentation  of 
the  skin,  in  the  form  of  symmetrical  patches, 
streaks,  or  spots ;  and  yellow  bruise-like 
blotches  on  different  parts  of  the  body. 

Course  and  Terminations. — The  course 
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of  rheumatic  arthritis  has  been  already  de- 
scribed. Unless  it  be  treated  early,  the  dis- 
etise  progresses  essentially  towards  deformity. 
Death  from  rheumatic  arthritis  is  rare  :  its 
other  distressing  effects  have  been  sufficiently 
nidicated. 

Pathology.— Great  diversity  of  opinion 
prevails  as  to  the  essential  nature  of  rheu- 
matic arthritis.     Whilst  most  authorities 
acknowledge  acute  rheumatism  as  a  cause  of 
rheiunatic  arthritis,  many  of  them  regard  it 
as  simply  one  of  the  many  possible  sources 
of  chronic  articular  irritation.    The  view 
most  generally  held  in  this  country  appears 
to  be  that  it  is  a  disease  distinct  from  rheu- 
matism and  gout,  with  which  it  was  con- 
founded until  the  time  of  Haj^garth  (1805). 
Mr.  Hutchinson  maintains  that,  in  a  certain 
number  of  mstances,  there  is  an  element  of 
gout,  as  well  as  of  rheumatism,  in  the  dis- 
ease.   Dr.  Ord  makes  light  of  the  diathetic 
element,  and  attaches  most  importance  to  a 
nervous  factor  in  the  pathology  of  this  dis- 
ease, which  he  regards  as  a  dystrophy  of 
joints,  muscles,  and  other  associated  tissues, 
traceable  to  direct  or  reflex  affection  of  ner- 
vous structures,  or  to  general  nervous  de- 
pression.   Dr.  Kent  Spender  also  holds  that 
the  affection  of  the  joints  is  merely  one  si<m 
of  a  profound  nerve-disorder.   Dr.  Archibald 
Garrod  argues  strongly  in  favour  of  the  dys- 
trophic theory  of  the  disease.    The  writer's 
experience  is  in  favour  of  the  strictly  rheu- 
matic nature  of  rheumatic  arthritis,  as  was 
maintained  by  Todd,  and  by  Charcot  and 
French  authorities  generally.  In  many  cases 
he  has  found  that  the  morbid  process  started 
in  an  attack  of  ordinary  acute  rheumatism, 
as  was  originally  represented  by  Adams  of 
Dublin.    In  numerous  instances  the  family 
history  is  distinctly  rheumatic.   The  frequent 
association  of  heart-disease  is  very  important 
e\'idence  in  the  same  direction.    Finally,  no 
sharp  line  can  be  drawn  between  acute  and 
subacute  cases  of  rheumatism  ;  between  sub- 
acute and  chronic  cases  of  rheumatism ;  or 
between  chronic  rheimiatism  and  so-called 
'rheumatic  arthritis.'    "Whatever,  therefore, 
the  essential  nature  of  rheumatism  may  be, 
the  writer  holds  that  all  the  conditions  named 
are  expressions  of  one  morbid  process,  which 
differ  from  each  other  partly  in  intensity,  and 
partly  in  the  manner  of  their  evolution.  Sir 
Dyce  Duckworth  considers  it  a  manifestation 
of  a  basic  arthritic  stock  or  diathesis — a 
rheumatic  branch  of  this  stock,  and  therefore 
a  true  rheumatism. 

Diagnosis. — The  diagnosis  of  rheumatic 
arthritis  necessarily  depends  upon  the  view 
entertained  of  its  pathology.  If  considered 
a  distinct  disease,  it  is,  as  a  rule,  easily  sepa- 
rated from  gout  by  the  entire  absence  of 
tophi  about  the  joints  and  in  the  ears;  by 
the  history  of  the  disease  ;  and,  in  doubtful 
cases,  by  the  absence  of  uric  acid  in  the  blood. 
From  chronic  rheumatism,  as  ordinarily  de- 
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fined.  It  IS  diagnosed  by  the  amount  of  defor- 
mity  present ;  but  the  writer  holds  that  the 
two  conditions  are  but  different  manifestations 
01  the  same  morbid  process.  Chronic  syno- 
vitis of  traumatic  or  constitutional  origin 
may  be  occasionally  mistaken  for  rheumatic 
arthritis ;  but  the  presence  of  the  latter  dis- 
ease m  several  joints,  probably  symmetri- 
cally, should  remove  all  doubt.  Eheumatic 
arthritis  of  the  hip  and  shoulder  has  been 
described  as  '  dislocation  '  and  '  intracapsular 
fracture.' 

_  Prognosis.— The  prognosis  of  this  disease 
IS  favourable  as  regards  life ;  but  unfavourable 
as  regards  cure,  comfort,  or  abihty  to  foUow 
active  bodily  employment.  The  prognosis  is 
much  better  m  the  rich,  who  can  seek  rehei 
by  change  of  climate  m  the  earlier  stages, 
than  it  is  amongst  the  poor,  in  whom  the  dis- 
ease must  m  a  measure  be  allowed  to  pursue 
its  progressive  course. 

Treatment.— The  treatment  of  rheumatic 
arthritis  must  be  appHed  in  two  directions  : 
first,  to  arrest,  if  possible,  the  morbid  process  ; 
and  secondly,  to  relieve  the  distressing  symp- 
tonas.  In  a  large  number  of  cases  the  second 
mdication  only  can  be  fulfilled,  for  the  dis- 
ease is  frequently  too  advanced,  or  the  cir- 
cumstances of  the  patient  are  too  poor,  to 
afford  a  prospect  of  cure. 

In  the  early  stages  of  the  disease  much 
can  be  done  by  energetic  treatment,  which 
must  be  partly  constitutional  and  partly  local. 
If  circumstances  permit,  the  patient  should  be 
advised  to  visit,  according  to  the  season  of 
the  year,  the  baths  either  of  this  country,  of 
Germany,  or  of  France,  in  summer ;  or  the 
Algerian  springs,  the  French  Eiviera,  or  Italy, 
in  winter.  Buxton,  Bath,  and  Strathpefifer 
are  the  best  home  baths.  Aix-les-Bains, 
Aix-la-Chapelle,  Baden-Baden,  and  Wies- 
baden may  be  recommended  from  May  tiU 
September.  The  other  places  named,  especi- 
ally Hammam  R'Irha  in  Algiers,  are  winter 
resorts.  At  all  properly  appointed  baths 
massage  now  forms  a  part  of  the  treatment. 
The  cHmate  of  Egypt  proves  beneficial  in 
some  instances.  A  voyage  to  the  tropics  or 
subtropics  wiU  suit  other  patients.  See 
Mineral  Waters. 

The  most  valuable  internal  remedies  for 
rheumatic  arthritis  are  cod-liver  oil,  fron, 
and  arsenic.  Cod-liver  oil  should  be  taken 
regularly  if  the  digestion  permit.  Either 
iron  or  arsenic,  or  the  two  combined,  should 
be  taken  in  full  doses  for  periods  of  weeks 
or  months,  and  their  efi"ects  carefully  noted. 
Sir  Alfred  Garrod  especially  recommends  the 
syrup  of  the  iodide  of  iron.  For  the  acute 
symptoms,  particularly  pain,  salicylates  may 
sometimes  be  given  with  success.  In  obsti- 
nate cases  a  trial  should  be  given  to  iodide 
of  potassium  and  to  guaiacum. 

The  diet  should  be  carefully  ordered. 
Whilst  all  excess  is  avoided,  as  well  as 
indulgence  in  malt  liquors,  and  rich,  indi- 
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eestible  dishes,  a  generous  supply  of  mixed 
animal  and  vegetable  food,  and  wholesome 
:SSlnts,  wiU  be  found  to  be  most  sm  able 
The  patient  should  take  advantage  of  every 
possible  opportunity  of  enjoymg  ^-^y^^'^^^^ 
exercise  in  fresh  air  and  sunshine.  The 
clothing  must  be  warm,  flannel  or  other 
wooS  material  being  worn  both  summer 
Tnd  winter.  Great  care  must  be  exercised 
to  avoid  cold  and  damp,  m  the  routine  of 
daily  life,  and  in  the  choice  ol  a  residence. 

The  local  treatment  is  to  be  considered 
of  hardly  less  importance  than  the  constitu- 
tional.    On  the  first  appearance   of  the 
disease,  counter-irritation  should  be  freely 
employed  aroimd  the  joints  by  means  ot 
tincture  or  of  linfrnent  of  iodine,  which  may 
be  used  imtil  the  skin  becomes  of  a  ma- 
hogany colour.    The  joints  should  then  be 
careftilly  protected  by  cotton-wool  or  flannel, 
and  kept  at  rest  by  means  of  bandages  or 
other  means  of  support,  according  to  the 
part  that  is  involved.    At  the  end  of  the 
subacute  attacks  of  the  disease,  efforts  must 
be  made  to  restore  the  healthy  nutrition  of 
the  affected  joints  by  removal  of  the  support, 
and  by  local  stimulation  and  graduated 
exercise.     The  joints  that  can  be  easily 
reached  should  be  thoroughly  fomented  night 
and  morning,  by  wrapping  a  piece  *of  dry 
cambric  or  flannel  around  them,  and  spong- 
ing water   over   this,  as   hot  as  can  be 
borne.    After  ten  minutes  of  such  treatment 
the  joints  should  be  unwrapped,  carefully 
dried,  and  then  thoroughly  rubbed,  either 
with  a  stimulating  liniment,  such  as  the 
turpentine  or   acetic  turpentine  lim'ment, 
with  a  mild  mercurial  ointment,  or  with 
some  bland  oil,  such  as  cod-Uver  oil  or  goose- 
grease.    A  light  warm  covering  is  then  to 
be  applied.    The  effect  of  local  treatment 
of  this  kind,  if  pursued  steadily,  is  often  re- 
markable, mobility  being  restored  in  cases 
where  the  joints  have   been  useless  for 
months. 

In  very  a&vanced  cases,  especially  in  old 
subjects,  it  is  manifestly  unreasonable  to 
expect  much  improvement.  Anodyne  treat- 
ment is  then  chiefly  called  for,  and  a  good 
deal  can  be  done  in  this  direction  by  suitable 
mechanical  arrangements  and  well-chosen 
local  applications,  the  preparations  of  opium 
being,  of.  course,  the  most  successful.  Phena- 
zone  may  relieve  pains  and  spasms  of  the 
crippled  limbs.  The  general  health  will 
demand  support  by  a  weU-regulated  diet 
and  the  internal  treatment  suggested  above. 

J.  Mitchell  Bruce. 

RHEUMATIC  FEVER.— A  popular 
synonym  for  acute  rheumatism.  See  Rheu- 
matism, Acute. 

RHEUMATIC  GOUT.  —  A  popular 
name  for  several  kinds  of  chronic  joint- 
disease,  especially  rheumatic  arthritis  and 
chronic  rheumatism. 
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RHEUMATISM,  Acute  (pfv/i«,  a 
fluxion). — Synon.  :  Rheumatic  Fever;  Fr. 
Elmmatisme  Articulavre  Aigu  ;  Ger.  Acuter 
Q-elenTirhevmatismus. 

Definition. — An  acute  disease ;  caused  by 
certain  obscure  diathetic,  climatic,  or  infec- 
tive influences  ;  and  characterised  by  fever, 
sweats,  and  acute  shifting  inflammation  of 
the  joints  and  related  structures. 

Etiology. — Predisposing  caitses.—Of  the 
predisposing  causes  of  acute  rheurnatism,  the 
most  important  is  inheritance,  which  can  be 
traced  in  27  per  cent,  of  all  cases  ('  rheu- 
matic diathesis  ')•    Previous  attacks  may  be 
said  to  increase  the  habiUty  to  a  return  of 
the  disease  ;  but  there  is  a  limit  to  predispo- 
sition from  this  cause  after  several  attacks. 
The  great  majority  of  first  attacks  occur  in 
persons  under  the  age  of  thirty;  and  the 
larger  proportion  of  these  between  the  ages 
of  sixteen  and  twenty-five.    At  the  same 
time,  rheumatism  is  by  no  means  uncornmon 
either  in  children  or  m  persons  past  middle 
life.     Rather   more   males  than  females 
suffer  ;  but,  apart  from  other  circumstances, 
the  influence  of  sex  is  inconsiderable.  In- 
deed, when  all  the  varieties  of  the  disease 
are  included,  it  is  more  common  in  girls  than 
in  boys.    Occupation  and  social  position  are 
important  as  predisposing  causes.  Laborious 
outdoor  occupations,  in  which  persons  are 
exposed  to  chills,  poverty,  and  the  many 
evils  associated  with  these,  contribute  to 
furnish  the  largest  percentage  of  ca,ses.  Cer- 
tain regions  or  districts,  parts  of  districts,  or 
even  houses,  appear  to  deserve  the  name  of 
'rheumatic,'  from  the  number  of  residents 
who  suffer  from  the  disease,  and  from  the 
probability  that  a  person,  otherwise  predis- 
posed to  rheumatism,  vsdll  be  more  likely  to 
be  attacked  if  he  enter  such  an  area. 

Determvning  causes. — The  most  common 
exciting  cause  of  acute  rheumatism  is  ex- 
posure to  cold  and  wet,  or  exposure  to  chill 
after  severe  exertion  {see  Personal  Health  : 
5.  Adolescence) ;  but  no  definite  setiological 
relation  can  be  traced  between  prevalence 
of   the   disease   and  weather   or  season. 
Rheumatism  may  suddenly  make  its  appear- 
ance after  a  sprain  or  other  injui-y  to  a 
joint,  which  may  also  determine  the  dis- 
tribution of  the  disease  in  the  articulations. 
Similarly,  the  order  of  invasion  of  the  several 
joints  is  due  in  some  instances  to  the  amount 
of  exercise  to  which  they  have  been  respec- 
tively subjected.    An  attack  of  acute  rheu- 
matism is  occasionally  referred  to  derange- 
ment of  digestion,  and  of  the  fimctions  of 
the  liver,  especially  in  subjects  who  have 
previously  suffered.     Indulgence  in  abun- 
dant, rich,  or  indigestible  food  will  certainly 
determine  a  relapse  in  persons  convalescing 
from  the  disease,  and  may  possibly  induce 
an  attack  in  the  predisposed.    Bodily  ex- 
haustion or  depressing  mental  influences, 
and  acute  diseases  of  other  kinds,  such  as 
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scarlet  fever,  erysipelas,  and  influenza,  may 
excite  rheumatism  under  similar  circum- 
stances. Exhaustion  hy  lactation,  or  by 
chronic  uterine  disease,  tedious  convales- 
cence, the  puerperal  state,  and  possibly 
simple  despondency,  may  also  act  in  this 
way  in  different  instances.  Some  authorities 
regard  the  disease  as  infectious,  and  occa- 
sionally epidemic;  others  as  caused  by  a 
drain  poison.  A  specific  micro-organism 
has  been  described  as  the  causa  vera. 

Anatomical  Chabactees.— The  post-mor- 
tem appearances  in  acute  rheumatism  are, 
on  the  vifhole,  remarkably  negative,  not  so 
much  on  accomit  of  the  absence  of  morbid 
changes  in  the  affected  parts,  as  from  the  slight 
degree  to  which  these  changes  have  ad- 
vanced. On  opening  an  affected  joint,  we 
find  moderate  hyperaemia,  with  occasional 
ecchymosis,  of  the  synovial  membrane  and 
fibrous  tissues  connected  with  the  articula- 
tion. The  synovial  surfaces  present  a  some- 
what opaque,  granular,  swoUen  appearance. 
A  considerable  amount  of  inflammatory 
effusion  occupies  the  articular  cavity.  This 
is  generally  a  thin,  clear,  alkaline,  albu- 
minous fluid  ;  occasionally  it  is  turbid,  with 
flakes  of  fibrin  and  cell-products ;  rarely 
purulent.  The  cartilages  connected  with 
the  joint  probably  share  in  the  inflammatory 
changes,  especially  if  the  process  be  severe ; 
and  the  associated  soft  parts,  including  the 
tendons  and  their  sheaths,  are  very  frequently 
hypersemic,  and  the  seat  of  effusion.  In  the 
subcutaneous  structures  in  young  subjects 
there  may  be  found,  over  the  articular  ends 
of  the  bones,  and  connected  with  the  fascisB 
and  with  tendon  sheaths,  small  nodules  of 
fibroid  tissue,  with  a  translucent  appearance. 
These  present  the  microscopical  characters 
of  rapidly  growing  connective  tissue. 

A  fatal  termination  in  acute  rheumatism 
is  always  the  result  of  some  compUcation, 
intercurrent  disease,  or  injury  ;  and  in  such 
cases  the  non-arthritic  lesions  are  necessarily 
the  most  important.  Of  these  the  most  fre- 
quent are  inflammation  of  the  heart  and 
pericardium,  and  congestion  or  inflammation 
of  the  lungs.  Inflammation  of  the  pleura  is 
less  commonly  foimd ;  in  rarer  instances 
inflammation  of  the  peritoneum,  bronchi, 
larynx,  meninges,  testes,  and  renal  tubules. 
When  pyrexia  has  been  high  the  solid 
viscera  present  granular  degeneration,  and 
are  prone  to  rapid  decomposition;  and  in 
cases  of  hyperpyrexia  the  blood  is  fluid. 
The  blood  has  frequently  been  subjected  to 
chemical  analysis,  but  without  any  positive 
result  of  a  pathological  kind.  The  reaction 
of  the  liquor  sanguinis  is  alkaline,  as  in 
health.  The  fibrin  has  been  said  to  increase 
in  amount  to  1  per  cent,  instead  of  '2  per 
cent.  The  amount  of  urea  is  not  above  the 
normal.  Neither  excess  of  uric  acid,  lactic 
Acid,  nor  any  other  abnormal  principle  has 
heen  foimd  in  the  blood  during  an  attack  of 
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acute  rheumatism.  The  presence  of  micro- 
cocci, zoogloear  masses,  and  bacilh  in  the 
blood  and  serum  has  been  described,  but  not 
substantiated.  The  red  corpuscles  are  rapidly 
dmunished  in  numbers  durmg  the  acute 
stage,  and  rapidly  restored  during  conva- 
lescence. 

Symptoms.  — General  Description.— 

After  suffering  for  a  time  from  aching  pains 
m  the  limbs  and  trunk,  flying  pains  and 
stiffiiessm  the  joints,  malaise,  chilliness,  and 
sore-throat,  the  subject  of  an  attack  of  acute 
rheumatism  is  seized  with  severe  pain  in 
one  or  more  of  his  jomts,  experiences  a  chill 
or  shght  rigor,  and  is  found  to  have  several 
degrees  of  fever.    The  local  and  general 
symptoms  quickly  develop;  and  a  striking 
picture  is  presented  by  the  patient.    He  hes 
motionless  ua  bed,  flat  on  his  back,  with 
every  jomt  at  rest  and  carefiilly  guarded. 
The  neck,  back,  and  legs  are  straight;  the 
arms  folded  across  the  body,  or  extended 
along  either  side  ;  the  eyes  alone  are  moved, 
and  follow  the  practitioner  as  he  approaches 
the  bedside.   The  face  is  found  bedewed  with 
perspiration ;  and  the  rest  of  the  body  is  pro- 
fusely covered  with  sweat,  which  gives  off  a 
sour,  acrid  odour.    The  countenance  is  fuU, 
heavy,  and  expressive  of  a  subdued  feeling 
of  pain  and  dread  of  movement ;  the  com- 
plexion may  be  of  a  dirty,  sallow  colour, 
or  even  slightly  jaimdiced;  the  cheeks  are 
probably  flushed.    The  affected  joints  prove 
to  be  swoUen  and  red;  hot  to  the  touch; 
remarkably  tender;  and  the  seat  of  pain, 
which  varies  much  in  character  and  inten- 
sity.   One  joint,  or  several,  or  nearly  every 
joint  in  the  body,  may  be  found  in  the  con- 
dition just  described.    The  patient  also  com- 
plains of  a  feehng  of  illness,  thirst,  and 
anorexia;  the  tongue  is  foul  and  creamy;  the 
throat  may  be  somewhat  sore ;  and  the  bowels 
are  irregular.    The  pulse  is  frequent,  soft 
even  to  dicrotism,  and  rather  large.  Eespi- 
ration  is  somewhat  accelerated;  and  there 
may  be  slight  cough.    The  urine  is  scanty, 
high-coloured,  very  acid,  and  loaded  with 
lithates.    The  skin  is  covered  with  perspi- 
ration, congested,  and  warm ;  and  probably 
presents  sudamina  or  miharia  in  places. 
The  patient's  mind  is  perfectly  clear,  and 
his  attention  appears  to  be  chiefly  directed 
to  the  maintenance  of  the  affected  joints  in 
the  most  easy  position  possible.    Until  suc- 
cessful in  this  endeavour  he  is  restless  and 
miserable ;  and  even  if  he  have  obtained 
temporary  relief  and  have  gone  to  sleep,  he 
is  liable  to  be  suddenly  aroused  by  invohm- 
tary  spasm  of  the  muscles  connected  with 
the  affected  joints.    The  pain  is  so  severe 
when  the  disease  is  at  its  height,  that  sleep 
cannot  be  obtained. 

Such  is  the  condition  of  a  patient  suffering 
from  a  fully  developed  attack  of  uncompli- 
cated rheumatism.  For  a  period,  which 
would  appear  to  be  perfectly  indefinite,  these 
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symptoms  continue,  varymg  considerably  in 
Esityfrom  day  to  day.  But  wh^st  the 
condition  thus  perBists,  the  remarkable  and 
characteristic  fact  is  constant  y  observed  m 
this  disease,  that  the  arthritic  V^^^om^^^ 
are  at  once  transient  and  erratic,  that  is, 
that  the  rheumatism  passes  rapidly  hrom 
joint  to  joint,  the  jomts  which  were  affected 
the  one  day  being  nearly  weU  the  next,  and 
a  fresh  series  swoUen  and  painful.  In  this 
manner  most  of  the  joints  of  the  limbs  may 
have  been  affected  in  the  course  of  a  week, 
and  the  number  of  joints  simultaneously 
affected  is  very  variable.  Thereafter  the 
disease  may  make  a  further  invasion  ol 
joints  previously  involved,  and  that  re- 
peatedly. 

At  last,  the  rheumatism  appears  to  nave 
exhausted  itself:  no  fresh  joint  is  attacked; 
and  the  parts  last  affected  lose  more  or  less 
completely  the  final  traces,  both  objective 
and  subjective,  of  the  severe  process  which 
they  have  undergone.  The  patient  now 
assiunes  a  less  constrained  posture;  the 
■other  symptoms  decline;  the  perspirations 
disappear;  the  countenance  becomes  more 
bright;  spirits  and  strength  return;  the 
tongue  cleans,  and  the  appetite  is  rapidly 
restored ;  the  pulse  falls  in  frequency ;  urine 
is  passed  in  greater  quantity,  is  less  acid, 
and  no  longer  deposits  urates ;  and  the  tem- 
perature falls  to  the  normal.  The  joints 
remain  for  some  time,  however,  stiff,  weak, 
and  painful  on  movement.  Eelapse  is  not 
vmcommon  at  this  stage,  or  a  little  later. 
Anaemia  and  debility  are  ahnost  constant 
sequelae. 

Analysis  of  Clinical  Phenomena. — In- 
vasion.— In  the  great  majority  of  cases  the 
patient  gradually  '  sickens  for '  acute  rheu- 
matism for  several  days  before  the  symptoms 
are  fully  declared.  He  feels  ill  and  out  of 
sorts,  chilly,  indisposed  to  eat  or  work ;  sleeps 
badly;  complains  of  sore -throat,  aching 
pains  in  the  limbs,  and  shooting  shifting 
pains  in  the  joints;  and  presents  a  sallow, 
patchy  complexion,  and  a  dull,  heavy,  yel- 
lowish appearance  of  the  eyes.  Altogether, 
the  condition  of  the  patient  is  very  much 
that  of  the  subject  of  a  severe  catarrh;  the 
tongue,  digestion,  bowels,  urine,  and  pulse 
presenting  the  ordinary  characters  of  mode- 
rate fever.  On  careful  examination  it  is 
found  that  the  pains  are  of  two  kinds.  The 
first  kind  are  by  far  the  more  severe,  and 
consist  of  severe  muscular  aching  in  various 
parts  of  the  limbs  and  trunk;  whilst  the 
second  kind  are  of  the  nature  of  flying  pains 
in  the  joints  or  associated  parts.  The  mus- 
cular aching  appears  to  be  similar  to,  or  even 
identical  with  the  '  break-bone '  pains  which 
are  familiar  in  influenza,  and  in  the  in- 
vasion stage  of  some  eruptive  fevers.  They 
are,  therefore,  not  characteristic.  The  flying 
pains,  which  are,  however,  not  always  present 
— especially  in  first  attacks,  are  actually 


situated  in  the  articulations,  for  instance,  the 
ankles,  knees,  or  wrists,  and  are  of  the 
nature  of  sharp  twinges,  suddenly  leaving 
one  joint  to  return  as  quickly  in  another. 
Towards  the  end  of  the  stage  of  invasion 
these  pains  become  less  '  shifting ; '  and 
when,  as  the  patient  wiU  say,  they  have 
'settled'  in  one  or  more  joints,  the  rheu- 
matism has  passed  into  the  second  stage, 
that  of  the  declared  disease.  Stiffness  of 
the  joints  may  also  be  present,  especially  in 
recurrent  attacks. 

In  the  invasion  period  the  skin  does  not 
yet  present  the  perspiratory  activity  which 
is  so  characteristic  a  symptom  of  acute 
rheumatism  ;  but  rather  a  moistness,  greasi- 
ness,  or  oiliness,  with  heat  and  some  conges- 
tion. The  temperature  is  raised  one  degree 
or  more.  The  sore-throat,  which  consists  in 
pharyngeal  catarrh,  follicular  tonsiUitis,_  or 
even  actual  acute  suppurative  inflammation, 
is  remarkably  characteristic.  The  milder 
forms  are  soon  lost  in  the  more  urgent 
symptoms. 

The  duration  of  the  stage  of  invasion_  of 
acute  rheumatism  varies  greatly,  the  flying 
pains  in  the  joints  'settling'  much  more 
quickly  in  some  cases  than  in  others.  In  a 
small  proportion  of  cases  the  disease  is  so 
rapidly  developed  that  the  stage  of  invasion 
is  wanting.  The  patient  on  waking  in  the 
morning  finds  one  or  more  joints  affected; 
or  he  appears  to  be  struck  down  during  the 
day  without  the  slightest  warning ;  and  in- 
stances are  not  unknown  in  which  persons, 
thus  suddenly  seized  with  acute  rheumatism, 
have  been  removed  to  hospital,  for  supposed 
sprain  or  fracture  of  the  limbs.  In  rarer  in- 
stances the  feverish  symptoms  of  the  invasion 
stage  may  be  well-marked  without  any  pains 
whatever. 

Declared  Disease. — 1.  Phenomena  con- 
nected with  the  joints. — The  physical  signs 
presented  by  a  joint  affected  with  acute 
rheumatism  naturally  vary  much.  The 
swelH/ng  is  usually  considerable,  and  is 
chiefly  referable  to  effusion  ruto.  the  cavity 
of  the  articulation,  fluctuation  being  fre- 
quently discoverable.  It  is  rare  for  the  peri- 
articular effusion  to  be  so  abundant  as  to 
yield  pitting  on  pressure.  Neighbourm^ 
tendons  and  tendon  sheaths  may  be  swollen, 
as  well  as  tender.  The  amount  of  intra- 
articular effusion  (as  well  as  the  pain) 
greatly  influences  the  position  of  the  joint, 
but  most  joints  are  maintained  in  a  posi- 
tion a  few  degrees  removed  from  extension. 
Careful  exammation  will  determine  the  in- 
crease and  the  disappearance  of  the  swell- 
ing, as  the  joints  are  attacked  and  recover 
respectively. 

PaiM  is  the  most  distressing  of  all  the 
symptoms  in  uncomplicated  rheumatism.  It 
is  always  severe,  and  sometimes  almost  un- 
bearable; but  it  varies  with  the  different 
joiuts,  and  with  the  degree  and  duration  of 
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their  involvement.  In  degree,  it  maybe  said 
to  increase  steadily  for  several  hours ;  it 
remains  excessive  for  a  time;  and  it  then 
slowly  and  steadily  declines.  Its  character 
IS  very  differently  described  by  different  suf- 
ferers. When  a  joint  is  attacked  bv  rheu- 
matism, the  first  sensation  felt  by  the'patient 
is  one  of  soreness  on  movement.  As  the 
condition  develops,  the  soreness  increases  to 
an  ache  of  a  subdued,  throbbing  character. 
In  the  course  of  a  few  hours  the  ache  '  works 
up '  into  an  intense  pain,  apparently  asso- 
ciated with  a  feehng  of  cramp,  the  slightest 
movement  of  the  articulation  being  almost 
unbearable.  The  severe  pain  now  gradually 
declines — in  some  instances  from  the  time 
the  swelling  reaches  its  height.  After  several 
hours  the  only  pain  that  remains  is  a  dis- 
tressing sensation  as  if  the  parts  had  been 
severely  bruised ;  and  the  effusion  which 
accompanied  the  excessive  pain  having  de- 
clined along  with  it,  rest  of  the  joint  again 
becomes  all-important,  the  very  sUghtest 
movement  being  sufficient  to  restore  the 
wearying  ache.  Finally,  the  pain  completely 
disappears,  and  nothing  remains  beyond  a 
feeling  of  stiffness  and  helplessness  when  the 
joint  is  moved. 

Whilst  the  course  of  the  pain  of  an  acute 
rheumatic  attack  is  usually  such  as  has  been 
described,  it  is  greatly  modified  by  a  variety 
of  circumstances,  such  as  the  particular  joint 
affected,  the  age  and  sex  of  the  patient,  the 
condition  of  the  nervous  system,  and  the 
presence  of  certain  temperaments.  In  some 
instances  the  pains  are  increased  at  night. 

Tenderness  is  a  constant  and  weU-marked 
sjTnptom  of  acute  rhemnatism.  Reference 
has  already  been  made  to  the  effect  of  move- 
ment on  the  paia  in  its  different  stages,  es- 
pecially towards  the  end  ;  and  to  the  charac- 
teristic posture  and  anxious  expression  of 
the  patient,  who  suffers  intensely  from  the 
slightest  shake  of  the  bed,  or  even  a  footfall 
on  the  floor.  Tenderness  finally  declines 
into  the  feeling  of  stiffness  on  movement. 

The  redness  of  a  rheumatic  joint  is  a  simple 
pink  blush  of  erythema,  very  rarely  purpuric. 
Its  intensity  varies  much,  with  the  superficial 
or  deep  situation  of  the  articulation,  and  it  is 
therefore  most  marked  in  connexion  with  the 
joints  of  the  hands  and  feet,  the  knees,  and 
the  ankles. 

Heat  of  the  affected  joint  is  a  well-marked 
objective  sign  of  acute  rheumatism.  The 
skin  over  the  articulation  feels  decidedly 
warmer  to  the  hand  than  the  surroimding 
parts  ;  and  this  observation  is  confirmed  by 
the  thermometer. 

The  electrical  sensibility  of  the  skin  con- 
nected with  an  acutely  rheumatic  joint  has 
been  described  by  Drosdoff  as  being  remark- 
ably diminished,  the  area  of  nervous  altera- 
tion corresponding  exactly  with  the  area  of 
redness,  and  its  duration  with  the  duration 
of  the  other  local  signs  and  symptoms. 


The  famoxt/rite  joints  invoVoed  in  acute 
rheumatism  are  the  larger  articulations,  es- 
pecially the  knees,  ankles,  wrists,  shoulders, 
and  elbows;  the  hip  joint  less  frequently 


than  the  others.  The  fingers  come  next  m 
order  of  frequency ;  then  the  toes  ;  whilst 
the  remaining  articulations  are  more  rarely 
affected. 

Corresponding  rather  closely  with  the  fre- 
quency of  attack  is  the  favowrite  order  of 
invasion ;  the  ankles  being  more  frequently 
the  first  to  be  involved,  then  the  knees,  and 
so  on.  In  other  instances  it  is  observed  that 
the  disease  passes  along  the  joints  of  the 
lower  limbs,  including  the  hips,  to  those  of 
the  upper  limbs ;  frequently  its  distribution 
is  syrnmetrical  bilaterally;  whilst  in  some 
cases  it  is  unilateral,  the  homologous  joints 
of  the  upper  and  lower  limb  being  simul- 
taneously invaded.  The  smaller  joints  suffer, 
as  a  rule,  towards  the  termination  of  the 
attack. 

2.  Subcutaneous  nodules. — In  the  course 
of  acute  rheumatism  in  children  and  adoles- 
cents, more  especially  in  girls,  crops  of  sub- 
cutaneous nodules  are  occasionally  developed 
in  connexion  with  the  joints,  tendon-sheaths, 
and  bones.  These  nodules  are  small  fibroid 
bodies,  varying  in  size  from  a  pea  to  an 
almond,  and  are  readily  discovered  by 
stretching  the  integuments  over  the  affected 
joint,  which  is  best  done  by  gentle  flexion. 
They  then  stand  out  as  pale  elevations  on 
the  prominent  ridges  and  prominences  of  the 
articulation ;  firm,  scarcely  movable,  rarely 
tender,  rounded  in  outline  or  occasionally 
acruninate.  Several  nodules  are  usually 
present  on  a  single  joint ;  but  as  they  appear 
in  crops,  and  have  different  stages  of  develop- 
ment, dechne,  and  disappearance,  their  num- 
bers and  characters  vary  from  day  to  day. 
The  favourite  joints  affected  are  the  elbows, 
knees,  knuckles,  wrists,  and  ankles.  In  con- 
nexion with  the  cranium  the  occipital  region 
frequently  presents  a  great  crop  of  nodules. 
On  the  tendon-sheaths  of  the  forearms  and 
hands  they  are  occasionally  very  distinct,  and 
here  they  are  movable.  They  have  also  been 
found  on  the  vertebrae,  clavicle,  scapula,  ster- 
num, ribs,  ilium,  and  long  bones.  A  fact  of 
significance  is  the  usual  association  of  sub- 
cutaneous rheumatic  nodules,  when  they  are 
large  and  numerous,  with  severe  endocarditis 
and  pericarditis. 

3.  Disorders  of  neiglibov/ring  muscles. — 
The  muscular  pains  of  the  stage  of  invasion 
of  acute  rheumatism  disappear  in  the  de- 
clared disease,  or  are  lost  in  the  presence  of 
more  severe  symptoms.  They  are  rejilaced, 
however,  by  pains  in  the  soft  parts  of  the 
limbs  related  to  the  affected  joints,  especially 
the  muscular  insertions  and  fascise  ;  and  even 
the  whole  limb  may  ache,  with  much  stiffness 
and  a  feeling  of  utter  powerlessness.  Pain- 
ful twitchings  ai-e  also  common,  especially 
during  sleep ;  and  when  the  acute  pain  has 
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passed  off,  marked  muscular  debiUty  remains 

behind.  ,  ,• 

4    Temverature.—kmiB  rheumatism  is 

attended  by  weU-marked  pyrexia,  but  this, 
like  the  disease  as  a  whole,  is  variable  in 
de-i-ee,  course,  and  duration.  The  sudden 
invasion  of  the  several  jomts,  their  speedy 
reUef,  the  alternation  of  extreme  bodily  dis- 
tress with  comparative  comfort,  and  espe- 
cially the  vai-iety  of  pyrexic  diseases  with 
which  the  rheumatism  may  be  comphcated, 
would  hardly  lead  us  to  expect  a  typical 
temperature  ciu-ve.  Nevertheless,  in  imcom- 
phcated  cases  the  fever  follows  a  tolerably 
definite  coiu-se.  Pyrexia  makes  its  appear- 
ance at  invasion  ;  it  continues  as  long  as  the 
local  symptoms  preserve  an  acute  or  subacute 
character;  and  with  them  it  declines  and 
disappears.  The  degree  of  the  pyrexia!,  in 
the  gi-eat  majority  of  cases,  is  in  direct  pro- 
portion to  the  severity  of  the  joint-disease. 
Mild  local  symptoms — that  is,  moderate  pain, 
short  duration  of  symptoms  in  any  given 
joint,  and  a  small  number  of  joints  affected — 
are  accompanied  by  moderate  fever,  ranging 
fi-om  99°  to  102°  F.  On  the  other  hand, 
severe  local  symptoms — that  is,  severe  pain, 
the  full  development  of  the  several  signs  in 
the  affected  parts,  and  the  simultaneous  in- 
volvement of  several  joints — are  attended  by 
a  temperature  of  101°  to  104°  F.  In  another, 
but  vei-y  small,  class  of  cases  the  tempera- 
ture, whatever  it  may  previously  have  been, 
rises  rapidly  to  an  alarming  height,  so  as  to 
be  entirely  out  of  proportion  to  the  joint- 
symptoms,  which  either  continue  as  before, 
or  even  disappear.  This  condition  of  hyper- 
pyrexia is  regarded  in  the  light  of  a  com- 
plication, and  as  such  will  be  presently 
described. 

The  type  of  the  fever  in  uncomplicated 
cases  is  remittent,  the  thermometer  rising 
•25°,  -50°,  or  1-0°  F.  in  the  evening.  The 
primary  elevation  of  temperature  at  the 
commencement  of  the  disease  is  somewhat 
rapid ;  the  decline  or  defervescence  is  de- 
cidedly more  gradual,  although  it  is  generally 
irregular,  being  almost  invariably  broken  by 
temporary  rises,  or  interrupted  by  the  super- 
vention of  some  pyrexic  complication.  Brief 
recrudescences  of  fever,  referable  to  excite- 
ment, exertion,  or  neglect  of  the  primary 
alimentary  and  eliminative  functions,  are 
also  common.  The  occurrence  of  a  true 
relapse  is  marked  by  a  return  of  pyrexia, 
which  probably  presents  the  same  general 
characters  as  before. 

6.  SMn. — Profuse  acid  sweats  constitute 
one  of  the  characteristic  phenomena  of  acute 
rheumatism.  The  brow  is  covered  with 
drops  which  trickle  down  the  face ;  and  the 
whole  body  perspires  profusely,  and  is  bathed 
in  an  atmosphere  of  wet  steam.  Although 
usually  universal,  the  sweats  may  sometimes 
be  unequally  distributed.  It  is  doubtful 
whether  any  relation  can  be  traced  between 


the  amotmt  of  perspiration  and  the  hour  of 
the  day  or  night,  the  temperature,  or  the 
pulse ;  but  it  perhaps  varies  directly  with 
the  severity  of  the  pain.  The  sweats  con- 
tinue throughout  the  whole  attack,  making 
their  appearance  at  an  early  date,  and  dis- 
appearing gradually  with  the  subsidence  of 
the  other  symptoms.  They  do  not  intermit 
in  the  striking  way  of  the  sweats  of  the 
hectic  or  septic  states,  unless  towards  the 
end  of  a  severe  protracted  attack,  when  the 
patient  is  greatly  debilitated ;  but  at  certain 
parts  of  the  day  the  skin  may  be  found  to  be 
perspiring  less  freely,  or  even  to  be  perfectly 
dry.  The  sweat  of  acute  rheumatism  pos- 
sesses a  peculiar  sour,  acrid  odour ;  and  this 
is  so  powerful,  and  pervades  so  thoroughly 
the  neighbourhood  of  the  patient  when  the 
blankets  are  disturbed,  that  the  diagnosis  of 
the  disease  can  frequently  be  made  from  it 
alone.  Like  the  sweat  in  health,  it  is  acid 
in  reaction,  rarely  alkaline  from  decompo- 
sition. No  other  test  can  be  readily  apphed 
to  it  clinically.  The  rheumatic  patient  may 
complain  of  the  unpleasant,  but  never  of  the 
'  weakening '  effect  of  the  perspirations  which 
is  observed  in  hectic  fever;  on  the  contrary, 
he  may  describe  them  as  bringing  great 
relief  to  the  bodily  condition.  In  less  acute 
cases  the  skin  may  present  a  shiny  or  greasy 
appearance,  rather  than  actual  perspiration. 
"When  the  sweats  are  severe,  sudamina  make 
their  appearance,  especially  about  the  trunk  ; 
and  in  some  cases  the  skin  is  covered  with  a 
profase  eruption  of  miliaria. 

6.  Digestive  system.  —  The  tongue  is 
covered  with  a  thick,  white,  moist  fur,  which 
varies  closely  with  the  rheumatic  condition, 
and  serves  as  a  ready  evidence  of  the  same. 
The  thickness  of  the  coating  is  sometimes 
very  great.  Occasionally  the  tongue  is  dry ; 
very  rarely  brown,  baked-looking,  or  cracked. 
The  sense  of  taste  is,  in  a  great  measure, 
lost ;  thirst  is  urgent  and  difficult  to  satisfy ; 
and  the  reaction  of  the  saliva,  or,  more  cor- 
rectly, of  the  fluids  of  the  mouth,  is  said  to 
become  acid.  Appetite  is  lost,  until  the 
disease  begins  to  decline,  when  hunger  re- 
turns very  early  and  urgently.  Sore- throat 
occurs  in  some  cases  during  the  declared 
disease,  but  is  much  less  common  than  in 
the  stage  of  invasion.  Sickness  _  is  rarely 
present.  Dyspepsia,  attended  with  flatu- 
lence, is  common,  unless  the  most  digestible 
food  only  be  given.  Irregularity  of  the 
bowels  is  characteristic  of  acute  rheumatism, 
either  constipation  or  diarrhoea  being  almost 
constantly  present ;  and  the  two  conditions 
frequently  alternate.  Diarrhoea  is  perhaps 
more  common  in  first  than  in  subsequent 
attacks.  The  motions  are  dark  and  foul. 
Pains  in  the  belly  are  by  no  means  rare  and 
are  frequently  connected  with  diarrhoea,  but 
they  occur  also  in  constipation ;  and  at  times 
they  are  accompanied  by  attacks  of  distress- 
ing flatulence. 
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7.  Circulation.  —  The  circulatory  symp- 
toms proper  to  acute  rheumatism  are  modi- 
fied by  compUcations  affecting  the  heart  in 
a  very  large  proportion  of  cases.  "When  no 
special  circulatory  complication  exists,  the 
pulse  is  regular,  80  to  120,  large,  sometimes 
hard,  more  frequently  soft  or  even  dicrotic ; 
but  it  naturally  varies  much  with  the  severity 
and  stage  of  the  disease.  The  effect  of  the 
various  complications  on  the  pulse  will  be 
presently  described. 

8.  Respiratory  system.  —  The  frequency 
of  the  respirations  in  uncomplicated  rheu- 
matism is  somewhat  increased ;  slight  cough 
is  occasionally  present ;  and  under  these  cir- 
cumstances a  few  dry  rhonchi  may  be  heard 
over  the  chest.  On  the  other  hand,  respir- 
atory complications  may  be  of  a  serious  and 
even  fatal  character,  and  will  demand  con- 
sideration in  their  proper  place. 

9.  Urine. — Throughout  an  attack  of  acute 
rheumatism  the  urine  is  scanty,  high- 
coloured,  and  strongly  acid ;  and  it  deposits 
a  quantity  of  urates.  Albuminuria  is  rare. 
Quantitatively  examined,  the  urine  is  found 
to  contain  an  actual  excess  of  urea,  and  a 
considerable  (but  probably  only  a  relative) 
excess  of  uric  acid,  sulphates,  and  colouring- 
matter  (see  Spectroscope  in  Medicine)  ;  the 
water  is  below  the  normal  amount ;  and  the 
chlorides  are  diminished,  although  less  so 
than  in  pneumonia.  Lactic  acid  has  never 
been  found  in  excess.  Any  marked  depar- 
ture from  these  characters  of  the  urine,  es- 
pecially in  the  appearance  of  more  than  a 
passing  trace  of  albumen,  is  to  be  considered 
as  a  complication  of  the  rheumatism. 

10.  Nervous  system. — As  a  rule,  conscious- 
ness and  clearness  of  intellect  are  preserved 
throughout.  Dehrium  is  very  uncommon ; 
and  when  either  dehrium  or  stupor  super- 
venes, it  will  generally  be  found  that,  in 
otherwise  uncomplicated  cases,  the  tempera- 
ture has  risen  to  an  excessive  height.  Very 
rarely  the  pyrexia  remains  moderate  in  these 
circumstances,  and  such  cases  have  been 
described  by  the  name  of  '  cerebral  rhetuna- 
tism.'  There  is  generally  great  distress  of 
mind  in  acute  rheumatism ;  and  in  other 
than  first  attacks,  the  previous  experience  of 
its  severe  and  uncertain  course  and  dangers, 
and  the  recollection  of  the  pains  and  other 
sources  of  bodily  discomfort,  greatly  affect 
the  patient,  and  produce  an  amount  of 
anxiety  which  is  almost  characteristic  of  the 
disease.  Sleep  is  either  impossible,  or  at 
best  is  constantly  broken  and  unrefi-eshing, 
when  the  pain  is  severe. 

11.  Expression.— The  debility  or  prostra- 
tion, which  forms  an  important  element 
of  fever  from  whatever  cause,  is  present  in 
acute  rheumatism,  but  it  is  in  great  measure 
obscured  by  the  expression  referable  to  pain, 
and  by  the  effort  to  preserve  an  easy  position. 
Towards  the  end  of  an  attack,  when  pain  is 
subsiding  and  movement  is  comparatively 


easy,  the  patient  and  the  practitioner  begin 
to  appreciate  the  degree  to  which  the  bodily 
weight  and  strength,  and  the  richness  of  the 
blood,  have  been  reduced.  This  loss  is  always 
great,  and  is  sometimes  extreme,  varying,  of 
course,  with  the  severity  and  duration  of  the 
disease. 

Varieties. — The  description  just  given 
applies  to  a  fully  developed  attack  of  acute 
rheumatism,  without  complication,  of  inde- 
finite but  not  protracted  course,  and  of  favour- 
able termination.  It  is  only  a  minority  of 
cases,  however,  that  are  of  this  nature. 
OccasionaUy  the  symptoms  are  very  mild 
or  the  attack  very  short,  in  which  event  the 
rheumatism  is  said  to  be  subacute.  In 
another  variety  or  '  type '  of  the  disease, 
which  is  common  in  children,  the  articular 
manifestations  are  insignificant  or  even 
'latent,'  but  cardiac,  pleuritic,  and  other 
complications  are  severely  marked,  and  the 
rheumatic  process  is  peculiarly  protracted  in 
the  form  of  relapses  and  recurrences.  Again, 
as  nearly  as  possible  every  second  case  proves 
to  be  complicated  with  some  affection  of  the 
viscera,  especially  the  organs  of  circulation 
and  respiration.  These  departures  firom  the 
'  typical '  course  of  acute  rheumatism,  as  it 
is  called  for  the  sake  of  description,  will  now 
be  considered. 

Subacute  Rheumatism ;  Acute 
Rheumatism  in  Children.  —  Under  the 
name  of  subacute  rheumatism  are  comprised 
a  variety  of  cases  of  the  disease,  which, 
whilst  of  comparatively  little  severity,  exhibit 
the  greatest  possible  differences  in  their  other 
clinical  characters.  Several  well-marked 
groups  of  these  may  be  distinguished,  and 
demand  separate  consideration. 

{a)  The  first  group  of  subacute  cases  is 
one  in  which  the  duration  of  the  disease  is 
unusually  short — probably  from  one  to  three 
days.  The  number  of  joints  affected  is  very 
small ;  and  the  general  symptoms  appear  to 
be  arrested  before  attaining  any  considerable 
severity. 

(b)  In  a  second  group  of  subacute  cases, 
after  exceedingly  mild  invasion-symptoms, 
a  single  joint  only  is  attacked,  with  little 
pyrexia,  whilst  the  skin  presents  a  shiny  or 
oily  dampness  rather  than  true  perspiration. 
The  rheumatism  disappears  in  a  few  days ; 
or  it  shortly  relapses  in  the  same  or  in  some 
other  joint.  This  form  of  subacute  rheu- 
matism may  be  difl&cult  to  diagnose  from 
gout. 

(c)  Widely  different  from  the  foregoing  is 
another  and  the  most  common  variety  of 
subacute  rheumatism.  Such  are  many  of 
the  recurrent  cases  of  the  disease,  and  of  the 
instances  of  first  attacks  in  old  subjects.  It 
may  be  stated  broadly  that  the  first  attack, 
or  first  and  second  attacks,  of  rhexmiatism 
are  more  severe  than  subsequent  ones ;  that 
the  severity  diminishes  with  each  recm-rence 
of  the  disease ;  and  that  persons  attacked  for 
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frpreSra1inn:;te?w.th  the  joints 

Ind  ^he  general  symptoms,  ^-^Ij^^^-f^^^^^^^ 
Bvrexia  and  the  sweats,  are  mild  m  degree, 
Shough  by  no  means  of  short  duration.  In 

Jecm-rent  cases  the  patients  are  frequently 

Sr^aS^acts  of  chronic  d'eSSi^'^ 
whom  exposure  to  some  of  the  determmm^ 
causS  o?rheumatism  has  hghted  up  fresh 
endo  and  peri-carditis,  and  therewith  mode 
rate  fever  and  subacute  rheumatism  of  the 
Ss  The  anxiety  of  the  practitioner  wdl 
confined  to  the  condition  of  the  heart ; 
but  dm-ing  the  progress  of  the  complamt, 
joint  after  joint  may  become  pamtul,  tender, 
shghtly  swollen,  and  red. 

(d)  Acute  Bheiimahsm  in  GMldren,— 
There  is  a  large  and  well-marked  group  ot 
cases  of  rheumatism  in  children,  m  which 
the  disease  runs  what  may  be  called  &  latent 
course.    The  jomts  are  so  shghtly  attected 
that  the  characteristic  signs  and  symptonas 
of  rheumatism  may  be  entirely  overlooked. 
Children  frequently  pass  through  an  attack 
of  acute  rheumatism  without  the  true  nature 
of  the  complaint  being  suspected  by  then: 
medical  attendant;  and  in  other  mstances 
the  diagnosis  is  first  made  on  the  discovery 
of  one  or  other  of  its  familiar  comphcations, 
notably  heart-disease.   The  child  is  feverish, 
and  may  or  may  not  complain  of  pain  and 
tenderness  in  the  limbs,  and  of  sore-throat. 
Moderate  sweUing  and  redness  of  the  af- 
fected joints  pass  unheeded  in  the  full  and 
high-coloured  body  of  the  patient ;  and  pain 
and  tenderness  in  these  subjects  are  either 
entirely  disregarded,  or  referred  to  '  growing,' 
or  to  '  a  cold.'    Lastly,  the  sweats  are  much 
less  profuse,  or  entirely  wantmg,  the  skm 
being  hot,  with  but  a  moderate  degree  of  fever. 
Whilst  the  disease  in  children  runs  this  ex- 
ceedingly mild  course,  but  one  which  may 
develop  a  relapsing  and  recurrent  type,  it  is 
accompanied,  in  a  comparatively  large  pro- 
portion of  cases,  with  acute  cardiac  disease — 
endocarditis  and  pericarditis — a  fact  which 
greatly  increases  the  necessity  for  an  early 
diagnosis.    It  is  in  these  and  other  varieties 
in  children  that  subcutaneous  nodules  are 
so  often  found ;  and  pleurisy,  erythema,  and 
chorea  may  also  be  present.    A  more  com- 
pletely latent  form  of  acute  rheumatism  has 
been  described  by  Graves,  in  which  articular 
symptoms  are  entirely  wanting,  whilst  the 
other  symptoms  may  be  of  the  usual  cha- 
racter, and  follow  the  usual  course.^ 

When  these  four  prominent  groups  of 
subacute  rheumatism  have  been  described, 
there  still  remain  a  large  number  of  mUd 
cases,  which  are  too  indefinite  to  be  treated 
of  in  a  general  article.  AH  possible  varieties 
of  the  disease  will  be  encountered  in  practice, 
according  as,  on  the  one  hand,  the  '  typical ' 

1  CUn.  Med.,  p.  914, 1848. 


course  is  pursued,  or,  on  the  other  hand,  the 
disease  assumes  a  subacute  character. 

Complications. — Acute  rheumatism  is  fre- 
quently accompanied  by  certain  other  affec- 
tions, which  modify  its  course,  and  greatly 
increase  its  gravity.  The  appearance  of  these 
complications  is  in  every  case  anxiously  ap- 
prehended ;  and  the  prevention  of  the  most 
serious  of  them  is  regarded  as  the  chief  in- 
dication in  the  treatment  of  the  disease.  The 
principal  are— inflammation  of  the  heart  and 
pericardium ;  hypersemia  and  inflammation 
of  the  lungs,  bronchi,  and  larynx  ;  inflamma- 
tion of  the  different  serous  membranes  ; 
various  nervous  affections,  such  as  chorea, 
meningitis,  and  mental  derangement ;  erythe- 
matous eruptions  ;  scarlatina ;  albuminuria  ; 
hyperpyrexia  ;  hsemorrhages  ;  and,  lastly, 
various  concomitant  or  intercurrent  condi- 
tions. ^.     .  , 

The  relations  of  these  complications  to 
acute  rheumatism  are  very  various.  The 
largest  and  by  far  the  most  important  group, 
comprising    cardiac    inflammations,  pneu- 
monia,  pleurisy,  peritonitis,  erythema  no- 
dosum, chorea,  and  meningitis,  can  only  be 
described  as  having  an  intimate  but  still 
obscure   genetic  relation  to  rheumatism. 
This  relation  is  mdicated  in  many  ways, 
such  as  the  frequency  of  their  occurrence 
during  an  attack  of  acute  rheumatism ;  the 
comparative  infrequency  of  certain  of  them 
in  any  other    connexion  ;    the  manifest 
analogy  that  exists  between  the  parts  affected 
in  some  of  them  and  the  jomts ;  the  direct 
increase  of  their  frequency  with  the  intensity 
of  the  general  rheumatic  symptoms,  that  is, 
of  the  cause  of  the  disease  ;  the  transient 
and  migratory  character  which  they  may 
present,  alternating  as  they  sometimes  do 
with  each  other  and  with  the  arthritis ;  their 
occasional  occurrence  before  the  joint-syinp- 
toms,  or  even  without  them,  constituting 
acute  rheumatism  without  arthritis ;  their 
appearance  in  the  person  of  a  blood-relation 
of  a  rheumatic  subject ;  their  amenability  to 
anti-rheumatic  treatment ;  and,  lastly,  their 
occurrence  in  the  course  of  acute  rheumatism 
as  a  part  only  of  a  manifestly  general  disease. 

Other  complications  appear  to  be  effects  of 
rheumatism,  such  as  albuminuria  and  mental 
disorder  ;  and  chorea  is  beheved  by  some 
authorities  to  belong  to  this  category  rather 
than  to  the  former.  Scarlatina,  dysentery, 
and  profuse  hsemorrhages  are  perhaps  related 
to  it  cBtiologically.  Lastly,  such  comphca- 
tions as  bronchitis,  hyperpyrexia,  and  de- 
lirium tremens  are  to  be  considered  as  merely 
concomitant  or  intercurrent  conditions. 

The  chief  of  these  compUcations  must  now 
be  considered  in  detail,  in  the  order  of  their 
relative  importance. 

1.  Cardiac  complications.— These  are 
by  far  the  most  frequent  complications  of 
rheumatism,  being  present  in  no  fewer  than 
50  per  cent,  of  all  cases.    The  percentage  of 
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acute  cardiac  disease  is,  however,  less  than 
this-ahnost  certainly  about  one-third,  the 
remaining  cases  being  chronic,  or  chronic 
and  acute  cardiac  disease  combined.  These 
numbers  refer  only  to  structin-al  disease  of 
the  heart,  namely,  simple  or  ulcerative  en- 
docarditis, pericarditis,  myocarditis,  and  the 
eflects  of  these,  singly  or  in  combmation. 
JUut,  besides  mflammatory  affections,  there 
rnay  occur  functional  disorders  of  the  heart, 
characterised  chiefly  by  palpitation,  cardiac 
distress,  and  the  presence  of  various  ab- 
normal physical  signs.  According  to  some 
observers,  the  latter  class  are  of  as  frequent 
occurrence  as  the  former.  It  is  more  than 
possible  that  the  evanescent  cardiac  mur- 
murs by  which  they  are  recognised  are 
sometimes  produced  by  small  vegetative 
growths  on  the  valves  which  afterwards  dis- 
appear. 

The  circumstances  under  which  cardiac 
inflammation  most  frequently  makes  its  ap- 
pearance in  acute  rheumatism  are— first,  and 
specially,  early  age,  rheumatic  children  rarely 
escaping  disease  of  the  heart,  youths  seldom, 
and  the  liabihty  rapidly  duninishing  after 
the  thirtieth  year ;  secondly,  severity  of  the 
rheumatic  attack— with  which  the  liability 
to  cardiac  comphcation  increases  directly — in 
the  adult;  thirdly,  the  female  sex— women 
bemg  more  subject  to  rheumatic  disease  of 
the  heart  than  men ;  and,  fourthly,  neglect  of 
proper  treatment  during  and  after  the  attack. 

The  time  of  appearance  of  cardiac  symp- 
toms has  been  variously  stated  by  diSerent 
observers.  As  a  matter  of  fact,  they  are 
generally  discovered  when  the  patient  comes 
under  observation;  they  certaualy  begin  most 
frequently  m  the  first  week  of  illness ;  but 
they  by  no  means  uncommonly  make  their 
appearance  in  the  second  week,  and  may 
occm'  at  any  period. 

Inflammation  of  the  heart  and  pericardium 
are  fully  described  under  their  appropriate 
headings   {see    Heart,    Inflammation  of: 
1.  Acute  Endocarditis  ;  2.  Ulcerative  Endo- 
carditis;  and  Pericardium,  Diseases  of).  The 
influence  of  the  presence  of  cardiac  compli- 
cations on  the  course  and  prognosis  of  an 
attack  of  acute  rheumatism  is  so  important 
as  to  alter  the  whole  aspect  of  the  case,  and 
to  prove  the  chief  cause  of  anxiety.  Affec- 
tions of  the  heart  are  by  far  the  most  com- 
mon cause  of  death  from  rheumatism,  im- 
mediate and  remote;  and  even  if  they  do 
not  prove  fatal,  they  constitute  the  most  dis- 
tressing of  the  remote  effects  of  the  disease. 
Eheumatic  inflammation  of  the  heart  in 
children,  like  the  arthritis  in  these  subjects, 
is  often  slight  at  first,  and  is  therefore  liable 
to  be  overlooked  or  disregarded ;  but  it  is  a 
process  which — partly,  no  doubt,  in  conse- 
quence of  this  circumstance — may  lead  to 
grave  disease. 

2.  Respiratory  complications.— Dis- 
eases of  the  respiratory  organs  have  been 
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variously  stated  to  occur  in  from  one  in 
every  six  to  one  in  every  sixteen  cases  oV 
acute  rheumatism  ;  and  in  the  larger  pro 
portion  of  immediately  fatal  cases  they  are 
the  du-ect  cause  of  death— frequently  in  as- 
sociation with  endocarditis  and  pericarditis 
ihe  most  common  is  pleuro-pneumonia  • 
pleurisy  alone  the  next ;  then  pneumonia ' 
severe    bronchitis,    pulmonary  congestion! 

■u  ^f'^^y^g^tis  are  more  rare.  They  may 
probably  occur  at  any  period  of  the  rheu- 
matic attack;  but  the  gravest  forms  will 
necessarily  appear  towards  the  termination, 
tor  the  obvious  reason  that  they  eo  frequently 
prove  fatal.  The  supervention  of  acute  re- 
spiratory diseases  is.  as  a  rule,  easily  recog- 
nised by  the  appearance  of  their  several 
symptoms  and  signs. 

3.  Hyperpyrexia.— This  is  one  of  the 
most  alarmmg  complications  of  acute  rheu- 
matism, but  happily  one  of  the  most  rare, 
ihe  condition  is  fully  described  in  another 
article  (see  Temperature).  Hyperpyrexia 
may  occur  at  any  period  of  the  disease; 
generally  when  the   symptoms  are  fuUy 
developed;  but  even  during  convalescence. 
The  prmcipal  indications  of  the  approach  of 
hyperpyrexia,  which  it  is  of  the  last  impor- 
tance to  recognise,  are  flushing  of  the  face ; 
brightness  and  restlessness  of  the  eyes ;  an 
eager,  excited  expression  and  behaviour; 
disappearance  of  pain  and  sweUing  from  the 
joints,   and  arrest   of    the  perspirations ; 
dehrimn;    and    increase   of   the  general 
symptoms  of  fever.    On  the  occurrence  of 
any  of  these  symptoms  in  an  otherwise  un- 
comphcated  case  of  acute  rheumatism,  the 
temperature  should  at  once  be  taken,  and 
the  observation  repeated  every  half-hour. 
If  the  body-heat  prove  to  be  over  103°  F.,  and 
to  be  stiU  rising,  measures  must  be  imme- 
diately adopted  to  prevent  the  hyperpyrexia, 
which  is  certainly  threatening. 

4.   Nervous    complications.  —  The 
reputed  frequency  of  these  comphcations  has 
been  greatly  reduced  since  the  discovery 
that  the  majority  of  the  cases  of  so-caUed 
'  cerebral    rheumatism  '    and   '  rheumatic 
meningitis '  are  really  instances  of  hyper- 
pyrexia.    These  cases  bemg  excluded,  the 
frequency  of  cerebral  disturbance,  in  other- 
wise  uncomplicated    rheumatism,   is  not 
greater  than  in  other  pyrexial  diseases.  Cere- 
bral embolism  may  occur  from  endocarditis ; 
meningitis  is  very  rarely  observed  ;  insanity 
has  been  described  in  connexion  with  acute 
rheumatism  (see  Mania).   Delfrium  tremens 
occasionally  supervenes  when  there  is  a  his- 
tory of  alcoholism.  Other  causes  of  delirium 
in  acute  rheumatism  are  pericarditis  and 
the  salicylates.     Chorea  bears  a  remark- 
able  relation    to   acute    rheumatism  {see 
Chorea).    Occasionally  it  appears  during  an 
attack ;  and  choreic  twitchmgs  may  thus  be 
the  prominent  symptoms  during  the  first 
days  of  the  illness,  especially  in  children. 


BHEUMATISM,  ACUTE 


671 


5.  Cutaneous  complications.— In  a 

smaU  proportion  of  instances,  acute  rheu- 
matism, or  a  condition  which  practicaUy 
cannot  be  distmguished  from  it,  is  associated 
with  erythema;  sometimes  the  axthritic  symp- 
toms, sometimes  the  skm-affection,  being 
the  first  to  appear,  and  the  two  conditions, 
or  the  erythema  alone,  being  further  asso- 
ciatedwith  some  of  the  complications  already 
mentioned.  Urticaria  is  less  frequently  seen 
in  the  same  connexions.  A  remarkable  con- 
dition, in  which  arthritic  symptoms  are 
associated  with  purpura,  haemorrhages,  vas- 
cular thromboses,  and  possibly  ulcerative 
endocarditis  and  its  complications,  is  known 
as  peliosis  rheurnatica,  or  purjmra  rlieit- 
matica.  Sudamina  and  miliaria  have  been 
already  noticed.  See  Erythema  ;  Puepura  ; 
and  Urticaria. 

6.  Renal  complications. — Albummuria 
does  not  occur  in  more  than  |  or  1  per  cent, 
of  all  cases  of  acute  rheumatism ;  and  the 
so-caUed  '  rheumatic  nephritis  '  has  probably 
no  real  existence.  The  frequency  of  albu- 
minuria is  not  greater  than  can  be  accounted 
for  by  renal  embohsm,  the  probable  existence 
of  chronic  cardiac  and  renal  disease,  the 
possible  association  of  scarlatina,  and  the 
presence  of  pyrexia. 

7.  Serous  inflammations. — Peritonitis 
is  a  very  rare  complication,  described  chiefly 
by  French  writers.  Eheumatic  '  orchitis,' 
or  inflammation  of  the  tunica  vaginalis,  is 
occasionally  met  with.  Eheumatic  pleurisy 
and  meningitis  have'  been  referred  to. 

8.  Gout. — When  acute  rheumatism  at- 
tacks a  subject  of  the  gouty  diathesis,  its 
symptoms  may  be  considerably  modified. 
The  pain,  sweUmg,  and  selection  of  particular 
joints  have  aU  a  gouty  character  more  or 
less ;  and  whilst  the  disease  is  more  amen- 
able to  treatment  directed  against  the  gout, 
it  has  possibly  a  greater  tendency  to  lapse 
into  a  chronic  affection  of  the  smaller 
joints. 

9.  Scarlatina. — Scarlatina  may  be  con- 
tracted in  the  course  of  acute  rheumatism, 
or  during  convalescence.  The  occurrence  of 
rheumatism  as  a  compUcation  or  sequela  of 
scarlatina — a  much  more  frequent  and  im- 
portant association— is  discussed  under  Scar- 
let Fever.  The  two  diseases  may  mutually 
predispose  to  each  other,  by  lowering  the 
general  health  and  increasing  the  hability  to 
chill ;  but  some  authorities  hold  that  many 
of  the  ordinary  compUcations  of  scarlatina, 
as  well  as  the  arthritis,  such  as  serous  in- 
flammations and  nephritis,  are  essentially 
rheumatic. 

Course,  Duration,  Terminations,  and 
Sequels. — The  course  of  acute  rheumatism 
is  extremely  indefinite.  The  natural  dura- 
tion under  expectant  treatment  is  about 
three  weeks.  The  average  duration  of  acute 
symptoms  imder  the  same  treatment  has 
been  estimated  at  nine  days;  it  is  rather 


less  under  certain  other  methods  of  treat- 
ment ;  and  it  is  much  prolonged  by  neglect. 
The  entire  duration  of  an  attack  is  much 
greater  than  this,  and  necessarily  less  de- 
finite, namely,  two  to  six  or  even  ten  weeks ; 
and,  speaking  broadly,  it  increases  with  the 
age  of  the  patient,  up  to  middle  age. 

The  patient  being  convalescent,  a  relapse 
of  the  disease  by  no  means  imcommonly 
occurs,  after  a  few  days  or  weeks.  The  fi-esh 
rheumatism  may  attain  any  degree,  from  a 
slight  swelling,  redness,  and  pain  of  a  single 
joint,  to  a  combination  of  the  various  symp- 
toms, as  severe  as  the  first,  or  possibly  more 
so,  associated  with  fresh  complications.  Oc- 
casionally, two  or  even  more  relapses  may 
ocom". 

Convalescence  is  generally  protracted  (be- 
fore the  health  is  perfectly  restored) ;  and  it 
is  very  common  to  hear  persons  who  have 
suffered  from  acute  rheumatism  state  three 
or  four  months  as  the  time  they  were  '  ill.' 
Convalescence  is  accompanied  by  desqua- 
mation involving  the  hands  and  feet,  and 
perhaps  the  body  generally;  and  may  be 
marked  by  obstinate  anaemia.  In  many 
cases  stiffness,  pain,  and  weakness  continue 
indefinitely  in  the  joints  and  neighbouring 
muscles.    Nodules  may  remain  for  months. 

The  great  majority  of  cases  of  acute  rheu- 
matism ultimately  end  in  recovery,  the  pro- 
portion of  deaths  as  the  immediate  result  of 
an  attack  being  only  about  4  per  cent.  On 
the  other  hand,  a  large  number  of  persons 
suffer  from  remote  effects  of  the  disease, 
many  of  which  are  not  only  distressing,  but 
likely  to  lead  to  death.  Of  the  immediately 
fatal  cases,  the  larger  proportion  terminate 
in  the  first  or  second  weeks,  and  are  asso- 
ciated with,  if  not  actually  due  to,  acute 
disease  of  the  respiratory  organs.  The  fatal 
cases  which  present  cardiac  disease,  espe- 
cially acute  pericarditis,  are  scarcely  less 
numerous.  Altogether  it  may  be  said  that 
from  a  half  to  three-fourths  of  all  cases  of 
death  during  acute  rheumatism  are  referable 
to  acute  cardiac  and  pulmonary  disease, 
either  separately  or  combined.  It  is  doubtful 
whether  acute  rheumatism  per  se  ever  proves 
fatal — that  is,  whether  any  patient  dies  from 
excessive  pain,  pyrexia,  sweating,  and  conse- 
quent exhaustion.  Hyperpyrexia  is  the  most 
common  cause  of  death  next  to  pulmonary 
and  cardiac  complications.  In  a  small  num- 
ber of  cases,  meningitis,  acute  alcoholism, 
and  other  complications  lead  to  a  fatal  ter- 
mination. In  children  the  disease  sometimes 
assumes  an  obstinately  recurrent  type,  fresh 
inflammation  of  the  heart  and  pleura,  fi-esh 
nodules,  and  possibly  chorea,  making  their 
appearance  in  various  associations,  and  fre- 
quently leading  to  a  fatal  result. 

The  remote  consequences  of  acute  rheu- 
matism are,  on  the  whole,  more  serious  than 
the  immediate  effects.  In  a  few  instances 
the  disease  leaves  behind  it  a  condition 
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of  joints  which  passes  into  '  clironic  rheu- 
matism' or  'rheumatic  arthritis.'  A  more 
common  effect  is  valvular  disease  of  the 
heart,  which  is  referable  in  the  majority  of 
mstances  to  acute  endocarditis  occurring  as 
a  complication  of  rheumatism.  It  is  impos- 
sible to  estimate  the  number  of  cases  of 
disease  of  the  lungs,  vessels,  brain,  kidneys, 
and  other  organs,  which,  in  their  turn,  are 
caused  by  such  heart-disease.  It  is  also 
probable  that  the  vessels  suffer  directly  from 
the  effects  of  rheumatism.  "When,  in  addi- 
tion to  these  effects,  we  consider  the  debility, 
emaciation,  and  anaemia  which  it  induces, 
the  remote  effects  of  pneumonia  and  pleurisy, 
of  chorea,  and  of  the  other  less  common 
complications  of  rheumatism,  as  well  as  the 
liability  to  a  return  of  the  disease  and  its 
complications  which  seems  to  be  engendered 
by  a  first  attack,  it  is  difficult  to  exaggerate 
the  extent  and  seriousness  of  the  ultimate 
results  of  this  malady.   See  also  Tabes  Doe- 

SALIS. 

Pathology.— The  pathology  of  acute 
rheumatism  is  still  obscure,  and  in  the 
present  article  it  will  be  sufficient  to  enu- 
merate the  principal  theories  upon  the 
subject. 

1.  Lactic  acid  theory. — Lactic  acid  accu- 
mulates in  the  body,  and  the  symptoms  are 
directly  referable  to  the  action  of  this  poison 
upon  the  system  (Prout,  Todd,  Eichardson). 

2.  Nervous  theory. — Chill  of  the  peri- 
pheral parts  of  the  body,  especially  of  the 
skin  and  joints,  causes  disturbance  of  corre- 
sponding parts  of  the  central  nervous  system  ; 
and  this  gives  rise  to  pain  and  vaso-motor  (?) 
or  trophic  changes  of  the  same  peripheral 
parts,  and  to  fever  (Oanstatt ;  Seitz). 

3.  Combination  of  1  and  2. — Chill  causes 
accumulation  or  retention  of  lactic  acid  ;  this 
acts  on  the  central  nervous  system ;  and  the 
disordered  nervous  centres  react  upon  the 
joints,  &c.,  as  in  2  (Senator). 

4.  Combination  of  2  and  1. — Chill  dis- 
turbs the  nervous  system;  this  disturbs 
metabolism  generally ;  lactic  or  uric  acid,  or 
both,  are  retained,  and  act  as  poisons  (Fuller, 
Latham). 

5.  As  the  result  of  chill,  some  poisonous 
product  is  formed  within  the  system,  which, 
according  to  individual  proclivity  or  the 
nature  of  the  products  engendered,  excites 
acute  articular  affection,  or  multiple  neuritis, 
or  acute  spinal  paralysis  (Bastian.  See 
Neuritis,  Multiple). 

6.  Infective  theory. — Chills  are  attended 
with  the  entrance  of  micro-organisms  into 
the  system,  and  endocarditis  is  the  result. 
The  joint -symptoms  are  secondary  and 
embolic,  as  in  pyaemic  arthritis  (Hueter). 

7.  Germ  theory. — The  disease  is  due  to 
the  presence  in  the  blood  of  a  micro-organ- 
ism or  a  variety  of  micro-organisms  (SaHs- 
bury,  Immermann). 

These  organisms  may  enter  the  body  by  the 
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tonsils,  and  their  morbid  activity  may  be  con- 
fined to  the  lymphatic  system,  particularly 
the  serous  and  synovial  cavities  (Mantle). 

8.  Follicular  tonsillitis  partially  devital- 
ises  a  number  of  leucocytes,  which  estab- 
lish  disorder  of  nutrition  and  perverted 
function  in  distant  parts  by  accumulating 
within  and  without  the  capillaries,  particu- 
larly when  these  are  contracted  by  cold  or 
by  fright  (Stewart). 

9.  Mala/rial  or  miasmatic  theory. — Eheu- 
matism  is  due  to  the  presence  in  the  system 
of_  a  poison,  which  is  of  the  nature  of  a 
miasm,  entering  from  without.  This  miasm 
is  generically  allied  to,  but  specifically 
distinct  from,  the  miasm  of  malarial  fever 
(Maclagan).  Its  development  on  the  earth 
may  be  related  to  rainy  weather;  its  dis- 
semination to  subsequent  dry  weather 
(Gabbet,  Edlefsen,  Pel). 

Without  attempting  to  criticise  these 
theories,  we  may  conclude  that,  whilst  the 
true  pathology  of  acute  rheumatism  cannot 
possibly  be  settled  imtil  the  essential  nature 
of  fever  is  thoroughly  understood,  the  most 
promising  directions  fi-om  which  we  may 
expect  light  to  be  thrown  upon  it  are,  first, 
the  effect  on  the  system  of  organic  poisons, 
whether  introduced  from  without,  or  pro- 
duced within  it  as  the  intermediate  products 
of  nutrition ;  and,  secondly,  the  intimate 
relation  of  the  nervous  system  to  the  body- 
heat,  to  the  skin,  and  to  nutrition. 

Under  these  circumstances  it  is  impos- 
sible at  present  to  estimate  the  respective 
significance  and  relative  importance  of  the 
phenomena  constituting  the  '  disease  '  rheu- 
matism.   But  for  the  purpose  of  intelligible 
description,  it  is  necessary  that  such  of  the 
phenomena  as  are  only  occasional  in  their 
appearance  should  be  separated  fi-om  such 
as  are  constant  in  a  fully  developed  case ; 
and  that  the  latter  should  be  treated  as  the 
essential  symptoms  of  the  disease,  whilst  the 
former  are  regarded  as  comphcations.  The 
constant  phenomena,  in  this  sense,  of  acute 
rheumatism  in  the  adult,  are  perhaps  only 
three,  namely,  fever,  sweats,  and  arthritis ; 
whilst  inflammation  of  the  cardiac  structures, 
lungs,  and  serous  membranes  would  be  in- 
cluded under  the  head  of  the  occasional 
phenomena  or  complications.    This  plan  of 
description  of  acute  rheumatism  has  been 
adopted  in  the  present  article,  for  conveni- 
ence sake  only,  and  implies  no  actual  criticism 
of  the  theories  of  the  pathology  of  the  disease 
jiist  enumerated ;  although  with  several  of 
them  it  necessarily  cannot  agree.    It  must 
also  be  understood  that  whilst  these  are  the 
common  manifestations  of  acute  rheumatism, 
they  do  not  constitute  the  disease,  and,  in- 
deed, may  all  be  present  independently  of  it. 
The   single  symptom  which,  as  far  as  is 
known,  is  peculiar  to  rheumatism,  is  the 
development   and  disappearance  of  sub- 
cutaneous nodules. 
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Diagnosis— Although  acute  rheumatism 
can  generaUy  be  easily  recognised,  its 
diagnosis  is  sometimes  a  matter  of  the 
greatest  difficulty. 

In  the  stage  of  invasion,  it  is  most  readily 
confounded  with  the  acute  specific  fevers, 
including  influenza  and  catarrh,  m  which 
pyrexia  and  achmg  of  the  limbs  are  prominent 
symptoms,  and  which  are  indeed  at  times 
compUcated  with  rheimaatism.  If  sore-throat 
be  comparatively  well-marked,  and  the  deve- 
lopment of  the  joint-affection  slow,  the  prac- 
titioner may  be  led  to  diagnose  simple 
catarrh  instead  of  rheumatism,  and  to  make 
light  of  a  complaint  which  is  about  to  develop 
into  a  serious  disease.  In  every  doubtful 
case  a  certain  number  of  facts  should  be 
kept  clearly  in  view,  namely,  the  history  of 
the  attack;  the  possible  occurrence  of 
previous  attacks  of  rheumatism ;  the  family 
history ;  the  absence  of  symptoms  charac- 
teristic of  other  diseases,  such  as  eruptions 
or  coryza ;  the  development  of  pain  or  ten- 
derness in  a  definite  joint,  and  acid  sweats  ; 
and,  most  important  of  all,  the  discovery  of 
the  signs  of  inflammation  of  the  heart. 

In  the  second  or  declared  stage,  when  one 
or  more  joints  are  involved,  an  entirely 
different  group  of  diseases  have  to  be 
diagnosed  from  rheumatism,  namely,  gout, 
'  rheumatic  arthritis,'  gonorrhoea!  rheuma- 
tism, pysemia,  glanders,  and  acute  synovitis 
or  arthritis  of  traumatic  or  diathetic  origin. 
In  doubtful  cases  the  characteristic  phe- 
nomena of  rheumatism  must  be  kept  clearly 
in  mind,  especially  the  transient  and  erratic 
course  of  the  arthritic  symptoms,  and  the 
probable  presence  of  cardiac  complications. 

Acute  gout  may  generaUy  be  diagnosed 
by  the  sudden  invasion  at  night  of  a  single 
joint — probably  the  great  toe,  in  a  man  of 
middle  or  advanced  age ;  by  the  severity  of 
the  pain,  which  is  relieved  by  the  occurrence 
of  a  characteristic  sweUing  of  the  part ;  by 
the  history  of  previous  attacks  of  the  same 
description;  by  the  insignificant  amoimt  of 
constitutional  disturbance  attending  the 
arthritis;  and  by  the  strict  localisation  of 
tenderness,  as  compared  with  swelling, 
when  the  acme  is  passed.  The  discovery  of 
uric  acid  in  the  serum  will  definitely  settle 
the  diagnosis  of  gout. 

Pyamia  is  usually  associated  with  an  in- 
jury or  pre-existing  surgical  disease.  Eigors 
are  the  rule,  whilst  they  are  the  exception 
in_  rheumatism ;  the  fever  has  a  deeply  re- 
mittent character ;  the  sweats  are  distinctly 
intermittent ;  the  arthritis  is  neither  tran- 
sient nor  migratory,  but  may  advance  to 
suppuration  of  the  jomts;  and  symptoms 
of  blood-poisoning,  phlebitis,  and  extensive 
and  multiple  visceral  disease  shortly  super- 
vene. Still  it  is  a  fact,  which  cannot  be 
insisted  upon  too  strongly,  that  cases  of 
pyemia  are  frequently  mistaken  at  first  for 
acute  rheumatism. 
II. 


Gonorrhoeal  rheumatism  may  be  recog- 
nised by  being  persistent,  whether  one  or 
more  joints  be  involved;  by  the  type  and 
degree  of  the  pyrexia ;  by  the  absence  of 
cardiac  complications,  as  a  rule  ;  by  the  pre- 
sence of  conjunctivitis ;  and,  most  certainly 
of  all,  by  the  co-existence  of  a  urethral  dis- 
charge. 

Bheumatic  a/rtlvritis  may  be  distinguished 
by  the  characteristic  deformity  of  the  joints. 

For  the  diagnosis  of  glanders,  see  Glan- 
ders. 

Ordinary  synovitis  is  rarely  multiple ;  is 
persistent  and  not  migratory;  and  has  an 
appreciable  cause,  whether  traumatic  or  dia- 
thetic.   See  Joints,  Diseases  of. 

The  numerous  difficulties  which  beset  the 
diagnosis  of  subacute  rheumatism,  in  chil- 
dren especially,  have  already  been  sufficiently 
dwelt  upon. 

Peognosis. — In  a  disease  which  runs  so 
imcertain  a  course,  and  which  may  be  com- 
plicated by  such  a  variety  of  dangers,  the 
prognosis  is  necessarily  most  imcertain.  The 
proportion  of  fatal  cases,  and  of  cardiac  com- 
pUcations,  and  the  average  duration  of  an 
attack,  can  easily  be  stated ;  but  in  a  given 
case  there  is  at  first  no  positive  means  of 
foretelling  what  course  the  disease  will  run 
in  any  one  of  these  respects.  The  prognosis 
must  be  specially  guarded  in  persons  worn 
out  by  mental  or  physical  overwork  or 
anxiety;  in  young  women  of  faU  flabby 
habit,  with  tendency  to  anaemia  and  disturb- 
ance of  the  uterus,  stomach,  and  circulation ; 
and  in  women  after  delivery — all  subjects  in 
whom  cardiac  inflammation  and  failure,  and 
pulmonary  complications,  are  to  be  appre- 
hended. Ill-declared,  '  weak '  symptoms, 
connected  with  the  joints,  indicating  that 
the  bodily  strength  and  power  of  resistance 
are  low,  are  less  favourable  than  weU-pro- 
nounced  '  honest '  pains  and  a  warm  sweat- 
ing skin,  which  generaUy  point  to  a  favour- 
able termination  as  regards  life.  It  must, 
however,  be  observed  that  the  risk  of  com- 
plications in  some  degree  increases  with  the 
severity  of  the  local  symptoms.  The  prob- 
abiHty_  of  cardiac  complications  decidedly 
declines  after  the  first  week,  but  the  possi- 
bUity  continues  as  long  as  fresh  joints  are 
being  invaded.  Eheumatism  of  the  joints 
may  be  expected,  on  the  whole,  to  run  a 
mild  course  in  children,  but  it  must  not  be 
forgotten  that  the  course  of  it  may  be  pro- 
tracted by  the  occurrence  of  relapses  and 
recurrences ;  and  that  the  danger  of  cardiac 
complications  is  very  great.  In  old  subjects 
it  may  be  safely  assumed  that  the  disease 
wiU  end  favourably.  The  supervention  of 
pulmonary  complications,  especiaUy  in  asso- 
ciation with  cardiac  disease,  or  of  hj^ier- 
pyrexia,  should  cause  anxiety,  as  immediately 
threatening  life.  The  prognostic  significance 
of  nodules  is  important.  Eemote  danger  from 
aeute  rheumatism  is  chiefly  to  be  estimated 
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by  the  occiirrence  of  heart-disease,  and  by  the 
nature  of  the  same. 

Treatment.— The  difficulties  which  beset 
an  attempt  to  give  an  exact  estimate  of  the 
relative  and  absolute  value  of  the  different 
measiures  that  have  been  proposed  for  the 
treatment  of  acute  rheinnatism,  may  be  said 
to  be  almost  insurmountable.  Under  the 
most  favourable  circumstances  the  number 
of  carefully  observed  cases  of  any  disease, 
subjected  to  a  particular  treatment,  must  be 
very  large  before  a  safe  conclusion  can  be 
drawn  respecting  the  result.  The  most 
favoiurable  circumstance  for  therapeutical 
observations  is  manifestly  uniformity  of  the 
course  of  the  morbid  process.  This  con- 
dition is  as  much  as  possible  wanting  in  the 
problem  before  us.  Rheumatism  is  a  dis- 
ease of  practically  indefinite  duration,  of 
infinite  degree  of  severity,  and  beset  with  a 
number  of  complications.  It  is  not  always 
possible  to  estimate  the  duration  of  the 
attack  when  the  case  first  comes  under 
observation.  Lastly,  many  of  the  recorded 
cases  have  been  treated  by  such  complicated 
methods,  that  it  is  firequently  quite  im- 
possible to  eliminate  the  respective  effects  of 
the  various  drugs  administered.  In  approach- 
ing the  question  of  the  relative  value  of 
the  different  kinds  of  treatment,  these  facts 
cannot  be  kept  too  clearly  in  view,  for  per- 
haps no  disease  has  been  alleged  to  have 
been  successfully  treated  by  so  many  differ- 
ent remedies. 

1.  General  treatment.  —  "When  called 
upon  to  treat  a  case  of  acute  rheumatism, 
the  practitioner  must,  in  the  first  place, 
make  certain  special  arrangements  for  the 
nursing  of  the  patient.  In  addition  to  the 
ordinary  measures  proper  in  every  case  of 
an  acute  febrile  disease  which  will  probably 
prove  of  some  duration,  he  must  especially 
secure  for  the  rheumatic  patient  perfect 
quiet,  extreme  gentleness  of  every  necessary 
movement,  and  the  prevention  or  relief  of 
the  discomfort  attendant  on  constant  and 
profuse  perspirations.  Next  to  a  good  strong 
nurse,  and  perfect  hygienic  arrangements  of 
the  sick-room,  a  proper  bed  is  of  the  utmost 
importance  in  the  general  managenient  of 
the  case.  The  bed  must  be  firm ;  standing 
on  a  firm  floor;  sufficiently  narrow;  and 
placed  in  such  a  position  as  to  be  readily 
accessible  from  either  side,  and  to  allow  the 
attendants  to  reach  any  part  of  the  limbs  or 
trunk  of  the  patient  without  interfering  with 
the  position  and  comfort  of  the  other  parts. 
Further,  the  bed  must  be  'made'  as  a 
'  rheumatic  bed  ' ;  that  is,  a  pair  of  blankets 
must  be  placed  between  the  sheets — the  one 
over,  the  other  imder  the  patient,  so  as  to 
absorb  the  profuse  sweat,  and  diminish  the 
risk  of  chill  from  dampness  of  the  linen. 
The  patient  should  be  furnished  with  a  long 
flannel  bed-gown,  made  to  fasten  with  tapes 
down  the  front  and  along  the  arms,  so  that 


the  chest  or  any  joint  may  be  reached  with 
the  least  possible  disturbance.  Arrange- 
ments must  be  made  for  collecting  the  urine 
and  stools  in  bed ;  and  the  use  of  a  urinal 
and  a  bed-pan,  or  a  properly  arranged  towel 
for  these  pmrposes,  is  imperative. 

These  nursing  arrangements  being  com- 
pleted, the  physician  may  turn  his  attention 
to  the  consideration  of  the  therapeutics 
proper  of  the  case.  Two  indications  have  to 
be  fulfilled,  namely,  first,  the  rehef  of  local 
symptoms  which  may  be  urgent  ;  and, 
secondly,  the  control  of  the  morbid  process 
and  the  removal  of  the  general  distress.  An 
effort  must  be  made  to  secure  these  ends  by 
separate  measures,  or  by  following  some 
system  that  will  effect  both.  The  various 
means  at  our  disposal  will  now  be  con- 
sidered, beginning  with  those  which  are  at 
once  the  most  simple  and  the  most  urgently 
required. 

2.  Local  palliative  treatment. — Best. 
The  most  ready  and  satisfactory  measure 
of  a  local  kmd  for  the  relief  of  symptoms  is 
the  apphcation  of  absorbent  cotton-wool  to 
the  rheumatic  joints.  Cotton-wool  is  to  be 
wrapped  in  some  quantity  around  the  parts, 
and  secured  by  a  moderately  firm  roller,  or 
by  a  piece  of  warm  flannel  with  the  ends 
stitched  together.  The  affected  articulation 
is  thus  at  once  kept  at  rest  and  protected 
from  cold  and  pressure  ;  whilst  uniform  sup- 
port is  obtained.  The  relief  obtained  by  this 
simple  arrangement  is  often  remajrkable.  The 
joints  should  be  carefully  sponged  with  warm 
water  and  soap,  or  warm  water  sUghtly 
alkaUsed  with  carbonate  of  sodium,  before 
this  or  any  other  application ;  and  the  cotton- 
wool must  be  occasionally  changed,  especially 
if  the  perspirations  be  profuse.  The  principle 
of  support  and  prevention  of  movement  is 
more  thoroughly  carried  out  in  a  method  of 
treatment  that  has  found  greater  favour  with 
Continental  than  with  Enghsh  practitioners. 
This  method  consists  in  placing  the  joints  in 
splints,  as  they  become  affected ;  in  bandag- 
ing them  firmly ;  or  in  encasing  them  in 
plaster  of  Paris.  The  results  are  said  to  be 
very  satisfactory  ;  the  pain  being  reduced  to 
a  minimum,  the  fever  falling,  and  the  course 
of  the  disease  essentially  shortened. 

Anodynes. — When  the  pain  is  severe,  and 
rehef  is  not  to  be  obtained  by  simple  rest 
and  protection,  anodynes  may  be  applied  to 
the  rheumatic  joints.  Opium  in  any  of  its 
ordinary  forms,  belladonna  and  its  aUies, 
and  other  familiar  anodynes,  may  severally 
answer  best  in  particular  instances.  These 
substances  may  be  applied  on  the  surface  of 
lint,  secured  and  supported  by  a  bandage ;  or 
the  affected  part  may  be  lightly  rubbed  or 
smeared  with  the  anodyne  preparation  in  the 
form  of  liniment,  and  then  wrapped  in  cotton- 
wool or  flannel,  as  already  described.  Heat 
is  generally  grateful  to  acute  rheumatic 
joints,  but  in  many  cases  it  is  felt  to  be  use- 
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less  in  the  acute  stage  unless  it  be  quite 
extreme.  Thus  simple  warm  fomentations 
may  give  reUef;  but  the  patient  may  ur- 
gently demand  their  constant  renewal,  so 
that  they  may  be  ahnost  scalding.  There 
are  obvious  objections  to  such  a  plan  ot 
treatment.  Extreme  cold  has  been  recom- 
mended by  some  authorities,  notably  Profes- 
sors Esmarch  and  Hueter,  in  the  form  of  ice. 
It  is  seldom  used  in  this  country. 

A  method  of  treatment  once  much  m 
favour  with  some  physicians  consists  in  the 
apphcation  of  blisters  to  the  rheumatic  joints. 
The  blisters,  usually  of  cantharides,  are  in- 
tended to  act  less  as  counter-irritants  than  as 
'derivatives'  or  '  evacuants.'  The  late  Dr. 
Herbert  Davies,  who  introduced  the  bhster- 
treatment  in  this  country,  contended  that  the 
rheumatic  poison  is  especially  abundant  in 
the  neighbourhood  of  the  joints,  and  is  actu- 
ally separated  with  the  blister-serum,  and  so 
removed  from  the  body.  In  its  original  and 
complete  form,  the  bhster-treatment  consists 
in  applying  a  strip  of  cantharides  plaster  near 
every  affected  joint  at  the  height  of  the  in- 
flammatory stage.  In  some  cases  the  amoimt 
of  bUstered  surface  may  thus  be  enormous. 
The  serum  is  encouraged  to  drain  away,  and 
the  surface  heals  in  due  course.  It  has  been 
claimed  for  the  bhster-treatment  that  it  re- 
heves  the  pain,  shortens  the  course  of  the 
disease,  and  lessens  the  tendency  to  cardiac 
complications.  Of  the  first  efifect  there  is 
probably  httle  doubt ;  the  other  effects  are 
questionable  ;  and  statistics  show  that  other 
methods  of  treatment  are  more  efl&cacious  in 
these  respects.  On  the  other  hand,  the  danger 
of  strangury,  sloughing,  and  even  pyaemia,  and 
of  the  substitution  of  another  form  of  severe 
pain  for  that  dispelled,  must  be  mentioned  as 
objections  to  the  employment  of  it.  For  these 
and  other  reasons,  a  modification  of  the 
bhster-treatment  has  been  proposed,  probably 
at  the  sacrifice  of  the  principle,  namely,  local 
blistering  when  a  stimulant  is  demanded,  in 
cases  attended  with  much  depression ;  when 
the  joint-symptoms  are  unusually  severe ; 
when  other  less  severe  means  have  failed; 
or  when  the  condition  threatens  to  become 
chronic. 

The  local  abstraction  of  blood  by  means 
of  leeches,  whilst  it  relieves  pain,  is  very 
rarely  called  for,  unless  the  arthritis  be  so 
severe  and  persistent  as  to  threaten  to  lead 
to  suppuration. 

It  is  said  that,  in  some  cases,  marked  re- 
lief follows  galvanisation  of  the  rheumatic 
joints. 

Certain  lotions,  of  other  than  direct  ano- 
dyne properties,  have  been  recommended  as 
local  applications,  to  produce  a  specific  effect 
upon  the  rheumatic  joints,  and  thus  indirectly 
afford  relief.  The  chief  of  these  are  alkaline 
solutions,  especially  solutions  of  the  carbo- 
nates of  potassium  and  sodium,  sopped  into 
flannel  wrapped  aroimd  the  joints.  They 


may  be  combined  with  preparations  of 
opium.    Their  value  is  somewhat  doubtful. 

3.  Medicinal  treatment. — The  medici- 
nal treatment  of  acute  rheumatism  should  be 
commenced  with  a  purge  consisting  of  calo- 
mel or  a  mercurial  and  colocynth  pill. 

The  use  of  the  salicylates  and  saUcvn, 
introduced  by  Dr.  Maclagan  in  this  country, 
constitutes  at  present  the  routine  drug- 
treatment  of  acute  rheumatism ;  and  the 
results  obtained  from  it  are  certainly  more 
favourable  than  from  any  other  method. 
Fifteen  to  twenty-five  grains  of  sahcylate  of 
sodium,  twenty  grains  of  sahcyUc  acid,  or 
fifteen  grains  of  salicin,  are  ^iven  every  one, 
two,  three,  or  four  hours,  until  the  tempera- 
ture falls  to  the  normal,  to  estabhsh  rapidly 
the  faU  therapeutical  influence  of  the  drug ; 
after  which  the  dose  is  very  gradually 
reduced,  so  as  to  be  simply  sufficient  to 
maintain  the  apyrexia  and  control  the  ar- 
thritis for  several  (seven  to  ten)  days.  Some 
authorities  reduce  the  dose  as  soon  as  symp- 
toms begin  to  yield.  The  salicylates  are  best 
given  in  watery  solution,  variously  flavoured ; 
salicyhc  acid  in  milk,  or  combined  vidth 
solution  of  acetate  of  ammonium ;  and  salicin 
in  wafers,  or  in  solution.  Different  prac- 
titioners prefer  the  different  forms  of  the 
active  substance ;  the  salicylate  of  sodivmi  is 
most  extensively  used.  The  sahcylates  re- 
duce the  temperature  to  the  normal  in  the 
course  of  twenty-four  to  seventy-two  hours, 
reheve  the  pain  and  other  arthritic  symptoms, 
markedly  improve  the  condition  of  the  patient 
generally,  and  diminish  the  risk  of  cardiac 
comphcations.  The  effect  is  most  marked  in 
first  attacks,  and  in  the  early  stages  of  an 
attack. 

Unfortunately  there  are  several  drawbacks 
tb  the  use  of  the  salicylates. 

The  first  of  these  is  frequently  urged  as  an 
objection  to  the  employment  of  these  agents. 
This  is  the  fact  that  the  rheumatism  fre- 
quently returns  as  soon  as  their  exhibition  is 
stopped.  On  the  second  or  third  day  after  the 
disease  has  been  checked,  the  symptoms  may 
be  again  as  severe  as  at  first,  the  risk  of  car- 
diac complications  again  present.  Thus  it 
happens  that,  taking  an  average  of  a  large 
number  of  recorded  instances,  the  total  dura- 
tion of  rheumatic  symptoms  is  not  less  than 
nineteen  days.  Still,  in  a  considerable  pro- 
portion of  cases  no  such  relapse  occurs,  and 
the  patients  are  completely  relieved  within 
forty- eight  to  sixty  hours. 

Secondly,  whilst  the  salicyl  compoimds 
have  a  considerable  influence  in  preventing 
complications,  by  rapidly  controlling  the 
specific  morbid  process,  they  do  frequently 
fail  to  do  so.  Further,  they  appear  to  have 
little  or  no  effect  in  subduing  visceral  com- 
plications that  have  already  commenced. 
But  if  they  do  not  arrest  the  endocarditis, 
pericarditis,  or  pleurisy,  they  will  repeatedly 
dispel  the  arthritic  symptoms  that  may  recur 
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again  and  again  during  the  course  of  these 
internal  manifestations  of  the  rlieumatism. 
The  best  rule  to  follow,  therefore,  is  to  re- 
strain the  arthritis  and  fever  by  means  of 
sufficient  but  not  excessive  doses  of  salicy- 
lates, and  to  attend  to  the  indications  pre- 
sented by  any  visceral  complication  .that 
may  arise.  The  salicylates  will  be  resumed 
or  increased,  as  the  case  may  be,  in  the 
event  of  recrudescence,  inasmuch  as  pyrexial 
rheumatism,  however  shght,  always  de- 
presses the  heart. 

Thirdly,  the  salicyl  compounds — particu- 
larly if  abused — occasionally  produce  toxic 
symptoms,  such  as  deafiiess,  tinnitus,  de- 
lirium, great  frequency  and  weakness  of  the 
pulse,  flushing  of  the  face,  lividity,  sickness 
and  collapse ;  and  the  termination  may  be 
fatal.  The  depressant  action  of  saHcylates 
on  the  heart  and  circulation  is  especially 
dreaded  by  practitioners,  who  are  perhaps 
too  ready  to  give  them  up  for  alkalis  and 
quinine  on  the  appearance  of  cardiac  com- 
phcations.  In  obstinately  recurring  cases, 
also,  the  protracted  use  of  salicylates  is  be- 
lieved to  aggravate  instead  of  controlling  the 
rheumatism,  by  depressing  the  vitality  of 
the  patient.  Of  the  two  toxic  influences, 
however,  the  salicyl  compounds  are,  in  the 
writer's  opinion,  less  dangerous  than  rheu- 
matism ;  and  failure  of  the  heart  may  be 
prevented  by  exhibiting  digitalis,  ammonia, 
strychnine,  ether,  or  alcohol.  Purther,  it 
has  been  determined  that  some  of  the  worst 
of  the  toxic  effects  of  salicylates  were  caused 
by  impurities  in  the  acid  prepared  artificially 
from  phenol,  and  they  are  now  removed  in 
the  process  of  manufacture.  Salicylate  of  so- 
dium can  be  given  by  the  rectum  to  children 
or  to  adults  when  the  stomach  is  intolerant 
of  the  drug. 

Lastly,  lit  must  be  confessed  that  in  a 
very  small  number  of  instances  the  salicy- 
lates entirely  fail  to  control  the  arthritis  and 
fever.  The  practitioner  ought  not  to  con- 
clude that  this  is  the  case  imtil  he  has  tried 
the  effect  of  larger  doses.  Twenty-five  or 
thirty  grains  of  the  sodium  salt  will  often 
answer  perfectly  after  twenty  grains  have 
been  given  without  obvious  effect.  Salicin 
or  salol  (salicylate  of  phenol)  may  succeed 
under  the  same  circmnstances. 

If  the  saUcylates  fail  or  disagree,  recourse 
must  be  had  to  alkaline  treatment  or  to  some 
other  method.  Certain  practitioners  combine 
the  full  alkaline  method  with  the  salicylates 
from  the  first;  others  prescribe  the  alkalis 
in  diminished  doses,  or  equal  parts  of  sali- 
cylate and  bicarbonate  of  sodium.  Possibly 
aneemia  may  be  more  marked,  and  conva- 
lescence more  slow,  after  treatment  with 
salicylates. 

Before  the  introduction  of  the  sahcyl  com- 
potmds  alJcaUs  were  in  general  use  in  the 
treatment  of  acute  rheumatism.  The  alkalme 
method  consists  in  the  internal  administra- 


tion of  sufficiently  large  doses  of  certain  alka- 
line salts,  such  as  the  carbonates,  citrates, 
tartrates,  and  acetates,  to  render  the  urine 
quickly  alkaline ;  in  maintaining  this  reaction 
as  long  as  the  rheumatic  symptoms  continue ; 
and  in  gradually  allowing  a  neutral  or  an 
acid  reaction  to  return  by  diminishing  the 
dose  as  the  disease  declines.  It  is  claimed 
for  this  method  that,  as  the  alkahs  begin  to 
exhibit  their  action  on  the  system,  the  whole 
aspect  of  the  case  becomes  more  favourable, 
the  general  distress  being  alleviated,  the 
temperature  falhng,  and  the  local  symptoms 
relieved;  that  these  favourable  effects  con- 
tinue to  become  more  and  more  marked, 
imtil  the  rheumatic  condition  has  disap- 
peared; that  the  average  duration  of  the 
attack  is  greatly  shortened,  not  exceeding 
6'75  days  in  the  acute  stage,  and  13-5  days 
before  the  disappearance  of  pain ;  and  that 
the  proportion  of  complications  is  reduced 
as  low  as  2  per  cent.  only.  In  other  words, 
it  is  asserted  that  in  alkalis  a  direct  antidote 
exists  to  the  morbid  influence  (whatever  that 
may  be)  which  is  the  essence  of  rheumatism. 

The  plan  of  administering  alkalis  varies 
considerably.  Some  practitioners  give  large 
and  frequently  repeated  doses,  in  order  to 
obtain  the  speediest  possible  effect  upon  the 
system ;  others  give  a  moderate  amount,  or 
variously  modify  the  exhibition  of  the  salts. 
Of  the  two  plans,  the  first  is  imhesitatingly 
to  be  preferred.  To  obtain  the  full  effect  of 
potassium  upon  the  system,  not  less  than 
half  a  drachm  of  the  bicarbonate  in  an  ounce 
of  water  should  be  prescribed  at  once,  either 
alone  or  with  citric  acid  in  the  effervescing 
form ;  and  the  dose  is  to  be  repeated  every 
four  hoiirs.  An  equal  amount  of  the  acetate 
of  potassium  may  be  added  to  each  dose,  if 
a  still  more  rapid  and  powerful  action  of  the 
alkahs  be  desired.  The  m-ine  vnR  probably 
become  alkaline  within  twenty-four  hours; 
and  when  once  this  effect  has  been  obtained, 
it  may  very  easily  be  kept  up  by  continuing 
the  alkahs  at  longer  intervals,  which  rnay 
be  further  increased  as  the  symptoms  decline. 
The  effect  of  the  drugs  upon  the  patient  must 
be  carefully  watched,  and  the  amount  and 
frequency  of  the  dose  varied  accordingly, 
or  its  admmistration  stopped,  if  necessary. 
Finally,  when  the  rheumatism  is  reheved, 
quinine  may  be  added  to  the  alkaline  mix- 
ture;  and  as  convalescence  advances,  the 
potassium  may  be  entirely  withdrawn.  Con- 
stipation occurrmg  in  the  course  of  treatment 
may  be  relieved  by  combming  the  tartrate  of 
potassium  and  sodium,  instead  of  the  acetate, 
with  the  bicarbonate,  tartaric  acid  bemg  used 
to  cause  effervescence ;  or,  if  more  obstmate, 
by  a  calomel  and  colocynth  piU. 

The  alkalme  influence  upon  the  system 
may  be  further  increased,  in  a  very  agree- 
able way,  by  supplying  the  ordmary  effer- 
vescing potash  or  soda  water  as  a  drink, 
either  alone,  or  combined  with  milk  or  with 
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fresh  lemon-juice.  The  patient  may  be  en- 
couraged to  drink  this  in  quantity,  iinless 
there  be  special  indications  to  the  contrary, 
such  as  cardiac  distress.  Should  there  be 
diarrhoea,  Ume-water  may  be  substituted  lor 
the  potash  or  soda  water.  Should  alkalis 
persistently  cause  purgation,  theur  admmis- 
tration  must  be  discontinued. 

A  modification  of  the  preceding  plan  has 
been  highly  recommended  by  Sir  Altred 
Garrod,  and  consists  in  the  administration 
of  quinme  from  the  very  first  m  combination 
with  large  doses  of  aJkahs ;  as  much  as  five 
grains  of  the  alkaloid  (thus  in  the  form  of  a 
carbonate)  being  given  every  four  hours. 

The  most  obvious  general  remedies  for  the 
rehef  of  symptoms  are  anodynes  and  anti- 
pyretics. So  much  benefit  follows  the  use 
of  opium  in  some  cases,  by  relieving  pain 
and  diminishing  nervous  irritabUity,  that  it 
has  acquired  a  reputation  even  as  a  specific. 
Although  formerly  given  in  large  and  fre- 
quent doses,  such  as  a  grain  every  three  to 
«ight  hours,  either  alone  or  combined  with 
mercury,  opium  is  now  seldom  employed  in 
acute  rheumatism,  except  in  the  form  of  a 
moderate  dose  of  Dover's  powder,  or  of  a 
morphine  draught  at  night,  to  relieve  pain 
and  induce  sleep.  For  these  purposes  it  is 
employed  by  most  practitioners,  including 
those  who  adopt  what  they  call  the  purely 
expectant  method  of  treatment.  The  effect 
of  the  opium  must  be  carefully  watched,  in 
the  presence  of  the  many  complications 
which  may  possibly  arise  and  contra-indi- 
cate  its  use. 

Many  other  antipyretic  remedies  besides 
the  salicylates  have  been  recommended,  such 
as  phenazone,  acetanilid,  and  phenacetin ; 
quinine,  tartar  emetic,  veratrum  viride,  digi- 
tahs,  aconite,  mercury,  and  various  diapho- 
retics. The  use  of  quinine  has  been  already 
referred  to.  At  the  present  time  reliance  is 
chiefly  placed  upon  two  powerful  remedies  of 
this  class,  namely,  the  cold  bath  or  the  wet 
pack,  and  saUcylic  acid. 

The  cold  bath  is  the  most  powerful  and 
speedy  method  of  reducing  the  temperature 
in  acute  rheumatism,  but  is  seldom  resorted 
to  except  in  cases  of  hj-perpyrexia.  When 
this  condition  threatens,  the  cold  bath  or  the 
wet  pack  is  to  be  unhesitatingly  employed, 
in  the  manner  described  elsewhere  {see 
Tempebatuke).  If  the  symptoms  be  less 
urgent,  cold  sponging  of  the  trunk  may  be 
sufficient  to  reduce  the  temperature. 

Hcematvnic  remedies  may  be  considered  to 
be  indicated  by  the  great  anaemia  which  ac- 
companies and  yet  more  markedly  follows 
an  attack  of  acute  rheumatism.  Dr.  Eussell 
Reynolds  has  recommended  perchloride  of 
iron  in  large  doses ;  and  favourable  results 
have  attended  its  administration. 

Alcoholic  ytimulcmts,  in  moderate  doses, 
are  indicated  when  the  symptoms  are  severe 
and  protracted.   Besides  this  routine  use  of 


alcohol,  a  special  virtue  was  claimed  for  its 
free  adjninistration,  as  in  other  fevers,  by 
Todd  and  his  disciples,  in  preserving  the 
strength  and  relieving  the  pain.  Brandy 
must  be  ordered  on  general  principles  in 
cases  attended  with  extreme  depression,  or 
with  serious  visceral  complications,  especially 
in  the  event  of  cardiac  failure. 

Tonics  are  indicated  during  convalescence ; 
for  example,  quinine  and  iron,  separately  or 
combined  either  with  alkalis  or  acids,  and 
strychnine.  Tonics  must  not  be  commenced 
too  early. 

Empirical  remedies.  —  Lemon-juice  ap- 
pears to  have  proved  successful  in  some 
cases  of  acute  rheumatism  in  doses  of  eight 
ounces  or  less  in  twenty-four  hours.  Since 
the  course  of  the  disease  is  now  known  to  be 
indefinite,  the  number  of  carefully  recorded 
cases  treated  by  lemon-juice  is  insuflacient  to 
permit  a  trustworthy  inference  to  be  drawn 
respecting  its  value.  Similar  doubts  may  be 
cast  upon  the  alleged  value  of  many  other 
so-called  remedies  for  the  disease,  such  as 
propylamine  and  trimethylamine,  in  four-  to 
eight-minim  doses  every  two  hours;  nitrate 
of  potassium  to  the  amount  of  an  ounce  in 
the  twenty-four  hours ;  cynara  or  artichoke ; 
and  the  cyanides  of  potassium  and  zinc. 
Colchicum  was  formerly  given  extensively  in 
acute  rheumatism,  but  has  fallen  into  dis- 
repute since  this  disease  has  been  separated 
from  gout.  It  may,  however,  be  given  with 
advantage  for  rheumatism  in  a  gouty  subject, 
to  relieve  pain.  Guaiacum  is  useful  in  sub- 
acute lingering  cases.  Bromide  of  potassium 
has  also  been  found  very  useful  in  American 
practice,  probably  by  relieving  pain  and  rest- 
lessness. 

4.  Expectant  treatment. — Reference 
must  here  be  made  to  the  observations  of 
the  late  Sir  WUham  Gull  and  Dr.  Sutton 
upon  the  course  of  acute  rheumatism 
when  treated  by  simple  rest,  and  the  exhi- 
bition of  a  placebo.  The  comfort  of  the 
patient  is  secured  by  ordinary  means ;  and 
small  doses  of  opium  are  given  to  complete 
this  effect  when  indicated.  The  results 
were  favourable,  but  less  so  than  those  of 
several  other  methods  of  treatment,  nine 
days  being  the  average  duration  of  acute 
symptoms.  The  number  of  cardiac  compli- 
cations was  also  small. 

5.  Treatment  of  complications. — For 
an  account  of  the  treatment  of  the  complica- 
tions of  acute  rheumatism,  the  reader  is  re- 
ferred to  the  respective  articles  on  each  of 
these  in  other  parts  of  this  work  {see  Heart, 
Inflammation  of  ;  Lungs,  Inflammation  of  ; 
Pericardium,  Diseases  of ;  &c.).  The  plan 
of  treatment  which  is  being  pursued  for  the 
rheumatism  may  have  to  be  temporarily  sus- 
pended, or  possibly  completely  changed,  on 
the  appearance  of  any  of  these  complications. 

The  state  of  the  bowels  requires  the  most 
careful  attention.     Constipation  must  be 
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relieved  by  any  of  the  ordinary  means.  Diar- 
rhoea may  be  checked  by  lime-water  or 
bismuth,  or  by  a  judicious  dose  of  castor-oil, 
according  to  its  cause.  The  surface  of  the 
body  should  be  regularly  sponged  with  a  very 
weak  tepid  solution  of  an  alkaline  carbonate. 

6.  Diet. — The  proper  diet  in  acute  rheu- 
matism is  the  same  as  that  in  most  other 
kinds  of  fever.  The  patient  must  be  fed  at 
short  and  regular  intervals,  night  and  day, 
with  the  most  digestible  forms  of  liquid 
nourishment;  and  may  be  encouraged  to 
drink  milk,  or  milk  and  soda-water  occasion- 
ally. It  must  not  be  forgotten,  however, 
that  in  aU  probability  the  system  is  already 
overloaded  with  the  products  of  imperfect 
assimilation  and  transformation ;  that  the 
digestive  system  is  weak  and  irritable ;  and 
that  the  heart  may  be  seriously  affected  by 
flatulence,  and  by  the  addition  of  much  fluid 
or  solid  material  to  the  blood.  As  the  acute 
symptoms  decline  and  appetite  returns,  fish, 
milk-puddings,  and  shortlyafterwards  chicken, 
sweetbread,  and  other  '  light '  articles  of  diet, 
may  be  cautiously  allowed,  and  will  be  greatly 
relished.  But,  as  a  rule,  the  appetite  returns 
before  it  can  be  safely  indulged  without  risk 
of  a  relapse.  Meat  must  be  strictly  forbidden 
until  every  rheumatic  symptom  has  disap- 
peared. Thirst  is  best  relieved  in  the  acute 
stage,  as  already  stated,  by  aerated  alkaline 
waters,  either  alone  or  in  combination  with 
lemon-juice  or  milk,  the  quantity  given  being 
regulated  by  the  practitioner,  and  accurately 
recorded. 

7.  General    after  -  treatment. — The 

general  management  of  a  case  of  rheuma- 
tism after  the  dechne  of  the  acute  symptoms 
is  scarcely  less  important  than  at  the  com- 
mencement of  the  attack.  The  patient  should 
be  encouraged  to  keep  his  bed  for  several  days 
after  the  disappearance  of  the  joint-symp- 
toms ;  and  this  advice  becomes  imperative 
when  cardiac  comphcations  exist.  Rest  and 
comfort  of  body  and  mind  must  be  secured 
at  this  period,  for  the  purpose  of  quieting  the 
action  of  the  heart,  and  allowing  any  endo- 
carditic  process  that  may  affect  the  valves, 
and  that  probably  outlasts  the  articular 
process,  to  subside  quietly.  The  appetite 
must  still  be  controlled,  and  daily  evacua- 
tion of  the  bowels  carefully  attended  to. 
All  attempts  must  therefore  be  avoided  at 
completing  the  cure  of  acute  rheumatism 
within  a  certain  small  number  of  days. 
Even  with  these  precautions,  the  first  day  of 
sitting  up  generally  proves  an  anxious  time 
to  the  practitioner  in  cardiac  cases.  Loco- 
motion must  be  forbidden  for  several  days, 
and  permitted  very  gradually.  When  the 
patient  is  able  to  move  about  and  go  mto 
the  open  air,  the  danger  of  a  relapse  during 
the  first  weeks  must  be  carefully  kept  in 
mind.  Sudden  and  extreme  changes  of  tem- 
perature are  especially  to  be  avoided;  and 
for  this  purpose  the  patient  must  be  warmly 


clad,  and  studiously  avoid  draughts  and  ex- 
posure to  cold  in  other  forms.  Hydrothera- 
peutic  treatment  is  often  successful  in  pro- 
tracted cases,  particularly  if  the  articular 
symptoms  are  more  prominent  than  the 
febrile.  A  course  of  baths  and  massage  at 
Droitwich,  Bath,  or  Buxton  may  give  ex- 
cellent results  independently  of  medicine. 

In  the  obstinately  recurrent  type  of  the 
disease  occasionally  met  with  iu  childi-en 
and  adolescents,  our  therapeutical  resources 
and  patience  are  severely  taxed.  In  the 
majority  of  instances  the  heart  is  seriously 
involved,  and  demands  chief  consideration ; 
but  attempts  to  treat  the  cardiac  disease  are 
usually  vain  unless  the  associated  rheuma- 
tism, however  slight,  be  directly  combated. 
The  most  rigid  and  continuous  attention  to 
diet,  elimination,  and  rest,  on  the  principles 
already  laid  down,  is  an  indispensable  ele- 
ment of  the  treatment — or,  more  correctly, 
the  management — of  rheumatism  in  this 
phase.  As  often  as  pain  and  pyrexia  re- 
appear, salicylates  must  be  had  recourse  to 
if  they  can  be  borne,  and  iron  and  other 
tonics  very  cautiously  resumed  when  the 
temperature  has  been  reduced. 

In  persons  who  have  suffered  from  acute 
rheumatism  means  ought  to  be  adopted  to 
prevent  the  return  of  the  disease  at  a  future 
time.  The  unfavourable  influences  to  be 
chiefly  avoided  are  cold  and  damp  locaUties, 
exposm-e  to  wet,  chill  after  exertion,  free 
eatmg  and  drinking,  and  neglect  of  the  hver 
and  bowels.  Woollen  garments  ought  to  be 
worn,  summer  as  well  as  winter,  in  this 
country,  of  different  thickness  according  to 
season  and  weather.  These  precautions  are 
particularly  important  in  the  instance  of 
rheumatic  children.  When  the  heart  has 
been  damaged  in  young  subjects,  so  much 
attention  is  paid  to'  the  cardiac  condition, 
with  its  attendant  anaemia  and  impairment 
of  nutrition,  that  the  practitioner  may  forget 
that  one  of  the  greatest  dangers  to  which  the 
child  is  exposed  is  return  of  rheumatism  and 
its  complications. 

J.  Mitchell  Bruce. 

RHEUMATISM,  Chronic.— Synon.  : 

Fr.  Bhumatisme  Articulaire  Chronique; 
Ger.  Chronischer  Bheumatismus. 

Definition. — A  disease  of  the  joints,  of 
chronic  course ;  referable  to  certain  obscure 
influences  of  a  diathetic  and  chmatic,  or  pos- 
sibly infective  nature  ;  and  characterised  by 
various  degrees  of  inflammatory  and  degene- 
rative changes  in  the  articvdar  structures. 

^Etiology. — The  causes  of  chronic  rheu- 
matism, as  far  as  they  are  known,  are  the 
same  as  those  of  the  acute  disease.  Th© 
most  powerful  predisposmg  causes  are  in- 
heritance, previous  attacks  of  acute  rheuma- 
tism, poverty,  physical  and  mental  exhaus- 
tion, and  laborious  occupations  entailmg 
exposure  to  chills.    For  the  last  reason  men 
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are  more  liable  to  the  disease  than  women, 
and  certain  joints  aa-e  its  favourite  seats. 
Chronic  rheumatism  is  most  common  m 
middle  life  or  advanced  age,  although  by  no 
means  rare  in  young  adults,  and  occasion- 
ally met  with  in  children.  Exacerbations 
of  the  symptoms  are  usually  referable  to  ex- 
posure, and  are  accordingly  most  frequent 
and  protracted  in  cold,  wet  weather.  Occa- 
sionally they  appear  to  follow  influenza. 

Anatomical  Characters. — A  variety  of 
anatomical  changes  may  be  met  with  in 
chronic  rheumatism,  whilst  in  the  least 
severe  form  of  the  disease  no  definite  lesions 
of  the  articular  structures  can  be  discovered. 
In  one  form  recurrent  hypersemia  and  ef- 
fusion are  found  in  connexion  with  the 
synovial  structures,  and  with  the  articular 
and  peri-articular  tissues  generally.  In  the 
most  severe  cases  the  joints  are  enlarged 
and  deformed,  in  consequence  of  anatomical 
changes  which  appear  to  be  identical  with 
those  of  rheumatic  arthritis.  See  Eheumatig 
Arthritis. 

Symptoms.  —  The  clinical  characters  of 
chronic  rheumatism  vary  extremely  in  dif- 
ferent instances.  The  leading  symptoms  of 
the  disease  are  chiefly  two,  namely,  pain 
and  stiffness  in  connexion  with  the  joints 
and  associated  structures,  recurring  indefi- 
nitely for  any  length  of  time,  aggravated  by 
cold,  wet  weather,  and  decidedly  increased 
at  night.  More  carefully  investigated,  the 
pains  are  found  to  have  their  seat  in  the 
joints,  in  the  tissues  of  the  limbs  between  the 
joints,  or  in  both  of  these  situations.  Any  or 
all  of  the  articulations  may  be  affected,  but 
the  site  differs  considerably  in  the  different 
classes  of  the  disease  to  be  presently  described. 
The  pain  is  of  a  severe,  aching,  wearying 
character,  attended  with  a  sense  of  heavi- 
ness and  uselessness  of  the  limb ;  it  is  re- 
lieved by  rubbing,  and  by  exposure  to  a 
cold  atmosphere ;  and  is  increased  by  slight 
warmth.  Free  use  of  the  joint,  although  at 
first  attended  by  much  pain,  often  affords 
reHef ;  whilst,  on  the  other  hand,  undue 
exercise  of  the  limbs  during  the  day  is  liable 
to  be  followed  by  severe  aching  in  the  night. 
The  affected  joints  also  feel  markedly  dry 
and  stiff,  and  creak  on  movement;  but 
exercise  or  rubbing  may  remove  these  sen- 
sations. 

These  symptoms  may  last  indefinitely  for 
years,  either  recmring  at  intervals,  especi- 
ally in  the  winter  and  spring  seasons,  or 
being  persistent  almost  day  and  night  without 
intermission. 

Such  are  the  essential  characters  of  chronic 
rheumatism.  Its  other  features  are  so  vari- 
able as  to  permit  of  the  formation  of  several 
well-defined  groups  or  degrees  of  the  disease, 
as  follows : — 

Fi/rst  degree. — In  this  group  of  chronic 
rheumatic  cases  the  pain  and  stiffness  just 
described  are  the  only  articular  symptoms 


present.  No  apparent  anatomical  change  is 
produced,  either  in  the  joints  or  in  the  asso- 
ciated parts.  The  subjects  of  this  form  of 
the  disease  may  be  otherwise  well,  vigorous, 
and  long-lived,  in  spite  of  the  severe  pains 
by  which  their  rest  is  broken  in  cold,  wet 
weather.  They  may  or  may  not  have,  or 
have  had,  acute  rheumatism. 

Second  degree. — In  a  more  severe  form  of 
chronic  rheumatism  the  pain  is  associated 
with  obvious  anatomical  changes ;  and  the 
disease  assumes  the  character  of  a  recurrent 
subacute  rheumatism,  making  its  appearance 
at  intervals  for  years.  The  articular  phe- 
nomena consist  of  redness,  tenderness,  and 
swelling,  the  hands  being  the  favourite  seat 
of  the  affection.  These  subacute  attacks  last 
for  days,  shifting  from  joint  to  joint;  and 
leave  behind  them  a  distinct  amount  of 
swelling,  which  may  not  have  completely 
disappeared  before  the  next  invasion.  The 
process  may  thus,  in  course  of  time,  lead  to 
considerable  enlargement,  or  even  deformity, 
of  the  joints.  In  other  subjects  the  joints 
slowly  enlarge  without  pain. 

Third  degree.— Ghronic  rheumatism  of 
the  most  marked  degree  generally  occurs  in 
persons  who  either  have  had,  or  may  after- 
wards have,  acute  rheumatism ;  and  is  cha- 
racterised by  recurrent  attacks  of  severe 
pain,  tenderness,  swelKng,  and  hyperaemia 
of  one  or  more  joints,  which  lead  to  marked 
enlargement  and  deformity.  A  single  joint 
may  be  affected  at  first ;  but  the  disease 
gradually  invades  the  others,  both  large  and 
small,  until  the  whole  articular  system  is 
involved.  After  some  years  the  subacute 
attacks  follow  so  closely  upon  each  other, 
and  their  local  effects  are  so  marked,  that 
the  patient  is  never  free  from  distressing 
pain;  and  the  joints  become  ankylosed, 
dislocated,  and  otherwise  disorganised.  At 
the  same  time  the  general  nutrition  is 
gradually  impaired;  and  the  sufferer  is 
anaemic,  wasted,  and  debilitated.  Chronic 
rheumatism  of  the  most  severe  degree  thus 
merges  into,  if  it  be  not  actually  identical 
with,  the  class  of  disease  known  as  '  rheuma- 
toid '  or  '  rheumatic '  arthritis.  See  Eheu- 
matig Arthritis. 

It  is  necessary  to  understand  that  the 
division  just  made  of  the  leading  varieties 
of  chronic  rheumatism  into  three  groups, 
according  to  its  degree,  has  been  employed 
for  the  sake  of  description  only.  In  a  large 
number  of  instances  the  disease  possesses 
certain  characters  both  of  the  first  and 
second  degrees;  whilst  it  is  evident  that 
cases  belonging  to  the  second  degree  may 
very  readily  advance  to  the  tliird. 

Course  and  Terminations. — The  disease, 
as  its  name  implies,  is  essentially  chronic, 
generally  lasting  throughout  the  life  of  the 
individual  whom  it  attacks,  and  leading  to 
various  conditions  of  debility  and  deformity, 
according  to  the  degree  of  its  intensity.  In 
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many  instances  the  patient  is  rendered  unfit 
for  work ;  and  such  cases  form  a  consider- 
able proportion  of  the  inmates  of  union 
infirmaries  and  other  charitable  institutions. 
Death  as  a  direct  result  of  the  disease  is  rare. 

Complications. — Myalgia  and  neuralgia, 
referable  to  rheumatism,  are  frequently 
associated  with  the  arthritic  trouble.  Car- 
diac disease  is  met  with  in  a  considerable 
number  of  cases  belonging  to  the  third  or 
most  severe  degree  of  chronic  rheumatism, 
being  usually  referable  to  endocarditis,  which 
complicated  the  original  acute  attack.  Dys- 
pepsia and  calculous  disorders  are  not  infre- 
quently seen  in  the  subjects  of  the  less 
severe  forms.  Iritis  may  be  a  very  trouble- 
some complication. 

Pathology. — This  disease  is  truly  rheu- 
matic in  its  nature,  being  intimately  associ- 
ated with  acute  rheumatism.  In  many  of 
the  best  marked  instances  the  patient  has 
previously  suffered  from  the  acute  disease, 
either  immediately  before  or  more  remotely ; 
in  other  instances  one  or  more  acute  attacks 
occur  in  the  course  of  the  chronic  disease. 
In  another  group  of  cases,  a  single  member 
of  a  family  will  suffer  from  chronic  rheu- 
matism, ending  in  deformity,  whilst  his 
children,  or  his  brothers  and  sisters,  are 
attacked  by  the  acute  disease.  The  pre- 
disposing and  exciting  causes  are  also  the 
same  in  acute  and  chronic  rheumatism. 
Indeed,  the  two  forms  of  affection  run  into 
each  other  in  every  partictdar,  and  are 
inseparably  associated. 

Diagnosis.  —  If  chronic  rheumatism  be 
regarded  as  a  distinct  disease  from  '  chronic 
rheumatic  arthritis,'  it  is  only  in  its  most 
severe  form  that  it  can  be  confoimded  with 
the  latter.  A  definite  history  of  acute  rheu- 
matism ;  the  presence  of  cardiac  disease ; 
and  the  non-involvement  of  such  articula- 
tions as  the  jaw,  the  sterno-clavicular  joint, 
and  the  spine,  are  considered  to  be  features 
which  render  probable  the  diagnosis  of  true 
chronic  rheumatism  firom  rheumatic  arthritis. 
But,  in  the  opinion  of  the  writer,  the  two 
diseases  are  identical. 

The  pain,  swelling,  heaviness,  weariness, 
and  weakness  associated  with  varix  of  the 
lower  extremities,  sometimes  resemble  closely 
the  symptoms  of  the  milder  forms  of  chronic 
rhetunatism.  Physical  examination  at  once 
removes  all  doubt. 

Prognosis.  —  The  prognosis  of  chronic 
rheumatism  is  favourable  as  regards  life, 
but  very  unfavourable  as  regards  cure; 
patients  rarely  losing  the  tendency  to  recur- 
rence of  pain  throughout  the  whole  of  their 
life.  Within  a  short  time  of  the  commence- 
ment of  the  disease  it  vidll  be  easy  to  dis- 
cover which  of  the  principal  forms  it  is  likely 
to  assiune ;  and  the  prognosis  may  be  made 
accordingly. 

Treatment. — The  treatment  of  chronic 
rheumatism  consists  in   (1)  the  relief  of 


pain;  and  (2)  the  arrest  of  the  rheumatic 
tendency,  or  the  treatment  of  the  disease 
proper. 

1.  Palliative  treatment. — This  chiefly  con- 
sists in  counter-irritation  by  iodine  or  can- 
tharides ;  the  application  of  anodynes,  such 
as  preparations  of  opium,  belladonna,  and 
chloroform ;  or  friction  with  various  stimu- 
lating liniments,  containing  camphor,  soap, 
turpentine,  or  acetic  acid.  Regular  warm 
fomentations  night  and  morning,  with  very 
warm  or  even  hot  water,  followed  by  rubbing 
and  the  appUcation  of  a  stimulating  liniment 
under  warm  rollers,  is  one  of  the  most 
efiicacious  methods  of  local  treatment,  the 
pains  being  prevented  or  relieved,  and  the 
stiffness  removed  often  to  a  remarkable 
degree.  Altogether,  whatever  view  may  be 
taken  of  the  pathology  of  the  disease, 
thorough  local  treatment  of  the  joints  and 
limbs  will  generally  be  attended  with  decided 
relief. 

2.  General  treatment. — The  most  success- 
ful treatment  of  the  condition  of  system 
with  which  chronic  rheumatism  is  associ- 
ated, is  removal  of  the  patient  from  the 
variable  weather  of  England  to  the  warm 
and  settled  climate  of  sub-tropical  or  tropical 
countries.  In  the  case  of  the  poor  we  have 
recourse  to  warmth  of  clothing  and  housing 
and  relief  from  muscular  exertion,  as  far 
as  they  can  be  seciured,  by  admission  per- 
manently into  charitable  institutions.  The 
subjects  of  chronic  rheumatism  require  a 
nutritious,  heat-producing,  and  at  the  same 
time  attractive  and  digestible  diet.  Red 
wine  may  be  allowed,  the  effects  of  it  being 
watched.  If  acute  symptoms,  particularly 
pyrexia,  supervene,  liquid  nourishment  should 
be  immediately  substituted.  The  action  of 
the  liver  and  bowels  must  be  carefully  at- 
tended to.  Iron,  cod-liver  oil,  and  arsenic 
are  the  drugs  best  suited  to  support  the 
general  health.  Iodides  and  sulphur  some- 
times prove  useful.  Occasional  large  doses 
of  salicylate  of  sodium  will  control  more 
urgent  symptoms.  Courses  of  the  mineral 
waters  of  Bath,  Buxton,  and  Strathpeffer,  in 
this  country;  and  of  many  foreign  baths, 
such  as  Aix-les-Bains,  Royat,  Aix-la-ChapeUe, 
Wiesbaden,  Baden-Baden,  and  Hammam 
R'Irha,  prove  invaluable  in  many  cases  to 
those  who  can  afford  to  try  them.  As  a 
rule,  massage  forms  part  of  the  treatment  at 
these  places ;  and  passive  movement  of  the 
joints,  slowly  but  steadily  increased  in  degree 
day  by  day,  can  be  practised  readily,  with 
much  hope  of  benefit.  Exercise  should  be 
taken  daily  in  the  open  air,  unless  the 
weather  be  imfavourable  ;  and  active  move- 
ment of  the  affected  joints  may  sometimes 
be  carried  out  m  spite  of  temporary  pain. 
The  ordinary  Turkish  bath  may  also  afford 
temporary  relief,  if  properly  employed.  See 
Rheumatic  Arthritis. 

J.  Mitchell  Bruce. 
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RHEUMATISM,  GonorrhCBal.  - 
Synon.:  Urethral  Arthritis  ;  Fr.  ^r^/^r^<e 
Blennorrhagique;  Ger.  Tr^ppeTrheumat^s. 

Definition.-A  kind  of  inflammation  of 
the  ioints  and  associated  structures,  appa- 
rently infective  in  its  natm-e,  occurring  in  the 
subiects  of  inflammatory  discharge  from  the 
eemto-urinary  mucous  membranes. 

Etiology.— This  disease,  as  its  name  im- 
phes,  is  generally  referable  to  the  presence 
of  gonorrhoea.    OccasionaUy  it  appears  to 
ori^nate  in  other  kmds  of  inflammatory  dis- 
charcre  connected  with  the  urethra,  such  as 
gouty  or  traumatic  urethritis  or  gleet ;  whilst, 
on  the  other  hand,  it  has  been  observed  as  a 
compUcation  of  gonorrhoeal  ophthahnia  with- 
out m-ethritis.     It  is  much  more  conamon 
in  men  than  in  women,  apparently  from 
the  more  thorough  cleansing  of  the  female 
urethra  during  urination.  An  affection  of  the 
joints  which  strongly  resembles  it,  is  found 
in  connexion  with  chronic  uterine  disease, 
or  in  the  puerperal  state;  but  so-called 
« chronic  uterine  disease  '  in  women  is  un- 
questionably very  often  gonorrhoeal.  Either 
a  rheumatic  or  a  gouty  history  is  frequently 
to  be  traced  in  the  patient.  Previous  attacks 
powerfully  predispose  to  the  return  of  the 
disease  on  the  recurrence  of  urethritis,  even 
in  a  mild  form.    The  observation  has  also 
been  made  that  persons  who  have  suffered 
from  the  disease  are  frequently  found  to  be, 
and  to  have  been,  peculiarly  susceptible  of 
urethral  inflammation  ;     excessive  sexual 
intercourse  being  regularly  followed  by  dis- 
charge in  such  individuals.    It  is  practically 
certain,  however,  that  these  excesses,  this 
predisposition,  and  this  '  susceptibility  '  are 
all  to  be  accotmted  for  by  the  actual  presence 
of  persistent  gleet ;  in  other  instances  the 
Tinn.n  is  re-infected  by  the  wife.    Thus  suc- 
cessive attacks  of  urethritis  and  gonorrhoeal 
rheumatism  in  the  husband,  along  with 
leucorrhoea,  chronic  uterine   disease,  and 
tubal,  ovarian,  and  peritoneal  disease  in  the 
wife,  may  be  referable  to  a  single  remote 
infection.    See  Gonorehcea. 

Amongst  exciting  causes,  the  most  im- 
portant appear  to  be  injury  of  a  joint,  such 
as  a  sprain ;  a  drinking  bout ;  and  chiU 
during  the  course  of  gonorrhoea. 

Anatomical  Characters. — In  recent  cases 
of  this  disease  the  structures  connected  with 
one  or  more  of  the  articulations  are  acutely 
inflamed.  The  cavity  contains  a  variable 
amount  of  serous  effusion,  according  to  its 
form  and  size ;  the  knee,  for  example,  being 
considerably  distended,  whilst  the  digital 
joints  are  more  moderately  enlarged.  The 
various  component  parts  are  hypereemic  and 
swollen ;  and  the  peri- articular  structures 
foil  or  even  cedematous.  In  more  advanced 
cases  the  joints  are  found  to  contain  either 
aero-purulent  or  purulent  materials ;  the 
cartilages  may  be  eroded;  and  finally  the 


articulations  may  become  completely  dis- 
organised or  ankylosed.  The  gonococcus  has 
been  found  in  the  intra-articular  effusion 
{see  Micro-organisms).  The  cardiac  struc- 
tures are  very  rarely  affected.  The  eye  may 
present  the  ordinary  appearances  of  catarrhal 
(not  gonorrhoeal)  conjunctivitis. 

Symptoms. — The  disease,  as  ordinarily 
observed,  commences  at  any  period  in  the 
course  of  gonorrhoea — very  frequently  within 
a  week  of  its  appearance,  but  possibly  not 
until  it  has  degenerated  into  a  slight  gleet, 
or  apparently  disappeared.  The  patient  is 
probably  first  aware  of  pain  in  the  loins,  or  of 
swelling  and  pain  in  the  soles  of  the  feet,  and 
very  shortly  these  symptoms  involve  the 
ankles.  In  other  instances  the  knees  or 
wrist-joints  suddenly  become  painful,  tender, 
and  swollen— possibly  after  strain  or  exertion. 
At  the  same  time  the  patient  is  feverish, 
suffering  from  malaise  and  anorexia;  the 
tongue  becomes  foul ;  and  the  pain,  broken 
sleep,  helplessness,  gonorrhoea,  and  general 
illness  give  rise  to  restlessness  and  depression. 
Along  with,  perhaps  even  before,  the  arti- 
cular symptoms,  conjunctivitis  sets  in, 
affecting  one  or  both  eyes,  and,  although  of 
a  weU-marked  catarrhal  kind,  usually  passes 
off  in  a  few  days  with  little  or  no  treatment. 

The  physical  signs  connected  with  the 
joints  are  generally  weU-marked,  the  parts 
being  hypereemic  and  much  swollen,  both 
fr-om  intra-articular  effusion  and  from  exuda- 
tion around.    The  amount  of  oedema  of  the 
dorsum  of  the  hand  or  foot  when  the  neigh- 
bouring joints  are  involved  by  gonorrhoeal 
rheumatism,  and  of  the  upper  part  of  the 
subcutaneous  surface  of  the  tibia  when  the 
knee-joint  is  affected,  is  often  remarkable. 
The  severity  of  the  pain  varies  much.  _  At 
times  it  is  great,  preventing  sleep,  especially 
as  it  is  usually  aggravated  at  night ;  in  other 
instances  it  is  extremely  slight,  and  the 
condition  is  then  more  chronic  in  character. 
The  pain  is  '  gnawing  '  or  '  aching ; '  accord- 
ing to  some  patients,  it  is  more  severe  before 
the  swelling  appears,  according  to  others  it  is 
aggravated  by  the  swelling.    An  important 
feature  of  the  pains  in  gonorrhoeal  rheu- 
matism is  that  in  some  cases  they  are  not 
limited  to  the  joints,  but  involve  the  fibrous 
structures,  especially  of  the  loins,  the  plantar 
and  palmar  fasciae,  the  tendo  Achillis,  and 
the  sheaths  of  nerves,  such  as  the  great 
sciatic.    The  muscles,  or  their  aponeuroses, 
also  appear  to  suffer ;  the  fleshy  parts  of  the 
arm,  forearm,  neck,  and  thigh,  as  well  as  the 
loins,  being    complained  of.  Frequently, 
indeed,  the  patient  declares  that  the  pains 
are  universal.    Stiffness  is  also  felt,  particu- 
larly when  a  joint  or  limb  has  been  kept 
long  in   one  position.    Tenderness  varies 
much,   like  the   other  phenomena,  being 
exquisite  in  some  instances,  and  entirely 
absent  in  others.    Portions  of  the  tendon- 
sheaths  may  be  found  swollen  and  tender. 
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The  heart  and  pericardium  are  very  rarely- 
involved.  See  Heart,  Inflammation  of: 
2.  Ulcerative  Endocarditis. 

Such  are  the  usual  characters  presented  by 
a  case  of  gonorrhoeal  rheumatism  within  the 
first  week  of  its  appearance.  Under  favour- 
able circumstances  the  symptoms  may  de- 
cline ;  but  in  the  majority  of  instances  one 
joint  after  another  is  invaded  by  the  morbid 
process,  whilst  those  already  attacked  either 
slowly  recover  or  continue  affected,  the 
disease  becoming  more  extensive  and  pro- 
tracted for  several  weeks  or  even  months. 
Cases  are  met  with  in  which  aU  the  joints  of 
one  or  more  limbs  are  simultaneously  affected 
with  gonorrhceal  rheumatism,  and  have  been 
so  affected  for  ten  to  sixteen  weeks  ;  certain 
of  the  articulations  being  but  recently  in- 
vaded, whilst  others  are  slowly  recovering 
from  the  attack  with  which  the  disease 
commenced.  In  this  manner  every  joint  in 
the  body  may  be  invaded,  including  the  jaw, 
the  sterno-clavicular  articulation,  and  the 
spinal  column.  The  second  toe  is  a  favourite 
seat  of  the  disease. 

The  class  of  case  just  described  constitutes 
the  most  severe  form  of  gonorrhceal  rheu- 
matism. Happily,  in  most  instances  the  disease 
is  much  milder,  only  one  or  two  joints  being 
affected,  and  the  process  either  ending  with 
a  sharp  painful  burst  of  acute  synovitis,  or, 
on  the  contrary,  lapsing  into  a  state  of 
chronic  intra-articular  effusion,  with  neither 
tenderness  nor  pain. 

"When  the  disease  is  protracted,  either  in 
one  or  in  many  joints,  the  constitutional 
symptoms  lose  their  acute  character.  There 
is  little  or  no  pyrexia ;  the  appetite  is  fair ; 
and  the  patient  may  even  go  about  his  work. 
But  the  health  is  gradually  impaired,  the 
patient  being  debiUtated  and  depressed;  in  the 
most  severe  cases  he  may  be  completely 
crippled,  unable  to  stand,  write,  or  feed  him- 
self, and  reduced  to  a  condition  of  general 
helplessness  and  wretchedness. 

Course,  Duration,  and  Terminations. — 
The  variable  course  of  gonorrhoeal  rheuma- 
tism has  been  already  suSiciently  indicated. 
The  duration  of  the  disease  is  quite  indefinite, 
varying  from  a  few  days  to  many  months. 
The  most  imfavourable  termination  of  the 
disease  is  ankylosis  of  the  joints,  with  hope- 
less crippling;  but  this  is  rare.  It  never 
proves  fatal  directly.  The  disease,  as  already 
stated,  is  very  hable  to  return.  The  urethritis 
is  contagious,  and  the  writer  has  seen  husband 
and  wife  suffering  together  from  the  disease. 

Pathology. — Opinion  is  stiU  divided  upon 
the  essential  nature  of  gonorrhoeal  rheuma- 
tism. Three  leading  views  may  be  men- 
tioned. It  is  believed  by  some  pathologists 
that  '  gonorrhceal  rheumatism '  is  nothing 
more  than  acute  or  subacute  rheumatism, 
associated  with  gonorrhoea  or  other  similar 
discharge.  Most  authorities  now  recognise 
in  the  disease  a  kind  of  pyaemia,  the  gono- 
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coccus  being  the  essential  cause,  and  the  seat 
of  the  primary  infection  being  usually  the 
urethra.  The  third  view  is  perhaps  not 
inconsistent  with  either  of  the  other  two. 
It  represents  gonorrhceal  rheumatism  as  a 
trophic  or  nutritive  disorder,  due  to  reflex 
distm-bance  ;  the  urethral  inflammation 
affecting  primarily  certain  centres  in  the 
spinal  cord  and  brain,  and  the  altered  con- 
dition of  these  giving  rise  to  the  articular 
changes. 

According  to  both  the  pyaemic  and  the 
trophic  or  reflex  theories  of  gonorrhoeal  rheu- 
matism, the  joint-affection  may  originate  in 
a  purulent  discharge  fi:om  any  mucous  stu"- 
face,  the  urethra  included.  Thus  joint- 
disease  has  occasionally  been  observed  in 
association  with  dysentery,  and  with  chronic 
bronchitis.  It  is  beside  the  purpose  of  the 
present  article  to  enter  into  a  discussion  of 
these  theories. 

Diagnosis.— The  diagnosis  of  this  disease 
turns  upon  the  existence  of  an  urethral 
discharge  in  association  with  articular  in- 
flammation. The  occurrence  of  the  latter 
in  young  male  subjects  should  always  rouse 
the  suspicions  of  the  practitioner  as  to  the 
presence  of  gonorrhoea ;  and  he  ought  at 
once  to  ascertain,  by  carefal  inspection,  the 
state  of  the  urethra,  never  accepting  the 
patient's  statement  on  the  subject.  In  some 
instances  there  may  be  but  a  trace  of  gleet, 
or  the  history  of  a  recent  gonorrhoea  alone 
may  remain.  In  doubtful  cases  the  urine 
must  be  examined  with  particular  care.  It 
should  be  passed  in  the  presence  of  the 
practitioner,  and  the  first  fluid  ounce  of  it 
collected  in  a  separate  vessel  and  examined 
for  products  of  m'ethritis  that  may  be  washed 
out,  including  muco-purulent  threads  from 
the  prostatic  portion  of  the  passage.  The 
previous  occurrence  of  one  or  more  similar 
attacks  in  connexion  with  gonorrhoea  will 
confirm  the  diagnosis.  Ophthalmia  in  asso- 
ciation with  subacute  articular  symptoms 
ought  immediately  to  suggest  the  presence 
of  gonorrhoeal  rheumatism.  The  suspicion 
of  the  gonorrhoeal  nature  of  arthritis  is  some- 
times first  roused  by  the  failure  of  salicylates 
to  give  relief. 

Prognosis. — The  prognosis  is  generally 
favourable.  In  young,  healthy  subjects, 
under  careful  treatment,  the  disease  wiU 
probably  shortly  subside.  It  will,  however, 
prove  protracted  and  obstinate  under  the 
opposite  circumstances.  Unless,  also,  cure 
be  complete,  the  future  is  likely  to  prove  a 
history  of  recurrences  and  accumulating 
misery.  Gonorrhceal  rheumatism  increases 
in  severity  in  subsequent  attacks,  and  the 
prognosis  is  correspondingly  more  imfavour- 
able. Another  point  which  should  be  seriously 
impressed  upon  the  patient,  by  way  of  warn-^ 
ing,  is  that  the  risk  of  the  recurrence  of 
arthritis  also  increases  with  each  exposiure  to 
gonorrhoeal  infection. 
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Treatment.— The  treatment  of  gonorrhoeal 
rheumatism  is  still  unsatisfactory.  Whilst 
some  practitioners  endeavour  to  check  the 
urethral  inflammation  as  speedily  as  possible, 
others  strive  to  encom-age  the  discharge. 
The  former  plan  is  unquestionably  the  more 
rational  and  the  more  successful.  The  treat- 
ment of  the  gonorrhoea  or  gleet  must  be 
assiduously  persevered  with.  See  Gonob- 
RHCEA ;  and  Gleet. 

At  the  same  time,  the  attention  of  the 
practitioner  will  be  anxiously  directed  to  the 
joints.  If  the  local  symptoms  be  severe, 
absolute  rest  is  necessary,  the  patient  being 
confined  to  bed,  and  the  affected  limb  pro- 
tected by  a  splint  in  such  a  way  that  appli- 
cations can  be  made  to  the  joints.  Anodynes 
may  be  called  for  at  first,  such  as  poultices, 
fomentations — simple  or  opiated,  or  a  lini- 
ment composed  of  equal  parts  of  extract  of 
belladonna  and  glyceriae.  In  other  instances 
leeches  may  be  tried ;  blistering  in  others, 
where  there  is  either  great  pain,  unreheved 
by  anodynes,  or  persistent  elfusion.  In  sub- 
acute cases  with  little  pain  or  general  dis- 
turbance, strapping  may  be  sufiicient — par- 
ticularly with  Scott's  dressing ;  and  in  a  more 
chronic  form  of  the  disease  friction  of  the 
joint  and  associated  parts,  and  moderate 
passive  and  active  exercise,  may  effect  a  cure. 

Internal  treatment  must  be  pursued  simul- 
taneously. In  acute  cases  free  purgation 
should  be  obtained  at  first,  and  this  should 
be  followed  by  a  course  of  alkaline  salines, 
either  alone  or  in  combination  with  quinine. 
Treatment  specifically  directed  to  the  gonor- 
rhoea is  often  required.  If  the  disease  persist, 
iodide  of  potassium  should  be  given,  combined 
with  alkahs  or  with  iron,  according  to  circum- 
stances ;  iron  alone  suits  other  patients  well. 
Phenacetin  and  sahcylates  have  appeared 
beneficial  in  some  instances.  In  other  cases 
mercurials  effect  a  cure,  especially  if  there  be 
a  syphUitic  taint,  which  is  not  uncommonly 
the  case.  The  diet  must  be  carefully  regu- 
lated in  the  different  stages :  at  first  '  low ' 
and  without  stimulants ;  afterwards  generous. 
In  very  chronic  cases  of  gonorrhoeal  rheu- 
matism, with  threatening  ankylosis,  the 
patient  should  be  sent,  if  possible,  to  a  warm 
watering-place,  and  be  subjected  to  a  thorough 
course  of  treatment  both  externally  and  in- 
ternally. Sea  voyages  very  successfully  fulfil 
the  different  indications  for  treatment  in 
obstinate  cases.    See  Kheumatic  Arthritis. 

J.  Mitchell  Bruce. 

RHEUMATISM,  Muscular.  —  Sy- 
NON.:  Fr.  Bhrnnatisme  Musculome;  Ger. 
MusJcehheumatiamus. 

Definition.— A  disorder  of  fibro-muscular 
structures,  characterised  by  local  pain  and 
spasm,  and  a  certain  degree  of  fever;  and 
generally  associated  with  the  rheumatic 
diathesis. 

.Etiology. — Muscular  rheumatism  is  most 
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frequently  observed  in  the  subjects  of  the 
rheumatic  diathesis.  It  occurs  in  both  sexes, 
and  at  all  ages;  children  and  adolescents 
being  specially  Uable  to  rheumatic  torticolUs, 
and  older  subjects  to  lumbago  and  chronic 
muscular  rheumatism  of  the  limbs.  The  ex- 
citing causes  are  chiefly  two  :  first,  exposure 
to  cold — above  aU,  exposure  of  a  muscular 
part  to  a  '  draught '  after  exertion ;  and 
second,  sprain  or  strain  of  the  fibro-mus- 
cular structures.  A  peculiarly  obstinate  type 
of  the  disease  has  been  observed  as  a  sequela 
of  influenza.  Muscular  pain,  tenderness,  and 
spasms  are  also  common  in  the  invasion  of 
acute  rheumatism,  and  in  gonorrhoeal  and 
chronic  articular  rheumatism. 

Anatomical  Characters.  —  Nothing  is 
known  respecting  the  anatomical  characters 
of  muscular  rheumatism,  if,  indeed,  there  be 
any  discoverable  change  in  the  muscular  or 
fibrous  structures. 

Symptoms.— The  disorder  usually  com- 
mences with  slight  febrile  disturbance,  pos- 
sibly accompanied  by  sore-throat.  Either 
simultaneously,  or  in  children  after  one  or 
two  days,  pain  is  experienced  in  the  region 
of  some  definite  muscle  or  muscular  mass, 
such  as  the  sterno-mastoid  or  the  muscles  of 
the  loins;  and  this  speedily  becomes  so 
severe  as  to  constitute  the  leading  symptom 
of  the  attack.  The  pain  is  present  only  when 
the  affected  muscle  is  thrown  into  action,  so 
that  it  may  be  perfectly  relieved  by  relaxa- 
tion or  rest  of  the  parts  involved.  The 
slightest  movement,  however,  from  the  posi- 
tion of  relief  is  instantly  attended  with  ex- 
cruciating pain,  of  a  peculiar  spasmodic 
character,  which  persists  until  relaxation  is 
again  secured.  The  constant  effort  to  avoid 
pain  gives  rise  to  a  feehng  and  appearance 
of  stiffness,  causing  the  patient  to  assume 
characteristic  attitudes  of  the  head,  trunk,  or 
limbs.  Tenderness  on  grasping  the  muscle 
is  occasionally  well-marked.  In  some  cases 
several  of  the  joints  may  also  be  affected 
with  pain  and  stiffness. 

The  constitutional  symptoms  of  muscular 
rheumatism  are  generally  those  of  mild 
fever.  The  tongue  is  furred;  the  appetite 
is  impaired ;  the  bowels  are  confined ;  the 
pulse  is  somewhat  frequent,  large,  and  soft ; 
and  there  is  a  feeling  of  malaise.  In  other 
instances  these  symptoms  are  extremely 
sUght  or  altogether  wanting,  the  patient  suf- 
fering from  nothing  more  than  local  pain. 
Occasionally  there  is  catarrhal  ophthalmia. 
Subacute  articular  rheumatism  and  sciatica 
may  be  present  as  complications. 

Muscular  rheumatism  usually  persists  for 
several  days,  and  gradually  declines,  but  in 
the  milder  cases  it  may  last  for  weeks.  One 
form  of  the  disorder  is  essentially  chronic, 
the  patient  suffering  for  years  from  pain  in 
various  fibro-muscular  structures,  especially 
those  of  the  shoulder,  arm,  thigh  and  leg, 
during  cold,  wet  weather. 
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Varieties. — The  following  local  varieties 
of  muscular  rheumatism  are  recognised  by 
special  names : — 

1.  Muscular  Torticollis.  —  Synon.  : 
Acute  Wry-neck;  'Stiff-neck';  Cajjut  Ob- 
sUpirni. — Here  the  sterno-mastoid  muscle  is 
chiefly  involved,  but  any  or  aU  of  the  cer- 
vical muscles  may  be  painful.  This  form  is 
most  frequently  observed  in  young  subjects, 
and  is  often  markedly  recurrent.  It  is  easily 
recognised  by  the  fixed  position  of  the  head ; 
and  has  to  be  diagnosed  from  spasmodic  torti- 
collis, sterno-mastoid  tumour,  sprain,  tonsil- 
litis, and  spinal  disease. 

2.  Pleurodynia.  —  The  fibro  -  muscular 
structures  of  the  chest-wall  are  the  seat  of 
rheimiatism  in  this  variety.  Cough  is  a 
common  exciting  cause  of  the  complaint, 
which  is  seen  chiefly  in  adults.  Pain  is  com- 
plained of  in  the  chest-wall,  usually  on  one 
side ;  in  some  instances  it  may  be  excruciat- 
ing, and  of  a  distressing,  spasmodic  character. 
On  examination,  we  find  that  a  particular 
intercostal  space,  or  the  origin  of  the  pec- 
toral or  serratus  muscles,  is  the  seat  of  local- 
ised tenderness ;  and  that  every  respiratory 
act  causes  lancinating  pain  in  the  same 
situation.  The  respiratory  movements  of 
the  affected  side  are  restrained;  but  the 
ordinary  physical  signs  of  pleural,  pul- 
monary, and  cardiac  diseases  are  absent,  as 
are  also  the  points  doulov/reux  that  cha- 
racterise intercostal  neuralgia.  If  the  move- 
ments of  the  corresponding  ribs  be  restrained 
by  plaster  or  bandage,  the  pain  is  effectually 
controlled.  The  direct  constitutional  dis- 
turbance is  generally  not  great,  unless  sleep 
be  prevented  by  pain. 

3.  Lumbago. — The  muscular  and  fibrous 
structures  of  the  loins  are  here  the  seat  of 
pain,  most  commonly  the  erector  spinse,  less 
commonly  the  latissimus  dorsi,  or  other 
smaller  muscles  in  the  same  situation,  on 
one  or  both  sides.  As  the  muscles  of  the 
back  support  the  body  in  the  erect  position, 
and  participate  in  the  various  movements  of 
rising  and  bending  the  trunk  in  aU  directions, 
the  patient  may  be  compelled  to  remain  at 
absolute  rest  in  bed.  More  frequently  he 
is  able  to  move  about,  although  with  pain 
or  in  a  stooping  attitude.  The  amount  of 
febrile  disturbance  is  generally  moderate. 

Lumbago  is  easily  recognised  by  the  cha- 
racteristic muscular  pain  referred  to  the  loins, 
greatly  increased  by  bending,  straightening 
the  back,  rising  from  the  sitting  posture,  or 
turning  in  bed ;  and  by  tenderness  of  the 
muscles  on  pinching,  without  the  acute  de- 
fined tenderness  on  pressure  of  abscess  or 
neuralgia.  At  the  same  time  it  cannot  be 
insisted  upon  too  strongly,  that  careful 
examination  of  the  back,  of  the  abdomen 
generally,  and  of  the  urine,  will  be  required 
to  prevent  the  practitioner  from  faUing  into 
the  not  uncommon  error  of  treating  cases  of 
serious  disease  as  simple  lumbago.  Renal 


calculus,  limibar  abscess  connected  with 
spinal  caries,  perinephritis,  perityphlitis, 
abdominal  aneurysm,  disease  of  the  rectiun, 
uterus,  or  bladder,  spinal  meningitis,  and 
small-pox,  are  the  principal  morbid  con- 
ditions which  must  be  borne  in  mind  and 
excluded  in  every  instance,  before  the  dia- 
gnosis is  settled.  Pain  in  the  loins  is  also 
a  very  common  accompaniment  of  affections 
of  the  buttock  and  lower  limbs,  such  as 
sciatica,  rheimaatic  affections  of  the  hip-joint, 
and  perhaps  lameness  from  any  cause.  It  is 
also  very  frequently  met  with  in  gonorrhoeal 
rheumatism. 

4.  Dorsodynia.  —  Synon.  :  Omodynia ; 
Scapulodynia. — These  names  are  given  to 
rheumatism  involving  the  structures  of  the 
upper  part  of  the  back  and  shoulders.  It 
occurs  chiefly  in  persons  much  exposed  to 
the  weather ;  and  has  to  be  diagnosed  chiefly 
from  rheumatism  of  the  shoulder-joint,  and 
certain  less  common  forms  of  neuralgia  con- 
nected with  the  upper  dorsal  nerves  and 
arms,  thoracic  aneurysm,  and  diseases  of  the 
cord  and  spine. 

5.  Abdominal  rheumatism.  —  Mus- 
cular rheumatism  of  the  abdominal  walls  is 
occasionally  observed,  either  alone  or  in 
association  with  lumbago. 

6.  Cephalodynia.  —  Musctdar  rheuma- 
tism may  affect  the  scalp,  giving  rise  to  a 
duU,  aching  kind  of  headache,  on  the  brow 
or  occiput,  aggravated  by  movement,  and 
occasionally  complicated  with  tenderness  of 
the  eyeballs  and  ophthalmia. 

Diagnosis. — Speaking  generally,  muscular 
rheumatism  has  chiefly  to  be  diagnosed  from 
neuralgia,  and,  as  a  rule,  this  can  easily  be 
done  by  the  paroxysmal  character  of  the 
latter,  the  setiological  relations,  and  especially 
the  physical  signs.  A  very  similar  disorder 
occurs  very  commonly  in  gouty  subjects. 
The  practical  diagnosis  of  the  chief  local 
varieties  has  already  been  sufficiently  indi- 
cated. 

Prognosis. — The  prognosis  of  muscular 
rheumatism  is  highly  favourable.  Under 
careful  treatment  recovery  may  be  antici- 
pated in  a  few  days  or  weeks.  But  the  dis- 
order is  one  which  is  peculiarly  hable  to 
recur  on  exposure  to  its  exciting  causes. 

Treatment. — The  treatment  of  muscular 
rheumatism  consists  in  remedying  the  con- 
stitutional condition ;  and  in  reheving  the 
local  pain.  At  the  very  commencement  of 
the  illness,  a  hot-air  or  Turkish  bath  rnay 
answer  both  these  indications,  and  give 
immediate  reUef.  The  first  indication  will, 
however,  be  generally  best  fulfilled  by  free 
purgation,  followed  by  alkaline  salines,  such 
as  the  bicarbonate,  citrate,  or  acetate  of 
potassium,  and  solution  of  acetate  of  ammo- 
nium. In  more  feeble  subjects  quinine  may 
be  given  in  combination  with  alkalis;  or 
iodide  of  potassixma  in  protracted  cases.  The 
diet  should  be  of  the  simplest  character. 


BHEUMATISM,  MUSCULAE 

The  best  local  treatment  consists  in  abso- 
lute rest  and  warmth  of  the  affected  parts, 
which  may  be  variously  secured  m  different 
instances  by  confinement  to  bed  strapping 
and  plasters.  Mustard  is  one  of  the  most 
available  and  successful  ot  remedies.  Other 
counter-irritants  or  anodynes  which  give 
great  rehef  are  warm  opiate  fomentations,  or 
Uniments  composed  of  extract  of  belladonna 
and  glycerine,  opium,  aconite,  chlorofomi,  or 
camphor,  or  of  various  combuaations  ot  these. 
Liniments  are  more  efficacious  when  sprin- 
kled on  the  siurface  of  a  hot  fomentation, 
firmly  apphed,  than  when  rubbed  into  the 
part.  If  the  suffermg  be  great,  a  hypodermic 
injection  of  morphine  and  atropine  should 
be  given.  Belladonna  plaster  gives  at  once 
rehef  and  support  in  mild  cases.  The  con- 
tinuous galvanic  current  occasionally  dispels 
the  pain  and  stiffness  almost  immediately. 
A  prolonged  hot  or  mustard  bath,  carefully 
given,  relieves  some  cases  of  lumbago.  In 
obstinate  cases  cupping  or  blistering  may  be 
tried.  The  affected  muscles  must  be  kept 
warm  and  carefully  protected  from  cold, 
especially  in  torticollis.  When  rheumatism 
involves  the  muscles  of  the  limbs,  warm 
anodyne  liniments  are  the  best  local  mea- 
sures. 

Great  care  should  be  exercised  to  prevent 
the  recurrence  of  muscular  rheumatisrn,_by 
wearing  warm  woollen  clothing  ;  by  avoiding 
exposure  to  damp  and  draughts  ;  by  attending 
to  the  digestion  and  the  bowels ;  and  by 
abstaining  from  severe,  sudden,  and  awkward 
muscular  efforts.  In  chronic  or  recurrent 
cases  of  the  disorder,  the  patient  should,  if 
possible,  visit  some  of  the  EngUsh  or  foreign 
baths  indicated  in  the  article  on  Eheumatic 
Arthritis.  J.  Mitchell  Bruce. 

RHINITIS  (ptV,  the  nose).  —  Nasal 
catarrh.    See  Nose,  Diseases  of. 
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OTKOTT foi,  I  examine)  .- 


(piv,  the  nose ;  and 
Synon.  :  Fr.  and  Ger. 
BMnoscopie.  —  The  nasal  passages  can  be 
inspected  from  the  front  through  the  anterior 
nares,  or  from  the  back  through  the  naso- 
pharynx. The  former  method  is  termed 
'anterior  rhinoscopy,'  the  latter  'posterior 
rhinoscopy.'  Both  methods  are  necessary  for 
a  thorough  inspection  of  the  nose. 

Anterior  Rhinoscopy. — In  order  to 
examine  the  nasal  passages  from  the  front, 
the  observer  should  be  seated  upright  facing 
the  patient.  It  is  always  better  to  employ 
reflected  light,  in  the  same  manner  as  for 
examination  of  the  larynx  (see  Laryngo- 
scopy). Having  concentrated  a  bright  circle 
of  light  on  the  patient's  nose,  we  can  obtain 
a  view  of  the  interior  of  the  vestibule  by 
making  the  patient  tilt  the  head  slightly 
back,  and  raising  the  tip  of  the  nose  with  the 
thumb.  In  order  to  examine  the  interior  of 
the  nasal  fossa,  a  speculum  must  be  used  to 
dilate  the  cartilaginous  aperture.    There  are 


several  different  forms  of  nasal  speculum, 
but  Duplay's  bivalve  speculum  is  perhaps 
the  most  generally  useful.  The  speculum 
should  be  inserted  gently  with  the  thumb 
and  forefinger  of  the  left  hand,  and  the  blades 
separated  slowly,  the  patient's  head  being 
tilted  slightly  backwards  while  this  is  being 
done.  The  anterior  end  of  the  inferior  tur- 
binated body  wiU  first  attract  attention, 
forming  a  rounded  prominence  projecting 
from  the  outer  wall.  If  the  patient's  head  be 
now  tilted  a  little  forwards,  the  convex  sur- 
face and  lower  border  of  the  inferior  turbi- 
nated body  can  be  traced  backwards  for  a 
considerable  distance,  or  even  for  the  whole 
length,  presenting  usually  an  irregular  wavy 
outline.  The  floor  of  the  nasal  passage  can 
often  be  traced  to  the  posterior  extremity; 
and,  if  a  strong  light  be  directed  back  along 
the  floor,  the  posterior  wall  of  the  pharynx  can 
sometimes  be  discerned.  If  the  patient's  head 
be  thrown  backwards,  the  middle  turbinated 
body  will  be  seen  above  and  behind  the 
inferior.  The  anterior  border,  and  the  angle 
between  this  and  the  inferior,  are  the  parts 
chiefly  seen.  Between  the  middle  turbinated 
body  and  the  septum  is  a  narrow  space, 
known  as  the  olfactory  sUt,  which  can  only 
be  imperfectly  illuminated.  When  the  pa- 
tient's head  is  thrown  well  back,  the  fore 
part  of  the  roof  wiU  be  brought  into  view, 
but  the  superior  turbinated  body  carmot  be 
seen. 

The  actual  extent  of  the  parts  seen  by 
anterior  rhinoscopy  varies  much  in  different 
cases.  A  deflected  septum  is  a  serious  ob- 
stacle. Vascular  turgescence  of  the  inferior 
turbinated  body,  especially  at  the  anterior 
end,  often  interferes  with  the  view.  This 
swelling  can  be  reduced  by  the  apphcation  of 
a  5  per  cent,  solution  of  the  hydrochlorate  of 
cocaine. 

Posterior  Rhinoscopy. — By  this  me- 
thod the  posterior  nares  and  naso-pharynx 
can  be  inspected.  A  small  mirror,  about  half 
or  five -eighths  of  an  inch  in  diameter,  is 
used  in  the  examination.  A  small  laryngeal 
mirror  serves  the  purpose,  but  the  mirror 
should  be  attached  to  the  stem  at  more 
nearly  a  right  angle  than  is  usual  for  laryngo- 
scopy, and  it  is  convenient  to  have  the  handle 
slightly  bent  to  follow  the  curve  of  the 
tongue.  A  rhinoscope  such  as  Michel's,  how- 
ever, is  much  more  convenient.  In  this 
instrument  the  mirror  is  in  the  same  plane 
as  the  handle,  and  can  be  raised  to  any  angle 
by  pressure  on  a  spring. 

The  patient  sits  upright,  with  the  head 
inclined  slightly  forwards,  and  is  directed  to 
open  the  mouth  and  breathe  quietly  and 
naturally.  The  light  is  concentrated  from  a 
reflector  on  the  palate  and  pharynx,  in  the 
same  manner  as  in  laryngoscopy.  The 
tongue  must  generally  be  depressed  with  a 
spatula.  One  with  the  handle  at  right  angles 
to  the  blade  is  most  convenient.    The  rhmo- 
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scopic  mirror,  previously  warmed,  is  intro- 
duced rapidly,  with  its  reflecting  surface 
upwards,  to  one  or  other  side  of  the  uvula, 
close  to,  but  not  touching,  the  wall  of  the 
pharynx.  By  depressing  the  handle  or  by 
pressmg  on  the  spring,  according  to  the 
form  of  rhmoscope  used,  the  mirror  can  be 
made  more  vertical,  and  by  various  move- 
ments of  the  mirror  an  image  of  the  different 
parts  can  be  obtained.  Difficulties  may  occur 
in  the  examination.  The  commonest  is  the 
drawing  up  of  the  uvula  and  soft  palate 
against  the  pharyngeal  waU  as  soon  as  the 
examination  is  begun.  The  patient  should 
be  directed  to  breathe  quietly  through  the 
nose,  and  the  effort  to  do  this  wiU  cause  the 
velum  to  hang  away  from  the  pharyngeal 
wall.  If  this  do  not  succeed,  the  patient 
should  be  made  to  emit  the  French  nasal 
sound  en,  or  on.  This  will  often  succeed  in 
giving  a  view  of  the  parts.  Painting  the 
throat  with  a  10  per  cent,  solution  of  the 
hydrochlorate  of  cocaine  will  often  be  an 
assistance.  In  certain  cases,  where  the  depth 
of  the  pharynx  is  small  and  the  soft  palate 
long,  a  view  can  only  be  obtained  by  drawing 
the  soft  palate  and  uvula  forwards  by  means 
of  a  Voltolini's  palate-hook. 

Only_  a  limited  portion  of  the  post-nasal 
region  is  seen  reflected  in  any  one  position 
of  _  the  mirror.  "When  the  mirror  is  first 
raised  into  a  nearly  vertical  position,  the 
posterior  surface  of  the  velum  is  brought 
into  view.  By  inclining  the  mirror  to  a 
more  horizontal  position,  the  septum  appears 
as  a  sharp,  whitish  ridge,  which  serves  as  a 
landmark  to  the  parts  in  this  region.  On 
either  side  of  the  septum,  the  ovoid  openings 
of  the  nasal  fossae,  the  choanse,  may  be 
brought  into  view  by  slightly  turning  the 
mirror.  Each  choana  is  largely  occupied 
by  the  posterior  ends  of  the  turbinated 
bodies,  the  most  conspicuous  of  which  is  the 
middle.  The  inferior  is  largely  hidden  by 
the  soft  palate,  as  is  also  the  lower  end  of 
the  septum.  By  inclining  the  mirror  to  one 
side,  the  depression  leading  to  the  Eustachian 
orifice  is  seen,  bounded  above  and  behind  by 
a  prominent  ridge.  By  bringing  the  mirror  to 
a  nearly  horizontal  position,  the  vault  of  the 
naso-pharynx  and  the  region  of  Luschka's 
tonsil  are  brought  into  view. 

James  B.  Ball. 

RHONCHAL  FREMITUS.— A  phy- 
sical sign,  appreciated  by  palpation  of  the 
chest,  eUcited  by  the  act  of  breathing  when 
certain  secretions  or  other  materials  are  pre- 
sent in  the  larger  air-tubes  or  in  a  cavity. 
See  Physical  Examination. 

RHONCHUS  {p4yx^,  I  snore).— Ehon- 
chi  are  sounds  heard  on  auscultation  when 
the  air-channels  are  partially  obstructed. 
The  term  is  restricted  by  some  authors  to 
the  so-called  dry  and  more  or  less  musical 
sounds  produced  in  the  bronchial  tubes,  for 


RICKETS 

instance,  sonorous  and  sihilcmt  rhonchus; 
the  bubbling  and  crepitating  sounds  in 
chest-disease  being  spoken  of  as  rales.  By 
other  authorities,  again,  all  such  sounds, 
whether  sibilant  or  crackling,  are  described 
either  as  rhoncM  or  as  rales,  the  terms  being 
interchangeable.  See  Physical  Examina- 
tion. B.  Douglas  Powell. 

RHYTHM  (pvd/xos,  a  measured  move- 
ment).— The  relative  proportion  between  the 
several  parts  of  certain  actions.  In  medical 
science  it  is  generally  applied  to  the  move- 
ments of  respiration,  and  to  the  action  of  the 
heart.    See  Physical  Examination. 

RIBS,  Diseases  of. — See  Chest-walls, 
Diseases  of;  and  Deformities  of  the  Chest. 

RICKETS  (0.  E.  turikken,  to  twist).— 
Synon.  :  Bachitis;  Fr.  BhacMtisme;  Ger. 
Bhachitis ;  Englische  Krankheit. 

Definition.— A  general  disease,  affecting 
the  nutrition  of  the  whole  body;  arresting 
natural  growth  and  development ;  pervert- 
ing and  delaying  ossification.;  retarding  den- 
tition ;  causing  the  bones  to  become  soft,  and 
to  yield  to  pressure,  and  the  muscles  and  liga- 
ments to  waste  ;  and  in  many  cases  produc- 
ing alteration  of  the  brain,  Uver,  spleen,  and 
lymphatic  glands. 

jEtiology. — Rickets  is  the  consequence  of 
slow  impairment  of  nutrition,  and  the  causes 
which  produce  it  are  principally — bad  feed- 
ing, foul  air,  damp  cold  rooms,  want  of  sim- 
Ught,  want  of  exercise,  and  want  of  clean- 
liness. Of  these,  perhaps  the  first  two  have 
the  greatest  influence  in  causing  the  disease ; 
for  if  the  quantity  of  nutritive  material  intro- 
duced into  the  system  be  restricted  by  an 
improper  selection  of  food,  and  if  the  oxida- 
tion of  waste  matters  be  hindered  by  an  in- 
sufficient supply  of  fresh  air,  interference 
with  nutrition  is  necessarily  carried  to  a  high 
degree.  A  pure  bracing  air  will  by  itself  do 
much  in  counteracting  the  effects  of  an  im- 
proper dietary,  for  it  has  been  noticed  that 
injudicious  feeding  is  less  hiu-tfiil  in  country 
places  where  the  air  is  dry  than  in  large 
towns.  This  however,  may  be  partly  ex- 
plained by  the  greater  vigour  of  the  digestive 
organs  in  the  former  case,  enabling  the  child 
to  derive  nourishment  from  food  which,  imder 
other  conditions,  would  be  innutritions. 
Some  children  are  affected  more  readily  and 
more  severely  by  these  causes  than  others, 
for  the  more  the  strength  of  the  child  is  re- 
duced before  the  actual  exciting  causes  of  the 
disease  come  into  play,  the  more  quickly 
does  the  patient  faU  a  victim  to  their  effects. 
Therefore,  all  influences  which  impair  the 
general  strength,  such  as  weakness  in  the 
parents,  or,  in  the  case  of  the  child  himself, 
an  attack  of  acute  disease,  or  even  unusually 
troublesome  dentition,  must  be  looked  upon 
as  predisposing  causes  of  the  disorder.  There 
is  no  proof  that  rickets  is  hereditary.  A  tuber 
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ciilar  famHy  predisposition  renders  the  occur- 
rence of  rickets  unlikely.  Some  years  ago  a 
distinguished  foreign  physician  attempted,  by 
arguments  drawn  chiefly  from  morbid  ana- 
tomy, to  prove  rickets  to  be  invariably  a  con- 
sequence of  inherited  syphilis.  _  But  the 
reasons  for  rejecting  this  hypothesis  are  over- 
whehning. 

Anatomical  Characters.— The  bones  are 
affected  in  three  ways  :  growth  is  retarded  ; 
the  spread  of  ossification  into  parts  still  car- 
tilaginous is  interfered  with ;  and  bone  al- 
ready ossified  is  softened.  The  growth  of  bone 
is  not  completely  arrested ;  it  rather  becomes 
irre<nilar.  There  is  considerable  develop- 
ment of  the  cartilaginous  epiphyses,  and  also 
of  the  fibrous  periosteum  ;  but  these  parts 
ossify  incompletely  and  slowly ;  and  as  the 
normal  increase  in  size  of  the  medullary 
cavity  continues  in  the  usual  way,  the  bone 
comes  gradually  to  consist  less  and  less  of 
osseous  substance,  and  more  and  more  of,  as 
yet,  unossified  matter  proliferated  at  the  cir- 
cumference. It  is  in  this  way  that  the  bones 
become  soft,  and  not  from  any  abnormal 
absorption  of  earthy  salts  fi-om  bone  already 
ossified.  The  process  of  calcification  itself, 
besides  being  retarded,  is  abnormal :  it  has 
indeed  been  described  as  rather  a  process  of 
petrifaction  than  of  true  ossification.  On 
account  of  the  softness  of  the  long  bones, 
serious  deformities  ensue,  as  will  be  after- 
wards described.  The  flat  bones  become 
greatly  thickened  from  prohferation  of  the 
periosteum.  This  is  especially  noticeable  at 
the  edges  of  the  cranial  bones;  and  when 
ossification  is  completed,  the  sutures  of  the 
skull  can  be  felt  to  be  prominent.  In  parts, 
however,  and  especially  in  the  occipital  bone, 
the  osseous  substance  becomes  thinned  in 
places  from  absorption  under  the  pressure  of 
the  growing  brain.  This  condition,  which  is 
called  '  craniotabes,'  can  be  detected  by 
palpation.  Calcification  is  very  slow  in 
the  cranial  bones,  and  the  fontanelle  often 
remains  open  long  after  the  end  of  the  second 
year. 

The  liver,  spleen,  lymphatic  glands,  and 
kidneys  are  sometimes  enlarged.  The  in- 
crease in  size  is  due,  not  to  the  presence  of 
any  foreign  growth  or  deposit  in  these 
organs,  but  to  irregular  hypertrophy  of  their 
fibroid  and  epithehal  elements,  conjoined 
with  a  deficiency  in  earthy  salts — an  altera- 
tion analogous  to  the  changes  in  the  bones. 
The  brain  is  enlarged  from  an  increase  of 
the  neuroglia,  not  of  the  nerve-elements. 
The  voluntary  muscles  are  small,  pale, 
flabby,  and  soft.  Under  the  microscope 
their  strise  are  seen  to  be  indistinct.  The 
urine  contains  less  urea  and  uric  acid  than 
natural,  but  more  phosphates,  especially 
phosphate  of  lime. 

Symptoms. — In  most  cases  the  symptoms 
proper  to  rickets  are  preceded  by  others 
which  indicate  a  certain  amoimt  of  inter- 


ference with  the  digestive  functions.  There 
is  occasional  vomiting  ;  the  bowels  are  often 
relaxed;  and  the  motions  are  habitually 
loose,  pasty-looking,  and  offensive. 

The  beginning  of  the  disease  is  marked  by 
profuse  sweating  of  the  head,  face,  and  neck  ; 
this  is  especially  seen  if  the  child  fall  asleep 
either  at  night  or  in  the  day.  Almost  at  the 
same  time  he  begins  to  throw  off  the  bed- 
clothes at  night.  He  will  do  this  even  in 
winter,  and  may  be  seen  lying  almost  naked 
in  the  coldest  weather.  Characteristic 
changes  soon  occur  in  the  bones.  The  ends 
of  the  long  bones  enlarge ;  the  flat  bones 
become  thickened ;  and  all  the  bones  lose 
their  firmness  and  grow  softer.  These  changes 
affect  the  osseous  system  as  a  whole,  and 
lead  to  serious  deformities.  If  the  child  had 
been  able  to  walk,  he  becomes  unsteady  on 
his  legs,  or  even  loses  the  power  of  walking 
altogether.  He  sits  or  lies  about ;  is  drowsy 
in  the  daytime  ;  and  at  night  moves  his  head 
restlessly  from  side  to  side,  so  as  in  many 
cases  to  wear  the  hair  off  the  occiput.  The 
flesh  is  soft  and  flabby ;  the  motions  remain 
loose  and  offensive ;  and  the  child  appears  to 
be  occasionally  troubled  with  abdominal  dis- 
comfort, for  he  may  be  found  asleep  in  his 
cot,  resting  upon  his  hands  and  knees,  with 
his  head  buried  in  the  piUow.  When  the 
bone  affection  is  pronounced  the  child  shows 
strong  dislike  to  being  touched  or  played 
with.  This  wish  for  quiet  is  usually  as- 
cribed to  tenderness,  but  is  more  probably 
occasioned  by  the  knowledge  that  movement 
hurries  the  breathing  and  raises  a  demand 
for  air  which  the  chest-wall  with  its  softened 
ribs  is  unable  to  satisfy.  If  evident  tender- 
ness be  present,  this  symptom  usually  indi- 
cates that  the  case  is  becoming  complicated 
with  scurvy. 

A  prominent  symptom  in  rickets  is  the 
deformity  produced  by  alterations  in  the 
shape  of  the  skeleton.  The  softened  ribs 
yield  readily  to  pressure,  and  it  is  to  pres- 
sure, and  not  to  the  force  of  muscular  action, 
as  was  at  one  time  supposed,  that  the  dis- 
tortions are  chiefly  due.  The  long  bones 
become  bent  and  twisted.  The  direction  of 
the  bending  depends  upon  the  direction  in 
which  the  force  of  pressure  is  applied,  and  in 
the  lower  limbs  will  therefore  manifestly  vary 
according  as  the  child  can  or  cannot  walk. 
Sometimes,  however,  if  the  disease  begins 
before  the  child  is  able  to  support  him- 
seK  upon  his  feet,  the  lower  limbs  may 
escape  deformity  altogether.  They  are 
usually  in  such  cases  particularly  small  and 
thin,  with  weak,  flabby  muscles,  but  the 
bones  themselves  are  straight.  Force  of 
gravity  is  another  cause  of  deformity  of 
bone.  Thus,  in  the  humerus  there  is  often 
a  curve  where  the  deltoid  is  inserted ;  this  is 
produced  in  great  measure  by  the  weight  of 
the  hand  and  forearm  when  the  limb  is  raised 
by  the  deltoid  muscle. 
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The  skull  is  elongated  from  before  back- 
wards ;  the  fontanelle  is  wide ;  the  sutures 
are  thickened ;  the  forehead  is  high,  square, 
and  sometimes  prominent;  and  the  head 
generally  looks  large.  By  palpation  of  the 
occiput  the  condition  named  '  craniotabes ' 
can  sometimes  be  detected.  It  is  an  early 
symptom.  The  face  appears  unduly  small 
when  compared  with  the  head,  for  the  growth 
of  the  facial  bones  is  arrested.  On  account 
of  this  pause  in  the  development  of  the  jaw- 
bones dentition  is  delayed  ;  but  the  teeth  are 
not  only  slow  to  appear,  they  are  also  de- 
ficient in  dental  enamel,  so  that  they  are  no 
sooner  cut  than  they  begin  to  decay. 

The  spine  is  curved  on  account  of  mus- 
cular and  ligamentous  weakness ;  and  if  this 
weakness  be  great,  the  natural  posterior  curve 
of  the  spine  is  so  much  exaggerated  as 
almost  to  simulate  angular  curvature.  It 
disappears,  however,  at  once  when  the  child 
is  lifted  up  by  the  shoulders.  Sometimes 
the  spine  is  curved  laterally. 

The  deformity  of  the  chest  has  the  follow- 
ing characters  :  The  softened  ribs  sink  in  so 
as  to  present  a  groove  passing  doMrawards 
and  outwards  on  each  side  of  the  sternum. 
The  bottom  of  the  groove  is  formed  more 
by  the  ribs  than  the  cartilages,  so  that  the 
enlarged  ends  of  the  ribs,  looking  like  a  row 
of  beads  under  the  skin,  can  be  seen  lying 
along  the  outer  side  of  the  groove.  The  ster- 
num is  forced  forwards  by  this  bending  of 
the  ribs,  and  the  antero-posterior  diameter 
of  the  chest  is  increased.  The  deformity  is 
due  to  the  pressure  of  the  external  air.  In 
healthy  breathing  this  pressure  is  overcome 
by  the  resistance  of  the  thoracic  walls,  aided 
by  the  force  of  the  inspired  air.  In  the 
rickety  child  the  resistance  offered  by  the 
softened  ribs  is  greatly  reduced,  and  they 
therefore  sink  in  at  the  parts  where  they  are 
least  supported.  On  account  of  the  softened 
state  of  his  ribs,  the  breathing  of  a  rickety 
child  is  quick  and  laborious. 

The  pelvis  is  pressed  upon  from  above  by 
the  spine  and  the  abdominal  contents,  from 
below  by  the  heads  of  the  thigh-bones ;  and 
the  direction  of  these  forces  varies  according 
to  the  position  of  the  child.  The  general 
shape  thus  produced  is  tria,ngular,  and  the 
pelvic  cavity  is  often  greatly  narrowed. 

A  rickety  child  is  short  for  his  age  ;  for  his 
limbs,  besides  being  bent,  are  stimted,  growth 
in  them  being  more  or  less  arrested.  _  His 
joints  are  large,  and  loose  from  relaxation  of 
the  ligaments.  If  the  disease  be  severe,  the 
child  gets  anaemic  and  wastes,  and  the 
muscles  become  very  flabby  and  small.  His 
belly  is  big,  even  when  there  is  no  splenic 
enlargement,  from  shallowness  of  pelvis  a,nd 
flatulent  accumulation.  Such  children  give 
little  trouble.  They  are  quiet,  and  seldom  cry 
if  left  alone.  They  are  late  in  walkmg,  late 
in  talking,  cut  their  teeth  late,  and  in  nur- 
sery phraseology  are  '  backward  children.' 


Complications.— One  of  the  chief  charac- 
teristics of  rickets  is  the  intense  aenaitivenesa 
to  cold  with  which  it  is  always  accompanied ; 
and  it  is  to  chills  in  difi'erent  forms  that  a 
large  proportion  of  deaths  occurring  in  this 
disease  must  be  attributed.  A  catarrh  may 
affect  the  chest  or  the  beUy,  and  in  either 
case  the  complication  is  a  very  dangerous 
one. 

A  pulmonary  catarrh  in  a  yoimg  child 
should  never  be  made  light  of,  on  account 
of  its  tendency  to  cause  collapse  of  the  lung ; 
and  if  the  chUd  be  the  subject  of  rickets,  the 
danger  is  really  immtuent  on  account  of  the 
softness  of  the  ribs. 

If  the  chill  affect  the  abdomen,  as  it  is 
very  apt  to  do,  an  intestinal  catarrh  is  set 
up ;  and  unless  the  diarrhoea  be  quickly 
arrested,  the  strength  of  the  child  becomes 
seriously  reduced. 

Besides  its  influence  in  increasiug  the 
susceptibiHty  of  the  body  to  cold,  rickets 
also  heightens  the  nervoua  impreasibility  of 
the  child.  This  effect  is  not  a  common  result 
of  mere  weakness,  for  in  an  ordinary  case  of 
malnutrition  with  wasting,  the  natural  sen- 
sitiveness of  the  nervous  system  to  external 
impressions  is  impaired.  It  must  be  there- 
fore looked  upon  as  a  peculiarity  of  the 
rickety  state.  Its  effects  are  seen  in  the 
attacks  of  laryngismus  stridulus,  tetany,  and 
convulsions  to  which  these  children  are  so 
liable.  Few  cases  of  laryngismus  occur  in 
children  who  are  not  the  subjects  of  rickets. 
Such  patients  usually  have  carpo-pedal  con- 
tractions, and  are  hable  to  be  convulsed  upon 
the  very  slightest  provocation.  On  account 
of  the  backwardness  of  the  teeth  in  this 
disease,  aU  nervous  derangements  are  com- 
monly attributed  to  dentition ;  but  in  rickets 
dentition,  although  delayed,  is  not  neces- 
sarily troublesome ;  in  fact,  the  teeth,  when 
they  appear,  are  often  cut  with  singular 
ease. 

Another  important  comphcation  is  infan- 
tile scurvy ;  indeed,  in  the  child  scurvy  is 
rarely  seen  apart  from  rickets.  It  is  not 
that  the  complaint  is  due  directly  to  the 
general  impairment  of  nutrition  upon  which 
the  rickety  state  depends,  but  that  owing  to 
the  impoverishment  of  the  blood  the  patient 
has  become  peculiarly  susceptible  to  a  scurvy 
diet,  and  if  fed  largely  upon  tinned  foods 
rapidly  develops  the  disease. 

The  first  symptom  noticed  is  a  tenderness 
of  the  legs.  The  child,  if  able  to  stand, 
refuses  all  at  once  to  put  his  feet  to  the 
ground,  and  cries  if  required  to  do  so.  He 
shows  a  great  dislike  to  movement,  and  as 
the  tenderness  increases  begins  to  keep  hia 
lower  limbs  flexed  upon  his  body.  He  lies 
quietly  in  his  cot,  sometimes  moans  as  if  m 
pain,  and  screams  at  the  sHghtest  touch. 
At  this  time  the  lower  parts  of  the  thighs, 
the  knees,  or  the  legs  may  be  noticed  to  be 
swoUen,  but  the  colour  of  the  skm  is  un- 
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altered.  The  swelling  is  due  to  extravasa- 
tion of  blood  beneath  the  periosteiim,  and, 
as  a  rule,  is  limited  to  the  parts  named,  but 
in  exceptional  cases  it  may  affect  the  arm, 
especially  about  the  elbow  and  wrist.  Some- 
times there  is  shght  oedema.  While  these 
local  symptoms  continue  there  is  often 
moderate  fever  (101°-102°  at  night);  the 
complexion  is  pallid,  with  a  faint  saUow  tint ; 
and  the  child  is  very  feeble  and  sweats 
profusely.  There  are  usually  petechias  and 
bruise -liie  patches  on  the  skin,  and  in  some 
cases  the  gums  are  spongy  and  sore ;  but 
this  symptom  is  often  absent  in  the  rickety 
child — indeed,  if  rickets  be  marked  and 
dental  development  arrested,  the  gums  are 
usually  quite  healthy.  In  the  worst  cases 
there  may  be  separation  of  the  epiphysis  of 
the  affected  part  of  the  bone.  The  child 
then  ceases  to  flex  the  limb,  and  lies  with  it 
stretched  out  as  if  paralysed. 

Under  appropriate  treatment  improvement 
is  rapid.  In  an  ordinary  case  the  more 
urgent  symptoms  subside  in  a  few  days,  and 
even  in  bad  cases  recovery  is  rarely  long 
delayed.  A  separated  epiphysis  imder 
favourable  conditions  becomes  again  imited 
with  the  bone,  and  the  patient  quickly  re- 
gains colour  and  strength. 

Sometimes  rickets  is  accompanied  by 
chronic  hydrocephalus ;  the  excess  of  fluid 
is,  however,  small.  This  complication  is 
often  suspected  where  it  does  not  really 
exist. 

Diagnosis.— When  the  symptoms  of  rickets 
are  well  marked,  the  bony  distortions  them- 
selves are  sufficiently  characteristic  to  make 
the  nature  of  the  disease  unmistakable.  It 
is,  however,  of  great  importance  to  recognise 
the  early  symptoms  of  the  disorder,  so  that 
by  prompt  treatment  we  may  prevent  the 
osseous  and  other  changes  taking  place.  It 
must  be  remembered  that  loss  of  flesh  is  a 
late  symptom,  and  that  a  rickety  child  is  not 
necessarily  a  thin  one.  If  an  infant  pass 
the  ninth  month  without  any  appearance  of 
a  tooth;  if  his  wrists  enlarge;  and  if  on 
iaquiry  we  find  that  he  is  subject  to  head- 
sweats  at  night,  and  likes  to  he  naked  m  his 
cot,  the  diagnosis  of  rickets  may  be  made 
without  hesitation.  Weakness  of  the  legs  in 
a  young  child  is  often  a  source  of  anxiety  to 
parents,  and  a  medical  practitioner  is  con- 
sulted because  the  child  is  twelve  months 
old  and  cannot  stand.  In  these  cases  the 
early  signs  of  rickets  will  ahnost  certainly 
be  discovered.  Looseness  in  the  jomts  is 
common  m  cases  of  rickets,  where  the  symp- 
toms of  the  disease  manifest  themselves  at 
the  end  of  the  second  year.  The  relaxation 
of  the  ligaments  is  not  as  a  rule  combined 
with  much  bone  deformity,  although  it  may 
be  80.  Weakness  of  the  legs  from  rickets  is 
distinguished  from  essential  paralysis  by  the 
fact  that,  although  there  may  be  no  power  of 
standing,  the  child  is  yet  aljle  to  move  his 
II. 


limbs ;  and  that  the  muscles,  although  weak, 
are  not  powerless. 

When  scurvy  occurs  it  is  important  not  to 
misapprehend  the  nature  or  gravity  of  the 
complication.  Early  treatment  is  essential 
to  quick  recovery,  and  delay  adds  greatly  to 
the  child's  suffering,  if  it  do  not  pvit  his  life 
in  danger.  Marked  tenderness  in  a  rickety 
baby  should  suggest  scurvy  at  once  ;  and  if 
the  child  scream  loudly,  while  holding  both 
legs  flexed  and  motionless,  our  suspicions  are 
amply  confirmed.  Even  if  swelling  be  trifling 
or  absent,  gentle  manipulation  vnll  detect 
thickening  roimd  the  shaft  of  the  bone  at  the 
seat  of  tenderness.  This  is  especially  likely 
to  be  found  round  the  femur  for  some  dis- 
tance above  the  knee.  In  addition,  the  gums 
may  be  spongy,  although  this  symptom  is 
often  absent ;  and  there  may  be  petechias  or 
bruise-like  patches,  or  even  unhealthy  sores, 
on  the  skin. 

Peognosis. — The  duration  of  rickets  is 
dependent  upon  the  duration  of  the  causes 
which  produce  it.  So  long  as  the  unhealthy 
influences  under  which  the  disease  originated 
are  in  operation,  the  morbid  processes  con- 
tinue ;  but  when  a  better  hygiene  is  adopted, 
and  failing  nutrition  is  restored,  recovery 
begins. 

When  recovery  takes  place,  the  symptoms 
gradually  become  less  intense  and  finally 
disappear.  The  enlargement  of  the  joints 
greatly  diminishes,  and  even  the  bony  dis- 
tortions become  notably  reduced,  while  the 
bones  themselves  become  thick  and  strong. 
Growth,  however,  is  not  rapid,  and,  if  the 
disease  have  been  severe,  the  child  seldom 
reaches  the  average  height. 

When  the  disease  terminates  fatally,  it  is 
usually  through  one  of  the  complications 
which  have  been  mentioned.  Sometimes 
the  child  sinks  and  dies,  apparently  worn  out 
by  the  intensity  of  the  general  disease ;  but 
even  in_  these  cases  the  immediate  cause  of 
death  is  usually  asphyxia,  through  the 
softened  state  of  the  ribs.  One  cause  of  the 
great  mortahty  from  bronchitis  in  children 
is  the  frequency  with  which  that  complaint 
attacks  rickety  subjects,  even  a  mild  catarrh 
being  seriously  dangerous  when  the  ribs  are 
much  softened. 

In  estimating  the  prospects  of  recovery  in 
any  particular  case,  we  must  pay  attention 
to  the  amount  of  chest-distortion  ;  and  to  the 
presence  or  absence  of  disease  of  the  glan- 
dular system.  If  th6  ribs  be  much  softened, 
there  is  always  cause  for  anxiety  ;  and  if  in 
a  case  of  pulmonary  catarrh  there  be  great 
recession  of  the  lower  ribs  in  inspiration,  the 
condition  is  a  serious  one.  The  presence  of 
any  complication,  except  perhaps  chronic 
hydrocephalus,  necessarily  increases  the 
gravity  of  the  case. 

Treatment. — As  rickets  is  the  du-ect  result 
of  malnutrition  produced  by  the  tmwhole- 
some  conditions  in  which  the  child  has  been 
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living,  our  first  care  must  be  to  alter  these 
conditions.    We  must  see  that  the  living 
rooms  ai-e  thoroughly  ventilated;  that  the 
child  is  taken  out  regularly  mto  the  open  air ; 
that  he  is  warmly  dressed ;  and  that  in  his 
daily  bath  the  washing  process  is  conducted 
rapidly  so  as  to  avoid  a  chill.  We  must  next 
select  for  the  patient  a  diet  which  is  at  once 
sufficiently  digestible  and  nutritious.  The 
term  '  digestible '  as  applied  to  diet  is  a  rela- 
tive term.    Food  digestible  to  one  infant  is 
indigestible  to  another,  and   food  readily 
digested  by  a  child  in  his  natural  state  of 
health  becomes  indigestible  to  him  when  his 
stomach  is  temporarily  weakened  by  teething 
or  any  febrile  attack.    It  is  not,  however, 
sufficient  that  the  diet  should  be  digestible ; 
it  must  also  be  nutritious.  Children  kept  too 
long  at  the  breast  frequently  become  rickety, 
even  although  fed  at  the  same  time  upon  other 
and  suitable  food ;  for  the  watery  breast  milk, 
which  forms  the  principal  part  of  their  diet, 
is  sufficient  by  its  bulk  to  satisfy  their  desire 
for  food,  without   supplying  the  required 
nourishment  to  the  tissues.  Eickety  children 
at  the  breast  should  at  once  be  weaned,  and, 
if  under  twelve  months  old,  should  be  fed  j 
principally  upon  milk  guarded  with  sac- 
charated  solution  of  lime,  in  the  proportion 
of  fifteen  drops  to  the  bottleful.    They  may 
take,  besides,  broths,  bread  and  butter,  and 
occasionally  the  yolk  of  an  egg  hghtly  boiled 
or  beaten  up  with  milk.   Instead  of  bread  and 
butter,  the  milk  may  be  thickened  for  some 
meals  with  Chapman's  wheat-flour  baked  in 
an  oven;  but  farinaceous  food  should  be 
given  with  very  great  caution  to  these  chil- 
dren, on  account  of  their  tendency  to  acid 
indigestion,  which  renders  a  starchy  diet 
particularly  likely  to  disagree.  Under  twelve 
months  of  age  the  child  can  seldom  bear 
more  than  one  teaspoonful  of  a  farinaceous 
powder  twice  in  the  day.  After  the  first  year, 
strong  beef-gravy,  and  flower  of  broccoli 
stewed,  may  be  added  to  the  diet.  At  sixteen 
or  eighteen  months  old,  a  little  mutton  may 
be   given,  carefully  pounded  in  a  warm 
mortar.    A  mealy  potato,  well  boiled  and 
mashed,  may  be  allowed,  but  the  effect  of  all 
farinaceous  food  is  to  be  carefully  watched. 
The  presence  of  flatulent  pains  is  a  sure  sign 
that  the  proper  quantity  has  been  exceeded. 
Often  in  rickets  digestive  power  is  very  feeble, 
so  that  even  with  the  most  carefully  regu- 
lated diet  unprovement  is  halting  and  pro- 
gress slow.    When  this  is  the  case,  great 
advantage  may  be  derived  from  the  use  of 
papain  as  a  digestive  adjuvant,  giving  one 
grain  in  a  spoonful  of  water  with  a  gram  of 
bicarbonate  of  sodium  immediately  before 
each  meal. 

The  diet  and  general  hygiemc  arrange- 
ments having  been  regulated,  the  secondary 
question  of  drug-givmg  has  to  be  considered. 
Before  adopting  tonic  treatment,  it  is  im- 
portant to  improve  the  condition  of  the 


bowels.    A  dose  of  castor-oU  or  of  rhubarb 
and  bicarbonate  of  sodium  should  be  given 
to  clear  away  undigested  food,  and  after- 
wards a  few  grains  of  bicarbonate  of  sodium 
with  a  drop  of  tincture  of  opium  in  a  little 
aromatic  water  will  soon  remove  the  offen- 
siveness  of  the  motions.  Citrate  of  iron  may 
then  be  ordered,  and  the  child  should  befcin 
at  once  to  take  cod-Uver  oil.    The  dose  of 
the  oil  should  be  small  at  first  xv-xx), 
and  while  it  is  being  taken,  the  motions 
should  be  watched  for  any  appearance  of  oil 
in  the  stools ;  if  this  occur,  the  dose  is  too 
large,  and  must  be  diminished.    As  con- 
valescence advances,  other  medicines  may 
be  given ;  and  fron  wine,  quinine,  and  re- 
duced iron  are  all  useful.    So  long  as  the 
previous  directions  have  been  attended  to, 
the  exact  tonic  used  is  of  comparatively 
httle  moment ;    but  cod-Hver  oil  should 
never  be  omitted    from    the  treatment. 
Lime  has  been  strongly  recommended  by 
some  authors,  but  according  to  the  vsnriter's 
experience  is  of  Httle  value  unless  combined 
with  iron.    It  may  once  more  be  repeated 
that  in  rickets  the  success  of  treatment  is  in 
direct  proportion  to  the  conscientiousness 
with  which  the  rules  relative  to  diet  and 
general  management  have  been  carried  out ; 
and  the  mother  should  be  made  to  under- 
stand that  the  child's  recovery  depends  upon 
her  own  watchfulness  and  care. 

The  osseous  deformities  can  be  prevented 
to  a  certain  extent,  by  hindering  the  child 
from  walking  while  the  bones  are  still  soft. 
The  bowing  of  the  legs  is  often  owing  to  the 
child's  getting  upon  his  feet  before  the  bones 
have  become  sufficiently  consohdated  to  bear 
the  weight  of  the  body.  In  these  cases 
light  well-padded  splints  which  project  below 
the  feet  wiU  be  the  best  safeguard.  ^Tienthe 
ligaments  of  the  joints  are  loose  and  weak, 
the  joints  may  be  much  strengthened  by  a 
well-fitting  silk  elastic  support. 

After  the  tenderness  of  the  body  has  sub- 
sided, the  child  should  be  well  shampooed, 
especially  along  the  spine,  both  morning  and 
evening. 

With  regard  to  the  complications — 
Diarrhoea  and  pulmonary  catarrh  must  be 
treated  upon  ordinary  principles.  A  good 
flannel  bandage  very  much  diminishes  the 
tendency  to  relaxation  of  the  bowels,  and  is 
of  further  value  in  retarding  the  too  rapid 
descent  of  the  diaphragm,  and  so  in 
diminishing  to  a  certain  extent  the  re- 
cession of  the  chest-walls  during  inspu:a_ 
tion.  The  nervous  complications  are  best 
treated  with  bromide  of  potassium.  Larjmgis- 
mus  stridulus  is  often  cm-ed  at  once  by  bath- 
ing the  whole  body  three  times  a  day  with 
water  of  the  temperature  of  60°  F. 

The  moment  scurvy  is  detected,  the  child  s 
diet  should  be  revised.  He  should  be 
given  plenty  of  fresh  cow's  milk,  and  this 
may  be  thickened  once  or  twice  a  day  with  a 
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■weU-boiled  potato.  For  medicine,  half  a 
grain  of  quinine  dissolved  in  a  teaspoonful  of 
fresh  lemon-juice  can  be  given  three  times  a 
day.  If  the  gums  are  spongy,  Dr.  Cheadle's 
recommendation  of  the  glycerines  of  tannic 
acid  and  carboUo  acid  (fifteen  drops  of  acid 
in  an  ounce  of  water)  is  useful,  apphed  with 
a  soft  brush.  Local  attention  to  the  limbs  is 
rarelj'  necessary,  but  if  the  epiphyses  have 
separated  light  splints  must  be  apphed. 

Eustace  Smith. 

EIGIDITY  {rigidus,  cold,  frozen,  stiff). 
Synon.  :  Fr.  Bigidite;   Ger.   Starrheit. — 
This  term  imphes  the  existence  of  a  more 
or  less  fixed  condition  in  parts  that  ought  to 
be  freely  movable.    It  is  a  state  met  with 
principally  in  the  limbs,  where  it  is  depen- 
dent upon  certain  unnatural  conditions  of 
the  joints  or  of  the  muscles,  either  separately 
or  in  combination.    It  may,  however,  occur 
in  the  tnmk  as  a  whole,  or  in  the  neck, 
owing  to  the  existence  of  tetanic  or  tonic 
spasms  in  muscles,  due  to  one  or  other  of 
various  causes.    The  valves  of  the  heart, 
and  the  arteries,  when  stiffened  by  fibrosis, 
are  said  to  be  rigid.    Again,  it  is  a  term 
commonly  apphed  to  a  condition  of  the  '  os 
uteri '  during  parturition,  in  certain  women, 
in  whom  the  orifice  of  the  womb  does  not 
'  dilate  coordinately  with  the  increase  in  force 
'  of  the  uterine  contractions.    The  term  is 
also  sometimes  used  in  connexion  with  the 
features.    Marked  rigidity  of  a  limb  at  this 
1  or  that  artictdation  often  results  from  joint- 
disease.    Perhaps  more  frequently,  however, 
rigidity  in  a  limb  is  primarily  dependent 
upon  altered  functional  or  nutritive  condi- 
1  tions  of  its  muscles,  which  may  or  may  not 
I  be  associated  with  actual  paralysis  imphca- 
I  ting  the  same  parts. 

Numerous  cases  exist  in  which,  without 
:  the  existence  of  paralysis,  or  vnih.  a  com- 
paratively small  amount  of  it,  tonic  spasms 
occur  in  the  muscles  of  a  limb,  so  as  to  entail 
;  rigidity  {see  Spasm).    This  may  be  met  with, 
;  for  instance,  in  hysteria,  and  ha  the  early 
■  stages  of  some  spinal  diseases,  more  especi- 
ally in  prknary  lateral  sclerosis,  or  in  the 
form  of  paralysis  that  goes  with  Pott's 
.  disease. 

More  frequently  still,  however,  rigidity  is 
I  found  in  association  with  distinct  paralysis. 
'.  For  many  years  a  distinction  has  been  made 
between  two  kinds  of  rigidity  associated  with 
paralysis  ;  the  one  of  which,  known  as  '  early 
•rigidity,'  is  apt  to  supervene  soon  after  the 
onset  of  a  cerebral  or  spinal  paralytic  affec- 
tion ;   whilst  the   other,  known  *  as   '  late 
•rigidity,'  comes  on  rather  in  old  cases  in 
which  mere   paralysis  with  flaccidity  of 
muscles  may  have  been  previously  present. 
•  -Hie  former  is  now  beUeved  in  many  cases 
■■  to  have  a  tendency  to  pass  into  the  latter 
lorm;  and  where  this  becomes  well-deve- 
loped, it  is  commonly  associated  with  a 


secondary  or  with  a  primary  sclerosis  of  the 
corresponding  lateral  column  of  the  spinal 
cord,  even  though  the  initial  paralysmg 
lesion  may  be  in  some  portion  of  the  motor 
tract  of  the  opposite  cerebral  hemisphere 
{see  Spinal  Cord,  Diseases  of).    In  '  early 
rigidity  '  we  have  to  do  with  mere  functional 
changes  in  the  muscles,  and  the  condition 
itself  of  rigidity  is  not  constant ;  it  intermits 
from  time  to  time  during  the   day,  and 
commonly  disappears  during  sleep.    But  in 
'late    rigidity,'    associated  with  extensive 
secondary  degenerations  in  the  spinal  cord, 
the  nutrition  of  the  nerves,  as  well  as  of 
the  muscles  and  their  tendons,  appears  to 
suffer,  and  that,  for  the  most  part,  in  an 
irretrievable  manner.     This  more  severe 
condition  of  rigidity  is  associated  with  actual 
shorteniag  of  muscles  or  tendons,  and  in 
this  stage  but  little,  if  any,  difference  exists 
between  the  degree  of  rigidity  of  the  limbs 
by  night  and  by  day.    See  Motility,  Dis- 
orders of. 

H.  Chaelton  Bastian. 

RIGOR.— Synon.  :  Shivermg-fit ;  Fr. 
Frisson ;  Ger.  Frostanfall. 

Symptoms. — This  state  is  characterised  by 
the  following  phenomena :  There  is  general 
shivering,  the  tremulous  movements  not  in- 
frequently being  so  great  as  to  cause  chatter- 
ing of  the  teeth.  The  face  wears  an  ex- 
pression of  great  discomfort,  or  even  of  dis- 
tress. The  complexion,  especially  on  the 
lips  and  beneath  the  nails,  is  blue  and  HAdd. 
The  tongue  is  moist,  although  thirst  is  felt. 
The  fingers  are  shrivelled  and  '  dead ' ;  the 
skin  is  dry  and  corrugated  {cutis  anservna) ; 
and  the  cutaneous  sensibihty  is  diminished. 
The  respiration  is  quickened  and  shallow. 
The  pulse  is  frequent,  small,  and  firm.  The 
temperature  of  the  general  surface  is  raised, 
although  a  sensation  of  cold — sometimes  of 
severe  cold — often  referred  to  the  back  or 
the  abdomen,  is  present.  The  extremities, 
however,  as  the  fingers,  ears,  and  nose, 
may  be  colder  than  natural.  With  these 
may  be  combined  other  symptoms,  such  as 
headache,  nausea,  vomitiag,  and  the  special 
pains  in  the  back  or  the  limbs  which  are 
proper  to  the  different  species  of  fever ;  but 
delirium  is  rarely  present. 

Pathology  and  iETioLOGY. — Rigors  are 
the  result  of  the  disturbance  of  some,  as  yet 
undetermined,  nervous  tract,  which,  however, 
is  clearly  connected  with,  if  not  indeed  the 
same  as,  the  great  coordinatmg  centre  in 
the  medulla  for  the  respiratory,  cardiac, 
and  vascular  movements,  and  which  must, 
further,  be  in  intimate  relation  with  the 
thermotaxic  centre,  if  such  exist.  One  of 
the  exciting  causes  of  this  disturbance  may 
be  the  existence  of  some  abnormal  differences 
between  the  temperature  of  the  surface  and 
that  of  the  interior  of  the  body.  This, 
suggestion  of  Liebermeister,  at  any  ratet- 
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supplies  an  answer  to  one  or  two  perplex- 
ing questions.  It  enables  us  to  understand 
liow  it  is  that  a  man  already  in  the  grasp 
of  a  serious  disorder,  the  temperature  of 
whose  body  is  raised,  and  is  rapidly  rising, 
has  yet  the  same  sensation  of  cold  as  a 
healthy  man  whose  external  temperature 
is  below  the  normal,  and  whose  nervous 
and  vascular  systems  are  merely  reacting 
in  a  perfectly  natural  manner  under  one  of 
the  commonest  conditions  of  animal  life,  for 
'in  each  case  the  surface  is  colder  than  the 
deeper  parts,  and  thus  gives  rise  to  a  sensation 
of  cold.  It  gives  a  plausible  solution  of  the 
paradox  that  the  greater  the  absolute  heat  of 
the  body  as  a  whole,  the  more  acute  is  the 
sensation  of  cold  ;  and  it  establishes  on  a 
scientific  basis  the  empirical  behef  in  the 
value  of  rigors  as  marking  the  access  of 
disease,  when  it  is  seen  that  their  presence 
is  a  proof  that  increased  tissue-change,  as 
shown  by  the  increased  production  of  heat — 
the  very  essence  of  fever — has  already  begun. 

The  early  diagnosis  of  fevers,  whether 
idiopathic  or  symptomatic,  is  often  greatly 
facilitated  by  the  careful  study  of  the  phe- 
nomena of  the  initial  rigors.  Putting  on  one 
side  the  cases  in  which  a  local  cause  may 
be  found  to  exist,  very  violent  rigors  occur 
chiefly  in  connexion  with  the  following  dis- 
eases :  Malarial  fevers,  relapsing  fever, 
variola,  scarlet  fever,  erysipelas,  pyaemia,  and 
croupous  pneumonia.  They  are  less  marked 
in  typhus  and  enteric  fever,  pleurisy,  catar- 
rhal pneumonia,  and  bronchitis.  It  must, 
however,  be  remembered  that,  in  appraising 
the  value  of  any  nervous  symptom,  such  as 
rigors,  the  personal  factor  is  of  extreme  im- 
portance, and  that  general  rules  derived  from 
averages  are  here  more  than  ever  mislead- 
ing, if  apphed  indiscriminately  to  indivi- 
duals. 

An  additional  argument  for  their  central 
origin  is  found  in  the  well-known  fact,  that 
in  children  and  in  persons  of  unstable  nervous 
equilibrium — for  example,  epileptics — con- 
vulsions are  a  frequent  result  of  the  same 
causes  which  produce  rigors  in  other  cases. 

Eigors  occur  imder  the  following  condi- 
tions :  (1)  In  health,  when  a  more  or  less 
extensive  part  of  the  surface  of  the  body  is 
chilled  by  external  cold.  Indeed  the  chilling 
of  even  a  very  small  extent  of  skin  is  sufficient 
to  produce  them.  (2)  From  irritation  of  a 
sensory  nerve,  and  especially  in  connexion 
with  some  mucous  surface.  Thus  rigors  are 
an  everyday  result  of  the  presence  of  irritat- 
ing matters  in  the  stomach  or  bowels,  of 
catheterism,  and  of  the  passage  of  biUary  or 
renal  calculi.  (3)  With  the  access  or  the 
exacerbation  of  some  local  disease,  especially 
if  it  be  one  which  is  to  end  in  the  formation 
of  pus.  Eigors  occur,  not  only  at  the  begin- 
ning, but  also  during  the  progress,  and  with 
great  violence  just  before  the  bm-sting  of  an 
abscess.    Septic  thrombosis  in  veins  is  also 


attended  by  rigors.  The  writer  himself  once 
experienced  very  violent  rigors  in  connexion 
with  extensive  thrombosis  of  the  veins  of  the 
left  arm,  due  to  a  prick  received  at  a  post- 
mortem examination,  although  no  suppura- 
tion whatever  took  place  during  the  whole 
course  of  his  illness.  (4)  At  the  beginning  of 
idiopathic  and  symptomatic  fevers,  that  is, 
when  the  fever  has  already  begun,  and  the 
increased  heat-production  in  the  viscera  has 
destroyed  the  natural  balance  between  the 
temperatiu-e  of  the  interior  and  of  the  surface 
of  the  body. 

Although  for  practical  purposes  it  is  con- 
venient to  distinguish  these  different  modes 
of  origin  of  rigors,  they  are  essentially  iden- 
tical ;  that  is,  in  each  we  have  the  effect  of 
irritation  of  a  certain  kind  conveyed  by 
afferent  nerves  to  some  central  tract  or 
organ. 

Treatment. — Warm,  mildly  stimulating 
drinks,  and  external  warmth  are  always 
grateful  to  the  patient,  and  perhaps  shorten 
the  duration  of  the  attack.  Tinctmre  of 
aconite,  in  five-minim  doses,  has  the  reputation 
of  preventing  the  occurrence  of  rigors  from 
local  sources  of  irritation,  and  may  perhaps 
be  useful  when  they  arise  from  more  general 
or  from  constitutional  causes.  Nitrite  of 
amyl  also  has  been  employed,  apparently 
with  some  measure  of  success.  But  the  only 
effectual  treatment  is  that  of  the  diseased 
condition  with  which  they  are  associated, 
and  this  can  rarely  be  begun  with  advantage 
before  the  termination  of  the  rigors  or  '  cold 
stage.'  Until  that  period  has  arrived,  it  is  at 
best  useless  to  attempt  any  internal  medica- 
tion ;  even  sulphate  of  quinine  is  of  httle  or 
no  avaU  in  this  stage  of  malarial  fever,  and 
often  seems  merely  to  aggravate  the  sickness, 
headache,  and  general  discomfort,  which  are 
the  usual  concomitants  of  rigors. 

J.  Andrew. 

RIGOR  MORTIS  (Lat.  The  stif&iess 
of  death). — Synon.  :  Fr.  Bigidite  Cadave- 
rique ;  Ger.  Todtenstarre. — The  stiffening  of 
the  muscles  after  death,  due  to  coagulation 
of  their  plasma.    See  Death,  Signs  of. 

RINGWORM.— /See  Tinea  Teicopht- 
TiNA ;  and  Epiphytic  Skin-Diseases. 

RIOLO,  in  Italy,  neax  Bologna.— 
Chalybeate,  sulphurous  saline  waters.  See 
Mineral  Waters. 

RIPPOLDSAU,  in  the  Black 
Forest,  Germany.— Mixed  iron  waters. 
See  Mineral  Waters. 

RISUS  SARDONICUS  or  SAR- 
DONIUS  {risus,  a  laugh;  and  sardonius, 
connected  with,  or  caused  by,  the  herb  sar- 
donia  or  aardoa,  that  is,  belougmg  to 
Sardinia).— A  pecuhar  expression  of  the  lace, 
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in  which  tho  features  are  distorted  by  spasm 
of  the  muscles,  so  as  to  present  the  appear- 
ance of  a  painful  grin  or  laugh.  It  is  usually 
observed  in  tetanus.    See  Tetanus. 

RODENT  ULCER.— Synon.  :  Fr.  Cam- 
croide;  Ger.  EpitheUalhrehs.—B.odieut  ulcer 
must  be  recognised  as  a  kind  of  tumour ;  but 
its  exact  position  amongst  other  fornas  of 
new-gi-owth  is  still  not  absolutely  decided. 
Hence,  in  this  work  a  special  article  is  de- 
voted to  its  consideration.  Most  authors 
agree  iu  classing  it  amongst  the  epitheliomas ; 
a  conclusion  which  the  accumulated  evidence 
of  recent  years  tends  to  make  practically 
certain. 

Clinical  Characters.  —  Naked-eye  ap- 
pearances.— A  distinguishing  feature  of  most 
rodent  ulcers  is  the  fact  that  ulceration  fol- 
lows pa/ri  passu  with  new-growth,  the  result 
being  that,  as  in  the  case  of  lupus,  instead  of 
the  formation  of  a  sweUing  or  tumour,  an 
actual  diminution  of  the  size  of  the  part 
occurs.  Another  characteristic  of  the  dis- 
ease is,  that  while  it  often  makes  its  appear- 
ance at  a  period  of  life  which  might  be  con- 
sidered early  for  an  epithelioma,  it  runs  a 
course  of  extreme  chronicity,  and  rarely,  if 
ever,  affects  the  lymphatic  glands.  Many 
cases  last  for  twenty  or  thirty  years,  inter- 
fering but  little  with  the  general  health,  and 
at  times  in  part  undergoing  a  process  of 
feeble  cicatrisation.  In  a  case  recently  ob- 
served the  cicatrix  was  rather  extensive,  and 
had  stood  the  test  of  a  considerable  period 
of  time. 

Eodent  ulcer  begins  as  a  pimple,  usually 
on  some  part  of  the  face,  and  most  fre- 
quently on  the  side  of  the  nose  or  about 
the  eye.  After  this  has  remained  quiescent 
for  a  long  time,  perhaps  years,  ulceration 
occiurs,  and  continues  to  spread  with  great 
slowness,  involving  in  its  course  every  struc- 
ture that  it  meets.  Thus  in  time  huge 
caverns  are  excavated  in  the  face ;  the  eye- 
ball may  be  destroyed  ;  the  nose  and  upper 
jaw  may  disappear;  and  not  infrequently, 
if  the  disease  reach  the  forehead,  the  dura 
mater  is  exposed,  and  the  brain  is  seen  pul- 
sating at  the  bottom  of  the  cavity.  The  ap- 
pearance of  the  ulcer  is  characteristic  :  the 
surface  is  ghstening,  and  is  covered  with 
very  imperfect  granulations ;  it  has  an  uneven 
level,  and  is  mottled  with  yeUow  and  red; 
the  margin  is  very  sHghtly  raised,  and 
somewhat  indurated,  has  a  pinrplish  pink 
colour,  and  is  often  considerably  undermined. 
The  discharge  is  thin  and  pvirulent.  Capillary 
haemorrhage  not  infrequently  occurs,  but 
more  severe  bleeding  is  rare.  A  section 
through  the  edge  shows  the  narrow  margin 
of  new-growth,  in  which  alone  the  character- 
istic structure  is  to  be  made  out.  Death 
may  occur  from  old  age  or  other  causes 
independent  of  the  disease ;  from  an  attack 
of  erysipelas  or  meningitis,  or  from  marasmus 
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induced  by  the  constant  worry  and  dis- 
charge. 

Microscopical  Appearances,  and  Patho- 
logy. —  Many  tumours  which  approach 
somewhat  nearly  the  condition  above  de- 
scribed win  be  found  on  examination  to 
possess  the  structure  of  a  lobular  epithelioma 
(see  Cancer)  ;  but  the  most  typical  ones  will 
usually  exhibit  something  like  the  ajapear- 
ance  represented  in  fig.  9,  vol.  i.  Beneath 
the  epidermis,  and  embedded  in  a  varying 
amount  of  stroma  consisting  of  more  or  less 
well-developed  fibrous  tissue,  are  large, 
roundish,  and  irregular  masses  of  densely 
packed  epithelial  cells  of  small  size,  the  cir- 
cumferential ones  taking  an  oval  shape,  while 
the  deeper  ones  are  circular.  There  is,  as 
a  rule,  no  tendency  to  the  formation  of 
globes ;  but,  in  some  cases  which  have  run  a 
typical  course,  imperfect  nests  have  been 
found.  The  so-called  prickle-cells  are,  as  far 
as  the  writer  has  observed,  never  seen.  The 
cells  are  smaller  than  those  usually  met 
with  in  an  epithelioma,  and  suggest  the  origin 
of  the  growth  from  the  sweat-glands,  a  view 
which  is  favoured  by  the  fact  that  the 
epithelial  masses  occasionally  assume  a 
more  or  less  distinctly  tubular  arrange- 
ment. Strenuous  advocates  are  found  in 
support  of,  and  in  opposition  to,  this  theory 
of  the  primary  source  of  rodent  ulcer,  and 
the  same  may  be  said  of  other  hypotheses, 
such  as  that  it  starts  from  the  hair-follicles 
or  the  sebaceous  glands;  but,  in  default  of 
stronger  evidence  than  is  at  present  forth- 
coming, it  would  be  unwise  to  dogmatise 
upon  the  question.^ 

Prognosis. — The  prognosis  in  a  case  of 
rodent  ulcer  may  be  imphed  from  what  has 
been  said  of  its  clinical  features,  course,  and 
terminations. 

Treatment. — The  obvious  treatment  is 
free  removal  by  the  knife  in  the  early  stages. 
The  method  of  scraping  with  a  sharp  spoon, 
which  is  not  infrequently  adopted,  is  not  so 
likely  to  reach  the  limits  of  the  disease,  and 
does  not  seem  to  have  sufficient  theoretical 
or  practical  evidence  to  support  it.  Mr. 
Moore  was  a  strong  supporter  of  the  plan  of 
removing  even  very  large  ulcers ;  he  was  in 
the  habit  of  proceeding  with  the  knife  as 
far  as  prudence  would  allow,  and  applying 
chloride  of  zinc  paste  to  any  parts  it  was 
considered  unsafe  to  cut  away.  This  treat- 
ment in  his  hands  and  in  the  hands  of  other 
surgeons  has  been  followed  by  very  marked 

success.  T>  T  ^ 

E.  J.  Godlee. 

1  The  reader  will  find  some  of  the  literature  of 
the  subject  in  the  late  Mr.  Charles  H.  Moore's 
book  on  Eodent  Cancer,  in  Dr.  J.  Collins  Warren's 
monograph  on  Eodent  Ulcer,  and  in  the  various 
communications  to  the  Transactions  of  the  Patho- 
logical Society  of  London ;  but  in  German  writings 
he  must  search  under  the  head  of  Epithelial  Cancer, 
to  which  class  rodent  ulcer  has  always  been  con' 
signed  by  these  authorities. 
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ROHITSCH,  in.  Styria  (Austria).— 

Acidulated,  sulphated  waters.   See  Mineral 
Waters. 

ROISDORF,  in  Germany.  —  Mixed 
alkaline  table  waters.   See  Mineral  Waters. 

ROME,  Central  Italy.  —  Moderately 
warm,  moist,  fairly  calm  winter  climate. 
Mean  winter  temperature,  45°  to  50°  F.  The 
air  is  damper  than  that  of  the  Eiviera.  See 
Climate,  Treatment  of  Disease  by. 

ROMEGNO,  in  the  Val  Sugana,  in 
the  Austrian  Tyrol. — Arsenical  sulphate 
of  ii'on  waters.    See  Mineral  Waters. 

ROMERBAD,  in  Styria. — Thermal 
waters.    See  Mineral  Waters. 

RONDEBOSCH,  in  Cape  Colony.— 

See  Africa,  South. 

ROSALIA  {rosa,  a  rose).  —  A  rose- 
coloured  rash;  a  term  formerly  applied  to 
scarlatina  and  rubeola,  before  these  rashes 
were  clearly  differentiated. 

ROSEOLA. — Fr.  Boseole  ;  Ger.  Boseola. 
This  is  a  term  more  used  in  the  past  than 
the  present  for  patchy  erythema,  in  which 
the  tint  is  less  bright  than  usual,  a,  trivial 
distinction  which  scarcely  justifies  its  con- 
tinued existence.  If  retained  at  all,  it  would 
be  best  restricted  to  the  symptomatic  erup- 
tions seen  iu  various  serious  constitutional 
conditions,  such  as  the  early  stage  of  syphilis, 
in  leprosy,  and  less  constantly  in  variola 
before  the  more  characteristic  rash,  and  in 
vaccinia,  cholera,  diphtheria,  malaria,  spinal 
meningitis,  and  enteric  fever. 

A  so-caUed  idiopathic  roseola  is  sometirues 
seen  in  young  children,  chiefly  in  the  spring 
and  autumn — a  disordered  alimentary  canal, 
especially  during  dentition,  being  the  most 
common  aetiological  factor. 

In  such  cases  there  may  be  an  elevation 
of  temperature  of  several  degrees,  with  other 
febrile  symptoms,  but  without  catarrh,  and 
lasting  for  a  few  hours  only  as  a  rule.  The 
eruption,  which  is  rosy  red,  varies  much  in 
shape.  There  may  be  patches  the  size  of  the 
end  of  the  finger,  faint  papules,  curcles,  or 
gyi-ate  outlines.  These  come  out  in  any 
part  of  the  body  or  nearly  all  over,  fadmg 
perhaps  at  one  part  and  appearing  at  another, 
the  whole  process  lasting  a  few  days.  _ 

Treatment. — But  little  treatment  is  re- 
quired for  so  transitory  an  affection,  which  is 
chiefly  interesting  from  a  diagnostic  point  of 
view.  Any  disorder  of  .the  alimentary  canal 
should  be  corrected  by  a  mild  mercurial 
purge  ;  and  every  likely  cause  of  kritation, 
either  in  the  gums  or  elsewhere,  should  be 
searched  for  and  removed  if  possible. 

The  roseola  symptomatic  of  the  grave 
disorders  enumerated  requires  no  special 
treatment,  the  serious  constitutional  condition 
claiming  the  whole  attention. 

H.  Eadcliffe  Crocker. 


ROSE-RASH.  —  A  popular  name  for 
roseola.    See  Roseola. 

ROTHELN.— The  German  synonym  for 
rubella ;  frequently  employed  by  English 
practitioners.    See  Rubella. 

ROUND-WORMS.— See  Entozoa. 

ROYAT,  in  France. — Muriated  alka- 
line waters.    See  Mineral  Waters. 

RUBBING  SOUND.— A  synonjon  for 
friction- sound.    See  Physical  Examination. 

RUBEFACIENTS  [ruber,  red;  and 
facio,  I  make). — A  class  of  coimter-irritants 
which  produce  simple  redness  of  the  skin. 
See  Counter-irritants. 

RUBELLA  (dim.  of  JBzt&eoZa).— Synon.  : 
Bubeola  sine  Catarrho;  False  Measles; 
German  Measles;  Epidemic  Roseola;  Fr. 
Euheole;  Gev.  Bdtheln. 

Definition.  —  A  specific  eruptive  fever. 
The  rash  appears  on  or  after  the  first  day  of 
the  illness,  beginning  on  the  face  in  rose-red 
spots,  extending  next  day  to  the  body  and 
limbs  ;  it  subsides  with  the  fever  on  the  third 
day  ;  and  is  not  preceded  by  catarrh  nor  fol- 
lowed by  desquamation. 

Etiology. — Propagated  by  contagion,  ru- 
bella occurs  in  epidemics,  often  of  limited 
extent,  but  with  sporadic  offshoots.  The 
period  of  incubation  is  long,  mostly  over  a. 
fortnight,  the  extremes  being  from  ten  to 
twenty -one  days.    Hence  a_  difficulty  in 
tracing  the  source  of  personal  infection ;  this 
is  increased  by  the  slight  and  transient 
nature  of  the  illness  allowing  patients  to  mix 
freely  with  others.    One  attack  is  preventive 
of  a  recurrence,  but  is  not  protective  against 
either  measles  or  scarlet  fever,  nor  do  attacks 
of  either  of  these  diseases  in  any  way  modify 
the  HabUity  to  this  one;  it  is  as  distuict 
from  them  as  is  chicken-pox  fr-om  small-pox. 
During  epidemics  of  measles  or  of  scarlet 
fever,  mild  and  frregular  cases  of  both  are  not 
infrequently  mistaken  for  this  exanthem; 
well-marked  outbreaks  of  it  are  often  attri- 
buted to  measles;  while  shght  attacks  of 
scarlet  fever  are  miscalled  Rotheln;  and  a 
hybrid  disease  is  imagined  which  has  no  ex- 
istence.   Very  young  infants  seem  less  sus- 
ceptible than  older  children ;  a  child  at  the 
breast  has  been  known  to  escape  when  the 
mother  and  other  children  in  the  family  have 
been  attacked.    Adults  not  infrequently  svif- 
fer  as  many  persons  escape  attacks  m  child- 
hood ;  sex  makes  no  difference.   The  disease 
is  contagious,  even  before  the  rash  is  thrown 
out ;  and  it  continues  to  be  so  for  some  days, 
or  it  may  be  weeks  afterwards,  becond 
attacks  are  rarer  than  in  scarlet  fever,  but 
the  rule  against  them  may  be  less  absolute 
than  for  measles.    A  recrudescence  ot  the 
rash  from  the  third  to  the  sixth  day  is  some- 
times seen.    Eothehi  is  seldom  fatal;  when 
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a  mortality  is  reported  as  high  as  3  per  cent, 
of  the  attacks,  measles  is  present,  or  scarlet 
fever. 

Symptoms. — Slight  fulness  of  head,  heavi- 
ness, pain,  or  giddiness  is  felt,  with  aching 
of  the  back  or  limbs,  chills,  and  a  little 
sore-throat,  for  twelve  hours  or  a  day  before 
the  rash  appears.    Very  often  the  rash  is 
first  seen  with  surprise,  in  dressing,  as  the 
feeling  of  illness  has  passed  or  may  have 
escaped  notice.    Enlargement  of  the  super- 
ficial cervical  glands  is  an  early  sign,  most 
marked  in  chSdren.    There  is  redness  of 
the  fauces  and  uvula,  less  mottled  than  in 
measles,  not  so  intense  as  in  scarlet  fever ; 
the  tonsils  ai*e  full  and  smooth;  there  is 
no  ulceration.    Sometimes  an  odour,  as  in 
measles,  attends  the  rash.    The  eyes  are 
suffused,  but  there  is  httle  or  no  coryza ;  the 
hds  are  somewhat  swoUen  and  irritable  ;  the 
face  is  flushed,  and  the  cheeks  are  red  or  fioll 
before  the  appearance  of  the  spots.  These 
ai-e  bright  red,  raised,  rounded,  with  clear 
skin  between  them,  but  they  soon  coalesce  ; 
not  grouped  as  in  measles,  the  spots  are 
more  prominent  than  in  scarlet  fever,  and 
there  is  not  the  finely  diffused  redness  of 
the  neck  and  chest  observed  in  that  disease. 
Moreover,  the  rash  is  already  fading  from 
the  face  and  upper  part  of  the  body  while 
extending  to  the  hmbs,  so  that  it  is  less 
intense  on  the  third  day.    It  leaves  some 
itching,  or  a  very  fleeting  yellowish  tinge, 
but  no  discoloured  mottling  of  the  skin,  and 
no  desquamation.    However  little  iUness  is 
felt  at  the  beginning,  a  rise  of  temperature 
commences  with,  or  just  before,  the  rasli.  It 
may  reach  102°-103°,  or  be  only  2°  F.  above 
the  normal.    With  rest  in  bed  this  may  fall 
one  degree  by  the  end  of  the  second  day, 
but  is  evenly  maintained  as  the  eruption  pro- 
ceeds, and  subsides  with  it  on  the  third  day. 
During  the  following  week  it  is  readily  dis- 
turbed, either  raised  by  exertion  or  depressed 
by  fatigue  or  chill.    At  this  time,  eighth  to 
eighteenth  day,  a  relapse  has  been  observed. 
Here  a  further  caution  is  required,  as  con- 
valescents readily  take  scarlet  fever  when 
exposed  to  that  infection ;  such  exposure  six 
days  after  the  rash  produced  scarlet  fever  in 
five  days  (see  p.  161  of  Dr.  Moore's  book  on 
Fevers.    Dublin,  1892). 

SHght  catarrhal  signs  not  infrequently 
come  on  after  the  rash  has  faded.  The  eyehds 
are  sticky,  the  nostrils  stuffed,  the  throat 
sore,  or  some  cough  begins.  Exposure,  or 
want  of  care,  at  this  time  may  determine 
serious  disturbance  of  health,  generally  with 
pulmonary  complication. 

The  urine  is  often  high-coloured  in  the 
early  part  of  the  illness ;  the  chlorides  are 
increased ;  but  there  is  no  albuminuria,  nor 
has  this  ever  been  known  to  follow.  In 
some  few  cases  transient  complaint  of  the 
throat  or  of  fatigue  has  been  made  a  week 
before  the  rash ;  or  epistaxis  has  occurred. 


j  Fulness  of  the  small  cervical  glands  is  often 
felt,  but  no  constant  intermediate  symj^toms 
are  found,  and  any  precedent  feeling  of  sick- 
ness is  without  fever. 

Diagnosis.— The  sudden  onset  of  Rotheln 
without  previous  sneezing  or  cough  suffici- 
ently distinguishes  it  from  measles,  to  which 
it  is  much  more  nearly  alHed,  as  well  by 
general  characters  as  by  the  kind  of  rash, 
than  to  scarlet  fever.  But  the  spots  are  more 
evenly  distributed  at  wider  intervals,  each 
with  an  areola  of  its  own  before  coalescence, 
and  not  in  groups  with  a  common  areola. 
There  is  no  gradual  rise  of  temperature  before 
the  rash,  nor  the  sudden  fall  afterwards,  both 
characteristic  of  measles.    The  small  lym- 
phatic glands  are  palpably  enlarged  in  this 
ailment  down  the  sides  of  the  neck,  and 
perhaps  behind  the  ears,  but  not  specially 
at  the  angle  of  the  jaw,  as  in  scarlet  fever. 
The  rash  appears  first  in  spots  on  the  face. 
On  the  second  day  it  may  look  like  that  of 
scarlet  fever,  or,  on  the  other  hand,  the  red 
flush  of  scarlet  fever,  at  first  sparsely  dis- 
tributed, or  with  prominent  red  papillae,  may 
lead  to  mistake ;  but  the  sudden  onset  is 
much  more  marked  in  scarlet  fever,  when 
the  rash,  should  it  appear  as  early,  is  more 
intense  on  the  third  day,  especially  on  the 
neck  and  chest,  yet  without  raised  papules. 
Moreover,  the  fever  persists  tiU  the  fifth  day, 
even  when  not  greatly  elevated;  there  is 
also  the  state  of  the  pulse  and  tongue  in 
scarlet  fever,  and  the  prominence  of  throat- 
symptoms.    Sometimes  it  is  not  tiU  the 
second  or  third  week  that  desquamation, 
and  possibly  signs  of  renal  irritation,  or  the 
occurrence  of  other  cases,  complete  the  dia- 
gnosis.   The  length  of  interval  between  suc- 
cessive cases  is  also  a  distinction.  Eoseola 
is  not  contagious;  it  occurs  in  red  points 
or  spots,  not  raised  above  the  healthy  skin 
between ;  there  are  no  throat-symptoms,  no 
enlarged  lymphatic  glands,  no  fever.  Ery- 
thema affects  parts  of  the  skin  only :  attention 
restricted  to  the  character  of  the  eruption 
often  leads  to  error. 

Pathology. — As  in  most  infectious  dis- 
eases, particles  given  off  from  the  sick,  chiefly 
by  the  breath,  attach  themselves  to  the 
mucous  surface  of  the  throat  or  air-passages, 
and  either  multiply  themselves,  or  produce 
a  morbid  change  in  the  material  around 
them.  This  morbid  matter,  entering  the  lym- 
phatics, is  at  first  arrested  in  their  glands,  and 
thence  enters  the  blood.  For  a  time  some  of 
this  may  be  deposited  again  at  the  point  from 
which  it  started,  or  the  amount  be  too  small 
to  produce  that  arrest  of  nerve-tone  which 
permits  the  dilated  vessels  and  increased 
combustion  of  general  fever.  A  special  effect 
on  the  vaso-motor  nerves  of  the  skin  is 
necessary  to  produce  the  turgidityof  the  rash, 
and  this  not  of  .the  momentary  character  of 
a  passing  irritation.  Local  irritation  of  the 
sympathetic  in  the  neck,  starting  from  the 
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mucous  membrane,  may  determine  the  early 
appearance  of  the  rash  on  the  face.  The  skin 
generally  has  not  the  intense  vascular  injec- 
tion, with  the  exudation  that  results  in 
detached  epidermis,  as  seen  in  scarlet  fever  ; 
nor  do  the  congested  vessels  of  the  papillae 
leave  such  dilated  meshes  as  after  measles. 
"Whether  any  special  microzyme  is  associated 
with  rubella  there  is  no  histological  research 
to  show. 

Prognosis. — Eecoveryisso  much  the  rule, 
that  were  it  not  for  the  mischief  any  febrile 
disturbance  may  excite  in  weakly  children, 
and  the  risk  of  pulmonary  disease  from  pre- 
mature exposure,  all  cases  of  rubella  might 
be  expected  to  do  well.  In  severe  cases  the 
throat  must  be  looked  to,  and  in  all  cases  the 
chest  examined.  We  must  bear  in  mind 
that  infection  persists  for  a  month,  and  that 
two  months  may  elapse  before  health  is 
quite  restored. 

Treatment. — Best  in  bed  for  three  days, 
and  confinement  to  the  house  for  a  week,  is 
almost  all  that  is  required  in  rubella.  The 
fever  demands  no  secretion  to  be  increased 
for  its  mitigation,  nor  any  special  means  for 
its  control.  Dilute  acids  may  be  given  for 
relaxed  throat ;  and  tonics,  such  as  bark  or 
iron,  during  convalescence. 

William  Squire. 

RUBEOLA. — A  synonym  for  measles. 
See  Measles. 

RUMINATION  {rumino,  I  chew  again). 
Synon.:  Fy.  Bumination;  Ger.  WiederJcauen. 
Bumination,  which  is  the  normal  method  of 
digestion  in  a  large  class  of  animals,  occurs 
occasionally  in  the  human  subject.  In  the 
cases  recorded,  the  return  of  the  food  usually 
took  place  about  a  quarter  of  an  hour  after 
the  meal  had  been  finished.  The  regurgi- 
tation seems  to  have  been  produced  by  the 
contractions  of  the  muscular  coat  of  the 
stomach,  assisted  by  those  of  the  diaphragm 
and  abdominal  muscles.  The  food  is  usu- 
ally stated  to  have  had  no  acid  taste,  and 
therefore  could  not  have  undergone  any  di- 
gestion. Dr.  Copland  recommends  that  the 
meals  should  be  deliberately  and  carefully 
masticated.    As  to  medicinal  treatment,  he 


had  fomid  benefit  from  ipecacuanha  and 
aloes  twice  a  day,  and  a  tonic  draught  one 
hour  before  dinner.       Samuel  Fenwick. 

RUPIA  {pvTTos,  dirt  or  filth). — Synon.: 
Fr.  and  Ger.  liupia, — A  term  applied  to  the 
crusts  formed  by  the  desiccation  of  purulent 
and  ichorous  discharge,  over  the  foul  sores 
or  ulcers  of  syphilis. 

Deschiption. — The  crusts  of  rupia  vary  in 
thickness  and  extent.  Sometimes  they  are 
flat  and  rugged,  and  sometimes  prominent ; 
and  they  are  generally  marked  on  the  surface 
by  concentric  lines,  which  indicate  the  peri- 
pheral growth  of  the  ulcers  which  they  con- 
ceal. Their  colour  is  grey,  sometimes  brown, 
and  more  or  less  mottled  with  black,  from 
admixture  of  blood  with  the  purulent  secre- 
tion. When  of  large  size  and  flat  they 
suggest  the  idea  of  an  oyster-shell  embedded 
in  the  skin  ;  at  other  times  they  are  conical 
in  shape,  like  the  shell  of  the  limpet.  This 
latter  variety  results  from  the  desiccation  of 
the  discharges  poured  out  by  a  pustule  in 
course  of  centrifugal  growth,  and  the  conse- 
quent superaddition  of  fresh  layers  to  the 
under-surface  of  the  original  crust. 

Treatment. — Bupia  is  chronic  syphilis  in 
a  state  of  ulceration,  and  calls  for  the  treat- 
ment applicable  to  that  disease.  Iodide  of 
potassium  will  heal  the  ulcerations,  and  then 
the  crusts  of  rupia  will  fall  off  of  themselves. 
If  the  crusts  adhere  firmly,  it  is  better  to 
avoid  removing  them  artificially,  as  they 
constitute  a  natural  covering  to  the  ulcers 
whilst  the  latter  remain  in  existence. 

Erasmus  Wilson. 

RUPTURES  {rumpo,  I  break).— Synon.  : 
Fr.  Buptures;  Ger.  Risse. — The  subject 
of  rupture  of  organs  generally  has  been  dis- 
cussed in  the  article  on  Perforations  and 
BuPTURES,  to  which  the  reader  is  referred ; 
and  this  lesion  is  dealt  with  in  relation  to 
particular  organs  where  required,  as  in  the 
case  of  the  heart,  stomach,  and  other  im- 
portant viscera.  The  general  meaning  of 
the  word  is  so  evident  that  it  needs  no 
definition.  In  addition  to  its  obvious  mean- 
ing, it  is  used  in  a  popular  sense  as  a  synonym 
for  hernia,  which  is  spoken  of  as  a  rupture. 
See  Hernia.        Frederick  T.  Boberts. 
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SACCHORRHCE3A  {araKxapov,  sugar; 
and  peto,  I  flow).— A  term  apphed  to  the 
escape  of  sugar  from  the  body  in  any  of  the 
excretions,  or  in  discharges,  such  as  the 
urine,  sweat,  or  expectoration.  See  Dia- 
betes Mellitus. 


SAIDSCHUTZ,    in    Bohemia.  — 

Sulphated  bitter  waters.  See  Mineral 
Waters. 

ST.  ANTHONY'S  FIRE.— A  popular 
synonym  for  erysipelas.    See  Erysipelas. 
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ST.  CATHERINE'S  WELLS,  in 
Ontario,  Canada.— lodo-bromated  muri- 
ated  saline  waters.    See  Mineral  Watees, 

ST.  GALMIER,  in  Loire,  Prance.— 

A  simple  acidulated  table-water.  See 
Mineral  Waters. 

ST.  GERVAIS,  in  Savoy.— Saline 
sulphurous  waters,  thermal  and  cold.  See 
Mineral  Waters. 

ST.  HONORil,  in  Wi^vre,  France. 

Slightly  thermal  sulphm-ous  and  arsenical 
waters.    See  Mineral  Waters. 

ST.  MORITZ,  Upper  Engadine, 
Switzerland.  —  A  bracing  mountain 
winter  and  summer  climate.  Baths ;  whey 
and  nulk  (iure.  Altitude,  5,620  feet.  See 
Climate,  Treatment  of  Disease  by ;  Mineral 
Waters  ;  and  Phthisis. 

ST.  PAUL'S.— A  city  in  Minnesota,  on 
the  banks  of  the  Mississippi,  1,200  feet  above 
sea-level.  Well  protected  from  winds.  CH- 
mate  cold,  clear,  dry,  and  calm;  winters 
rather  extreme.  Mean  annual  temperature 
44°  F. ;  the  mean  daily  range  19° ;  rainfall 
30  inches.  A  health-resort  for  phthisical 
patients.  See  Climate,  Treatment  of  Dis- 
ease by. 

ST.  SAUVEUR,  in  the  French 
Pyrenees. — Sulphur  waters,  slightly  ther- 
mal.   See  Mineral  Waters. 

ST.  VITUS'S  DANCE.— A  popular 
synonym  for  chorea.    See  Chorea. 

SALINS,  near  D61e,  in  France. — 

See  Mineral  Waters. 

SALINS-MONTIER,  in  Savoy.— 

Muriated  saline  waters,  with  some  iron, 
iodine,  and  arsenic.    See  Mineral  Waters. 

SALIVARY    CALCULUS.  —  See 

Mouth,  Diseases  of. 

SALIVARY  FISTULA.— See  Mouth, 
Diseases  of. 

SALIVARY  GLANDS,  Diseases  of. 

Synon.:  Fr.  Maladies  des  Glandes  SaU- 
vaires  ;  Ger.  Krankheiten  der  Speichel- 
drusen. 

Summary.— These  glands,  as  well  as  their 
ducts,  are  liable  to  be  attacked  by  inflamma- 
tion ;  the  latter  may  also  become  mechanically 
occluded.  The  parotid  gland  is  the  seat  of 
the  disorder  known  by  the  name  of  CyncmcJie 
■pwroUdea,  or  mumps  (see  Mumps).  Salmwry 
calculus  &nd.8almaryfistula,a,8-we)l  asranula, 
are  described  in  the  article  Mouth,  Diseases 
of.  Occasionally  the  parotid  is  sympathetically 
invaded  by  inflammation  during  the  height 
of,  or  at  the  termination  of,  other  acute 
diseases,  and  this  affection  requires  special 
consideration  here. 


Metastatic  or  Symptomatic  Paro- 
titis.— This  affection  is  met  with  during  the 
course  of,  or  convalescence  from,  several  of 
the  acute  eruptive  fevers,  such  as  typhus  and 
typhoid  fevers,  scarlet  fever,  small-pox,  and 
measles.  It  commences,  according  to  the 
researches  of  Virchow,  with  congestion  of 
the  gland,  followed  by  the  usual  result.  Soon 
thereafter  the  duct  becomes  affected ;  and 
there  is  found  in  it  a  tough,  filamentous, 
whitish  substance,  which  speedily  is  trans- 
formed into  pus.  This  invades  the  lobules 
of  the  gland ;  these  then  soften  and  break 
down,  imtil  the  whole  of  the  gland- tissue  is 
more  or  less  destroyed,  as  well  as  the 
interstitial  tissue,  by  phlegmonous  inflamma- 
tion. Sometimes,  laowever,  only  the  gland- 
tissue  proper  is  destroyed,  and  the  gland, 
when  examined  post  mortem,  appears  as  if 
studded  with  numerous  suppurating  islands. 
This  phlegmonous  inflammation  spreads  from 
its  seat  of  origin  in  various  directions,  most 
frequently  to  the  neighbouring  connective 
tissue  enveloping  the  muscles  found  in  this 
situation,  descending  to  the  clavicle,  not 
sparing  the  periosteum  and  bones;  and  it 
has  even  been  known  to  pass  to  the  brain 
and  its  coverings. 

Symptoms. — ^If  this  affection  develop  itself 
during  the  height  of  an  acute  disease,  then, 
by  reason  of  the  stupefying  effect  of  the 
primary  disease,  the  more  manifest  subjective 
symptoms  are  wanting,  and  the  complaint 
is  consequently  said,  somewhat  improperly, 
to  come  on  insidiously.  But  careful  observa- 
tion will  reveal,  by  the  unusual  rise  in 
temperature,  the  increased  restlessness,  and 
the  somewhat  distressed  look  of  the  patient, 
that  some  new  complication  is  about  to 
discover  itself,  and  will  warn  the  intelli- 
gent practitioner  to  make  a  close  physical 
examination  of  the  various  organs.  Probably 
the  first  indication  of  this  metastatic  paro- 
titis will  be  a  little  swelling  about  the 
lobe  of  the  ear,  and  closer  investigation  will 
show  loss  of  the  usual  depression  between 
the  lower  jaw  and  the  mastoid  process,  and 
in  its  place  a  more  or  less  hard  tumour 
Pressure  will  usually  elicit  an  expression 
of  pain  from  even  an  apathetic  patient.  The 
inflammation  may  end  either  in  resolution  or 
in  suppuration.  The  former  termination  may 
be  looked  for  if  the  enlargement  have  formed 
slowly,  and  dtiring  the  convalescence  of  the 
individual  from  the  original  disease.  Sup- 
puration is,  in  all  cases,  to  be  dreaded ;  and 
this  is  indicated  by  the  irregularly  reddened 
appearance  of  the  swelhng,  and  ultimately 
the  sense  of  fluctuation.  Occasionally  the 
pus  finds  its  way  outwards,  or  discharges 
through  the  external  auditory  meatus,  this 
latter  being  by  no  means  an  uncommon 
method  of  exit ;  or  the  pus  burrows  about 
in  the  cellular-  tissue  investing  the  various 
muscles  in  this  region. 

Prognosis. — This  depends  greatly  on  the 


698  SALIVARY  GLANDS 


SALZUNGEN 


severity  of,  and  the  stage  of,  the  primary 
disease  during  which  this  complication 
declares  itself.  If  it  make  its  appearance 
at  the  height  of  the  fever,  and  par- 
ticularly if  that  be  a  grave  form  of  fever, 
then  the  prognosis  must  be  very  guarded.  [ 
Trousseau  remarks  that  it  is  an  affection 
from  which  he  has  almost  never  seen  enteric 
or  other  fever  patients  recover.  This  is  j 
certainly  not  in  accord  with  the  experience  of 
this  country.  If  it  occur  during  convalescence 
from  a  fever  or  other  disease,  the  prognosis 
is  then  much  more  favourable. 

Treatment. — -Warni  poultices  must  be 
applied  from  the  first ;  supporting  measures 
used ;  and  the  patient's  powers  sustained  by 
plentiful  nourishment,  and  the  exhibition  of 
stimulants  and  tonics.  If  there  be  any 
tendency  to  suppmration,  the  poulticing 
must  be  diligently  maintained,  and  an 
opening  made  into  the  abscess  the  moment 
that  fluctuation  is  certainly  made  out. 
Caution  must  be  exercised  in  this  case,  for, 
if  no  pus  be  evacuated,  the  incision  not  only 
is  useless,  but  rather  increases  the  cBdema  of 
the  tissues,  besides  putting  the  aheady 
weakened  patient  to  unnecessary  pain. 

Enlargement  of  the  Parotid  Gland. 
This  may  be  either  benign  or  malignant. 
In  the  former  case  it  is  usually  the  result  of 
a  previous  parotitis,  or  it  may  be  due  to  the 
development  of  some  tumour  in  the  body  of 
the  gland.  Such  cases  are  distinguished 
from  the  mahgnant  variety  by  the  fact  that 
the  skin  always  remains  freely  movable  over 
the  tmnour,  and  over  the  lower  jaw;  while  in 
the  malignant  affection  the  lower  jaw  is  with 
difficulty  defined,  and  is  not  readily  moved. 
The  tumour  is  always  limited  to  one  side ; 
and  the  malignant  growth  rarely  has  its 
starting-point  in  this  gland,  similar  disease 
being  foimd  in  other  organs.  The  sunple 
tumour  may  be  modified,  if  not  altogether 
removed,  by  the  external  and  internal  use  of 
iodine  long  continued ;  failing  this,  operation 
is  called  for.  The  malignant  variety  calls 
for  surgical  treatment. 

Claud  Muiehead. 

SALIVATION.  —  Synon.  :  Ptyalism ; 
Fr.  Salivation;  Ger.  Speiclielfluss. — In- 
creased flow  of  sahva  can  only  be  styled  a 
disease  when  the  amount  secreted  exceeds 
that  which  in  health  passes  into  the  stomach. 
Strictly  speaking,  ptyahsm  is  not  a  distinct 
disease,  any  more  than  dropsy  can  be  so 
accounted,  'but  it  obtains  a  position  as  an 
independent  disorder  in  the  nomenclature  of 
diseases,  and  must  therefore  be  shortly 
noticed. 

iETioLOGY.— The  causes  which  give  rise 
to  salivation  are  numerous,  as  are  also 
the  diseases  of  which  it  is  a  symptom.  Thus 
any  irritation  of  the  mucous  membrane  of 
the  mouth  and  fauces  at  once  induces  an  in- 
creased flow  of  sahva.    Hence  this  is  one  of 


the  leading  symptoms  of  ai^hthae,  thrush, 
cancrum  oris,  ulcers,  and  excoriations  of  the 
mouth  and  tongue,  scorbutic  and  syphilitic 
affections  of  the  mouth,  glossitis,  mumps, 
and  various  affections  of  the  fauces  and 
j)harynx.  This  sahvation  may  also  be  a 
reflex  effect,  as  when  it  occurs  in  cases  of  tic, 
facial  neuralgia,  pregnancy,  or  gastric  affec- 
tions. Ptyalism  is  also  the  resiflt  of  the 
ingestion  of  certain  drugs,  mineral  and  vege- 
table, as  in  the  case  of  the  prolonged  use  of 
mercury,  iodine,  and  jaborandi.  These  seem 
to  produce  an  alteration  in  the  character  of 
the  saliva,  as  well  as  in  the  quantity.  An 
increased  or  diminished  flow  of  saliva  is  also 
induced  by  direct  nervous  agency,  as  when 
mental  emotions,  such  as  fear,  suddenly 
render  the  mouth  parched  and  dry  ;  and  the 
opposite  effect  is  induced  by  the  thought  of 
palatable  articles  of  food,  and  then  the  mouth 
is  said  to  '  water.'  In  various  conditions 
the  saliva  dribbles  away,  as  in  the  insane,  in 
paralytic  persons,  in  those  stupefied  by  dis- 
ease, such  as  typhus,  and  in  teething  chil- 
dren. 

Symptoms. — The  symptoms  of  salivation 
are  evident  enough.  The  individual  com- 
plains of  no  pain,  but  of  the  exceeding  dis- 
comfort in  the  constant  spitting  and  gathering 
of  sahva  in  the  mouth,  which  interrupts 
speech,  deglutition,  and  sleep.  If  it  continue 
unchecked  for  some  time  the  patient  emaci- 
ates. When  the  affection  is  due  to  mercury, 
the  first  evidence  of  the  constitutional  action 
of  the  drug,  which  precedes  the  salivation,  is 
a  pecuhar  taste  in  the  mouth,  of  a  '  coppery  ' 
nature,  with  tenderness  of  the  gums  of  the 
upper  jaw,  and  fcetid  odour  of  the  breath ; 
then  there  are  observed  sahvation,  large 
flabby  tongue,  and,  if  it  goes  still  farther, 
ulceration  of  the  gums  and  mouth. 

Treatment. — "When  salivation  is  due  to 
some  nervous  cause,  or  if  the  cause  be  not 
very  apparent,  ten-drop  doses  of  tincture  of 
belladonna  thrice  daily  are  often  sufficient  to 
put  an  end  to  it  in  one  or  two  days.  Minute 
doses  of  nitrate  of  pilocarpine,  gr.  have 
also  proved  useful.  If  it  be  induced  by  mer- 
cury or  other  drug,  the  use  of  this  must  be 
entirely  suspended.  MUd  astringent  mouth- 
washes should  be  ordered,  such  as  chlorate 
of  potassium,  alum,  or  acetate  of  lead  in 
solution,  to  be  used  frequently. 

Claud  Muiehead. 

SALZBRUNN,  in  German  Silesia. 

Alkahne  waters.    See  Mineral  Waters. 

SALZKAMMERGUT,  in  Austria. 

An  inland  bracing  summer  climate.  See 
Climate,  Treatment  of  Disease  by;  and 

ISCHL. 

SALZUNGEN,  in  Saxe-Meiningen. 
Cold  muriated  sahne  waters.  See  Mineral 
Waters. 
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SAW  DIEGO.— A  health-resort  in  South 
California,  on  the  Pacific  Coast.  A  dry 
bracing  climate,  resembling  that  of  Santa 
Barbara,  free  from  fog,  and  equable.  Mean 
temperature  60°  F. ;  the  records  seldom  rise 
to  80°  or  sink  to  the  freezing-point.  Mean 
daUy  range  only  15°.  Average  rainfall  10 
inches.  Winds  principally  from  the  north- 
west. Well  suited  for  pulmonary  complauats. 
See  Climate,  Treatment  of  Disease  by. 

SANDOWK",  in  the  Isle  of  Wight. 
Exposm-e  S.E.  Mean  temperature  51-_4°. 
An  open,  bright,  bracing  health-resort,  with 
good  sea-bathing.  See  Climate,  Treatment 
of  Disease  by ;  and  Sea-air  and  Sea-baths. 

SAND-WORM.  — •  A  term  sometimes 
employed  to  designate  the  sand-flea  or 
jigger.    See  Chigoe. 

SANGUINEOUS  {sanguis,  blood).— 
This  word  is  used  in  relation  to  the  presence 
of  blood  in  discharges,  effusions,  or  extra- 
vasations, when  they  consist  more  or  less  of 
this  fluid,  as  in  haemoptysis,  hsemorrhagic 
plem'isy,  and  cerebral  hsemorrhage. 

SANITARY  LAW.— The  first  laws 
which  were  passed  in  England  relating  to 
sanitary  matters  were  directed  successively 
against  the  scom'ges  plague,  small-pox,  and 
cholera,  and  these  were  placed  imder  control 
by  various  statutes  which  were  passed  be- 
tween 1603  and  the  commencement  of  the 
reign  of  Victoria. 

The  statute  of  1  Jac.  I.  c.  31  made  it  a 
capital  offence  for  any  person  having  an 
infectious  sore  upon  him  uncured  to  go 
abroad  and  converse  in.  company,  after  being 
commanded  by  the  proper  authority  to  keep 
his  house.  That  Act  was  repealed  in  the 
first  year  of  the  present  reign,  but  some 
statutes  relating  to  quarantine,  which  were 
passed  in  the  first  instance  for  the  purpose 
of  dealing  with  plague,  remain  in  force  to  the 
present  day.  Small-pox  was  not  the  subject 
of  legislation  until  a  generation  after  the 
discovery  of  vaccination,  and  the  first  Act 
dealing  with  it  was  passed  in  1840  (see 
Vaccination).  Cholera  became  the  subject 
of  legislation  in  1832,  after  the  serious  visi- 
tation with  which  the  country  had  then 
been  afflicted.  By  the  law  that  was  then 
passed  the  Privy  Council  were  empowered 
to  issue  such  orders  as  appeared  expedient 
for  the  purpose  of  preventing  the  spread  of 
the  epidemic,  for  securing  the  proper  burial 
of  the  dead,  and  for  relieving  the  necessities 
of  persons  suffering  from  the  malady.  Apart 
from  epidemic  disease,  the  Legislature  was 
slow  to  deal  with  sanitary  precautions,  and 
it  was  left  to  private  persons  to  vindicate 
the  public  right  to  have  nuisances  abated  by 
the  enforcement  of  the  common  law.  This 
procedure  was  tedious,  costly,  and  uncertain, 
and  hence,  in  boroughs  and  populous  towns. 


special  local  statutory  powers  were  frequently 
obtained. 

Boards  of  commissioners  for  the  paving, 
improvement,   lighting,   and   watching  of 
towns  were  formed  for  many  places  imder 
the  sanction  of  Parliament,  and  these  bodies, 
together  with  the  reformed  municipalities 
created  by  the  Mimicipal  Corporations  Act 
of  1835;  formed  the  nucleus  around  which 
developed  the  local  governing  bodies  as  we 
know  them  to-day.    The  first  conception  of 
a  local  authority  was  that  of  a  body  whose 
existence,  except  in  the  case  of  a  corporation 
created  by  charter,  could  only  be  brought 
about  by  the  dii-ect  sanction  of  Parliament 
given  by  way  of  a  local  Act.    This  proce- 
dure,  though   at  first   cumbersome,  was, 
under   the   Ministry  of  Sir   Eobert  Peel, 
greatly  simplified  by  the  passing  of  what 
have  been  long  known  as  the  Model  Clauses 
Acts.    The  effect  of  this  improvement  was 
to  enable  comparatively  short  local  Acts  to 
be  passed,  and  to  incorporate  by  mere  refer- 
ence a  large  number  of  useful  provisions 
relating  to  various  matters  of  sanitary  and 
other  local  administration.   Owing,  however, 
to  the  costliness  of  obtaining  parliamentary 
sanction  to  local  bUls,  there  was  a  growing 
demand  for  some  simpler  method  of  creating 
a  local  governing  body  in  a  town  of  sufficient 
importance  to  require  one  ;  and  the  sanitary 
commissioners  who  had  been  examining  the 
condition  of  the  country  having  reported  as 
to  the  great  need  for  the  establishment  of  a 
general  scheme   of  local  government  for 
towns  and  populous  districts,  the  attention 
of  Parliament  was  at  length  seriously  directed 
to  the  matter.    After  two  unsuccessful  at- 
tempts the  Public  Health  Act  of  1848  was 
passed.     By  this  epoch-marking  statute  a 
general  board  of  health  was  established,  and 
power  was  given  to  it  to  cause  the  Act  to  be 
applied  to  any  place  having  a  known  and 
defined  boundary.    These  provisions  were- 
taken  advantage  of  freely,  and  the  regulation 
of  such  matters  as  the  laying  out  and  sewer- 
age of  streets,  the  construction  and  drainage 
of  houses,  the  provision  of  a  water-supply  to 
towns,  and  the  removal  of  nuisances,  were 
put  within  the  easy  reach  of  towns  that  had 
previously  been  subject  to  no  control  what- 
ever.   Ten  years  later  this  Act  was  repealed 
and  replaced  by  the  Local  Government  Act, 
1858.    This  Act  remained  in  force  till  1875, 
and  under  it  about  eight  hundred  local  boards 
were  formed  i;p  to  1872.    As  a  result  of  the 
report  of  the  Sanitary  Commission  of  1869. 
the  scheme  of  local  government  was  carried 
still  further  by  the  passing  of  the  Public 
Health  Act,  1872,  under  which  the  whole 
country  was  divided  into  urban  and  rural 
sanitary  districts,  and  the   Sanitary  Acts 
applied  to  the  entire  country.    And  when 
the  Public  EEealth  Act,  1875,  which  repealed 
and  consohdated  all  the  previous  statutes  out- 
side the  metropolis  that  related  to  sanitary 
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law,  was  passed,  this  arrangement  was  not 
disturbed,  and  it  now  forms  tlie  basis  of 
local  government  as  settled  by  the  Local 
Government  Act,  1894.  On  January  1, 
1894,  there  were  in  existence  1,030  urban 
sanitary  authorities  and  574  rural  sanitary 
authorities,  and  under  the  Act  mentioned 
these  bodies  are  continued  in  force,  under  the 
description  of  urban  district  councils  and 
rural  district  covmcils,  for  urban  districts 
and  rural  districts  respectively.  Of  the 
wrh&n  districts,  04  were  county  boroughs,  238 
were  non-county  boroughs,  31  were  Im- 
provement Act  districts,  and  697  were  Local 
Government  districts  formed  under  the 
Public  Health  Acts. 

In  addition  to  these  bodies,  every  rural 
parish  having  a  population  of  three  hundred 
or  upwards  will  have  a  parish  council ;  and 
such  rural  parishes  as  have  a  population  of 
one  hundred  or  upwards  will  be  enabled  to 
have  a  parish  council  if  they  so  resolve. 
Some  parishes  may  by  order  of  the  county 
cotmcil  be  grouped  under  a  common  parish 
<!Ouncil.    In  addition  to  these  bodies,  there 
is  in  rural  districts  the  parish  meeting  for 
•every  '  rural  parish  '  in  such  district.  This 
consists  of  the  persons  known  as  the  paro- 
chial electors— that  is,  the  persons  who  are 
registered  on  the  parliamentary  and  local 
government  register  of   electors — for  the 
parish.  Taking  them  in  order  of  importance, 
there  are  the  following  local  governing 
bodies :    (1)    Councils   for   counties ;  (2) 
Councils  for  municipal  boroughs ;  (3)  Councils 
for  urban  districts  which  are  not  boroughs  ; 
and  (4)  Councils  for  rural  districts.  For 
the  purposes  of  sanitary  administration  the 
urban  and  rural  district  councils  are  the 
most  important  bodies,  and  the  jurisdiction 
of  the  county  councils  over  them  is  very 
hmited.    In  some  cases,  such  as  the  pro- 
vision of  sewerage  and  water-supply,  a  parish 
council  has  the  right  to  complain  to  the 
county  cotmcil  that  the  rural  district  council 
is  in  default,  and  the  county  council  can 
thereupon  supersede  that  body.    In  the  case 
of  m-ban  district  councils  in  default  an  appeal 
lies  to  the  Local  Government  Board. 

It  is  unnecessary  here  to  set  forth  the 
mode  of  election  and  qualifications  of  coun- 
cillors or  the  details  of  the  constitution  of 
the  councils ;  but  it  may  be  stated  m  general 
terms  that  the  councils  consist  of  members 
who  are  called  counciUors,  and  who  are 
elected  by  the  registered  electors,  and,  m  the 
case  of  municipal  corporations  and  county 
councUs,  with  the  addition  of  aldermen  who 
are  elected  by  the  councillors.  The  constitu- 
tion of  county  councHs  is  determined  by  the 
Local  Government  Act,  1888,  of  municipal 
corporations  by  the  Municipal  Corporations 
Act,  1882,  and  of  urban  and  rural  district 
councils  by  the  Local  Government  Act,  18J4. 

It  wUl  now  be  necessary  to  describe  _  in 
detan  the  powers  of  the  local  authorities. 


and  the  rights  and  liabihties  of  individuals 
in  England  and  Wales,  with  special  reference 
to  sanitary  matters  only. 

Powers  of  Local  Authoeitibs. — A.  County 
Councils. — By  the  Local  Government  Act, 
1888  (section   17),  it  is  provided  that  a 
county  council  may  appoint  one  or  more 
medical  officers  of  health,  and  may  make 
arrangements  for  rendering  the  services  of 
any  such  officer  regularly  available  in  the 
district  of  any  district  council ;  and  section 
19  further  provides  that  if  it  appears  to  a 
county  council  from  the  report  of  the  medi- 
cal officer  of  health  of  any  district  that  the 
Pubhc  Health  Act,  1875,  has  not  been  pro- 
perly put  in  force  within  the  district  to  which 
the  report  relates,  or  that  any  other  matter 
affecting  the  public  health  of  the  district  re- 
quires to  be  remedied,  the  council  may  cause 
a  representation  to  be  made  to  the  Local 
Government  Board  on  the  matter.    Such  a 
representation  would  enable  that  Board  to 
put  in  force  the  powers  conferred  upon  them 
by  section  299  of  the  Public  Health  Act, 
1875.   Under  that  section  they  may  issue  an 
order  limiting  the  time  for  the  local  authority 
to  perform  its  duty  ;  and  if  such  duty  is  not 
performed  by  the  time  so  limited,  the  order 
may  be  enforced  by  writ  of  mandamus,  or 
the  Board  may  appoint  some  person  to  per- 
form such  duty. 

B.  Urban  and  Bural  District  Councils. — 
It  is  declared  by  section  7  of  the  Housing  of 
the  Workmg  Classes  Act,  1885,  to  be  the  duty 
of  every  local  authority  entrusted  with  the 
execution  of  laws  relating  to  public  health  and 
local  government  to  put  in  force  from  time 
to  time,  as  occasion  may  arise,  the  powers 
with  which  they  are  invested,  so  as  to  secm-e 
the  proper  sanitary  condition  of  all  premises. 
These  and  other  powers  possessed  by  urban 
authorities  under  the  sanitary  laws  will  now 
be  explained.  They  may  be  roughly  divided 
into  powers  (1)  which  relate  to  the  inaprove- 
ment  of  the  general  sanitary  condition  of 
the  district  viewed  in  its  physical  aspects; 
(2)  which  relate  to  the  maintenance  of  dwell- 
ings and  their  surroundings,  as  well  as  fac- 
tories and  workshops,  in  a  proper  samtary 
condition.  It  must  be  borne  in  mind  that 
the  powers  here  described  are  those  exer- 
cisable by  urban  authorities,  and  that  the 
powers  of  rural  authorities,  though  capable 
of  being  extended,  as  occasion  arises,  by 
means  of  orders  issued  by  the  Local  Govern- 
ment Board,  are  under  the  Pubhc  Health 
Acts  limited  to  certain  matters  only. 

1  Powers  which  relate  to  the  improve- 
ment of  the  general  sanitary  condition  of 

the  district.  .  i  j:„„ 

Sewerage.— Foremost  under  this  heading 
comes  the  provision  of  sewers,  and  these  the 
local  authority  is  requhred  to  make  so  tai-  as 
may  be  necessary  for  effectually  drammg 
thek  district.  Thus  the  surface-water  and 
the  sewage  will  be  carried  off,  but  it  must 
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not  be  dischai-ged  into  any  stream  until  it 
has  been  piu-ified.  Sewage  may  be  disposed 
of  or  dealt  with  by  any  suitable  method,  and 
sewage  works  can  be  provided  for  the  pur- 
pose, either  in  or  out  of  the  district  of  the 
local  authority.  One  local  authority  may 
a^ree  for  the  communication  of  their  sewers 
with  those  of  another  in  an  adjoining  district. 

Water- Supply. —A  local  authority  may 
provide  their  district  or  any  part  of _  it  with 
a  supply  of  water  proper  and  sufficient  for 
public  and  private  purposes,  and  may  (1)  con- 
struct and  maintain  waterworks,  dig  wells, 
and  do  any  other  necessary  acts;  (2)  take 
on  lease  or  hire  any  waterworks,  and  (vsdth 
the  sanction  of  the  Local  Government  Board) 
purchase  any  waterworks,  or  any  water  or 
right  to  take  or  convey  water,  either  within  or 
without  their  district,  and  any  rights,  powers, 
and  privileges  of  any  water  company ;  and 
(3)  contract  with  any  person  for  a  supply  of 
water. 

Before  commencing  to  construct  water- 
works within  the  limits  of  supply  of  any 
water  company  empowered  by  Act  of  Parlia- 
ment or  any  order  confirmed  by  Parhament 
to  supply  water,  the  local  authority  must 
give  written  notice  to  every  water  company 
within  whose  limits  of  supply  the  local 
authority  are  desirous  of  supplying  water, 
stating  the  purposes  for  which  and  (as  far  as 
may  be  practicable)  the  extent  to  which 
water  is  required  by  the  local  authority. 

It  is  not  lawful  for  the  local  authority  to 
construct  any  waterworks  within  such  limits 
if  and  so  long  as  any  such  company  is  able 
and  willing  to  supply  water  proper  and  suf- 
ficient for  all  reasonable  purposes  for  which 
it  is  required  by  the  local  authority ;  and  any 
difference  as  to  whether  the  water  which  any 
such  company  are  able  and  wilHng  to  lay  on 
is  proper  and  sufficient  for  the  purposes  for 
which  it  is  required,  or  whether  the  purposes 
for  which  it  is  required  are  reasonable,  or  as 
to  the  charges,  must  be  settled  by  arbitration. 

The  provisions  of  the  Waterworks  Clauses 
Acts  with  regard  to  communication  pipes, 
the  waste  or  misuse  of  water,  the  fouling  of 
water,  and  the  payment  and  recovery  of 
water-rates,  are  incorporated  with  the  PubHc 
Health  Act,  1875,  and  in  this  way  local 
authorities  are  enabled  to  take  advantage  of 
the  powers  which  are  generally  conferred  on 
water  companies  for  carrying  out  the  supply 
of  water  to  any  district. 

Pollution  of  Rivers.— Any  local  au- 
thority, with  the  sanction  of  the  Attorney- 
General,  may,  either  in  their  own  name  or  in 
the  name  of  any  other  person,  with  the  con- 
sent of  such  person,  take  proceedings  under 
the  Public  Health  Act  for  the  purpose  of  pro- 
tecting any  watercourse  withm  their  juris- 
diction firom  pollutions  arising  from  sewage, 
either  within  or  without  their  district.  Be- 
sides these  powers,  the  Bivers  Pollution  Pre- 
vention Acts  require  local  authorities  to 


enforce  a  number  of  penal  provisions  which 
are  designed  to  prevent  the  fouling  of  streams 
by  solid  matters,  by  sewage,  or  by  manufac- 
turing or  mining  refuse. 

Polluted  Wells.  — Under  the  Public 
Health  Act,  1875,  it  is  provided  that,  on  the 
representation  of  any  person  to  any  local 
authority  that  within  their  district  the  water 
in  any  well,  tank,  or  cistern,  public  or  private, 
or  supplied  from  any  public  pump,  and  used 
or  likely  to  be  used  by  man  for  drinking  or 
domestic  purposes,  or  for  manufacturing 
drinks  for  the  use  of  man,  is  so  polluted  as 
to  be  injurious  to  health,  such  authority  may 
apply  to  a  court  of  summary  jurisdiction  for 
an  order  to  remedy  the  same ;  and  thereupon 
such  court  shall  summon  the  owner  or  occu- 
pier of  the  premises  to  which  the  well,  tank, 
or  cistern  belongs  if  it  be  private,  and  in  the 
case  of  a  public  well,  tank,  cistern,  or  pump, 
any  person  alleged  in  the  application  to  be 
interested  in  the  same,  and  may  either  dis- 
miss the  apphcation,  or  may  make  an  order 
directing  the  well,  tank,  cistern,  or  pump  to 
be  permanently  or  temporarily  closed,  or  the 
water  to  be  used  for  certain  purposes  only, 
or  such  other  order  as  may  appear  to  them 
to  be  requisite  to  prevent  injury  to  the 
health  of  persons  drinking  the  water.  The 
court  may,  if  they  see  fit,  cause  the  water 
complained  of  to  be  analysed  at  the  cost  of 
the  local  authority  applying  to  them  under 
this  section. 

Streets. — All  streets  which  are  highways 
repairable  at  the  expense  of  the  inhabitants, 
and  the  pavements,  stones,  and  other  mate- 
rials provided  for  the  purposes  of  the  high- 
ways by  any  surveyor  of  highways,  belong 
to  the  local  authority,  and  are  under  then- 
management  and  control.  They  must  level, 
pave,  flag,  channel,  alter,  and  repair  the 
streets  as  occasion  may  require,  and  may 
raise,  lower,  or  alter  the  soil,  and  may  place 
and  keep  in  repair  fences  and  posts  for  the 
safety  of  foot  passengers.  They  may  regu- 
late the  line  of  buildings  in  streets  by  refer- 
ence to  existing  buildings,  but  they  cannot 
prescribe  a  building-line.  They  may  make 
by-laws  as  to  the  viddth  and  construction  of 
new  streets.  The  local  authority  can  under- 
take or  contract  for  the  proper  cleansing  of 
streets,  the  removal  of  house  refuse  from 
premises,  and  the  cleansing  of  earth-closets, 
privies,  ashpits,  and  cesspools,  and  may  by 
public  notice  require  the  periodical  removal 
of  manure  or  other  refuse  matter  from  stables 
or  other  premises. 

Cemeteries. — Under  the  PubHc  Health 
(Interments)  Act,  1879,  a  local  authority  may 
provide  a  cemetery,  and  the  provisions  of 
the  Cemeteries  Clauses  Act,  1847,  are  made 
applicable.  Where  the  Burial  Acts  are  in 
force,  burial  grounds  may  be  provided  by  the 
local  authorities  who  exercise  the  functions 
of  a  burial  board,  or  by  a  specially  appointed 
burial  board  itself. 
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Pleasure  -  Grounds.  —  An  important 
power,  the  exercise  of  which  must  have  a  very 
important  bearing  on  the  general  well-bemg 
of  om-_  towns,  is  that  which  enables  a  local 
authority  to  provide  pleasure-grounds  for  its 
district.  A  local  authority  can  provide  and 
maintahi  pubhc  walks  and  pleasure-grounds 
and  other  open  spaces  by  the  exercise  of  the 
powers  conferred  by  the  Public  Health  Acts 
and  the  Open  Spaces  Acts. 

2.  Powers  which  relate  to  the  mavnten- 
ance  of  dwellings  and  their  surroundings,  as 
well  as  factories  and  workshops,  in  a  ^proper 
sanitary  condition. 

Construction  of  Buildings.  —  The 
Pubhc  Health  Acts  contain  many  important 
provisions  relating  to  the  sanitary  condition 
of  dwelling-houses,  but  the  most  important  are 
those  which  authorise  the  making  of  by-laws 
for  regulating  the  erection  of  new  buildings, 
as  defects  may  be  prevented  at  the  outset 
that  could  not  be  remedied  at  a  later  stage. 
This  by-law-making  power  extends  to  enable 
the  local  authority  to  require  plans  of  every 
new  building,  to  regulate  the  thickness  of 
walls,   and  the   provision   of  damp-proof 
courses,  to  require  the  site  under  the  floors 
to  be  covered  with  concrete,  to  regulate  the 
height  of  rooms,  to  prescribe  definite  areas  of 
open  space  in  front  and  rear  so  as  to  secure 
a  free   circulation  of  air,  to  require  that 
drains  shall  be  properly  laid  and  ventilated, 
to  regulate  the  mode  of  construction  of  water- 
closets,  privies,  ashpits,  and  cesspools,  and 
their  distance  from  dwellings  and  sources  of 
water-supply,  as  well  as  many  other  matters. 
The  powers  are  contained  in  section  157  of 
the  Act  of  1875,  as  amended  by  section  23  of  [ 
the  Act  of  1890,  which  latter  Act  is  only  in 
force  in  the  districts  which  adopt  it.  These 
sections  are  as  follows :  The  Pubhc  Health 
Act,  1875,  section  157,  provides,  as  regards 
buildkigs,  that  every  urban  authority  may 
make  by-laws  with  respect  to  the  following 
matters — that  is  to  say :  With  respect  to 
the  structure  of  walls,  foimdations,  roofs, 
and  chimneys  of  new  buildings,  for  securing 
stability  and  the  prevention  of  fires,  and  for 
purposes  of  health ;   With  respect  to  the 
sufficiency  of  the  space  about  buildings,  to 
secure  a  free  circulation  of  air,  and  with 
respect   to   the   ventilation   of  buildings; 
With   respect   to  the   drainage  of  build- 
ings, to  water-closets,  earth-closets,  privies, 
ashpits,  and  cesspools  in  connexion  with 
buildings,  and  to  the  closing  of  buildings  or 
parts  of  buildings  unfit  for  human  habita- 
tion, and  to  prohibition  of  their  use  for  such 
habitation. 

And  the  Pubhc  Health  Acts  (Amendment) 
Apt,  1890,  section  23,  provides  that  the 
above-cited  section  shall  be  extended  so  as 
to  empower  every  urban  authority  to  make 
by-laws  with  respect  to  the  following  mat- 
ters—that is  to  say :  The  keeping  water- 
closets  supplied  with  sufficient  water  for 


flushmg  ;  the  structure  of  floors,  hearths, 
and  staircases,  and  the  height  of  rooms  in- 
tended to  be  used  for  human  habitation; 
and  the  paving  of  yards  and  open  spaces  in 
connexion  with  dwelling-houses. 

By  section  23  of  the  Act  of  1890,  it  is 
further  provided  as  follows :  '  Every  local 
authority  may  make  by-laws  to  prevent 
buildings  which  have  been  erected  in  ac- 
cordance with  by-laws  made  under  the 
Pubhc  Health  Acts  from  being  altered  in 
such  a  way  that  if  at  first  so  constructed 
they  would  have  contravened  the  by-laws.' 
All  by-laws  made  under  these  enactments 
require  to  be  confirmed  by  the  Local  Govern- 
ment Board,  but  before  such  confirmation 
can  be  obtained  notice  of  intention  to  apply 
for  confirmation  must  be  given,  in  one  or 
more  of  the  local  newspapers  circulated 
within  the  district  to  which  the  by-laws 
relate,  one  month  at  least  before  the  making 
of  the  application ;  and  for  one  month  at 
least  before  the  application,  a  copy  of  the  pro- 
posed by-laws  rnust  be  kept  at  the  office  of  the 
sanitary  authority,  and  must  be  open  during 
office  hom-s  thereat  for  the  inspection  of  the 
ratepayers  of  the  district  to  which  the  by- 
laws relate,  without  fee  or  reward.  TN'lien 
such  by-laws  have  been  made,  it  is  the  duty 
of  the  local  authority  to  enforce  them  against 
everyone  with  impartiahty. 

Drainage. — It  is  not  lawful  in  any  urban 
district  newly  to  erect  any  house  or  to  re- 
build any  house  which  has  been  pulled  down 
to  or  below  the  ground  floor,  or  to  occupy  any 
house  so  newly  erected  or  rebuilt,  unless  and 
until  a  covered  drain  or  drains  be  constructed, 
of  such  size  and  materials,  and  at  such 
level,  and  with  such  fall  as,  on  the  report  of 
the  surveyor,  may  appear  to  the  urban  autho- 
rity to  be  necessary  for  the  effectual  drainage 
of  such  house  ;  and  the  drain  or  drains  so  to 
be  constructed  must  empty  into  a  sewer 
which  the  urban  authority  are  entitled  to 
use,  and  which  is  within  one  hundred  feet  of 
some  part  of  the  site  of  the  house  to  be  built 
or  rebuilt ;  but  if  no  such  means  of  drainage 
are  within  that  distance,  then  into  such 
covered  cesspool  or  other  place,  not  being 
under  any  house,  as  the  urban  authority 
direct. 

Cleansing. — Where,  on  the  certificate  of 
the  medical  officer  of  health  or  of  any  two 
medical  practitioners,  it  appears  to  any  local 
authority  that  any  house  or  part  thereof  is  in 
such  a  filthy  or  unwholesome  condition  that 
the  health  of  any  person  is  afl"ected  or  en- 
dangered thereby,  or  that  the  whitewashing, 
cleansing,  or  purifying  of  any  house  or  part 
thereof  would  tend  to  prevent  or  check  in- 
fectious disease,  the  local  authority  are  re- 
quired to  give  notice  in  writing  to  the  owner 
or  occupier  of  such  house  or  part  thereof  to 
whitewash,  cleanse,  or  purify  the  same,  as 
the  case  may  require. 

Water- Supply.— Where  on  the  report 
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of  the  surveyor  of  a  local  authority  it  appears 
to  such  authority  that  any  house  within  thoir 
district  is  without  a  proper  supply  of  water, 
and  that  such  a  supply  of  water  can  be 
furnished  thereto  at  a  cost  not  exceeding  the 
water-rate  authorised  by  any  local  Act  m 
force  within  the  district,  or  where  there  is 
not  any  local  Act  so  in  force,  at  a  cost  not 
exceeding  twopence  a  week,  or  at  such  other 
cost  as  the  Local  Government  Board  may, 
on  the  application  of  the  local  authority,  de- 
termine under  all  the  circumstances  of  .  the 
case  to  be  reasonable,  the  local  authority 
may  give  notice  in  writing  to  the  owner, 
requiring  him,  within  a  time  therein  specified, 
to  obtain  such  supply,  and  to  do  all  such 
works  as  may  be  necessary  for  that  purpose. 
If  such  notice  is  not  complied  with  within 
the  time  specified,  the  local  authority  may, 
if  they  think  fit,  do  such  works  and  obtain 
such  supply,  and  for  that  purpose  may  enter 
into  any  contract  with  any  water  company 
supplying  water  within  their  district ;  and 
water-rates  may  be  made  and  levied  on  the 
premises  by  the  authority  or  company  which 
famishes  the  supply,  and  may  be  recovered 
as  if  the  owner  or  occupier  of  the  premises 
had  demanded  a  supply  of  water  and  were 
willing  to  pay  water-rates  for  the  same. 

Particular  Classes  of  Dwellings. — In 
regard  to  particular  classes  of  dwellings,  there 
are  special  provisions  in  the  PubUc  Health 
Acts.  Such  provisions  relate  to  cellar  dwell- 
ings, common  lodging-houses,  and  houses 
let  in  lodgings  or  occupied  by  members  of 
more  than  one  family.  As  to  the  first,  it  is 
provided  that  it  shall  not  be  lawful  to  let  or 
occupy  or  suffer  to  be  occupied  separately  as 
a  dweUing  any  cellar  (including  for  the  pur- 
poses of  the  Act  in  that  expression  any  vault 
or  underground  room)  built  or  rebuilt  after 
the  passing  of  the  Act  (viz.  August  11,  1875), 
or  which  was  not  lawfully  so  let  or  occupied 
at  the  time  of  the  passing  of  the  Act.  But 
cellar  dwellings  which  were  then  in  actual 
occupation  are  allowed  to  be  used  subject  to 
certain  limitations  as  to  height  and  situation. 

A  person  may  not  keep  a  common  lodging- 
house  or  receive  a  lodger  therein  unless  the 
house  is  registered  in  accordance  with  the 
provisions  of  the  Act,  nor  unless  his  name 
as  the  keeper  thereof  is  entered  in  the  register 
kept  under  the  Act ;  but  when  the  person  so 
registered  dies,  his  widow  or  any  member  of 
his  family  may  keep  the  house  as  a  common 
lodging-house  for  not  more  than  four  weeks 
after  his  death  without  being  registered  aa 
the  keeper  thereof. 

A  house  may  not  be  registered  as  a 
common  lodging-house  until  it  has  been 
inspected  and  approved  for  the  purpose  by 
some  officer  of  the  local  authority ;  and  the 
local  authority  may  refuse  to  register  as  the 
keeper  of  a  common  lodging-house  a  person 
who  does  not  produce  to  the  local  authority 
a  certificate  of  character,  in  such  form  as 


the  local  authority  direct,  signed  by  three 
inhabitant  householders  of  the  parish,  re- 
spectively rated  to  the  relief  of  the  poor  of 
the  parish  within  which  the  lodging-house 
is  situate  for  property  of  the  yearly  rateable 
value  of  six  pounds  or  upwards. 

The  most  effective  control  that  can  be 
exercised  over  common  lodging-houses  is 
that  obtained  by  means  of  by-laws  which 
every  local  authority  is  required  to  make ; 
(1)  for  fixing  and  from  time  to  time  varying 
the  number  of  lodgers  who  may  be  received 
into  a  common  lodging-house,  and  for  the 
separation  of  the  sexes  therein ;  and  (2)  for 
promoting  cleanliness  and  ventilation  in  such 
houses;  and  (3)  for  the  giving  of  notices 
and  the  taking  precautions  in  the  case  of 
any  infectious  disease  ;  and  (4)  generally  for 
the  well  ordering  of  such  houses. 

As  regards  houses  let  in  lodgings  which 
are  not  common  lodging-houses,  but  are  com- 
monly known  as  lodging-houses  or  tenement 
houses,  the  only  special  control  that  can  be 
exercised  is  by  means  of  by-laws  under 
section  90  of  the  Public  Health  Act,  1875. 
This  section  is  put  in  force  in  the  district  of 
every  local  authority  by  section  8  of  the 
Housing  of  the  Working  Classes  Act,  1885, 
and  its  provisions  are  very  much  the  same 
as  those  of  the  section  relating  to  by-laws 
for  common  lodging-houses. 

Conditions  to  be  Implied  on  Letting 
Houses  for  the  Working  Classes.— It  is 
provided  by  section  12  of  the  Housing  of  the 
Working  Classes  Act,  1885,  that  in  any  con- 
tract for  letting  for  habitation  by  persons  of 
the  working  classes  a  house  or  part  of  a 
house,  there  shall  be  impUed  a  condition  that 
the  house  is  at  the  commencement  of  the 
holding  in  all  respects  reasonably  fit  for 
human  habitation.  The  expression  '  letting 
for  habitation  by  persons  of  the  working 
classes  '  means  the  letting  for  habitation  of  a 
house  or  part  of  a  house  at  a  rent  not  ex- 
ceeding in  England  the  smn  named  as  the 
hmit  for  the  composition  of  rates  by  section  3 
of  the  Poor  Rate  Assessment  and  Collection 
Act,  1869. 

Nuisances,— Coming  now  to  general  nui- 
sances, we  find  that  section  91  of  the  PubUc 
Health  Act,  1875,  as  amended  by  section  9 
of  the  Housing  of  the  Working  Classes  Act, 
1885,  and  by  the  Factory  and  Workshops 
Acts,  1878  to  1891,  sets  out  a  comprehensive 
list  of  nuisances  which  are  capable  of  being 
abated,  and  for  the  abatement  of  which  the 
local  authority  is  empowered  to  serve  notices, 
and  on  the  non-compliance  with  the  terms 
thereof  to  apply  to  a  com-t  of  summary  juris- 
diction for  an  order  requiring  the  abatement 
of  the  nuisance,  or  prohibiting  its  recurrence, 
and  directing  the  execution  of  any  works 
necessary  to  secure  that  end.  The  nuisances 
which  are  liable  to  be  dealt  with  in  this  way 
are  set  out  as  follows  : — 

(1)  Any  premises  (including  a  tent,  van, 
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shed,  or  similar  structure  used  for  human 
habitation)  in  such  a  state  as  to  be  a  nuisance 
or  injurious  to  health. 

(2)  Any  pool,  ditch,  gutter,  watercourse, 
privy,  urinal,  cesspool,  drain,  or  ashpit,  so 
foul  or  in  such  a  state  as  to  be  a  nuisance  or 
injurious  to  health. 

(3)  Any  animal  so  kept  as  to  be  a  nuisance 
or  injurious  to  health. 

(4)  Any  accmnulation  or  deposit  which  is  a 
nuisance  or  injurious  to  health. 

(5)  Any  house  or  part  of  a  house  or  a  tent, 
van,  shed,  or  similar  structure  used  for 
human  halaitation,  so  overcrowded  as  to  be 
dangerous  or  injurious  to  the  health  of  the 
inmates,  whether  or  not  members  of  the  same 
family. 

(6)  Any  factory,  workshop,  or  workplace 
not  kept  in  a  cleanly  state,  or  not  ventilated 
in  such  a  manner  as  to  render  harmless  as 
far  as  practicable  any  gases,  vapours,  dust, 
or  other  impurities  generated  in  the  course 
of  the  work  carried  on  therein  that  are  a  nui- 
sance or  injurious  to  health,  or  so  over- 
crowded while  work  is  carried  on  as  to  be 
dangerous  or  injurious  to  the  health  of  those 
employed  therein. 

(7)  Any  fireplace  or  furnace  which  does  not 
as  far  as  practicable  consume  the  smoke 
arising  from  the  combustible  used  therein, 
and  which  is  used  for  working  engines  by 
steam,  or  in  any  mill,  factory,  dyehouse, 
brewery,  bakehouse,  or  gaswork,  or  in  any 
manufacturing  or  trade  process  whatsoever ; 
and 

Any  chimney  (not  being  the  chimney  of  a 
private  dwelling-house)  sending  forth  black 
smoke  in  such  quantity  as  to  be  a  nuisance. 

Since  the  Factory  and  "Workshop  Act,  1891, 
the  duty  of  enforcing  the  sanitary  provisions 
of  the  law  in  the  case  of  all  factories  and 
workshops  is  vested  in  local  authorities. 

The  local  authority,  or  any  of  their  officers, 
must  be  admitted  into  any  premises  for  the 
purpose  of  examining  as  to  the  existence  of 
any  nuisance  thereon,  or  of  enforcing  the 
provisions  of  any  Act  in  force  within  the  dis- 
trict requiring  fireplaces  and  furnaces  to  con- 
sume their  own  smoke,  at  any  time  between 
the  hours  of  nine  in  the  forenoon  and  six  in 
the  afternoon ;  or  in  the  case  of  a  nuisance 
arising  in  respect  of  any  business,  then  at 
any  hour  when  such  business  is  in  progress 
or "  is  usually  carried  on.  In  the  case  of 
tents,  vans,  sheds,  and  similar  structures, 
entry  can  only  be  demanded  between  six 
o'clock  in  the  morning  and  the  succeeding 
nine  o'clock  in  the  evening. 

Where  under  the  Act  a  nuisance  has  been 
ascertained  to  exist,  or  an  order  of  abatement 
or  prohibition  has  been  made,  the  local  au- 
thority or  any  of  their  officers  must  be  ad- 
mitted from  time  to  time  into  the  premises 
between  the  hours  aforesaid  until  the  nui- 
sance is  abated,  or  the  works  ordered  to  be 
done  are  completed,  as  the  case  may  be. 


If  admission  to  premises  for  any  of  these 
purposes  is  refused,  any  justice  on  complaint 
thereof  on  oath  by  any  officer  of  the  local 
authority  may,  by  order  under  his  hand,  re- 
quire the  pex'son  having  custody  of  the  pre- 
mises to  admit  the  local  authority,  or  their 
officer,  into  the  premises  during  the  hours 
aforesaid,  and  if  no  person  having  custody  of 
the  premises  can  be  found,  the  justice  shall, 
on  oath  made  before  him  of  that  fact,  by  order 
under  his  hand,  authorise  the  local  authority, 
or  any  of  their  officers,  to  enter  such  premises 
during  the  hoiurs  aforesaid. 

Any  order  made  by  a  justice  for  admission 
of  the  local  authority,  or  any  of  their  officers, 
on  premises  wiU  continue  in  force  until  the 
nuisance  has  been  abated,  or  the  work  for 
which  the  entry  was  necessary  has  been  done. 

Where  an  order  of  abatement  or  prohibi- 
tion has  not  been  complied  with,  or  has  been 
infringed,  the  local  authority,  or  any  of  their 
officers,  are  entitled  to  be  admitted  from  time 
to  time  at  all  reasonable  hours,  or  at  all  hours 
during  which  business  is  in  progress  or  is 
usually  carried  on,  into  the  premises  where 
the  nuisance  exists,  in  order  to  abate  the 
same. 

It  is  the  duty  of  every  local  authority  to 
cause  to  be  made  from  time  to  time  an  in- 
spection of  their  district,  with  a  view  to 
ascertain  what  nuisances  exist  calling  for 
abatement  under  the  powers  of  the  Public 
Health  Act,  and  to  enforce  the  provisions  of 
the  Act  in  order  to  abate  the  same  ;  also  to 
enforce  the  provisions  of  any  Act  in  force 
within  their  district  requfring  fireplaces  and 
furnaces  to  consume  their  own  smoke. 

In  addition  to  the  above  offences,  which 
are  described  in  the  Public  Health  Act,  1875, 
as  nuisances  in  every  district,  whether  urban 
or  rural,  there  is  a  section  (s.  47)  wliich  is 
specially  applicable  to  urban  districts.  It 
provides  that  every  person  who  in  an  mban 
district  (1)  keeps  any  swine  or  pigsty  in  any 
dweUing-house,  or  so  as  to  be  a  nuisance  to 
any  person  ;  or  (2)  suffers  any  waste  or  stag- 
nant water  to  remain  in  any  cellar  or  place 
within  any  dwelling-house  for  twenty-four 
hours  after  written  notice  to  him  from  the 
urban  authority  to  remove  the  same ;  or 
(3)  allows  the  contents  of  any  water-closet, 
privy,  or  cesspool  to  overflow  or  soak  there- 
from, shaU  for  every  such  offence  be  liable 
to  a  penalty ;  and  the  local  authority  must 
abate  the  nuisance  in  the  manner  indicated 
above. 

Every  lurban  authority  has  power  to  make 
by-laws  for  the  prevention  of  nuisances 
arising  from  snow,  filth,  dust,  ashes,  and 
rubbish,  and  the  prevention  of  the  keeping 
of  animals  on  any  premises  so  as  to  be  in- 
jurious to  health.  Under  these  powers  the 
deposit  and  removal  of  accumulations  of 
filth  may  be  controlled,  and  the  keepmg  of 
swine  and  other  anunals  placed-nnder  restric- 
tions.   These  powers  are  further  extended 
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where  the  Public  Health  Acts  (Amendment) 
Act,  1890,  is  in  force,  for  that  enactment  con- 
fers on  local  authorities  power  to  make  by- 
laws for  prescribing  the  times  for  the  removal 
or  carriage  through  the  streets  of  any  faecal 
or  offensive  or  noxious  matter  or  liquid, 
whether  it  is  in  course  of  removal,  or  car- 
riage from  within  or  without,  or  through  the 
district ;  and  requiring  that  the  vessel,  re- 
ceptacle, cart,  or  carriage  used  for  this  pur- 
pose is  properly  constructed  and  covered  so 
as  to  prevent  the  escape  of  any  of  the  con- 
tents, and  for  compelling  the  cleansing  of 
any  place  on  which  any  such  matter  or 
liquid  has  been  dropped  or  spilt  in  the 
removal  or  carriage. 

Ofifensive  Trades.— Offensive  trades  are 
at  times  a  source  of  great  nuisance,  and  this 
was  recognised  by  the  framers  of  the  PubHo 
Health  Act,  1848,  the  provisions  of  which 
Act  have  been  substantially  incorporated  in 
the  Act  of  1875.    It  is  there  enacted  that 
any  person  who  estabhshes  any  of  the  offen- 
sive trades  specified  (which  are  the  trades  of 
blood-,  bone-,  soap-,  and  tripe-boiler,  fell- 
monger,  and  tallow-melter),  or  'any  other 
noxious   or  offensive   trade,   business,  or 
manufacture,'  without  the  consent  in  writing 
of  the  urban  authority,  shall  be  liable  to 
penalties.    The  defect  of  the  earlier  Act  was 
that  proceedings  with  respect  to  offensive 
trades  could  only  be  taken  within  the  limits 
of  a  city,  town,  or  populous  district ;  and  it 
was  necessary  to  show  that  the  person  com- 
plamed  of  was  not  using  the  best  practicable 
means  to  abate  the  nuisance.     Under  the 
Act  of  1875  the  proceedings  in  question  may 
be  taken  by  the  authority  in  any  urban  dis- 
trict, and  the  burden  of  proof  that  the  best 
practicable  means  are  used  to  abate  the 
nuisance  is  thrown  upon  the  defendant.  Any 
ui-ban  authority  may  from  time  to  time 
make  by-laws  with  respect  to  any  offensive 
trades  established  with  their  consent,  in 
order  to  prevent  or  diminish  the  noxious  or 
injurious  effects  thereof.    It  may  be  well  to 
pomt  out  that  any  'other'  trade  besides 
those  specified  in  the  Act  to  be  within  the 
powers  of  the  Act  must  be  ejusdem  generis. 
Hence  it  has  been  held  that  brick-burning 
and  the  keeping  of  a  fried-fish  shop  are  not 
offensive  trades,'  but  that  the  business  of  a 
rag-and-bone  merchant  is  an  offensive  trade 
withm  the  terms  of  the  Act. 

Slaughter-houses.- Closely  aUied  to 
offensive  trades  are  slaughter-houses,  and  as 
to  these  the  powers  of  the  Public  Health  Acts 
are  very  extensive.  In  the  first  place,  everv 
slaughter-house  m  existence  before  the  Local 
Orovernment  Acts  were  in  force  in  the  place 
where  it  is  situated  has  to  be  registered;  and 
S  ones  have  to  be  licensed.  Under 

«qn      '°r^'^^*^  (Amendment)  Act, 

nno  '  -Sr  ''"^'^'^  an  annual 

one.  ihe  local  authority  may  make  by-laws 
dealing  amongst  other  things  with  the  main- 


705 


tenance  of  the  slaughter-houses  in  a  cleanly 
and  proper  state,  and  requiring  a  sufficient 
supply  of  water  to  be  provided. 

Hospitals.— Of  late  years  great  progress 
has  been  made  m  dealing  with  infectious  dis- 
ease by  the  provision,  mider  the  powers  of  the 
Pubhc  Health  Act,  1875,  of  hospitals  to  which 
patients  can  be  removed.  Any  local  authority 
may  provide  for  the  use  of  the  inhabitants  of 
their  district  hospitals  or  temporary  places 
for  the  reception  of  the  sick,  and  for  that  pur- 
pose may  themselves  build  such  hospitals  or 
places  of  reception  ;  or  contract  for  the  use 
of  any  such  hospital  or  part  of  a  hospital  or 
place  of  reception  ;  or  enter  into  any  agree- 
ment with  any  person  having  the  nianage- 
rnent  of  any  hospital,  for  the  reception  of  the 
sick  inhabitants  of  their  district,  on  payment 
of  such  annual  or  other  sum  as  may  be 
agreed  on ;  and  two  or  more  local  authori- 
ties may  combine  in  providing  a  common 
hospital. 

Where  any  suitable  hosx^ital  or  place  for 
the  reception  of  the  sick  is  provided  within 
the  district  of  a  local  authority,  or  within  a 
convenient  distance  of  such  district,  any 
person  who  is  suffering  from  any  dangerous 
infectious  disorder,  and  is  without  proper 
lodging  or  accommodation,  or  lodged  in  a 
room  occupied  by  more  than  one  family,  or 
IS  on  board  any  ship  or  vessel,  may,  on  a 
certificate  signed    by   a   legally  qualified 
naedical  practitioner,  and  with  the  consent 
of  the  superintending  body  of  such  hospital 
or  place,  be  removed,  by  order  of  any  justice, 
to  such  hospital  or  place  at  the  cost  of  the 
local  authority;  and  any  person  so  suffering, 
who  is  lodged  ua  any  common  lodging-house, 
may,  with  the  like  consent  and  on  a  like 
certificate,  be  so  removed  by  order  of  the 
local  authority ;  and  any  person  who  wilfully 
disobeys  or  obstructs  the  execution  of  such 
order  will  be  Hable  to  a  penalty  not  exceed- 
ing ten  pounds.    It  is  further  provided  by 
the  Infectious  Disease  (Prevention)  Act,  1890 
that  any  justice  of  the  peace,  upon  proper 
cause  shown  to  him,  may,  where  the  Act 
I  (which  is  adoptive)   is  put  in  operation, 
make  an  order  directing  the  detention  in 
hospital,  at  the  cost  of  the  local  authority, 
ot  any  person  suffering  from  an  infectious 
disease,  who  is  then  in  a  hospital  for  infec- 
tious disease,  and  would  not,  on  leaving  the 
hospital,  beprovided  with  lodging  or  accommo- 
dation m  which  proper  precautions  could  be 
taken  to  prevent  his  spreading  the  disorder. 
The  order  may  be  Hmited  to  some  specific 
time,  but  any  justice  has  power  to  enlarge 
the  time  as  often  as  may  appear  to  him  to 
be  necessary, 

Wotiflcation  of  Infectious  Disease.— 

The  Infectious  Disease  (Notification)  Act, 
1889,  and  the  Infectious  Disease  (Prevention) 
Act,  1890,  both  of  which  may  be  put  in  force 
in  any  district  by  being  adopted  in  the  pre- 
scribed manner,  but  are  not  in  force  other- 
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wise,  contain  some  very  important  provisions 
which  it  is  proposed  now  to  describe. 

The  Infectious  Disease  (Notification)  Act, 
1889,  may  be  adopted  by  resolution  passed 
at  a  meeting  of  the  local  authority,  of  which 
previous  notice  must  be  given  to  every 
member.  When  the  Act  has  been  duly 
adopted  it  is  provided  that  where  an  inmate 
of  any  building  used  for  human  habitation  is 
suffering  from  an  infectious  disease  to  which 
the  Act  applies,  then,  unless  such  building  is 
a  hospital  in  which  persons  suffering  from 
an  infectious  disease  are  received, 

(a)  The  head  of  the  family  to  which  such 
inmate  (referred  to  as  the  patient)  belongs, 
and  in  his  default  the  nearest  relatives  of  the 
patient  present  in  the  buHding  or  being  m 
attendance  on  the  patient,  and  in  default  of 
such  relatives  every  person  m  charge  oi  or 
in  attendance  on  the  patient,  and  in  default 
of  any  such  person  the  occupier  of  the  buiicl- 
mg,  shall,  as  soon  as  he  becomes  aware  that 
thi  patient  is  suffermg  from  an  infectious 
disease  to  which  the  Act  appUes,  send  notice 
thereof  to  the  medical  ofacer  of  health  of  the 

district.  ^.^^ 
(b)  Every  medical  practtUoner  attendmg 
on  or  called  in  to  visit  the  patient  shall 
forthwith,  on  becommg  aware  that  tne 
patient  is  suffering  from  an  infectious  disease 
to  which  the  Act  apphes,  send  to  the  medical 
officer  of  health  for  the  district  a  certificate 
stating  the  name  of  the  patient,  the  situation 
of  the  building,  and  the  infectious  disease 
from  which,  in  the  opinion  of  such  medical 
practitioner,  the  patient  is  suffering. 

The  certificate  must  be  in  the  fomi  pre- 
scribed by  the  Local  Government  Board,  and 
must  be  given  in  respect  of  a  case  of  infectious 
Ssease  to  which  the  Act  applies  occurrmg 
in  any  building,  not  belongmg  to  Her 
Sajesty,used  for  human  habitation,  unless 
such  building  is  a  hospital  m  which  persons 
sufferSg  from  an  infectious  disease  are 
CTved ;  and  also  in  a  case  occurrmg  m 
Iny  ship  vessel,  or  boat  not  belongmg  to 
S  Majesty  or  to  a  foreign  Government  or 
S  any  tent,  van,  shed,  or  similar  structure 
used  for  huinan  habitation  and  not  belongmg 
S  Her  Majesty,  in  like  manner  ^^e^r^^^s 

otl  authority,  who  will  al-  pay  f^^^^^^^^^ 

ko^S^;^^:cJS^s^t 

f  h  certifical  is  given  in  respect  of  a^ase 
nccurring  in  his  practice  as  medical  officer 

Tt^J^^mTi^omSr  of  health  of 


such  medical  officer.  It  seems  that  if  a 
medical  practitioner  in  the  proper  exercise 
of  his  discretion  certifies  that  a  patient  is 
suffering  from  any  disease,  his  opinion  can- 
not be  subjected  to  review  by  the  local 
authorities,  and  the  fee  to  which  he  is  en- 
titled under  the  Act  must  be  paid. 

The  infectious  diseases  to  which  the  Act 
appUes  in  all  cases  include  the  following : 
smaU-pox,  cholera,  diphtheria,  membranous 
croup,  erysipelas,  the  disease  known  as  scar- 
latina or  scarlet  fever,  and  the  fevers  known 
by  any  of  the  foUowmg  names:  typhus, 
typhoid,  enteric,  relapsing,  continued,  or 
puerperal.    If  the  authority  of  any  district 
to  which  the  Act  extends  desire  that  the  Act 
shall  in  their  district  apply  to  any  infectious 
disease  other  than  the  above,  they  may  from 
time  to  time,  by  a  resolution,  order  that  th& 
Act  shall  in  their  district  apply  to  such  disease. 

It  is  of  importance  to  note  that  the  pro- 
visions of  the  Act  apply  to  every  ship,  vessel, 
boat,  tent,  van,  shed,  or  similar  structure  used 
for  human  habitation,  m  like  manner  a» 
nearly  as  may  be  as  if  it  were  a  buildmg,  and 
that  a  ship,  vessel,  or  boat  lying  m  any  river, 
harbour,  or  other  water  not  withm  the  dis- 
trict of  any  local  authority  within  the  meaning 
of  the  Act,  will  be  deemed  for  the  purposes  of 
the  Act  to  be  within  the  district  of  such  local 
authority  as  may  be  fixed  by  the  Local 
Government  Board,  and  where  no  local 
authority  has  been  fixed,  then  of  the  local 
authority  of  the  district  which  nearest  ad- 
joins the  place  where  such  ship,  vessel,  or 

^°PrevenSon  of  Infectious  Disease.- 

The  Infectious  Disease  (Prevention)  Act,  18yu, 
is  also  an  adoptive  Act,  and  is  not  m  force 
until  the  prescribed  forms  for  adoptmg  it 
have  been  gone  through;  but  it  may  be 
adopted  in  pirt  only.  The  diseases  to  which 
it  apphes  are  the  same  as  m  the  case  of  the 
Act  of  1889,  and  the  subjects  to  which  it 

relates  are —  „  -,  .  ■        j  r^vr. 

(a)  The  inspection  of  dames,  and  the  pro- 
hibition  of  the  supply  of  milk  therefrom  in 
cases  where  it  appears  that  mfectious  disease 
is  attributable  to,  or  likely  to  be  caused  by, 
the  consumption  of  milk  so  supphed ; 

(b)  The  cleansmg  and  disinfection  of 
prernises,  beddmg,  clothmg,  ,&c.,  ^r  tne 
pSpose  ;f  preventing  or  checkmg  mfectious 

^"TtL  retention,  removal,  and  burial  of 
thi  bodies  of  persons  who  have  died  from 

infectious  disease  ;  •.  i  i->or<5nns 

id)  The  detention  in  hospital  of  peisons 
suffering  from  infectious  disease  who  would, 
on  leTvIng  the  hospital,  be  without  proper 
lodging;  and       _  +omr)orarv  shelter 

infected. 
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As  dxiring  recent  years  attention  has  been 
very  prominently  directed  to  milk  as  a  som-ce 
of  infection,  it  is  not  surprising  to  find  that 
this  Act  confers  powers  which  are  con- 
siderably in  advance  of  any  which  the 
Legislature  has  previously  given  to  local 
authorities.    On  this  subject  the  Act  pro- 
vides that  in  case  the  medical  officer  of  health 
of  any  district  in  which  the  section  is  adopted 
is  in  possession  of  evidence  that  any  person 
in  the  district  is  suffering  from  infectious 
disease  attributable  to  milk  supplied  within 
the  district  from  any  dairy  situate  within  or 
without  the  district,  or  that  the  consumption 
of  milk  from  the  dairy  is  likely  to  cause 
infectious  disease  to  any  person  residing  in 
the  district,  he  shall,  if  authorised  in  that 
behalf  by  an  order  of  a  justice  having  juris- 
diction in  the  place  where  the  dairy  is  situate, 
have  power  to  inspect  such  dairy,  and,  if 
accompanied  by  a  veterinary  inspector  or 
some  other  properly  qualified  veterinary 
surgeon,  to  inspect  the  animals  in  the  dairy. 
If,  on  such  inspection,  the  medical  officer  of 
health  is  of  opinion  that  infectious  disease  is 
caused  firom  consumption  of  the  milk  sup- 
pUed  from  the  dairy,  he  is  to  make  a  report 
to  the  authority  whose  officer  he  is.  This 
report  must  be  accompanied  by  any  report 
that  _may  be  furnished  to   him  by  the 
veterinary  inspector  or  veterinary  surgeon 
above  mentioned.    The  authority  may  there- 
upon require  the  dairyman  to  appear  before 
them  to  show  cause  why  an  order  should  not 
be  made  requiring  him  not  to  supply  any 
milk  firom  the  dairy  within  the  district,  until 
the  order  has  been  withdrawn.    If  he  fails 
to  show  such  cause,  they  may  make  the 
order. 

The  Act  also  contains  some  important 
provisions  in  regard  to  the  use  of  public 
conveyances  for  the  conveyance  of  the  bodies 
of  persons  dying  of  mfectious  disease,  the 
disposal    of  mfectious   rubbish,  and  the 
cleansmg  and  disinfection  of  houses  and 
articles  therein  Hkely  to  retain  infection.  On 
the  last  subject  the  Act  provides  that  where 
the  medical  officer  of  health  of  any  local 
authority,  or  any  other  registered  medical 
practitioner,  certifies  that  the  cleansing  and 
dismfectmg  of  any  house,  or  part  of  it,  and 
of  any  articles  in  it  Hkely  to  retain  infection, 
would  tend  to  prevent  or  check  infectious 
disease,  the  clerk  to  the  authority  is  to  give 
notice  m  writmg  to  the  owner  or  occupier 
that  the  house  or  part,  and  any  articles  m  it 
hkely  to  retam  infection,  will  be  cleansed 
and  dismfected  by  the  authority  at  the  cost 
of  the  owner  or  occupier,  unless  he  informs 
the  authority,  within  twenty-four  hours  from 
the  receipt  of  the  notice,  that  he  will  do  the 
cleangmg  and  disinfection,  to  the  satisfaction 
ot  the  medical  officer  of  health,  within  a  time 
nxed  m  the  notice.    If,  within  twenty-four 
aours  from  the  receipt  of  the  notice,  the 
1  person  to  whom  it  is  given  does  not  mform 


the  authority  that  he  will  so  do  the  cleansing 
and  disinfection,  or  if,  having  so  informed 
the  authority,  he  fails  to  have  the  work  done 
within  the  time  fixed  in  the  notice,  the  house 
or  part  of  a  house  and  articles  are  to  be 
cleansed  and  disinfected  by  the  officers  of 
the  authority  under  the  superintendence  of 
the  medical  officer  of  health,  and  the  expenses 
i  incurred  may  be  recovered  from  the  owner 
or  occupier  in  a  summary  marmer.  But 
where  the  owner  or  occupier  of  the  house  or 
part  of  a  house  is  unable  effectually  to  cleanse 
and  disinfect  it,  and  any  article  therein 
likely  to  retain  infection,  the  officers  of  the 
authority,  with  the  consent  of  the  owner  or 
occupier,  may  undertake  the  cleansing  and 
disinfection  at  the  cost  of  the  authority. 

No  person  may  retain  unburied,  elsewhere 
than  in  a  pubHc  mortuary,  or  in  a  room  not 
used  at  the  time  as  a  dweUing-place,  sleeping- 
place,  or  workroom,  for  more  than  forty- 
eight  hours,  the  body  of  any  person  who  has 
died  of  an  infectious  disease,  unless  he  shall 
have  obtained  the  sanction  in  writing  of  the 
medical  officer  of  health,  or  of  a  registered 
medical  practitioner. 

In  connexion  with  this  Act  it  is  of  the 
greatest  importance  to  bear  in  mind  that  it 
is  an  adoptive  Act  not  only  as  a  whole,  but 
as  to  sections,  so  that  before  any  particular 
enactment  is  acted  on,  steps  should  be  taken 
to  ascertain  that  it  has  been  properly  put  in 
force  in  the  particular  district. 

Dwellings  of  the  "Working  Classes. 
Some  very  important  alterations  of  the  law 
were  made  by  the  Housmg  of  the  Working 
Classes  Act,  1890,  the  principal  of  which  re- 
lated to  (1)  unhealthy  areas,  and  (2)  un- 
healthy dweUings. 

As  to  unhealthy  areas,  it  is  provided  that 
where  an  official  representation  is  made  to 
the  local  authority  by  the  medical  officer  of 
health,  that  within  a  certain  area  in  their 
district  either   (a)  any  houses,  courts,  or 
alleys  are  unfit  for  habitation;  or  (6)  the 
narrowness,  closeness,  and  bad  arrangement 
or  the  bad  condition  of  the   streets  and 
houses  or  groups  of  houses  within  such  area, 
or  the  want  of  Hght,  air,  ventilation,  or  proper 
conveniences,  or  any  other  sanitary  defects, 
or  one  or  more  of  such  causes,  are  dangerous 
or  injurious  to  the  health  of  the  inhabitants 
either  of  the  buildings  in  the  said  area  or  of 
the  neighbouring  buildings,  and  that  the 
evils  cannot  be  remedied  otherwise  than  by 
an  improvement  scheme  for  the  re-arrange- 
ment and  reconstruction  of  the  streets  and 
houses  within  such  area,  the  local  authority, 
if  satisfied  of  the  truth  of  the  representation, 
shall  pass  a  resolution  to  the  effect  that  such 
area  is  an  unhealthy  area,  and  proceed  to 
make  a  scheme  for  the  improvement  of  the 
area.     Before  the  scheme  can  come  into 
operation  it  has  to  be  confirmed  by  pro- 
visional order,  which  requures  the  sanction 
of  Parliament. 

z  z  2 
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The  law  relating  to   the  assessment  of 
compensation  payable  under  an  imjDrovement 
scheme  in  respect  of  any  house  or  premises 
situate  in  an  tmhealthy  area,  provides  that 
in  such  cases  evidence  shall  be  receivable  by 
the  arbitrator  to  prove— (1)  That  the  rental 
of  the  house  or  premises  was  enhanced  by 
reason  of  the  same  being  used  for  illegal 
purposes,  or  being  so  overcrowded  as  to  be 
dangerous  or  injurious  to  the  health  of  the 
inmates ;   or  (2)  that  they  are  in  such  a 
condition  as  to  be  a  nuisance  within  the 
meaning  of  the  Acts  relating  to  nuisances 
(which  are  defined  by  section  2  as  meaning 
as  respects  any  urban  sanitary  district  in 
England  the  Public  Health  Acts,  and  as 
including  any  local  Act  which  contains  any 
provisions  with  respect  to  nuisances),  or  are 
in  a  state  of  defective  sanitation,  or  are  not 
in  reasonably  good  repair ;  or  (3)  that  they 
are  unfit,  and  not  reasonably  capable  of 
being  made  fit,  for  human  habitation ;  and 
that  if  the  arbitrator  is  satisfied  by  such 
evidence,  then  the  compensation — (a)  shall 
in  the  first  case,  so  far  as  it  is  based  on 
rental,  be  based  on  the  rental  which  would 
have  been  obtainable  if  the  house  or  premises 
were  occupied  for  legal  purposes,  and  only 
by  the  number  of  persons  whom  they  were 
under  all  the  circumstances  of  the  case  fitted 
to  accommodate  without  such  overcrowding 
as  is  dangerous  or  injurious  to  the  health  of 
the  inmates;  and  (6)  shall  in  the  second 
case  be  the  amount  estimated  as  the  value 
of  the  house  and  premises  if  the  nuisance 
had  been  abated,  or  if  they  had  been  put  into 
a  sanitary  condition,  or  into  reasonably  good 
repair,  after  deducting  the  estimated  expense 
of  abating  the  nuisance  or  putting  them  into 
such  condition  or  repair,  as  the  case  may  be  ; 
and  (c)  shall  in  the  third  case  be  the  value 
of  the  land,  and  of  the  materials  of  the 
buildings  thereon. 

As  to  unhealthy  dwellings,  the  Act  gives 
some  powers  that  are  far  in  advance  of  any 
previous  law.  It  is  declared  to  be  the  duty 
of  every  local  authority  to  cause  to  be  made 
from  time  to  time  inspection  of  their  district 
with  a  view  to  ascertain  whether  any  dwell- 
ino--house  therein  is  in  a  state  so  dangerous  or 
injurious  to  health  as  to  be  unfit  for  human 
habitation,  and  if,  on  the  representation  of 
their  medical  ofticer  of  health  or  any  of 
their  officers,  or  information  given  to  them, 
it  appears  that  any  dwelling-house  is  in  such 
state,  to  forthwith  take  the  proceedings 
against  the  owner  or  occupier  for  closmg  it 
under  the  Public  Health  Act,  1875.  _ 

Under  the  Public  Health  Act  it  had  hitherto 
been  necessary  that  the  proceedings  should 
be  taken  with  a  view  to  the  abatement  of  a 
nuisance,  and  that  the  works  requisite  to 
abate  the  nuisance  complained  ot  should  be 
specified.  This,  however,  is  no  longer  the 
case,  as  summary  proceedings  may  be  taken 
for  the  express  purpose  of  causing  the  dwell- 


ing-house to  be  closed,  and  appropriate  forms 
are  prescribed  for  this  purpose. 

The  effect  of  the  closing  order  will  be  to 
prohibit  the  using  of  the  premises  for  the 
purpose  of  human  habitation  until,  in  the 
judgment  of  the  court,  they  are  rendered  tit 
for  that  purpose.  In  making  it  the  court  may 
impose  a  penalty  not  exceeding  20^. 

Where  a  closing  order  has  been  made  in 
respect  of  any  dweUing-house,  and  has  not 
been  determined  by  a  subsequent  order,  the 
sanitary  authority,  if  of  opinion  that  the 
house  has  not  been  rendered  fit  for  human 
habitation,  and  that  the  necessary  steps  are 
not  being  taken  with  all  diligence  to  render 
it  so  fit,  and  that  the  continuance  of  any 
building  being  or  being  part  of  the  dwelling- 
house  is  dangerous  or  injurious  to  the  health 
of  the  public,  or  of  the  inhabitants  of  the 
neighbouring  dwelling-houses,  are  required 
to  pass  a  resolution  that  it  is  expedient  to 
order  the  demolition  of  the  building.  Unless 
the  building  is  promptly  made  fit  for  human 
habitation  it  must  be  demolished. 

County  of  London. — It  is  necessary  to 
explain  that  the  law  as  set  forth  above  re- 
lates to  the  whole  of  England  and  Wales, 
but  does  not  apply  to  the  county  of  London, 
for  which  there  are  several  special  Acts  of 
Parliament.  The  Local  Government  Acts, 
1888  and  1894,  the  Metropohs  Local  Manage- 
ment Acts,  the  Metropolitan  Building  Acts, 
the  Pubhc  Health  (London)  Act,  1891,  and 
some  other  Acts,  prescribe  the  law  relating  to 
the  constitution,  powers,  and  duties  of  the 
London  Comity  Council  and  the  Local  Au- 
thorities in  the  Metropohs,  and  also  the 
general  provisions  as  to  the  laying  out  of 
streets,  the  construction  of  buildings,  and  the 
regulation  of  aU  matters  of  sanitation  and 
pubhc  health.  It  would  be  impossible  to  go 
into  these  provisions  here,  but  in  many 
respects  they  are  the  same  as  those  above 
described  for  the  provinces. 

W.  A.  Casson. 

SANITATION;  SANITARY  SCI- 
ENCE {sanus,  sound).  —  Sanitary  science 
treats  of  the  pruiciples  on  which  health  is 
maintained  and  disease  prevented.  The 
principal  agencies  which  contribute  to  this 
result  will  be  found  treated  of  in  this  work 
under  the  following  headings  :  Baths  ;  Con- 
tagion ;  Disinfection  ;  Exercise  ;  Food; 
Hospitals,  Construction  of;  Hydeotheka- 
PBUTics  ;  Immunity  ;  Personal  Health  ; 
Physical  Education  ;  Poisonous  Food  ; 
Public  Health;  Quarantine;  Sanitary 
Law;  Sea- air  and  Sea-baths;  andVACCiMA- 

TION. 

SAN  REMO,  on  the  Riviera,  Italy, 
near  the  French  Frontier. -A  well- 
sheltered,  dry,  mild,  equable  winter  climate. 
Mean  winter  temperatiure,  54  l'.  -CiCiiiy 
vegetation.  See  Climate,  Treatment  of  Dis- 
ease by. 
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SANTA  AQUEDA,  in  Spain.— Cold 
sulphated  and  chalybeate  waters.  See  Mine- 
ral Waters. 

SANTA  BARBARA,  in  Southern 
California.— A  very  mild,  equable  climate, 
on  the  Pacific  coast.  Temperature— mean 
annual,  61°  F. ;  winter  mean,  64°.  Eainfall, 
16  inches.  Used  for  phthisis  and  other  pul- 
monary affections.  See  Climate,  Treatment 
of  Disease  by. 

SANTA  ril.  —  The  capital  of  New 
Mexico,  at  an  altitude  of  7,013  feet,  in  a  dry 
and  arid  region.  Lacks  equability  of  tem- 
peratm'e.  Mean  annual  temperature  48°  F.; 
relative  humidity  percentage,  45.  More  suit- 
able for  a  winter  than  a  summer  residence 
for  invalids.  It  is  principally  recommended 
as  a  winter  residence  for  pulmonary  aflfec- 
tions  on  account  of  its  combining  a  certain 
degree  of  warmth  with  altitude.  See  Climate, 
Treatment  of  Disease  by. 

SARATOGA,  in  Saratoga  County, 
New  York,  U.S.A.— Alkahne  chalybeate 
and  muriated  alkaline  waters,  containing 
traces  of  iodine  and  bromine.  The  springs 
of  Ballston,  a  few  miles  from  Saratoga,  are 
of  a  like  character.    See  Mineral  Waters. 

SARCINA  (sarcina,  a  pack  or  bundle). — 
This  is  a  morphological  term  applied  to 
various  species  of  micro-organisms  belonging 
to  the  gi-oup  of  Schizomycetes,  which,  deve- 
loping by  fission  in  three  planes  at  right 
angles  to  one  another,  form  more  or  less 
cubical  aggregates  of  4,  8,  16,  32,  or  64  cocci, 
having  the  appearance  of  corded  '  bales '  or 
'packets.'    See  Miceo-organisms. 

So  far  as  is  known  at  present,  these  bodies 
are  not  pathogenic,  but  merely  find  a  suitable 
habitat  in  the  diseased  conditions  with  which 
they  are  associated,  but  of  which  they  are 
not  the  cause. 

The  most  important  species  of  sarcina  in 
human  pathology  are  the  following: — 

1.  Sarcina  ventriculi.— This  species, 
first  discovered  by  Goodsir  in  1842,  is  of 
frequent  occurrence  in  the  stomach,  and  in 
the  vomit  of  gastric  dilatation  from  pyloric 
obstruction ;  in  some  cases  of  gastric  ulcer 
and  carcmoma  without  dilatation;  and  in 
rare  cases  of  gastric  catarrh.  Sarcina;  are 
not  sufiiciently  constant  to  be  of  much  dia- 
gnostic value,  and  are  certainly  not  patho- 
gnomonic of  a  dilated  stomach,  as  has  been 
supposed.  Their  appearance  is  usually  asso- 
ciated with  a  state  of  fermentation  of  the 
gastric  contents,  which  appear  like  yeast, 
and  are  of  an  acid  reaction  and  smell ;  but 
it  would  seem  that  the  organism  is  developed 
m  the  progress  of  the  fermentation,  and  is 
not  the  actual  cause  of  the  condition,  for, 
when  placed  in  suitable  surroundings,  living 
sarcina;  have  not  been  observed  to  set  up 
fermentative  changes,  and  cases  are  recorded 


of  their  occurrence  in  vomit  that  showed  no 
signs  of  fermentation. 

Sarcinse  are  easily  detected  under  the 
microscope.    A  drop  of  liquor  potassie  added 


Fig.  1S7. — Sarcina  ventriculi.  Showing  sarcinee  and 
starch-granules  in  vomited  matter,    x  400  diam. 


to  a  fragment  of  vomit  on  the  glass  slide,  and 
covered  with  thin  glass,  is  sufficient  to  dis- 
play their  characteristic  appearances.  The 
constituent  cells  are  of  a  diameter  of  about 
r^isu  of  an  inch  (see  fig.  137). 

2.  Sarcina  pulmonum. — This  species 
has  been  described  as  occurring  in  certain 
lung-states  associated  with  suppuration.  It 
is  said  to  readUy  induce  ammoniacal  decom- 
position of  the  urine  when  introduced  into 
this  fluid ;  and  in  one  case  appeared  to  con- 
tain starch  or  cellulose  in  its  composition. 
I  _  3.  Sarcina  urinse.- This  species  of  sar- 
i  cina  is  of  much  rarer  occurrence,  and  has 
been  occasionally  found  in  the  bladder.  It 
is  much  smaller  than  the  gastric  species,  and 
the  '  bales  '  usually  consist  of  a  greater  num- 
ber of  cocci. 

Sarcinae  are  also  stated  to  have  been  found 
in  the  faeces,  in  the  ventricles  of  the  brain, 
in  hydrocele  fluid,  in  gangrenous  intestines, 
in  cholera  stools,  and  even  in  the  blood. 

W.  H.  Allchin. 

SARCOCELE  (o-ap|,  flesh;  and  ktiXtj,  a 
tumour). — A  name  for  any  solid  enlargement 
of  the  testes.    See  Testes,  Diseases  of. 

SARCOMA  (<rdp$,  flesh).— A  tumour 
composed  of  some  modification  of  embryonic 
connective  tissue.    See  Tumours. 

SARCOPTES  SCABIEI.  —  A  syno- 
1  nym  for  acarus  scabiei.    See  Aoarus. 

I 

SATURNISM  {saturnus,  lead).  —  A 
synonym  for  lead-poisoning.  See  Lead, 
Poisoning  by. 

SCABIES  (scabies,  scab,  mange).  — 
Synon.  :  Itch  ;  Fr.  Gale ;  Ger.  Krdtzc. 

Definition.— A  simple  inflammation  of 
the  skin,  produced  by  the  irritation  of  the 
1  acarus  scabiei  and  the  scratching  of  the 
!  sufferer.    The  disease  is  contagious,  as  the 
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parasite  is  easily  transferred  from  one  person 
to  another. 

_  Description.— The  parts  of  the  body  most 
likely  to  be  attacked  are  the  soft  skin  between 
the  fingers,  and  on  the  flexor  side  of  the 
wrists  and  elbows;  the  lower  part  of  the 
abdomen,  buttocks,  and  penis  ;  and  in  women 
the  mammte  ;  in  children  the  feet  and  legs, 
in  addition  to  the  other  parts  of  the  body 
already  mentioned,  are  very  liable  to  be 
attacked.  The  acarus  generally  attacks  both 
sides  of  the  body  symmetrically,  and  in  adults 
is  never  met  with  in  the  skin  of  the  face  or 
scalp  ;  but  any  other  part  of  the  body  may  be 
affected. 

The  eruption  produced  by  the  acari  and  by 
scratching  is  attended  with  itching,  especially 
at  night,  and  resembles  a  scattered  eczema ; 
and  the  extent  and  severity  of  the  disease  will 
depend  chiefly  on  its  duration.  The  most 
characteristic  feature  for  the  purposes  of  dia- 
gnosis is  the  scabies  burrow,  which  resembles 
roughly  an  old  pin-scratch.  Examined  closely, 
it  has  a  dotted  and  beaded  appearance  with 
ragged  dirty  edges  at  its  entrance,  where  the 
roof  of  the  cuniculus  has  been  worn  away  by 
rubbing.  At  the  distant  end  of  the  burrow 
may  be  sometimes  seen  the  parent  acarus, 
which  is  easily  extracted  by  inserting  the 
point  of  a  pin  along  the  burrow  and  touching 
the  acarus,  w^hich  immediately  adheres  to 
the  pin,  and  may  thus  be  removed  for  the 
purpose  of  examination. 

Diagnosis. — The  following  points  serve  to 
distinguish  scabies :  (1)  the  particular  parts 
attacked  above  indicated ;  (2)  the  eruption, 
which  consists  of  scattered  and  isolated 
papules  and  vesicles,  and  more  rarely  pus- 
tules, with  their  tops  more  or  less  torn  by 
scratching ;  (3)  the  history  of  the  case,  and 
especially  of  contagion  ;  (4)  the  presence  of 
the  scabies  bm-row ;  and  (5)  the  demonstra- 
tion of  the  acarus  by  means  of  the  micro- 
scope. 

Treatment. — The  usual  plan  of  treating 
scabies  is  by  the  use  of  either  (1)  sulphur 
ointment ;  or  (2)  sulphur  baths  or  lotions. 
The  former  is  the  more  efi'ectual  method, 
although  the  latter  may  be  occasionally  pre- 
ferred. In  order  to  cure  an  ordinary  case 
of  scabies,  it  is  simply  necessary  that  the 
patient,  before  going  to  bed,  should  thoroughly 
apply  and  gently  rub  in  the  sulphur  oint- 
ment to  every  part  of  the  body,  excepting  the 
skin  of  the  face  and  scalp ;  and  in  order  to 
keep  the  ointment  in  contact  with  the  skin, 
he  should  sleep  in  his  under-clothes,  such  as 
drawers,  jersey,  socks,  and  gloves,  and  in  the 
morning  take  a  warm  bath  and  put  on  clean 
clothes.  This  process  should  be  repeated  for 
three  or  four  nights,  after  which  the  oint- 
ment should  be  used  every  night  for  a  week 
or  ten  days  to  those  parts  of  the  body 
only  which  are  especially  attacked  by  the 
disease. 

The  ointment  should  contain  a  drachm  of 


sulphur  to  an  ounce  of  benzoated  lard,  but 
for  young  children  an  ointment  of  about  half 
this  strength  is  most  suitable.  A  conunon 
mistake  is  to  continue  the  use  of  the  strong 
sulphur  ointment  of  the  Pharmacopoeia  for 
several  weeks,  thus  producing  an  irritable 
state  of  skin,  which  is  mistaken  for  a  con- 
tinuation of  the  scabies. 

If  a  sulphur  bath  be  preferred,  it  may  be 
made  by  dissolving  half  a  pound  of  sulphur- 
ated potash  in  thirty  gallons  of  water.  It  is 
necessary  to  repeat  the  bath  several  times  at 
intervals  of  a  few  days. 

If  it  be  desired  to  treat  scabies  by  a  lotion, 
Vlemingkx's  solution  may  be  used.  It  is 
made  by  boiling  five  gallons  of  water  with  a 
quarter  of  a  pound  of  quicklime  and  half  a 
pound  of  sulphur  until  three  gallons  are  left. 
This  lotion  is  effective,  but  it  is  apt  to  irritate 
the  skin,  and  is  not  so  generally  useful  as  the 
sulphur  ointment.    See  Acarus. 

E.  Liveing. 

SCALD. — An  injury  to  any  part  of  the 

body  caused  by  the  action  of  moist  heat, 
either  in  the  form  of  steam  or  of  a  hot  fluid. 
See  Heat,  Effects  of  Severe  or  Extreme. 

SCALD-HEAD  (scall,  scurf;  scabbiness). 
A  popular  term,  commonly  used  as  the  nega- 
tion of  ringworm ;  all  diseases  of  the  scalp, 
in  the  behef  of  the  people,  being  either  ring- 
worm or  scald-head.  The  term  finds  a  more 
suitable  application  to  that  form  of  follicuUtis 
of  the  scalp  which  is  denominated  Tcerion. 
Kerion  begins  with  circumscribed  tumefac- 
tion of  the  scalp  and  profuse  exudation  from 
the  hair-foUicles,  and  terminates  by  elimina- 
tion of  the  hafr  and  baldness  ;  the  latter 
being  generally  temporary,  but  sometimes 
permanent.  Erasmus  Wilson. 

SCARIFICATION  (scarifico,  I  make 
an  incision). — This  is  an  operation  in  which 
small  superficial  incisions  are  made,  through 
either  the  skin  or  mucous  membrane,  to  allow 
the  escape  of  blood,  as  in  wet-cupping,  or  of 
serous  fluid,  in  relieving  dropsical  effusions; 
or  to  liberate  the  teeth,  as  in  difficult  denti- 
tion. 

SCARLATIIfA.— A  synonym  for  scar- 
let fever.    See  Scarlet  Fever. 

SCARLET  FEVER.— Synon.  :  Scar- 
latina;  Fehris  Scarlatina;  Fr.  Scarlatine; 
Ger.  Scharlach. 

Definition. — An  infectious  specific  fever ; 
with  sudden  ingress,  soreness  and  redness  of 
the  throat,  and  a  finely  diffused  scarlet  rash 
on  the  second  day,  most  intense  on  the  third 
day,  beginning  to  fade  on  the  fifth  or  sixth 
with  some  subsidence  of  fever,  and  followed 
by  desquamation  of  the  cuticle,  in  both  smaU 
and  large  flakes ;  and  inducing  a  habilitv  to 
rheumatic  and  renal  symptoms  and  a  ten- 
dency to  serous  effusions. 
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iETiOLOGY.— Some  product  of  the  sick, 
Wever  conveyed  to  those  hitherto  un- 
affected  and  susceptible,  always  reproduces 
this  disease,  which  again  gives  off  iniecting 
material  with  identical  properties.  No  other 
origin  for  scarlet  fever  can  now  be  admitted ; 
its  extension  to  any  new  locality  is  traceable 
to  an  imported  infection.  The  periodical 
reciu-rence  of  epidemics  in  large  communities 
is  mainly  attributable  to  an  mcrease  in  the 
number  of  the  susceptible.  Wherever  scar- 
latina spreads,  children  are  the  chief  victims. 
Even  among  people  not  protected  by  a  pre- 
vious attack,  a  less  liability  is  noticed  with 
.advancmg  years. 

In  adults,  unless  specially  predisposed,  the 
attack  is  less  severe  than  during  adolescence 
and  childhood.  The  disease  is  most  frequent 
fi-om  the  second  to  the  sixth  year,  and  most 
fatal  to  children  of  two  and  three  years  old, 
when  the  mortality  is  20  per  cent. ;  this 
seldom  exceeds  5  per  cent,  after  the  age  of 
five  years.  In  England,  where  scarlet  fever 
prevails  more  than  in  any  other  country 
except,  perhaps,  the  United  States,  and 
causes  the  highest  mortality  of  any  epidemic 
disease,  two-thirds  of  aU  the  deaths  from  it 
occur  in  the  first  five  years  of  childhood. 
Five  per  cent,  of  the  whole  mortality  faUs  in 
the  first  year,  15  per  cent,  in  the  second,  20 
j)er  cent,  in  each  of  the  next  two  years, 
thence  progressively  decreasing — that  for 
all  ages  over  fifteen  being  less  than  5  per 
cent.,  and  more  than  half  of  these  deaths 
being  in  the  next  decade.  The  following 
decade  shows  a  slightly  increased  incidence 
on  women,  partly  because  they  are  more 
with  the  sick,  and  partly  from  a  greater 
STisceptibihty  after  childbirth.  Sex  has  no 
directly  predisposing  influence.  The  pro- 
portional mortahty  from  scarlet  fever  is  about 
8  to  10,000  of  population  in  England  and 
Wales,  the  range  being  fi:om  0*5  to  1*5  per 
1,000 ;  in  Liverpool  this  has  reached  to  3'7, 
and  in  London  to  2  per  1,000.  From  2  to  5 
per  cent,  of  all  the  yearly  deaths  are  from 
this  disease ;  in  London  this  proportion  varied 
from  8  per  cent,  in  1870,  to  1  per  cent,  two 
years  afterwards.  Epidemics  of  scarlet  fever 
are  not  evenly  distributed — they  subside  in 
one  place  while  they  extend  in  another ;  in 
epidemic  years  (as  1863,  1870,  1887,  and 
1892)  the  increase  becomes  very  general. 
From  our  large  towns  scarlet  fever  is  seldom 
•or  never  absent ;  among  sparse  populations 
the  disease  may  not  reappear  for  years. 

The  influence  of  season  on  scarlet  fever  is 
marked  with  us  by  an  autumnal  increase  of 
the  disease  :  the  number  of  deaths  from  it  in 
London  is  always  at  its  highest  at  the  end 
of  October.  Cold  has  very  little  effect  on 
the  intensity  of  the  disease ;  but  indirectly 
may  check  its  spread.  Heat  favours  its  dif- 
ftision,  but  lessens  the  severity  of  the  attack 
and  of  its  after-consequences.  Epidemics  tend 
"to  recur  every  five  or  six  years,  as  a  fresh 


series  of  the  susceptible  arises.  They  often 
extend  with  us  in  dry  seasons,  and  subside 
after  wet  ones.  Whatever  the  relation  of 
moist  air  and  subsoil  water  to  other  infec- 
tions, in  this  one  rain  may  free  the  air  of 
floating  particles,  and  carry  them  off  by  the 
sewers. 

A  defective  hygiene  from  imperfectly 
drained  dwellings  greatly  increases  the  dan- 
gers of  this  disease.  Defective  ventilation  will 
aggravate  the  type,  or  intensify  the  infection 
which  a  free  ventilation  would  dissipate. 
The  best  conditions  of  personal  hygiene  are 
often  powerless  in  modifying  the  dangers  of 
individual  Uability.  The  healthy  and  well- 
to-do  enjoy  no  exemption.  No  mildness  of 
type  in  the  infecting  source  is  any  safeguard 
against  the  dangers  to  follow,  even  to  mem- 
bers of  the  same  family.  Individual  sus- 
ceptibility is  most  variable :  sometimes 
persons  in  not  very  good  health  escape  while 
with,  the  sick,  but  on  returning  in  improved 
health  to  them  as  convalescents,  or  to  the ' 
house  they  have  left,  are  at  once  seized. 
After  surgical  operations  the  predisposition 
to  receive  infection  is  increased ;  any  shock 
or  injury  may  determine  a  seizure  after  an 
exposure  otherwise  harmless.  How  long 
after  quitting  an  infected  place  such  injury 
may  excite  disease  is  uncertain.  An  idio- 
syncrasy to  suffer  seriously  from  this  kind 
of  disease  marks  even  the  robust  in  certain 
families;  in  others  there  is  a  liability  to 
more  than  one  attack.  The  rule  against  a 
recurrence  prevails  so  largely  as  to  be  the 
great  element  of  personal  safety  to  anyone 
again  exposed  to  infection.  Any  person, 
however  safe,  may  be  the  carrier  of  infection ; 
not  only  the  hands  that  have  touched  the 
sick  and  things  in  actual  contact  with  them, 
but  clothes  or  even  papers  that  have  been  in 
the  sick-room,  may  convey  it. 

Infection  attaches  to  the  whole  period  of 
illness.  Greatest  at  the  height  of  the  disease, 
it  is  given  off  for  six  weeks— it  may  be  for 
nine  and  ten  weeks,  after.  Second  attacks 
have  occurred  six  or  eight  weeks  from  the 
first  seizure ;  in  some  of  these  cases  recru- 
descence of  an  originally  mild  attack  seems 
likely,  with  further  sore-throat  and  followed 
by  freer  desquamation.  A  relapse  is  possible 
as  late  as  the  fourth  week  ;  this,  if  not  a  re- 
infection, prolongs  the  duration  of  the  infec- 
tious period ;  so  also  may  any  serious  com- 
plication delaying  convalescence.  During 
all  this  time  infection  may  be  received  by 
clothes  or  near  surfaces,  and  retained  by 
them  for  months,  unless  driven  off  by  cleans- 
ing and  disinfectants.  A  dry  heat  of  220° 
win  disinfect  woollen  clothiiig ;  a  curtain 
from  the  bed  of  a  child  only  sickening  for 
scarlet  fever,  folded  and  put  away  without 
such  care,  has  set  up  the  disease  after  a  long 
interval.  Clotlies  removed  to  a  distance  and 
unpacked  months  afterwards  wHl  give  off 
infection.    Persons  protected  by  a  previous 
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attack  from  again  undergoing  scarlet  fever, 
may,  when  much  exposed  to  it,  have  sore- 
throat  or  other  signs  of  partial  sickening, 
sufficient  to  carry  the  disease  elsewhere. 
Every  case  of  sore-throat  occurring  in  an 
infected  house  is  capable  of  conveying  scarlet 
fever,  whether  the  subject  of  it  be  protected 
or  not.  Sore-throat  in  children  is  always  a 
sufficient  reason  for  keeping  them  at  home. 
It  is  the  slight  cases  of  infectious  sore-throat, 
not  bad  enough  to  prevent  children  firom 
going  out  of  doors  or  being  sent  to  schools 
and  parties,  that  elude  our  efforts  to  arrest 
epidemics  of  this  kind  in  their  usual  course. 
Infection  begins  at  the  very  commencement 
of  sickening,  but  at  that  time  is  more  readily 
controlled.  Scarlet  fever  having  gained  en- 
trance into  a  healthy  house  need  not  spread  ; 
timely  isolation  of  the  first  case,  or  separa- 
tion of  the  susceptible,  is  mostly  successful, 
for  the  rash  is  an  early  symptom  at  once 
attracting  attention.  If  others  have  received 
infection  the  sickness  will  appear  in  less  than 
a  week,  when  a  second  separation  is  sure  to 
be  effective.  Till  the  week  is  over,  those  who 
may  have  escaped  are  not  to  be  sent  among 
other  families. 

The  period  of  incubation  is  a  short  one.  Not 
more  than  from  three  to  five  days,  it  is  said  to 
be  as  short  as  three  hours;  it  may  possibly 
extend  to  seven  or  ten  days.  The  longest 
interval  known  to  the  writer  from  a  single 
definite  exposure  to  sickening  has  been  four 
and  a-half  days.  In  most  of  the  instances 
where  four  to  five  days  have  intervened,  one 
or  two  of  these  days  have  not  been  without 
sore -throat  or  other  signs  of  invasion.  Such 
cases  are  infectious  before  the  seizure  is  defi- 
nite. In  separating  children  from  an  in- 
fected house,  anyone  who  has  received  in- 
fection is  sure  to  show  evidence  of  it  before 
the  week  end.  The  only  exceptions  to  this 
rule  are,  where  some  communication  has  been 
kept  up  with  the  infected  house,  where  clothes 
have  retained  infection,  or  some  source  of  it 
has  existed  in  the  second  house.  All  accu- 
rate investigation  of  the  cause  of  infection  in 
scarlet  fever  tends  to  reduce  the  estimate  of 
the  average  incubation-period  to  less  than 
three  days.  In  the  longer  periods  adduced  it 
is  probable  that  infection  attaches  to  some- 
thing without,  instead  of  immediately  acting 
on  or  within,  the  sufferer.  A  week  or  more 
may  intervene  between  successive  cases  in 
any  family,  when  precautions  sufficient  only 
to  delay  the  spread  of  infection  have  been 
maintained. 

Inoculation  will  reproduce  scarlatina,  aU 
the  symptoms  appearing  with  the  usual 
rapidity  and  not  less  than  the  usual  severity. 
Some  modification  has  resulted  from  in- 
oculating a  serous  exudation  from  the  skin 
during  eruption  :  redness  began  at  the  point 
of  insertion  in  thirty  hours;  this  extended 
during  three  days,  faded  after  five  days,  and 
proved  protective.    Attempts  at  implantmg 


the  disease  by  desquamated  epidermic  scales- 
have  mostly  failed  ;  as  with  diphtheritic  ex- 
foliations, the  active  contagion  is  not  long 
or  intimately  associated  with  dead  material. 
The  particulate  contagion,  carried  in  the 
blood,  can  permeate  everywhere,  for  mothers 
iU  from  scarlet  fever  have  given  birth  to 
infants  affected  with  sore-throat ;  yet  th& 
mother  may  suffer,  and  the  child  escape. 
Animals  are  inoculable  with  the  blood  of 
persons  with  scarlet  fever.  A  dog  has  con- 
tracted fever  and  bad  throat  fi'om  being  in 
bed  with  a  scarlet-fever  patient ;  such  illness 
is  not  necessarily  identical  with  that  origin- 
ating it,  nor  need  it  be  directly  transmissible 
as  a  specific  disease  either  to  dogs  or  men, 
but  we  see  how  pet  animals  may  carry  in- 
fection from  one  person  to  another. 

'  Infection  has  many  times  been  traced  to 
milk.  The  facility  with  which  this  fluid  will 
absorb  and  convey  infection  is  very  remark- 
able :  for  it  to  stand  in  the  room  with  sick 
people  is  enough  to  cause  it  to  be  tainted ; 
the  cream  is  specially  prone  to  impregnation. 
In  some  cases  convalescents  from  scarlet 
fever,  m  others  healthy  persons  coming  from 
an  infected  house,  have  milked  the  cows,  and 
handled  or  distributed  the  milk.  In  this  way 
sore  teats  in  the  cow  may  convey  infection. 

Pathology  and  Anatomical  Chabactees. 
Scarlet  fever  results  from  the  entrance  of  an 
infecting  particle  into  the  blood ;  but  how 
minute  or  of  what  nature  is  uncertain. 
Micrococci  are  found  in  the  blood  during 
this  fever,  even  withm  the  corpuscles ;  and  in 
the  serum  rapidly  oscUlating  bodies  appear 
as  dark  specks  among  the  globules;  also 

]  small  rod-like  bodies,  single  or  joined,  have 
been  described.  Such  serum  injected 
under  the  skin  caused  sudden  fever  in  the 
rabbit,  with  similar  bodies  in  the  blood, 

i  again  inoculable.  Not  only  the  blood  and 
serum  of  the  subject  of  scarlet  fever,  but 

[  most  secretions  of  the  body,  carry  infection. 
Minute  spores,  similar  to  those  in  the  blood, 
traverse  membranous  septa,  and  have  been 

!  found  in  the  renal  epithehTun.  Most  abim- 
dant  in  the  breath,  infection  attaches  also 

,  to  the  nasal  or  pharyngeal  secretion.  The 
first  serous  exudation  from  the  skin  has  been 
used  for  inoculation ;  desquamated  cuticle  is 
less  effective.  Infection  is  generally  received 
by  the  throat  and  lungs,  seldom  by  a  wound 
or  abrasion  of  the  skm,  and  never  by  the 
unabraded  skin.  At  first  it  multiphes  at  the- 
point  of  reception,  hence  probably  the  day  or 
two  of  sore-throat;  it  is  delayed  but  httle 
in  the  lymphatics  before  entering  the  blood. 
Infection  is  most  rapid  when  carried  direct 
to  the  lungs,  as  when  inhaled  through  a 
tracheotomy  tube,  no  particles  being  detained 
on  the  pharynx.  Many  of  the  first  effects 
of  the  disease,  such  as  the  quick  pulse  and 
nerve-disturbance,  are  dnectly  attributable 
to  the  raised  body-heat.  The  state  of  the 
skin  adds  to  the  fever,  secretion  is  checked. 
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there  is  a  general  hypersemia  (not  specially 
of  the  papillffi  as  in  measles),  with  serous 
exudation  in  its  upper  layers.  A  bad  throat 
gives  rise  to  irritating  and  injiurious  secre- 
tions, keeps  up  the  fever,  and  interferes  with 
the  supply  of  necessary  diluents.  The  pro- 
ducts of  increased  tissue-change  are  imper- 
fectly ehminated  by  the  kidneys.  Further 
stress  on  the  kidneys  is  caused,  partly  by  the 
high  fever,  and  partly  by  a  special  irritant 
in"  the  blood  acting  upon  its  vascular  and 
secreting  structures.  This  renders  the  renal 
tissues  prone  to  suffer,  and  to_  continue 
irritable.  Any  febrile  albuminuria  mostly 
passes  off  in  the  first  week.  The  specific 
scarlatinal  nephritis  occurs  from  the  end  of 
the  second  to  the  third  or  fourth  week  of 
illness ;  but  the  vascular  changes  begin  early, 
chiefly  in  the  cortical  part  of  the  kidney ;  the 
glomeruH  are  obstructed  by  a  proliferation 
of  epithelial  nuclei,  distending  them  to  twice 
their  size,  and  so  compressing  the  vascular 
tuft ;  there  is  hyaline  degeneration  of  their 
capillaries,  and  in  the  elastic  intima  of  the 
aflerent  vessels,  which  has  been  found  after 
two  days'  iUness  (Klein) ;  also  thickening  of 
the  small  arteries  in  other  parts,  with  ger- 
minating nuclei  in  the  muscular  coat.  The 
brunt  of  the  disease  falls  first  on  the  glome- 
ruli; thence  arise  stasis  and  hypersemia  of 
intertubular  capillaries ;  then  signs  of  paren- 
chymatous nephritis,  with  cloudy  swelling 
of  epithelium-cells,  increase  of  their  nuclei, 
and  granular  change  in  some  of  the  convo- 
luted tubes,  may  be  found.  Sometimes  there 
is  granular  matter  or  blood  in  them,  and  in 
the  cavity  of  Bowman's  capsule.  Hyaline 
spherules  from  these  appear  in  the  urine; 
and  epitheUum  in  some  cases  begins  to  be  de- 
tached from  the  larger  ducts  of  the  pyramids. 
After  the  first  week  changes  due  to  inter- 
stitial as  well  as  to  parenchymatous  nephritis 
commence.  The  connective  tissue  round  the 
larger  vessels  is  infiltrated  with  lymphoid 
cells,  thence  spreading  to  the  base  of  the 
pyramids  and  to  the  cortex,  some  parts  of 
which  become  pale  and  firm,  and  the  tubules 
obliterated.  After  this  process  has  reached 
a  certain  degree,  the  evidence  of  parenchy- 
matous change  increases — crowding  of  the 
urinary  tubes  with  lymphoid  cells,  granular 
and  fatty  degeneration  of  epithelium,  with 
casts  or  cyhnders  of  various  kinds  in  the 
tubes,  and  abundant  products  of  inflamma- 
tion. These  changes  may  commence  round 
an  artery  plugged  with  fibrm ;  they  lead  to 
enlargement  of  the  kidney,  with  obliteration  of 
tubules  and  Malpighian  corpuscles,  the  latter 
undergoing  fibrous  degeneration.  Klein  also 
describes  early  interstitial  hepatitis.  He  found 
the  same  hyaline  degeneration  and  thickening 
of  arteries  in  the  spleen  and  intestines  as  in 
enteric  fever,  but  most  marked  in  the  spleen, 
with  degeneration  of  surrounding  adenoid 
tissue.  Veins  obstructed  with  fibrin  were 
found  in  the  cervical  glands,  with  degene- 


rative changes ;  in  the  centre  of  the  lymph- 
atic follicles  here,  and  in  the  pharynx  and 
tonsils,  the  lymph-cells  were  replaced  by 
large  granular  cells. 

Thickening  of  the  walls  of  the  smaller 
arteries,  and  some  change  in  the  capillaries 
of  the  pia  mater,  have  been  noticed  in  this 
as  in  other  acute  fevers,  otherwise  the  early 
cerebral  symptoms  are  not  marked  by  ana- 
tomical change.  In  uraemia  leucocytes  are 
found  in  the  perivascular  spaces  of  the  brain 
and  cord.  Later  cerebral  mischief,  except 
from  caries  of  the  temporal  bone,  is  more 
rare  than  after  measles ;  but  disseminated 
sclerosis  may  result.  Hemiplegia  from 
embolism  has  occurred  in  the  second  week 
of  scarlet  fever.  Besides  the  results  of  endo- 
and  peri-carditis,  blood-clots  and  fibrinous 
coagula  are  found  in  the  heart.  Cardiac 
dilatation,  or  pneumonia,  may  follow  upon 
uraemia.  The  blood  in  scarlet  fever  has  been 
said  to  be  deficient  in  fibrin;  fibrin  is  less 
readily  formed  in  this,  as  in  other  specific 
fevers,  until  some  secondary  inflammation 
arises ;  in  the  after- dyscrasia  it  more  readily 
separates.  Tubercular  peritonitis  has  fol- 
lowed. 

Ulcerative  endocarditis,  or  suppurative 
synovitis,  almost  as  certainly  fatal,  may 
occur.  After  death  septicemic  micrococci 
are  found  in  obstructed  capillaries ;  but  septi- 
csemia  itself  has  a  rash  like  that  of  scarlet 
fever.  The  streptococci  of  secondary  sup- 
puration may  be  associated  with  scarlatinal 
infection.  Among  the  secondary  lesions  of 
scarlet  fever  are  the  ulceration  and  suppura- 
tion of  inflamed  glands,  with  sloughing  of 
the  cellular  tissue  around  them  or  in  other 
parts.  Fatal  haemorrhage  from  the  throat 
has  resulted  from  an  injured  artery.  Good 
recovery  has  been  made  after  sloughing  in 
the  neck  had  extended  to  the  sheath  of  the 
carotid,  exposing  all  the  deep  muscles,  and 
leaving  the  salivary  glands  bare. 

Symptoms.— The  invasion  of  scarlet  fever 
is  abrupt.  The  ingress  of  fever  is  seldom 
marked  by  rigors,  not  always  by  chilliness. 
Slight  pallor,  languor,  vertigo,  drowsiness  by 
day,  restlessness,  starting,  or  delirium  at 
night,  aching  of  the  limbs  and  forehead, 
sore-throat,  and  vomiting,  are  common.  In 
children  convulsions  or  coma  may  occur. 
Sudden  illness  comes  on  vsdthin  an  hour  of 
apparent  health,  or  after  a  day  or  two's 
warning  sensations  in  the  throat.  The  tem- 
perature begins  to  rise  at  once,  the  pulse 
becomes  very  rapid— and  this  is  sometimes 
more  marked  than  the  rise  in  temperature  ; 
but  soon  suffusion  of  the  eyes,  flushing  of 
the  face,  and  great  heat  succeed,  with  thirst 
and  pain  in  deglutition,  or  stiffness  of  neck. 
The  deep  lymphatic  glands  at  the  angles  of 
the  jaw  can  be  felt  enlarged  and  tender ; 
already  the  arch  of  the  palate  and  both 
tonsils  are  red ;  the  redness  extends  a  little 
on  to  the  palate;  the  tongue  is  furred;  its 
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fungiform  papillte  prominent,  bright  red, 
and  bare;  its  edges  and  tip  red.  Coma, 
convulsions,  or  vomiting  may  persist,  with 
considerable  depression,  and  yet  the  tem- 
perature be  near  105° ;  it  may  even  reach 
106°  F.  at  this  early  stage.  More  frequently 
the  greatest  disturbance  of  pulse  and  tem- 
perature is  from  the  third  to  the  fifth  day  of 
the  fever.  Very  often  a  fine  flush  of  redness 
suflfuses  the  neck  and  chest  soon  after  the 
sore-throat  is  complained  of,  perhaps  within 
a  few  hours  of  the  first  suspicion  of  ill- 
ness. 

The  eruption  may  thus  be  among  the 
«ai-liest  obvious  signs  of  the  disease.  It 
generally  appears  by  the  second  day,  and  is 
well  estabhshed  on  the  third  ;  but  it  may  be 
delayed,  or  suppressed,  or  recede,  and  then 
the  severity  of  the  prodromata  serve  as  a 
guide. 

The  rash  begins  in  fine  red  points,  with 
diffused  redness  around,  so  as  to  leave  no 
clear  skin  between ;  or  red  patches  are  formed 
in  some  i)laces,  as  in  the  flexures  of  the 
joints.  The  finger-nail  dravra  firmly  across 
this  redness  on  the  abdomen  or  thigh  leaves 
a  white  streak  where  the  vessels  contract  for 
a  time ;  after  steady  pressure  the  skin  is  of 
a  yellowish  tint ;  or  petechise  may  be  seen. 
The  sides  of  the  neck,  the  face,  and  the  chest 
first  show  the  rash,  which  soon  spreads  to 
the  trunk  and  limbs  ;  or  it  may  come  out  on 
them  at  once.  The  skin  is  exceedingly  hot, 
not  always  dry,  sometimes  with  free  perspira- 
tion. Miliaria  often  appear  where  the  rash  is 
most  intense ;  these  minute  exudations  are 
not  the  result  of  perspiration,  though  suda- 
mina  may  occur.  The  eruption  reaches  its 
fullest  extension  and  intensity  by  the  fourth 
day,  fading  on  the  fifth  and  sixth.  The  heat 
and  swelling  then  subside,  and  the  skin  feels 
dry  and  inelastic,  or  a  partial  subcutaneous 
<Edema  of  the  eyelids,  feet,  or  hands  is  notice- 
able ;  in  other  parts  the  cuticle  is  easily  thrown 
into  fine  wrinkles,  and  is  ready  to  desqua-  ! 
mate.  Desquamation  begins  from  the  sixth 
to  the  ninth  day,  when  tlae  specific  morbid 
process  is  subsiding. 

Sore-throat  is  always  present;  some  traces 
of  this  are  observable  the  day  before  the 
seizure,  or  from  the  time  of  receiving  the 
infection,  often  with  diarrhoea.  During  the 
attack  the  redness  spreads  from  the  tonsils 
to  the  palate,  uvula,  pharynx,  and  epiglottis ; 
it  becomes  more  intense,  and  there  is  swell- 
ing with  some  oedema.  The  mucous  mem- 
brane is  either  dry  and  shining,  or  coated 
with  thick  mucus  clogging  the  fauces.  The 
tonsils  project  and  are  smeared  with  sticky 
secretion,  while  sometimes  there  is  abrasion 
of  their  surface  or  ulceration,  rarely  abscess. 
These  conditions  and  the  symptoms  they 
produce  are  worst  during  the  first  three  days 
of  the  illness,  and  subside  as  the  rash  is 
thrown  out.  After  the  first  week,  in  severe 
cases,  ulceration,  not  confined  to  the  tonsils, 


may  occur.  The  connective  tissue  around  the 
lymphatic  glands  in  the  neck  becomes  brawny 
and  may  slough,  that  under  the  lower  eyelid 
may  suppurate.  Persistent  coryza  stuffs  the 
nostrils  with  acrid  discharge,  or,  extending 
along  the  Eustachian  tube,  fills  the  middle 
ear  with  pus,  bursting  the  tympanum,  deaf- 
ness not  being  the  only  or  worst  result. 
Otorrhoea  from  the  meatus  is  less  serious; 
this  is  not  at  first  purulent.  The  tongue  is 
red  and  bare  after  the  eruption,  with  a 
'strawberry'  appearance  as  the  ftir  clears 
away.  The  mucous  surfaces  are  left  tender, 
and  care  as  to  ingesta  is  required.  There 
may  be  also  much  and  serious  trouble 
with  deglutition.  Vomiting,  the  most  con- 
stant of  the  ingressional  nervous  signs, 
rarely  persists  as  a  gastric  symptom.  The 
tendency^  to  diarrhoea  may  continue,  but 
constipation  is  rare,  except  as  an  after- 
consequence. 

The  pyrexia  of  scarlet  fever  is  character- 
istic. High  at  the  first,  it  keeps  high,  or  rises 
higher  for  three  or  foin-  days ;  there  is  then  a 
marked,  though  incomplete,  subsidence  after 
the  rash  is  thrown  out,  mostly  on  the  fifth 
or  sixth  days,  sometimes  earlier;  but  the 
temperature  rarely  becomes  normal  till  the 
second  week,  some  fever  lingering  after  the 
eruption  is  over.  When  the  greatest  tension 
of  skin  is  passed,  the  sm-face  temperature  has 
been  found  on  the  fifth  and  sixth  days  at  97°, 
with  101°  in  axilla  and  105°  in  recto ;  the 
latter  keeping  at  103°  for  two  or  three  days 
longer.  A  crisis  is  to  be  looked  for  on  the 
fourth  or  fifth  day  ;  defervescence  not  till  the 
eighth  or  ninth ;  and  this  is  often  further 
delayed  by  complications  or  relapse.  There 
are  no  other  constant  remissions  during  the 
febrile  period,  but  some  nocturnal  exacerba- 
tions occur  diuring  the  first  part  of  it,  often 
associated  with  harmless  delirium.  The  per- 
sistence of  more  serious  delirium  then  and 
later  in  persons  of  all  ages  points  to  meningeal 
irritation.  Coma  in  children  may  depend  not 
only  on  the  high  temperature,  but  on  the 
state  of  the  arachnoid  cavities  ;  even  hemi- 
plegic  signs  have  occm-red  independently  of 
the  embolism  so  often  consequent  on  endo- 
carditis. Ursemic  coma  is  rare.  Intracranial 
inflammation  and  abscess  not  inft-equently 
result  from  caries  of  the  temporal  bone  after 
otitis. 

The  chief  respiratory  disturbances  are,  at 
first,  irritative  cough,  and  symptoms  resulting 
fi"om  oedema  of  the  glottis  ;  the  breathing  is 
always  quickened  when  the  pulse  is  rapid 
and  the  fever  high.  Pleurisy  with  effusion 
has  occurred  at  all  periods  of  scarlatina,  more 
frequently  in  the  later  stages,  with  a  limited 
pneumonia,  pulmonary  congestion,  or  broncho- 
pneumonia. 

On  the  side  of  the  circulation,  besides  the 
quick  pulse,  often  slow  or  irregular  about  the 
third  week,  there  is  the  hability  to  endocar- 
ditis during  the  eruptive  period  or  later,  and 
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io  pericaxditis  ;  these  complications  often 
prolong  the  duration  of  the  fever,  seriously 
affect  the  nutrition  of  the  heart,  and  give  rise 
to  dilatation  with  special  symptoms  and 
dangers.  VasciUar  tension  is  not  much 
raised  in  scarlatinal  albummuria. 

The  urine  is  altered  as  in  other  ievers  ; 
the  increase  of  nitrogenous  waste,  m  pro- 
portion to  the  degree  of  fever,  is  ehmmated 
most  largely  at  the  crisis.  At  first  the 
quantity  of  urine  is  less  ;  the  chlorides,  much 
diminished,  reappear  as  the  feyer  declmes; 
the  urea,  relatively  increased,  is  less  abso- 
lutely so  than  it  is  afterwards  with  a  freer 
excretion  ;  urate  of  sodium  is  deposited ;  uric 
acid,  diminished  on  the  second  and  third 
days,  increases  at  the  febrile  crisis,  often 
appearing  in  abundance  on  the  fifth  and 
sixth  days,  then  again  normal,  but  increasing 
after  rheumatism  or  other  febrile  disturb- 
ance; phosphoric  acid,  normal  during  the 
first  four  days,  is  much  diminished  on  the 
fifth,  then  remains  below  the  standard  till 
the  eighth  or  ninth  day,  when  there  is  often 
a  deposit  of  earthy  phosphates,  vnth  a  pale, 
barely  acid  urine.    Oxaluria  may  follow. 

The  kidneys,  almost  as  constantly  as  the 
throat  and  skin,  are  the  seat  of  important 
changes,  to  which  the  state  of  the  urine  is  a 
trustworthy  guide;  this  consequently  must 
be  the  subject  of  repeated  examination.  At 
first  there  may  be  partial  suppression  of 
urine  for  a  day  or  more ;  this  yielding, 
tube-casts,  blood,  and  albumin  are  found, 
clearing  off  as  the  secretion  becomes  freer. 
Such  transient  albuminuria  may  occur  in 
other  fevers,  but  here  the  first  congestion  of 
the  glomeruli  increases — it  may  be  while  the 
skin-affection  is  at  its  height,  more  frequently 
in  its  decline — and  a  distinctive  form  of 
nephritis  is  set  up,  generally  about  the 
ninth  and  tenth  day,  when  the  skin  is 
desquamating.  This  has  a  marked  febrUe 
disturbance  of  its  own,  often  leads  to  chronic 
iidney-disease,  and  is  attended  throughout 
with  albuminuria.  Dr.  Ashby  says  about  6 
per  cent,  of  the  Manchester  hospital  cases 
suffer  from  post- scarlatinal  nephritis ;  he 
notes  a  greater  fatahty  in  such  cases  follow- 
ing upon  severe  throat-lesion  without  any 
apyretic  interval.  Later  in  the  disease 
albuminuria  and  hsematuria  set  in  without 
rise  of  temperature.  Both  these  conditions 
are  often  followed  by  dropsy.  Albuminuria 
commonly  begins  during  the  desquamation- 
period  in  the  second  week  ;  possibly  as  early 
as  the  fourth  day;  rarely  as  late  as  the 
thirty-first  day.  Three  stages  of  this  con- 
dition are  noticed.  The  quantity  of  urine  in 
the  first  stage  is  much  diminished,  the  urea 
even  more  in  proportion  than  the  water; 
the  specific  gravity  is  increased ;  the  turbidity 
from  deposited  urates  is  cleared  by  heat  or 
the  addition  of  hot  water,  showing  no  smoky 
tint  from  blood.  If  this  stage  be  prolonged, 
albumin  is  found,  with  finely  granular  or 


clear  casts  ;  seldom  with  blood- discs  or  renal 
epithelium ;  but  they,  together  with  epithelial 
tube-casts,  are  freely  washed  out  as  this  stage 
is  passing  away.  The  second  stage  is  marked 
by  diuresis ;  the  pale  urine  of  low  specific 
gravity  acquires  a  smoky  tint  from  blood- 
discoloration  ;  this  may  deepen  to  brown  or 
give  a  brighter  red  deposit.  Albumin  to  a 
large  amount  may  pass,  with  pale  urine,  when 
there  is  but  Little  .blood ;  the  whole  quantity 
of  albumin  may  be  greater,  though  propor- 
tionally less  than  in  the  earlier  stage;  it 
diminishes  towards  the  close  of  this  period, 
as  the  urine  gradually  clears.  Some  blood- 
corpuscles,  renal  epithehum,  and  tube-casts 
are  found  in  the  deposit.  Clear  urine  stUl  in 
excess  and  slightly  flocculent  marks  the  third 
stage,  in  which  the  albumin  gradually,  but 
not  always  entirely,  disappears. 

The  urine  may  not  be  much  lessened  at 
first,  in  mild  cases,  and  yet  afterwards  become 
albuminous ;  or  a  well-marked  first  stage  in 
a  severe  case  is  not  always  followed  by 
albuminuria.  This  is  often  a  specific  effect  of 
the  disease  and  independent  of  chill.  Anuria, 
here  as  in  measles,  has  been  met  with  on  the 
decline  of  the  rash.  There  may  be  hsemo- 
globinuria  in  the  later  stages,  with  deep 
bloody  colour,  and  no  great  increase  of 
albumin. 

Hsematuria,  ■  if  partly  dependent  on  a 
blood-state,  is  one  of  the  more  obvious 
indications  of  kidney-mischief.  Another 
is  afforded  by  the  occurrence  of  scarlatinal 
d/ropsy.  Allowing  for  an  error  from  mere 
surface-oedema  being  mistaken  for  it  in  the 
first  week,  and  later  for  the  effects  of  anaemia, 
anasarca  is  fairly  indicative  of  albuminuria 
past  or  present. 

Albuminuria  may  be  absent,  or  only  have 
existed  for  a  day  or  two  before  the  anasarca 
or  ascites  began.  Ansemia  is  a  very  marked 
late  feature  of  the  disease,  so  that  pallor  and 
chronic  dropsical  cachexia  often  go  together. 
Apart  from  renal  dropsy,  there  is  a  form  of 
scarlatinal  dropsy  which  occurs  suddenly  in 
the  second  or  third  week,  as  the  result  of  a 
special  inflammation  of  serous  membranes, 
often  associated  with  rheumatism,  or  with 
some  degree  of  albuminuria.  Serous  effusions 
into  the  pericardium  or  pleurae,  indicated  by 
dyspncea,  are  ascertained  by  their  distinctive 
physical  signs.  They  are  part  of  a  general 
tendency  to  inflammation  of  the  serous 
membranes.  Pleurisy  is  more  commonly 
associated  with  albuminuria;  it  may  tend 
either  to  hydrothorax  or  to  empyema. 
Pericarditis  is  more  commonly  associated 
with  rheumatism. 

BTievmaiism  is  frequently  induced  by 
scarlet  fever;  before  the  end  of  the  first 
week,  just  after  the  rash  is  fullest,  pains  begin 
in  several  joints — wrists,  ankles,  or  knees; 
the  fever,  instead  of  sulasiding,  rises ;  and 
the  pulse  again  becomes  quick,  full,  and 
hard.    At  this  time  pericardial  friction  is  to 
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be  looked  for,  or  an  endocardial  murmur  may- 
be heard  either  at  base  or  apex;  an  apex 
murmui-  is  sometimes  heard  when  there  is 
neither  rheumatism  nor  albuminuria,  and 
may  not  necessarily  mean  endocarditis. 
Pains  in  the  limbs,  or  arthritic  symptoms, 
may  come  on  as  late  as  the  third  week,  with 
renewed  fever  of  the  rheumatic  type,  some- 
times with  profuse  perspirations.  The  arti- 
cular swellings  mostly  subside,  but  there  is 
also,  unlike  what  is  seen  in  rheumatism,  the 
possibihty  of  suppuration. 

Sloughing  of  the  cellular  tissue  around 
inflamed  glands,  or  of  the  skin  over  them,  is 
a  more  frequent  and  less  fatal  evidence  of 
the  same  tendency.  Sometimes  diphtheritic 
necrosis  of  mucous  membrane,  or  of  blistered 
and  ulcerated  surfaces,  after  scarlet  fever, 
evinces  a  sjjecific  dyscrasia. 

Desquamation  begins  earliest  where  the 
rash  has  been  most  intense.  It  may  be  seen 
as  early  as  the  fourth  day,  more  frequently 
on  the  sixth  and  seventh  ;  rarely  it  is  delayed 
beyond  the  tenth  day,  it  may  be  to  three 
weeks  ;  and  it  is  seldom  completely  over  in 
less  than  six  weeks.  The  desquamation  period, 
really  the  whole  time  of  cure,  is  also  spoken 
of  as  occupying  the  second  week,  and  as 
marked  by  a  subsidence  of  fever  even  to 
below  the  normal.  There  is  generally  a 
remission  of  fever  at  this  time,  but  without 
any  great  depression  of  temperature;  the 
pulse  also  is  weak,  and  may  be  irregular; 
considerable  depression  and  a  sense  of  debUity 
about  the  tenth  day  are  frequently  to  be 
noticed.  All  this,  if  coincident,  can  hardly 
be  consequent  upon  desquamation.  As  soon 
as  the  vessels  of  the  skin  are  less  tense,  the 
wrinkled  epidermis  becomes  scurfy  and 
separates.  This  is  first  seen  on  the  chin 
and  sides  of  the  neck,  the  less  delicate  cuticle 
being  raised  and  removed  on  small  patches, 
which  increase  as  the  edges  are  detached, 
leaving  a  large  new  surface  of  skin ;  the  thick 
epidermis  of  fingers  and  feet  peels  off  in 
larger  flakes,  or  in  casts.  A  shreddy  look  of 
hands  or  toes  may  betray  a  mild  attack  of 
scarlet  fever,  overlooked,  from  tln-ee  to  six  or 
eight  weeks  before.  After  well-marked  scarlet 
fever  the  desquamation  may  be  slight. 

New  cuticle  is  rapidly  formed  during  con- 
valescence, and  is  more  than  once  cast  off 
and  renewed.  Sometimes  there  is  a  pause 
in  this  process,  and  desquamation  is  thought 
to  be  over,  when,  with  change  of  air  or  im- 
proved nutrition,  a  further  peeltag  of  what 
seems  healthy  cuticle  occurs,  not  without 
risk  of  a  further  dissemination  of  infection, 
up  to  the  ninth  week  of  convalescence.  Any 
form  of  desquamation  beginning  later  than 
this  can  seldom  or  never  be  the  bearer  of 
infecting  particles  ;  even  the  flakes  of  a 
second  desquamation  carry  infection  so 
loosely  as  to  be  readily  deprived  of  it  by  the 
ordinary  means  of  washing  and  exposure. 
In  fact,  desquamation,  though  a  very  good 


sign  that  infection  still  attaches  to  its  sub* 
ject,  because  recovery  is  barely  complete,  is 
not  the  only,  nor  even  the  chief,  means  of  its 
diffusion.  The  first  fine  desquamation  is 
more  infective  than  the  later  shreds. 

But  infection  is  given  off  before  this  is 
formed,  as  well  as  after  it  is  all  over.  The 
secondary  lesions  of  the  throat,  nose,  and 
lips  are  infectious ;  abscesses,  formed  more 
than  three  weeks  after  the  disease  began, 
yield  an  infecting  pus  contaminating  speci- 
fically the  lancet  used  for  their  evacuation  ; 
nor  can  any  definite  time  less  than  six  weeks 
be  fixed  when  the  specific  morbid  process 
may  be  supposed  to  have  ceased.  A  kind  of 
recrudescence,  but  without  the  reappearance 
of  the  rash,  would  seem  possible  up  to  the 
eighth  week ;  and  the  casting  off  in  the  tenth 
week  of  debris  of  tissue  formed  perhaps  a 
fortnight  before,  as  in  menstruation,  may 
not  be  without  the  elements  of  infection. 
Children  are  very  hable  to  weak  throat  or  a 
return  of  coryza  for  some  months  after  con- 
valescence from  scarlet  fever. 

Varieties. — 1.  Scarlatina  mitior,  callei 
also  scarlatina  simplex  or  benigna.  The 
rash  appears  only  on  parts  of  the  skin,  and 
soon  fades ;  the  throat,  hardly  sore,  is  of  a. 
pinky  red,  with  tonsils  just  rounded,  the  back 
of  the  pharynx,  perhaps,  streaked  with 
mucus  from  the  small  glands ;  the  fever  is 
so  slight  that  it  is  said  to  be  absent;  the 
!  early  fine  desquamation  escapes  notice  ;  and 
i  it  may  be  three,  four,  or  five  weeks  before 
•  peeling  on  the  hands  and  feet  proves  the  true 
nature  of  the  illness.  Some  mild  cases 
begin  with  well-marked  rash,  and  rapid 
pulse,  but  no  high  fever ;  the  temperature, 
rising  to  about  100°,  falls  on  the  third  or 
fourth  day.  These  cases  are  not  over  in  the 
third  week ;  but  there  is  no  great  illness  ;  the 
rash  is  forgotten,  and  precaiitions  are  relaxed 
till  some  anasarca  is  noticed,  or  other  sub- 
jects are  iU  with  more  marked  symptoms. 
Desquamation  is  not  later  after  a  mild  at- 
tack, nor  more  prolonged  than  after  a  severe 
one,  but  it  may  be  the  only  distinctive  sign 
left  of  a  marked  impairment  of  health  and 
of  its  cause. 

2.  Scarlatina  gravior. — This  includes  aU 
the  more  serious  cases,  some  called  scarla- 
tina anginosa,  when  endangered  by  the 
severity  of  the  throat-symptoms ;  others 
scarlatina  maligna,  when  marked  from  the 
first  by  high  fever  or  its  consequences.  This 
latter  form  is  known  also  as  the  adynamic,. 
when  exhaustion  or  coUapse  rapidly  ensues, 
iu  some  cases  even  before  the  rash  has  had 
time  to  appear.  If  cardiac  failm-e  be  less 
sudden,  such  cases  are  shown  by  septic 
pneumonia  after  a  sloughing  throat,  or 
pyffimia  with  multiple  abscesses  and  small 
hsemorrhages  in  the  kidneys  or  elsewhere. 
There  are  all  grades  of  severity  between  these 
and  the  slighter  forms  of  the  disease.  U  e 
sometimes  see  the  mildest  kind  of  attack  m 
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,  child  set  up  the  worst  form  in  another ; 
the  disease  may  begin  moderately,  and 
bad  symptoms  appear  on  the  third  or  fifth 
day,  such  as  restlessness,  depression,  weak 
and  rapid  pulse,  dusky  rash,  lividity  or  paUor, 
dysphagia,  sore  mouth,  dry  tongue,  tym- 
panites? and  cold  perspirations  Agam, 
these  signs  of  exhaustion  may  foUow  upon 
some  complication  in  the  second  week, 
while  the  temperature  is  still  high ;  or 
appear  as  late  as  the  fourth  or  fitth,  alter 
c^reat  emaciation,  when  the  fever  is  over. 
^Diphtheria,  either  of  mucous  sm-faces  or  ot 
the  skin,  appears  in  some  of  these  cases, 
not  as  a  new  infection,  but  as  one  result  of 
the  disease.  So  among  several  children 
with  scarlet  fever,  one  may  have  only  a 
faint  rash,  slow  to  appear,  soon  fading,  or 
perhaps  again  returning,  called  scarlatina 
anginosa  maligna;  but  the  appearances  in 
the  throat  and  other  signs  are  those  of  diph- 
theria ;  or  one  child  with  such  a  throat  and 
no  noticeable  rash  has  started  scarlatina 
among  others.  Some  malignant  cases, 
mostly  fatal,  show  extreme  prostration  from 
the  first,  with  rapid  pulse  and  grave  ner- 
vous disturbance  ;  the  temperature  is  always 
tigh — 105°  or  more,  even  when  the  skin 
feels  cool.  Several  of  these  fatal  cases  fol- 
low one  another  in  a  household,  either  from 
a  developed  intensity  in  the  infection,  from 
a  family  predisposition  to  suffer  from  it,  or 
fi-om  some  such  tendency  to  excessive 
temperature-distm'bance. 

The  infection  of  scarlet  fever  is  readily 
received,  by  those  who  have  not  previously 
suffered  from  it,  in  the  course  of  most 
diseases ;  and  in  many  of  them  it  proves  a 
serious  complication.  Surgical  scarlet  fever 
differs  in  no  respect  from  ordinary  scarlet  fever; 
it  will  spread  to  the  susceptible  who  have  no 
wound  or  open  sore,  not  to  those  who  are 
protected  by  a  previous  attack,  though  in 
the  same  ward  and  recently  operated  on. 
One  attack  of  scarlet  fever  is  so  generally 
protective  against  a  recurrence  that  the  not 
infrequent  instances  of  exceptions  to  this 
rule  in  no  way  invalidate  the  more  import- 
ant practical  deductions  from  it ;  those  who 
have  already  had  it  may  attend  on  the  sick 
or  mix  with  convalescents.  Some  persons 
have  two  or  three  attacks,  or  are  liable  to 
sore-throat  whenever  they  come  in  contact 
with  it ;  still  the  rule  is  constant  enough  to 
be  depended  on  for  practical  purposes. 

Mortality. — The  fatality  of  16,606  cases 
treated  in  special  hospitals  in  London  from 
1886  to  1889  was  1,507,  or  below  10  per  cent. ; 
nor  is  this  rate  of  fatality  less  in  non-epidemic 
.years,  or  in  seasons  when  the  disease  is  less 
prevalent.  It  varies  greatly  in  different 
epidemics  and  in  different  communities, 
seldom  reaching  the  high  proportion  measles 
sometimes  does.  Sometimes  it  passes  as 
lightly  as  measles  often  does,  but  it  is  mostly 
much  higher.    Since  many  more  children 


have  measles  and  fewer  die,  while  many 
families  escape  scarlet  fever  altogether,  and 
the  deaths  from  it  are  double  those  from 
measles,  the  proportional  fatality  of  scarlet 
fever  is  much  greater  than  for  measles.  In 
both  diseases  many  of  the  milder  cases 
escape  notice,  and  so  the  rate  given  may  be 
too  high. 

Diagnosis. — The  sudden  illness,  with  high 
temperature,  quick  pulse,  and  severe  nervous 
symptoms,  without  previous  cough  or  sneez- 
ing, but  with  sore-throat  and  tender  swelling 
of  the  glands  at  the  angles  of  the  jaw,  at  once 
point  to  scarlet  fever  in  a  child  who  has  not 
had  it ;  this  is  made  certain  by  the  early 
rash. 

Diphtheria  may  come  on  in  the  same  way, 
with  slight  suffusion  of  face,  or  more  insidi- 
ously, but  the  throat-signs  are  distinctive. 
Herpetic  sore-throat  has  a  shorter  febrile 
stage,  and  no  rash.  The  rash  of  rubella  is 
in  raised  spots,  and  less  diffused  at  first ;  in 
doubtful  cases,  perhaps  called  febrile  roseola, 
albumin  is  to  be  looked  for  in  the  first  fort- 
night, and  desquamation  afterwards,  before 
an  absolute  diagnosis  from  rubella  is  formed. 
Erythema  may  result  from  septicaemia,  and 
from  mercury,  arsenic,  sulphur,  iodine, 
bromides,  phenazone,  santonin,  chloral  hy- 
drate, salicin,  quinine,  copaiba,  ipecacuanha, 
belladonna,  opium,  and  oil  of  turpentine. 
Rash  fr'om  the  last  two  drugs  may  be  fol- 
lowed by  desquamation. 

Prognosis. — Caution  is  needed  in  the 
prognosis  of  the  mildest  cases  of  scarlet 
fever,  as  these  are  not  exempt  from  all  the 
complications  of  the  iUness,  or  the  accidents 
of  convalescence. 

High  initial  fever,  severe  angina,  fever 
rising  on  the  fifth  day  or  persisting  beyond 
the  tenth,  and  great  depression,  all  betoken 
danger.  There  is  danger  from  sloughs  and 
secondary  suppuration ;  from  cardiac  inflam- 
mation and  its  consequences ;  and  from 
kidney-disease,  either  at  first,  or  from  albu- 
minuria slowly  increasing  for  two  or  three 
months ;  the  effects  of  renal  dropsy,  under 
timely  care,  are  of  more  hopeftil  prognosis. 
Family  predisposition  is  to  be  considered,  as 
well  as  the  age  of  the  patient ;  and  individual 
susceptibility  more  than  the  character  of  the 
prevailing  epidemic.  The  temperature  has 
reached  111°  F.  with  recovery,  and  115°  in  a 
fatal  case. 

Treatment. — This  must  have  regard  to 
the  care  of  the  patient,  and  the  safety  of 
others.  AU  cases  must  be  treated  in  bed  for 
two  or  three  weeks.  A  hair  mattress,  not  too 
thick,  is  better  than  a  feather  bed ;  and 
no  extra  covering  is  required.  Isolated 
rooms  and  separate  attendance  are  needed. 
Carpets  and  woollen  curtains  should  be  re- 
moved from  the  sick  room.  This  must  be 
kept  cool  and  well  ventilated  by  a  partly 
open  window  and  an  open  fire,  but  without 
draughts  that  come  directly  on  to  the  patient. 
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A  linen  sheet,  dipped  in  carbolic  solution, 
IS  suspended  before  the  door ;  a  moderately 
strong  solution  of  permanganate  of  potas- 
sium should  stand  ready,  in  which  to  dip 
the  lingers,  or  anything  used  by  the  patient; 
a  stronger  disinfectant  is  required  for  the 
immersion  of  body-linen  when  removed,  or 
for  the  excretions.  No  medicmes  will  cut 
short  scarlet  fever ;  simple  salines,  as  solu- 
tion of  acetate  of  ammonium  or  citrate  of 


potassium,  which  act  slightly  on  the  skin 
and  kidneys,  tend  to  its  mitigation  if  plenty 
of  liquid  be  given.    The  best  rehef  is  ob- 
tained from  tepid  sponging  over  the  whole 
body,  part  at  a  time,  twice  in  the  twenty- 
four  hours,  or  a  tepid  bath,  and  oil  or  cold- 
cream  used  to  the  skm  afterwards.  Where 
the  fever  is  not  very  high  nor  the  rash 
intense,  a  warm  bath  is  comfortable.  The 
hot  pack  is  injurious,  most  so  when  the  rash 
is  imperfect  and  the  nervous  disturbance  in- 
dicates excessive  body-heat.   In  such  cases 
cold  affusion  or  the  cautious  use  of  the  wet 
pack  would  moderate  fever  ;  but  these  means 
must  be  so  used  as  to  soothe  and  not  to  tire 
the  patient.    It  is  not  until  after  the  fever 
is  over  that  washing  with  carbohc  soap,  and 
detergent  baths,  with  carbolic  inunctions, 
should  be  practised.    During  the  fever  a 
little  solution  of  permanganate  of  potassium, 
or  aromatic  vinegar,  added  to  the  water  for 
sponging  the  body,  or  the  solution  of  per- 
oxide of  hydrogen,  is  agreeable   and  re- 
freshing, neutralising  some  of  the  morbid 
exhalations,  if  not  quite  disinfecting  them. 
For  this  latter  purpose  strong  acetic  acid  (1 
to  5),  or  carbolic  acid  (1  to  20  of  oil),  would 
be  required.    Carbolated  oil  (1  to  40)  can  be 
used  with  advantage  from  the  first,  so  that 
the  earliest  skin- dust  may  be  intercepted. 
Eesorcin  mixed  with  seven  to  ten  parts  of 
vaseline  is  useful  for  this  purpose. 

The  throat-symptoms  often  claim  early  at- 
tention. Swallowing  soon  becomes  easier  and 
the  external  swelling  less  after  small  lumps  of 
ice  have  been  repeatedly  held  to  melt  at  the 
back  of  the  mouth  ;  young  children  can  have 
a  teaspoonful  of  iced  water  with  a  morsel  of 
ice  in  it  given  frequently ;  older  persons  find 
relief  from  inhaling  steam.    A  warm  com- 
press with  cotton-wool  over  it  should  be  ap- 
plied round  the  neck.    Puffy  swelling  over 
the  glands  is  often  removed  by  fomentation, 
or  by  warm  linseed  poultices  constantly  re- 
newed.   A  warm  poultice  held  close  up  to 
the  ear  relieves  pain  from  the  tonsil.  Mis- 
chief within  the  throat  is  lessened  by  taking 
chlorate  of  potassium  into  the  mouth,  or  by 
the  solution  of  it  in  spray  ;  a  sloughy  throat 
requires  chlorinated  soda  solution,  one  part 
to  ten  of  water.    Here  also  the  acid  chlorine 
mixture  is  useful ;  it  is  made  by  dropping 
strong  hydrochloric  acid  on  to  chlorate  of 
potassium  in  a  bottle  (Tr[  3  of  the  acid  and 
gr.  j  of  the  salt  to  each  ounce  of  capacity),  and 
then  adding  water  to  dissolve  the  liberated 


chlorine.    Large  doses  of  chlorate  of  potas^ 
Slum  are  objectionable,  as  tending  to  renal 
irritation.    The  throat,  ear,  or  nostril  may 
need  gentle  cleansmg  and  use  of  the  diluted 
glycerine  of  borax  or  of  carbolic  acid ;  re- 
sorcin,  ten  grains  to  the  ounce  of  water, 
as  a  spray,  or  with  oil,  can  be  applied.  For 
the  control  of  fever  eliminants  and  depress- 
ants are  to   be  avoided  ;   aconite  is  not 
needed  in  the  mild  cases  of  fever  and  sore- 
throat  ;  it  is  prejudicial  in  the  more  severe 
forms.    The  mineral  acids  moderately  con- 
trol heat-production,   and  may  be  given 
dnuted  from  the  first.    A  tendency  on  the 
fifth  day  to  increase  of  an  already  high  tem- 
perature has  been  checked  by  the  substitution 
of  acids  for  sahnes.    In  all  cases  with  high 
temperature  stronger  apyretic  remedies  are 
requured.    Of  these,  the  two  most  effective 
and  most  suitable  in  scarlet  fever  are  quinine 
and  digitalis.    Of  the  former,  two  or  three 
doses,  op  the  third  or  fifth  day,  at  the  rate  of 
one  grain  for  every  two  years  of  age,  reduce 
fever,  and  so  prevent  the  worse  forms  of 
throat  and  kidney  mischief.    If  the  urine  be 
scanty,  or  already  contain  albumm,  digitahs 
is  to  be  preferred ;  it  is  of  marked  benefit 
where  the  pulse  has  been  much  accelerated 
in  the  early  stages ;  and  it  is  specially  suited 
to  cornbine  with  iron  in  the  later  stages  of 
the  disease,  or  with  iron  and  a  saline  when 
diuretics  are  required.    The  combination  of 
digitalis  and  quinine  in  all  the  graver  forms 
of  scarlet  fever  seems  to  be  specially  indi- 
cated.   Mercuric  and  other  germicides  in- 
ternally are  unsafe.    The  siSpho-carbolate 
of  sodium  has  been  recommended.  Sahcy- 
late  of  sodium  is  not  well  suited  for  ad- 
ministration in  scarlet  fever,  as  the  acid  is 
secreted  by  the  kidneys  and  may  irritate 
them.  When  given,  it  has  caused  perspiration 
and  reduced  the  pulse  and  temperature,  but 
the  worst  symptoms  of  bad  cases  were  not 
lessened  by  it,  while  the  tendency  to  rheuma- 
tism and  to  albuminuria  is  not  diminished. 
It  is  effective  against  the  rheumatism  that  fol- 
lows scarlet  fever  when  there  is  no  kidney- 
lesion.    In  most  of  these  cases  perchloride 
of  iron  in  full  doses  is  the  best  remedy. 
Acute  kidney- congestion  should  be  treated 
by  dry-cupping  to  the  loins,  hot  epithems 
round  the  body,  or  a  warmly  packed  poultice 
across  the  back ;  a  brisk  aperient  is  often 
most  useful  at  the  beginning  of  this  as  of 
other  secondary  complications.    Here  free 
secretion  from  the  bowels  is  to  be  favoured 
by  salines,  and  their  diuretic  action  should 
be  aided  by  plenty  of  liquid.  Large  enemata 
of  hot  water  tend  to  relieve  the  kidneys. 
Free  action  of  the  skin  can  be  obtained  by 
the  hot-air  bath,  or  by  a  hypodermic  injec- 
tion of  nitrate  of  pilocarpine.   Two  drops  of  a 
5  per  cent,  solution  of  the  hydrochlorate  will 
answer;  the  sixth  of  a  grain  will  produce 
perspiration  in  an  adult ;  or  one-twentieth  ot 
a  grain  may  be  given  every  hour  tiU  perspira- 
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tion  ensues.  Children  require  fuU  doses  of 
pnocarpine,  up  to  one-tentla  of  a  grain  twice  a 
day  in  azoturia  ;  in  pale  urine  there  is  more 
urea  and  less  water  after  some  days'  use  ot  it. 
Diarrhoea  at  the  febrUe  crisis  seldom  need 
be  checked;  care  as  to  ingesta,  and  warm 
applications  or  poultices,  perhaps  with  a 
little  opium  externally,  suffice  for  its  reliet. 
Great  caution  is  required  at  all  times  m  the 
use  of  any  opiates ;  there  are  many  soothing 
means  which  promote  sleep  without  resorting 
to  direct  sedatives.  Chloral  hydrate  is  not 
very  suitable. 

The  diet,  at  first  limited  to  milk  and  other 
liquids,  may  consist  also  of  eggs  and  beef-tea 
as  soon  as  more  food  can  be  taken,  with  fish 
or  fowl,  and  soup  with  vegetables.  Lemon- 
juice,  oranges,  or  grapes  may  supplement 
the  vegetable-supply  in  rheumatic  or  renal 
complications.  Caution  is  required  as  to 
meat,  and  even  the  supply  of  beef-tea  should 
be  limited,  while  milk  can  be  given  ad  libi- 
tum, and  eggs  may  be  largely  depended  on. 
Alcoholic  stimulants  are  only  to  be  used  with 
great  caution.  They  are  apt  to  excite  a 
return  of  fever  if  given  early,  and  may 
embarrass  the  restoration  of  the  kidney- 
function.  Still  there  are  many  bad  cases 
where  a  little  brandy  has  to  be  added  to  the 
egg  and  milk,  or  where  wine  must  be  allowed. 
Moreover,  after  high  fever  a  condition  like 
that  of  heat-exhaustion  comes  on,  with  shal- 
low breathing,  weak,  slow,  or  irregular  pulse, 
cool  surface,  restlessness  and  threatened 
collapse,  where  brandy,  ammonia,  cinchona 
bark,  and  even  opium  may  be  needed. 
During  convalescence,  chiU  and  fatigue  must 
be  guarded  against.  Careful  diet  is  required, 
and  some  preparation  of  u'on  with  meals,  or 
bitters  and  bark  as  tonics.  We  must  not 
advise  change  of  air  too  soon  :  three  weeks 
indoors  for  the  disease  to  cease,  and  three 
weeks  at  home  after  that,  for  restoration  of 
health,  is  the  safest  rule  for  all.  Warm  baths 
on  three  or  four  successive  days,  with  plenty 
of  soap  to  remove  all  roughness  of  skin,  and 
fresh  woollen  clothing,  are  required  before 
leaving  the  sick-room.  The  hair  should  be 
dressed  with  carbolic  oil  after  washing,  or 
with  a  mixture  of  acetic  acid,  glycerine,  and 
spirit.  Infection  can  be  removed  from 
clothes  and  bedding  by  stoving  all  that  does 
not  undergo  a  heat  of  212°  in  washing.  The 
best  means  of  disinfecting  the  room  and 
what  is  not  easy  to  remove  from  it,  is  by 
burning  sulphur  or  bisulphide  of  carbon  in 
it.  An  ounce  and  a  half  of  sulphur  should 
be  burnt  for  every  100  cubic  feet  of  clear 
space.    See  Disinfection. 

No  convalescent  should  mix  with  suscep- 
tible children  until  six  weeks  from  the  seizure, 
however  sHght  the  attack ;  if  convalescence 
have  been  interrupted,  or  some  after-effects 
of  the  disease  remain,  this  interval  has  to  be 
two  or  three  weeks  longer.  Those  much 
with  the  sick  should  wash  their  hands  after 
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assisting  the  patient,  and  change  their  outer 
dress  on  leaving  the  room.  A  solution  of 
salicylic  acid  with  borax  and  glycerine  pro- 
mises to  be  of  some  use  in  clearing  infectious 
particles  fi'om  the  throat,  and  so  may  act  as 
a  preventive  against  one  mode  of  infection^ 
No  true  prophylactic  is  known. 

William  Squire. 

SCHANDAU,  in  Saxony,  —  Chaly- 
beate waters.    See  Mineral  Waters. 

SCHINZITACH:,  in  Switzerland.— 

Sulphur  waters.    See  Mineral  Waters. 

SCHLANGENBAD,  in  Germany. — 

Simple  thermal  waters.  See  Mineral- 
Waters, 

SCHMECKS  (Tatra-Fiired,  Tatra- 
Tbad),  in  Hungary  (Alt-Schmecks  and 
Neu-Schmecks,andUnter-Schmecks). — Acid- 
ulated alkaline  waters,  and  climatic  health- 
resort.    See  Mineral  Waters. 

SCHULS. — See  Tarasp-Schttls, 

SCHWALBACH,  —  See  Langbn- 
ScHWALBACH  ;  and  Mineral  Waters, 

SCIATICA.  —  Synon,  :  Fr.  Nevralgie,. 
Sciatique ;  Ger.  Huftweh, 

Definition. — Neuralgia  in  the  district  of 
the  sciatic  nerve. 

Sciatica  is  signalised  by  paroxysmal  pain 
in  any  or  all  of  the  following  localities  :  the 
buttock ;  the  back  of  the  thigh ;  the  knee  ; 
the  front,  back,  and  outside  of  the  leg ;  and 
the  whole  foot  except  its  inner  border.  The 
condition  is  frequently  of  peripheral  origin, 
and  is  then  dependent  on  inflammation  of 
the  nerve-trunk.  Or  it  may  arise  inde- 
pendently, to  all  appearance,  of  any  local 
cause  in  the  nerve  itself,  and  is  then  prob- 
ably caused  by  some  impairment  of  nutrition 
of  a  nerve-centre.  As  the  diagnosis  of  inter- 
stitial neuritis  firom  neuralgia  is  as  yet  not 
certainly  differentiated,  the  two  conditions 
will  be  considered  together. 

Etiology. — Predisposing  causes.  —  The 
predisposing  causes  of  sciatica  are  arterial 
degeneration;  anaemia;  the  rheumatic  and 
gouty  diatheses  ;  the  toxic  influences  of  ma- 
laria, chronic  alcohohsm,  syphilis,  and  lead  ; 
inherited  neurotic  disposition;  fatigue  ;  and  a 
damp  and  cold  climate. 

Exciting  causes. — These  include  exposure 
of  the  Hmb  to  a  draught  of  cold  air  for  some 
long  time,  which  is  a  common  source  of  the 
affection ;  sittmg  on  a  cold  or  damp  seat ; 
over- walking  ;  strains  ;  concussion  of  the 
spine  ;  the  encroachment  of  morbid  growths ; 
blows  upon  or  wounds  of  the  nerve-trunk ; 
malignant  and  other  tumours  of  the  pelvis ; 
disease  of  the  .vertebrce  or  pelvic  bones  ;  the 
pressure  of  the  gravid  uterus  ;  rheumatic  or 
gouty  inflammation  of  the  sciatic  nerve,  or 
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of  one  or  other  of  its  branches ;  syphilitic 
periostitis,  causing  a  swelling  which  presses 
upon  the  trunk  or  some  branch  of  the  sciatic 
nerve ;  and  a  gumma  in  the  sheath  of  the 
nerve. 

In  chronic  rheumatic  arthritis  of  the  hip- 
joint  the  sciatic  nerve  may  sometimes  be  felt 
to  have  hard,  knotty  swellings  upon  it,  ap- 
parently arising  from  a  chronic  perineuritis. 
This  is  associated  with  very  obstinate 
sciatica. 

Sciatica  affects  especially  the  middle  age 
of  life — from  forty  to  fifty  years,  is  rare  in 
youth,  and  but  seldom  commences  in  elderly 
persons.  Venereal  excesses  have  a  closer 
connexion  with  sciatica  than  with  any  other 
form  of  neuralgia. 

The  violent  manipulation  of  a  professional 
rubber,  employed  to  treat  a  dull  aching  in 
the  sciatic  region,  may  bring  about  acute 
sciatica. 

Anatomical  Characters. — Nothing  certain 
is  as  yet  known  of  the  seat  of  the  lesion  in 
cases  of  neuralgia  proper  manifested  in  the 
district  of  the  sciatic  nerves. 

The  few  changes  which  have  been  observed 
post  mortem  in  cases  of  sciatica  have  been  in 
the  direction  of  thickening  of  the  sheath  of 
the  nerve,  the  result  of  inflammation.  It 
has  happened,  however,  that  in  cases  which 
during  life  have  been  supposed  to  be  ex- 
amples of  neuritis,  no  trace  of  the  inflam- 
matory process  has  been  found  in  the  nerve 
itself. 

Symptoms. — After  more  or  less  of  vague 
discomfort  in  the  affected  limb,  deadness, 
"tinghng,  stiffness,  or  some  such  abnormal 
sensation,  pain  occurs  in  some  part  of  the 
district  already  indicated.    This  is  variously 
spoken  of  as  shooting,  darting,  screwing, 
tingling,  or  burning;  and  the  sufferer  will 
often  map  out  with  precision  the  course  of 
various  branches  of  the  nerve  as  the  seat  of 
his  distress.    Sometimes  the  leg  is  described 
as  being  numbed,  or  as  if  it  were  going  to 
burst.    Occasionally  the  feeling  resembles  a 
very  faint  shock  of  a  battery.    As  is  charac- 
teristic of  neiu-algia  generally,  the  pain  may 
be  apparently  spontaneous  in  origin,  whilst 
in  certain  cases  it  is  also  liable  to  be  aggra- 
vated by  movement,  but  in  no  case  is  it  only 
excited  when  muscular  contraction  takes 
place.    It  may  either  occur  in  paroxysms, 
with  intervals  of  complete  immunity  varying 
from  minutes  to  hours ;  or  there  may  be  more 
or  less  continuous  suffering,  with  frequent 
and  violent  exacerbations.    Throbbings  or 
pulsations  of  the  pain  are  often  described. 
It  is  not,  as  a  rule,  accompanied  bj'  pyrexia. 
When  the  pain  is  at  its  height,  a  powerless- 
ness  of  the  muscles  of  the  limbs  is  apt  to  be 
experienced,  and  this  not  simply  on  account 
of  the  distress  of  moving,  but  from  an  actual 
paresis,  dependent  possibly  upon  a  depress- 
ing influence  communicated  to  the  motor 
■centres  ;  or,  should  the  condition  be  one  of  j 


neuritis,  due  to  obstruction  of  nervous  im- 
pulses by  inflammatory  products.  From  a 
like  cause  affecting  the  vaso-motor  fibres  the 
limb  will  feel  cold,  not  only  subjectively,  but 
to  the  touch. 

Tender  points  may  be  met  with  in  aU,  but 
tnore  often  in  some  few  only,  of  the  following 
situations  :  The  posterior  inferior  spine  of 
the  Uium ;  about  the  middle  of  the  dorsum 
of  the  ilium  ;  about  midway  between  the  tuber 
ischii  and  trochanter  major ;  the  fold  of  the 
buttock  ;  head  of  the  fibula ;  behind  each 
malleolus  ;  in  the  popliteal  space.  There  is 
commonly  some  cutaneous  anaesthesia  in 
some  part  of  the  limb,  and  sometimes  re- 
placing this  there  will  be  found  patches  of 
skin  which  are  hyperalgesic.  The  tactile 
sense  proper  is  lowered  at  these  points,  whilst 
the  sense  of  temperature,  especially  for  heat, 
is  often  heightened.  At  the  same  place  a 
weak  voltaic  current  is  felt  as  extremely  and 
quite  abnormally  painful.  Cramp  of  the  calf 
muscles  is  common.  It  is  often  impossible 
for  the  patient  to  sit,  owing  to  the  tenderness 
of  the  nerve-tnmk  near  the  tuber  ischii.  The 
act  of  putting  on  a  stocking,  stooping,  or 
sneezing  gives  rise  to  great  pain. 

There  are  great  differences  in  the  course 
and  character  of  the  affection.    In  some 
persons  the  disease  from  the  first  presents 
the  characters  of  a  chronic  affection.  There 
is  never  pain  sufficient,  for  example,  to  pre- 
vent sleep,  and  it  may  not  arrive  at  a  degree 
of  severity  to  interfere  much  with  locomo- 
tion.   Indeed  the  sufferer  may  experience  a 
certain  amount  of  rehef  from  moving  about. 
But  the  patient  is  worn  by  a  more  or  less 
constant  aching  in  the  district  of  the  sciatic 
nerve,  which  becomes  especiaUy  marked  after 
long  sitting,  as  on  a  railway  joui-ney,  and 
most  of  all  if  the  seat  be  somewhat  hard. 
Fatigue  of  body  and  mental  worry  have 
gi-eat  effect,  in  such  cases,  in  intensifying  the 
symptoms,  which,  on  the  other  hand,  may 
almost  entirely  disappear  in  circumstances 
favourable  to  improved  health  and  mental 
exhilaration.    Sciatica  of  this  type  is  prone 
to  attack  the  middle-aged,  to  be  permanent, 
and  to  acquire  additional  intensity  with  ad- 
vancing years.    In  contrast  with  such  cases 
are  those  which  from  the  fijst  exhibit  the 
characteristics  of  an  acute  affection.  The 
pain  is  so  agonising  that  no  posture  affords 
relief,  sleep  is  impossible,  the  general  health 
greatly  suffers,  and  the  patient  is  placed  com- 
pletely hors  de  combat.    The  disease  may 
last  for  weeks  or  months  without  material 
intermission,  the  patient  bemg  confined  help- 
lessly to  his  bed;  and  when  at  length  the 
symptoms  subside,  the  period  of  conval- 
escence may  be  verj'  prolonged.    Or  after 
some  weeks  of  acute  suffering,  improvement 
may  take  place,  to  be  followed  only  by  a 
relapse,  which  is  even  more  violent  than  the 
original  attack. 

Although  the  recumbent  position  is  com- 
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monly  that  which  is  least  irksome  to  the 
patient,  yet  it  will  happen  that  after  a  night 
passed  in  sleep  attempts  to  move  the  affected 
hmb  cause  it  to  be  more  painful  than  after 
walking,  and  there  is  a  distressing  stiffiiess 
about  it. 

In  some  persons  the  disease  attacks  once, 
in  a  very  severe  form,  it  may  be  at  a  com- 
paratively early  period  of  life,  and  never 
recm-s.  In  many,  however,  it  tends  to  re- 
currence, and  with  such  persistence  that  the 
patient  will  speak  of  '  his  sciatica '  as  a 
companion  which  is  always  present,  though 
occasionally  for  a  term  out  of  sight.  Or  it 
may  alternate  with  attacks  of  typical  neur- 
algia in  other  parts  of  the  body ;  or  be  re- 
placed by  various  functional  disorders  of  the 
nervous  system,  accompanying  an  excess  of 
uric  acid  in  the  urine. 

The  disease  may  be  accompanied  by  con- 
siderable muscular  atrophy  of  the  limb,  and 
a  quasi-paralytic  condition,  which,  though 
capable  of  improvement,  may,  exceptionally, 
leave  the  patient  more  or  less  lame  for  the 
rest  of  his  life.  Much  more  often  the 
wasting  which  has  accompanied  the  acute 
symptoms  of  the  disease  gradually  ceases 
as  these  subside,  and  during  the  somewhat 
prolonged  convalescence  the  hmb  is  restored 
to  its  original  size,  and  the  lameness  is  no 
longer  observed.  Sciatica  often  follows 
lumbago.  In  some  cases  years  may  elapse 
between  the  attacks,  but  much  more  fre- 
quently it  is  a  question  of  a  few  days  or 
weeks. 

Diagnosis. — There  are  three  conditions 
of  the  muscular  system  which  are  apt  to  be 
confounded  with  sciatica :  (1)  Myalgia  from 
over-exertion  of  the  flexor  muscles  at  the 
back  of  the  thigh.  Here  the  pain  will  be 
found  at  the  points  of  insertion  of  the  muscles, 
and  is  only  felt  during  their  action.  (2)  Eheu- 
matism  in  the  muscles  from  exposure  to  cold. 
Here,  again,  the  pain  is  not  spontaneous,  as 
in  sciatic  neuralgia,  but  is  always  dependent 
on  muscular  action.  (3)  A  low  inflammation 
of  the  loose  bursal  tissue  which  separates  the 
large  muscles  of  the  thigh,  brought  about,  it 
is  probable,  by  the  presence  of  some  morbid 
material  conveyed  by  the  lymphatic  vessels 
with  which  the  spaces  are  in  direct  com- 
munication. Uric  acid  and  pus  are  espe- 
cially liable  to  cause  this  affection.  Sacro- 
iliac disease  may  be  distinguished  by  its 
always  occurring  in  youth ;  by  the  pain  being 
confined  to  the  sacral  neighbourhood;  and 
by  the  Hmb  being  lengthened  at  an  early 
period.  From  hip-joint  disease,  especially 
in  the  slow  insidious  form  which  it  some- 
times takes,  sciatica  is  not  always  distin- 
guished with  facility.  The  paroxysmal  cha- 
racter of  the  pain,  presence  of  tender  points, 
absence  of  result  from  forcible  movement  of 
the  joint,  and  absence  of  characteristic  posi- 
tion or  shortening  of  the  limb,  will  best  serve 
for  diagnosis.   The  lameness  in  sciatica  may 


I  lead  to  the  idea  of  paraplegia,  from  which 
the  disease  may  be  distinguished  by  the 
perfect  integrity  of  the  other  hmb,  as  well  as 
by  the  paroxysmal  pains,  tender  points,  and 
the  history  showing  that  the  powerlessness 
was  secondary  to  the  pain.  From  the  darting 
pains  in  the  thigh  consequent  on  renal 
calculus,  sciatica  may  be  easily  distinguished 
by  careful  examination. 

The  affection  may  be  limited  to  a  single 
branch,  and  when  this  is  the  terminal  por- 
tion of  the  anterior  tibial  nerve  supplying 
the  big  toe,  there  is  a  prima  facie  resem- 
blance to  gout.  It  may  be  distinguished 
from  this,  however,  by  noting  the  absence  of 
heat,  swelling,  redness,  or  pain  on  moving 
the  joint ;  and  the  presence  of  a  small 
spot,  at  which  alone  pressure  is  extremely 
painful. 

Syphilitic  periostitis,  with  inflammation 
of  the  sheath  of  the  sciatic,  may  be  dis- 
tinguished from  malignant  disease  by  the 
effect  of  large  doses  of  iodide  of  potassium. 
Sciatica  may  be  distinguished  from  the 
lightning-like  pains  of  tabes  dorsahs  by  the 
presence  of  the  patellar  tendon-reflex.  Should 
the  anterior  crural  nerve  be  affected  with 
neuritis  coincidently  with  the  great  sciatic, 
the  knee-jerk  may  be  temporarily  lost.  It  is 
well  to  remember  that  sciatica,  properly  so 
called,  is  an  imilateral  affection.  Should  it 
be  described  as  affecting  both  lower  ex- 
tremities coincidentally,  examination  will 
show  that  the  supposed  sciatica  is  either 
tabes  dorsalis,  or  neuritis  of  the  cauda  equina, 
of  diathetic  origin,  or  secondary  to  the  pre- 
sence of  a  morbid  growth.  Or  it  may  be  due 
to  diabetes  meUitus,  alcohol,  or  syphilis. 

Treatment. — This  should  be  constitutional 
as  well  as  local.  Goiit,  rheumatism,  syphiHs, 
malaria — if  inquiry  show  that  either  of  these 
conditions  lies  at  the  base  of  the  disease — 
will  need  the  treatment  appropriate  to  each. 
Against  a  gouty  or  rheumatic  basis  the  diet 
should  be  spare  in  meat,  with  milk — all 
stimtdants  being  as  a  rule  avoided.  Bicar- 
bonate of  potassium  in  effervescence,  citrate 
of  lithium,  iodide  of  potassium,  and  colchi- 
cum  will  be  the  drugs  most  likely  to  afford 
relief.  If  the  gouty  character  be  very  pro- 
nounced, it  will  be  well  to  give  salicylate 
of  sodium  in  twenty-  or  thirty-grain  doses, 
dissolved  in  half  a  tumbler  of  water,  every 
three  or  four  hours.  The  bowels  should  be 
freely  acted  upon  with  mercurial  alteratiA^es 
and  Carlsbad  salt.  If  syphilis  be  suspected, 
iodide  of  potassium  or  of  sodium  should  be 
given,  in  doses  of  from  ten  to  thirty  grains 
three  times  a  day  or  oftener. 

Quinine,  in  doses  of  five  grains,  or  arsenic 
may  be  employed  if  there  be  reason  to  be- 
lieve that  there  is  a  malarious  taint. 

The  recumbent  position  is  very  necessary 
in  aU  Sases  of  any  severity ;  and,  should  the 
distress  be  very  great  indeed,  it  is  a  good 
plan  to  put  the  patient  on  a  water  mattress. 

3  a 
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Or  the  alfected  limb  may  be  preserved  from 
movement  by  the  application  of  a  long  splint, 
kept   in  position  by   a   flannel  bandage, 
changed  daily.    Sometimes  the  rapidly  re- 
peated application  of  very  hot  linseed-meal 
poultices  will  give  much  relief.  Occasionally, 
if  the  pain  and  tenderness  be  very  exquisite, 
and  the  patient's  age  and  condition  do  not 
contra-indicate  it,  the  application  of  a  few 
leeches  to  the  upper  and  back  part  of  the 
thigh  is  useful.    The  hypodermic  injection 
of  morphine  gives,  of  all  remedies,  the  most 
speedy  rehef ;  but  it  is  a  hazardous  remedy 
for  the  patient,  who  is  very  apt  to  acquire 
the  morphine  habit.    It  is  best  to  employ  a 
solution  of  one  grain  in  thirty  minims,  and 
to  inject  at  first  three  minims  twice  in  the 
twenty-four  hours,  if  necessary.    The  dose 
may  be  increased  by  one  minim  at  a  time  if 
it  be  found  desirable  ;  but  it  is  rarely  neces- 
sary, except  in  cases  of  malignant  disease,  to 
exceed  eight  minims  of  such  a  solution.  The 
dose  and  frequency  should  be  diminished  as 
rehef  is  obtained.    The  hypodermic  injec- 
tion of  hydrochlorate  of  cocaine  is  sometimes 
very  useful.    It  should  be  performed  at  the 
seat  of  pain,  and  endeavour  made  to  thrust 
the  point  of  the  syringe  into  the  spot  of 
greatest  tenderness.    The  application  may 
be  repeated,  if  necessary,  two  or  three  times 
a  day,  in  doses  of  gr.  i-    The  bowels  should 
be  kept  thoroughly  relieved.   Flying  bhsters, 
not  larger  than  a  five-shilling  piece,  one 
following  another  as  it  heals,  not  on  the 
same  but  on  a  closely  adjoining  *part  of  the 
skin,  may  usually  be  applied  with  much  ad- 
vantage.    Even  in  cases  dependent  upon 
malignant  disease  they  will  often  give  relief 
for  a  time.   Spongiopiline  wrung  out  of  boil- 
ing water,  and  sprinkled  with  the  compound 
mustard  liniment,  makes  a  good  counter- 
irritant,  and  wiU  sometimes  take  the  place 
of  blistering. 

The  continuous  galvanic  current  is  occa- 
sionally paUiative.     From  twenty  to  forty 
cells  may  be  employed;   and  whilst  one 
rheophore  is  applied  to  the  sacro-iliac  syn- 
chondrosis, the  other  is  dropped  into  a  tub 
of  salt  water,  in  which  the  patient  places 
his  foot.    The  strength  should  be  arrived  at 
gradually,  and  the  appHcation  continued  for 
ten  minutes  at  a  time.    Then,  without  re- 
moving the  rheophores,  the  strength  of  the 
current  must  be  gradually  reduced  to  zero. 
Without  this  precaution  a  shock  will  be 
^iven,  which  is  undesirable.    The  electrical 
application  should  not  be  employed  durmg 
the  very  acute  stage,  but  rather  m  cases  of 
moderate  severity,  or  where  the  most  for- 
midable suffering  has  subsided.  The  current 
may  be  conveyed  into  a  bath  if  preferred. 
One  rheophore  is  allowed  to  faU  into  the 
bath,  the  other  is  held  by  the  patient  above 
the  level  of  the  water,  which  shcftild  be 
of  a  temperature  of  95°  F.,  and  should 
contain  some  salt.     In  some  cases,  after 


acute  symptoms  have  subsided,  good  has 
appeared  to  be  done  by  enveloping  the  limb 
in  a  flannel  bandage,  over  the  folds  of  which 
sulphur  is  sprinkled.  In  other  cases  it  is 
said  that  oil  of  turpentine  taken  internally 
has  cured  where  other  remedies  have  failed. 
In  obstinate  cases  the  sheath  of  the  nerve 
may  be  punctured  in  a  lew  places  with  a 
sharp  needle.    See  Acupuncture. 

The  baths  of  Buxton,  Wiesbaden,  Wildbad, 
Royat,  and  Gastein  have  been  found  useful 
in  treating  sciatica;  and  artificial  hot-air  or 
vapour  baths  may  be  beneficial  in  some 
instances. 

The  sciatic  nerve  has  been  cut  down  upon 
and  stretched  with  advantage  in  several 
cases  of  confirmed  sciatica.  See  Nerves, 
Diseases  of.  T.  Buzzard. 

SCIRRHUS  {a-Kippos,  hard).— A  hard 
glandular,  cancerous  tumour.  See  Cancer  ; 
and  Tumours. 

SCLEREMA  NEONATORUM 

{(TKXrjpos,  hard  ;  and  neonatorum,  of  the 
newly  born). — Synon.  :  Skin-bound  Disease. 

Definition. — A  congenital  affection,  or 
one  appearing  in  early  infancy,  characterised 
by  a  stretched  and  tense  condition  of  the 
skin. 

Description. — The  disease  usually  com- 
mences on  the  lower  extremities,  and  gradu- 
ally involves  the  entire  surface.  The  skin 
becomes  glossy-looking  and  of  a  yellowish  or 
reddish  colour,  but  it  may  be  mottled.  To 
the  touch  it  is  firm  and  rigid,  hke  bacon- 
rind,  and  cannot  be  pinched  up  between  the 
fingers.  The  surface  is  cold,  feeling  like  that 
of  a  half-frozen  corpse.  The  infant  is,  in 
fact,  skin-bound ;  all  movement  becomes  im- 
possible ;  and  the  features  remain  fixed  and 
staring.  Death  within  a  short  period  is 
the  ordinary  termination,  recovery  rarely 
occm-ring  spontaneously. 

The  disease  is  usually  associated  with 
affections  of  the  respiratory  and  circulatory 
systems,  and  has  been  observed  in  con- 
nexion apparently  with  congenital  syphilis. 

Microscopical  observation  has  thrown  but 
little  hght  on  the  nature  of  sclerema  neona- 
torum. There  is  a  general  dry  and  thinned 
condition  of  the  skin,  but  the  disease  seems 
to  differ  fi-om  the  scleroderma  of  adults  m 
the  absence  of  increased  fibrous  tissue,  a  his- 
tological character  which  is  pecuhar  to  the 
latter  affection. 

Treatment. — No  treatment  appears  to 
avail  in  this  disease,  but  that  usually  em- 
ployed for  syphihtic  taint  has  been  suggested. 

Alfred  Sangster. 

SCLERODERMA  (o-kXjjpo's-,  hard ;  and 
Sep/Lia,  the  skin).— Synon. :  Addison's  Keloid; 
Morphoea. 

Definition.— A  chronic  disease  ot  tlie  sKin, 
circumscribed  or  diffuse,  in  which  an  excess 
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of  fibrous  tissue  leads  to  hardness,  change 
of  colour,  and  by  contraction  to  stiffness  and 
inimobUity. 

jEtiology. — Scleroderma  is  a  rare  disease 
of  the  skin,  which  occurs  at  all  periods  of 
life,  hnt  more  fi-equently  in  young  adults  and 
in  middle-age.  It  is  more  frequent  in  women 
than  in  men.  Little  is  known  as  to  its 
causation  ;  but  rheumatism,  especially  of  the 
joints,  has  been  known  to  precede  the  attacks, 
and  it  has  sometimes  followed  exposure  to 
wet  and  cold.  It  attacks  persons  otherwise 
in  good  health.  The  circumscribed  form 
sometimes  follows  the  course  of  cutaneous 
nerves,  and  for  this  and  other  reasons  it  is 
regarded  by  some  authors  as  essentially  a 
tropho-neurosis.  So  far,  however,  the  correct- 
ness of  this  view  cannot  be  considered  as 
having  been  definitely  established.  In  some 
cases  the  circumscribed  form  has  been  re- 
ferred to  irritation  caused  by  blows,  blisters, 
pressure,  and  other  causes. 

Anatomical  Chabacters. — The  essential 
structural  changes  consist  in  an  increased 
formation  of  connective  tissue,  and  a  peri- 
vascular exudation  of  the  cellular  and  plastic 
substances,  which  is  always  associated  with 
new  growth  of  this  element.    The  number 
of  elastic  fibres  appears  increased  in  certain 
parts  of  the  skin.     The  formation  of  new 
fibrous  tissue  takes  place  not  only   in  the 
«orium,  but  in  the  panniculus  adiposus,  and 
extends  to  the  deep  fascia  and  periosteum.  In 
its  overgrowth  the  fat  disappears,  and  the 
smooth  muscular  fibres  appear  to  be  hyper- 
trophied.    The  papUlary  body  is  rendered 
more  dense  than  usual  by  bands  of  connec- 
tive tissue,  and  there  is  an  increase  of  pig- 
ment both  m  it  and  in  the  rete.  Otherwise 
the  epidermis  is  unaltered.     In  the  early 
stage  the  effusion  leads  to  hypertrophy  of  the 
cutis,  but  later  the  contraction  of  the  fibrous 
tissue  causes  atrophy  of  the  integument  and 
narrowing  of  the  blood-vessels.    At  first  the 
sebaceous  and  sweat  glands  are  unchanged, 
but  they  are  afterv/ards  atrophied.  Some- 
times there  appears  to  be  a  dilatation  of  the 
sweat-glands  m  the  early  stage.     In  the 
extreme  atrophic  stage  of  diffuse  scleroderma 
the  compression  leads  to  more  or  less  dis- 
organisation of  ligamentous  tissues. 

Description.— Scleroderma  is  found  in 
two  well-marked  forms-ddffuse  and  circum- 
scmbed,  which  in  their  typical  development 
differ  so  much  from  each  other  in  appear- 
ance that  they  were  formerly  considered  to 
be  distinct  diseases,  the  circumscribed  form 
bemg  known  and  usuaUy  described  as  mor- 
phcea.  Transition  forms  are,  however,  suffi- 
ciently common  to  establish  the  nosological 
identity  of  the  two  varieties  of  the  affec- 
tion. 

Cvrcumscrihed  scleroderma.  —  A  deve- 
loped patch  of  circumscribed  scleroderma  is 
nsually  characterised  by  a  rounded  area  of 
white  or  yellowish- white  skin,  which  in  some 


I  cases  looks  like  smooth  ivory.  Aroimd  this 
patch  there  is  a  yellowish  or  brownish  pig- 
mentation. The  white  surface  is  usually  firm 
to  the  touch,  brawny,  and  difaeult  to  pinch 
between  the  fingers.  The  sensibiHty  is  unim- 
paired. The  earliest  stage  in  the  develop- 
ment of  such  an  area  is  characterised  by 
hypersemia,  which  is  manifested  by  conges- 
tion and  small  dilated  blood-vessels  shining 
through  the  surface.  The  disease  may  begin 
in  one  or  more  such  isolated  patches,  which, 
as  they  become  circumscribed,  are  surrounded 
by  a  well-marked  lilac  border  of  minute 
blood-vessels.  Such  a  patch  may  remain 
for  months  or  years  without  much  change, 
ox  it  may  undergo  involution,  which  some- 
times takes  place  quickly,  leaving  the  skin 
healthy ;  or,  on  the  other  hand,  it  may  become 
a,trophic,  the  skin  becoming  thin,  parchment- 
like, and  cicatricial. 

These  patches  occur  in  various  parts  of 
the  body,  but  most  firequently  on  the  neck, 
face,  chest,  trunk,  arms,  and  thighs.  They 
are  unsymmetrical.  There  is  a  sufficient 
number  of  cases  on  record  in  which  the 
changes  in  the  cutis  have  followed  the  track 
of  certain  nerves  so  as  to  indicate  a  certain 
relation  to  nerve-distribution.  The  affected 
skin  does  _  not  sweat.  There  are  usuaUy 
no  subjective  symptoms,  but  there  may  be 
itching,  or  tingling,  occasionally  even  pain. 
Circumscribed  scleroderma  sometimes  occurs 
in  the  form  of  bands,  which  are  usually  de- 
pressed below  the  surface  and  more  or  less 
adherent,  and  sometimes  extend  for  a  con- 
siderable length. 

Diffuse  scleroderma. — This  occurs  on  dif- 
ferent parts  of  the  body,  but  more  usuaUy  in  its 
upper  half.  It  maybe  limited  to  certain  parts, 
the  skin  between  them  remaining  normal,  or  it 
may  be  spread  over  large  parts  of  the  integu- 
ment, such  as  the  back,  abdomen,  limbs,  and 
face.    It  may  develop  after  a  short  period  of 
malaise,  but  as  a  rule  the  process  is  at  the 
beginning  not  observed  by  the  patient,  his 
attention  being  first  called  to  it  by  stiffness 
of  the  skin;  or  pigmentation  may  be  early 
observed.    StiflEness  is  usually  first  felt  about 
the  neck,  chest,  shoulders,  or  arms,  and 
spreads  with  more  or  less  rapidity  towards 
the  limbs,  the  border  being  usually  ill-defined, 
although  to  some  extent  perceptible  to  the 
touch.    Doughy  infiltration  or  erythema  may 
precede  the  induration.    As  the  skin  becomes 
hard  and  stiff,  mobility  is  affected,  the  joints 
becoming  fixed  and  the  face  immobile.  The 
patient  cannot  open  his  mouth  widely,  and 
the  affected  surface  of  the  body  has  been  com- 
pared to  that  of  a  frozen  corpse,  without,  how- 
ever, being  cold.    The  skin  does  not  pit,  and 
cannot  be  pinched  up.  The  patient  is  usually 
hidebound.    The  respiration  is  impaired,  the 
breasts  flattened,  the  limbs  and  fingers  more 
or  less  flexed.    The  disease  may  even  extend 
to  the  mucous  membranes.    The  contraction 
of  the  skin  leads  to  the  disappearance  of 
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wrinkles,  old  persons  looking  younger  than 
their  years.  The  surface  is  generally  smooth 
and  shining,  but  sometimes  dry  and  desqua- 
mating, the  skin  being  pale,  whitish,  and 
waxy.  The  disease  may  reach  its  full  extent 
in  a  period  of  weeks  or  months. 

The  temperature  of  the  affected  skin  is  on 
the  whole  normal,  sometimes  being  slightly 
above  and  sometimes  below  the  average. 
Pressure  is  felt,  and  the  tactile  sensibility  is 
usually  unaffected,  but  sometimes  weakened. 
Secretion  of  sweat  may  be  diminished.  The 
sebaceous  secretion  is  usually  _  norrnal. 
The  nutrition  of  the  affected  skin  being 
impaired,  it  is  liable  to  inflammation  and 
ulceration  from  the  ordinary  sources  of  irri- 
tation. The  limbs,  from  compression  of  the 
continually  contracting  skin,  gradually  be- 
come smaller.  The  palms  and  soles  are 
rarely  affected. 

The  course  of  the  disease  varies  consider- 
ably. In  the  early  stages  a  spontaneous  cure 
may  occur,  involution  sometimes  taking 
place  at  one  part  while  new  development  is 
showing  itself  at  another.  When  shrinking 
and  atrophy  have  proceeded  to  an  extreme 
extent  life  becomes  threatened.  The  general 
health  in  the  earlier  stages  of  the  disease 
does  not  seem  to  be  notably  affected ;  but  as 
atrophy  and  shrinking  proceed,  the  patient 
falls  into  a  condition  of  marasmus,  and  death 
occurs  from  intercurrent  comphcations  of 
various  kinds.  Kaposi  refers  to  a  case  of 
Strassmann's,  which  had  lasted  thirty-one 
years  without  the  health  being  materially 
affected. 

Diagnosis.— Scleroderma  is  not  likely  to 
be  confounded  with  other  diseases  charac- 
terised by  hypertrophy  and  oedema.  _  The 
tension,  rigidity,  hardness,  and  shrinking  of 
the  diffuse  form  are  distinctive ;  in  the  cir- 
cumscribed form  the  pigmented  and  hyper- 
Eemic  zone  surrounding  the  waxy  patches 
distinguishes  it  from  leprosy,  and  vitiligo.  In 
anassthetic  leprosy,  anaesthesia  is  character- 
istic. In  atroijhic  conditions  there  is  a  his- 
tory of  a  previous  hypertrophic  stage. 

Prognosis. — Recovery  may  take  place  so 
long  as  the  atrophic  stage  has  not  set  in, 
improvement  showing  itself  within  a  period 
of  weeks  or  years.  In  the  atrophic  stage  the 
prognosis  is  unfavourable,  death  beuig  due  to 
complications  of  various  kinds. 

Treatment.— Tonics,  such  as  iron,  quinine, 
vegetable  bitters,  cod-liver  oil,  and  arsenic, 
are  beheved  to  assist  a  tendency  to  recovery 
when  it  is  present.  Baths,  vapour-baths, 
hot  packing,  change  of  air,  emoUients,  such  as 
simple  ointments,  glyceruie,  or  vaselme,  and 
massage,  are  recommended.  The  continuous 
current  applied  to  the  affected  skin  and 
sympathetic  nerve  is  believed  by  some  au- 
thorities to  be  useful.  It  is  recognised  that 
iodine  and  mercurials  have  no  value.  Warm 
clothing  and  general  protection  against  cold 
are  indispensable.  Thin. 


SCLEROMA  {(rK\r)p6s,  hard).— A  term 
signifying  a  hardening  of  the  softer  tissues 
of  the  body  under  the  influence  of  disease. 
See  Sclerema  Neonatorum  ;  Scleroderma  ; 
and  Sclerosis. 

SCLEROSIS  {(TK\r)p6s,  hard).— Synon.  : 

Pr.  ScUrose  ;  Ger.  Sclerosis. 

Definition. — A  state  of  indvuration,  hard- 
ness, or  toughness.  The  term  is  also  applied 
to  the  process  by  which  such  a  state  is 
brought  about  in  organs  and  tissues. 

Induration  of  organs  has  long  been  recog- 
nised ;  and  before  the  microscope  came  into 
ordinary  use  this  term,  as  well  as  its  corre- 
lative, '  softening,'  was  very  commonly  em- 
ployed by  pathologists  in  their  descriptions 
of  certain  morbid  conditions  found  in  differ- 
ent organs  of  the  body. 

Since  Laennec,  under  the  influence  of  a 
mistaken  impression,  first  gave  the  name 
'  cirrhosis  of  the  Hver  '  to  one  of  the  common 
diseases  of  that  organ  associated  with  in- 
duration, it  has  gradually  become  more  and 
more  common  to  apply  this  name  '  cirrhosis ' 
to  analogous  conditions  of  induration  in 
other  organs.  Hence  the  word  '  cirrhosis,' 
and  the  phrase  '  cirrhotic  process,'  have  come 
to  be  used  as  the  equivalents  of  '  indm-ation  ' 
and  'process  of  induration,'  although  the 
Greek  word  from  which  cirrhosis  is  derived 
{Ktppos,  yellow,  or  tawny)  has  a  totally  dif- 
ferent signification.    See  Cirrhosis. 

In  recent  times  a  limitation  in  the  use  of 
this  phrase  has  sprung  up.     The  real  natm-e 
of  indurations  occurring  in  parts  of  the  cen- 
tral nervous  system,  as  well  as  the  frequency 
of  such  processes,  were  recognised  much 
later  than  the  period  above  referred  to.  Yet, 
if  we  make  allowance  for  the  pecuharities  in 
the  texture  of  the  brain  and  spinal  cord,  and 
remember  that  even  its  connective  _  tissue 
(neurogha)  has  a  modified  constitution  as 
compared  with  that  of  other  organs,  it  is 
evident  that  these  indurations  of  brain  and 
spinal  cord  are  due  to  so-called  '  currhotic 
processes.'    Such  processes,  in  fact,  occur  in 
them  with  great  firequency,  and  constitute 
the   anatomical   basis  of   several  distinct 
diseases,  such   as  locomotor   ataxy,  spas- 
modic spuial  paralysis,  and  cerebro-spinal 
sclerosis.    Only  it  so  happens  that  the  old 
and  etymologically  unsuitable  name  has  never 
been  apphed  to  them.    It  has  always  been 
common  to  speak  of  such  an  indurating 
process,  as  it  occurs  in  the  brain  or  in  the 
spinal  cord,  by  another  word  of  similar 
import  derived  from  the  Greek  language— 
that  is,  as  a  '  sclerosing  process,'  and  of  the 
pathological  state  itself  as  one  of  '  sclerosis.' 
This  anatomical  condition  and  the  proper 
treatment  of  it  wiU  be  found  ftiUy  treated  of 
in  other  parts  of  this  work.    See  Insanity, 
Morbid  Anatomy  of;  and  Spinal  Cord, 


Special  Diseases  of. 


H.  Charlton  Bastian. 


SCLEROSIS,  CEREBRO-SPINAL 

SCLEROSIS,  Cerebro-Spinal  ^  _ 
SCLEROSIS,  Spinal  /' 

See  Spinal  Cord,  Special  Diseases  of:  18, 
Multiple  Sclerosis  of  the  Spinal  Cord. 

SCLEROSTOMA  {(tkXt^pos,  hard;  and 
o-roVa,  a  mouth).— A  synonym  for  ankylo- 
stoma  duodenale.    See  Entozoa. 

SCLEROTIC,  Diseases  of.— See  Eye, 
AND  ITS  Appendages,  Diseases  of. 

SCORBUTUS.— A  synonym  for  scurvy. 
See  Scurvy. 

SCRIVENER'S  PALSY.— A  synonym 
for  writer's  cramp.    See  Writer's  Cramp. 

SCROFULA  (scrofa,  a  sow). — Synon.  : 
Fr.  Scrofule;  Ger.  Scrofeln. — The  term 
'  scrofula  '  was  used  in  times  past  for  a  large 
number  of  ailments  believed  to  possess  cer- 
tain characteristics  in  common.  It  is 
significant  that  the  word  itself  owes  its  origin 
to  the  swelling  of  the  neck  so  often  seen  in 
the  subjects  of  this  disease.  Glandular 
scrofula  was,  therefore,  originally,  and  has 
ever  been  the  type  of  what  is  scrofulous. 
For  this  reason  we  may  commence  by  con- 
sidering the  topic  of  scrofulous  lymphatic 
glands,  or  struma  vera. 

Anatomical  Characters.  —  Matthew 
Bailhe  writes  thus :  '  The  most  common 
morbid  affection  of  the  absorbent  glands  is 
scrofula.  In  this  case  the  glands  are  fre- 
quently a  good  deal  enlarged,  and  sometimes 
feel  a  little  softer  to  the  touch  than  in  a 
healthy  state.  "When  cut  into,  they  some- 
times exhibit  very  much  the  natural  appear- 
ance ;  but  it  is  more  common  to  find  that 
some  of  them  contain  a  white,  soft,  cheesy 
matter,  mixed  with  a  thick  pus  :  this  is  the 
most  decided  mark  of  a  scrofulous  afi'ection.' 

But  this  cheesy  change  is  a  late  stage  of 
the  strumous  afi'ection.  Scrofulous  glands, 
which  are  only  potentially,  but  not  actually, 
cheesy,  present  to  the  naked  eye  very  much 
the  natural  appearance,  as  BaUlie  says.  If 
we  take  a  chaua  of  lymphatic  glands,  all 
somewhat  enlarged,  but  only  some  of  them 
cheesy,  we  should  expect  to  find  the  earlier 
stage  of  the  strumous  lesion  in  the  glands 
which  look  most  natural.  These  apparently 
natural  lymphatic  glands,  therefore,  are  those 
which  we  choose  for  exammation  first  of  all, 

■yirchow  taught  that  the  primitive  strumous 
lesion  consisted  ki  a  simple  hyperplasia  of 
the  gland-tissue.  But  to  Schuppel  (1871) 
belongs  the  merit  of  having  proved  that  a 
scrofulous  gland  is  indeed  a  tuberculous 
gland.  In  the  earHer  stage  of  the  lesion,  the 
gland  is  studded  with  microscopic  tubercles, 
possessing  the  usual  characters.  And  the 
subsequent  changes,  cheesy  and  other,  which 
the  gland  undergoes,  are  due  to  changes  in 
these  tubercles.    See  Tubercle. 

Tubercle  bacilli  have  been  found  in  scrofa- 
louB  lymphatic  glands  as  in  all  other  tuber- 
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cular  lesions,  and  experiment  shows  that 
inoculation  of  portions  of  the  diseased  glands 
produces  tuberculosis  in  the  lower  animals 
indistinguishable  from  that  resulting  fi-om 
infection  with  any  other  tuberculous  ma- 
terial. The  view  expressed  in  the  first 
issue  of  this  work  that  glandular  scrofula 
is  a  truly  tuberculous  disease  has  therefore 
been  amply  confirmed.  The  tubercle  bacilli 
may  be  derived  from  a  tubercular  affection  of 
the  skin  or  mucous  membrane,  the  lymphatic 
vessels  of  which  enter  the  affected  gland,  or 
the  microbe  may  pass  into  the  lymph  spaces 
through  accidental  abrasion  of  the  skin,  or 
through  an  unbroken  mucous  surface,  such 
as  that  of  the  mouth,  tonsil,  or  nose.  That 
is  to  say,  a  primary  tubercular  lesion  of  some 
mucous  or  cutaneous  district  is  not  essential 
for  the  transmission  of  the  bacilli  to  the 
neighbouring  glands.  This  is  well  seen  in 
the  common  case  of  primary  tuberculosis  of 
the  bronchial  and  mesenteric  glands  without 
disease  of  the  bronchial  or  intestinal  mucous 
membrane.  The  tuberculous  process  may 
remain  limited  to  the  gland,  or  it  may  prove 
the  starting-point  of  general  tuberculosis. 
In  the  first  case,  the  caseous  material  be- 
comes encapsulated  and  often  calcified,  or 
suppuration  may  occur  and  the  remnants  of 
the  diseased  gland  may  be  discharged.  In 
the  other  case,  the  bacilli  may  pass  through 
the  gland  into  the  efferent  lymphatics,  and 
reach  the  general  circulation  through  the 
thoracic  duct,  and  thus  disseminate  the 
disease  throughout  the  body. 

Symptoms. — In  the  living  person  strumous 
lymphadenitis  may  be  distinguished  from 
what  we  may  call  genuine  lymphadenitis. 
The  chief  character  of  the  scrofulous  disease 
consists  in  its  obstinacy,  intractabiUty,  per- 
tinacity. Once  enlarged,  the  strimious  gland 
remains  enlarged  for  a  long  time.  The 
reason  of  this  lies  in  the  nature  of  the  tuber- 
culous inflammation  and  its  products.  A. 
genuine  lymphadenitis,  in  a  healthy  person, 
will  resolve,  suppurate,  or  organise  in  a  short 
time.  In  struma  vera,  resolution,  suppura- 
tion, and  organisation  take  place  very 
slowly,  even  when  they  take  place  at  all. 
Commonly  the  inflammatory  products  re- 
main where  they  were  produced,  inert  and 
passive,  and  sooner  or  later  imdergo  the 
cheesy  change.  Hence  the  intractability  of 
strumous  lymphadenitis. 

In  many  instances  of  persistent  glandular 
enlargement  associated  with  chronic  eczema 
or  dermatitis,  the  epithet '  scrofulous,'  so  freely 
used  in  former  times,  is  not  justified,  as  the 
disease,  though  chronic  and  intractaJble,  is 
not  actually  tuberculous. 

Other  Scrofulous  Affections. — In  the 
case  of  the  skin,  scrofuloderma,  a  condition 
mostly  secondary  to  suppiu'ating  caseous 
lymphatic  glands,  imquestionably  merits 
the  term  '  scrofulous.'  Again,  lupus  seems  to 
be  a  chronic  tuberculosis  of  the  skin.  But 
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most  of  the  diseases  styled  scrofulides  by  the 
French  school  are  not  tuberciilous.  A.  per- 
sistent swelling  or  chronic  oedema  of  the 
subcutaneous  tissue  of  the  lips  and  eyelids 
is  not  micommon  in  '  scrofulous '  persons, 
but  this  condition  cannot  be  regarded  as 
characteristic.  Turning  now  to  the  mucous 
membranes,  a  certain  number  of  cases  of 
otitis,  rhinitis,  and  similar  affections,  can  be 
shown  to  be  tuberculous,  but  many  chronic 
inflammations,  from  their  obstinate  nature, 
are  erroneously  ascribed  to  the  same  cause. 
Most,  if  not  all,  of  the  scrofulous  diseases  of 
bones,  joints,  and  viscera,  including  cold  ab- 
scesses, are  tuberculous.  For  further  infor- 
mation on  this  point  the  reader  should  con- 
sult the  appropriate  articles.  It  may  be 
doubted  whether  the  term  '  scrofula '  or 
'  struma '  should  be  retained,  seeing  that 
from  our  present  standpoint  it  is  only  appli- 
cable to  tuberculous  affections.  If  used  in 
its  former  loose  sense,  to  include  tuberculous 
and  non-tuberculous  disorders,  it  is  altogether 
misleading  and  objectionable. 

The  Scrofulous  Diathesis.  —  After 
what  has  been  said  above  concerning  the 
relations  of  scrofula  and  tuberculosis,  it  is 
unnecessary  to  discuss  the  question  of  a 
scrofulous  diathesis  separately;  and  on  this 
subject,  as  well  as  on  the  subjects  of  the 
setiology  and  pathology  of  scrofula,  reference 
should  be  made  to  the  article  on  Tubercle. 

Treatment. — The  treatment  of  scrofula 
is  preventive  and  curative ;  and  relates, 
moreover,  to  the  strumous  disposition  and 
the  dependent  structural  lesions.  The  pre- 
vention of  the  disposition  clearly  consists  in 
avoiding  the  predisposing  and  exciting  causes 
thereof.  Its  c\vc&  is  to  be  sought  in  carrying 
out  the  rules  of  health  :  fresh  air  and  sun- 
light are  especially  needful  (see  Personal 
Health  ;  and  Tubercle).  Iodine,  once 
thought  to  be  a  specific,  has  much  sunk  in 
repute ;  cod-liver  oil  ought  perhaps  to  be 
reckoned  a  food  rather  than  a  drug.  The  cure 
of  the  local  lesions,  by  these  or  by  surgical 
means,  does  not  only  relate  to  the  sundry 
lesions  themselves,  but  is  also  a  means  of 
preventing  further  development  of  the  dis- 
ease. Cure  and  prevention  thus  go  hand 
in  hand.  The  treatment  of  the  primary 
local  inflammations  will  be  found  in  the 
appropriate  articles.  With  regard  to  the 
glandular  abscesses,  the  chief  source  of 
general  tubercular  infection,  it  would  seem 
to  be  more  reasonable  to  favour  an  outward 
discharge  of  the  matter,  than  to  strive  to 
promote  its  absorption.  S.  J .  Gee. 

Percy  Kidd. 

SCURF. — A  popular  name  for  the  bran- 
like exfoliation  which  forms  at  the  roots  of 
the  hair.  It  is  composed  of  the  normal  de- 
squamation of  the  epidermis  of  the  scalp,  with 
the  addition  of  the  epithehal  exuvise  thrown 
off  by  the  hair-follicles.    See  Pityriasis. 


SCURVY.— Synon.  :  Scorbutus ;  Fr. 
Scorbut ;  Ger.  Sclia/rhoclc. 

Definition. — Scurvy  is  characterised  clini- 
cally by  intense  general  debility  ;  sponginess 
and  swelling  of  the  gums ;  ecchymoses, 
closely  resembling  bruises,  about  the  thighs 
and  legs ;  a  brawny  hardness  about  the 
flexures  of  the  larger  joints,  and  sometimes 
a  contraction  of  the  muscles  of  the  calves ; 
pearly  conjunctivae ;  and  a  sallow  aspect 
somewhat  akin  to  mild  jaundice. 

From  a  pathological  point  of  view  the 
disease  is  characterised  by  effusion  of  a 
semi-organisable  fibrinous  material  in  the 
tissues  of  the  gums,  between  the  striae  of 
the  muscles  of  the  thighs,  legs,  and  some- 
times (but  comparatively  seldom)  of  the 
arms,  and  also  between  the  periosteiun 
and  the  bones  of  the  extremities,  and  occa- 
sionally of  the  ribs ;  ecchymoses  sometimes 
formd  about  the  thoracic  and  abdominal 
aortas  and  the  alimentary  canal;  and  a 
generally  blanched  condition  of  all  the 
tissues. 

Etiology. — Scurvy  is,  in  an  eminent 
degree,  cosmopolitan.  It  may  prevail  in  a 
mild  or  severe,  an  intermittent  or  endemic 
form,  in  any  latitude,  in  any  country,  or 
among  any  variety  of  the  human  race, 
inasmuch  as  the  predisposing  and  exciting 
causes  may  exist  anywhere  under  certain 
circumstances.  War,  famine,  shipwreck, 
or  any  other  accident  or  exigency  that  de- 
prives human  beings  for  a  length  of  time 
of  fresh  vegetable  food  is  sufiicient  to  intro- 
duce scurvy  into  a  community.  Although 
very  vaguely  described  by  Hippocrates  and 
other  early  writers,  there  is  no  doubt  that 
in  semi-civilised  and  savage  countries  scurvj- 
was  endemic.  Most  miUtary  historians,  who 
have  chronicled  the  sanitary  circumstances 
of  armies  from  the  thirteenth  century  to 
the  date  of  the  last  American  war,  speak  of 
its  ravages,  and  m  the  early  months  of  the 
Crimean  War  the  French  lost  more  men  by 
scurvy  than  by  the  guns  of  the  enemy.  It 
has  also  from  the  earliest  times  been  a  chief 
foe  to  sailors ;  and  until  the  beginning  of  the 
seventeenth  century,  it  constituted  a  formid- 
able item  in  the  mortality  list  of  the  navy  in 
this  as  in  other  countries.  In  the  spring  of 
1840  an  outbreak  of  the  disease  occurred 
among  the  prisoners  at  the  Millbank  Peniten- 
tiary, and  was  confined  exclusively  to  the 
military  sections  of  the  inmates,  whose  diet 
differed  in  one  important  respect  from  that 
of  the  other  convicts.  The  last  extensive 
outbreak  on  land,  other  than  those  that  have 
arisen  in  consequence  of  war,  occm-red  in  Ire- 
land during  the  potato  famine  in  1847,  when 
the  inhabitants  suffered  severely.  Since,  how- 
ever, the  prophylactic  properties  of  a  vege- 
table diet  have  been  understood,  scm-vy, 
except  in  times  of  war,  has— unless  under 
very  exceptional  and  always  preventable  con- 
ditions—ceased to  assume  formidable  pro- 
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portions  either  ashore  or  afloat.  It  is  indeed, 
in  civilised  communities,  very  rarely  found 
on  land.  It  is  almost  extinct  in  the  Eoyal 
Navy,  except  the  outbreak  in  the  last 
Arctic  expedition  under  Sir  George  Nares; 
owing  to  the  introduction  of  lime-  and  lemon- 
juice,  and  also  to  the  greater  variety  in  the 
scales  of  diet.  During  the  last  eight  years 
it  has  diminished  in  the  British  Mercantile 
Marine  by  fi-om  70  to  80  per  cent.,  in  con- 
sequence of  legislative  enactments  that 
seciure  a  proper  quantity  and  quality  of 
antiscorbutics  to  the  crews  of  all  long- voyage 
ships.  Cases  of  the  disease  are  still  seen 
occasionally  at  the  Seamen's  Hospital  at 
Greenwich,  usually  associated  with  some 
other  disease,  as  dysentery,  ague,  &c. ;  but  in 
some  instances  clearly  caused  by  careless- 
ness, either  on  the  part  of  the  captain  in 
serving,  or  on  the  part  of  the  crew  in  not 
taking,  the  lime-juice  provided. 

Pathology  and  Anatomical  Chaeacters. 
Although  the  setiology  of  scin:vy  is  so  well 
imderstood,  yet  we  are  still  in  ignorance  of 
the  precise  nature  of  the  alterations  of  the 
blood  and  tissues  which  precede  and  accom- 
pany the  development  of  the  disease.  The 
most  important  contributions  hitherto  made 
to  our  knowledge  of  the  pathology  of  scurvy 
are  those  of  the  late  Mr.  George  Busk  and  Sir 
Alfred  Garrod.  The  former,  in  a  series  of  ana- 
lyses made  of  the  blood  drawn  from  scorbutic 
patients,  showed  that  there  was  a  consider- 
able diminution  of  the  red  blood-corpuscles, 
an  increase  in  the  amount  of  fibrin  and  albu- 
men, and  no  decrease  in  the  amount  of 
potassium  salts.  Sir  Alfred  Garrod  observed 
that  in  scorbutic  diets  potassiimi  existed  in 
smaller  quantities  than  in  antiscorbutic  ones, 
and  was  led  to  determine  the  amount  of  that 
substance  in  the  blood  and  urine  of  a  patient 
sufi'ering  from  scurvy,  and  he  found  it  con- 
siderably duxiinished.  From  this  observa- 
tion, he  brought  forward  the  theory  that 
scurvy  depended  upon  a  deficiency  of  potas- 
sium in  the  system.  The  fact  that  potassium 
is  diminished  in  the  urine  of  patients  suffering 
fi-om  scurvy  has  been  confirmed  by  Dr.  Ealfe 
and  others.  But  it  is  doubtftil  whether  the 
disease  is  produced  by  a  deficiency  of  that 
base  in  the  system,  since  the  administration 
of  large  quantities  of  beef-tea,  contauiing 
more  potassium  than  in  the  ordinary  anti- 
scorbutic dietary  of  the  Seamen's  Hospital, 
faUs  to  exercise  a  curative  effect,  and  it  is 
not  till  the  patient  obtains  lime-juice  or 
potato  that  he  recovers.  Dr.  Buzzard  con- 
siders that,  although  the  organic  acids  and 
potassium  separately  do  not  represent  the 
requisite  material,  it  is  to  be  found  in  the 
chemical  combination  of  the  acid  and  the 
base.  The  writer,  from  observations  founded 
on  the  effect  which  the  withdrawal,  for  a 
considerable  period,  of  all  fresh  succulent 
vegetables  and  fruits  has  on  the  urine  of 
healthy  persons,  and  from  the  analyses  of 


urines  from  patients  suffering  from  the  dis- 
ease, has  concluded  that  the  '  primary  alter- 
ations in  scurvy  seem  to  depend  on  a  general 
alteration  between  the  various  acids,  inor- 
ganic as  well  as  organic,  and  the  bases  found 
in  the  blood,  by  which  (a)  the  neutral  salts, 
such  as  the  chlorides,  are  either  increased 
relatively  at  the  expense  of  the  alkaline  salts ; 
or  (b)  that  these  alkaline  salts  are  absolutely 
decreased.  This  condition  produces  diminu- 
tion of  the  normal  alkalinity  of  the  blood; 
and  he  suggests  that  this  diminution  pro- 
duces the  same  results  in  scurvy  patients  as 
happens  in  animals  when  attempts  are  made 
to  reduce  the  alkalinity  of  the  body  (either 
by  injecting  acids  into  the  blood  or  feeding 
with  acid  salts),  namely,  dissolution  of  the 
blood-corpuscles,  ecchymoses  and  blood- 
stains on  mucous  surfaces,  and  fatty  degene- 
ration of  the  muscles  of  the  heart,  the 
muscles  generally,  and  the  secreting  cells  of 
the  liver  and  kidney.' 

The  most  marked  morbid  changes  of 
scurvy  are  the  oedematous,  spongy,  and 
occasionally  ulcerated  gums  ;  the  bruised- 
like  condition  of  the  legs ;  and  the  brawny 
hardness,  confined  usually  to  the  gastrocne- 
mius and  hamstring  muscles.  On  cutting 
these  across,  tough  fibrinous  effusions  are 
found  packed  between  the  muscular  striae, 
giving  the  cut  surface  a  streaky  appearance. 
If  the  anterior  surface  of  the  tibia  be  exa- 
mined, the  same  kind  of  effusion  will  be  often 
found  between  the  periosteum  and  the  bone. 
It  would  appear  that  the  effusion  is  due,  not 
to  the  degenerated  condition  of  the  vessels, 
but  to  a  chemical  alteration  of  the  blood. 
Also  hsBmorrhagic  effusions  are  sometimes 
found  beneath  the  periosteum,  or  between  the 
epiphyses  of  the  larger  joints,  especially  when 
scurvy  has  proved  fatal  in  children. 

In  severe  cases  the  ribs  will  sometimes  be 
found  detached  from  the  cartilages,  and  old 
fractures  occasionally  become  disunited. 
Beyond  a  general  anaemic  condition,  and 
occasional  ecchymotic  spots  about  the  pleura 
and  pericardium,  the  contents  of  the  thorax 
present  no  special  appearances.  In  examin- 
ing the  abdominal  viscera,  attention  should 
be  directed  to  the  spleen,  which  is  usually 
friable,  and  often  rotten  and  pulpy ;  to  the 
external  coats  of  the  intestines,  in  which 
patches  of  effusion  wiU  frequently  be  found ; 
and  to  the  mucous  coat  of  the  large  intes- 
tine, which,  if,  as  is  frequently  the  case,  the 
disease  be  complicated  with  dysentery,  will 
be  studded  with  ulcers  of  varying  depth, 
which  have,  however,  entirely  lost  their 
dysenteric  character,  and  become  ragged 
along  the  edges,  ill-defined,  but  not,  as  a 
rule,  very  much  excavated.  The  body  is 
not  always  badly  nourished,  and  the  cheeks 
are  usually  puffy  on  account  of  the  swollen 
gums  ;  but  local" or  general  dropsy  is  seldom 
present. 

Symptoms. — The  most  striking  features  of 
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scurvy  are  a  complexion  of  saUow,  dull 
leaden  hue,  analogous  only  to  that  of  a 
patient  who  has  been  for  a  long  time  sub- 
ject to  attacks  of  some  form  of  remittent 
or  intermittent  fever,  or  to  that  of  a  person 
recovering  from  jaundice;  pearly-white  con- 
junctivEe ;   puffy    and   sometimes  bloated 
cheeks ;  gums  spongy,  bluish-red  in  colour, 
swollen  sometimes  to  such  an  extent  as  to 
hide  the  teeth  both  in  front  and  behiad,  and 
tending  to  bleed;  teeth  more  or  less  loose, 
some  already  lost ;  tongue  clean  and  pale  ; 
no  special  characteristic  about  trunk  and 
npj)er  limbs  (though  the  latter  are  now  and 
then   slightly   ecchymosed)  ;   shortness  of 
breath,  but  no  other  chest  complication  ;  no 
abdominal  tenderness  or  anything  abnormal 
as  to  the  functions  of  the  abdominal  organs ; 
thighs  and  legs  usually  presenting  a  more 
or  less  bruised  appearance,  particularly  just 
above  and  below  the  knees  ;  brawny  indura- 
tions of  the  hams  and  calves  of  the  legs, 
often  painful  and  tender ;  and  the  effusions 
previously  described  may  be  so  dense  and 
abundant  as  to  fix  the  legs  in  a  semi-flexed 
position.    Node-like  swellings  are  also  often 
observed  over  the  tibia,  ovidng  to  effusions 
between  the  periosteum  a  id  the  bone.  The 
sweUing  of  the  gums  is  specially  noticeable 
round  decayed  teeth,  and  old  injuries  to  the 
limbs  seem  to  determine  the  characteristic 
effusions  more  particularly  than  those  free 
from  injury.     There  are  also  usually  a  large 
number  of  spots  and  patches,  very  much 
like  those  of  purpura,  scattered  indifferently 
about  the  lower  lunbs.    There  is  sometimes 
considerable  oedema  about  the  ankles  ;  but, 
in  uncomplicated  scurvy,  pitting  on  pressure 
anywhere  is  the  exception  rather  than  the 
rule.  The  bowels  are  more  or  less  constipated, 
the  appetite  is  good,  and  there  is  no  thirst. 
The  breath  has  a  pecuhar  offensive  odour, 
and  this  may  be  aggravated  by  ulceration  or 
sloughing  of  the  gums,  or  necrosis  of  the  jaw. 
General  debility  varies  in  degree,  but  may  be 
excessive,  with  weak  voice,  and  some  tendency 
to  fainting,  if  the  patient  is  put  or  kept  in 
a  sitting  position.     He  feels  more  or  less 
general  aching,  and  a  sensation  of  contusion 
in  the  legs.    The  skin  is  dry  and  harsh,  and 
desquamates  over  the  legs.    Heart  and  lung 
sounds  are  normal.    The  urme  is  free  from 
albumin,  of  normal  specific  gravity,  with 
abimdant  chlorides.    Urea,  phosphates,  and 
potassium  are  said  to  be  deficient. 

Complications  and  Sequel^.— Simple 
scurvy  is  now  rarely  seen  inland,  except  among 
the  extreme  poor  who  may  be  unable  to  pur- 
chase vegetables,  and  who  live  merely  on  tea 
and  bread.  Nor  is  it  very  often  seen  afloat. 
It  still,  however,  complicates  to  a  consider- 
able extent  diseases  or  accidents  that  occur 
at  sea,  and  so  prolongs  convalescence  almost 
indefinitely.  A  sailor,  for  example,  goes 
out  from  England  to  Calcutta,  and  shortly 
after  arrival  in  that  port  is  attacked  with 


dysentery  or  intermittent  fever,  fractures  a 
limb,  or  becomes  syphilitic.    He  remains  in 
India  a  very  short  time,  ships  in  a  con- 
valescent and  enfeebled  condition,  lies  up 
before  the  ship  has  been  at  sea  many  days, 
and  probably  does  little  or  no  work  during 
the  entire  passage.     The  berth  that  he 
occupies  constantly  (and  with   very  little 
change  of  clothing)  is  probably  wet,  his  food 
scanty  and  unvaried,  and  his  lime-juice  or 
other  antiscorbutics  (as  he  cannot  go  to  fetch 
them)  served  out  irregularly,  or  perhaps  re- 
fused when  given.  Under  such  circumstances, 
scurvy  soon  begins  to  '  colour  '  the  original 
disease.     The  intestinal  canal  in  cases  of 
dysentery,  the   spleen  in   cases   of  ague, 
buboes,  and  chancres  in   syphilis,  are  all 
attacked,     so     to     speak,  scorbutically. 
Wounds,   scratches,  iilcers,   or   any  other 
breaches   of  surface   will  not  heal,  and 
fractures  sometimes  become  disunited ;  so 
that,  as  a  consequence,  the  recovery  of  the 
patient  after  his  arrival  is  deferred  (solely 
on  account  of  the  existence  of  this  scorbutic 
condition)  for  several  weeks  or  months.  In 
fact,  all  processes  of  repair,  internally  and 
externally,  appear  to  be  arrested,  and  no  ad- 
vance is  made  until  the  scorbutic  symptoms 
have  entirely  disappeared.    Nyctalopia  is 
sometimes  associated  with  scurvy,  and  it  may 
be  considered  that  night-blindness  is  induced 
by  scorbutic  conditions,  inasmuch  as  this 
affection  has  decreased  pari  passu  as  scurvy 
has  diminished  in  the  British  Mercantile 
Marine,  and  is  now  seldom  complained  of 
by  sailors.    In  bad  cases,  hsemorrhage  may 
take  place  from  mucous  surfaces.  Nausea  and 
vomiting  may  also  occur. 

The  sequelEe  of  uncomplicated  scurvy  are, 
practically  speaking,  nil,  for  the  patient,  when 
properly  treated,  makes  a  rapid  and  complete 
recovery,  leaving  no  trace  of  the  disease 
behind.  There  appears,  however,  to  be  little 
doubt  that  one  illness  renders  the  patient  less 
able  to  resist  successfully  future  attacks  of 
the  disease,  if  placed  under  the  same  pre- 
disposing conditions.  Several  instances  are 
recorded  of  old  sailors,  who  have  been  the 
subjects  of  two  or  three  attacks ;  but  these 
have  been  generally  compHcated  with  some 
other  disorder,  delirium  tremens  being  occa- 
sionally superadded. 

Diagnosis.— The  diagnosis  of  scurvy  can- 
not be  difiicult  if  the  syrnptoms  described 
above  exist,  and  a  dietetic  history  is  carefully 
made  out.  As  Parkes  records,  in  a  very 
valuable  paper  pubhshed  on  that  subject  m 
the  second  volume  of  the  British  and  Foreign 
Medico-C7iirurgical  Eevietv,  '  it  may  be  con- 
fidently asserted  that  an  invariable  antecedent 
of  every  case  of  scurvy  is  a  deficiency  or 
absolute  want  of  fresh  vegetable  food.'  This 
important  item  of  mformation  being  estab- 
lished, the  spongy  gums,  and  the  braised-like 
condition  of  the  lower  limbs  (this  latter  con- 
dition not  being  connected  with  any  history 
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of  accident  or  injury),  with  great  general 
debility,  should  be  sufficient  to  determme  the 
natiure  of  the  disease.  For  even  m  mild  cases 
the  condition  of  the  gums  is  quite  unlike 
that  produced  by  merciury.  Moreover,  the 
merciurial  foetor  is  absent,  but  a  fcBtid,  earthy 
odour  exists.  Nor  has  the  dull  blue  margin 
seen  in  the  gums  in  cases  of  lead-poisoning 
any  resemblance  to  the  scorbutic  condition. 
Scurvy  might  be  occasionally  confounded  with 
purpura,  as  in  some  cases  hsemorrhagic  spots 
only  exist  about  the  legs,  with  no  ecchymoses 
or  hardness  round  the  calf  and  hamstring 
muscles.  But  the  condition  of  the  mouth, 
the  absence  of  severe  cachexia,  and,  as 
Niemeyer  remarks,  the  comparative  absence 
of  epistaxis,  hsematemesis,  hsematoma,  and 
bloody  evacuations  from  the  bowels  in 
scurvy,  will  aid  at  once  to  settle  the 
diagnosis.  The  disease  is  now,  under 
ordinary  cu'cumstances,  rare  among  women 
and  children.  The  possibiUty  of  its  exist- 
ence shotdd  not,  however,  be  overlooked. 
Single  cases  are  occasionally  noted  by  phy- 
sicians, caused  for  the  most  part  by  pur- 
suing strictly  a  scorbutic  regimen,  for  the 
purpose  of  combating  some  other  obstinate 
disorder. 

Prognosis. — Scurvy  existing  apart  from 
other  maladies  is  not  a  fatal  disease.  The 
patient  may  be  seen  in  a  state  of  excessive 
prostration,  with  feeble  pulse,  whispering 
voice,  and  a  tendency  to  syncope  unless  the 
recumbent  position  be  rigorously  maintained ; 
but  a  few  days'  rest,  under  favourable  con- 
ditions, and  proper  treatment,  produce  a 
marvellous  change,  which  results  in  a  steady 
and  very  satisfactory  convalescence.  But 
before  this  prognosis  is  given,  care  should  be 
taken  to  ascertain  that  the  scurvy  does  not 
cover  any  other  chronic  or  organic  disease. 
Dysentery,  syphilis,  and  the  various  forms  of 
intermittent  fever  are  undoubtedly  its  worst 
comphcations,  and  either  of  these  maladies 
will,  even  under  favourable  circumstances, 
prolong  convalescence  considerably.  The 
duration  of  the  disease  is  limited  only  by  the 
causes  that  produce  it,  for  as  long  as  the 
scorbutic  diet  and  other  predisposing  con- 
ditions exist,  so  long  will  the  disease  retain 
the  mastery,  and  progressively  increase  in 
severity. 

Treatment.— If  the  patient,  when  first 
brought  under  notice,  be  so  ill  as  to  be  tm- 
able  to  walk  or  stand,  great  care  should  be 
taken  that  the  recumbent  position  is  adopted 
and  maintained.  Many  severe  cases  of 
scurvy  have  been  lost  by  the  neglect  of  this 
apparently  simple  precaution.  The  patient, 
in  the  absence  of  the  nurse,  sits  up  in  bed, 
and  has  a  sudden  attack  of  syncope,  from 
which  he  never  recovers.  Having  regard  to 
this,  let  the  patient  be  undressed  carefully, 
and  washed  (without  a  bath),  any  wounds  or 
abrasions  being  covered  with  simple  water- 
dressing.     The  direct   treatment  of  the 


disease  is  almost  purely  dietetic,  starting 
upon  the  principle  that  want  of  fresh  vege- 
table diet  has  been  the  exciting  cause  of  the 
illness.  So  the  diet  should  consist  of  mashed 
potatoes ;  any  variety  of  green  meat  (the 
CrucifercB  being  perhaps  the  best) ;  oranges, 
pears,  apples;  and,  as  a  convenient  anti- 
scorbutic, lime-  or  lemon-juice  at  the  rate  of 
from  three  to  four  ounces  daily,  mixed  with 
about  eight  times  its  bulk  of  water,  sweetened 
to  taste,  and  used  as  a  drink.  Solid  animal 
food  should  be  given  at  least  once  a  day,  and 
in  liberal  quantity,  as  soon  as  it  can  be  pro- 
perly masticated.  We  begin  in  bad  cases  with 
beef-tea,  mutton-broth,  milk,  eggs,  fish,  and 
minced  meat — in  fact,  any  and  all  varieties  of 
nutritious  animal  food,  in  conjunction  with 
the  vegetable  diet ;  for  the  appetite  is  usually 
good,  and  the  digestive  powers  almost  un- 
impaired. If  great  prostration  exist,  brandj', 
in  small  and  frequent  doses,  must  of  course 
be  given ;  but,  as  a  general  rule,  very  little 
is  required.  Malt  liquors  are  undoubtedly 
antiscorbutic,  and  it  is  well  to  give  a  pint  of 
ale  or  porter  daily  if  no  dysenteric  complica- 
tion exist.  Milk  is  also  to  a  certain  extent 
antiscorbutic,  and  should  be  given  freely. 
As  regards  medicinal  treatment,  little  or 
nothing  need  be  done.  All  active  treat- 
ment, general  or  local,  is  almost  useless. 
The  administration  of  mercury  to  scorbutic 
patients  (through  errors  of  diagnosis)  did, 
in  former  years,  an  enormous  amount  of 
mischief,  and,  even  in  the  presence  of  chest 
complications,  all  counter-irritants  to  the 
skin  must  be  avoided.  Chlorate  of  potas- 
sium, in  the  form  of  a  mouth- wash,  or 
given  internally,  probably  assists  to  cleanse 
and  purify  the  gums  and  mouth ;  and  if  old 
ulcers  or  open  sores  exist  upon  any  part  of 
the  body,  lint,  wetted  with  weak  lime-juice, 
is  said  to  promote  a  healthy  surface.  But 
whether  any  compHcation  be  internal  or 
external,  no  processes  of  elimination  or  repair 
will  advance  satisfactorily  until  the  scorbutic 
symptoms  disappear.  If  no  grave  disorder 
beyond  the  scurvy  exist,  recovery  is  very 
rapid,  and  few  diseases  are  so  eminently 
satisfactory  to  treat.  The  gum-swellings 
recede,  and  the  ecchymoses  on  the  legs  begin 
to  disappear  after  two  or  three  days  of  treat- 
ment ;  and  the  brawny  tenderness  of  the 
muscles  of  the  lower  limbs  diminishes 
daily,  the  fibrinous  effusions  causing  it  being 
steadily  and  quickly  absorbed.  Dysentery  is 
the  most  common  complication  of  scurvy, 
and  is  usually  tedious  and  troublesome.  A 
fair  trial  should  be  given  to  the  treatment 
above  recommended,  excluding  malt  liquors, 
and  substituting  a  small  allowance  of  brandy, 
and  as  a  rule  the  dysentery  and  scurvy  will 
disappear  together. 

The  antiscorbutic  treatment  proper  to 
combat  the  advent  of  this  disease  is  suffi- 
ciently indicated  in  the  above  i-emarks,  for 
it  wUl  be  plainly  seen  that  scmwy  is  due  to 
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the  absence  of  certain  necessary  ingredients 
in  diet.  When  these  ingredients  cannot  be 
given  in  the  usual  form,  the  most  convenient 
substitutes  are  lime-juice,  lemon-juice,  and  in 
a  minor  degree  citric  acid.  Sir  Alfred  Garrod 
recommends  salts  of  potassium.  But  the 
great  mass  of  evidence,  collected  during  the 
last  fifty  years,  goes  to  prove  that  lime-  and 
lemon-juice  contain,  in  natural  combination, 
the  best  and  most  convenient  prophylactic 
elements  against  scurvy.  Its  use  in  the 
Eoyal  Navy  has,  since  the  close  of  the  last 
century,  been  chiefly  instrumental  in  driving 
the  disease  out  of  the  Service ;  and  legislative 
enactments  passed  in  1867,  whereby  a  proper 
and  genuine  supply  of  juice  was  secured  to 
all  British  sailors,  have  resulted  in  the  de- 
crease of  scm'vy  in  our  own  Mercantile 
Marine  by  from  70  to  80  per  cent. 

Chaeles  H.  Ralfe. 

SCYBALA  {a-Kv^aXov,  dung).— Faeces  in 
the  form  of  hard  rounded  lumps,  whether 
discharged  or  retained  in  the  intestine.  See 
Stools. 

SEA- AIR  ;  SEA-BATHS.— The  phy- 
siological and  therapeutical  effects  of  sea- 
bathing cannot  be  separated  from  those  of 
sea-air ;  for  it  is  impossible  to  take  sea-baths 
without  being  under  the  influence  of  sea-air ; 
and  the  stay  at  the  seaside  alone,  without 
sea-bathing,  produces  on  many  constitutions 
all  the  effects  which  are  usually  ascribed  to 
sea-bathing.  Residence  at  the  seaside,  that 
is,  the  influence  of  sea-air,  is  to  be  regarded 
as  a  special  kind  of  climatic  treatment,  while 
the  action  of  the  sea-bath  is  analogous  to  the 
stimulating  forms  of  the  cold-water  treat- 
ment. 

As  the  sea-air  and  the  sea-bath  owe  part 
of  their  properties  to  the  constitution  of  sea- 
water,  it  will  be  well  to  begin  with  the  latter, 
then  to  consider  the  characters  and  influences 
of  the  sea-air  and  the  sea-bath,  and  add  some 
notes  on  seaside  watering-places. 

Sea- water.  —  Temperature.  —  The  sea- 
water  is  of  more  equable  temperature  than 
the  surrounding  air.  It  is,  as  a  rule,  warmer 
than  the  atmosphere  in  winter,  and  cooler 
than  in  summer ;  although  on  chilly  days  in 
summer,  especially  after  a  series  of  hot  ones, 
the  temperature  of  the  sea-water  is  often 
higher  than  that  of  the  air.  The  variations 
of  the  temperature  of  sea-water  from  night 
to  day,  and  from  one  day  to  another,  are 
much  less  than  those  of  the  an-.  It  would, 
however,  be  erroneous  to  assume,  as  is  some- 
times done,  that  the  temperature  of  the  sea- 
water  near  the  shore  is  the  same  at  dif- 
ferent times  of  the  day.  The  writer  has 
often  measured  it  at  the  Riviera,  and  the 
south  coast  of  England,  and  has  repeatedly 
found  it  on  calm  and  sumiy  days  at  one  p.m. 
and  two  p.m.,  from  5°  to  7°  F.  higher  than 
on  the  same  days  at  seven  or  eight  a.m. 


As  to  the  different  seasons,  the  sea-water 
reaches  its  highest  temperature  in  summer 
much  later  than  the  air ;  and  as  it  loses  its 
heat  less  rapidly  than  the  latter,  it  is  mostly 
warmer  in  autumn  and  winter  than  the  sur- 
rounding air,  and  gives  off  warmth  to  the 
latter.  During  the  sea-bathing  season, 
namely,  from  the  end  of  May  to  the  beginning 
of  October,  the  temperature  of  the  sea-water 
at  the  coasts  of  England,  the  north  of  France, 
Belgium,  Holland,  and  Germany,  varies  in 
general  fr-om  about  56°  to  72°  F.,  while  in 
the  Bay  of  Biscay  and  in  the  Mediterranean 
it  is  considerably  higher. 

Constituents. — Sea- water  holds  in  solution 
a  large  amount  of  salts,  varying  somewhat  in 
different  localities,  and  slightly  even  in  the 
same  place  at  difl'erent  times.  The  Mediter- 
ranean is  richest,  with  about  2|  to  3^  per 
cent. ;  whilst  the  water  at  the  coasts  of  the 
British  Channel  and  German  Ocean  varies 
from  2;^^  to  3^^  per  cent.  The  water  of  the 
Baltic,  owing  to  the  large  number  of  streams 
which  enter  it,  is  much  less  salt,  containing 
only  about  ^  per  cent.  Five-sixths  of  all  thp 
salts  are  chlorides  of  sodium  and  magnesium, 
whilst  the  remainder  consist  of  the  sulphates 
and  carbonates  of  calciima,  magnesium,  and 
potassium* 

Sea-air. — The  sea-air,  and  the  air  at  the 
sea-shore,  are  considerably  influenced  by  the 
constant  evaporation  taking  place  from  the 
sea,  and  also  by  the  temperature  of  the  sea- 
water.  Owing  to  these  circumstances,  the  sea- 
[  air  contains  in  general  more  moisture,  relative 
j  as  well  as  absolute ;  and  is  more  equable  in 
temperature,  the  summer  being  less  hot,  and 
the  winter  less  cold,  at  the  seaside  than  at  in- 
land places  in  the  same  latitude;  the  day  also 
may  be  regarded  as  less  warm  in  summer, 
the  night  as  less  cold  in  winter.    A_  very  im- 
portant fact  is  the  comparative  purity  of  the 
sea-air  from  organic  admixture  and  inorganic 
dust,  while  the  occasional  presence  of  a  greater 
or  smaller  amoimt  of  saline  particles  cannot 
be  regarded  as  a  disadvantage.    The  amount 
of  ozone  is  greater;  that  of  carbonic  acid 
smaller.    The  variations  of  the  barometer 
!  are  greater,  but  more  regular  in  their  oc- 
i  currence,  and  this  possibly  exercises  a  bene- 
ficial mfluence  on  the  functions  of  life.  The 
gi-eater  density  of  the  atmosphere,  which 
means  a   comparatively  large   amount  of 
oxygen  in  a  given  volmne  of  air,  is  often 
{  considered  as  one  of  the  principal  causes  of 
!  the  stimulating  effect  of  sea-au: ;  but  Frank- 
'  land's  and  Tyndall's  experiments  on  combus- 
tion  render  the  usual  reasonmg  on  this  point, 
'  with  regard  to  combustion  and  tissue-change, 
rather  doubtful.    Nor  is  the  fact  to  be  over- 
I  looked  that  the  air  at  the  sea-shore  is  mostly 
!  in  greater  agitation  than  the  inland  air ;  and 
by  this  cu-cumstance  is  probably  to  be  ex- 
plained the  experience  of  Benecke  ('  Sea-air 
!  and  Momitain-air,'  Dcutsch.  Arch.  f.  khn. 
Med.,  vol.  xiii.  p.  80 ;  1874)  that  the  same 
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body  of  hot  water  loses  its  heat  more  rapidly 
at  the  sea-shore  than  at  various  elevations  in 
Switzerland,  varying  from  3,000  to  6,000  feet 
above  sea-level— an  experience  from  which 
we  may  infer  that  Hving  bodies  likewise  give 
off  more  heat  at  the  sea-shore  than  in  elevated 
inland  regions.  The  physiological  efiBcts  of 
sea-afr  may  be  designated,  with  Braun  (Cura- 
tive Effects  of  Baths  and  Waters,  EngUsh 
edition,  1875,  p.  253),  as  '  powerful  stimula- 
tion of  the  change  of  substance,  both  retro- 
gressive and  formative,  expressed  in  a  strik- 
ing increase  of  urea,  and  decrease  of  uric  acid 
and  phosphoric  acid  in  the  urine,  in  the 
greatly  increased  requirements  of  food,  and 
in  the  rapid  and  considerable  increase  of  the 
weight  of  the  body.'  A  certain  power  of  re- 
sponding to  the  increased  stimulus  of  the  sea- 
afr  is,  however,  required  of  the  constitution  ; 
for  the  increased  tissue-change  necessitates 
an  increase  in  the  ingestion  of  food,  and  in 
the  processes  of  excretion  of  the  products  of 
retrogressive  tissue-change.  If  the  digestive 
and  assimilative  organs  be  unable  to  satisfy 
the  former  demand,  various  digestive  dis- 
turbances arise,  the  appetite  fails,  and  ema- 
ciation is  often  the  consequence.  In  many 
of  these  conditions  greater  benefit  is  derived 
from  mountain  health-resorts,  where  the  de- 
mands made  on  the  constitution  are  less 
great,  and  where  less  food  is  required.  If 
the  excretory  fimctions  be  imperfect,  as  is 
the  case  in  so-called  '  bilious  '  individuals, 
and  in  some  undefined  gouty  tendencies, 
headaches,  giddiness,  constipation,  or  other 
symptoms  usually  called  '  biliousness,'  make 
their  appearance,  and  sometimes  render  the 
removal  from  the  sea-shore  necessary,  though 
the  use  of  aperient  remedies,  reduction  in  the 
amount  of  food  and  especially  of  stimulants, 
and  active  exercise  at  some  distance  from 
the  sea,  often  sufiice  to  correct  this  defective 
elimination  and  its  consequences.  In  many 
cases  of  this  kind,  however,  courses  of  mineral 
waters,  especially  the  alkaline,  saline,  or 
common  salt  springs,  ought  to  precede  the 
stay  at  the  seaside.    See  Mineral  Waters. 

Sea-baths.— The  sea-bath  may  be  re- 
garded as  a  powerfully  stimulating  cold-water 
bath,  modified  in  its  action  by  the  saline  in- 
gredients ;  by  the  admixture  of  mechanical 
particles,  organic  as  well  as  inorganic  ;  by  the 
varymg  degree  of  motion  through  the  waves ; 
and  by  the  alternation  in  the  exposure  of  a 
part  of  the  body  to  the  waves  and  to  the  air. 
We  have  already  discussed  the  temperature 
of  the  sea- water,  and  the  saline  ingredients  ; 
but  the  temperature  of  the  surrouiidin^  air' 
and  the  degree  of  motion  in  the  air,'' also 
exercise  a  modifying  influence  on  the  effects 
of  the  sea-bath.  The  motion  of  the  water 
varies  constantly,  according  to  the  size  and 
force  of  the  waves,  and  the  effect  of  the  bath 
to  a  great  degree  depends  on  this  point. 
When  the  waves  are  in  any  degree  powerful 
the  upper  part  of  the  body  is  exposed  to  the 


coming,  the  lower  to  the  receding  wave,  and 
the  cutaneous  nerves  are  not  only  influenced 
by  the  temperature,  but  also  by  the  force  of 
the  water,  and  by  the  sand  and  other  sub- 
stances mixed  with  it.  In  a  quiet  sea  these 
influences  are  considerably  lessened.  The 
alternation  of  exposure  to  the  water  and  the 
air,  likewise  occasioned  by  the  waves,  is 
peculiar  to  the  sea-bath,  and  is  another  source 
of  constantly  changing  impressions  on  the 
cutaneous  nerves. 

Bathing  Season. — The  season  for  sea- 
bathing varies  according  to  the  climate  of 
the  locality.  Thus  it  extends  on  the  Mediter- 
ranean shores  from  May  to  October  and  even 
November ;  on  the  shores  of  the  English 
Channel  and  German  Ocean  fr'om  June  to 
September  and  the  begmning  of  October. 
The  time  of  the  day  for  sea-bathing  must 
depend  on  the  individual,  on  the  weather, 
and  on  the  tide.  Delicate  persons  ought  not 
to  bathe  with  a  perfectly  empty  stomach ; 
but  also  never  after  a  full  meal.  The  dura- 
tion of  each  bath  is  to  be  regulated  according 
to  the  constitution  of  the  bather,  the  force  of 
the  waves,  and  the  temperature  of  the  water. 
Weakly  persons  ought  not  to  remain  in  the 
water  over  five  minutes,  but  immersion  for 
one  or  two  minutes  is  in  many  such  cases  aU 
that  is  useful  or  permissible ;  while  stronger 
individuals  may  remain  from  five  to  ten 
minutes.  The  bather,  we  may  say  in  general 
terms,  ought  to  leave  the  water  as  soon  as 
the  reaction  manifests  itself. 

In  many  cases,  the  warm  sea-water  bath 
may  be  recommended  with  advantage,  when 
the  cold  sea-bath  is  forbidden.  Indeed, 
courses  of  bathing  in  warm  sea-water  are  not 
sufiiciently  used  in  a  systematic  way,  though 
the  medical  practitioner  possesses  in  them  a 
gentle,  manageable,  and  eflicacious  means  of 
treatment  during  winter  as  well  as  during 
summer.  They  are  in  their  action  analogous 
to  warm  common  salt-baths  [see  Baths; 
and  Mineral  Waters).  Unfortunately  the 
arrangements  at  many  localities  are  stiUvery 
defective.  Some  physicians  at  seaside  places 
are  beginning  to  make  more  extensive  use  of 
them,  and  with  excellent  results.  The  tepid 
swimming-bath  of  sea-water  we  may  regard 
as  intermediate  between  the  warm  bath  and 
the  bath  in  the  open  sea,  and  likewise  as 
very  useful  in  appropriate  cases.  With  due 
care  it  can  be  emploj^ed  also  in  winter.  It 
offers  the  advantage  of  the  combination  of 
one  of  the  most  perfect  modes  of  muscular 
exercise,  with  the  exposure  of  the  skin  to  the 
influences  of  the  sea-water  bath. 

The  physiological  effects  of  the  sea-baths 
are  similar  to  those  of  the  sea-air.  Abstrac- 
tion of  heat  and  stimulation  of  the  cutaneous 
nerves  lead  to  increased  tis.9ue-change,  retro- 
gressive as  well  as  productive.  Increased 
appetite  and  increased  weight  of  body  are 
usually  observed  in  those  who  are  benefited 
by  sea-baths ;  while  loss  of  appetite,  head- 
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ache,  digestive  disturbances,  and  loss  of 
weight  are  often  observed  in  those  who  are 
iinable  to  bear  the  shock,  or  the  increased 
demand  on  the  body,  or  who  remain  too  long 
in  the  bath,  or  take  it  too  frequently. 

Cases  not  suited  for  Sea-bathing. — 
Persons  affected  with  diseases  of  the  heart, 
or  of  the  blood-vessels  and  lungs,  with  angina 
pectoris,  with  epilepsy,  with  organic  diseases 
of  the  nervous  system,  with  fainting  fits, 
with  enlargement  of  the  liver,  or  with  other 
organic  diseases  of  the  abdominal  viscera, 
ought  to  avoid  bathing  in  the  open  sea,  which 
may  produce  most  injurious  effects,  such  as 
violent  palpitation  and  dyspnoea  extending 
over  many  months,  sleeplessness,  total  loss  of 
appetite,  and  great  emaciation.  Old  persons, 
and  persons  with  feeble  circulation,  whether 
from  age  or  otherwise,  ought  to  avoid  bathing 
in  the  open  sea,  excepting  on  warm  days, 
and  with  a  very  quiet  sea. 

Cases  to  be  benefited  by  Sea-bathing 
AND  Sea-air.  —  Sea-bathing  is  useful  in 
many  conditions  connected  with  weakness 
or  atony  of  the  skin,  such  as  tendency  to 
profuse  perspiration,  or  to  taking  cold  at 
every  change  of  temperature,  or  exposure  to 
wind  or  draught. 

In  scrofulous  complaints,  long- continued 
residence  at  the  seaside  promises  miore  than 
other  climatic  agents ;  but,  as  we  have  to  deal 
with  constitutional  defects,  and  as  our  aim 
must  be  to  alter  the  constitution,  two,  three, 
or  even  more  years  are  often  required.  In 
many  cases,  judicious  courses  of  sea-bathing, 
the  use  of  warm  sea-water  baths,  and 
sponging  with  sea-water,  assist  the  climatic 
element  of  seaside  residence.  Education  at 
schools  situated  at  the  seaside  offers,  in 
scrofulous  children,  the  greatest  advantages. 

In  muscular  rheumatism,  the  moderate 
use  of  the  sea-bath  combined  with  sea-air  is 
useful.  In  more  recent  rheimaatic  joint- 
affections  the  sea-bath  is  mostly  injurious, 
whilst  the  more  gentle  action  of  the  sea-air, 
combined  with  the  use  of  warm  sea-water  in 
local  and  general  baths,  is  frequently  bene- 
ficial. Persons  affected  with  so-called  nervous 
rheumatism — a  term  which  is  applied  some- 
times to  hysterical  cases,  sometimes  to 
spinal  irritation,  and  also  to  rheumatism 
combined  with  nervous  weakness — often  de- 
rive benefit  from  the  gentle  use  of  the  sea- 
bath,  and  still  more  from  the  sea-air. 

In  some  functional  diseases  of  the  nervous 
system,  the  sea-bath  forms  an  excellent 
remedy,  if  it  be  adapted  to  the  individual 
case  ;  for  instance,  in  hysterical  paralysis  and 
other  forms  of  hysteria,  in  the  milder  forms 
of  diphtheritic  paralysis,  and  in  nervous 
dyspepsia.  It  must,  however,  be  borne  in 
mind  that  many  persons,  with  a  tendency  to 
neuralgia,  nervous  asthma,  hysterical  con- 
vulsions, and  other  forms  of  hysteria,  are 
unable  to  stand  prolonged  residence  at  the 
sea,  especially  at  the  Eiviera.  In  such  cases. 


mountain  climates  are  generally  more  ad- 
vantageous during  summer  and  autiman.  In 
many  forms  of  ansmia,  when  it  does  not 
depend  on  organic  disease  of  the  heart  and 
blood-vessels  or  other  viscera,  but  on  direct 
loss  of  blood  or  its  constituents,  on  confine- 
ment, grief,  and  imperfect  food,  on  slow  and 
imperfect  development,  sea-air  exercises  a 
good  effect.  Hence  the  benefit  obtained  in 
many  cases  of  amenorrhcea,  chlorosis,  and 
allied  complaints,  if  the  tendency  to  consti- 
pation is  sufficiently  combated.  Often,  how- 
ever, the  demands  made  by  the  sea-air  on 
the  constitution  are  too  great,  and  the 
invalids  lose  weight ;  whereas  they  gain  on 
mountains  of  moderate  elevation. 

In  chronic  pneumonia,  in  the  remains  of 
pleuritic  effusion,  and  in  phthisis,  the  sea-air, 
by  its  purity  and  its  more  equable  tempera- 
ture, is  useful ;  but  as  wind  is  in  most  cases 
to  be  avoided,  sheltered  localities  are  essen- 
tial. Sea-bathing  is  in  this  class  of  cases 
hazardous.  The  beneficial  effects  in  whooping- 
cough,  when  the  first  stage  is  over,  are  weU- 
known.  Regarding  asthma,  nothing  can  be 
said  with  certainty;  some  cases  of  nervous 
asthma  are  benefited  at  the  seaside,  while 
a  large  percentage  are  aggravated  ;  on  the 
whole,  the  writer's  experience  is  more  in 
favour  of  elevated  regions  than  of  the  seaside. 
1  "Whenever  the  effect  is  not  yet  known,  the 
recommendation  of  seaside  residence  or 
moimtain-air  must  be  regarded  as  a  trial; 
but  in  young  persons  affected  with  asthma, 
mountain  climates  are  in  general  preferable. 
The  advantage  to  be  obtained  in  tendency  to 
catarrh  we  have  already  mentioned. 

In  addition  to  the  conditions  named,  there 
are  many  which  cannot  be  designated  by  the 
name  of  any  disease  ;  but  which  are  only 
states  of  weakness,  manifesting  themselves 
in  various  ways,  as  inability  to  sustain  mental 
or  bodily  efforts,  tendency  to  abortions,  to 
leucorrhcea  without  any  disease,  &c.  In  such 
states  of  weakness  the  stimulating  effect  of 
the  sea-air,  combined  vsdth  the  grand  aspect 
of  the  sea,  are  found  eminently  useful. 

Seaside  Watering-places.  —  England  is 
remarkably  well  pro^aded  with  seaside  places, 
and  the  different  localities  offer  considerable 
variety  with  regard  to  climate.  The  east 
coast,  which  may  be  designated  as  drier  and 
more  bracing,  is  especially  to  be  recommended 
from  the  middle  of  June  to  the  middle  of 
October.  The  principal  places  on  this  coast 
are,  beginning  with  the  north,  Berwick-ou- 
Tweed,  Tynemouth,  Eedcar,  Saltburn-by-the- 
Sea,  Whitby,  Scarborough,  Filey,  Bridhngton, 
Cromer,  Yarmouth,  Lowestoft,  Aldborougn, 
Felixstowe,  Dovercourt,  Walton-on-the-Naze, 
Southend,  Margate,  Broadstairs,  Ramsgate, 
Deal,  and  Dover.  On  the  south-eastern  and 
southern  coast,  which  may  be  regarded  as 
intermediate  between  the  eastern  and  the 
south-western  coast,  we  have  Folkestone, 
Sandgate,  Hastings  with  St.  Leonards-on- 
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Sea,  Eastboui-ne,  Seaford,  Brighton.  Worth- 
ing,  Littlehampton,  Bognor,  the  isle  ot 
Wight,  Bournemouth,  and  the  onannei 
Islands.  These  places  differ  considerably 
with  respect  to  the  soil  on  which  they  lie; 
the  position-close  to  the  sea  or  on  a  clifl; 
the  aspect;  and  the  conhgm-ation  of  the 
locahty  Itself  and  the  surrounding  coimtry. 
Even  different  parts  of  the  same  place  otter 
different  advantages.  Thus  the  lower  part 
of  Folkestone,  near  the  lower  Sandgate  road, 
is  sheltered  from  the  north  by  the  cliff,  while 
the  houses  on  the  chff  itself  are  more  or  less 
freely  exposed  to  the  winds  from  all  quarters, 
and  therefore  preferable  during  the  summer 
mouths.  Hastmgs  with  St.  Leonards  is  re- 
markably sheltered  from  the  north,  north- 
west, and  to  some  degree  from  the  north-east 
winds,  and  is  through  this,  and  through  the 
influence  of  the  sea,  some  degrees  warmer 
during  the  late  autumn  and  the  early  winter 
months— we  may  say  till  February — than 
closely  adjacent  but  less  sheltered  places.  In 
the  Isle  of  Wight,  the  Undercliff,  with 
Ventnor  and  Bonchurch,  is  sheltered  by  the 
bills  from  north  and  north-east  winds,  like 
Hastings,  and  more  so ;  and  has  during 
winter  a  more  equable  and  a  higher  tempera- 
ture than  other  parts  of  the  island.  The 
Underchff  is  therefore  more  adapted  for 
climatic  treatment  during  the  colder  part  of 
the  year ;  whUe  Sandown,  Shanklin,  Cowes, 
Eyde,  Alum  Bay,  and  Freshwater  are  more 
suited  for  sea-bathing  and  climatic  purposes 
during  the  warmer  months.  Bournemouth 
is  sheltered  as  well  by  the  configuration  of 
the  hills  as  by  the  pine-woods,  which  serve 
as  a  protection  from  violent  winds.  On 
the  south-western  coast,  which  may  be  re- 
garded as  somewhat  moister  and  more 
sedative,  Swanage,  Weymouth,  Sidmouth, 
Budleigh  Salterton,  Dawlish,  Torquay, 
Teignmouth,  Falmouth,  Penzance,  and 
Newquay  are  the  principal  sea-bathing 
places,  amongst  which  Torquay  may  be 
regarded  as  the  most  important  winter 
health-resort.  On  the  North  Devon  coast 
we  may  name  Clovelly,  Lynmouth,  Ilfra- 
combe.  Westward  Ho,  andMinehead;  on  the 
Bristol  Channel,  Weston-super-Mare,  Portis- 
head,  and  Clevedon ;  on  the  Welsh  coast, 
Tenby,  Aberystwith,  Penmaenmawr,  Llan- 
dudno, Pkhyl ;  and  in  Lancashire,  Westmore- 
land, and  Cumberland,  Grange,  sheltered  by 
configuration,  Southport,  Blackpool,  Fleet- 
wood, St.  Bees,  and  SUloth.  Important  by  its 
island  cUmates  is  the  Isle  of  Man. 

Scotland  likewise  offers  abundant  localities 
for  sea-bathing,  the  most  frequented  of  which 
are  Nairn  on  the  east  coast,  Rothesay  in  Bute, 
Ardrossan  near  the  Ffrth  of  Clyde,  and  the 
Isle  of  Arran  in  the  west. 

Ireland  is  even  richer,  with  Bray  and 
Kingstown,  near  Dublin ;  Dimcannon,  Tra- 
more,  and  Dunmore  on  the  south  coast; 
Eostrevor  and  Portrush  farther  north ;  Bun- 
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doran  in  the  north-west;  KUkee  in  the 
south-west;  and  Queenstown,  a  sheltered 
and  warm,  but  moist,  climatic  health-resort 
in  the  south,  where  are  also  Youghal  and 
Ballycotton. 

On  the  north  coast  of  France,  Calais, 
Boulogne,  St.  Valery,  Treport,  Dieppe,  Etre- 
tat,  Fecamp,  Havre,  TrouviUe,  Deauville, 
Villers-sur-Mer,  and  Dinard  are  the  most 
favourite  resorts;  on  the  south-west,  Arca- 
chon  and  Biarritz  ;  and  on  the  south,  Mar- 
seilles, Hy^res,  St.  Raphael,  Carmes,  Antibes, 
and  Nice. 

The  west  and  south-west  coasts  of  Italy 
possess  many  good  localities  for  sea-bathing 
for  those  requiring,  or  at  all  events  bearmg, 
heat,  such  as  Bordighera,  Alassio,  San  Remo, 
Castellamare,  Sorrento,  and  the  islands  of 
Capri  and  Ischia. 

On  the  coast  of  Belgium,  Holla;nd,  and 
Germany  the  most  important  localities  are 
Blankenberghe,  Ostend,  Scheveningen,  Heli- 
goland, Borkum,  Norderney,  Baltrum,  Lange- 
roog,  Spikeroog,  Wangeroog,  Dangast,  Cux- 
haven,  Wyk,  and  Westerland. 

The  shores  of  the  Baltic  possess  likewise 
many  delightful  localities,  such  as  Herings- 
dorf,  Putbus  on  the  island  of  Ruegen,  Warne- 
muende,  Travemuende,  Doberan;  but  the 
sea-baths  and  the  climate  are  less  stimu- 
lating .  than  on  the  shores  of  the  German 
Ocean. 

The  coasts  of  Norway,  Sweden,  and  Den- 
mark off'er  likewise  good  opportunities  for 
sea-bathing,  combined  with  bracing  sea-air, 
from  July  to  September. 

Hermann  Weber. 

SEA-SICKNESS.— Synon.  :  Fx.  Mai  de 
Mer ;  Ger.  SeeTircmhlieit. 

Definition.  —  A  peculiar  ftmctional  dis- 
turbance of  the  nervous  system,  produced  by 
shock,  resulting  from  the  motion  of  a  ship. 
The  most  prominent  symptoms  are  a  state  of 
general  depression,  giddiness,  vomiting,  and 
derangement  of  the  bowels  and  of  the  urinary 
secretion. 

Pathology. — The  immediate  cause  of  sea- 
sickness is  referable  to  the  shock,  or  series  of 
shocks,  to  the  nervous  system  produced  by 
the  motion  of  a  ship.  A  precisely  similar 
condition  may  frequently  be  induced  by  any 
forcible  motion  for  which  the  individual  is 
unprepared,  or  to  which  he  is  unaccustomed, 
as  the  motion  of  a  swing.  The  nervous  sys- 
tem is  taken  unawares,  and  is  unable  to  adapt 
the  emissions  of  nerve-force  to  the  imexpected 
demands  made  on  it.  The  momentary  dis- 
placement of  the  viscera,  especially  the 
stomach,  the  unusual  impression  on  the 
vision,  and  the  feeling  of  insecurity,  further 
contribute  to  the  general  shock. 

The  action  of  the  heart  and  of  the  arteries 
is  deranged  through  reflex  influence,  caus- 
ing giddiness  from  ana3mia  of  the  brain, 
and  diminished  peripheral  circulation.  The 
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stomach  is  also  affected  through  reflex  action, 
rendering  it  intolerant  of  the  presence  of  any 
substance,  and  causing  the  gastric  juice  to  be 
actively  secreted.  The  acid  secretion  acts  as 
a  direct  irritant  to  the  stomach,  and  prolongs 
the  sickness.  At  length  hahit  enables  the 
nervous  system  to  adapt  itself  to  the  new 
condition  of  motion,  and  to  overcome  the 
disturbing  influence ;  shock  consequently 
ceases  to  be  produced;  the  reflex  derange- 
ments of  the  circulation  and  viscera,  giddi- 
ness, nausea,  and  other  disorders,  are  no 
longer  called  forth;  and  convalescence  en- 
sues. It  is  not  within  the  scope  of  this 
article  to  notice  the  many  theories  which 
have  been  adduced  to  accoimt  for  sea-sick- 
ness, but  most  late  writers  attribute  it  to 
reflex  nervous  disturbance.  Some  persons 
are  totally  insusceptible  to  the  shock  pro- 
ducing sea-sickness. 

Constipation  is  probably  the  result  of  the 
want  of  the  gastro-biliary  juices  and  mucus 
in  the  bowels,  these  being  vomited;  and  the 
diminution  of  urine  may  be  accounted  for,  in 
part  at  least,  by  the  increased  secretion  of 
mucus  and  saliva. 

Anatomical  Characters.— The  writer  has 
only  had  the  opportunity  of  taking  notes  of 
one  necropsy  in  a  case  of  ordinary  sea- 
sickness, in  which  the  patient  died  suddenly. 
The  appearances  were  those  of  death  by 
simple  syncope,  there  being  no  organic  dis- 
ease present.  The  brain,  however,  was  not 
examined. 

Symptoms. — Sea-sickness  may  be  divided 
into  the  stages  of  (1)  Depression,  (2)  Exhaus- 
tion, (3)  Eeaction,  and  (4)  Convalescence. 

The  early  symptoms  are  sudden  giddiness, 
sUght  at  first,  but  increasing  with  the  motion 
of  the  vessel ;  and  a  sense  of  weight  and  un- 
easiness at  the  epigastrium,  speedily  followed 
by  nausea  and  vomiting.    At  first"  any  food 
that  may  have  been  in  the  stomach  is  re- 
jected; and  afterwards  acid,  greenish-yellow, 
gastro-biliary  secretions,  often  in  large  quan- 
tity, with  mucus.    Diarrhcea  is  sometimes 
present,  but  constipation  is  more  usually  the 
rule  throughout.    The  flow  of  saliva  is  in- 
creased, while  the  urinary  secretion  is  les- 
sened.   Appetite  is  lost,  even  the  sight  or 
smell  of  food  being  loathsome.   The  secretion 
of  milk  is  frequently  arrested  in  nursing 
women ;  in  others  the  menstrual  flow  is  aug- 
mented.   Sea -sick  patients  are  always  worse 
in  the  morning.   "Women  suffer  more  severely 
than  men  as  a  rule,  while  old  people  and 
young  children  are  but  slightly  affected,  or 
escape  altogether.    In  the  majority  of  cases 
a  favourable  reaction  takes  place  without 
further  symptoms,  the  vomiting  and  nausea 
cease   spontaneously,  a  ravenous  appetite 
succeeds,  and  the  patient  feels  well.  In 
other  instances  great  exhaustion  supervenes 
rapidly  or  gradually.  The  patient  feels  miser- 
ably helpless.    He  suffers  from  coldness  of 
the  extremities,  thirst,  headache,  and  spas- 


modic pain  in  the  stomach,  and  complains  of 
numbness  of  the  surface  of  the  body.  There 
IS  frequently  a  great  tendency  to  heavy 
sleepmess;  and  vomiting  of  gastro-biliary 
fluids,  sometimes  mixed  with  stria  of  blood, 
takes  place  whenever  they  collect  in  the 
stomach.  A  semi-comatose  condition,  from 
which  the  patient  is  with  some  difficulty 
roused,  is  sometimes  met  with  in  very 
severe  cases,  and  requires  assiduous  treat- 
ment. 

In  these  prolonged  cases  reaction  may  as- 
sume a  febrile  character,  with  a  rapid  pulse, 
^  flushed  face,  hot  skin,  and  urine  containing 
lithates ;  and  convalescence  is  slow. 

An  occasional  but  rare  form  of  sea-sickness 
is  swooning,  but  without  vomiting  or  any 
other  symptom.  The  patient  lies  motionless 
and  almost  deathlike  for  a  variable  period. 
This  state  is  not  without  danger.  Another 
form  is  intense  frontal  headache,  neuralgic 
or  anaemic. 

Complications  and  SEQtrEL;E. — Fainting 
and  hysterical  attacks  are  the  most  common 
complications  of  sea-sickness  in  women. 
Pregnant  women  occasionally  abort.  A  weak 
and  irritable  condition  of  the  stomach,  re- 
sembHng  subacute  gastritis,  or  a  state  of 
general  debility,  may  remain  for  a  long 
time. 

Duration.— The  ordinary  duration  of  sea- 
sickness in  long  voyages  is  from  three  to  five 
days,  but  it  may  last  for  weeks. 

Prognosis,  —  This  is  almost  invariably 
favourable;  yet  death,  although  extremely 
rare,  may  occur  from  syncope  or  from  ex- 
haustion. 

Treatment. — It  may  be  premised  that 
there  is  no  known  means  of  preventing  sea- 
sickness in  susceptible  persons.  The  majority 
of  cases  get  well  spontaneously,  but  there 
are  many  which  will   require  systematic 
j  treatment,  especially  in  long  voyages,  Mea- 
I  sures  should  be  taken  to  coimteract  the 
:  nervous  shock,  and  to  sustain  the  system 
\  during  its  continuance. 

Diet  before  embarkmg  should  be  light. 
I  Fresh  air  is  a  powerfiil  element  in  the  treat- 
ment, to  obtain  which  the  voyager  should 
j  remain  on  deck  whenever  the  weather  permits, 
or  in  a  deck-room.  The  temperature  of  the 
body  should  be  maintained  by  wrapping  up 
in  shawls,  and  hot  bottles  applied  to  the  feet 
if  necessary.  The  face  may  be  bathed  occa- 
sionally with  eau-de-Cologne,  and  the  vapour 
of  ammonia  inhaled  tlirough  the  nose.  In 
the  early  stages  alkaUs  are  indicated,  to 
counteract  the  irritant  effects  of  the  acid 
gastro-biliary  secretions,  together  with  diffu- 
sible stimulants  frequently  administered.  A 
draught  may  be  given,  consisting  of  bicar- 
bonate of  sodium,  grs.  10-20,  ammoniated 
tincture  of  valerian,  ir[xv,  chloroform,  itl^iii-v, 
dissolved  in  half  a  drachm  of  rectified  spirit, 
mucilage  of  acacia,  5jss,  and  camphor  water 
to  5j.    Such  a  draught  may  be  given  every 
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two  hours,  or,  omitting  the  mucilage,  it  may 
be  given  in  effervescence  with  citric  acid. 
Chloroform  is  valuable  as  a  sedative  to  the 
stomach,  as  well  asbemg  a  general  stimulant. 
Other  useful  drugs  are  compound  spirit  ot 
ether,  diluted  hydrocyanic  acid,  and,  m  pro- 
longed cases,  bismuth  salts.  Iced  champagne 
is  often  valuable.  Ice  slowly  sucked  aUays 
thirst,  and  relieves  vomiting.  A  full  dose  ot 
opium  sometunes  acts  like  a  charm,  through 
the  rest  which  it  procures,  or  morphine  may 
be  injected  subcutaneously.  Hydrate  of 
chloral  is  also  a  valuable  remedy  of  this 
class.  Nitrite  of  amyl  and  nitro-glycerme 
have  been  successfully  employed  m  some 
instances.  Phenazone,  acetanilide,  and  other 
agents  of  this  class  are  now  much  employed 
in  th^  treatment  of  sea-sickness.  Hydro- 
chlorate  of  cocame  is  also  a  favourite  remedy. 

External  sedative  applications  over  the 
stomach  do  good,  such  as  a  liniment  com- 
posed of  equal  parts  of  belladonna,  chloro- 
form, and  camphor  liniments  ;  and  a  binder 
roUed  firmly  round  the  body  is  useful.  When 
the  patient  is  in  his  berth  he  should  lie  on  his 
back,  with  his  head  low,  as  immovable  as 
possible.  Notwithstanding  the  vomiting,  food 
should  be  pressed  on  the  patient ;  and,  lest 
exhaustion  occur,  light  semi-fluid  food  is  the 
best,  such  as  arrowroot,  given  frequently  in 
small  quantities.  Afterwards  toasted  bread, 
with  beef-tea  or.  chicken-broth,  and,  when 
these  are  borne,  boiled  fowl,  pickled  meats, 
or  corned  meat  with  pickles,  may  be  tried. 
Acids  at  this  stage  aid  digestion,  which  has 
become  weakened  through  the  vomiting  of 
so  much  gastric  juice  and  bile.  Beer  and 
alcohohc  drinks  should  be  avoided  in  the 
earlier  stages ;  but  at  a  later  period,  claret, 
champagne,  brandy,  or  stout  may  be  allowed 
with  benefit.  Diarrhoea  and  other  symptoms 
should  be  treated  on  general  principles.  For 
short  voyages,  the  best  that  can  be  done  is  to 
remain  on  deck  when  possible,  avoid  alcoholic 
drinks,  and  foUow  the  general  directions 
above  given.  The  application  of  ice  along 
the  spine  is  occasionally  successful  in  arrest- 
ing the  vomiting.        Isaiah  dk  Zouche. 

SEA-VOYAGES.  —  Sea-voyages  have 
from  remote  antiquity  formed  a  mode  of 
treatment  in  chronic  diseases,  especially  of 
the  respiratory  organs,  and  have  more  lately 
been  much  recommended  in  the  treatment 
of  consumption  and  scrofulous  affections; 
but  the  different  influences  to  which  the 
invalid  is  exposed  on  long  sea-voyages  are 
but  little  appreciated  in  their  details  by 
the  majority  of  the  public,  or  by  medical 
men. 

The  essential  advantages  which  are  gene- 
rally ascribed  to  sea- voyages  are  the  enjoy- 
ment of  perfectly  pure  sea-air,  abundance  of 
light,  and  free  exposure  to  the  sea-breezes ; 
absence,  or  at  all  events  great  limitation,  of 
bodHy  exertion  ;  and  the  probability  of  psy- 
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chical  repose.  The  uninitiated  frequently 
regard  these  advantages  as  more  or  less 
fixed  and,  so  to  say,  measurable  qualities, 
and  speak  of  sea-voyages  in  the  same  way 
as  of  sea-bathing,  cold-water  treatment, 
mineral-water  cures,  or  mountain  climates. 
The  advantages  of  sea-voyages  are,  however, 
by  no  means  fixed  qualities,  and  they  are 
often  mixed  up  with  unfavourable  influences, 
such  as  bad  weather,  sea-sickness,  improper 
food,  &c.  In  everyday  life  it  is  an  acknow- 
ledged fact,  and  not  less  so  in  all  climatic 
cures,  that  the  house  in  which  the  invalid 
lives  exercises  a  most  powerful  influence  on 
his  chance  of  regaining  and  maintaining  his 
health ;  and  that  the  house  alone  often  mars 
the  effect  of  the  best-adapted  climatic  change. 
In  the  same  way  the  floating  house,  the  ship, 
with  its  arrangements,  forms  one  of  the  most 
important  elements  in  the  compound  agent 
'  sea-voyage.'  The  arrangements  of  _  ships, 
however,  are  notoriously  often  very  imper- 
fect, and  the  narrow  cabin  never  stands 
comparison  with  a  good  bedroom,  the  only 
counterbalance  to  this  drawback  often  being 
that  the  invalid  is  forced  to  be  the  whole  day 
long  on  deck,  that  is,  in  the  open  air,  in  order 
to  escape  from  the  confined  state  of  the  cabin. 
By  this  circumstance  alone,  however,  the 
majority  of  the  more  serious  cases  ought  to 
be  excluded  from  sea-voyages  in  ordinary 
ships,  as  they  cannot  be  easily  moved  from 
the  cabins  to  the  deck,  and  vice  versa.  The 
hygienic  conditions  of  the  ship,  the  space 
allotted  to  each  passenger,  the  ventilation  of 
the  rooms,  the  arrangement  of  the  decks, 
must  in  every  case  be  a  matter  of  careful 
inquiry ;  but  it  would  require  too  much  space 
to  enter  into  the  details  in  this  place.  There 
are  iron  and  wooden  ships,  steamers  and 
sailing  vessels.  The  iron  ships  have  the 
advantage  of  being  easily  kept  clean  and  free 
fi-om  smells,  but  they  are  apt  to  become  very 
hot  under  the  influence  of  the  tropical  sun. 
The  sailing  vessels  can  be  kept  more  free  from 
smoke  and  dust ;  but  they  are  dependent  on 
wind,  and  if  they  meet  in  the  tropics  with 
perfect  calms  (doldrums),  the  passengers  may 
have  to  endure  intolerable  heat  for  several 
days  and  possibly  weeks.  The  combination, 
therefore,  of  sailing  power  for  ordinary  con- 
ditions, with  steam  to  be  used  only  in  case 
of  need,  would  appear  to  possess  the  prefer- 
ence for  ships  to  be  used  for  therapeutic 
purposes  (invalid  ships). 

A  second  point  of  paramount  importance 
for  every  delicate  person  is  the  food,  and 
in  this  respect  again  the  ship-life  on  long 
voyages  is  less  advantageous  than  the  life 
in  well-supplied  health-resorts  or  at  home. 
Although  the  food  on  first-rate  ships  is  now 
much  improved,  compared  with  former  times, 
yet  it  is  impossible  to  offer  the  same  variety, 
or  the  same  delicate  cooking,  as  in  first-class 
hotels  or  private  establishments.  A  certain 
amount  of  monotony  in  food  is  scarcely  to 


736 


SEA-VOYAGES 


be  avoided,  and  invalids  with  a  delicate  ap- 
petite ought  therefore  not  to  attempt  long 
sea-voyages,  excepting  under  very  favourable 
circumstances,  as,  for  instance,  on  large  pri- 
vate yachts  provided  with  good  cooks. 

Seasickness,  or  rather  the  degree  of  liabihty 
to  sea-sickness,  depends  on  peculiarities  of 
constitution,  which  are  only  to  be  recognised 
by  exposure  to  the  influences  of  the  open  sea 
in  different  states  of  agitation.  See  Sea- 
sickness. 

We  have  given,  in  the  article  on  Sea-aie, 
the  prominent  qualities  of  sea-climates ;  but 
the  most  cursory  consideration  of  the  climatic 
conditions  to  be  encountered  in  a  long  sea- 
voj^age  shows  that  there  must  be  great 
differences  between  the  physiological  and 
therapeutical  influences  of  sea-chmates  in 
latitude  50°  and  in  latitudes  15°  and  5°.  The 
air  in  the  tropical  regions  has  a  much  higher 
temperature,  and  a  larger  amount  of  absolute 
moisture ;  the  atmospheric  movement  is,  as 
a  rule,  though  by  no  means  always,  slighter ; 
the  barometric  pressure  is  somewhat  less  in 
the  tropics  than  in  the  temperate  zones ;  and 
the  daily  and  annual  variations  of  atmo- 
spheric pressure  are  greater  in  the  former 
than  in  the  latter.  There  is  also  a  diiierence 
between  the  same  degrees  of  latitude  on  the 
north  and  south  of  the  equator,  the  tempera- 
ture in  the  southern  hemisphere,  for  instance, 
being  somewhat  lower  than  in  the  northern ; 
but  these  differences  are  comparatively  small. 
The  effects  on  the  constitution  of  the  climatic 
conditions  of  sea-life  in  different  latitudes 
are  very  complicated.  We  will  here  only 
point  to  a  few  facts,  namely,  that  in  some  de- 
licate constitutions  the  functions  of  life  are 
performed  more  easily  under  the  influence  of 
greater  heat ;  that  many  delicate  persons  can 
eat  and  digest  better,  are  able  to  take  more 
exercise,  sleep  better,  and  that  their  mental 
functions  are  more  active  under  the  same 
circumstances ;  but  that  in  the  majority  of 
average  persons  continued  great  heat  pro- 
duces lassitude,  a  tendency  to  diarrhoea  and 
other  digestive  derangements,  and  imperfect 
sleep.  Further,  that  in  most  individuals  the 
bodily  temperature  rises  above  the  natural 
heat  (in  general  about  ^°  F.,  and  in  some 
persons  as  much  as  2°  and  3°  F.) ;  and  that 
pulmonary  haemorrhage  occurs  more  fre- 
quently under  high  than  under  ordinary 
degrees  of  heat.  Morbid  states  accompanied 
with  pyrexia  and  with  a  tendency  to  pul- 
monary haemorrhage  ought  therefore  not  to 
be  exposed  to  tropical  heat. 

The  climatic  conditions  to  be  met  with  in 
different  voyages  through  the  same  regions 
vary  at  different  seasons,  but  they  vary  still 
more  in  voyages  through  different  seas,  espe- 
cially according  to  the  longitude  and  latitude. 
Our  knowledge  of  different  sea-climates,  that 
is,  of  the  different  climatic  conditions  in  dif- 
ferent parts  of  the  ocean,  is  as  yet  not  perfect. 
Dr.  Faber  (in  a  communication  '  On  the  In- 


fluence of  Sea-voyages  on  the  Human  Body,' 
Practitioner,  March  1876)  shows  that  the 
equability  of  sea-climates  is  by  no  means  so 
complete  as  is  generally  assumed ;  and  that 
great  changes  in  temperature  and  atmospheric 
movements  occur  not  rarely  on  successive 
days,  and  even  on  the  same  day. 

Therapeutical  Uses. — The  opinions  of 
different  writers  on  the  therapeutic  value  of 
sea-voyages  in  the  treatment  of  disease  vary 
considerably.  In  the  last  century  G-ilchi'ist 
revived  the  practice  of  sea-voyages,  and 
strongly  recommended  them  in  cases  of 
phthisis.  In  more  recent  times  Jules  Eo- 
chard,  the  well-known  I'rench  climatologist, 
has  collected  a  large  body  of  evidence  from 
the  French  Navy  to  dispel  the  faith  in  sea- 
voyages  ;  but  we  must  bear  in  mind  tbat  the 
hygienic  conditions  in  which  the  sailors  used 
to  live  were  not  perfect,  and  are  no  doubt 
inferior  to  those  of  well-arranged  private 
ships  of  the  present  day.  Dr.  Walshe,  on 
the  other  hand,  was  in  favomr  of  well-planned 
voyages;  and  Dr.  C.  T.  WiUiams  and  the 
writer  have  likewise  obtained  fair  results  in 
well- selected  cases.  The  majority  of  phy- 
sicians entirely,  or  almost  entirely,  confine 
themselves  to  diseases  of  the  respiratory 
organs  in  recommending  sea-voyages ;  but 
their  therapeutic  field  is  no  doubt  much 
larger,  and  the  result  is  probably  more 
generally  favourable,  in  some  other  com- 
plaints. 

1.  Phthisis. — The  writer  has  had  the  op- 
portunity of  witnessing  the  effects  of  sea- 
voyages,  of  two  to  seven  months'  duration,  in 
sixty-two  cases  of  phthisis  in  the  first  or  the 
beginning  of  the  second  stage.  Of  these  sixty- 
two  cases  thirty-eight  benefited  considerably, 
twelve  remained  stationary,  twelve  became 
worse.  The  voyages  were  all  either  to  the 
Cape  of  Good  Hope  and  back,  or  to  Austraha 
and  New  Zealand  and  back,  between  the 
months  of  September  and  May.  Of  the 
twelve  bad  results,  seven  occurred  in  patients 
who  went  to  Australia  and  India  and  back, 
with  scarcely  any  rest  on  land  ;  they  seemed 
to  have  gained  in  the  first  part  of  the  journey, 
but  more  than  lost  the  gain  in  the  latter  part, 
apparently  from  dislike  of  food,  from  the 
monotony  of  the  hfe,  and  from  exhaustion. 
Out  of  twenty-six  cases  in  the  first  stage 
twenty  were  more  or  less  improved,  three 
remained  stationary,  three  lost  ground.  In 
eighteen  cases  of  phthisis  in  the  second  stage, 
the  result  of  sea-voyages  was  favourable  only 
in  eight,  indifferent  in  five,  bad  in  five  cases. 
In  seven  cases  in  the  third  stage,  the  result 
was  bad  in  three,  indifferent  in  thxee,  favour- 
able in  one.  The  writer  has  also  notes  of 
eleven  cases  of  phthisis  in  the  first  and  the 
beginning  of  the  second  stage,  where  long 
siunmer  voyages  (namely,  from  three  to  five 
months)  with  whalers  to  the  northern  seas 
were  tried,  the  result  being  favourable  in 
nine  oases,  indifferent  in  one,  and  unfavour- 
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able  in  one,  apparently  through  inability  to 
bear  the  want  of  variety  in  food. 

2.  Laryngeal  and  bronchial  cata/rrh  and 
asthma. — In  simple  chronic  catarrh  of  the 
larynx,  sea-voyages,  or  cruising  in  yachts 
from  this  coimtry  to  the  Mediterranean,  to 
the  Azores  and  Madeira,  had  very  good 
results  in  twenty  cases  out  of  twenty-four. 
Satisfactory  was  also  the  effect  of  a  similar 
plan  in  eleven  cases  of  chi'onic  bronchial 
catarrh.  In  a  tendency  to  bronchitis  from 
pulmonary  emphysema  the  benefit  was 
likewise  evident  in  ten  cases  out  of  twelve  ; 
but  here  the  effect  was,  from  the  nature  of 
the  circumstances,  less  permanent.  Of  eight 
cases  of  asthma,  two  cases  of  a  bronchitic 
kind  were  benefited ;  two  of  a  nervous  cha- 
racter aggravated;  and  four  were  neither 
better  nor  worse.  Eight  cases  of  hay-asthma 
were,  while  on  the  high  seas,  quite  free,  but 
those  who  retm-ned  while  the  complaint  was 
still  in  season,  were  immediately  attacked. 

3.  Scrofula. — In  fifteen  cases  of  scrofulous 
affections  (caries  of  bones,  affections  of  joints, 
glandular  sweUrngs  and  ulcerations)  one  or 
several  long  sea-voyages  were  tried ;  in  eleven 
of  them  the  effect  was  quite  satisfactory,  in 
four  less  decided. 

4.  Vesical  disease. — In  three  cases  of  irri- 
table bladder  sea-voyages  on  yachts  in  warm 
climates  have  likewise  proved  useful. 

5.  Cardiac  disease. — Decidedly  injurious 
was  the  effect  of  sea-voyages  in  five  cases  of 
dilatation  of  the  heart,  combined  with  chronic 
bronchitis.  In  two  cases  of  enlargement  of 
the  liver,  connected  with  weakness  of  the 
heart,  the  result  was  hkewise  unsatisfactory. 

6.  SMn-disease. — Chronic  eczema  was,  in 
five  cases  out  of  six,  aggravated  by  sea- 
voyages. 

7.  Nervous  disorders.— Id.  four  out  of  six 
cases  of  mental  irritabihty,  long  sea-voyages, 
especially  in  yachts,  had  favourable  results ;  in 
the  fifth  the  mental  condition  was  aggravated ; 
m  the  sixth  great  improvement  of  the  mental 
state  was  obtained,  but  this  was  accompanied 
by  considerable  exhaustion,  from  inabHity  to 
take  a  sufficient  amount  of  food.  Of  four  cases 
of  melanchoha,  two  were  apparently  cured,  the 
third  remamed  uninfluenced,  and  one  com- 
mitted suicide  by  jumping  overboard.  In  four 
cases  of  tabes  dorsahs,  in  the  earher  stage 
cruising  m  comfortable  yachts  in  the  Medi- 
terranean, with  occasional  landing,  during 
the  autumn  winter,  and  spring  months,  has 
been  very  beneficial ;  in  two  of  these  the 
disease  has  apparently  been  arrested,  bv  per- 
severing with  this  course  during  fifteen  and 
sixteen  years. 

8.  Dipsomania.— FmsX^Y,  the  writer  has 
tried  long  sea-voyages  in  yachts  in  five  cases 
ot  dipsomania,  stimulants  having  been  en- 
tirely excluded  from  the  dietary.  In  one  of 
these  cases  the  result  appears  to  be  perma- 
nently good;  in  the  four  others  it  was  good 
tor  the  time  with  regard  to  the  state  of  the 
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body  as  well  as  of  the  mind,  but  there  were 
relapses,  which  in  two  of  the  cases  have  led 
to  several  repetitions  of  the  trial,  each  time 
apparently  with  more  lasting,  but  as  yet 
no  permanent,  result.  Well-arranged  sea- 
voyages  deserve,  therefore,  at  all  events,  a 
place  m  the  management  of  this  most  terrible 
affection. 

Conclusions. — From  a    comparison  of 
these  experiences  with  those  of  other  ob- 
servers, the  writer  is  inclined  to  infer  that, 
under  favourable  circumstances,  sea-voyages 
of  not  too  long  duration  may  be  rendered 
beneficial  in  the  early  stages  of  phthisis. 
The  voyage  to  Australia  and  New  Zealand 
and  back,  after  a  stay  of  a  few  months  in 
these   climates  (Hobart's  Tovra,   in  Tas- 
mania, for  instance),  specially  recommends 
itself.    The  invalids  referred  to  left  in  the 
second  half  of  September,  or  in  October  or 
November,  and  returned  in  May  or  June.  In 
this  way  the  more  unfavourable  seasons  of 
England  are  avoided,  and  instead  of  the 
short  and  sunless  days,  long  and  bright  ones 
are   obtained.    To  go  to  Australia  and  to 
return  immediately  has  proved  exhausting  in 
several  instances.    Another  good  plan  is  to 
go  to  the  Cape  of  Good  Hope,  and  ascend  in 
easy  stages,  by  diligence  and  bullock-carts, 
to  the  higher  regions  (Bloemfontein,  for  in- 
stance), and  to  return  after  a  stay  of  three  or 
four  months  or  more.    This  plan,  however, 
is  rather  expensive  ;  and  it  requires  a  con- 
siderable amount  of  bodily  strength,  and  the 
incluiation  to  stand  a   certain  amoimt  of 
roughing  with  regard  to  accommodation  and 
food. 

The  voyage  to  the  northern  seas  requires 
a  peculiar  mental  disposition,  and  would, 
under  the  present  conditions,  be  resorted  to 
only  under  exceptional  circumstances;  but 
it  has  been  very  beneficial  in  the  nine  cases 
of  early  phthisis  mentioned— all  of  them 
possessing  a  satisfactory  fimd  of  strength, 
combined  with  love  of  sea-life  and  a  good 
digestion. 

The  combination  of  yachting  in  the  Medi- 
terranean, and  residence  at  one  or  several  of 
the  health-resorts  of  those  regions,  or  with  a 
visit  to  Upper  Egypt,  has  repeatedly  proved 
successful  in  cases  under  the  observation  of 
the  writer,  not  only  in  pulmonary  invalids, 
but  also  in  cases  of  mental  irritabihty, 
exhaustion,  chronic  rheumatism,  chronic 
glycosuria,  and  gout.  This  plan,  however, 
is  somewhat  expensive. 

In  hay-asthma,  sea-voyages  during  the 
season  of  the  complaint  are  to  be  recom- 
mended ;  but  in  other  forms  of  asthma  the 
result  is  uncertain,  and  the  advice  should  not 
be  given  without  consideration  of  all  the  cir- 
cumstances. In  most  cases  of  younger  per- 
sons alpine  climates  deserve  to  be  preferred 
to  sea-voyages. 

In  some  forms  of  mental  irritability,  over- 
work, anxiety  about  business,  and  in  the 
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earlier  stages  of  locomotor  ataxy,  sea- 
voyages,  and  especially  yachting,  in  the  sub- 
tropical regions,  offer  many  advantages, 
particularly  during  the  colder  and  damper 
seasons  of  om*  climate,  as  it  allows  of  the 
combination  of  the  enjoyment  of  sun,  light, 
and  pure  air  with  rest  of  body  and  mental 
repose.  In  slighter  forms  of  mental  irritability 
or  overwork,  shorter  voyages  are  often  sixfti- 
cient,  and  even  preferable ;  and  the  voyages 
to  Madeira,  to  the  West  Indies,  or  to  Brazil 
and  the  Eiver  Plate,  may  thus  be  recom- 
mended diuring  the  colder  season. 

Dipsomania  and  other  morbid  passions  may 
be  treated  with  great  advantage  by  sea- 
voyages  and  yachting,  provided  that  stimu- 
lants and  the  other  injurious  influences  which 
the  weak  person  is  unable  to  resist  can  thus 
be  entirely  removed. 

The  time  is  coming  when  we  shall  have 
therapeutic  ships,  specially  arranged  for 
different  classes  of  invalids.  It  would,  for 
instance,  not  be  wise  to  mix  those  suffer- 
ing from  dipsomania  with  sick  persons  to 
whom  a  moderate  amount  of  stimulants  is 
useful. 

Circumstances  counter-indicating  Sea- 
voyages. — The  circumstances  which  render 
it  necessary  to  avoid  sea- voyages  are : — 

1.  Unconquerable  sea-sickness. 

2.  Great  temporary  or  permanent  weak- 
ness and  exhaustion. 

3.  Permanent  delicacy  of  appetite,  with 
inabihty  to  become  accustomed  to  a  certain 
monotony  of  food,  or  to  a  certain  coarseness 
in  the  preparation  of  food. 

4.  Inability  to  bear  the  glare  of  the  sea,  as 
it  occurs  in  tendency  to  glaucoma. 

5.  Persistent  sleeplessness  while  at  sea. 

6.  Dilatation  and  weakness  of  the  fibres  of 
the  heart,  with  or  without  valvular  disease. 

7.  Enlargement  of  the  liver,  especially 
when  caused  by  dilatation  of  the  right  ven- 
tricle. 

8.  Advanced  stages  of  consumption,  unless 
the  affection  be  quite  stationary. 

9.  Morbid  conditions  with  a  tendency  to 
pyrexia. 

10.  A  tendency  to  haemorrhage. 

It  is  the  influence  of  great  heat  that  ought 
to  be  avoided  by  the  two  classes  of  cases  last 
mentioned.  A  voyage  through  tropical  seas, 
especially  in  sailing  ships,  might  prove  dan- 
gerous in  such  subjects,  from  the  possibility 
of  being  becalmed. 

11.  A  tendency  to  epUepsy  or  maniacal 
fits.  This  ought  specially  to  contra-indicate 
sea-voyages  to  tropical  climates. 

For'further  information  regarding  sea-voy- 
ages, reference  may  be  made  to  The  Ocean 
as  a  Health-resort,  1880,  by  Mr.  WiUiam  S. 

Wilson.  __ 

Hermann  Webee. 

SEAT-WOBM.— A  synonym  for  thread- 
■worm.    See  Entozoa. 


SEBACEOUS  FOLLICLES,  Dis- 
eases of.  —  Synon.  :  Fr.  Maladies  dee 
Follicules  Sebacds  ;  Ger.  Kra/nklieiten  der 
Talgdriisen. 

The  sebaceous  folhcles  of  the  skin  are 
subject  to  disease  depending  both  upon 
internal  and  external  causes.  Those  follicles 
which  are  attached  to  hairs,  and  those  which 
are  isolated,  show  little  difference  in  this 
respect. 

Enlargement   or    hypert/rophy    of  the 
follicles  is  often  seen,  and  appears  to  arise 
chiefly  from  internal  causes,  occurring  either 
at  a  particular  stage  of  development,  or  from 
some  general  alteration  of  nutrition,  such  as 
follows  a  particular  diet  or  excess  of  particular 
kinds  of  food.    This  form  constitutes  acne 
punctata,  a  disease  in  which  the  aff'ected 
portion  of  skin  appears  covered  with  black 
spots ;   these   being  the   openings  of  the 
enlarged  sebaceous   follicles,  choked  with 
plugs  of  sebaceous  matter,  the  outer  ends  of 
which  become  blackened.     The  plugs  or 
comedones,  when  examined,  are  found  to 
consist  of   solid  fatty  matter  (sebaceous 
secretion),  closely  packed  epithelial  scales, 
and  imperfectly  formed  hairs.    The  parasite 
Demodex  folliculorum  is  often  present,  but 
does  not  appear  to  exercise  any  influence  on 
the  disease.    Acne  punctata  occurs  in  those 
parts  of  the  body  where  there  are  numerous 
rudiments  of  hairs,  and  where  hairs  grow 
commonly,  though  not  uniformly,  in  the 
male  sex.    Hence  it  is  confined  to  the  face, 
neck,  and  upper  part  of  the  back  and  chest, 
and  usually  begins  at  that  period  of  Ufe, 
puberty,  when  these  rudimentary  hairs  nor- 
mally undergo  development. 

Wlien  inflammation  is  set  up  in  hyper- 
trophied  follicles  suppuration  follows,  and  we 
have  acne  suppurativa. 

The  condition  called  lichen  pilaris  is  sub- 
stantially the  same  as  hypertrophic  acne, 
being  produced  by  overgrowth  of  cells  in 
the  sheath  of  the  hair  and  the  sebaceous 
follicle.    See  Acne. 

J.  F.  Payne. 

SEBOBBHCEA  {sebum,  fat;  and  ptm, 
I  flow). — An  ungrammatical  synonym  for 
stearrhoea.    See  Steabbhoea. 

SECOND  ABY  {secwndus,  the  second).— 

In  contradistinction  to  primary,  the  word 
'  secondary'  is  used  with  the  following  signifi- 
cations, ^tiologically  it  implies  that  a_  dis- 
ease is  not  local  in  its  causation  and  origin, 
but  is  manifested  as  a  secondary  lesion— 
either  as  the  result  of  some  genera,l  or  con- 
stitutional condition,  or  of  an  affection  which 
has  previously  involved  some  other  structure 
or  organ,  it  may  be  in  a  remote  part  of  the 
body.  It  also  signifies  the  later  manifesta- 
tions of  a  disease,  as  distinguished  from  those 
which  occur  at  an  early  period,  as  m  the  case 
of  secondary  syphilis  or  secondary  cancer. 
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The  term  is,  moreover,  applied  to  symptoms, 
when  they  are  more  or  less  remote  from  the 
seat  of  mischief,  or  are  only  indirectly  set 
up  by  the  disease  with  which  they  are 
associated. 

Frederick  T.  Egberts. 

SECRETIONS     ANB  EXCRE- 
TIONS, Disorders  of. — Although  the 
derangements  affecting  the  chief  secretions 
and  excretions  of  the  human  body  are  con- 
sidered separately  in  other  parts  of  this  work, 
it  may  serve  a  useful  purpose  to  deal  with  them 
from  a  general  standpoint,  as  there  are  several 
facts  which  apply  to  the  entire  group.  Those 
which  have  principally  to  be  borne  in  mind 
are  the  secretions  poured  into  the  alimen- 
tary canal — namely,  the  saliva,  gastric  juice, 
bile,  pancreatic  juice,  and  intestinal  secre- 
tion ;  the  milk ;  the  mine ;  and  the  sweat. 
Of  secondary  importance,  from  a  clinical 
point  of  view,  are    the  various  mucous 
secretions,  the  tears,  and  the  semen;  the 
serous  secretions  have  also  to  be  remembered. 
It  is  assumed  that  the  physiological  distinc- 
tion between  a  secretion  and  an  excretion  is 
understood. 

Varieties  of  Disorder. — 1.  Secretions 
and  excretions  are  very  liable  to  changes 
in  quantity.    A  definite  amount  of  each  of 
these  should  be  formed  during  the  twenty- 
four  hours,  varying  within  recognised  limits, 
and  influenced  by  certain  physiological  con- 
ditions.   The  quantity  produced,  however, 
often  deviates  from  the  healthy  standard, 
in  the  direction  either  of  (a)  excess,  or  (6) 
deficiency.    In  the  former  case,  the  amount 
of  the  secretion  is  often  far  above  the  normal, 
or  beyond  what  is  needful  for  its  intended 
purposes  ;  in  the  latter  case  various  degrees 
of   deficiency    occur,  ciihninating   in  an 
absolute  suppression  of  a  particular  secre- 
tion or  excretion. 
2.  Changes  m  quality  are  also  frequently 
:  noticed,  and  these  may  be  associated  with 
.  changes  in  quantity,  or  they  may  exist  alone. 
The  quaUtative  changes  include  the  absence 
or  deficiency  of  one  or  more  of  the  normal 
chenoical  mgredients  of  the  fluid ;  excess  of 
^  either  of  these  ingredients ;  absence,  de- 
:  ficiency,  or  imperfection  of  formed  organic 
elements,  as  in  the  case  of  the  semen ;  or 
the  presence  of  adventitious  and  abnormal 
™g^edients.    It  may  also  be  mentioned  here 
that  the  quality  of  secretions  is  often  modi- 
fied by  admixture  with  excess  of  mucus,  or 
V  with  morbid  products. 
_  3.  Another  disorder  affecting  certain  secre- 
tions and  excretions  is  interference  with 
their  escape  by  the  normal  channels,  so  that 
they  are  retained.    This  applies  particularly 
to  those  which  have  one  or  more  special 
ducts  for  their  exit,  liable  to  be  obstructed 
vn  various  ways.    The  escape  of  the  bile 
pancreatic  juice,  urine,  parotid  secretion! 
-miik,  and  other  fluids  may  be  thus  prevented 


4.  Allied  to  the  deviation  just  noticed  is 
that  in  which  a  secretion  flows  in  some 
abnormal  direction.  As  illustrations  may 
be  mentioned  salivary  fistula,  in  which  the 
parotid  secretion  escapes  through  an  opening 
on_  the  outside  of  the  cheek ;  external 
biUary  fistula,  or  the  opening  of  the  gall- 
bladder n  various  other  directions ;  vesico- 
vaginal or  vesico-rectal  fistula,  where  the 
urine  passes  from  the  bladder  into  the 
vagina  and  rectum  respectively ;  and  closure 
of  the  lacrymal  duct,  so  that  the  tears  flow 
over  the  cheeks.  In  this  connexion  allusion 
may  also  be  made  to  those  cases  in  which 
a  reservoir  of  some  secretion  ruptures,  and 
thus  its  contents  escape.  For  instance,  the 
gall-bladder  may  give  way,  or  the  urinary 
bladder,  the  bile  or  urine  consequently 
escaping  into  the  peritoneum. 

Etiology. — The  causes  which  produce  one 
or  other  of  the  disorders  of  secretion  just 
indicated  are  as  foUows :  (1)  Alterations  in 
quantity  and  quality  are  often  immediately 
induced  by  nervous  disturbance.    The  in- 
fluence of  the  nervous  system  upon  the  func- 
tion of  secretion  is  well  knovra,  and  it  may 
be  centric  in  origin,  as  in  the  case  of  strong 
emotion  :  direct,  when  the  nerve  influencing 
a  particular  secretion  is  irritated,  compressed, 
or  otherwise  disturbed;  or  reflex,  due  to 
some   remote  irritation   affecting  such  a 
nerve.     The  effect  of  neuralgia  upon  the 
secretion  of  the  tears,  saliva,  and  perspira- 
tion is  often  very  striking.      (2)  Similar 
disorders  frequently  depend  upon  derange- 
ments  "affecting  the  local  circulation  in  the 
secreting  gland.    This  is  well  exemplified  in 
the  case  of  the  urine,  which  is  abundant  and 
watery  as  the  result  of  active  congestion  of 
the  kidneys;   deficient,  concentrated,  and 
otherwise  abnormal  when  these  organs  are 
the  seat  of  venous  congestion.    The  bile  is 
also  considerably  modified  in  quantity  and 
quality  by  congestion  of  the  liver.  (3)  General 
conditions  of  the  system  materially  affect 
secretions,  fr-om  various   causes,   such  as 
pyrexia,  plethora   or    anasmia,    shock  or 
coUapse,  and  the  typhoid  condition.  More- 
over, they  may  be  disordered  in  connexion 
with  diseases  which  produce  marked  effects 
upon  the  general  system,  such  as  phthisis. 
(4)  Functional  derangement  of  the  glandular 
structures  which  form  different  secretions 
are  very  common,  and  may  be  due  to  many 
causes.    Amongst  others  may  be  mentioned 
a  want  of  adequate  and  proper  stimulation  ; 
excessive  or  too  frequent  stimulation;  in- 
jurious habits  which  affect  certain  secretions ; 
and  vi^ant  of  tone  or  imperfect  nutrition  of 
secreting  tissues.     Such  causes  frequently 
operate  injuriously  in  relation  to  the  secre- 
tions poured  into  the  alimentary  canal.  The 
sweat  is  affected  by  neglecting  cleanliness  of 
the  skin.  (5)  Organic  diseases  of  the  glandular 
structures  necessarily  modify  secretions  more 
or  less,  either  temporarily  from  acute  disease, 
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or  permanently  from  some  chronic  mischief, 
which  may  ultimately  entirely  check  a  secre- 
tion.   These  diseases  are  of  different  kinds, 
and  cannot  be  specially  indicated  here,  but 
they  all  tend  to  alter  or  destroy  the  secreting 
structures.    (6)  The  secretions  generally  may  j 
be  affected  by  certain  abnormal  elements  j 
which  accumulate  in  the  blood.    Under  such  j 
circumstances,  however,  some  excretions  be- 
come the  special  channels  for  the  elimination 
of  these  elements,  and  thus  are  liable  to  be 
seriously  deranged.    Thus  in  diabetes  mel- 
litus,  whatever  its  pathology  may  be,  the 
accumulation  of  sugar  in  the  system  leads  to 
the  characteristic  changes  in  the  urine  ob- 
served in  this  disease,  while  at  the  same 
time  the  cutaneous  excretion  is  diminished. 
It  may  further  be  remarked  here  that,  if 
the  elements  which  ought  to  be  removed  by 
a  certain  excretion  are  not  thus  eliminated, 
they  may  find  then'  way  by  other  channels, 
and  thus  modify  the  quality  of  other  fluids. 
This  is  exemplified  by  the  elimination  of 
urea  in  other  directions  when  it  is  not  ex- 
creted by  the  kidneys.    (7)  A  secretion  may 
be  properly  formed,  but  it  is  in  many  cases 
subsequently  modified  by  admixture  with 
morbid  products  derived  from  surfaces  with 
which  it  has  to  come  in  contact,  such  as 
excess  of  or  unhealthy  mucus,  or  pus.  Also, 
in  the  case  of  the  alimentary  canal,  the 
habit  of  taking  large  quantities  of  water  or 
other  fluids  may  so  dilute  the  digestive 
secretions  as  to  make  them  unfit  to  perform 
their  functions  properly.    (8)  With  regard  | 
to  the  causes  which  impede  the  escape  of 
secretions,  these  are  either  of  a  mechanical 
natiu-e,  the  duct  being  obstructed  by  some- 
thing lodging  in  it,  such  as  a  calculus  or 
plug  of  mucus,  or  bemg  pressed  upon  from 
the  outside;  or  due  to  organic  disease, 
narrowing  or   closing  the  channel  or  its 
orifice  ;  or  possibly  occasionally  to  muscular 
spasm  or  to  paralysis  of  the  duct.  Such 
conditions  may  be  temporary  or  permanent. 
The   discharge   of  secretions  in  abnormal 
directions  is  the  result  of  organic  lesions, 
either  congenital  or  acquired,  as  the  result  of 
which  the  unusual  chaimels  and  communi- 
cations are  formed. 

Effects  and  Symptoms.  —  Disorders 
affecting  secretions  and  excretions  are  often 
directly  accomitable  for  a  variety  of  symp- 
toms, as  well  as  for  certain  definite  morbid 
conditions,  and  these  effects  are  usually 
readily  explained. 

1.  With  reference  to  their  quanhhj, 
secretions  and  excretions  must  be  regarded 
as  mere  liquids  of  a  particular  kind,  and 
symptoms  may  therefore  simply  depend 
upon  their  amount.  For  instance,  deficiency 
or  excess  of  saliva  and  buccal  mucus  will 
cause  respectively  dryness  of  the  mouth,  or 
a  more  or  less  profuse  overflow ;  an  undue 
abundance  of  gastric  juice  may  account  for 
acidity  and  acid  eructations  ;  the  quantity  of 


the  secretions  in  the  alimentary  canal  often 
aids  in  the  causation  of  diarrhcea  or  con- 
stipation ;  and  variations  in  the  amount 
of  the  cutaneous  excretion  are  evidenced 
either  by  free  sweating  or  by  dryness  of  the 
skin. 

2.  Certain    actions    are    frequently  in- 
fluenced by  disorders  of  secretion.  Mere 
alterations  in  quantity  may  affect  these 
actions.     Thus,  profuse  sahvation  causes 
frequent  spitting  or  swallowing ;  abundant 
secretion  in  the  air -passages  excites  coughmg 
and  expectoration ;   excess  of  fluid  in  the 
stomach  and  intestine  may  cause  vomiting 
or  purging  respectively ;   a  free  secretion 
of  urine  renders  micturition  more  frequent. 
But,  apart  from  the  quantity,  the  quality  of 
a  secretion  may  further  influence  these 
actions.    Of  this  we  have  a  striking  illustra- 
tion in  diabetic  urine,  which  is  in  itselt 
irritating,  and  often  excites  the  bladder  to 
empty  itself.    The  bile  is  another  example, 
for  undoubtedly,  in  the  writer's  opinion,  this 
fluid  has  an  irritating  effect  upon  the  intes- 
tine, and  may  also  increase  the  secretions  oi 
this  canal,  so  that  in  these  ways  excess  of 
bile  may  be  a  cause  of  diarrhoea,  while  its 
deficiency  is  an  important  factor  in  many 
cases  of  constipation,  owing  to  the  want  of 
its  stimulating  action  upon  the  intestinal 
wall. 

3.  Each  secretion,  as  distinguished  from 
an  excretion,  has  certain  definite  functions 
to  fulfil,  and  a  number  of  symptoms  may  be 
due  to  the  fact  that  a  particular  secretion 
fails  to  perform  these  functions.  This  may 
arise  from  the  fact  that  it  is  suppressed  or 
deficient  in  quantity;  abnormal  in  quality, 
and  therefore  inadequate  for  its  work ;  or  for 
some  reason  or  other  does  not  reach  the 
place  in  which  this  work  is  carried  on,  as 
i  when  a  duct  is  obstructed,  or  a  fistula  allows 
I  the  escape  of  a  secretion,  so  that  it  is  lost. 

Symptoms  arising  from  this  cause  are  mainly 
I  observed  in  connexion  with  the  alimentary 
j  canal,  and  they  are  of  extremely  common, 
occurrence,  as  well  as  of  diverse  character. 
Many  of  the  symptoms  in  dyspeptic  cases 
are  to  be  thus  explained,  and  a  knowledge  ot 
the  physiological  uses  of  the  different  diges- 
tive secretions  will  indicate  the  derangements 
to  be  anticipated  when  one  or  other  of  them 
is  unequal  to  its  work.  It  must  be  remem- 
bered not  only  that  these  secretions  are 
concerned  directly  in  digesting  the  different 
elements  of  food,  but  that  some  of  them  also 
prevent  fermentation  and  decomposition,  and 
their  imperfect  action  m  these  respects  may 
originate  important  symptoms.  Under  this 
heading  the  lacteal  secretion  may  be  aUuded 
to.  Deficiency  in  its  quantity,  or  unpertec- 
tion  in  its  quahty,  often  renders  it  unlit  tor 
its  intended  purpose,  that  is,  the  proper 
nourishment  of  the  infant  who  is  supposed 
to  live  upon  the  maternal  milk. 
4.  If  certain  secretions  or  excretions  are 
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seriously  checked  or  altogether  suppressed, 
or  if  they  are  retained  in  the  hody,  so  that 
they  become  siibsequently  absorbed,  obvious 
effects  on  the  general  system  are  produced, 
which  may  be  of  a  very  serious  character. 
Thus,  in  the  case  of  the  bile,  jaundice  and 
its  accompanying  phenomena  are  evident; 
in  connexion  with  the  urine  we  may  have 
dropsy  or  ursemic  symptoms.  Impaired 
cutaneous  excretion  also  produces  effects  upon 
the  system,  although  these  are  not  so  charac- 
teristic. 

5.  "What  may  be  regarded  as  the  secon- 
dary effects  of  disorders  connected  with 
secretions  must  also  not  be  forgotten.^  If 
their  escape  be  prevented,  they  are  liable 
mechanically  to  produce  more  or  less  im- 
portant lesions.  Thus  they  often  lead  to  dis- 
tension of  hollow  organs,  such  as  the  bladder 
•  or  gall-bladder.  Moreover,  they  may  at  the 
same  time  excite  irritation  and  inflammation, 
especially  if,  as  in  the  case  of  the  urine,  de- 
composition, with  the  formation  of  irritating 
products,  is  Hkely  to  take  place.  By  these 
■  combined  effects,  important'  organs  may 
ultimately  be  completely  disorganised,  such 
as  the  kidney  or  liver.  Retention  of  milk  in 
the  mammary  glands  is  one  important  cause 
of  inflammation  and  abscess  in  these  organs. 
"When  certain  secretions  or  excretions  find 
their  way  into  abnormal  situations,  they  may 
also  originate  serious  conditions.  Thus,  if 
urine  or  bile  escape  into  the  peritoneum, 
acute  peritonitis  will  be  set  up. 

Treatment. — Without  entering  into  any 
details,  it  will  suffice  to  indicate  in  this 
article  the  principles  upon  which  disorders 
of  the  secretions  and  excretions  are  to  be 
treated.  (1)  Any  obvious  cause  of  such  dis- 
orders must  be  rectified  or  got  rid  of  at  the 
outset,  if  practicable,  as,  for  instance,  in- 
jurious habits,  neuralgia,  and  many  other 
causes.  (2)  "When  secretions  are  abnormal 
in  their  formation,  either  as  regards  quantity 
or  quahty,  means  are  often  within  reach  for 
correcting  these  errors.  This  result  may 
not  uncommonly  be  effected  by  acting  upon 
the  general  system,  by  means  of  tonics  or 
other  suitable  agents,  and  thus  indirectly 
influencing  secretion;  but  there  are  also 
special  therapeutic  agents  employed  for  their 
immediate  effects  upon  particular  secretions 
or  excretions,  such  as  the  gastric  juice,  the 
bile,  the  urine,  and  the  sweat.  "With  regard 
to  quantity,  remedies  are  used  to  diminish 
this  when  excessive,  as  well  as  to  increase  it 
when  deficient.  It  may  be  mentioned  here 
that  measures  for  augmenting  certain  secre- 
tions, and  especially  excretions,  are  often 
resorted  to  for  other  therapeutic  purposes, 
when  they  are  not  in  any  way  abnormal,  as 
in  the  case  of  the  sweat  and  urine.  Care 
must  be  taken  not  to  carry  stimulation  of 
secretions  too  far,  otherwise  in  the  long 
ran  it  is  liable  to  do  far  more  harm  than 
good.    This  applies  particularly  to  those 
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cases  where  there  is  organic  mischief  affect- 
mg  the  glandular  structures,  and  interfering 
with  their  formation.  Secretions  and  excre- 
tions are  often  materially  influenced  in 
quantity  and  quality  by  acting  upon  the 
circulation  in  the  organs  which  form  them, 
either  directly  or  indirectly.  (3)  It  may  be 
practicable  to  treat  some  disease  which 
originates  a  disordered  secretion,  and  thus 
to  influence  it.  This  may  be  illustrated  by 
diabetes  mellitus,  and  by  diseases  of  some 
particular  organ  whose  secretion  is  affected. 
In  this  way  marked  beneficial  effects  are 
sometimes  produced.  (4)  "When  certain 
secretions  are  wanting  or  deficient,  especially 
the  gastric  juice  and  bUe,  their  place  may  be 
suppKed  by  administering  the  essential  and 
active  elements  of  these  secretions,  or  by 
making  them  artificially.  The  pancreas 
itself,  as  well  as  the  active  principle  of  the 
pancreatic  secretion,  are  also  now  frequently 
given  in  different  forms.  Thus  the  want  or 
deficiency  of  these  fluids  in  the  digestive 
process  may  often  be  entirely  made  up  for. 
An  important  use  of  some  of  these  substitutes 
for  secretions  is  that  introduced  by  Sir 
"William  Roberts,  by  which  the  food  is  arti- 
ficially digested  in  different  degrees  before 
it  is  taken  by  the  patient.  (5)  The  symptoms 
which  disorders  of  secretions  give  rise  to 
often  need  special  treatment,  whether  they 
be  of  a  local  or  general  character — for  in- 
stance, constipation,  diarrhcea,  flatulence, 
jaundice,  uraemia,  and  other  phenomena. 
(6)  In  many  cases  attention  has  to  be 
directed  to  the  prevention  of  an  accumula- 
tion of  a  secretion  or  excretion,  or  to  its 
removal  if  it  should  have  collected.  This 
may  be  illustrated  by  retention  of  the  milk 
in  the  mammary  gland ;  and  of  the  urine  in 
the  bladder.  The  effects  of  any  such  ac- 
cumulation also  need  to  be  recognised  in 
treatment,  such  as  dilatation  of  an  organ, 
inflammation,  or  rupture.  (7)  Operative 
procedures  may  be  required  in  some  cases, 
either  to  remove  an  accumulation  which 
cannot  othervsdse  be  got  rid  of,  or  to  cause 
a  secretion  to  pass  along  its  proper  channel, 
in  those  cases  where  there  is  an  abnormal 
communication  or  fistula,  or  a  closed  passage, 
such  as  an  obstructed  lacrymal  duct. 

It  must  be  remembered  that  there  are 
many  disorders  of  secretions  and  excretions 
which  are  merely  temporary,  and  which 
need  no  treatment  whatever. 

Disorders  of  the  so-called  'internal'  secre- 
tions— for  example,  of  the  secretion  of  the 
thyroid  gland — appear  to  be  associated  with 
deterioration  of  the  general  nutrition.  Sec 
Senility.  Frederick  T.  Roberts. 

SEDATIVES  [sedo,  I  ease  or  assuage). — 
Synon.  :  Fr.  Sedatifs ;  Ger.  Beruliigende 
Mittel. 

Definition.: — Therapeutic  measures  which 
exert  a  soothing  action  upon  the  system,  by 
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diminiahing  pain,  lessening  functional  ac- 
tivity, or  tranquillising  disordered  inuscular 
movement. 

Sedatives  may  be  divided  into  the  follow- 
ing groups : — 

1.  General  Sedatives. — Constitutional 
sedatives,  like  stimulants,  widely  overlap 
other  therapeutic  divisions.  The  type  of  all 
soothing  action  assuredly  must  be  a  full 
narcotic,  an  anaesthetic  vapour,  or  a  sub- 
cutaneous injection  of  morphine,  either  of 
which  renders  the  sufferer  temporarily  ob- 
livious to  any  excruciating  agony,  such  as 
that  of  biliary  or  renal  cohc.  In  fact,  general 
sedatives  must  be  looked  for  exclusively  in 
the  narcotic  and  ansesthetic  class  ;  and  if  the 
constant  consumption  of  vital  energy  by 
disease  be  not  compensated  by  sleep,  we  pre- 
scribe opium,  chloral  hydrate,  hyoscyamus, 
and  similar  remedies. 

2.  Local  Sedatives. — Under  this  head- 
ing we  must  place  extreme  cold,  which, 
applied  either  in  the  form  of  ice,  or  more 
effectually  by  the  ether  spray,  deadens  the 
sensibility  of  the  skin,  and  prevents  the 
prick  or  cut  of  an  operation  from  being  felt. 
Next  come  aconite,  opium,  cocaine,  bella- 
donna, veratrine,  and  bhsters,  which  soothe 
by  a  direct  action  on  the  sensory  nerves, 
or  by  influencing  the  circulation  of  the  parts 
around.  These  are  useful  in  neuralgic  or 
rheumatic  pain,  or  in  the  acute  suffering  of 
superficial  inflammatory  conditions.  Again, 
some  substances  may  be  regarded  as  seda- 
tives, in  virtue  of  their  power  in  allaying 
the  excessive  itching  of  prurigo  and  other 
chronic  skin-affections.  Diluted  hydrocyanic 
acid,  carbolic  acid,  chloroform,  borax,  and 
chloral  hydrate  are  among  the  best  remedies 
for  this  pm-pose. 

3.  PTilmoiiary  Sedatives.— Pulmonary 
sedatives  are  also  deserving  of  mention; 
and,  passing  by  emetics  and  nauseants, 
which  undoubtedly  depress  the  breathing 
power,  we  find  that  veratrine.  Calabar  bean, 
diluted  hydrocyanic  acid,  and  several  other 
drugs,  directly  tend  to  paralyse  the  respi- 
ratory centre,  on  which  action  the  greater 
part  of  their  poisonous  influence  seems  to 
depend. 

4.  Spinal  Sedatives. — Spinal  sedatives 
have  precisely  an  opposite  effect  to  spinal 
stimulants;  and  it  has  been  amply  proved 
that-  Calabar  bean,  bromide  of  potassium, 
and  methyl-conine  powerfully  lower  reflex 
excitability  through  the  cord  and  the  great 
ganglia  of  the  brain. 

5.  Gastric  Sedatives.— Irritable  con- 
ditions of  the  mucous  membrane  of  the 
stomach,  giving  rise  to  pain,  vomitmg, 
pyrosis,  and  other  symptoms,  are  commonly 
met  with,  and  require  a  considerable  variety 
of  treatment.  If  gastrodynia  fails  to  yield  to 
bismuth,  soda,  or  diluted  hydrocyanic  acid, 
recourse  may  be  had  to  small  doses  of  nitrate 
of  silver  or  of  arsenic  ;  or  bhstermg  over  the 


epigastrium  may  produce  the  desired  effect. 
If  vomiting  be  the  prevaihng  sjonptom,  di- 
luted hydrocyanic  acid  again  proves  useful, 
carbonic  acid  in  the  form  of  effervescing 
draughts,  or  minute  and  oft-repeated  doses 
of  nux  vomica  or  ipecacuanha.  Combined 
with  this,  we  must  take  especial  care  to  en- 
join a  rmld  and  unstimulating  dietary,  of 
which  milk  and  lime-water  should  form  the 
principal  ingredients. 

6.  Cardiac  and  Vascular  Sedatives. 
This  group  have  the  power  of  lowering  the 
heart's  action.  Emetics  and  tobacco  do  this 
by  the  general  depression  following  nausea 
and  the  act  of  vomiting.  Other  drugs,  how- 
ever, act  directly  on  the  heart  itself,  either  by 
paralysing  the  muscular  tissue  of  which  its 
walls  are  composed,  or  by  a  more  special 
influence  over  its  nerve-supply.  Slowing  of 
its  action  may  be  effected  either  by  stimula- 
tion of  the  inhibitory  branches  of  the  vagus, 
or  by  interference  with  the  sympathetic 
ganglia  which  work  in  the  opposite  direc- 
tion ;  and  experiment  has  not  in  aU  case& 
made  it  quite  clear  which  is  the  true  explana- 
tion. But  whatever  the  exact  physiological 
explanation  may  be,  we  have  some  practical 
rules  for  our  guidance  in  the  use  of  these 
remedies,  especially  of  digitalis  and  strophan- 
thus,  which,  cardiac  tonics  though  they  be, 
are  also  true  sedatives  to  that  organ.  "When 
the  heart-muscle  is  weak  and  languid,  its 
contractions  are  less  efficient  than  in  health; 
and  in  order  to  perform  its  allotted  amoimt 
of  routine  work  in  propelling  the  blood,  its 
cavities  must  fill  and  empty  more  rapidly 
than  usual.  The  result  of  this  is  seen  in  the 
hurried,  feeble,  and  often  irregular  pulsations 
of  the  organ;  and  digitalis,  by  bracing  up  the 
muscular  fibres,  and  giving  increased  tone 
renders  its  action  more  efficient,  and  enables 
it  to  take  more  prolonged  periods  of  repose. 
Other  cardiac  sedatives  are  aconite,  vera- 
trum  viride,  colchicum,  and  diluted  hydro- 
cyanic acid,  but  they  are  seldom  used  for  this 
purpose,  although  aconite,  whether  through 
its  action  on  the  heart  or  on  the  small  ves- 
sels, is  very  effective  in  early  inflammatory 
conditions. 

E.  Farquhabson. 

SELTERS,  in  Germany.  —  Muriated 
alkahne  table-water.    See  Mineral  Waters. 

SEMILUNAB,  VALVES,  Diseases 
of,— See  Heart,  Valves  and  Orifices  of, 
Diseases  of. 

SEMIOLOGY  (o-r/zieloi/,  a  symptom; 
and  X6yos,  a  discourse).— A  synonym  for 
symptomatology,  or  the  doctrine  of  the  signs 
and  symptoms  of  disease.  See  Disease, 
Symptoms  and  Signs  of. 

SENILE    INSANITY.  —  See  Dh> 

MENTIA. 
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SENILITY  {senex,  an  old  man).— 
Synon.  :  Senile  Marasmus;  Fr.  Vieillesse; 
Ger.  Greisenalter. 

Definition— That  condition  of  body  winch 
usually  supervenes  naturally  after  the  seven- 
tieth year,  but  sometimes  occm-s  prematurely. 

Senility  is  separated  from  the  previous 
period  of  maturity  by  the  climacteric  stage, 
which  in  men  occurs  between  the  ages  of 
fifty  and  sixty,  and  in  women  about  ten 
years  earher.  When  of  premature  occur- 
rence this  state  is  commonly  hereditary,  or 
secondary  to  some  exhausting  illness,  where 
failure  of  the  trophic  influence  of  the  nervous 
system  has  been  marked.  AH  the  signs  and 
symptoms  of  senility  have  been  seen  in 
individuals  imder  twenty  years  old. 

"We  do  not  know  why  the  body,  after  it 
has  reached  a  state  of  maturity  and  vigour, 
should  gradually  dechne;  why,  when  once 
an  even  balance  between  tissue-waste  and 
restitution  is  estabhshed,  it  is  not  main- 
tained indefinitely.  How  far  the  failure  is 
due  to  some  inherent  tendency,  and  how  far 
to  external  influences,  is  whoUy  conjectural. 
Among  the  most  recent  hypotheses  is  one 
based  upon  the  theory  that  the  various 
glands,  secreting  and  ductless — and  also  per- 
haps some  of  the  tissues — exert  some  mate- 
rial influence  upon  the  blood,  and  through 
it  upon  the  tissues  generally,  whereby  the 
normal  metabohsm  of  healthy  activity  is 
maintained;  and,  conversely,  as  this  influence 
— effected,  as  is  supposed,  through  some  '  in- 
ternal secretion,'  i.e.  a  secretion  which  is  re- 
tained in  the  organism  and  is  not  excreted — 
fails,  so  does  the  general  nutrition  deteriorate. 
The  treatment  of  myxoedema  by  extract  of 
thyroid  gland  is  based  upon  this  theory,  and 
according  to  Dr.  Brown- Sequard  the  weak- 
ness and  characteristic  phenomena  of  old 
age  are  due  to  '  a  natural  series  of  organic 
changes  and  the  gradually  diminishing  action 
of  the  spermatic  glands  and  ovaries.'  To 
refer  the  senile  state  to  an  impairment  of 
the  trophic  influence  exerted  by  the  nervous 
system,  or  to  a  diminution  in  the  water  con- 
tained in  the  protoplasmic  elements  of  the 
tissues,  or  to  any  other  such  cause,  however 
true  each  and  all  may  be  so  far  as  they  go, 
only  places  the  difficulty  a  step  farther  back, 
and  does  not  remove  it. 

Anatomical  Characters. — Eecent  obser- 
vations, especially  those  of  Sir  George  Hum- 
phry, have  shown  that  many  of  the  morbid 
conditions  which  are  usually  regarded  as 
essential  features  of  advanced  life  are  really 
manifestations  of  disease  occurring  at  this 
period,  and  do  not  of  necessity  pertain  to 
senility,  which  may  supervene  and  progress 
to  death  undisturbed  by  any  actual  disease 
— in  short,  an  old  age  that  is  healthy  just  as 
any  other  period  of  Hfe  may  be.  The  term 
'  involution '  has  been  suggested  to  express 
the  normal  senile  changes  in  the  tissues  and 
organs,  of  which  a  progressive  atrophy — a 


simple  diminution  of  material — is  the  most 
universal  and  characteristic.  The  degree  of 
wasting  varies,  but  there  is  a  general  dimi- 
nution in  body-weight  and  height,  except  in 
persons  whose  climacteric  has  been  marked 
by  an  increase  of  the  adipose  tissue,  when 
the  total  loss  of  weight  may  be  inconsider- 
able. Among  the  organs  which  exhibit 
simple  atrophy  in  the  highest  degree  are  the 
brain  and  spinal  cord,  the  shrinldng  of  the 
former  with  increase  of  the  subarachnoid 
fluid  being  sometimes  very  considerable ;  the 
generative  organs,  especially  the  ovaries,  and 
to  a  less  extent  the  testes,  the  uterus,  and 
the  mammary  glands;  the  mucous  mem- 
brane and  glands  of  the  digestive  tract ;  the 
bronchial  and  vesical  mucous  membranes; 
the  spleen  and  lymphatic  glands,  the  latter 
even  to  complete  disappearance ;  and  the 
kidneys.  A  most  important  change,  and  one 
that  exerts  a  very  direct  influence  on  tissue- 
nutrition,  is  an  extensive  shrinking  or  even 
obliteration  of  the  capillaries  in  almost  aU 
the  textures.  The  skin  becomes  much  dimi- 
nished in  thickness,  especially  in  the  papil- 
lary layer,  the  constituent  papillae  being  very 
indistinct;  and  loss  of  hair  and  change  of 
colour  are  well-known  features.  The  senile 
changes  in  the  skeleton  are  of  peculiar 
interest.  The  bones,  which  in  the  earliest 
stages  of  formation  are  solid,  become,  as  de- 
velopment proceeds,  hollowed  internally,  by 
the  formation  of  cancellous  tissue  and,  in 
the  long  bones,  of  the  medullary  canals.  As 
the  absorption  of  the  central  part  proceeds, 
the  bones  nevertheless  increase  in  weight 
and  bulk  until  maturity  is  reached,  by  sub- 
periosteal ossification ;  but  in  the  decline  of 
Hfe,  as  this  process  takes  place  scarcely  at 
aU,  and  the  atrophy  continues,  the  bones, 
whilst  retaining  their  general  size  and  form, 
become  much  thinner,  lighter,  and  weaker. 
The  change  takes  place  especially  in  the  can- 
cellar  parts,  which  are  most  vascular,  and 
where  the  agents  for  absorption  are  most 
active — hence  the  special  weakness  of  the 
ends  of  the  long  bones,  and  their  liabihty  to 
fracture.  The  alveolar  parts  of  the  upper 
and  lower  jaw-bones,  consisting  as  they  do 
chiefly  of  this  loose  spongy  tissue,  are  cha- 
racteristically wanting  in  the  aged ;  and  since 
these  parts  carry  the  teeth,  this  atrophy  of 
the  bone  leads  to  their  falling  out.  The  lower 
jaw  is  one  of  the  few  bones  in  which  an  alter- 
ation in  shape  takes  place,  the  ramus  and 
body  coming  to  be  more  nearly  in  a  straight 
line,  with  proportionate  widening  of  the 
angle.  The  bone  thus  resembles  the  shape 
it  has  in  the  infant,  with  the  difi"erence  that 
it  then  consists  mainly  of  the  alveolar  part, 
whilst  in  old  age  it  is  the  denser  basal  or 
sub-alveolar  part  that  alone  remains.  The 
altered  shape  of  the  mandible  has  been  attri- 
buted to  the  loss  of  teeth  causing  a  deviation 
in  the  line  of  action  of  the  masticating 
muscles.     Sir  George  Humphry  finds  no 
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confirmation  of  the  commonly  accepted  state- 
ment that  the  angle  between  the  neck  and 
shaft  of  the  femur  becomes  smaller  with  age. 
The  same  observer  has  drawn  attention  to 
two  exceptional  conditions  of  an  opposite  cha- 
racter met  with  in  the  skull.  One  of  these 
occurs  as  nearly  symmetrical  areas  of  atrophy 
of  the  outer  table  and  diploe,  forming  well- 
marked  depressions  extending  obliquely 
across  the  parietal  bones,  which  he  is  inclined 
to  attribute  to  '  the  pressure  of  the  occipito- 
frontalis  tendon  stretched  upon,  and  playing 
over,  the  most  prominent  part  of  the  vertex.' 
The  other  condition  he  has  described  as  a 
considerable  thickening  of  the  calvaria,  espe- 
cially towards  the  frontal  region,  with  great 
density  of  the  bone.  The  explanation  of  this 
very  anomalous  state,  so  contrary  to  whab 
takes  place  in  the  cranium  and  entire  skeleton 
generally,  is  not  obvious,  though  it  may  be 
connected  with  the  diminished  pressure  of 
the  wasting  brain.  The  age  at  which  these 
changes  in  the  osseous  system  set  in  is  very 
variable,  but  they  commonly  commence 
earlier  in  women  than  in  men.  Slight 
atrophy  takes  place  in  the  cartilages,  costal 
and  articular,  the  latter  accounting  for  the 
diminution  in  height  of  the  old  person ;  but 
calcification  is  not  invariable,  and  is  indeed 
evidence  of  disease.  Corresponding  to  the 
loss  of  strength  in  the  bones  is  an  increasing 
weakness  in  the  power  of  the  muscles,  which 
explains,  inter  alia,  the  fact  that  fracture  by 
muscular  action  is  no  more  frequent  in  the 
aged  than  at  other  periods  of  life.  It  is  to 
the  weakening  of  the  dorsal  muscles  that  the 
stoop  of  age  is  attributable.  i 
Associated  with  this  atrophy  it  is  usual  to  ! 
find  degenerations — fatty,  calcareous,  or  pig-  j 
mentary — all  of  which  are  to  be  regarded  as  j 
evidences  of  deficient  nutrition,  and  may  be 
contrasted  with  the  differentiation  and  growth 
which  characterise  the  commencement  of 
life.  The  arcus  senilis,  the  atheroma  and 
calcareous  degeneration  of  the  vessels,  the 
calcification  of  cartilages,  the  fatty  degene- 
ration of  muscular  and  glandular  epithelial 
tissue,  the  deposition  of  pigment  in  some 
spots,  and  the  deficiency  of  the  same  in  the 
hair  and  skin  of  the.  coloured  races,  are 
illustrations  of  true  degenerative  changes. 
Inasmuch,  however,  as  these  conditions  are 
frequently  wanting  even  in  persons  dying  at 
an  advanced  age,  they  cannot  be  regarded  as 
essential  characteristics  of  senility;  though 
it  may  be  admitted  that  the  cause,  whatever 
it  be,  that  determines  the  above  described 
simple  atrophic  changes  might  easily  be  sup- 
posed to  favour  the  closely  allied  states  of 
degeneration.  It  might,  indeed,  be  reason- 
ably argued  that  it  is  the  very  absence  of 
these  and  other  degenerative  changes  which 
permits  the  attainment  of  great  age,  whilst 
their  occurrence,  as  is  usual,  at  a  somewhat 
earUer  period  tends  to  a  rate  of  mortality 
below  that  of  these  advanced  ages. 


Another  expression  of  impaired  nutrition 
not  so  profound  perhaps  as  degeneration,  is 
a  fibroid  overgi'owth  in  certain  tissues,  especi- 
ally the  arterial  coats,  which  are  often  much 
thickened  therefrom,  and  the  prostate  gland, 
which  is  commonly  enlarged  in  elderly  men 
fi:om  this  same  morbid  change — the  so-caUed 
hypertrophied  prostate.  The  meninges,  and 
capsules  of  liver  and  spleen  are  sometimes 
thickened  from  the  same  cause;  and  a  simi- 
lar cirrhotic  condition  may  be  set  up  in  the 
kidney  and  testis. 

The  blood  contains  fewer  corpuscles  and 
less  sohd  constituents,  is  more  watei-y,  and  is 
said  to  coagulate  more  readily.  The  total 
quantity  is  less. 

The  semen  is  very  frequently  wanting  in 
spermatozoa,  and  contains  in  their  place 
granular  fatty  cells,  like  colostrum-cor- 
puscles, vnih.  a  few  red  blood-corpuscles ; 
but  this  is  not  invariably  the  case,  for  perfect 
spermatozoa  are  occasionally  met  with  at  an 
advanced  age. 

Physiological  Characters. — The  results 
of  such  structural  imperfections  appear  in 
deterioration  of  the  purely  physical,  as  well 
as  of  the  specially  vital,  properties  of  the 
tissues.  There  is  an  increased  rigidity  in 
some  parts,  as  the  tendons  and  blood-ves- 
sels ;  and  a  diminished  cohesion  in  others, 
as  the  naUs  and  bones,  which  are  brittle  and 
easily  broken.  Perhaps  the  most  prominent 
and  distinguishing  mark  of  old  age  is  a  loss 
of  elasticity ;  the  skin,  cartilages,  blood-ves- 
sels, and  limgs  show  this  to  a  very  marked 
extent,  in  the  wrinkled  integuments,  dilated 
vessels,  and  distended  air-cells.  It  has  been 
noticed  that  this  dilatation  particularly  af- 
fects the  thin-walled  veins,  and  more  especi- 
ally those  which  do  not  run  with  arteries, 
are  more  superficial  in  position,  and  are 
concerned  less  with  nutrition  than  with  the 
proper  return  of  blood — the  '  derivative  cir- 
culation '  of  Sucquet.  The  advantage  of  this 
is  apparent,  for  such  an  arrangement  must 
be  a  safety-valve  in  the  case  of  the  brain,  to 
which  organ  there  is  a  liabihty  to  determina- 
tion of  blood,  and  where  the  vessels  are  apt 
to  rupture ;  hence  the  fi-equent  turgescence 
of  the  nose  and  ears,  and  development  of  the 
veins  of  the  diploe,  in  the  aged.  The  mus- 
cular contractility  and  nervous  irritability 
are  diminished ;  and  atrophy  and  degenera- 
tion of  the  gland-cells  lead  to  failure  in  their 
powers  of  secretion. 

The  heart's  beat  is  weak,  and  frequently 
intermittent,  from  defect  in  rhythmical  ner- 
vous stimulation ;  the  cardiac  sounds  are  feeble 
and  often  altered;  and  there  is  a  general  ten- 
dency to  venous  congestion.  The  mean  rate 
of  pulse  after  the  age  of  sixty-five  years  is  76, 
gradually  diminishing  to  70. 

The  tissues,  which  differ  in  chemical  com- 
position from  those  of  mature  Hfe,  must  in 
their  metabolism  form  different  products  of 
waste;  whilst  the  altered  blood,  circulating 
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in  a  restricted  area  with  diminished  force, 
must  offer  to  the  organs  a  different  pahidnm 
from  that  which  they  have  hitherto  received, 
supphed  as  it  is  by  impaired  digestive  organs. 
The  enfeebled  respiration  prevents  complete 
oxidation;  and  the  excretory  organs,  being 
less  capable,  but  imperfectly  withdraw  from 
the  body  the  results  of  metamorphosis.  The 
quantity  of  urine  is  often  diminished  to  fif- 
teen or  twenty  ounces  'per  diem,  in  old  men 
enjojdng  good  health.  It  contains  a  total 
amount"  of  solids  less  than  the  normal 
standard,  but  the  urine  itself  may  be  rela- 
tively of  higher  specific  gravity,  and  deeper 
colour,  from  its  diminished  quantity. 

As  the  nutritive  functions  fail,  so  do  those 
of  the  neuro-muscular  system.  The  sense- 
organs  imperfectly  receive  impressions,  which 
are  but  dimly  communicated  to  the  sensorium, 
whence  feebly  emanate  the  impulses  needful  to 
determine  movements  in  muscles,  the  proto- 
plasmic contractility  of  which  is  gradually 
diminishmg.  Meanwhile,  the  higher  mental 
qualities,  such  as  memory,  judgment,  and 
reason,  dependent  as  they  are  upon  the  most 
perfect  nutrition,  gradually  fail.  The  opposite 
conditions  of  wakefulness  and  drowsiness  are 
frequently  met  with,  and  seem  to  be  due  to 
brain-wasting,  as  well  as  to  some  change  in 
the  cerebral  circulation. 

As  a  further  manifestation  of  the  lowered 
vitality,  recent  careful  and  continued  observa- 
tions have  shown  that  the  average  body- 
temperattu-e  is  slightly  lower  than  it  is  in 
adult  life,  and  the  power  of  resisting  cold  is 
diminished. 

The  power  of  reproduction,  lost  by  women 
at  the  climacteric,  before  the  stage  of  senility 
sets  in,  is  occasionally  preserved  by  men  to 
an  advanced  age. 

Thus  the  old  man  presents  a  strong  con- 
trast in  his  vitality  to  that  of  the  child ;  for 
whilst  the  life  of  the  latter  is  so  largely  de- 
pendent upon,  and  so  readily  responsive  to, 
external  or  peripheral  impressions,  the  former 
lives  more  and  more  within  himself;  the  dis- 
tinctive animal  functions  gradually  failing, 
as  his  existence  becomes  restricted  to  the 
performance  of  those  of  self-nutrition.  The 
progressive  impermeability  of  the  capillaries, 
and  the  lessened  vitality  of  the  skin,  alike 
tend  to  withdraw  from  the  surface  towards 
the  central  organs  the  manifestations  of 
life. 

Diseases  of  Old  Age  In  a  certain 

number  of  cases,  the  progressive  deteriora- 
tion in  structure  and  failure  m  functional 
capacity  mutually  adapt  themselves,  and 
produce  an  old  age  which  may  be  as  healthy 
as  the  maturity  or  childhood  may  have  been. 
But  in  the  course  of  the  atrophic  changes 
which  normally  mark  this  period,  the  body 
18  liable  to  certain  influences,  both  intrinsic 
and  extrinsic,  which  lead  to  diseases  cha- 
racteristic of  this  stage  of  life,  as  there  are 
those  of  infancy  and  puberty.    Death  from 


old  age,  when  the  organs  have  gradually  and 
uniformly  failed,  is  not  unknown,  but  the 
fatal  end  is  more  commonly  due  to  some  dis- 
ease, which  has  either  lasted  from  an  earlier 
period,  or  is  especially  the  acquirement  of 
this  stage. 

The  maladies  particularly  characteristic 
of  old  age  are  marked  by  certain  general 
features,  which  they  owe  to  that  condition 
of  nutrition  in  which  the  tissues  are  at  this 
period.  Thus,  as  a  rule,  they  present  but 
little  activity  in  their  progress,  or  but  slight 
severity  in  symptoms,  though  they  are  none 
the  less  likely  to  bring  about  a  fatal  result, 
from  the  ill-resisting  power  of  the  whole 
system.  Diseases  of  an  acute  character  are 
rare  at  this  time,  and  such  as  do  occur 
assume  an  adynamic  form,  and  are  very 
liable  to  run  a  most  insidious  and  even  latent 
course.  When  once  established,  an  illness 
tends  more  perhaps  towards  maintaining  an 
isolated  attitude,  without  those  sympathetic 
disturbances  of  many  other  organs  so  pre- 
eminently the  case  in  children.  The  power 
of  reaction  possessed  by  the  aged  is  but  very 
slight;  owing  to  this,  diseases  readily  lapse 
into  a  chronic  state,  or  even  present  a  chronic 
character  from  the  outset,  whilst  compara- 
tively trifling  causes  may  lead  to  serious 
results.  The  observations  of  Sir  George  Hum- 
phry, however,  go  to  show  that  the  reparative 
power  even  in  persons  of  advanced  age  is 
often  greater  than  is  supposed,  and  he  adduces 
well- authenticated  cases  of  complete  recovery 
from  severe  accidents  and  illnesses;  and  in 
such  we  may  reasonably  infer  that  the  de- 
generative changes  are  wanting  or  but  very 
slight. 

There  is  probably  no  single  disease  which 
is  met  with  in  advanced  age  only ;  rather  is 
it  the  case  that  many  diseases  which  prevail 
at  certain  periods  of  life  are  wanting  in  old 
age.  The  atrophy  of  every  tissue  and  organ 
entails  a  general  failure  in  function;  and 
should  this  failure  predominate  in  any  one 
system,  as  may  readily  follow  from  a  marked 
degeneration  of  certain  special  parts,  we  have 
some  exception  to  what  may  be  taken  as  the 
normal  standard  of  the  senile  state,  and 
therefore  a  disease  of  it.  The  same  diffi- 
culties surround  the  question,  why  one  set  of 
organs  should  be  affected  rather  than  another, 
as  at  other  ages  ;  but  there  nevertheless  does 
exist  a  preference  towards  affections  of  the 
nervous,  circulatory,  and  respiratory  systems. 
But  a  very  large  proportion  of  old  people 
are  entirely  free  from  disease — of  824  persons 
over  eighty  years  old,  55  per  cent,  of  the 
women  and  35  per  cent,  of  the  men  were  re- 
ported to  be  healthy  (Humphry,  Collective 
Investigation  Hecords). 

Diseases  of  the  brcuin. — The  cerebral  lesions 
may  be  a  general  senile  wasting  and  soften- 
ing, with  complete  enfeeblement  of  nerve- 
function  ;  or  of  a  more  localised  character, 
from  rupture  or  occlusion  of  some  vessel. 
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The  liability  to  venous  engorgement  is  very 
prone  to  manifest  itself  in  the  brain,  and 
cerebral  congestion  of  varying  extent  is  fre- 
quent. The  cerebral  vessels  are  especially 
Cable  to  atheroma,  and  hence  the  great  fre- 
quency of  apoplexy  in  old  age.  The  men- 
inges are  free  from  morbid  change  beyond 
thickening,  and  offer  none  of  the  inflam- 
matory conditions  so  common  in  early  life. 
Muscular  tremors  especially  involving  the 
head  are  frequent,  and  are  probably  due  to 
wasting  of  the  cerebral  cortex.  All  degrees 
of  deafaess  and  impaired  sight  are  met 
with. 

Diseases  of  the  hea/rt. — The  degeneration 
of  the  cardiac  substance  may  lead  to  a  state 
of  asthenia,  gradually  becoming  fatal;  dila- 
tation of  the  orifices  may  be  the  more 
prominent  lesion,  with  all  the  consequent 
symptoms  of  obstructed  circulation ;  or  they 
may  be  constricted,  from  atheroma  or 
thickening  of  the  cusps  or  rings.  Cardiac 
dyspnoea  and  every  form  of  irregularity  in 
cardiac  rhythm  occur  to  variable  extents. 

Diseases  of  the  hongs. — Pulmonary  dis- 
eases are  important,  since  they  are  com- 
monly the  immediate  causes  of  death  in  the 
aged.  A  bronchial  catarrh,  or  at  least  a 
considerable  increase  in  the  bronchial  secre- 
tion, is  a  normal  state  in  the  very  old ;  and 
this  has  been  regarded  as  a  compensation 
for  the  arrested  skin- action.  The  transition 
from  this  to  severe  bronchitis  is  both  easy 
and  frequent,  and  is  favoured  by  the  hability 
to  lung-congestion,  and  the  enfeebled  heart- 
power.  Even  more  serious  is  a  senile  form 
of  lobular  pneumonia,  which  seems  to  be  set 
up  in  the  congested  and  cedematous  areas, 
possibly  as  a  farther  stage  of  the  bronchitis. 
Such  pneumonia  is  of  very  frequent  occur- 
rence, and  often  requires  carefully  looking 
for,  since  direct  symptoms  are  wanting. 
When  a  generally  ill-defined  iUness  is  pre- 
sent in  an  old  person,  this  condition  should 
be  suspected. 

Diseases  of  the  digestive  org  a/as, — The 
digestive  organs,  supposkig  they  have  es- 
caped the  dangers  of  earUer  periods,  are 
not  often  the  seat  of  disease  at  this  time  of 
Hfe.  The  perversions  of  function  they  pre- 
sent, such  as  constipation  and  flatulence, 
may  be  conveniently  comprised  imder  the 
term  '  atonic  dyspepsia,'  and  are  mainly  to  be 
attributed  to  deficient  muscular  power  in 
the  alimentary  canal,  and  to  a  deficiency 
in  the  digestive  fluids.  Nevertheless,  a  good 
appetite  and  very  fair  digestion  are  far  from 
being  the  exception  in  old  people.  An  acute 
form  of  diarrhoea  of  a  dysenteric  character 
has  been  described  as  occurring  at  this 
period. 

Diseases  of  the  sMn. — The  skin,  which 
suffers  so  much  diminution  in  nutrition  and 
thickness,  often  exhibits  as  a  result  marked 
changes  in  sensibility,  even  to  the  existence 
of  an   intolerable  pruritus,  no   cause  for 


which  is  visible.  The  scratching  which  is 
resorted  to  for  reUef  sets  up  a  prurigo  which 
intensifies  the  discomfort.  The  tmhealthy 
integument  offers  a  very  favourable  nidus 
for  pediculi,  and  phthiriasis  is  accordingly  a 
common  senile  affection. 

Diseases  of  the  wrina/ry  organs.  —  The 
most  characteristic  appearances  in  the  senile 
kidney  are  those  of  a  diffuse  interstitial 
nephritis,  with  progressive  atrophy  of  the 
tubes,  similar  in  many  respects  to  the  '  gouty 
kidney,'  but  not,  like  it,  associated  with 
cardiac  hypertrophy.  The  urine  is  in  such 
cases  albuminous,  but  the  general  symptoms 
of  Bright's  disease  met  with  in  middle  life 
are  usually  wanting.  Glycosuria,  often  in- 
termittent, is  of  very  frequent  occurrence  in 
old  people;  but  is  rarely  attended  by  the 
constitutional  disturbance  of  diabetes.  Not- 
withstanding the  very  imperfect  action  of 
the  skin  and  kidneys  as  excretory  organs, 
diseases  directly  attributable  to  non-elimi- 
nation of  waste  products  are  not  charac- 
teristic of  old  age,  except,  of  course,  so  far 
as  helping  in  the  general  degeneration. 

IrritabiUty  of  the  bladder,  or  even  vesical 
catarrh,  is  very  common  in  old  men,  being 
largely  determined  by  the  enlargement  of  the 
middle  lobe  of  the  prostate,  but  the  hyper- 
trophy of  the  organ  may  exist  to  a  consider- 
able extent  without  causing  any  symptoms 
until  the  mid-lobe  is  affected.  Both  reten- 
tion and  incontinence  of  urine  follow,  from 
the  diminished  tone  of  the  viscus. 

Vascular  disease.  —  The  frequency  of 
atheroma  of  the  vessels  and  thickenings 
from  peri-arteritis  has  been  alluded  to.  The 
tendency  of  the  blood  to  coagulate,  added  to 
the  opportunities  it  has  for  stagnating  in 
the  dilated  channels  and  cavities  of  a  weak 
heart,  makes  thrombosis  and  embohsm  very 
liable  to  occur  in  the  senile  state.  The 
result  of  the  obstruction  is  gangrene  (gan- 
grcena  senilis),  which  is  readily  estabhshed 
in  tissues  the  capUlaries  of  which  have 
wasted  or  are  obhterated,  with  correspond- 
ing deficiency  of  nutrition. 

Arthritic  lesions. — Very  few  old  people 
escape  chronic  rheumatism  in  one  or  other 
of  its  many  forms,  though  it  may  be  ques- 
tioned whether  the  constant  pains  com- 
plained of  are  not  oftener  due  to  neuritis 
than  actual  rheumatism.  The  fibrous  tissues 
of  the  joints,  fasciae,  and  tendons  are 
thickened,  and  less  flexible  from  lack  of  mois- 
ture, with  the  result  of  producing  that  stiff- 
ness of  the  limbs  so  characteristic  of  the 
aged.  The  pain  is  rarely  acute,  but  it  is 
lasting,  and  aids  in  bringing  about  the 
general  deficiency  of  motor  power.  Banal 
disease  is  to  be  found  in  many  of  these 
cases.  True  gout  is  scarcely  a  disease  of 
old  age,  though  often  contmued  on  from  an 
early  period  of  life. 

Scrofula,  Cancer,  and  Syphilis.  —  Sir 
James   Paget   and  recently  Mr.  Howard 
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Marsh  have  described  a  senile  _  form  of 
scrofula  occurring  in  people  over  sixty  years 
of  age,  in  whom  the  constitutional  signs  may 
have  appeared  m  early  life,  with  almost  com- 
plete freedom  during  maturity.  Marked  evi- 
dences of  this  affection  have  been  seen  for 
the  first  time  in  persons  over  seventy-five 
years  of  age.  The  general  features^  of  this 
condition  are  similar  to  those  in  childhood, 
but  slower  in  their  course,  more  complete 
in  the  degeneration  produced,  and  far  more 
resistant  to  treatment.  The  cancerous  and 
syphilitic  cachexise  very  rarely  manifest 
themselves  for  the  first  time  in  old  age. 

Tkeatment. — Old  age  itself,  as  a  period  of 
hfe,  is  clearly  no  more  to  be  treatad  as  a  state 
of  disease  than  hfe  at  any  other  stage.  But 
regarded  as  a  marasmus  or  cachexia,  it  has 
been  sought  to  avert  it  as  long  as  possible, 
or  mitigate  its  effects ;  and  for  the  attain- 
ment of  longevity  many  means  have  been 
proposed,  though  as  yet  without  any  rehable 
result,  the  most  diverse  plans  having  been 
equally  successful  or  futile.  See  Personal 
Health. 

Based  upon  the  hypothesis  above  men- 
tioned. Dr.  Brown- Sequard  claims  that  much 
benefit  to  old  men  has  foUowed  the  daily 
subcutaneous  injection  of  a  nulHgram  of  a 
watery  extract  of  the  testis  of  an  adult 
guinea-pig  filtered  through  a  Pasteur  filter. 
Others  have  afl&rmed  the  same,  but  further 
confirmation  is  wanting. 

It  is  unnecessary  in  the  present  article  to 
explain  the  treatment  of  the  diseases  of  old 
age,  as  appropriate  remedies  are  set  forth 
under  the  special  headings.  It  is  sufficient 
here  to  indicate  that,  whatever  may  be  the 
malady,  and  whatever  be  the  treatment 
pursued,  it  must  not  be  forgotten  that  we 
are  dealing  with  organs  in  which  the  struc- 
ture is  deteriorating  and  the  vitality  of  which 
is  failing,  and  that  all  measures  of  a  depleting 
or  depressing  character  must  be  avoided. 
The  feeding  of  the  aged,  therefore,  becomes 
a  matter  of  the  greatest  importance.  Speak- 
ing generally,  the  food  should  be  of  the  most 
nutritious  character,  and  given  in  small  bulk 
and  firequently.  The  old  person,  whether 
ill  or  weU,  should  not  be  allowed  to  go  for 
many  hours  without  food,  as  is  too  often  the 
case,  through  the  night.  A  light  meal  in  the 
small  hours  of  the  morning  is  of  the  greatest 
benefit,  and  goes  far  to  counteract  the  wake- 
fulness so  common  at  this  period  of  life.  In 
view  of  the  presumably  deficient  power  of 
the  digestive  juices,  some  of  the  artificial 
semi-digested  foods  may  be  advantageously 
employed,  or  the  active  principles  of  the 
digestive  secretions  administered  with  the 
food.  The  need  for  alcoholic  stimulants  is 
usually  imperative,  especially  for  those  who 
have  always  taken  them,  but  they  should 
only  be  given  with  other  food.  Medicinal 
tonics  are  seldom  of  the  same  benefit  that 
they  are  at  earlier  ages ;  probably  strychnine 


is  of  most  value.  A  daily  aperient,  such  as 
two  grains  or  more  of  the  extract  of  cascara 
sagrada,  is  frequently  necessary;  and  it  is 
generally  undesirable  to  forbid  any  habit, 
whether  of  drugs,  food,  or  smoking,  which 
has  been  previously  long  continued.  Among 
the  most  important  hygienic  indications  is 
the  maintenance  of  warmth.  A  fall  in  tem- 
perature both  lowers  the  general  vitality, 
and  tends  to  establish  a  local  disease,  and 
its  effects  are  more  easily  prevented  than 
cured  when  once  established.  Warm  cloth- 
ing is  therefore  indispensable,  and  cold  feet 
should  be  specially  guarded  against.  Equally 
prejudicial  with  cold  and  damp  is  exposure 
to  high  winds,  which  is  frequently  responsible 
for  a  fatal  pulmonary  attack. 

W.  H.  Allchin. 

SENSATION,    Disorders    of.— The 

sensory  apparatus — consisting  of,  1st,  a 
peripheral  end-organ  for  receiving  impres- 
sions ;  2nd,  an  afferent  nerve  which  conducts 
them;  and,  3rd,  a  ganghonic  nerve-centre 
which  undergoes  a  change,  perceived  by  the 
consciousness  as  a  feehng- — may  be  disordered 
in  various  degrees.  The  lesion  occasioning 
the  disorder  may  exist  at  any  point  of  the 
apparatus.  As  regards  (A)  the  nerves  of 
special  sensibility — the  olfactory,  optic, 
auditory,  and  gustatory,  the  terms  hyper- 
cesthesia  or  excess  of  feeUng,  and  ancesthesia 
or  want  of  feeling,  are  applied  respectively 
to  conditions  of  exaggerated  or  defective 
sensibility.  In  reference  to  (B)  the  remaining 
sensory  nerves,  the  perceptions  produced  by 
which  are  known  as  common  sensations,  the 
same  terms  are  used,  as  well  as  certain 
others,  indicating  perversions  of  sensibility, 
which  can  scarcely  be  included  in  this  simple 
classification.  There  is  a  good  deal  of  con- 
fusion existing  in  the  employment  of  these 
terms,  and  their  use  can  only  be  defended 
on  account  of  their  possessing  a  certain 
amount  of  convenience  for  purposes  of  dis- 
tinction. Pom  is  separately  described.  See 
Pain. 

A.  Special  Sensibility. — 1.  Olfactory 
Tiy^percesthesia. — This  is  probably  always  of 
central  origin.  It  is  shown  by  subjective 
sensations  of  strong,  usually  disagreeable 
odours ;  and  occurs  in  the  insane,  the  epi- 
leptic, the  myxcedematous,  and  the  hysterical. 
See  Olfactoey  Nerve,  Morbid  Conditions 
of. 

2.  Olfactory  anesthesia. — Synon.  :  Anos- 
mia. — This  is  occasionally  congenital,  but 
otherwise  rare,  and  (unless  where  the  mucous 
membrane  of  the  nares  has  been  destroyed 
by  ulceration)  is  usually  dependent  on 
disease  of  the  brain,  or  growths  upon  the 
olfactory  lobes.  It  may  also  arise  firom 
laceration  of  the  olfactory  filaments,  as  a 
result  of  contre:Coup  in  blows  upon  the 
occiput.  There  may  be  complete  anosmia, 
whilst  the  common  sensibility  of  the  nares  is 


748 


SENSATION,  DISOEDEES  OP 


retained.  On  the  other  hand,  in  peripheral 
lesion  of  the  fifth  nerve  there  may  be  partial 
loss  of  smell,  associated  probably  with  im- 
paired nutrition  of  the  nasal  mucous  mem- 
brane. Integrity  of  the  mucous  membrane 
is  apparently  necessary  (probably  for  me- 
chanical reasons)  to  the  perfect  ftmctioning 
of  this  special  sense.  It  sometimes  happens 
that  there  are  subjective  sensations  of  bad 
odours,  where  the  power  of  perceiving  objec- 
tive odours  is  absent.  Anosmia  may  occa- 
sionally result  from  a  long- continued  nasal 
catarrh,  and  is  then  probably  connected  with 
some  modification  of  the  mucous  membrane 
which  receives  olfactory  impressions. 

3.  Optic  hyperesthesia. — This  disorder  is 
marked  by  the  production  of  luminous  and 
chromatic  sensations,  independent  of  external 
influences.  The  disordered  function  may  be 
caused  by,  or  associated  with  coarse  disease 
of  the  brain,  over-stimulation  of  the  optic 
nerve  by  light,  insanity,  deliritun  tremens, 
epilepsy,  or  hypochondriasis.  Spectra  of 
liunuious  angularities  resembling  the  lines  of 
fortifications,  showers  of  sparks,  or  bright 
colours,  occur  sometimes  in  the  course  of 
migraine.  A  subjective  sensation  of  colours 
(most  often  red)  occurs  occasionally  as  the 
aura  of  an  epileptic  fit. 

4.  Optic  ancBsthesia. — This  may  depend 
upon  changes  in  the  retina,  in  the  trunk  of 
the  optic  nerve  or  tract,  or  in  the  nervous 
ganglia  which  form  its  central  termination. 
The  terms  amblyopia  and  amaurosis  are 
usually  employed  to  designate  different 
degrees  of  imperfect  vision,  the  latter  the 
most  advanced.  Amblyopia  is  often  met 
with  in  the  disused  eye  in  cases  of  strabis- 
mus, without  any  structural  change  being 
necessarily  capable  of  detection  by  the 
ophthalmoscope,  such  as  would  explain  the 
loss  of  nervous  sensibiUty.  In  some  instances, 
however,  of  this  kind,  the  optic  disc  has  a 
shrivelled,  ill-nourished  look ;  it  is  dull ;  and 
the  retinal  vessels  are  small.  Amblyopia 
may  consist  in  a  general  obscurity  of  vision, 
a  deficiency  in  the  power  of  definition,  a  con- 
traction of  the  field  of  vision,  or  anomalies 
of  colour-vision.  It  occurs  occasionally  in 
hysterical  hemianaesthesia,  and  may  then  be 
limited  to  one  eye,  on  the  same  side  as  the 
other  defects  of  sensation ;  it  is  frequently 
the  prelude  of  an  epileptic  fit. 

Ophthalmoscopic  examination  of  the  eye, 
together  with  the  patient's  general  con- 
dition, will  usually  reveal  the  cause  with 
facility.  Amblyopia  may  be  a  symptom  of 
optic  neuritis.  The  optic  neuritis  wUl 
probably  be  dependent  upon  tumour,  abscess, 
aneurysm,  or  some  coarse  change  within  the 
cranium,  such  as  meningitis.  Or  there  may 
be  neuro-retinitis,  in  which  the  retina  still 
more  largely  participates  in  the  inflammatory 
changes,  a  condition  hable  to  be  induced, 
amongst  other  causes,  by  syphUis,  diphtheria, 
or  over-lactation.    But  the  symptom  is  fre- 


quently absent  in  both  conditions  up  to  a 
certain  point,  the  patient  being  able  to  read 
small  print  even  when  the  pathological 
changes  are  strongly  pronounced.  Some- 
times amaiu*osis  also  occurs  in  diabetes, 
from  retinal  changes.    See  also  Nyctalopia. 

5.  Hemiopia. — This  is  a  condition  in  which 
a  half  of  the  field  of  vision — usually  a  lateral 
half — is  cut  off.  It  may  depend  upon  coarse 
disease,  such  as  a  tumour  or  clot,  pressing 
upon  an  optic  tract.  It  occurs  sometimes  in 
hemiplegia,  complicated  with  paralysis  of  the 
third  nerve  opposite  to  the  side  on  which  the 
limbs  are  paralysed,  and  depends  then  upon 
lesion  of  the  corresponding  crus  cerebri.  It  is 
frequently  -seen  in  a  hemiplegia  which  is 
attended  with  strongly  marked  and  persistent 
anaesthesia  of  the  affected  limbs,  and  de- 
pendent upon  coarse  disease  in  the  neighbour- 
hood of  the  optic  thalamus.  Lesion  of  the 
cortex  cerebri  in  its  posterior  portion  may 
be  the  cause.  It  is  not  rarely  met  with  also, 
but  only  as  a  transient  symptom,  in  megrim. 
It  is  occasionally,  but  only  seldom,  met  with 
in  hysteria. 

6.  Auditory  hyper CBsthesia.  —  In  certain 
states  of  nervous  exhaustion,  in  fever,  and 
sometimes  in  hysteria  and  hypochondriasis, 
soimd-producing  vibrations  painfully  affect 
the  auditory  nerve.  It  is  doubtful  whether 
the  proper  function  of  the  nerve  is  ever 
really  much  intensified.  At  a  certain  stage, 
however,  of  ansesthetisation  by  ether,  chloro- 
form, or  other  agent,  soimds  appear  to  be 
greatly  exaggerated.  Pain,  rather  than  an 
increased  power  of  hearing,  is  usually  the 
result  of  hypersesthesia  of  the  auditory  nerve, 

7.  Tinnitus  aurium.  —  This  is  almost 
always  subjective,  although  it  must  be  borne 
in  mind  that  an  aneurysm  in  the  neighbour- 
hood of  the  temporal  bone  may  occasion 
tinnitus.  The  sounds  may  be  of  various 
kinds — rumbhng,  hissing,  musical,  roaring, 
hammering — and  may  depend  either  upon 
some  irritation  of  the  auditory  nerve  itself, 
or  upon  affection  of  some  other  part  of  the 
organ  of  hearing.  It  seems  probable  that 
affection  of  any  portion,  firom  the  external 
auditory  meatus  to  the  Eustachian  tube, 
may  give  rise  to  the  condition.  The  diffi- 
culty of  diagnosing  the  seat  of  the  affection 
is  very  great. 

Tinnitus  aurivun  may  also  be  dependent 
upon  some  altered  condition  of  the  waUs  of 
blood-vessels,  in  connexion  with  anaemia  or 
cerebral  congestion.  It  is  often  produced  by 
large  doses  of  quinine.  In  certain  cases  it 
is  of  central  origin.  The  sensation  of  a  loud 
noise  occasionally  marks  the  commencement 
of  an  epileptic  seizure  or  of  a  syncopal 
attack.  Deranged  digestion  may  produce  it. 
There  may  be  subjective  sensations  of  sound 
in  an  ear  which  is  quite  deaf  to  external 
impressions. 

It  is  not  uncommonly  found  to  be  de- 
pendent simply  upon  an  accumulation  of 
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wax  in  the  external  auditory  meatus.  Tin- 
nitus aurium  is  very  often  associated  with 
vertio-o.  Not  uncommonly  occurring  m  per- 
sons of  gouty  habit,  it  is  possibly  sometnnes 
caused,  in  such  cases,  by  a  deposit  in  a  joint 
of  the  ossicles,  causing  inflammation  _  and 
stiffness.  It  seems  likely  that  it  is  sometimes 
due  to  irritation  of  the  auditory  nucleus  in 
the  medulla  oblongata  by  luric  acid  or  some 

such  agent.  t  ,  • 

Tinnitus  aurium  is  always  a  distressing, 
and  often  an  intractable  affection.  Where 
it  depends  upon  some  anaemic  condition,  it 
is  most  lilcely  to  be  cured  by  remedies  appro- 
priate to  this  state.  Of  course,  if  caused  by 
accumulation  of  wax,  the  removal  of  this  is 
a  simple  remedy.  Subjective  sensations  of 
sounds,  especially  of  voices  of  men  or  animals, 
occur  frequently  in  various  forms  of  insanity, 
in  which  case  they  are  spoken  of  as  halluci- 
nations. 

8.  Auditory  ancBsthesia. — This  may  be  due 
to  disease  or  suspended  functional  activity  of 
the  auditory  nerve;  and  probably,  in  some 
cases,  to  lesion  of  the  superior  temporo-s.phe- 
noidal  convolution  of  the  brain — Eerrier's 
centre  for  hearing.  Hardness  of  hearing  and 
deafness  are  the  forms  taken  by  varying 
degrees  of  acoustic  anaesthesia.  The  cause 
may  be  disease  in  the  osseous  labyrinth  of 
the  bone  itself  or  its  Hning  membrane,  or 
tumours  which  cause  compression  and  atrophy 
of  the  nerve,  basilar  meningitis,  extravasa- 
tions, or  new-formations.  Syphilis  may  bring 
about  acoustic  anaesthesia  by  causing  peri- 
ostitis and  consequent  pressure  upon  the  audi- 
tory nerve.  A  most  fruitful  source  of  deaf- 
ness is  disease  of  the  temporal  bone  from 
scarlatina.  In  some  instances  the  auditory 
nerve  is  atrophied,  as  part  of  that  generalised 
disorder  of  the  sensory  nervous  system  which 
is  called  tabes  dorsalis.  In  cases  of  so- 
called  nervous  deafness  inquiry  should  be 
made  as  to  the  occurrence  of  '  lightning 
pains,'  and  the  state  of  the  patellar  tendon 
reflex  should  be  investigated. 

Disease  of  the  pons  Varohi  or  medulla 
oblongata  may  occasion  deafness,  through 
lesions  affecting  the  nucleus  of  the  auditory 
nerve  or  the  commencement  of  its  trunk.  It 
is  more  likely  than  not  that  in  these  circum- 
stances the  auditory  nucleus  would  not  suffer 
alone,  but  that  there  would  be  evidence  of 
other  cranial  nerves  being  involved,  which 
would  aid  the  diagnosis. 

9.  Gustatory  hyperesthesia.  —  This  dis- 
order occurs  probably  only  in  the  course  of 
mental  and  epileptic  disorders,  and  in  myx- 
oedema  where  the  subjective  sensation  of  a 
taste  (most  often  perhaps  of  an  offensive 
character)  is  sometimes  complained  of.  Such 
a  condition  is  of  central  origin. 

10.  Gustatory  ancesthesia. — This  is  of  fre- 
quent occurrence.  There  may  be  a  total  in- 
ability to  appreciate  the  taste  of  substances 
applied  to  the  tongue,  or  more  or  less  delay  in 
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their  recognition.  It  is  sometimes  observed 
in  cases  of  peripheral  partilysis  of  the  facial 
muscles,  and  then  depends  upon  the  lesion  of 
the  portio  dura  involving  also  the  chorda  tym- 
pani.  It  is  the  anterior  portion  of  the  tongue 
which,  in  such  circumstances,  exhibits  the 
loss  of  function.  So  also  in  disease  of  the 
trigeminus  in  the  floor  of  the  skull,  there  is 
frequently  gustatory  anaesthesia  in  the  ante- 
rior portion  of  the  tongue.  The  glosso -pha- 
ryngeal nerve  by  its  terminal  branches  pre- 
sides over  the  sense  of  taste  in  the  posterior 
third  of  the  dorsal  aspect  of  the  tongue. 
Disease  or  lesion  of  the  trunlc  of  this  nerve 
destroys  the  sense  of  taste  in  this  region. 
See  Taste,  Disorders  of. 

The  disorders  of  special  sensation  which 
have  been  described  are  so  bound  up  with 
lesions  of  the  various  nerves  subserving  the 
ftmctions,  or  of  the  nervous  centres,  that  they 
can  only  be  considered  from  an  aetiological 
and  therapeutical  point  of  view  in  connexion 
with  these.  Eeference  must,  therefore,  be 
made  to  the  articles  devoted  to  such  lesions. 

B.  Common  Sensibility. — Disorders  of 
those  centripetal  nerves,  the  perceptions  pro- 
duced by  which  are  known  as  '  common  sen- 
sations,' are  considered  imder  the  head  of 
Touch,  Disorders  of.  T.  Buzzabd. 

SEPTIC-SJMIA  {a-rjuTiKos,  putrid;  and 
at/Lia,  blood). — Synon.  :  Fi.  Septicemie;  Ger. 
Septicamie. 

Definition. — A  disease  due  to  the  entrance 
into  the  blood  of  the  products  of  putrefaction. 

Desceiption. — When  putrefaction  occurs 
in  a  wound  there  is  an  active  development 
of  bacteria,  and  this  is  accompanied  by  the 
production  of  a  virus  which,  gaining  entrance 
into  the  blood,  produces  symptoms  of  blood- 
poisoning  of  a  severity  proportioned  to  its 
dose  and  virulence. 

If  the  dose  of  the  poison  be  a  large  and 
fatal  one,  its  absorption  is  quickly  followed 
by  rigors  and  elevation  of  the  temperature, 
to  which  may  be  added  sweating,  vomiting, 
and  diarrhoea.  The  pulse  soon  becomes  rapid 
and  feeble,  delirium  and  coUapse  ensue,  the 
temperature  rapidly  descends  to  below  the 
normal,  and  the  circulation  fails. 

Post  mortem  we  find  general  congestion 
of  the  viscera,  subserous  ecchymoses,  es- 
pecially beneath  the  endocardium,  and 
marked  injection  of  the  vessels  of  the 
alimentary  canal.  The  blood  is  darker  than 
natural,  the  corpuscles  collect  in  irregular 
masses,  and  many  of  them  are  undergoing 
disintegration  and  solution. 

If  the  dose  of  the  virus  be  of  less  severity, 
the  rise  of  temperature  is  succeeded  by  a 
more  gradual  fall ;  the  sweating  and  diarrhoea 
diminish ;  and  the  patient  is  left  weak  and 
anaemic,  but  may  eventually  completely  re- 
cover. 

Gases  of  every  degree  of  severity  are  met 
with,  varying  with  the  amount  of  the  poison 
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absorbed :  some  rapidly  fatal,  some  of  such 
slightness  that  they  would  probably  be  over- 
looked but  for  careful  thermometric  observa- 
tions. 

But  the  duration  of  the  disease  depends 
chiefly  upon  the  repetition  or  continuance  of 
the  entrance  of  the  poison,  for  the  poison 
does  not  multiply,  and,  unless  it  continues  to 
be  produced  and  absorbed,  the  symptoms  to 
which  it  has  given  rise  come  naturally  to  an 
end. 

In  many  cases,  therefore,  the  symptoms  of 
septicaemia  consist  of  a  repetition  of  those  de- 
scribed above,  corresponding  with  successive 
doses  of  the  poison — repeated  rigors,  irregular 
elevations  and  depressions  of  the  tempera- 
ture, frequently  recurring  diarrhcEa,  steadily 
increasing  anaemia  and  emaciation — until 
either  the  source  of  the  poison  is  removed,  or 
the  patient  is  exhausted  by  fever  and  diar- 
rhoea; a  low  pneumonia,  a  bedsore,  or  some 
other  complication,  bringing  the  disease  to  a 
fatal  end.  Such  cases  may  continue  for  an 
indefinite  time  without  the  occurrence  of 
any  secondary  deposits,  such  as  are  seen  in 
pyaemia ;  and  in  those  who  recover,  the  most 
marked  effect  of  the  disease  is  the  condition 
of  extreme  anaemia  and  muscular  weakness 
in  which  the  patient  is  left. 

Pbevention  and  Treatment. — The  septic 
poison  requires  for  its  production  the  pre- 
sence and  development  of  bacteria ;  and  the 
septic  bacteria  need  for  their  life  and  multi- 
plication a  lowered  vitality  or  a  damaged 
condition  of  the  tissues.  The  blood  of  a 
healthy  person  does  not  contain  such  bac- 
teria or  their  germs,  which  must  therefore 
gain  entrance  to  the  body  from  without. 
Evidently,  therefore,  the  chief  measures  for 
the  prevention  of  septicaemia  are  :  (1)  scru- 
pulous cleanliness  in  the  treatment  of 
wounds,  for  the  avoidance  of  the  introduction 
of  septic  germs  and  of  the  condition  of 
wound  which  is  favourable  for  their  develop- 
ment ;  (2)  the  use  of  antiseptics  for  the  de- 
struction of  such  germs  as  may  accidentally 
be  present ;  and  (3)  the  healthiest  possible 
environment  for  the  sick  and  injured,  so  that 
the  body  may  be  maintained  at  the  highest 
level  of  vitality,  and  therefore  in  a  condition 
of  resistance  to  adverse  influences,  and  also 
that  the  patient  may  be  defended  as  far  as 
possible  from  everything  tending  to  the 
development  of  the  septic  process. 

"When,  however,  septicaemia  is  once  es- 
tablished, our  efforts  should  be  directed, 
firstly,  to  the  removal  or  destruction  of  the 
source  of  the  poison ;  secondly,  to  the 
maintenance  of  the  powers  of  the  patient  till 
the  effects  of  the  poison  are  at  an  end. 

For  the  first  purpose,  the  wound,  if  there 
be  one,  must  be  thoroughly  cleansed  and 
disinfected,  and  by  the  careful  use  of 
antiseptic  dressings  an  aseptic  condition 
established  and  maintained.  If  the  source 
of  the  poison  be  an  inflamed  or  necrosed 


SEROUS  FLUID 

bone,  the  removal  of  the  bone,  or  of  the 
lirnb,  must  be  considered.  If  the  disease 
originates  in  inflammatory  products  confined 
within  one  of  the  cavities  of  the  body,  as  the 
uterus,  the  plem-a  (empyema),  or  the  peri- 
toneum, free  drainage  must  be  provided,  and, 
if  this  is  insufiicient,  antiseptic  irrigation 
should  be  used.  If  foul  suppuration  is  going 
on  withm  the  body,  as,  for  instance,  an 
abscess  of  the  lung,  or  a  pelvic  abscess  com- 
mimicating  with  the  bowel,  an  attempt 
should  be  made  to  provide  a  free  exit  for  the 
matter,  and  to  bring  antiseptics  into  contact 
with  the  infected  surface.  The  patient  should 
be  placed,  if  possible,  in  a  large,  well- 
ventilated  room,  from  which  all  sources  of 
contamination  are  carefuUy  excluded.  Plenty 
of  nourishing  and  easily  assimilated  food 
should  be  administered,  together  with  what- 
ever stimulant  seems  called  for. 

Of  medicines,  sulphate  of  quinine  is  by  far 
the  most  useful,  and  seems  often  to  be  pro- 
ductive of  marked  benefit.    See  PyiEMiA. 

J.  Warrington  Haward. 

SEPTUM  CORDIS,  Deficiency  of. 

See  Heart,  Malformations  of. 

SEQUELS  {sequor,  I  follow).— Conse- 
quences or  sequels.  This  word  is  applied 
to  symptoms  or  morbid  conditions  which 
either  remain  or  supervene  after  various 
diseases  have  rim  their  course;  such  as 
renal  disease  after  scarlet  fever,  paralysis 
after  diphtheria,  or  cardiac  disease  after 
acute  rheumatism.    See  Disease. 

SEROUS  FLUID  \     t    i,    •  i 
SERUM  /        physiology  the 

liquid  portion  of  the  blood,  which  separates 
after  coagulation,  is  named  the  serum,  and 
this  is  taken  as  a  type  of  fluids  of  more  or 
less  similar  composition,  consisting  of  a 
watery  solution  of  albvunin  with  certain 
salts.  In  pathology  we  have  to  deal  with 
serum  outside  the  blood-vessels,  either  as  a 
mere  dropsical  accumulation,  or  as  an  in- 
flammatory effusion.  It  may  be  thus  met 
with  in  the  cellular  tissue  under  the  skin  or 
a  mucous  membrane,  and  in  other  parts  ;  in 
serous  cavities ;  in  certain  organs,  as  the 
lungs  and  the  ventricles  of  the  brain ;  or  as 
a  discharge  from  the  surface  of  the  skin,  as 
in  cases  of  eczema.  Its  precise  composition 
varies  considerably  under  difi'erent  circum- 
stances. Clinically  serous  fluid  is,  as  a  rule, 
of  chief  importance  on  account  of  its  me- 
chanical effects,  when  it  accumulates  in 
quantity  in  various  parts,  and  these  effects 
may  be  most  serious.  Its  presence  can 
usually  be  detected  by  direct  objective,  or 
more  methodical  physical  examination.  The 
treatment  required  wfll  be  that  either  for 
dropsy  or  that  for  inflammation,  modified  by 
local  indications,  according  to  the  principles 
laid  down  in  other  special  articles. 

Frederick  T.  Roberts. 
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SEROUS  AND  PIBRO-SEROUS 
MEMBRANES,  Diseases  of.— Synon.  : 
Maladies  du  Systeme  Sdreux ;  Ger.  Krank- 
Tieiten  der  Serdsenhdute.— These  constitute 
an  important  class  of  diseases ;  and  although 
they  are  discussed  under  the  headings  of 
the  several  serous  membranes,  it  will  be 
advantageous  to  consider  them  generally, 
according  to  the  plan  followed  in  the  case  of 
the  mucous  membranes.  Serous  membranes 
line  closed  cavities,  except  in  the  case  of  the 
peritoneum  in  the  female,  which  communi- 
cates with  the  uterus  through  the  Fallopian 
tubes,  and  thus  with  the  exterior  of  the 
body.  They  consist  of  a  basement-membrane, 
covered  with  epithelium,  usually  of  the  scaly 
variety,  and  a  subserous  cellular  tissue  un- 
derneath. In  addition  to  their  more  obvious 
function,  of  allowing  free  movement  for 
organs,  they  are  intimately  connected  with 
the  absorbent  system,  the  vessels  of  which 
freely  open  on  their  surfaces.  Fibro-serous 
membranes  constitute  a  variety,  in  which 
there  is  an  outer  fibrous  covering,  lined  by  a 
serous  layer,  and  of  which  the  pericardium  is 
an  example.  The  nature  and  causes  of  the 
several  diseases  of  serous  membranes  will 
now  be  pointed  out. 

1.  Injury. — The  serous  membranes  are 
liable  to  be  injured  from  without,  chiefly  as 
the  result  of  wounds  penetrating  the  cavities 
which  they  line,  but  also  by  fractured  bones, 
especially  in  the  case  of  the  ribs  and  skull. 
It  is  highly  probable  that  a  severe  external 
contusion  may  affect  an  underlying  serous 
membrane.  Another  important  cause  of 
injury  to  these  structures  is  some  perfora- 
tion or  rupture  taking  place  within  the  body 
{see  Perforations  akd  Euptures).  They 
are  frequently  more  or  less  injured  in  various 
operations.  Any  kind  of  iujury  to  this  class 
of  membranes  was  formerly  regarded  with 
great  dread,  and  operations  in  which  they 
were  in  any  way  interfered  with  were  con- 
sidered highly  dangerous ;  more  recent  ex- 
perience has,  however,  shown  that  mere 
damage  to  a  serous  membrane  is  not  serious 
in  itself.  More  or  less  grave  consequences 
are  hable  to  follow,  from  haemorrhage  :  from 
the  admission  of  air,  especially  if  highly 
charged  with  septic  matters  ;  or  from  the 
€scape  of  solid  or  liquid  materials  into  a 
serous  cavity.  In  addition  to  their  direct 
effects,  these  sources  of  irritation  often  set 
tip  inflammation,  which  may  prove  fatal. 

2.  Inflammation.  —  Serous  inflamma- 
tions are  of  common  occurrence ;  and,  without 
entering  into  details,  their  causes  may  be 
thus  summarised  :  (a)  Some  injury  from 
without,  under  which  may  be  included  that 
set  up  by  fractured  bones.  (6)  Perforations 
and  ruptures  within  the  body,  the  inflamma- 
tion being  then  mainly  due  to  the  materials 
which  gain  access  into  the  serous  cavity, 
(c)  Mechanical  or  chemical  irritation  of  any 
kind.    Many  cases  belonging  to  the  former 
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groups  would  come  under  this  variety ;  as 
well  as  those  in  which  inflammation  is  set 
up  by  necrosed  bone,  diseased  organs,  and 
tumours,  or  as  the  result  of  over-distension 
of  a  serous  membrane.  This  class  would 
also  include  cases  in  which  a  serous  inflam- 
mation is  purposely  excited  by  the  injection 
of  certain  chemical  irritants.  The  occur- 
rence of  peritonitis  from  the  entrance  into 
the  peritoneum  of  noxious  materials  from 
the  uterus  along  the  Fallopian  tubes  may 
also  be  mentioned  here,  (d)  Morbid  growths 
in  connexion  with  a  serous  membrane,  espe- 
cially tubercle  and  cancer.  These  deserve 
separate  mention,  though  they  likewise  act 
by  causing  local  irritation,  (e)  Extension  of 
inflammation  from  other  structures.  In  this 
way  the  morbid  process  may  pass  from  one 
serous  membrane  to  another.  Some  forms 
of  inflammation  may  probably  extend  to  the 
serous  membranes  through  the  channel  of 
the  lymphatics,  (f)  Certain  general  states 
of  the  system,  in  connexion  with,  low  fevers, 
pyaemia,  Bright's  disease,  and  other  affec- 
tions, (g)  Causes  acting  upon  the  whole 
body  from  without,  such  as  cold,  when  the 
inflammation  is  often  spoken  of  as  idiopathic. 
Different  serous  membranes  present  different 
degrees  of  liability  to  be  affected  by  one  or 
other  of  the  causes  mentioned  ;  and  these 
produce  different  effects,  according  to  their 
nature. 

Cases  of  serous  inflammation  present 
much  diversity  as  regards  their  severity  and 
rate  of  progress,  and  the  morbid  changes  are 
thus  materially  influenced  in  their  character, 
as  well  as  by  the  cause  of  the  inflammation, 
the  particular  membrane  affected,  and  other 
circumstances.  In  general  terms  they  may 
be  grouped  as  acute,  subacute,  and  chronic 
in  their  origin  and  course  ;  but  those  which 
are  more  or  less  acute  at  the  outset  usually 
leave  behind  permanent  morbid  conditions. 
Taking  an  ordinary  case  of  an  acute  serous 
inflammation,  running  a  regular  course,  it 
presents  the  following  more  or  less  obvious 
stages  in  regard  to  its  anatomical  characters  : 
(a)  Increased  vascularisation,  with  conse- 
quent redness  of  the  membrane,  and  some- 
times small  haemorrhages,  accompanied  with 
dryness,  loss  of  poKsh,  opacity,  and  swelhng. 
(6)  Deposit  of  organisable  lymph  or  fibrinous 
exudation  upon  the  surface,  containing  a 
variable  number  of  cells,  mainly  leucocytes, 
(c)  Effusion  of  fluid  into  the  serous  cavity, 
more  or  less  of  the  nature  of  serum,  but  also 
containing  a  variable  proportion  of  fibrino- 
genous  elements  and  cells,  (d)  Absorption 
of  the  fluid,  (e)  The  formation  of  fibrous 
thickenings,  or  of  adhesions,  bands,  or  ag- 
glutinations between  the  opposing  surfaces 
of  the  serous  membrane. 

Such  being  the  usual  course  of  events  in  a 
typical  case  of  serous  inflammation,  it  must 
suffice  to  point  out,  without  entering  into 
any  details,  some  of  the  more  common 
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variations.  There  may  be  little  or  no  fluid, 
the  exudation  being  the  prominent  morbid 
product.  This  exudation  varies  much  in  its 
quality,  and  may  be  of  a  very  low,  xm- 
organisable  type,  resembling  in  some  in- 
stances thick  pus.  Again,  a  fluid  effusion 
is,  under  certain  curcimistances,  liable  to  be- 
come sero-purulent  or  actually  purulent,  or 
it  may  be  so  from  the  first.  In  other  con- 
ditions it  is  hsemorrhagic.  Its  quantity  is 
very  variable.  There  is  a  class  of  cases  in 
which  the  prominent  morbid  change  is  the 
accumulation  of  a  serous  effusion,  not  un- 
commonly in  large  amount,  and  it  may  take 
place  very  gradually  and  insidiously,  or,  on 
the  other  hand,  with  remarkable  rapidity. 
The  slow  and  chronic  formation  of  localised 
adhesions  is  very  common  in  connexion 
with  certain  serous  membranes,  without 
any  clinical  indications  of  their  development. 
Gas  may  be  present  in  serous  cavities  in 
cases  of  inflammation,  and  then  results 
from  decomposition  of  the  effusion,  unless 
it  should  have  been  introduced  from  with- 
out. In  rare  instances  pus  collects  in  the 
subserous  tissue  ;  or  actual  destruction  or 
gangrene  of  the  involved  tissues  may  occur. 

With  regard  to  the  extent  of  the  disease, 
cases  of  serous  inflammation  are  usually 
divided  into  general  or  diffuse,  and  local 
or  circumscribed,  though  the  former  terms 
do  not  necessarily  imply  that  the  whole  of 
a  serous  membrane  is  imphcated.  As  a 
rule  the  effusion  is  freely  movable  in  the 
cavity,  but  it  may  be  more  or  less  limited 
by  former  adhesions,  or  even  completely 
loculated  and  encysted.  Serous  inflamma- 
tions are  often  accompanied  with  changes 
in  the  organs  and  structures  which  they 
cover,  these  being  either  the  cause  or  the  effect 
of  the  inflammatory  changes.  Moreover,  an 
efiiision,  especially  if  purulent,  may  open  in 
various  directions,  and  thus  originate  second- 
ary consequences  more  or  less  serious.  Not 
uncommonly  it  has  to  be  removed  by  opera- 
tion. 

The  following  appear  to  be  the  chief 
microscopical  changes  which  take  place  in 
connexion  with  an  inflamed  serous  mem- 
brane. The  epitheUum  undergoes  marked 
alterations,  its  cells  usually  becoming  enlarged 
and  swollen,  granular,  and  cloudy,  while  its 
nuclei  divide  and  multiply,  and  active  pro- 
liferation goes  on.  In  low  forms  of  inflamma- 
tion they  merely  undergo  fatty  degeneration 
and  destruction,  and  are  shed  abundantly. 
A  coagulable  fluid  escapes  from  the  blood- 
vessels, and  migration  of  corpuscles  also 
takes  place.  The  cells  in  the  substance  of 
the  serous  membrane,  and  the  connective- 
tissue  corpuscles,  proliferate  more  or  less. 
Vascular  granulations  often  form  on  the  sur- 
face, which  are  believed  to  be  of  much  ser- 
vice in  absorbing  the  effusion,  as  well  as 
subsequently  in  forming  adhesions.  Pus- 
ceUs  are  derived  from  the  epithelium,  and 
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from  leucocytes.  Adhesions  ordinarily  re- 
sult from  the  development  of  the  cellular 
elements  in  the  exudation,  the  fibrinous 
material  undergoing  fatty  degeneration ;  after 
pus  is  formed  they  originate  by  granulation, 
and  are  then  likely  to  be  thicker  and  firmer. 
In  these  adhesions  blood-vessels,  elastic 
fibres,  lymph  chambers,  and  even  nerves 
may  ultimately  be  developed, 

3.  Dropsical  ElFasion.  —  The  serous 
cavities  are  often  the  seat  of  a  mere  dropsical 
accumulation,  owing  to  the  escape  of  fluid 
of  a  more  or  less  serous  character  from  the 
vessels.  It  may  be  in  very  large  quantity, 
and  coUect  either  rapidly  or  gradually.  Some- 
times it  is  not  easy  to  draw  the  line  between 
an  inflammatory  and  a  dropsical  effusion; 
and  it  is  probable  that  the  latter,  when  very 
abundant,  by  distending  a  serous  membrane, 
may  reaUy  set  up  a  secondary  inflammatory 
condition.  The  fluid  is  occasionally  blood- 
stained or  milky  in  appearance.  The  con- 
dition may  be  entirely  local,  or  a  part  of  a 
more  or  less  general  dropsy.  It  may  arise 
from :  (a)  Local  obstruction  to  the  venous  cir- 
culation, which  is  best  exemplified  by  ascites 
associated  with  portal  obstruction.  (6)  Gene- 
ral venous  obstruction  in  certain  cases  of 
cardiac  and  pulmonary  disease,  (c)  Bright' s 
disease,  (d)  Chronic  adhesions  and  thicken- 
ings originating  in  past  inflammation;  and 
morbid  growths,  such  as  tubercle  or  cancer. 
These  probably  act  mainly  by  pressing 
upon  the  small  vessels,  (e)  Possibly  expo- 
sure to  cold,  sudden  suppression  of  chronic 
skin-diseases,  and  other  causes  which  are 
supposed  to  originate  active  internal  con- 
gestion. 

4.  Hsemorrhage. — As  has  been  already 
stated,  more  or  less  blood,  or  its  colouring- 
matter,  may  be  present  in  inflammatory  or 
dropsical  effusions  in  serous  cavities.  As  a 
distinct  morbid  condition,  hsemorrhage  into 
these  spaces  may  be  due  to  :  [a)  External 
injury.  (6)  Eupture  of  an  organ,  whether 
healthy  or  diseased,  (c)  The  bursting  of  an 
aneurysm,  (d)  The  rupture  of  vessels  in 
connexion  with  some  morbid  growth,  especi- 
ally cancer,  (e)  Purpura  and  scurvy  in  ex- 
ceptional cases. 

5.  Accumulation  of  G-as. — This  con- 
dition, in  connexion  with  serous  cavities, 
may  result  from :  (a)  Decomposition  of  in- 
flammatory products,  or  of  gangrenous 
materials,  (b)  Perforation  or  rupture  of  a 
hoUow  organ  containing  afr  or  gas,  whether 
due  to  external  injm-y,  or  originating  from^ 
within.  This  accounts  for  most  cases  of 
escape  of  air  into  the  plem-a  from  the  hmg, 
and  of  gas  from  the  intestine  into  the  peri- 
toneum, (c)  Transmission  of  gas  through 
the  walls  of  a  hollow  viscus  into  a  serous 
cavity,  which  sometimes  happens  in  the  case 
of  the  intestine.  The  gas  varies  much  in  its 
composition,  according  to  the  cause  of  its 
presence,  and  its  seat.    In  pneumothorax 
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it  is  usually  modified  air ;  in  pneumo-peri- 
toneum  it  is  offensive  and  foetid.  Not  un- 
usually the  gas  is  associated  with  inflam- 
matory effusion  or  other  materials ;  or  it 
may  set  up  inflammation,  and  thus  cause 
effusion. 

6.  Foreign  Materials. — Various  objects 
may  be  found  in  serous  cavities,  either  intro- 
duced from  without,  as  the  result  of  injury ; 
or  having  entered  from  internal  organs, 
especially  in  the  case  of  the  peritoneum. 
Amongst  others  may  be  mentioned  dirt, 
bullets  or  shots,  food,  faeces,  urine,  worms, 
and  calculi.  These  are  very  Hable  to  set  up 
inflammation,  often  of  a  very  severe  and 
dangerous  character. 

7.  Morbid  Growths,  —  Tubercle  and 
cancer  are  the  two  important  growths  which 
may  be  found  associated  with  serous  mem- 
branes. In  the  folds  of  the  peritoneum 
accmnulation  of  fat  often  occurs.  Amongst 
rare  morbid  formations  may  be  mentioned 
hydatids ;  other  cysts  of  different  kinds ;  fibro- 
mata ;  myxomata ;  and  remnants  of  blood- 
clots.  They  may  give  rise  to  inflammation 
or  mere  serous  effusion. 

8.  Malformations. — The  serous  mem- 
branes sometimes  present  unusual  arrange- 
ments, especiaJly  the  peritoneum,  and  these 
may  possibly  become  of  clinical  import- 
ance. 

Symptoms. — The  clinical  phenomena  which 
are  associated  with  diseases  of  serous  mem- 
branes come  vsdthin  weU-defined  limits,  and 
can  be  readily  understood  and  appreciated, 
as  the  following  outline  will  show. 

1.  Morbid  sensations. — Pain  is  usually  a 
prominent  symptom  in  acute  serous  inflam- 
mations. It  is  not  uncommonly  very  severe ; 
variable  in  its  character,  but  often  sharp  and 
darting;  subject  to  exacerbations;  and  in- 
creased by  any  movement  or  action  which 
disturbs  the  inflamed  membrane.  Where 
the  membrane  can  be  affected  by  pressure, 
as  in  the  case  of  the  peritoneum,  marked 
tenderness  is  observed,  and  it  may  become 
extreme.  It  must  be  remembered,  however, 
that  pain  is  by  no  means  a  necessary  accom- 
paniment of  acute  inflammation  of  a  serous 
membrane.  In  connexion  with  adhesions 
and  thickenings,  painful,  dragging,  or  other 
sensations  may  be  experienced,  owing  to  the 
imphcation  of  branches  of  nerves,  and  other 
causes;  and  also  in  other  conditions  asso- 
ciated with  chronic  inflammation.  Another 
kind  of  morbid  sensation,  often  felt  in  dis- 

■  eases  of  serous  membranes,  is  that  of  disten- 
i  sion  or  fulness,  due  to  various  accumulations 
in  their  cavities. 

2.  Effects  on  neighhov/ring  structv/res  

These  account  for  most  of  the  prominent 
symptoms  associated  with  diseases  of  serous 

1  membranes,  (a)  Acute  inflammation  will 
I  at  first  cause  irritation  of  certain  muscular 
'Organs,  such  as  the  intestines,  bladder,  or 
i  heart,  and  thus  excite  or  otherwise  disturb 
II. 


their  actions.  A  similar  effect  is  liable  to 
be  produced  on  the  brain  and  spinal  cord. 
Subsequently  these  organs  tend  to  become 
weakened  or  even  paralysed,  owing  to  their 
tissues  being  involved  in  the  inflammatory 
process ;  and  thus  striking  or  even  dangerous 
symptoms  may  arise,  (b)  The  various  accu- 
mulations in  serous  cavities  produce  more  or 
less  mechanical  effects,  often  of  great  im- 
portance, especially  if  the  accumulation  takes 
place  rapidly.  The  most  evident  are  dis- 
tension of  the  walls  of  cavities  lined  by 
serous  membranes ;  compression  of  organs 
and  tubes,  as  of  the  lungs ;  displacement  of 
various  structures ;  and  embarrassment  of 
the  action  of  organs,  such  as  the  heart  and 
lungs.  In  these  several  ways  not  only  may 
subjective  sensations  be  produced,  but  differ- 
ent objective  phenomena,  which  may  prove 
very  serious,  or  even  fatal.  In  the  case  of 
inflammation  of  the  cerebral  membranes, 
lymph  may  affect  important  nerves  by  en- 
closing and  compressing  them,  (c)  Another 
important  class  of  symptoms  are  those  due 
to  the  effects  of  adhesions,  agglutinations, 
thickenings,  or  morbid  growths  in  connexion 
with  serous  membranes.  Thus,  organs  may 
be  fixed  in  abnormal  positions,  their  actions 
interfered  with,  different  structures  directly 
pressed  upon,  or  hollow  organs  strangulated 
and  obstructed.    See  Adhesions. 

3.  Bujjtures  and  discha/rges.  —  Accumu- 
lations in  serous  cavities  may  rupture  in 
various  directions,  and  in  this  way  originate 
symptoms.  If  they  burst  internally,  they 
will  also  probably  set  up  secondary  lesions, 
with  their  corresponding  phenomena.  When 
liquid  accumulations  open  into  organs  which 
have  an  external  communication,  such  as 
the  lungs  or  intestines,  they  are  discharged 
through  the  corresponding  channels.  They 
may  also  burst  externally,  either  directly,  or 
after  having  first  made  their  way  into  the 
subcutaneous  tissue. 

4.  Physical  signs. — These  are  of  great 
importance  as  clinical  indications  of  morbid 
conditions  of  most  of  the  serous  membranes, 
of  which  they  may  be  the  only  evidence. 
They  are  described  in  other  appropriate 
articles,  and  it  must  suffice  to  state  here 
that  they  reveal  one  or  other  of  the  follow- 
ing conditions  :  {a)  Some  deposit  upon,  or 
roughness  of,  the  surfaces  of  the  membrane, 
associated  with  inflammation  or  morbid 
growths.  (6)  Accumulation  of  a  fluid,  of 
whatever  kind,  and  whether  freely  movable 
in  the  cavity  or  localised,  (c)  A  collection  of 
gas,  or  of  gas  and  fluid  together,  {d)  Adhe- 
sions or  agglutinations,  (e)  The  presence  of 
solid  infiltrations  or  masses,  due  to  inflam- 
matory thickening,  or  to  morbid  formations, 
especially  cancer,  {f)  Physical  effects  pro- 
duced on  organs  by  various  abnormal  states 
of  the  serous  cavities  or  structures. 

5.  General  symptoms. —  The  system  ia 
liable  to  suffer  in  different  ways  in  cases  of 

8o 
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disease  of  serous  membranes.  Thus  syncope, 
shock,  or  collapse  may  occur  in  connexion 
with  injuries  and  haemorrhages.  Inflamma- 
tion causes  pyrexia,  usually  varying  much 
in  degree,  but  in  some  instances  very  high. 
Septicasmia  or  pysemia  may  arise  from  the 
absorption  of  septic  inflammatory  products ; 
and  collapse  occurs  in  many  cases  of  peri- 
tonitis. Signs  of  the  general  cachexia  may 
be  present  in  cases  of  cancer  or  tuber- 
culosis. 

Treatment. — It  is  scarcely  practicable  to 
give  any  serviceable  general  outline  of  treat- 
ment directed  to  diseases  of  serous  mem- 
branes, this  being  so  much  influenced  by  a 
variety  of  circumstances.  In  the  large  ma- 
jority of  cases  the  measm-es  adopted  have 
some  relation  to  acute  inflammation,  being 
intended  either  to  prevent,  limit,  or  subdue 
this  process  ;  to  get  rid  of  its  products,  either 
by  absorption  or  in  other  ways ;  to  obviate 
or  relieve  its  effects  upon  organs  and  other 
structures ;  to  alleviate  symptoms ;  and  to 
affect  the  general  condition.  Attention  may 
also  have  to  be  directed  to  the  after-effects 
of  inflammation,  in  the  way  of  adhesions,  or 
to  similar  conditions  arising  from  chronic 
inflammation.  In  a  considerable  group  of 
cases  the  object  of  treatment  is  to  endeavour 
to  remove  accumulations,  especially  of  fluid, 
from  serous  cavities,  whether  of  inflamma- 
tory or  other  origin.  For  this  purpose  it  is 
not  uncommon  at  the  present  day  to  resort 
to  operative  interference,  by  means  of  aspi- 
ration, tapping  with  the  trocar  and  cannula, 
and  other  methods.  General  and  local  rest 
are  often  of  much  service  in  the  treatment 
of  morbid  conditions  connected  with  serous 
membranes ;  and  local  applications  are  also 
frequently  useful  for  various  purposes. 
Bleeding,  either  general  or  local,  has  been, 
and  is  still,  extensively  practised  in  the 
treatment  of  serous  inflammations,  and  also 
the  exhibition  of  calomel  and  opium ;  but,  in 
the  writer's  opinion,  the  routine  adoption  of 
this  line  of  practice  cannot  be  too  strongly 
deprecated.  Medicines  and  local  measures 
which  tend  to  promote  absorption  are  often 
of  decided  value,  especially  in  the  case  of  in- 
flammatory or  dropsical  effusions. 

Feederick  T.  Egberts. 

SERPIGINOUS  (serpo,  I  creep).— This 
term  is  used  in  connexion  with  certain  mor- 
bid conditions,  such  as  ulcers  or  eruptions, 
when  they  spread  in  a  creeping  manner. 

SETON,  Use  of.— A  method  of  counter- 
irritation,  which  consists  in  the  insertion  of 
a  tape  or  cord  beneath  the  skin.  See 
Counter-irritants. 

SEVENTH  NERVE,  Diseases  of.— 

See  Facial  Paralysis;  Facial  Spasm; 
Hearing,  Disorders  of;  Salivation;  and 
Taste,  Disorders  of. 


SEVILLE,  in  Spain. —  A  variable, 
rather  bracing,  inland  winter  climate.  See 
Climate,  Treatment  of  Disease  by. 

SEXUAL  FUNCTIONS  IN  THE 
FEMALE,  Disorders  of.  —  Inteoduc- 
tion. — The  influence  of  the  sexual  functions 
on  the  general  health  is  alluded  to  in  the 
article  Puberty,  Disorders  of.  But,  as  the 
setiological  importance  of  the  reproductive 
system  is  by  no  means  limited  to  that  period, 
we  may  here  briefly  consider  the  effect  of 
sexual  disorders  generally  on  the  bodily 
health. 

The  connexion  between  female  sexual  dis- 
orders and  some  derangements  of  the  general 
health  hardly  admits  of  any  satisfactory 
explanation  beyond  their  dependence  on 
reflex  action  originating  in  utero-ovarian 
irritation.  Long,  however,  before  this  doc- 
trine was  appKed  to  these  complaints,  their 
existence  in  connexion  with  uterine  and 
ovarian  disorders  was  well  recognised,  and 
was  ascribed  by  old  writers  to  what  they 
termed  the  consensus  mervorum,  or  sym- 
pathy, by  which,  as  Prochaska  says,  '  the 
operation  of  a  stimulus  is  not  limited  to  the 
nerves  immediately  irritated,  but  is  extended 
to  distant  parts  in  known  or  unknown  con- 
nexion with  the  irritated  nerves.' 

The  remarkable  difference  in  the  consti- 
tutional sympathies  vsdth  sexual  disorders  in 
the  opposite  sexes,  is  accounted  for  by  the 
comparatively  subordinate  character  of  the 
male  reproductive  organs.  In  the  female, 
on  the  contrary,  the  utero-ovarian  functions 
are  connected  with  every  vital  action,  from 
the  evolution  of  puberty  until  the  chmac- 
teric  period,  which  terminates  her  distinctive 
sexual  or  reproductive  life,  is  passed.  Woman 
is  therefore  always  liable,  as  Dr.  Storer  ob- 
serves, '  to  a  host  of  diseases  pecuhar  to  her 
sex,  to  which  we  find  neither  homologue 
nor  analogue  in  man.' 

Etiology. — First,  with  respect  to  the 
effect  of  the  general  health  in  the  causation 
of  sexual  disorders  in  women,  there  can  be 
no  doubt  that  these  are  in  many  cases  the 
result  of  some  constitutional  diathesis. 

Gout,  rheumatism,  struma,  neuralgia,  and 
secondary  syphilis  should  be  recognised  as 
amongst  the  constitutional  causes  of  chronic 
uterine  or  peri-uterine  disease. 

Eesults. — We  turn  next  to  consider  the 
converse  question — the  effect  of  sexual  dis- 
orders on  the  bodily  health.  In  many  in- 
stances, the  local  symptoms  of  disease  of 
the  uterus,  ovaries,  and  Fallopian  tubes 
attract  so  much  attention,  that  the  practi- 
tioner may  neglect  the  constitutional  con- 
ditions with  which  the  local  sexual  disorders 
are  connected.  Thus,  derangements  of  the 
catamenial  function  are  generally  associated 
with  the  nervous  complaints  of  women. 
Many  forms  of  hysteria,  and  the  morbid 
excitabiUty  and  perversion  of  the  natural 
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feminine  instincts,  without  any  tangible  de- 
lusion or  perceptible  affection  of  the  intel- 
lectual powers,  which  are  so  frequently  met 
with,  are  thus  conjoined  with  amenorrhoea 
or  dysmenorrhoea.  The  connexion  between 
hysteria  and  uterine  or  ovarian  disorders  is 
too  obvious  to  call  for  any  notice  here  {see 
Hystkeia  ;  and  Insanity,  Varieties  of).  In 
the  present  article  a  few  of  the  principal  dis- 
orders which  may  thus  originate  in  sexual 
distiurbances  will  be  briefly  noticed. 

Epilepsy. — Epilepsy  in  women  is  very 
often  symptomatic  of  uterine  or  ovarian  dis- 
order. 

Perversions  of  tastes  and  temper. — The  in- 
fluence of  the  sexual  system  in  the  causation 
of  nervous  disorders  is  well  illustrated  by 
those  strange  alterations  in  tastes  and  dis- 
positions, that  irritable  condition  of  mind, 
those  um-easonable  likings  or  aversions,  irre- 
sistible longings  and  foolish  fancies  which, 
even  in  women  naturally  strong  and  well- 
minded,  commonly  accompany  and  are  pro- 
duced by  pregnancy.    Of  a  similar  nature 
are  the  nervous  excitability,  waywardness  of 
temper,  physical  and  mental  lassitude,  and 
depression  of  spirits  which  have  been  gene- 
rally noticed  as  constant  attendants  on  the 
menstrual  periods  in  many  women.  These 
;  are  also  of  interest  as  demonstrating,  de- 
:  spite  any  exceptional  cases  to  the  contrary, 
I  the  futUity  of  that  hopeless  contest  with 
Nature's  laws,  in  which  those  are  now  en- 
!  gaged  who  would  have  woman  abandon  her 
own  high  sphere,  to  become  in  every  pro- 
!  fession  and  in  every  avocation  the  rival, 
i  instead  of  the  helpmate,  of  man. 

Erotomania  and  nymphomania. — In  con- 
nexion with  this  subject  erotomania  and 
nymphomania  must  be  referred  to.   The  for- 
mer is  but  an  undue  exaltation  of  that  senti- 
mentality which  to  some  extent  is  a  natural 
characteristic  of  female  youth,  and  which  is 
fostered  into  morbid  development  by  ill- 
dixected  education,  and  the  prevailing  sen- 
>  suous  tone  of  much  of  our  popular  literatm-e. . 
■  Highly  coloured  amatory  word-pictures  fill" 
•  the  mmds  of  the  young,  unfit  them  for  the 
duties  of  life,  and  give  rise  to  those  pre- 
dominant illusions  which  morbidly  occupy 
the  thoughts  of  the  erotomaniac,  and  may 
ultimately  pass  into  the  grosser  pruriency  of 
Jiymphomania.    Whether  originating  in  this 
way  or  not,  nymphomania,  when  developed, 
18  an  entirely  distract  disorder  from  the  last- 
named  complaint,  and  is  generally  connected 
with  physical  irritation  or  disease  of  some 
part  of  the  sexual  organs.    Frequently  it  is 
1  associated  with  subacute  endometritis  or 
•with  oophoritis,  resulting  in  irritation  and 
congestion  of  the  erectile  structure  of  the 
internal,  as  weU  as  of  the  external,  gene- 
rative organs.    In  these  cases  pruritus  of 
the  vulva  generally  exists;  and  the  local 
nyper'cesthetic  condition  is  followed  by  struc- 
'*ural  disease  in  the  affected  parts,  hyper- 
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trophy  of  the  nymph®  and  clitoris,  vag:- 
nismus,  and  chronic  follicular  vulvitis 

Treatment.  —  The  moral,  hygienic,  and 
medical  treatment  of  these  conditions  is 
discussed   in   other  articles  in  this  work. 
Here  it  is  only  necessary  to  add  that  in  the 
treatment  of  no  forms  of  disease  is  the 
exercise  of  the  highest   quahties    of  the 
physician  more  required  than  in  the  man- 
agement of  erotomania  and  nymphomania. 
In  these  cases  he  must  act  on  the  religious 
and  moral  as  weU  as  on  the  physical  con- 
stitution of  his  patients;  he  must  seek  to 
turn  the  perverted  current  of  thought  into 
better  channels ;  insist  on  healthy  occupation 
of  mind  and  body ;  and  clearly  point  out  the 
physical  ill-health  and  mental  debasement 
which  surely  await  on  sexual  abuses.  At  the 
same  time  the  judicious  practitioner  will  en- 
deavour to  strengthen  the  physical  powers 
by  tonics  ;  to  diminish  general  plethora  by 
saline  purgatives,  to  remove  local  congestions 
by  appropriate  treatment ;  and  to  lessen  ner- 
vous irritability  by  the  bromides  and  other 
nerve-sedatives.  Generally  such  patients  are 
idle  and  over-fed,  and  require  work  and  ab- 
stinence ;  and  in  addressing  these  persons 
their  medical  attendant  may  weU  re-echo  the 
advice  given  to  Falstaff  by  his  quondam 
friend  Prince  Hal,  and  desire  them  to  '  Purge, 
forswear  sack,  and  live  cleanly.' 

With  regard  to  local  treatment  in  cases  of 
nymphomania,  all  that  need  be  said  is  that 
vaginal  examinations,  being  likely  to  increase 
the  irritability  of  the  hyperaesthetic  parts, 
should,  as  a  general  rule,  be  altogether 
avoided;  or,  at  least,  should  be  resorted  to 
only  in  exceptional  instances,  and  when  ab- 
solutely indispensable.  At  the  same  time, 
however,  it  is  obvioas  that  where  nympho- 
mania is  the  result  of  local  disease,  neither 
moral  nor  general  medical  treatment  can 
be  of  use  until  the  topical  exciting  cause 
IS  removed.  It  may  be  admitted  that,  in 
certain  exceptional  cases  and  with  suitable 
restrictions,  clitoridectomy  is  a  usefal  pro- 
cedure, 

Insanity. ~1he  effect  of  sexual  disorders 
on  the  mental  functions  can  be  only  very 
briefly  alluded  to.  The  fact  is  certam  that 
insanity  in  women  is  firequently  connected 
with  functional  derangement  or  organic  dis- 
ease of  some  portion  of  the  utero-genital 
organs.  Indeed,  in  both  sexes,  although  less 
obviously  in  men,  reflex  irritation  firom  the 
sexual  system  has,  probably,  much  to  do  with 
the  causation  of  insanity.  In  the  insane 
there  is  usually  a  peculiar  insensibility  to  the 
ordinary  symptoms  of  disease,  resulting  from 
the  impaired  nutrition  and  lowered  vitalitjr  of 
the  nervous  centres  and  nerves  of  sensation. 
Therefore,  in  such  cases,  in  the  absence  of  the 
usual  evidences  of  sexual  disorders,  the  exist- 
ence of  these  diseases  is  very  likely  to  be 
overlooked.  During  the  last  few  years 
several  instances  of  mental  derangement,  of 
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hysteria  approximating  to  insanity,  and  of 
other  forms  of  nervous  disturbance  arising 
from  ovarian  causes,  have  come  within  the 
writer's  observation.  In  some  of  these  cases 
the  nervous  disorder  had  existed  for  a  con- 
siderable time  before  its  local  exciting  cause 
was  suspected.  And,  more  than  once,  the 
writer  has  seen  this  ultimate  recognition  and 
treatment  of  obscure  uterine  or  ovarian  dis- 
ease in  a  woman,  who  had  been  for  years  in 
a  lunatic  asylum,  followed  by  the  restoration 
of  mental  as  well  as  physical  health. 

The  ordinary  occurrence  of  menstrual  ir- 
regularities, and  especially  of  amenorrhoea, 
in  the  early  periods  of  insanity,  is  recognised 
by  nearly  all  writers  on  this  subject;  and 
there  seems  a  general  concurrence  of  opinion 
as  to  the  direct  connexion  between  suppres- 
sion of  the  menses  and  mental  derangement 
in  many  instances.  One  of  the  most  remark- 
able cases  of  this  kind  is  that  of  a  girl,  men- 
tioned by  Pinel,  who  '  from  the  age  of  puberty 
was  in  a  state  of  incoherence  accompanied 
with  suppression  of  the  catamenia.  One  day 
on  rising  from  bed  she  ran  and  embraced 
her  mother,  exclaiming,  "  Mamma !  I  am 
well."  The  catamenia  had  just  flowed 
spontaneously,  and  her  reason  was  immedi- 
ately restored.' 

Puerperal  mania. — Puerperal  mania  is 
another  instance  of  the  influence  of  uterine 
or  peri-uterine  causes  in  disturbing  the  ner- 
vous system.  The  aetiology  of  this  disease 
is  very  complicated,  and  it  must  be  ascribed 
to  the  combined  operation  of  several  distinct 
factors.  Foremost  amongst  these  is  the  local 
congestion  of  the  uterus  during  involution ; 
and  the  shock  and  exhaustion  consequent  on 
parturition  under  conditions  of  mental  de- 
pression, as  shown  by  the  fact  that  twelve 
out  of  twenty  cases  that  came  under  the 
writer's  notice  occurred  amongst  unmarried 
patients  in  the  Lying-in  Hospital.  Any 
circumstances  that  occasion  suppression  of 
the  lochia  or  of  the  mammary  secretion  at 
this  time,  when  the  nervous  system  is  in  a 
state  of  peculiar  tension,  and  the  physical 
powers  lowered,  act  directly  as  exciting 
causes  of  puerperal  mania. 

Alcoholism. — Uterine  and  ovarian  dis- 
orders must  also  be  reckoned  amongst  the 
predisposing  causes  of  intemperance.  The 
craving  for  alcohol  in  women  of  all  classes 
may  frequently  be  dated  from  the  first  painful 
menstrual  period,  when  stimulants  are  often 
forced  by  foolish  mothers  into  reluctant  lips. 
The  pain  of  dysmenorrhcea  being  thus  re- 
lieved, at  the  next  epoch  the  girl  naturally, 
and  no  longer  unwillingly,  seeks  similar 
solace,  until,  finally,  the  victim  of  dysmenor- 
rhceal  alcoholism  may  become  a  habitual, 
and  perhaps  an  incurable,  drunkard. 

Cardiac  (disorder.— Of  the  cases  of  supposed 
heart-disease  in  nervous  women  which  daily 
come  before  those  connected  with  any  large 
hospital,  in  a  considerable  number  of  in- 


stances the  cardiac  complaints  are  the  result 
of  hysteria,  originating  from  chronic  uterine 
or  ovarian  disorder,  on  the  cure  of  which  all 
the  cardiac  symptoms  wiU  subside.  It  ia 
needless  to  dwell  further  here  on  the  func- 
tional irregularities — palpitation,  dyspnoea, 
and  other  symptoms  of  the  same  land — 
which  are  thus  connected  with  over-stimula- 
tion and  irritation,  or  disease,  of  the  female 
sexual  system. 

General  health. — The  consequences  of  pre- 
mature or  excessive  indulgence  and  abuse  of 
the  sexual  appetites  on  the  general  health 
claim  merely  a  passing  notice  in  this  article. 
At  no  former  time  was  it  so  necessary  as  at 
present  for  medical  practitioners  to  recognise 
the  evidences  of  these  abuses  and  excesses ; 
to  which  are  due  a  large  and  increasing  pro- 
portion of  the  disorders,  mental  and  physical,, 
by  which  human  life  is  embittered  or  its 
duration  shortened.  The  pathological  results 
of  these  abuses,  acting  through  and  upon  the 
nervous  system,  and  the  long  train  of  mala- 
dies thus  occasioned,  must  be  familiaj  to 
every  experienced  physician. 

Thomas  More  Madden. 

SEXUAL  FUNCTIONS  IN  THE 
MALE,  Disorders  of. — The  most  impor- 
tant distm-bances  of  the  sexual  functions  in 
the  male  are  described  under  the  following 
headings,  to  which  the  reader  is  referred: 
Impotekce  ;  Mastuebation  ;  Spermator- 
RHCEA ;  Sterility  in  the  Male  ;  and 
Testes,  Diseases  of. 

SEXUAL  ORGANS,  Diseases  of. 

The  diseases  of  the  sexual  organs  in  the  male 
and  female  respectively  will  be  found  de-^ 
scribed  under  their  special  headings.  See~ 
Penis,  Diseases  of;  Testes,  Diseases  of;. 
Ovaries,  Diseases  of;  Vagina,  Diseases  of; 
Womb,  Diseases  of ;  &c. 

SHAKING  PALSY.— A  synonym  for 
paralysis  agitans.    See  Paralysis  Agitans. 

SHAMPOOING.— 5ee  Massage. 

SHANKLIN,  in  the  Isle  of  Wight. 

Exposure  E.  Prevailing  winds  westerly.  _  A. 
bright,  picturesque,  tonic  health-resort,  with 
good  sea-bathmg.  See  Climate,  Treatment, 
of  Disease  by;  and  Sea-air  and  Sea-baths. 

SHINGLES  {cingulum,  a  girdle).— A. 
popular  name  for  herpes  zoster.  See- 
Herpes  ;  and  Zona  or  Zoster. 

SHIVERING.— See  Eigor. 

SHOCK.— Synon.  :  Fr.  Choc ;  Ger.  ShoTt',. 
Wundstupor ;  Wundschrech. 

Definition.— A  condition  of  sudden  de- 
pression of  the  whole  of  the  functions  of  the 
body,  due  to  powerful  impressions  upon  the 
system  by  physical  injury  or  mental  emotion.. 
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Its  more  obvious  manifestations  are  signs  of 
lowered  activity  of  the  cardiac,  respiratory, 
and  sensorial  functions ;  and  reduction  of 
the  surface  temperatm-e. 

General  Description.— If  a  person  be 
unexpectedly  subjected  to  the  in&uence  of 
extreme  terror,  if  a  large  bone  or  joint  be 
shattered,  or  an  important  viscus  injured, 
the  entire  system  receives  a  profound  im- 
pression, and  its  functional  activity  is  more 
or  less  stunned.  The  whole  body  appears  to 
sympathise  with  the  injm-y  inflicted  on  one 
of  its  parts  ;  the  patient  is  prostrated  by  an 
indescribable  sense  of  bodily  anguish  and 
oppression;  he  feels  sick  and  faint;  is  seized 
with  tremor;  totters  or  falls;  the  surface 
becomes  pale,  cold,  and  covered  with  sweat ; 
the  expression  of  coimtenance  is  vacant,  yet 
anxious  ;  and  the  respiration  and  circulation 
are  weak  and  irregular. 

Shock  varies  in  degree,  from  the  most 
trifling  amount,  which  rapidly  disappears,  to 
that  producing  instantaneous  death,  as  in  the 
case  of  Hghtning  stroke,  or  of  a  severe  blow 
on  the  epigastrium. 

The  intensity  of  shock  depends  on  the 
nature  and  extent  of  the  injury  producing 
it ;  on  the  co-existence  of  internal  or  external 
haemorrhage  ;  and  also  upon  the  age,  habits, 
temperament,  and  idiosyncrasy  of  the  indi- 
vidual, and  his  mental  condition  at  the  time 
of  the  injury.  Direct  violence  applied  to  the 
brain  or  spinal  cord  produces  shock  in  the 
most  intense  form ;  but  in  such  cases,  which 
are  beyond  the  scope  of  this  article,  the 
symptoms  due  to  the  local  lesion  predominate, 
and  are,  of  comrse,  the  more  important. 

Shock  is  usually  immediate  in  its  effects, 
but  sometimes  these  may  be  for  a  time 
deferred  by  intense  mental  preoccupation  or 
excitement.  '  Nature,'  as  Himter  said,  '  does 
not  feel  the  injury.'  The  soldier  during  the 
excitement  of  battle  may  be  unconscious  for 
a  time  of  the  severity  of  his  wound,  but 
presently  he  is  recalled  to  a  sense  of  danger, 
and  the  depression  which  ensues  will  be  in- 
creased in  proportion  to  the  previous  excite- 
ment. 

jEtiology. — Intense  mental  impressions, 
such  as  extreme  terror  or  apprehension  of 
death  or  mutilation,  are  capable  of  producing 
shock  in  persons  of  excitable  nervous  tempera- 
ment. Some  individuals  are  so  readily  affected 
that  a  certain  degree  of  shock  may  be  induced 
by  the  most  trifling  lesion,  or  even  by  the 
sight  of  an  injury  inflicted  upon  another. 

It  may  be  stated  generally,  however,  that 
whatever  is  calculated  to  produce  psychical 
depression  will  aggravate  the  shock  induced 
by  other  causes.  Wounds,  for  instance,  in- 
flicted on  the  soldiers  of  a  beaten  army,  or 
on  those  in  a  closely  besieged  town,  are  often 
followed  by  greater  shock  than  are  wounds 
of  a  similar  severity  occurring  under  more 
favourable  circumstances. 

Injury  is  the  chief  cause  of  shock.    As  a 


rule  the  more  extensive  the  injury,  the  nearer 
it  is  to  the  centre,  and  the  more  it  assumes  a 
crushing  character,  the  greater  will  prove  the 
amount  of  shock.  The  crushing  of  a  finger 
or  bruising  of  a  testicle  often  occasions  severe 
shock ;  so  also  do  extensive  burns  and  scalds. 
Intense  pain,  without  serious  organic  lesion, 
is  capable  of  producing  shock,  as  may  be 
witnessed  during  the  passage  of  a  gall-stone 
through  the  duct,  or  of  a  calculus  through 
the  ureter. 

Loss  of  blood  associated  with  the  injury 
greatly  augments  the  degree  of  shock ;  and 
it  may  be  impossible  to  separate  the  symp- 
toms due  to  the  more  direct  physical  impres- 
sion from  those  caused  by  the  hsemorrhage. 
Shock  is,  however,  independent  of  the  pre- 
sence both  of  pain  and  of  haemorrhage. 
During  the  operation  of  castration  a  patient, 
while  under  the  influence  of  chloroform,  and 
in  the  absence  of  haemorrhage,  may  some- 
times present  symptoms  of  severe  shock  the 
moment  the  cord  is  divided.  After  dis- 
articulation at  the  hip  or  shoulder  joints,  and 
in  other  great  operations,  the  patient  may 
present  features  of  shock  altogether  inde- 
pendently of  either  pain  or  loss  of  blood. 

The  frequency  of  shock  after  operation  has 
diminished  since  the  introduction  of  anaes- 
thesia, but  the  prolonged  administration  of 
chloroform  may  itself  occasion,  some  of  the 
symptoms ;  and  it  is  by  no  means  unlikely 
that  fatal  accidents  during  chloroform - 
administration  may  be  due  to  the  combined 
depressing  influences  of  the  shock  and  the 
anaesthetic. 

Injuries  extensively  involving  the  bones 
and  joints  are  prone  to  induce  shock.  The 
temperature  has  been  observed  in  some  in- 
stances to  fall  during  the  sawing  of  the  bone 
in  amputation. 

Railway  accidents,  happening  as  they  do 
very  suddenly,  and  occasioning  great  alarm  ; 
acute  peritonitis  caused  by  the  escape  of 
irritating  substances  into  the  abdominal 
cavity,  as  in  perforation  in  typhoid  fever ; 
the  strangulation  of  a  hernia ;  or  a  sudden 
and  severe  intussusception,  may  each  and  all 
be  attended  by  symptoms  of  shock  in  a  more 
or  less  intense  degree. 

Pathology, — It  is  still  difficult  to  explain 
the  modus  operandi  by  which  any  kind  of 
physical  injury,  of  sufficient  severity,  impli- 
cating a  portion  of  the  body,  may  produce 
the  set  of  phenomena  known  as  shock.  The 
story  told  by  the  symptoms  is  one  of  de- 
pression of  all  the  vital  functions,  associated 
with  the  evidence  of  a  diminished  circulation 
of  blood  in  those  portions  of  the  periphery 
which  we  can  examine  during  life.  The 
integument  is  blanched  and  shrunken;  the 
pulse  is  thready  or  imperceptible  ;  the  veins 
are  collapsed ;  and  open  wounds,  unless 
involving  large,  arterial  trunks,  bleed  slightly, 
or  cease  to  bleed ;  while  the  lowered  tem- 
perature, as  registered  in  the  axilla  and 


768 


SHOCK 


mouth,  marks  a  coincident  diminution  of 
tissue-metaiuorphosis.  That  the  brain  suffers 
from  a  similar  privation  of  blood  is  indicated 
by  the  enfeebled  pidsation  of  the  carotid 
arteries ;  by  the  anajmic  condition  of  the 
retinal  vessels,  as  shown  by  the  ophthalmo- 
scope ;  and  by  the  mental  torpor  and  dimin- 
ished irritability,  conjoined  or  separate, 
which  constitute  invariable  features  of  the 
condition.  How  far  these  changes  are  shared 
in  by  internal  organs  it  is  at  present  impos- 
sible to  say  ;  but,  awaiting  further  investiga- 
tions, the  facts  already  known  are  sufficiently 
definite  and  constant  to  guide  us  in  the 
direction  of  a  rational  pathology. 

The  manifestations  of  inadequate  blood- 
supply  to  the  tissues  in  general  are  almost 
identical  with  those  of  hsemorrhagic  asthenia ; 
but  no  hemorrhage  may  have  taken  place, 
and  we  must  seek  the  blood  which  has  left 
the  anaemic  parts  in  some  other  vascular 
territories. 

If  we  make  a  post-mortem  examination 
in  a  case  where  death  has  forestalled  nature's 
effort  at  reaction,  one  striking  phenomenon 
is  revealed,  namely,  an  enormous  distension 
of  the  abdominal  vessels  governed  by  the 
splanchnic  nerves.  Into  this  capacious  set 
of  vessels  has  been  diverted  a  great  mass  of 
the  blood  destined  for  other  regions;  and 
being  thus  practically  withdrawn  from  the 
general  circulation,  it  has  produced  a  useless 
congestion  of  the  abdominal  viscera,  at  the 
expense  of  the  nutrition  of  the  rest  of  the 
system,  while  the  weakened  heart  contracts 
feebly  but  hastily  upon  the  scanty  supply 
which  now  passes  through  its  cavities. 

Physiologists  have  taught  us  the  probable 
cause  of  this.  Long  since  it  was  demonstrated 
that  stimulation  of  the  central  end  of  the 
divided  depressor  branch  of  the  vagus,  in  the 
rabbit,  produces  an  immediate  lowering  of 
the  blood-pressure  in  the  arteries  of  the  head, 
neck,  and  extremities ;  this  effect  coinciding 
with,  and  depending  upon,  a  dilatation  of  the 
abdominal  arteries,  and  a  consequent  devia- 
tion of  the  blood-flow  in  the  direction  of 
least  resistance,  or  towards  the  abdominal 
viscera.  If,  however,  the  splanchnic  nerves 
be  cut,  the  reflex  circuit  is  broken  and  the 
balance  of  the  circulation  becomes  restored, 
or  nearly  so,  although  the  irritation  of  the 
depressor  nerve  be  continued.  The  experi- 
ment of  Goltz,  of  directly  paralysing  the 
splanchnic  of  a  frog  by  sharply  striking  the 
abdomen,  was  followed  by  the  same  result  as 
is  the  reflex  paralysis  of  the  same  branches 
through  the  depressor  nerve ;  and  it  is  hkely 
that  the  severe  shock  caused  in  man  by  a 
severe  blow  on  the  epigastrium  owes  its 
origin  to  a  similarly  induced  paralytic  dilata- 
tion of  the  visceral  arteries.  Thus  for  the 
present  we  may  accept,  as  the  most  plausible 
interpretation  of  the  symptoms  of  shock,  a 
sudden  dilatation  of  the  abdominal  vessels, 
attributable  to  the  loss  of  inhibitory  influence 


exerted  upon  the  splanchnics,  through  the 
medium  of  a  special  reflex  centre,  which  is 
in  more  or  less  direct  communication  with 
the  sensorium,  and  with  all  parts  of  the 
body.  It  has  been  shown  that  when  a  rabbit 
is  narcotised  by  chloral  hydrate,  stimulation 
of  the  central  end  of  the  divided  sciatic  nerve 
will  induce  a  lowering  of  arterial  pressure, 
corresponding  closely  to  that  initiated  by 
stimulation  of  the  depressor  branch  ;  and  in 
aU  probability  a  similar  experiment  upon 
any  nerve  containing  aff'erent  fibres  would 
be  followed  by  the  same  result.  But  if,  on 
the  other  hand,  the  same  stimulation  be 
performed  while  the  animal  is  paralysed  by 
curare,  it  is  remarkable  that  the  effect  is 
reversed,  the  vessels  controlled  by  the  splanch- 
nics contracting,  and  the  general  arterial 
tension  being  consequently  increased.  These 
observations  are  in  the  highest  degree  sug- 
gestive, and  may  hereafter  form  the  basis 
for  a  plan  of  treatment  of  shock  that  will 
be  a  landmark  in  surgical  therapeutics. 

Symptoms. — The  symptoms  of  shock  are 
of  two  kinds — namely,  first,  those  due  to  a 
stunning  or  blunting  of  the  vital  powers, 
aptly  styled  Wimdstupor  by  the  Germans; 
and,  secondly,  those  attributable  to  mental 
terror,  anxiety,  and  agitation — Wundschreck. 
These  may  exist  together,  or  separately,  or 
one  may  pass  into  the  other. 

1.  Pure  or  torpid  shock,  as  distinguished 
from  the  latter  form,  which  may  be  termed 
'  erethistic  shock,'  is  manifested,  if  only  slight 
in  degree,  by  transient  symptoms.    The  pa- 
tient becomes  pale  and  faint ;  complains  of 
nausea;  trembles;  and  experiences  a  sense  of 
oppression,  confusion,  and  anxiety ;  the  sur- 
face becomes  cold  and  moist ;  beads  of  sweat 
form  on  the  brow  ;  and  the  limbs  may  be 
tmable  to  support  the  weight  of  the  body. 
The  duration  depends  much  on  constitutional 
pecuharity ;  the  symptoms  either  passing  off 
in  a  few  minutes,  or  lasting  for  an  hour  or 
two.    If  the  shock  be  severe,  the  patient 
immediately  after  the  receipt  of  the  injury 
is  stunned ;  his  senses  and  consciousness  are 
benumbed  ;  the  countenance  and  the  surface 
generally  become  deadly  pale,  and  are  bathed 
with  sweat ;  the  animation  of  the  face  is  re- 
placed by  a  mingled  expression  of  torpor  and 
anxiety;  from  time  to  time  muscular  con- 
tractions and  imeasy  movements  of  the  body 
may  occur,  but  usually  there  is  an  absence 
of  voluntary  effort ;  the  eyes  axe  duU,  vacant, 
and  motionless,  and  the  pupils  are  generally 
dilated ;  the  temperature— an  important  in- 
dex to  the  severity  of  the  shock— ranges  from 
one  to  two  degrees  or  more  below  the  normal, 
and  is  stiU  lower  when  there  has  been  exten- 
sive loss  of  blood  ;  the  respfration  is  remark- 
ably slow  and  irregular— faint,  scarcely  per- 
ceptible, inspirations  alternating  with  deep 
sighs ;  and  the  pulse  may  be  almost  or  quite 
imperceptible  at  the  wrist,  very  weak,  msuf- 
ficient,  and  very  rapid.   The  patient  is  con- 
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scious,  but  he  sees  and  acts  as  through  a  haze, 
and  cannot  realise  his  position ;  urgently 
questioned,  he  replies  slowly  and  with  evident 
effort ;  his  voice  is  weak  and  hoarse ;  he  may 
complain  of  coldness  and  numbness  of  his 
limbs,  but  appears  scarcely  sensible  of  pain. 
There  may  be  nausea,  and  even  vomiting ; 
and  relaxation  of  the  sphincters,  with  in- 
voluntary discharge  of  fseces,  is  occasionally 
observed. 

The  fall  of  temperature  in  shock,  excluding 
cases  of  injury  to  the  brain  and  spinal  cord — 
where  it  is  greatest  of  all — is  proportionately 
greater,  other  things  being  alilie,  in  injuries 
extensively  involving  bones  and  joints,  in 
burns  and  scalds,  and  in  the  cases  where 
there  has  been  considerable  loss  of  blood.  It 
is  greater  in  amount  in  men  of  forty  than 
in  those  of  twenty.  During  the  War  of  the 
Commune  a  mmaber  of  observations  were 
taken,  and  the  average  temperature  varied 
from  96-5°  to  97-5°  F.,  the  lowest  tempera- 
ture observed  being  93'5°  F.  The  fall  was 
greater  after  shell-  than  bullet-wounds;  and 
amongst  the  insurgents  than  in  the  regular 
troops. 

2.  In  the  shock  with  excitement — restless 
or  erethistic  shock — symptoms  of  anxiety  and 
restlessness  predominate.  This  form  is  often 
witnessed  in  association  with  previous  haemor- 
rhage; or  when  there  is  great  pain,  as  in 
crushing  injuries  of  important  parts,  and  in 
bums  or  scalds.  Individual  idiosyncrasy, 
however,  has  an  important  influence  upon 
the  condition.  The  ordinary  symptoms  of 
shock,  such  as  pallor,  cold  surface,  frequent 
pulse,  and  feeble  respiration,  are  present. 
The  patient  in  addition  betrays  a  marked 
and  unceasing  restlessness,  tossing  about  in 
bed,  and  throwing  his  arms  and  head  from 
side  to  side  ;  his  consciousness  is  but  little 
impaired,  yet  he  pays  no  heed  to  questions  ; 
nothing  seems  to  comfort  or  quiet  him ;  he 
appears  as  if  overwhelmed  by  some  inde- 
scribable anxiety  and  oppression,  of  which 
he  vainly  struggles  to  rid  himself.  Vomiting 
and  painful  eructations  are  usually  present 
in  such  cases.  There  is  often  considerable 
tremor,  and  sometimes  the  case  wiU  pass 
into  well-marked  delirium  tremens.  The 
torpid  may  pass  into  the  erethistic  form  of 
shock ;  or  shock  with  excitement  may  lapse 
into  a  torpid  condition,  which  is  always  a 
change  of  bad  omen. 

Duration. — Shock,  unless  it  be  the  result 
of  serious  or  fatal  injury,  is  generally  re- 
covered from  speedily  and  completely.  It 
may  be  quite  gone  in  fifteen  minutes  or  half 
an  hour;  or  it  may  continue  five  or  six  hours, 
or  longer,  and  then  pass  away.  The  erethistic 
or  restless  form  of  shock  does  not  continue 
so  long  as  the  torpid.  The  less  important 
the  vital  lesion ;  the  less  it  has  been  com- 
pUcated  with  loss  of  blood ;  the  greater  the 
power  of  the  individual ;  the  less  his  nervous 
susceptibility ;  and,  finally,  the  more  efficient 


the  treatment,  the  shorter  will  prove  the 
duration  of  the  shock. 

Terminations. — Becovery  or  reaction  takes 
place  readily  from  the  milder  forms  of  shock, 
especially  when  aided  by  suitable  treatment. 
From  the  more  severe,  it  is  more  difiicult 
and  protracted ;  or  the  case  may  end  more  or 
less  rapidly  in  fatal  collapse.  When  the  re- 
action proceeds  favourably,  the  pulse  becomes 
stronger  and  fuUer,  the  respiration  deeper, 
and  the  bodily  warmth  returns.  The  mind 
appears  to  awaken  to  the  exercise  of  its 
factdties,  to  shake  off  its  oppression,  and  to 
apj)reciate  the  nature  of  the  previous  injury, 
and  of  the  existing  circumstances ;  and  both 
the  mental  and  physical  equilibrium  are  by 
degrees  restored.  Vomiting  is  often  an  early 
symptom  of  recovery. 

After  severe  shock  symptoms  of  excessive 
reaction  are  not  uncommon  ;  and  their  gravity 
will  vary  with  the  intensity  of  the  previous 
shock. 

The  reaction  is  not  always  steady.  Fluctu- 
ations may  occur  ;  and  relapses  after  an  im- 
provement often  occur  once  or  twice,  each 
time,  however,  with  diminished  severity.  In 
other  cases  the  symptoms  of  shock  ttHI  endure 
for  a  much  longer  period,  may  increase  in 
intensity,  and  terminate  fatally. 

When  the  torpid  form  of  shock  passes  into 
the  erethistic,  the  condition  becomes  one 
termed  '  prostration  with  excitement '  ;  the 
respiration  is  hurried,  the  skin  hot,  and  the 
face  flushed.  There  are  great  thirst,  head- 
ache, and  scanty  urine,  with  restlessness, 
tremor,  incoherence  or  delirium,  and  sleep- 
lessness; and  death  from  exhaustion  fre- 
quently foUows,  preceded  by  a  haggard,  wild 
expression  of  face,  a  pulse  that  cannot  be 
counted,  subsultus,  and  hiccough. 

OoMPLicATioNS  AND  Sequel^. — The  com- 
pHcations  which  may  arise  are  those  due 
chiefly  to  loss  of  blood,  or  peculiar  to  the 
form  of  injm-y  received.  From  ordinary  un- 
complicated shock  recovery  is  usually  perfect, 
but  occasionally,  especially  after  railway 
shock,  permanent  deterioration  of  health  fol- 
lows, or  some  impairment  of  a  special  sense  ; 
or  the  mental  vigour  or  temper  of  the  indivi- 
dual may  be  changed  for  the  worse.  In  these 
cases  organic  changes  in  the  nerve-centres 
have  probably  supervened.  In  drunkards 
the  shock  of  injmry  very  often  terminates  in 
an  attack  of  delirium  tremens. 

Pre-existing  organic  disease,  especially  of 
the  heart  or  kidneys,  renders  persons  more 
susceptible  of  the  efifects  of  shock,  which  is 
then  more  severe  and  dangerous. 

Diagnosis. — The  phenomena  of  shock  bear 
some  resemblance  to  those  of  concussion  and 
of  syncope.  Ooncussion  is  usually  distin- 
guished from  shock  by  the  predominance  of 
intellectual  distm-bance  over  the  circulatory 
symptoms ;  and  syncope  is  in  most  cases 
marked  by  its  more  transitory  duration,  and 
by  its  origin  in  loss  of  blood,  or  in  other  well- 
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known  causes  of  the  condition.  Shock,  how- 
ever, may  co-exist  with  either  concussion  or 
syncope. 

Phognosis. — This  mainly  depends  on  the 
nature  of  the  injury,  and  the  physical  and 
mental  power  of  the  individual.  Otherwise, 
the  longer  the  shock  endures,  the  feebler  the 
manifestations  of  hfe,  and  more  especially 
the  lower  the  temperature  falls,  the  more 
imfavourable  becomes  the  prognosis.  A  fall 
of  temperature  below  96°  nearly  always  pre- 
sages a  fatal  issue.  It  is  a  very  unfavourable 
sign  when  no  rise  of  temperature  takes  place 
in  four  or  eight  hours  after  the  receipt  of 
injury.  Extreme  feebleness  of  pulse  and 
respiration,  marked  tremor,  profase  cold 
sweats,  singultus,  a  feeling  of  impending  dis- 
solution, and  involuntary  evacuations,  all 
indicate  the  gravity  of  the  case. 

Treatment. — The  objects  of  treatment  in 
shock  are  to  sustain  the  lessened  vitality,  but 
not  to  over-stimulate  it;  and  to  moderate  i 
subsequent  reaction  when  it  is  excessive.  j 

To  apply  external  warmth  is  the  first  and  | 
plainest  indication,  as  it  is  one  of  the  most  j 
potent  appeals  to  the  misdirected  circulation,  j 
Hot-water  bottles  and  hot  blankets  may  be 
appUed  to  the  extremities;  hot  turpentine 
epithems  and  sinapisms  to  the  prsecordia ; 
and  turpentine  may  be  rubbed  along  the 
spine  with  advantage.    If  the  patient  cannot 
swaUcw,  an  alcoholic  stimulant  may  be  in- 
jected into  the  rectum ;  and  ammonia  may  be 
inhaled,  or  ether  subcutaneously  injected. 
Slapping  the  hands  and  feet  promotes  re- 
covery in  some  cases,  but  this  measure  is 
improper  and  inefficacious  in  cases  of  severe 
injury,  or  those  accompanied  by  great  loss  of 
blood. 

In  profound  shock,  unaccompanied  by  loss 
of  blood,  the  breathing  must  be  carefully 
watched;  and  failure  guarded  against  by 
artificial  respiration.  The  phrenic  nerve  may 
be  usefully  stimulated  by  electrodes  placed 
along  its  course  in  the  neck  and  over  the 
epigastrium.  If  the  external  jugular  vein  be 
gorged  with  blood,  it  may  prove  advantageous 
to  open  it,  and  thus  relieve  the  stagnation  of 
the  venous  circulation.  Where  shock  has 
been  accompanied  by  severe  haemorrhage, 
transfusion  of  blood,  serum,  or  normal  saline 
solution  in  extreme  cases  should  be  resorted 
to  (see  Transfusion  of  Blood).  As  soon 
as  practicable,  nourishment  must  be  admm- 
istered,  as  well  as  stimulants.  Tincture  of 
belladonna  has  been  given  in  half-drachm 
doses  every  hour  in  some  cases,  with  the  view 
of  stimulating  the  cardiac  action,  and  helping 
to  contract  the  paralysed  arterioles.  The  use 
of  Calabar  bean  has  been  recommended,  on 
account  of  its  alleged  power  to  diminish  the 
venous  accumulation  in  the  abdomen,  by 
causing  contraction  of  the  veins. 

If  shock  be  associated  with  excitement, 
which  should  be  regarded  as  a  sign  of  want 
of  power,  the  patient  always  requires  support ; 


and  opium,  or,  when  this  drug  is  not  admis- 
sible, henbane  or  chloral  hydrate  may  often 
be  given  with  advantage.  An  ice-coil  to  the 
head  allays  excitement  and  promotes  sleep. 
In  the  torpid  form  of  shock  narcotics  are  inad- 
missible. Should  inflammatory  reaction  take 
place,  a  regulated  diet,  rest  to  mind  and  body, 
a  gentle  mercurial  purge,  when  the  secretions 
are  deranged,  and  in  young  plethoric  subjects 
the  cautious  administration  of  antimony,  or 
a  local  blood-letting,  are  the  chief  means  to 
be  adopted.  Throughout  the  treatment  cau- 
tion should  always  be  exercised  not  to  strain 
the  action  of  remedies  too  far. 

The  question  of  operation  in  shock  may 
occasionally  be  difficult  to  solve.  As  a  rule, 
a  patient  suffering  from  severe  shock  should 
never  be  operated  upon;  unless,  indeed,  bleed- 
ing be  going  on,  or  the  arteries  and  nerves 
are  much  exposed  and  lacerated  from  the 
violence  of  the  injury.  When  an  operation 
appears  to  be  compulsory  no  anaesthetic  is 
required.  It  is  better,  however,  to  await 
partial  reaction  whenever  it  is  possible  to  do 
so ;  but  in  some  cases  operation,  by  relieving 
the  patient  of  the  pain  and  distress  caused 
by,  for  instance,  a  crushed  hmb,  will  at  once 
procure  an  abatement  of  the  condition  of 
shock.  William  Mac  Cormac. 

SHORTNESS  OP  BREATH.  — See 

Eespiration,  Disorders  of. 

SHORT  -  SIGHTEDNESS.  —  See 

Myopia  ;  and  Vision,  Disorders  of. 

SIALAGOGUES  {o-loXov,  saliva;  and 
ayw,  I  move). — Synon.  :  Fr.  Sialagogues  ; 
Ger.  Speicheltreibende  Mittel. 

Definition. — Eemedies  which  increase  the 
secretion  of  saliva. 

Enumeration. — The  principal  sialagogues 
are  Dilute  Acids,  Ether,  Ginger,  Rhubarb, 
Horseradish,  Iodide  of  Potassium  and  other 
iodides,  Jaborandi,  Mezereon,  Mercury  and 
its  salts.  Mustard,  Tobacco,  Physostigmine, 
Pyrethrum,  and  Pebbles. 

Action. — There  are  two  essential  factors 
in  the  secretion  of  saliva:  the  first  is  the 
activity  of  the  secreting  cells  in  the  gland ; 
the  second  is  a  sufficient  supply  of  nutritive 
material  to  them,  from  which  they  may  form 
a  secretion.  This  nutritive  material,  though 
it  may  be  derived  directly  from  the  ljT.nph- 
spaces  around  the  cells,  must  be  ultimately 
supphed  by  the  blood  circulating  through  the 
glands.  Usually,  therefore,  when  the  gland 
is  in  action,  the  supply  of  blood  is  greatly 
increased,  the  arteries  dilating,  and  the  blood 
flowing  rapidly  through  them.  Some  drugs, 
such  as  physostigmiae,  will  stimulate  the 
secreting  cells,  while  they  contract  the  blood- 
vessels; imder  these  circumstances,  although 
the  secretion  may  begin  actively,  it  soon 
comes  to  a  standstill  from  want  of  mate- 
rial. The  secreting  cells  may  be  excited  to 
activity  by  substances  which  stimulate  the 
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nervous  structures  within  the  gland  itself,  as, 
for  example,  Calabar  bean  (physostigmine);  by- 
stimuli  proceeding  directly  from  the  encepha- 
lon,  as  seen  in  solvation  occm'ring  from  the 
mere  idea  of  savom-y  food ;  and  by  stimuli 
applied  to  the  mouth  and  exciting  the  gland 
refiexly.  Nausea  is  almost  always  accom- 
panied by  salivation,  and  substances  which 
cause  nausea  almost  invariably  cause  saliva- 
tion, the  irritation  of  the  stomach  causing 
reflex  salivary  secretion.  The  stimulus  here 
passes  up  the  afferent  nerves  to  the  medulla, 
and  travels  down  the  efferent  nerve  to  the 
gland. 

Sialagogues  are  divided,  according  to  their 
mode  of  action,  into  two  classes — (1)  topical 
or  direct;  and  (2)  specific,  remote,  or  m- 
direct  sialagogues.  The  names  direct  and 
indirect  are  complete  misnomers,  just  as 
they  are  in  the  case  of  emetics,  and  they 
ought  to  be  discarded,  inasmuch  as  the  so- 
called  '  direct '  sialagogues  are  those  which 
do  not  act  directly  on  the  gland,  but  on  the 
mouth ;  and  the  '  indirect  '  are  those  which 
do  act  upon  the  gland,  affecting  either  the 
nervous  structure  contained  within  it,  or  the 
nerve-centres  directly  connected  with  it. 

The  topical  sialagogues  are  dilute  acids, 
ether,  ginger,  rhubarb,  horseradish,  mezereon, 
mustard,  pebbles,  pyrethrum,  and  tobacco. 
The  remote  sialagogues  are  iodide  of  potas- 
sium and  other  iodides,  jaborandi,  mercury 
and  its  salts,  physostigmine,  and  tobacco. 

Topical  sialagogues  excite  secretion  of 
saliva  reflexly,  the  afferent  nerves  being  the 
lingual  and  buccal  branches  of  the  fifth,  and 
the  glosso-pharyngeal  nerves.  The  afferent 
nerves,  through  which  nauseants  probably 
excite  the  salivary  secretion,  are  the  vagi. 

Of  remote  sialagogues,  iodide  of  potassium 
probably  acts  upon  the  gland-structures,  but 
upon  which  part  has  not  yet  been  deter- 
mined. It  may,  however,  also  act  reflexly, 
by  stimulating  the  sensory  nerves  of  the 
mouth,  as  it  is  excreted  in  the  saliva,  and  the 
taste  of  it  is  often  persistent.  Mercury  prob- 
ably acts  partly  by  affecting  the  gland- 
structures,  and  partly  by  affecting  the  mouth. 
Jaborandi,  physostigmine,  and  tobacco  appear 
to  affect  the  terminal  branches  of  the  secre- 
tory nerves  in  the  glands. 

Uses. — Saliva  is  useful  in  keeping  the 
mouth  moist,  and  thus  facilitating  mastica- 
tion, deglutition,  and  the  movements  of  the 
tongue  in  speaking.  By  moistening  the 
fauces  it  also  prevents  or  lessens  thirst.  A 
pebble  placed  under  the  tongue,  or  masti- 
cated, will  keep  up  a  slight  flow  of  saliva, 
and  may  be  useful  for  these  purposes.  "Where 
this  is  insufficient,  dilute  acids  are  employed 
{see  Acids).  As  the  flow  of  blood  to  the 
glands  is  greatly  increased  during  secretion, 
sialagogues,  and  especially  pyrethrum,  have 
been  used  as  derivatives,  to  lessen  inflam- 
mation, congestion,  and  pain  in  other  parts 
of  the  head,  as  in  toothache,  earache,  and 


inflammation  of  the  ear,  nose,  or  scalp. 
Saliva  has  also,  however,  a  digestive  power 
upon  starch,  and  increase  of  the  flow  may 
be  advantageous  in  imperfect  digestion  of 
this  substance.  When  swallowed,  the  saliva 
stimulates  the  secretion  of  gastric  juice,  and 
increased  salivary  secretion  therefore  tends 
to  aid  gastric  digestion.  To  attain  this  object 
it  is  best  to  chew  a  piece  of  ginger  or  of 
rhubarb.  Lauder  Beunton. 

SIBBENS.— This  term,  derived  from  a 
Scotch  word  signifying  'kindred'  (cf.  Ger- 
man Sippschaft),  is  suggestive  of  a  disease 
prevalent  in  families,  and  presumed  to  be  a 
form  of  syphilis. 

SIBILANT  RALE  or  RHONCHUS : 
SIBILTJS  (sibilus,  whistling). — A  variety 
of  dry  rale  or  rhonchus,  of  a  whistling  or 
high-pitched  musical  character,  usually  pro- 
duced in  the  smaller  divisions  of  the  bronchi. 
See  Physical  Examination  ;  and  Rhonchus. 

SICILY. — A  warm,  moist,  winter  cli- 
mate. Climate  of  base  of  Etna  more  vari- 
able than  of  N.  coast.  See  Climate,  Treat- 
ment of  Disease  by ;  and  Palermo. 

SICK-HEADACHE.— A  popular  syno- 
nym for  megrim.    See  Megrim. 

SICKNESS. — A  common  synonym  for 
vomiting.    See  Vomiting. 

SIGHT,  Disorders  of.— See  Vision, 
Disorders  of. 

SIG-NS  or  DISEASE,— See  Disease, 
Symptoms  and  Signs  of;  and  Physical 
Examination. 

SIMPLE  IDIOPATHIC  MUSCU- 
LAR ATROPHY.  —  See  Progressive 
Muscular  Dystrophy. 

SINGULTUS  (Lat.  sobbmg,  hiccough). 
A  synonym  for  hiccough.    See  Hiccough. 

SINUS  (Lat.).  —  Pathologically,  sinus 
means  a  narrow  track  of  variable  length, 
leading  from  a  chronic  abscess  to  a  free 
surface.    See  Abscess. 

SINUSES,  CEREBRAL,  Diseases 

of. — See  Meninges,  Diseases  of. 

SINUSES,  NASAL,  Diseases  of.— 

See  Nose,  Diseases  of. 

SIXTH  NERVE,  Diseases  of.— The 

sixth  nerve,  or  abducens  ocuU,  confers  motor 
power  on  the  external  rectus  muscle  of  the 
eyeball,  and  its  morbid  states  of  excessive  or 
defective  function  are  indicated  by  corre- 
sponding spasm  or  paralysis  of  that  muscle. 

1.  Spasm  of  the  external  rectus. — 
This  condition  is  very  rare,  except  as  a  conse- 
quence of  some  change  in  the  visual  functions 
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of  the  eye.  The  external  rectus  may  then 
habitually  overact.  Permanent  contrac- 
tion occurs  when  there  is  complete  para- 
lysis of  Its  antagonist,  the  internal  rectus, 
bpasm  may  occur  from  u-ritation  of  the 
nucleus_  or  fibres  of  the  sixth  nerve,  as  in 
meningitis  of  the  base.  The  symptoms  are 
mclmation  outwards  of  the  affected  eye,  and 
consequent  divergent  strabismus.  The  treat- 
ment is  that  of  the  cause  on  which  it  de- 
pends.   See  Strabismus. 

2.  Paralysis  of  the  external  rectus. 
-(Etiology.  —  Among  common  causes  are 
tumours,  and  other  lesions  within  the  pons, 
and  various  forms  of  syphilitic  disease.  The 
latter  may  cause  a  specific  growth  on  the 
nerve,  or_  damage  it  by  inflammation  and 
compression  by  the  new  tissue  which  is  so 
abundantly  formed  in  syphihtic  meningitis. 
It  suffers  also  in  other  forms  of  meningitis 
with  great  readiness,  on  account  of  its  long 
course,  which  renders  it  liable  to  be  involved 
in  various  regions  of  the  base,  and  to  be 
affected  more  frequently  than  any  other 
cranial  nerve.  Its  exposed  course  also  causes 
it  to  suffer  with  readiness  from  distant  pres- 
sure, and  it  often  first  reveals  a  general  in- 
crease in  pressure  beneath  the  tentorium. 
Hence  tumours  of  the  base  of  every  kind  are 
frequent  causes  of  its  paralysis.  From 
disease  in  the  anterior  part  of"  the  base,  at 
the  orbital  fissure,  and  within  the  orbit,  the 
nerves  to  other  ocular  muscles  are  usually 
also  involved.  Isolated  neuritis,  due  to  cold, 
is  a  rare  cause.  Transient  or  permanent 
paralysis  of  the  sixth  nerve  sometimes  ac- 
companies sclerosis  of  the  posterior  columns 
of  the  spinal  cord  (locomotor  ata^y);  its 
cause  is  obscure. 

Symptoms. — Paralysis  of  the  external 
rectus  causes  inability  to  move  the  affected 
eye  outwards,  and  hence  convergent  strabis- 
mus, and  homonymous  diplopia  when  looking 
at  an  object  on  the  affected  [e.g.  left)  side  of 
the  middle  line,  the  images  becoming  more 
distant  as  the  object  is  moved  to  the  left ;  but 
parallel,  and  on  the  same  level,  so  long  as  it 
is  on  the  horizontal  plane.  When  looking  up 
or  down  as  well  as  out,  the  second  image 
slants,  the  two  being  nearer  together  at  the 
lower  end,  and  the  second  image  the  lower  of 
the  two  when  looking  up  and  out.  On  look- 
ing down  and  out,  the  two  images  are  nearer 
together  at  the  top  than  at  the  bottom,  and 
the  second  image  is  on  a  higher  level  than 
the  other.  There  is  erroneous  projection  of 
the  field  of  vision,  and  a  tendency  to  giddi- 
ness when  the  affected  muscle  is  used. 

Diagnosis. — Paralysis  of  the  sixth  nerve 
is  easily  recognised,  except  when  slight  in 
degree.  In  the  latter  case  it  may  often  be 
detected  by  a  careful  search  for  the  diplopia, 
or  by  the  secondary  deviation  of  the  soimd 
eye  in  the  same  direction  when  that  eye  is 
covered  and  an  object  fixed  by  means  of  the 
weak  muscle.    See  Strabismus. 
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Prognosis.— The  prognosis  is  most  favour- 
able when  the  paralysis  is  due  to  cold  or 
syphilis;  least  favourable  when  due  to 
meningitis  or  tumour.  When  associated 
with  ataxy,  it  is  usually  recovered  firom,  but 
a  return  is  common,  and  a  recurrence  fre- 
quently does  not  entirely  pass  away. 

Treatment.— When  'the  complaint  is  of 
rheumatic  origin,  the  treatment  should  con- 
sist of  hot  fomentations  to  the  temple; 
counter-irritation  by  blisters ;  and  iodide  of 
potassium  and  tonics  iaternally.  If  of 
syphilitic  origin,  iodine  or  mercury  should  of 
course  be  given. 

In  spinal  mischief,  strychnine  and  arsenic 
may  be  employed.  In  obstinate  cases  the  use 
of  faradisation,  or  the  slowly  iaterrupted  vol- 
taic cmrent,  has  been  recommended,  apphed 
to  the  muscle  through  the  eyelid,  or  to  the 
temple  to  produce  a  reflex  effect.  The  direct 
apphcation  to  the  muscle  through  the  con- 
junctiva is  too  painful.  The  value  of  any 
electrical  application  is,  however,  extremely 

dOUbtfill.  TTT     -o  ^ 

W.  It.  GOWERS. 

SKIN",  Discoloured.— See  Pigmentary 
Diseases  of  the  Skin. 

SKIN  DISEASES.— Synon.:  Fr.lfaZa- 

Mes  de  la  Peau;  Ger.  HautJcranTcJieiten. — 
Introductory.— It  is  necessary  in  the  first 
place  to  explain  clearly  what  is  included  in 
the  expression  'diseases  of  the  skin.'  The 
skin  itself  is  a  complicated  structure  con- 
taining a  large  number  of  glands,  and  made 
up  in  the  main  of  fibre -vascular  and  nervous 
tissues.    Its  structure  being  similar  to  that 
of  many  other  parts  of  the  body,  we  should 
expect  to  find  it  liable  to  similar  diseases,  and 
this  is  in  fact  the  case.    We  meet  with,  for 
example,  the  various  pathological  changes 
common  in  other  organs,  such  as  morbid 
growths,_  hypertrophy,  atrophj',  and  haemor- 
rhage ;  it  is  also  liable  to  congestion  and 
inflammation,  similar  to  if  not  identical  with 
those  found  in  the  mucous  membranes ;  and 
its  glands  are  equally  liable  with  other  glan- 
dular organs  to  fimctional  derangements. 
This  being  the  case,  it  must  be  always  borne 
in  mind  that  skin  diseases,  although  they 
present  to  the  naked  eye  appearances  quite 
pecuUar  and  unlike  anything  that  we  are 
in  the  habit  of  seeing  in  other  parts  of  the 
body,  yet  are  due  to  exactly  the  same  patho- 
logical processes  that  we  are  famihar  with 
elsewhere. 

Most  writers  on  diseases  of  the  skin  have 
included  under  this  head  not  oiJy  diseases 
proper,  but  also  what  we  may  call  sympto- 
matic rashes,  such,  for  example,  as  the  erup- 
tions of  contagious  fevers,  and  the  rashes 
produced  by  drugs.  They  have,  in  addition, 
included  some  general  diseases  in  which  the 
changes  in  the  skin  form  a  striking  or 
prominent  feature,  such,  for  instance,  as 
leprosy  and  syphilis.    With  regard  to  the 
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class  of  exanthematous  eruptions,  it  may  be 
said  that  they  are  not  now  usually  classed 
among  skin  diseases,  although  it  must  be 
admitted  that  such  affections  as  small-pox  and 
chicken-pox  are  quite  as  much  diseases  of 
the  skin  as  many  others  that  are  still  retained 
in  that  category.  The  fact  that  the  eruptions 
of  the  exanthemata  are  really  symptomatic 
of  certain  general  maladies  has  tended  to 
foster  the  behef  that  skin  diseases  are  also 
only  symptomatic  of  changes  going  on  in 
other  parts  of  the  body  ;  this,  however,  is  by 
no  means  always  or  even  generally  the  case. 
A  similar  erroneous  view,  that  skin  diseases 
are  only  eruptions,  has  been  much  favoured 
by  the  nomenclature  and  classification  of 
Willan,  which  has  had  an  enormous  influence 
on  aU  subsequent  writers  nearly  up  to  the 
present  time ;  so  that  even  at  this  day  it  is 
not  very  uncommon  to  hear  a  medical  man 
of  the  old  school  speak  of  a  patient  as 
suffering,  for  example,  from  eczema,  lichen, 
and  psoriasis  at  one  and  the  same  time  on 
different  parts  of  the  body,  according  as  the 
eruption  is  vesicular,  papular,  or  scaly. 

N  OMENCLATUEE . — At  the  present  time ,  when 
there  is  a  free  interchange  of  views  between 
different  members  of  the  profession  both  at  [ 
home  and  abroad,  a  uniform  nomenclature 
for  skin  diseases  is  highly  desirable.  A  very 
close  approximation  to  this  has  already  been 
attained  in  all  the  principal  countries  of 
Europe  and  America.  This  result  has  been 
gradually  brought  about,  not  by  any  sudden 
change,  but  by  a  steady  exclusion  of  those 
names  that  are  useless  or  obsolete,  and  the 
retention  of  those  only  that  have  a  definite 
meaning  or  indicate  definite  diseases.  Most 
of  these  names  have  become  familiar  by  long 
use,  but  have  now  assigned  to  them  a  more 
exact  and  scientific  value  than  formerly. 

In  addition  to  the  exclusion  of  superfluous 
names  and  the  more  accurate  application  of 
others  in  use,  a  further  change  has  been 
made  by  the  introduction  of  a  smaU.  number 
of  new  names.  Some  of  these  merely  replace 
old  ones,  as,  for  example,  '  xanthelasma '  re- 
places '  vitiligoidea '  ;  in  other  cases,  old  but 
suitable  names  have  been  substituted  for  in- 
convenient ones,  as  '  lepra  '  for  '  elephantiasis 
Grsecorum ' ;  and,  lastly,  a  very  few  newly 
discovered  diseases  have  required  new  names. 
It  should  always  be  remembered  that,  cceteris 
ipa/rihua,  single  are  preferable  to  double 
names.  The  latter,  however,  cannot  be  en- 
tirely avoided;  but  in  this  respect  we  are 
slowly  moving  in  the  right  direction — for  in- 
stance, the  names  '  lepra,'  '  zona,'  and  '  area ' 
are  preferable  to  their  synonyms,  '  elephanti- 
asis Grtecorum,' '  herpes  zoster,'  and '  alopecia 
areata ' ;  indeed,  everything  that  tends  to 
simplify  names  is  an  advantage.  The 
Nomenclature  published  by  the  Eoyal  Col- 
lege of  Physicians  is  the  one  now  in  general 
use,  and  leaves  little  room  for  improvement. 

To  those  who  have  not  made  a  special 


study  of  skin  diseases,  the  nomenclature,  in 
spite  of  aU  improvements,  is  still  puzzling. 
This  is  easily  explained  :  it  arises  from  the 
fact  that  a  large  number  of  synonyms  have 
gradually  accumulated  in  past  times.  Each 
writer  who  thought  he  had  discovered  a  new 
disease  gave  it  a  name ;  sooner  or  later  it 
was  found  to  be  no  new  disease  at  all,  but 
the  error  lasted  long  enough  to  add  another 
synonym — for  example,  there  are  at  least 
six  synonyms  for  tinea  tonsurans,  all  more 
or  less  in  use;  and  so  with  other  common 
skiu  diseases. 

Up  to  this  point  all  writers  are  agreed. 
There  are,  however,  the  following  eruptions 
with  regard  to  the  nomenclature  of  which 
some  difference  of  opinion  exists  :  (1)  mixed 
or  hybrid  skin  diseases ;  (2)  syphilitic  skin 
diseases  ;  (3)  medicinal  rashes. 

1.  Mixed  or  hybrid  sMn  diseases. — It  is 
rather  unusual  to  see  two  definite  diseases 
of  the  skin  occurring  at  the  same  time  in 
one  and  the  same  person ;  it  does,  however, 
sometimes  occur.  It  is  obvious,  for  instance, 
that  scabies  and  ringworm  may  be  met  vsdth 
ia  those  who  are  liable  to  eczema  or 
psoriasis,  or  that  acne  may  be  present  ia  a 
person  suffering  from  lupus.  When  two 
skin  diseases  are  present  at  the  same  time, 
they  generally  remain  quite  distinct,  so  that 
it  may  be  stated  definitely  that  hybrid  skin 
diseases  rarely,  if  ever,  exist ;  and  therefore 
hybrid  names,  such  as  'lupus-psoriasis,' 
should  be  avoided. 

2.  Syphilitic  eruptions. — It  was  formerly 
the  custom  to  apply  to  syphihtic  erup- 
tions the  names  of  those  ordinary  dis- 
eases of  the  skin  which  they  most  closely 
resemble,  preceded  by  the  name  '  syphilitic' 
Thus  we  have  syphihtic  psoriasis,  syphihtic 
lupus,  and  even  syphilitic  varicella.  These 
names  have  not  been  used  to  indicate  any 
mixture  of  two  diseases,  but  simply  as  a 
convenient  form  of  nomenclature.  Syphilitic 
psoriasis  would,  of  course,  mean  not  a  hybrid 
disease,  but  a  syphilitic  eruption  resembling 
psoriasis.  It  is  admitted  that  the  nomen- 
clature is  convenient,  but  it  is  nevertheless 
erroneous,  and  it  is  especially  misleading  to 
beginners.  Take,  for  example,  one  common 
misnomer — syphilitic  lupus;  what  can  be 
more  puzzling  to  a  student  who  has  studied 
the  pathology  of  lupus  than  to  hear  his 
teacher  speak  of  syphilitic  lupus  ?  Although 
we  may  lose  some  descriptive  force  in  speak- 
ing and  writing,  yet  on  the  whole  it  is  better 
to  use  such  terms  as  macular,  papular,  vesi- 
cular, squamous,  pustular,  and  ulcerating 
syphiloderma,  than  to  retain  the  old  errone- 
ous nomenclature.  And  when  we  consider 
how  very  polymorphic  syphilitic  eruptions 
are,  we  soon  perceive  that  the  modern 
nomenclature  has  its  advantages;  it  is  always 
awkward,  for. example,  to  speak  of  a  patient 
as  suffering  from  syphilitic  psoriasis  in  one 
part  of  the  body  and  syphilitic  lupus  in 
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another,  whereas  we  can  more  easily  and 
correctly  speak  of  squamous  and  ulcerating 
dermato  -  syphilis. 

3.  Medicinal  ras/ies.— Cutaneous  eruptions 
are  occasionally  produced  by  the  administra- 
tion of  drugs,  and  the  nomenclature  often 
apphed  to  these  rashes  is  similar  to  that 
formerly  applied  to  syphilitic  eruptions,  and 
is  open  to  the  same  objections.  In  these 
cases  it  is  better  to  name  the  eruption  from 
the  drug  which  has  produced  it ;  for  example, 
whatever  the  form  of  the  eruption  produced 
by  bromide  of  potassium,  it  is  best  to  call  it 
simply  a  bromide  of  potassium  rash. 

We  may  briefly  simi  up  our  conclusions 
thus : — 

(1)  It  is  very  doubtful  whether  hybrid 
skin  diseases  exist  at  all ;  and  certainly 
there  is  no  justification  for  a  hybrid  nomen- 
clature. 

(2)  Syphilitic  eruptions  differ  from  ordinary 
skin  diseases  in  their  aetiology,  pathology,  and 
treatment ;  and  that  this  difference  should 
be  fully  recognised  in  our  nomenclature. 

(3)  Medicinal  rashes  are  not  diseases  of 
the  skin,  but  simply  eruptions,  and  should 
be  so  named. 

Classification. — Dermatologists  have  al- 
ways found  a  fascination  in  attempts  to 
classify  diseases  of  the  skin ;  it  must  be 
admitted,  however,  that  the  results  of  such 
attempts,  though  interesting,  have  been  of 
Httle  practical  value. 

In  natural  sciences — such,  for  example,  as 
botany  and  zoology — the  value  of  classifica- 
tion is  evident  enough;  but  when  you  have 
to  deal  with  so  small  a  number  as  seventy 
or  eighty  diseases  at  most — which,  moreover, 
are  not  natural  and  therefore  do  not  admit 
of  a  natural  classification — the  difficulty  and 
practical  inutility  of  the  result  become  ob- 
vious. The  past  history  of  classification  is 
both  interesting  and  instructive. 

About  the  year  1780  Plenck,  a  professor  at 
the  University  of  Buda-Pesth,  published  a 
classification  of  skin  diseases,  which  has 
practically  held  its  ground  tiU  recent  times. 
Plenck's  classification  was  based  chiefly  on 
the  anatomical  characters  of  the  eruption  or 
elementary  lesions,  and  he  divided  skin  dis- 
eases into  the  following  fourteen  classes : 

(I)  Macul£e;  (2)  Pustulse ;  (3)  Vesiculee;  (4) 
Bullse ;  (5)  Papulse ;  (6)  Crustse ;  (7)  Squamae ; 
(8)  Callositates ;  (9)  Excrescentiae ;  (10)  Ulcera ; 

(II)  Vulnera;  (12)  Insecta  cutanea;  (13)  Morbi 
unguium ;  (14)  Morbi  capillorum.  This 
method  of  grouping  was  a  very  good  one  for 
the  time  in  which  it  was  published.  "Willan 
followed  Plenck  very  closely,  and  his  eight 
orders  correspond  to  eight  of  Plenck's.  He, 
however,  wisely  omitted  the  order  Crustse, 
and  introduced  the  order  Exanthemata,  a 
doubtful  gain.  Willan's  classification  was 
based  entirely  on  the  elementary  lesions, 
and  in  this  respect  was  more  logical,  though 
less  comprehensive,  than  Plenck's.  Hebra 


has  in  his  system  of  classification  reintro- 
duced Plenck's  orders  10  and  12. 

Alibert  tried  to  classify  skin  diseases 
according  to  their  natural  relationship,  but 
his  attempt  was  a  signal  failure.  In  the 
year  1844  Hebra  introduced  his  system  of 
classification,  based  chiefly  on  morbid  ana- 
tomy, and  up  to  the  present  time  it  has  been 
almost  universally  adopted  as  a  basis  of 
classification  which,  on  the  whole,  presents 
fewest  objections.  Hebra  divides  skin  dis- 
eases into  the  following  twelve  classes; — 

(1)  Hyperaemic  affections  of  the  skin; 
(2)  Anaemic  affections  of  the  skm  ;  (3)  Morbid 
conditions  of  the  secretions  of  the  cutaneous 
glands;  (4)  Exudations;  (5)  Haemorrhages; 
(6)  Hypertrophies ;  (7)  Atrophies;  (8)  Innocent 
growths  ;  (9)  Malignant  growths ;  (10)  Ulcers; 
(11)  Neuroses;  (12)  Parasites.  Of  these  he 
remarks:  'For  the  denomination  of  the 
first  eleven  classes  or  families  I  have  em- 
ployed the  name  of  a  pathological  process- 
that  is  to  say,  of  a  thing  which,  being  only  a 
conception  of  the  mind  and  invisible,  can  be 
recognised  only  by  its  effects.  On  the  other 
hand,  the  name  of  the  twelfth  class  is  de- 
rived from  the  cause  of  the  diseases  which 
belong  to  it,  which  cause  is  positive  and  has 
a  real  existence.  But,  although  I  must  thus 
admit  the  logical  defect  in  the  principle  of 
classification  which  I  have  adopted,  yet  I 
have  not  been  able  to  remedy  it  without 
risking  the  practical  usefulness  of  the  system.' 
He  further  remarks  :  '  The  separation  of  the 
eighth  firom  the  ninth  class  may  be  termed 
arbitrary  and  even  incorrect  from  the  histo- 
logical point  of  view.  Again,  in  accordance 
with  precedent,  it  was  not  necessary  to  have 
introduced  ulcers  into  dermatology,  at  least 
not  as  a  distinct  class.' 

A  study  of  the  correlation  of  skin  diseases 
is  always  interesting  and  useful,  but  when 
any  attempt  is  made  to  reduce  their  relation- 
ships to  an  exact  system  of  classification,  the 
difficulties  of  the  task  become  apparent ;  and 
time  does  not  tend  to  remove  them,  for  as 
our  knowledge  becomes  more  exact  and 
extensive,  the  more  clearly  do  the  difliculties 
appear. 

Diagnosis. — The  diagnosis  of  skin  diseases 
is  often  attended  with  difliculty.  This  ai'ises 
from  the  fact  that  their  development  is 
liable  to  great  irregularity,  so  that  no  two 
cases,  even  of  the  same  disease,  are  exactly 
alike.  Nothing  is  easier  than  the  diagnosis 
of  typical  cases,  such,  for  example,  as  we 
should  choose  for  the  purpose  of  illustration ; 
unfortunately  a  considerable  number  are 
abortive,  and  present  an  appearance  quite 
different  from  what  we  are  in  the  habit  of 
regarding  as  the  usual  type.  These  remarks 
apply  not  so  much  to  rare  diseases  as  to 
many  of  the  conunon  forms  ;  but,  in  addition 
to  this,  we  meet  from  time  to  time  with 
altogether  anomalous  cases  which  do  not 
correspond  with  any  of  those  described  in 
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our  text-books.  These  latter,  however,  are 
extremely  rare,  and  do  not  form  any  serious 
impediment  to  ordinary  diagnosis. 

In  order  to  make  a  successful  diagnosis  of 
diseases  of  the  skin,  the  following  pomts  are 
worthy  of  especial  attention  :—  . 

1  A  rule  of  gx-eat  importance  is  to 
examine  as  far  as  is  possible  the  different 
Barts  of  the  body  on  which  the  eruption  is 
mesent.  The  necessity  of  this  arises  from 
the  fact  that  a  disease  may  exhibit  a  very 
different  appearance  in  one  region  from  what 
it  does  in  another ;  it  may,  for  example,  be 
abortive  in  one  part  and  typical  m  another. 
Svphiloderma  supply  us  with  many  ex- 
amples which  illustrate  this  point.  Some 
portions  of  the  eruption  may  be  high  y 
characteristic,  while  others  would  hardly 
serve  as  a  means  of  diagnosis.  _ 

2.  In  conducting  an  examination,  our  ob- 
iect  is  in  the  first  instance  to  take  a  broad 
view  of  the  eruption  as  a  whole,  irrespective 
of  the  particular  elementary  lesions.  We  do 
this  almost  instinctively,  and  comprehend  at 
a  'fiance  the  importance  of  combination  and 
arrangement,  and  that  this  or  that  elementary 
lesion,  taken  singly,  does  not  constitute  the 
skin  disease;  thus,  when  we  speak  of  a 
vesicular,  papular,  pustular,  or  squamous  dis- 
ease, we  convey  but  a  very  imperfect  idea  of 
its  nature.  The  parts  of  the  body  affected, 
the  tissues  involved,  the  form,  arrangement, 
and  grouping  of  the  eruption,  the  degree  of 
inflammation,  and  many  other  pomts,  are 
often  of  as  much  importance  as  the  minute 
anatomical  details. 

3.  In  any  given  case  under  observation  we 
should  always  distinguish  what  is  essential 
from  what  is  non-essential  or  accidental ; 
what  belongs  to  the  original  affection  from 
what  has  been  superadded;  and  we  should 
select  for  special  examination  those  portions 
of  the  skin  in  which  the  disease  is  least 
compUcated;  for  example,  in  order  to  de- 
monstrate the  presence  of  the  itch  acarus, 
we  do  not  choose  a  part  of  the  body  that  is 
thicklv  covered  with  crusts,  but  we  endeavour 
to  find  it  in  a  patch  of  soft  skin  nearly  free 
from  secondary  inflammation.    Endless  ex- 
amples might  be  given  of  the  changed  ap- 
pearance that  skin  diseases  present  from 
being  complicated  with  cutaneous  haemor- 
rhages or  urticaria,  or  with  the  excoriations 
produced  by  scratching  or  even  by  treat- 
ment. 

4.  The  distribution  of  the  eruption  is  often 
a  valuable  aid  to  diagnosis.  As  a  rule,  when 
eruptions  appear  symmetrically  on  various 
parts  of  the  body,  we  have  to  deal  with  a 
more  or  less  constitutional  malady,  or  one 
due  to  a  specific  poison  pervading  the  system. 
Psoriasis  and  prurigo  would  furnish  examples 
of  the  former,  and  the  exanthemata  and 
secondary  syphilis  of  the  latter  class  of  cases. 
Some  diseases,  on  the  other  hand,  are  in- 
variably confined  to  certain  parts,  as  gutta 


rosea  and  sycosis.  Other  affections,  though 
not  so  strictly  localised,  yet  have  a  marked 
preference,  to  use  a  common  expression,  for 
certain  regions ;  for  instance,  erythema  nodo- 
sum is  commonly  confined  to  the  legs,  acne 
to  the  face  and  shoulders,  tinea  versicolor  to 
the  trunk,  lupus  erythematosus  to  the  face  and 
ears,  area  to  the  scalp  and  hairy  parts  of  the 
face;  and  to  these  examples  many  more 
might  be  added. 

5.  Hitherto  those  phenomena  m  skin 
affections  which  are  appreciable  to  our  senses 
of  sight  and  touch  have  alone  been  referred 
to,  namely,  the  general  character  of  the 
eruption,  the  tissues  involved,  and  the  parts 
affected.  There  are,  however,  other  means  ot 
diagnosis,  less  perfect  in  their  nature,  and 
less  under  our  immediate  cognisance-^he 
subjective  sensations  of  the  patient.  The 
more  important  of  these  are  itching,  burning, 
or  tingling  and  neuralgic  pains ;  they  are, 
however,  of  minor  diagnostic  value. 

6.  The  history  of  the  case  may  sometunes 
be  valuable  as  an  aid  to  diagnosis ;  its  value 
is,  however,  generally  over-estimated.  It  is 
quite  common,  for  instance,  to  lay  too  much 
stress  on  a  previous  history  of  syphilis  ;  on 
the  other  hand,  the  history  of  two  or  three 
members  of  a  family  suffering  from  the 
same  disease  may  occasionally  assist  the 
diagnosis  in  a  doubtful  case  of  ringworm  or 
scabies.  The  age,  sex,  and  occupation  of  the 
patient  should  always  be  included  m  our 
consideration  in  dealing  with  this  part  of  the 
subject,  as  these  factors  are  not  without  then- 
bearing  on  the  development  of  certain  cuta- 
neous maladies. 

We  may  sum  up  the  foregoing  remarks  on 
diagnosis  briefly  thus:  (1)  Examine  all 
parts  of  the  body  on  which  an  eruption  is 
present;  (2)  take  a  general  view  of  the 
eruption  regarded  as  a  whole ;  (3)  separate 
it  into  its  component  parts,  and  distinguish 
what  is  of  the  essence  of  the  disease  froin. 
what  is  superadded ;  (4)  observe  the  regions 
affected  ;  (5)  investigate  the  subjective  sen- 
sations; (6)  ascertain  the  past  and  present 
history,  and  the  general  condition  of  the 
patient. 

Teeatment. — Little  need  be  said  on  the 
treatment  of  skin  diseases  generally ;  each 
disease,  and  indeed  one  may  say  each  case, 
requires  special  treatment  of  its  own.  A 
few  points  may,  however,  be  mentioned 
which  are  of  general  application. 

There  are  several  different  methods  of 
treatment  in  common  use:  (1)  The  strictly 
local  treatment  by  means  of  ointments, 
lotions,  powders,  bandages,  and  other  apph- 
ances  ;  (2)  the  treatment  by  various  kmds  of 
baths,  including  vapour  and  Turkish  baths ; 
(3)  treatment  by  internal  medicines  ;  and  (4) 
general  treatment,  including  diet,  rest,  change 
of  air,  and  other  similar  remedies. 

With  regard  to  the  first  of  these,  nainely, 
treatment  by  strictly  external  remedies,  it  is 


766 


SKIN  DISEASES 


«Sr,*^ff  ?  ''^^^'^J  ^  ^it^  those 

sJim  affections  which  are  entirely  local— such 

.nlnT  r^^'^"'  ^i^gworm,  tinea  versi-' 

color.  When,  however,  we  attempt  to  cure 
diseases  such  as  psoriasis  or  eczema  simply 
by  local  means,  though  we  may  have  Httle 
difficulty  m  gettmg  rid  of  the  eruption,  the 
cure  is  usually  of  very  short  duration.  For 
example,  the  cure  of  psoriasis  by  chryso- 
piianic  acid  ointment,  or  of  symmetrical 
eczema  by  ichthyol  ointment,  is  usuaUy 
toUowed  by  a  speedy  return  of  the  malady, 
ii,  on  the  other  hand,  the  local  treatment  is 
combmed  with  the  use  of  suitable  medicines, 
and  other  more  general  remedies,  especially 
such  as  have  some  definite  or  specific  effect 
on  the  disease,  we  may  reasonably  hope  for 
a  more  lasting  cure ;  at  all  events,  the  results 
of  experience  prove  that  this  is  the  case, 
whatever  may  be  the  therapeutical  explana- 
tion of  the  fact. 

_  Treatment  by  baths  occupies  an  interme- 
diate position  between  the  strictly  local  and 
the  general  remedies,  though  no  doubt  they 
belong  more  to  the  former  than  to  the  latter 
category.  They  are  especially  useful  in  deal- 
ing with  chronic  scaly  diseases,  such  as 
psoriasis,  and  also  in  the  treatment  of  syphilo- 
derma. 

Lastly,  some  forms  of  skin  diseases,  such 
as  gutta  rosea  and  many  kinds  of  eczema, 
are  aggravated  and  perpetuated,  if  not  pro- 
duced, by  indigestion,  want  of  rest,  and  mental 
troubles  and  anxieties;  therefore  suitable 
diet,  rest,  and  change  of  air  and  of  surround- 
ings, will  not  be  without  their  influence  in 
effecting  a  lasting  cure. 

EOBERT  LiVEING. 
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SKIN-BOUND  DISEASE.— A  popu- 
lar synonym  for  sclerema  neonatorum.  See 
Sclerema  Neonatorum. 

SKIN  -  GRAFTING.  —  Skin  -  grafting 
consists  in  the  transplantation  of  portions  of 
skin  of  varying  size  and  thickness  from  a 
healthy  part  of  the  body  of  the  patient  him- 
self, or  of  some  other  person  or  animal,  on  to 
a  recently  made  raw  surface  or  a  granulating 
sore. 

Skin-grafting  thus  differs  from  a  plastic 
operation,  which  involves  the  shifting  of  a 
flap  of  skin  and  subcutaneous  tissue  from 
one  part  of  the  body  to  another,  without 
completely  dividing  its  vascular  connexions 
with  contiguous  parts. 

Methods.  —  Several  years  ago  Eeverdin 
introduced  the  plan,  which  might  more  pro- 
perly be  called  epidermis-grafting,  of  placing 
minute  portions  of  the  superficial  layers  of 
the  skin,  containing,  however,  the  cells  of  the 
rete  Malpighii,  on  a  healthy  granulating 
surface,  to  which  they  adhered  and  served 
as  the  starting-points  for  the  spreading  of 
epidermis  over  it.  The  grafts  were  shaved 
off  from  any  healthy  part  of  the  skin  with  a 
sharp  knife,  the  incision  being  barely  deep 
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placed,  with  the  deep  surface  downwards,  on 
the  sore,  and  not  very  far  from  one  another, 
as  each  graft  does  not,  as  a  rule,  grow 
readily  to  a  larger  size  than  that  of  a  six- 
penny.piece.  It  is  presumed  that  in  aU 
operations  for  skin-grafting  close  attention 
will  be  paid  to  keeping  both  the  graft  and 
tne  sore  aseptic,  the  way  of  doing  which  wiU 
be_  given  m  a  later  paragraph.  Neglect  of 
this  precaution  exposes  the  grafts  to  the  irri- 
tatrng  influence  of  putrefaction,  which  much 
endangers  their  vitahty. 

More  recently  Thiersch  has  brought  for- 
ward  a  great  unprovement  on  this  method, 
it  consists  m  shaving  off  with  a  razor  a  strip 
ot  the  superficial  parts  of  the  skin  (as  in 
Keverdm  s  plan,  going  just  deep  enough  to 
draw  blood,  but  no  deeper)  one  inch  wide 
and  of  any  required  length,  and  preferably 
from  a  part  where  the  skin  is  soft,  such  as 
the  aspect  of  flexion  of  the  arm.    This  strip 
IS  cut  into  pieces  half  an  inch  or  more  long 
which  are  to  be  placed  quite  close  together 
over  the  granulating  or  raw  surface.    If  the 
former,  the  superficial  granulations  must  be 
previously  scraped  away  so  as  to  remove  any 
irregularities  and  leave  behind  only  a  material 
which,  though  highly  vascular,  is  httle  prone 
to  contract,  because  it  has  aheady  contracted 
as  much  as  is  possible.    The  grafts  must  not 
be  placed  m  position  until  all  bleeding  has 
stopped,  and  this  result  may  be  encouraged 
by  exerting  pressure  with  a  sponge  over  a 
piece  of  some  smooth  material  like  the  oiled- 
silk  protective  placed  upon  the  wound.  Mr. 
Cheyne  has  more  recently  still  recommended 
that  the  whole  thickness  of  the  skin  should 
be  used  for  the  grafts.    This  has  the  dis- 
advantage that  contraction  must  occur  in  the 
part  from  which  the  gi-aft  is  removed,  but 
the  advantage  that  it  is  reduced  to  a  minimum 
in  the  part  to  which  the  graft  is  transplanted. 
It  should  certainly  be  adopted  in  cases  such 
as  excisions  of  the  mamma,  where  a  piece  of 
redundant  skin  from  the  axilla  is  used  to 
fill  a  gap  between  the  flaps  on  the  front  of 
the  chest.     The  deep  surface  of  the  gJaft 
may  be  prepared  by  chippmg  off,  with  a  sharp 
pafr  of  fine  scissors  curved  on  the  flat,  any 
pieces  of  fascia  or  fat  remaining  adherent 
to  it. 

_  Precautions. — In  performing  the  opera- 
tion, the  part  from  which  the  graft  is  to  be 
taken  must  be  purified  by  shaving  it  and 
washing  it  thoroughly  with  a  solution  of  car- 
bolic acid  1  to  20,  of  corrosive  sublimate 
1  to  500,  or  a  mixture  of  the  two ;  and,  if 
any  time  is  to  elapse  between  its  removal 
and  its  application  to  its  new  seat,  it  may 
be  kept  in  a  solution  of  boric  acid  heated  to 
the  temperature  of  the  body.    If  it  is  to  be 
placed  on  a  surface  which  is  already  septic, 
this  must  be  prepared  by  the  application  for 
a  few  days  of  a  moist  antiseptic  application 
frequently  changed,  say,  boric  lint  soaked  in 
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a  1  to  2000  sublimate  solution;  and  it  is 
often  well  to  begin  this  treatment  by  purify- 
in"  the  skin  with  1  to  20  carbolic  acid  lotion, 
md  the  sore  with  a  solution  of  chloride  of 
zinc,  40  grs.  to  1  oz.  A  piece  of  oiled-silk 
protective  should  be  placed  on  the  grafts 
before  the  antiseptic  dressing,  whatever  it 
may  be,  is  applied.  If  the  grafts  be  not 
placed  close  together,  lines  of  granulations 
may  form  between  them,  and  much  interfere 
with  the  presentableness  and  stabihty  of  the 
scar. 

Some  surgeons  have  obtained  the  grafts 
from  the  skin  of  frogs  and  other  animals,  but 
we  have  not  sufficient  knowledge  yet  to  speak 
positively  in  recommending  this  plan.  The 
best  and  safest  source  of  supply  is  undoubtedly 
the  skin  of  the  patient  himself,  for  it  has 
happened  that  both  tubercle  and  syphilis 
have  been  transmitted  when  the  graft  has 
been  taken  from  another  person. 

In  plastic  operations  a  flap  of  skin  and  sub- 
cutaneous tissue  decidedly  larger  (as  three  to 
two)  than  the  surface  to  be  covered  is  turned  up 
from  some  contiguous  or  distant  part,  but  left 
attached  by  a  sufficiently  wide  base  to  en- 
sure its  retaining  its  vitahty.  The  flap  is 
then  shifted  round  and  secm-ed  by  sutures  to 
the  raw  surface,  which  it  must  accurately  fit. 
If  the  part  from  which  it  is  to  be  transplanted 
be  at  some  distance  from  that  to  which  it  is 
to  be  adapted,  the  part  on  which  the  latter 
is  situated  must  be  firmly  secured  in  position 
until  the  flap  has  formed  its  new  connexions, 
when  the  pedicle  is  to  be  divided,  and  the 
part  to  which  it  has  now  become  adherent  is 
allowed  to  assume  its  natural  position. 

ElCKMAN  J.  GODLEE. 

SKODAIC  RESONANCE.— A  pecu- 
liar high-pitched  resonance,  found  chiefly  at 
the  sterno-clavicular  region  of  the  chest,  in 
some  cases  of  pleural  efflision  and  certain 
other  conditions.  The  importance  of  this 
physical  sign  was  first  pointed  out  by  the 
late  Professor  Skoda  of  Vienna.  See  Phy- 
sical Examination  ;  and  Pleura,  Diseases  of. 

SKOLIOSIS  (o-KoXwy,  crooked).  —  A 
synonym  for  lateral  curvature  of  the  spine. 
See  Spine,  Diseases  and  Curvatures  of. 

SKULL,  Diseases  and  Deformities 
of. — Synon.  :  Fr.  Maladies  du  Crane  ;  Ger. 
Krankheiten  des  Schddels, — The  principal 
diseases  and  deformities  of  the  skuU  will  be 
discussed  in  the  following  order :  (1)  Changes 
of  shape  ;  (2)  Variations  in  size ;  (3)  Menin- 
gocele and  Hernia  Cerebri ;  (4)  Cephalhsema- 
toma  ;  (5)  Inflammation ;  (6)  Eickets  ;  (7) 
Craniotabes  ;  (8)  Syphilis  ;  and  (9)  Tumours. 

1.  Changes  of  Shape. — The  shape  of  the 
skull  not  only  varies  much  amongst  the  dif- 
ferent races  of  mankind,  but  in  each  race 
variations  are  to  be  found,  sometimes  de- 
pending upon,  sometimes  independent  of, 
disease  in  the  individual.    A  glance  at  any 
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extensive  collection  of  crania  is  sufficient  to 
indicate  how  much  longer  some  skulls  are 
than  others,  in  proportion  to  their  width; 
how  in  some  the  vertical  diameter  is  pro- 
portionally great,  in  others  small ;  how  some 
have  wide  cheekbones,  some  depressed  noses, 
and  others  projecting  jaws.  The  old  classi- 
fication of  Blumenbach  has  now  been  super- 
seded by  the  numerous  and  minute  observa- 
tions of  recent  investigators.  For  a  short 
account  of  the  methods  of  craniometry  now 
in  use,  and  of  the  present  transitional  state 
of  the  science,  the  reader  is  referred  to  the 
tenth  edition  of  Dr.  Jones  Quain's  Anatomy, 
vol.  ii.  p.  82,  where  he  will  also  find  references 
to  most  of  the  important  works  upon  the 
subject. 

The  skull  is  seldom  perfectly  symmetrical ; 
the  asymmetry  being  usually  more  marked 
behind  than  in  front.  This  is  shown  not 
only  by  a  coarse  examination  of  the  exterior, 
but  by  referring  to  the  differences  between 
the  sulci  and  foramina  on  the  two  sides, 
which  are  so  commonly  met  with.  A  familiar 
illustration  is  afforded  by  the  fact  that  the 
nose  is  rarely,  if  ever,  exactly  in  the  mid-line 
of  the  body ;  but  much  more  striking  devia- 
tions from  perfect  symmetry  may  occur,  as, 
for  instance,  in  a  case  reported  by  Mr.  Pearce 
Gould  to  the  Pathological  Society,  in  which 
one  half  of  the  cerebellum  was  absent,  and 
there  was  a  corresponding  deficiency  of  the 
cerebellar  fossa  on  the  occipital  bone.  Many 
savage  races  produce  abnormalities  of  the 
shape  of  the  skull,  by  the  application  of 
external  pressure  during  early  infancy ;  and 
a  similar  result  has  been  supposed  to  be  con- 
sequent on  the  method  of  wrapping  up  the 
heads  of  children  that  is  adopted  in  some 
parts  of  France.  A  marked  asymmetry  of 
the  skull  accompanies  that  rare  disease, 
'  hemiatrophy  of  the  face,'  which  is  said  by 
Mr.  Hutchinson  to  be  related  in  some  way 
to  morphoea.  There  are  also  recorded  cases 
of  hypertrophy  of  the  bones  of  the  face  and 
skull.  A  remarkable  instance  of  this  disease, 
or  rather  of  the  development  of  enormous 
hyperostoses,  was  shown  by  Mr.  Hutchinson, 
in  his  lectures  on  Surgical  Affections  of  the 
Nervous  System,  at  the  Eoyal  College  of 
Surgeons.  Here  the  hyperostoses  appeared 
closely  confined  to  parts  which  were  supplied 
by  branches  of  the  fifth  nerve.  Some  of 
these  hypertrophic  cases  are,  no  doubt,  ex- 
amples of  exostosis,  others  of  inflammatory 
enlargement.  An  tmiformly  thickened  skull, 
depending  presumably,  though  not  certainly, 
on  the  latter  cause,  may  be  either  porous  hke 
cancellous  bone,  or  dense  and  heavy  like 
ivory.  There  is  in  the  museum  of  the  College 
of  Surgeons  an  example  of  both  varieties, 
each  of  which  measures  in  many  parts  no 
less  than  ^  in.  in  thickness;  in  the  porous 
variety  the  sutures  are  usually  more  or  less 
completely  ossified.  The  writer  has  seen  a 
case  in  which,  without  apparent  cause,  the 
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growth  of  one  half  of  the  lower  jaw  appeared 
to  be  arrested  about  the  age  of  puberty,  which 
gave  a  peculiar  inequality  to  the  face.  Great 
deformity  of  the  skull  may  result  from  the 
constrained  position  in  which  the  head  is 
held  by  patients  suffering  from  torticollis. 

2,  Variations  in  Size.— The  size  of  the 
skull  is  also  subject  to  considerable  variations 
in  different  races.  It  is  somewhat  larger,  on 
the  average,  in  men  than  in  women.  Amongst 
individuals  also  there  are  very  great  differ- 
ences. Great  intellects  have  sometimes  been 
associated  with  large  crania,  but  oftener  there 
has  been  no  such  relationship,  and  not  infre- 
quently the  opposite  has  been  the  case.  Far 
greater,  however,  are  the  modifications  of 
size  which  depend  upon  pathological  condi- 
tions and  defects  of  development.  Some  of 
these  are  briefly  as  follows  : — 

(a)  Microcephalic  idiots. — Amongst  this 
class  of  idiots,  which  must  be  made  to  in- 
clude the  cretins,  the  skull  is  remarkably 
deficient  in  size.  Microcephalic  skulls  may 
be  caused  by  a  too  early  union  of  the  sutures, 
in  which  case  the  want  of  development  of  the 
brain  may  be  looked  upon  as  a  result  of  this 
synostosis ;  or  there  may  be  a  normal  condi- 
tion of  the  sutm-es  as  regards  union,  but  both 
the  brain  and  the  skull  may  remain  unde- 
veloped. The  low  forehead  and  animal  face 
which  are  characteristic  of  this  condition 
give  a  strangely  repulsive  appearance  to  the 
child.  The  degree  of  idiocy  depends  upon 
the  size  and  structure  of  the  brain,  and 
the  development  of  the  convolutions.  See 
Cretinism. 

(6)  Anencephalic  monsters. — This  class 
exhibits  a  more  or  less  complete  deficiency 
in  the  development  of  the  cranial  bones,  as  I 
well  as  of  the  brain.  The  great  variety  of 
abnormalities  which  may  be  met  with  will 
be  found  described  in  the  article  Brain,  Mal- 
formations of. 

(c)  Hydrocephalic  infants. — The  skulls  of 
these  infants  are  of  a  size  proportionate  to  the 
amount  of  fluid  which  is  present,  and  they 
may  thus  sometimes  reach  enormous  dimen- 
sions. The  forehead  reaches  far  over  the 
face,  so  that  the  plane  of  the  upper  wall  of 
the  orbit  is  continuous  with  that  of  the  | 
perpendicular  part  of  the  frontal  bone.  The 
bones  become  excessively  thin,  and  are  often 
in  part  replaced  by  membrane.  The  sutures 
gape,  and  the  fontaneUes  remain  open  far 
beyond  the  normal  time  of  closure,  occasion- 
ally indeed  beyond  the  period  of  infancy. 
See  Hydrocephalus,  Chronic. 

In  this  connexion  must  be  mentioned  that 
extremely  rare  disease  in  children — hyper- 
trophy and  sclerosis  of  the  brain,  which 
involves  a  corresponding  increase  in  the  size 
of  the  skuU.    See  Brain,  Hypertrophy  of. 

3.  Meningocele  and  Encephalocele. 
Closely  related  also  to  hydrocephalus  are  the 
cases  of  meningocele  and  encephalocele.  It 
may  briefly  be  stated  here  that  they  involve 


the  existence  of  a  deficiency  at  some  point 
of  the  skull,  through  which  "the  membranes 
of  the  brain,  containing  either  cerebro-spinal 
fluid  only,  or  some  part  of  the  brain  itself, 
may  protrude.  The  most  frequent  seat  of 
this  disease  is  the  occipital  bone,  and  the 
next  in  frequency  the  nasal  part  of  the 
frontal  bone,  but  tumours  of  this  nature 
have  been  met  v/ith  in  other  situations.  It 
is  of  the  highest  importance  to  diagnose 
these  two  kinds  of  tumour  from  those  de- 
veloped in  the  bones  of  the  skull  or  outside 
them ;  mistakes  in  diagnosis  have  not  in- 
frequently led  to  most  disastrous  results,  as, 
for  example,  when  a  meningocele  has  simu- 
lated a  polypus  of  the  nose,  and  its  removal 
has  been  undertaken.  If  patients  who  have 
suffered  from  meningocele  or  encephalocele 
recover— a  most  rare  occurrence— a  small 
hole  may  remain  in  the  bone  which  pre- 
sented the  deficiency,  or  the  opening  may  be 
completely  obliterated. 

4.  Cephalhaematoma.  —  True  cephal- 
haematoma  is  a  collection  of  blood  between 
the  periosteum  and  the  skuU.  It  occurs 
congenitally,  usually  on  the  right  parietal 
bone,  but  often  on  the  left,  and  as  a  rule 
varies  in  size  from  an  inch  to  two  inches  in 
diameter;  and  it  is  surrounded  by  a  hard, 
well-defined  margin,  which  at  first  consists 
merely  of  blood-clots,  but,  if  absorption  be 
long  enough  delayed,  is  ultimately  the  seat 
of  a  deposit  of  bone.  It  is  probably  in  most 
cases,  if  not  in  all,  the  result  of  mechanical 
violence  during  deUvery.  An  exactly  similar 
condition  is  often  seen  as  the  result  of  a  con- 
tusion in  later  life.  If  left  alone,  a  cephal- 
haematoma generally  disappears.  If  suppu- 
ration have  taken  place,  incision  becomes 
necessary.    See  Cephalhematoma. 

The  term '  cephalhaematoma '  might  equally 
well  be  applied  to  collections  of  blood  between 
the  dura  mater  and  the  skull.  Such  effusions 
are  probably  always  traumatic,  and  result 
from  the  rupture  of  a  meningeal  artery  or 
vein.  If  serious  results  do  not  immediately 
follow  from  pressirre  on  the  brain,  consider- 
able thickening  of  the  dura  mater  may 
be  set  up,  accompanied  by  the  symptoms 
I  known  as  those  of  pachymeningitis.  See 
Meninges,  Cerebral,  Inflammation  of. 
Simple  Traumatic. 

5.  Inflammatory  Diseases, 
(a)  Inflammation  of  the  diploe  and  its 

veins. — In  cases  of  injury  to  the  skull,  whether 
of  the  nature  of  fracture  or  of  simple  ex- 
posure in  a  scalp-wound,  inflammation  of  the 
diploic  veins  is  not  uncommon,  if  the  wound 
be  allowed  to  putrefy.  In  a  bone  so  af- 
fected, if  the  outer  table  be  removed,  the 
whole  diploe  and  its  veins  are  found  to  be 
fiUed  with  pus,  or,  on  applymg  a  trephine, 
the  pus  may  be  seen  to  extide  from  the 
divided  veins.  The  dura  mater,  under  such 
circumstances,  may  be  inflamed,  or  pus  may 
collect  between  it  and  the  bone.  Pyaemia, 
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with  its  characteristic  concomitant  symp- 
toms, is  the  fi-equent,  if  not  the  inyariahle, 
result.  It  is  not  assumed  that  in  this  affec- 
tion the  outer  and  inner  tables  of  the  skull 
escape,  but  it  is  only  in  the  diploe  that  the 
pathological  process  is  obvious  to  the  naked 
eye. 

The  only  .treatment  that  has  been  sug- 
gested— trephining — does  not  offer  any  hope 
of  curing  the  disease. 

(b)  Chronic  osteitis. — This  may  affect  the 
bones  of  the  skull  without  apparent  cause, 
but  in  the  majority  of  cases  it  depends  upon 
the  syphihtic  taint.  Sometimes  all  the  bones 
of  the  skull  become  thickened  and  enormously 
massive,  the  surface  being  much  roughened 
and  often  worm-eaten.  At  other  times  ir- 
regular hyperostosis  may  be  the  result. 
Considerable  thickenings  of  some  of  the 
cranial  bones,  the  result  of  an  imperfect 
vascular  osseous  deposit,  are  found  in  some 
infants  affected  with  congenital  syphihs. 
These  are  mostly  met  with  about  the  fonta- 
nelles,  especially  on  the  frontal  and  parietal, 
and  sometimes  the  temporal  bones.  The  ir- 
regular h5^erostoses  are  mostly  the  result 
of  local  periostitis ;  in  fact,  they  are  ossified 
nodes.  Chronic  osteitis  is  the  cause  of  the 
falling-in  of  the  bridge  of  the  nose,  or  the 
massive  condition  of  the  same  part,  which 
gives  such  a  characteristic  appearance  to  a 
child  suffering  from  congenital  syphilis.  It 
is  also  the  cause  of  some  of  the  exostoses  of 
the  external  auditory  meatus. 

The  treatment  must  be  directed  against 
the  constitutional  taint,  if  any  is  to  be 
discovered. 

(c)  Caries. — Chronic  osteitiii  can  hardly  be 
considered  apart  from  caries,  which,  again, 
in  the  majority  of  oases,  depends  upon 
syphihs,  though  less  commonly  on  the 
strumous  diathesis.  It  is  usually  caused  by 
the  penetration  of  a  superficial  ulcer  into 
the  deeper  structures,  or  by  the  separation 
of  the  periosteum,  resulting  from  periostitis. 
It  is  frequently  associated  with  more  or  less 
chronic  osteitis  and  necrosis.  One  of  the 
most  frequent  seats  of  caries  of  the  skull  is 
the  forehead,  as  a  sequence  of  tertiary  syphi- 
litic ulceration  {corona  Veneris).  Another 
common  seat  is  the  hard  palate,  which  is 
often  perforated  as  the  disease  advances. 
Caries  may  occur  in  the  occipito  -  atlantal 
articulation  (Pott's  disease),  followed  by  a 
train  of  symptoms  which  will  be  found  dis- 
ciissed  in  other  parts  of  this  work.  Caries 
of  the  temporal  bone,  either  of  the  petrous 
or  mastoid  portions,  frequently  follows  otitis 
media,  and  is  not  uncommonly  the  inter- 
mediate stage  between  this  disease  and 
thrombosis  of  the  lateral  sinus,  meningitis, 
or  cerebral  abscess.  It  usually  arises  by  ex- 
tension of  disease  from  the  middle  ear  to 
the  mastoid  antrum  and  mastoid  cells. 

Treatment. — Beyond  the  administration 
of  iodide  of  potassium  and  of  mercury,  the 


cautious  scraping  away  of  the  diseased  bone, 
and  the  adoption  of  precautions  for  maintain- 
ing cleanhness,  little  or  nothing  can  be  done 
to  relieve  syphilitic  caries  by  the  smrgeon ; 
and  with  regard  to  other  cases  of  caries  of  the 
skull,  whether  considered  pathologically  or 
clinically,  nothing  can  be  added  which  does 
not  apply  to  the  same  disease  in  other  parts 
of  the  body.  Caries  of  the  occipito-atlantal 
articulation  is  best  treated  in  the  early  stages 
by  the  actual  cautery. 

(d)  Necrosis. — Necrosis  of  the  skull  not  in- 
frequently depends  upon  a  traumatic  cause, 
such  as  a  scalp-wound  or  a  burn ;  but  here 
again  the  syphilitic  form  is  exceedingly  com- 
mon.   It  may  also  depend  upon  disease  of 
the  middle  ear.    Simple  traumatic  necrosis 
leads  to  the  separation  of  a  sequestrum  in 
the  usual  way.    Syphilitic  necrosis  often  de- 
pends upon  some  form  of  ulceration,  or  upon 
periostitis,  and  may  he  accompanied  by  ex- 
tensive caries  and  chronic  osteitis.    It  often 
affects  the  diploe  and  causes  separation  of 
the  inner  and  outer  tables.    The  separa- 
tion of  syphihtic  sequestra  is  generally  an 
exceedingly  tedious  process;  and  they  are, 
moreover,  often  surrounded  by  little  or  no 
reparatory  callus,  so  that  after  their  removal 
it  is  no  rare  occurrence  to  find  the  dura 
mater  pulsating  over  a  large  area  at  the 
bottom  of  the  wound.    At  the  same  time, 
this  rule  is  not  invariable ;  it  is  common  to 
find  great  thickening  if  necrosis  of  the  bones 
of  the  orbit  occur,  which  may  cause  per- 
manent displacement  of  the  eyeball.  The 
writer  has  seen  a  large  piece  of  the  body  of 
the  sphenoid  separated  as  a  sequestrtun,  in- 
cluding the  sella  turcica,  and  removed  through 
the  nose  without  the  slightest  evil  result  to 
the   patient.     Tubercular  necrosis  some- 
times causes  death  of  the  whole  thickness 
of  the  skull,  sequestra  of  varying  size  being 
thrown  off  and   leaving  the  dura  mater 
exposed. 

Necrosis  is  not  infirequently  met  with 
affectiug  the  bones  of  the  face.  Thus  a  part 
or  the  whole  of  the  upper  or  the  lower  jaw 
may  die,  and  come  away  as  a  sequestrum. 
Necrosis  of  the  jaws  often  depends  on  in- 
flammation set  up  by  carious  teeth.  It  some- 
times accompanies  actinomycosis.  Another 
cause,  happily  not  now  frequently  met  with, 
is  the  poisonous  effect  of  the  fumes  of  phos- 
phorus in  persons  employed  in  the  manufac- 
ture of  this  substance,  and  in  that  of  lucifer 
matches  {see  Phosphorus,  Poisoning  by). 
The  same  remarks  apply  to  the  abuse  of 
mercury.  But,  besides  these  more  special 
causes,  necrosis  of  the  bones  of  the  face  may 
depend  upon  those  more  general  states  which 
are  supposed  to  stand  to  necrosis  of  other 
bones  in  the  relation  of  cause  and  effect ; 
such  as  fevers  and  the  like.  The  amount  of 
thickening  round,  a  necrosed  upper  jaw  has 
not  infrequently  led  to  its  removal  in  mistake 
for  a  tumour ;  it  is,  therefore,  of  the  highest 
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importance  to  examine  all  swellings  in  this 
region  with  great  care. 

Treatment.— If  the  membranes  be  left 
exposed,  some  protection  must  be  provided 
for  the  cranial  contents;  in  other  respects 
the  treatment  of  necrosis  of  the  skuU  must 
be  conducted  on  general  principles.  Seques- 
tra in  the  mastoid  process  or  around  the 
tympanurn  should  be  carefully  dealt  with,  on 
account  of  the  danger  of  setting  up  meningitis 
or  injury  of  the  internal  carotid  or  lateral 
sinus  which  any  surgical  interference  in- 
volves. In  dealing  with  necrosis  of  one  half 
of  the  lower  jaw  it  must  be  remembered  that, 
unless  sufficient  callus  have  been  thrown  out 
before  the  removal  of  the  sequestrmn,  the 
other  half  will  lose  its  support  and  assume 
an  altogether  unnatural  and  almost  useless 
position,  being  drawn  to  the  opposite  side 
and  lea\Tng  the  patient  in  a  condition  in 
which  he  can  hope  for  but  little  relief  from 
surgery. 

(e)  Periostitis. — Periostitis  of  the  skuU  has 
been  already  referred  to.  It  may  depend 
upon  syphilis  or  struma — most  commonly 
the  former  ;  and  give  rise  to  what  are  known 
as  nodes.  The  inflammatory  subperiosteal 
effiision  may  be  fluid  or  solid  {soft  and  hard 
nodes) ;  and  it  may  undergo  true  or  spurious 
suppuration  or  ossification,  or  may  be  com- 
pletely absorbed.  The  most  common  but  by 
no  means  the  invariable  position  for  cranial 
nodes  is  the  frontal  bone.  As  in  the  case  of 
periostitis  elsewhere,  nodes  are  the  seat  of 
characteristic  nocturnal  pain,  which  is  ex- 
tremely distressing  and  exhausting  to  the 
patient. 

Treatment. — The  treatment  in  any  case  is 
by  the  administration  of  iodide  of  potassium ; 
the  effect  of  which  is  most  marked,  however, 
in  syphilitic  cases,  the  pain  being  usually 
removed  in  two  or  three  days.  If  suppura- 
tion occur,  incision  may  be  required. 

6.  Rickets. — In  a  rickety  infant  the  skull 
looks  large ;  though  it  may  be  questioned 
whether  this  appearance  does  not  depend  on  a 
deficient  development  of  the  bones  of  the  face. 
The  frontal  and  parietal  eminences  appear 
too  prominent ;  the  fontanelles  remain  patent 
much  longer  than  in  a  healthy  infant ;  and  in 
some  cases  the  anterior  fontaneUe  may  be  un- 
closed as  late  as  the  fourth  or  even  sixth  year. 
The  skulls  of  rickety  children  have  a  peculiarly 
massive  feel ;  they  are  sometimes  long  in  pro- 
portion to  their  width,  conforming  to  the 
shape  known  as  dolicocephalic.  (For  a  more 
detailed  account  of  this  and  other  conditions 
see  a  paper  by  S.  J.  Gee,  M.D.,  in  vol.  vii.  of 
the  St.  Bartholomew's  Hospital  Reports,  on 
'  The  Shape  of  the  Head  looked  at  from  a 
Medical  Point  of  View.')  The  head  of  an 
adult  who  has  been  the  subject  of  rickets  in 
his  childhood  has  often  a  very  characteristic 
appearance  :  an  apparently  large  square  skull, 
with  a  prominent  forehead  towering  above 
a   diminutive  and  pinched-up  face,  giving 


to  the  individual  a  decidedly  intellectual 
aspect. 

Craniotabes  occurs  occasionally  in  rickety 
skulls,  but,  as  will  be  afterwards  shown,  we 
do  not  yet  know  how  far,  if  at  all,  it  depends 
upon  the  constitutional  condition. 

7.  Craniotabes. — By  this  term  is  meant 
the  occurrence  of  spots  of  remarkable  thin- 
ness in  the  skull,  such  that  an  indentation 
may  be  produced  by  the  pressure  of  the 
finger.  True  craniotabes,  as  opposed  to  the 
gelatiniform  degeneration  of  the  outer  table 
(Parrot),  attacks  the  inner  aspect  of  the  skull. 
For  its  production  an  undue  softness  of  the 
bone  appears  to  be  necessary,  together  with 
the  occurrence  of  pressure,  either  from  within 
or  from  without.  It  is  rarely  foimd  congeni- 
tally,  and  it  then  affects  the  anterior  part  of 
the  skull.  It  is  common  in  syphilitic  infants 
under  one  year  of  age,  and  is  then  usually 
met  with  in  the  posterior  parts  of  the  parietal 
bones.  These  positions,  it  wiU  be  noticed, 
are  those  most  subjected  to  pressure  under 
the  two  conditions  mentioned.  Craniotabes 
has  been,  by  some  observers,  associated  with 
rickets,  but  the  relation  of  the  one  to  the 
other  is  at  present  doubtful.  It  disappears 
as  age  advances,  and  requires  no  special 
treatment.  See  M.  Parrot,  Bevue  Mensuelle, 
1879,  p.  769 ;  and  Dr.  Barlow  and  Dr.  Lees, 
Path.  Trans.,  1880,  p.  236,  and  1881,  p.  323. 

8.  Syphilitic  Affections.  —  From  the 
foregoing  observations  it  will  be  seen  that 
syphilis,  congenital  or  acquired,  has  much 
to  account  for  amongst  diseases  of  the  skull. 
It  may  cause  periostitis,  with  consequent 
nodes  ;  chronic  osteitis,  with  consequent 
hypertrophy,  local  or  general ;  caries  ;  ne- 
crosis ;  and  craniotabes.  As  a  general  rule, 
it  may  be  stated  that  syphilitic  affections  of 
bone  are  amongst  the  later  manifestations  of 
this  disease.  The  inflammatory  forms  are 
usually  accompanied  by  severe  nocturnal 
pains,  and  they  may  be  expected  in  most 
cases  to  yield  to  the  administration  of  iodide 
of  potassium. 

9.  Tumours. — It  is  necessary  to  refer  in 
the  briefest  possible  way  to  the  tumours  of 
the  skull.  Primary  growths  may  spring  fr-om 
the  diploe,  or  from  the  inner  and  outer  tables 
of  the  cranial  bones.  Perhaps  the  most  com- 
mon are  exostoses  and  some  of  the  various 
kinds  of  sarcoma,  either  of  which  may  reach 
an  enormous  size.  The  former  may  assume 
various  characters  {see  Tumours).  _  A  re- 
markable instance  of  one  presenting  the 
appearance  of  a  horn  will  be  found  described 
in  the  Transactions  of  the  Pathological 
Society  of  London,  vol.  iii.  p.  149.  These 
alone,  and  then  only  in  certain  cases,  admit 
of  removal  by  the  surgeon.  In  connexion 
with  the  bones  of  the  face,  tumoiu-s  of  the 
antrum  or  of  the  upper  jaw,  of  various  kinds, 
and  tumours  of  the  lower  jaw,  are  not  un- 
common. In  the  latter  position  the  various 
forms  of  epuHs— myeloid,  fibrous  or  mahg- 
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nant,  and  cystic  tumours,  are  frequently  met 
•with.  Exostoses  often  grow  from  the  jaws 
and  the  orbit,  and  in  connexion  with  the 
former  the  different  kinds  of  odontoma  must 
be  mentioned.  Secondary  tumours  of  all 
kinds  may  affect  the  skull ;  thus  more  than 
one  instance  is  on  record  of  a  pulsating 
growth,  occurring  secondarily  to  a  similar 
growth  in  the  thjToid  gland ;  and  scirrhus, 
following  cancer  of  the  breast,  is  by  no 
means  unknown.  Of  these  secondary  affec- 
tions the  commonest  are  those  which  affect 
the  skuU  by  the  direct  extension  of  tumours 
from  within  or  without ;  for  example,  the 
epitheliomata  of  the  scalp  or  mouth,  or 
rodent  ulcer  of  the  face.       E.  J.  Godlee. 

SLEEP,  Disorders  of.— Synon.  :  Fr. 
Troubles  du  Sommeil;  Ger.  Stohrungen  des 
Schlafes.  —  A  proper  amount  and  kind  of 
sleep  is  needful  in  order  that  the  body  may 
be  maintained  in  a  state  of  health.  But  the 
actual  amount  of  sleep  taken  and  necessary 
for  persons  in  health  varies,  within  wide 
limits,  according  to  age,  the  soundness  of  the 
sleep  itself,  and  individual  idiosyncrasy. 

Age  is  a  very  important  modifying  factor. 
Thus  an  infant  may  sleep  for  twenty  hours 
out  of  the  twenty-four,  and  young  children 
up  to  the  age  of  ten  commonly  sleep  for  four- 
teen or  at  least  twelve  hoiurs.  In  children 
from  ten  to  fifteen  years  old,  the  duration  of 
sleep  usually  varies  between  twelve  and  ten 
hours.  In  persons  from  fifteen  to  twenty- 
five  the  period  should  not  sink  below  eight 
hours ;  from  the  latter  age  on  to  fifty  it  may 
fall  to  seven  hours ;  and  after  this  age  about 
the  same  amount  of  sleep  is  required  by  the 
majority  of  persons,  though  some  find  six 
hours  sufficient,  and  a  few  can  (without 
apparent  injury)  take  habitually  even  as 
Httle  as  five  hours'  sleep.  The  instances  in 
which  a  duration  of  sleep  habitually  less 
than  this  is  needed  are  altogether  rare  and 
exceptional. 

Soundness  of  sleep,  too,  is  subject  to  much 
individual  variation.  In  childhood  and  in 
early  life,  sleep  is  commonly  more  profound 
than  it  is  in  adults,  and  much  sounder  than 
in  old  age.  But,  over  and  above  these  varia- 
tions incident  to  age,  there  are  individual  dif- 
ferences ;  some  persons  are  naturally  '  light ' 
and  others  'heavy'  sleepers.  As  a  rule, 
those  who  can  do  with  a  small  amoimt  of 
sleep  belong  to  the  latter  category.  And 
similarly  in  regard  to  amoimt  there  are  indi- 
vidual differences  :  some  persons  are  able  to 
do  with  a  comparatively  small  amount,  while 
others  seem  to  require  to  sleep  decidedly 
beyond  the  average  periods  above  stated. 

The  disorders  of  sleep — that  is,  the  varia- 
tions outside  the  above  limits — belong  to 
three  principal  categories,  in  the  first  of 
which  may  be  ranged  all  those  cases  where 
sleep  is  excessive  in  amount ;  in  the  second 
those  in  which  it  is  defective  in  soundness  or 


in  amount ;  and  in  the  third  those  in  which 
it  is  unnatural  in  character. 

I.  Amount  of  Sleep  Excessive.— 

This  occurs  commonly  in  more  or  less  de- 
mented persons  or  in  idiots,  whose  brain- 
activity  is  below  the  usual  level.  Such 
persons,  when  their  natural  wants  are  satis- 
fied, are  apt,  like  many  of  the  lower  animals, 
to  sleep  away  a  large  portion  of  their  time. 

But  some  individuals  of  notable  intellectual 
power  may  occasionally,  even  in  a  state  of 
health,  though  after  greatly  prolonged  labours 
with  previous  deprivation  of  rest,  continue  to 
sleep  soundly  for  twenty-four  or  even  thirty- 
six  hours. 

In  many  brain-affections,  and  in  some 
cases  of  blood-poisoning,  a  condition  of  un- 
natural sleep  bordering  upon  stupor  may  be 
present  for  many  days.  Obscure  cases  in 
which  sleep  is  prolonged  for  weeks,  or  even 
months,  are  occasionally  met  with  in  this 
country.  This  rare  condition  only  super- 
venes in  persons  of  an  obviously  '  nervous  ' 
temperament,  and  the  state  itself  seems 
generally  to  be  a  kind  of  trance  alUed  to 
catalepsy. 

Occasionally  an  excessive  tendency  to  sleep 
for  the  greater  part  of  the  day  is  set  up  in 
middle-aged  persons  without  other  very 
distinct  accompaniments  or  apparent  cause. 
Some  years  since  the  writer  had  such  a  case 
under  his  care  for  several  months  in  Uni- 
versity College  Hospital.  No  cause  could 
be  ascertained,  and  this  patient  was  almost 
constantly  asleep,  except  when  taking  food, 
or  when  he  was  being  engaged  in  conversa- 
tion. His  pupils  were  habitually  contracted, 
and  his  memory  was  very  defective,  but 
there  was  no  paralysis  of  any  kind.  Before 
death  his  temperature  on  several  occasions 
sank  for  many  hours  as  low  as  92°  P.  At  the 
necropsy,  the  brain,  as  a  whole,  was  found 
to  be  distinctly  wasted.  There  was  no 
definite  focal  lesion,  though  the  pons  was 
thought  to  be  more  indurated  than  natural. 

On  the  West  Coast  of  Africa  a  curious 
endemic  disease  occurs,  known  as  the  sleep- 
ing sicJcness  {see  Gore,  Brit.  Med.  Journ., 
Jan.  2,1875),  the  aetiology  and  pathology  of 
which  is  altogether  obscure.  It  begins  with 
a  sweUing  of  the  cervical  glands,  together 
with  an  increasing  tendency  to  sleep.  The 
somnolence  becomes  more  and  more  con- 
stant, until  at  last  the  patient  cannot  even 
be  aroused  to  take  nourishment.  The  dis- 
ease lasts  from  six  to  twelve  months,  and  is 
generally  fatal.  See  Negro  Lethargy  ;  and 
Trance. 

II.  Amount  of  Sleep  Defective. — 

Under  this  head  we  have  to  do  with  two 
kinds  of  failure — a  defect  of  quality  {dis- 
turbed or  restless  sleep) ;  and  a  defect  in 
quantity  {wakefulness,  imsomnia,  pervigi- 
lium). These  "two  defects  often  co-exist, 
though  in  many  cases  we  may  have  the 
former  condition  existing  alone. 

8d2 
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(a)  Dishi/i'bed  or  restless  sleep. — This  is 
a  very  common  comiilaint,  apt  to  occur  in 
I)ersons  of  all  ages,  and  under  the  influence 
of  many  different  causes,  some  of  the  most 
frequent  of  which  are  these  :  Indigestible 
food,  or  food  of  excessive  or  unaccustomed 
quantity,  taken  not  long  before  going  to  bed ; 
painful  conditions  of  any  kind,  whether  due 
to  mere  neuralgia  or  to  serious  organic  dis- 
ease of  this  or  that  organ ;  discomfort  in- 
duced by  undue  cold  or  excessive  heat ; 
mental  excitement  or  worry;  chronic  alco- 
hohsm ;  the  menopause ;  prolonged  overwork 
(mental) ;  over-fatigue  (bodily) ;  febrile  con- 
ditions ;  inflammations ;  gouty  states  of  the 
system ;  imperfect  action  of  the  liver  and 
various  forms  of  dyspepsia ;  excessive  haemor- 
rhages ;  acute  and  chronic  illnesses  of  various 
kinds,  such  as  dehrium  tremens,  bronchitis, 
polyuria,  and  different  forms  of  heart-dis- 
ease ;  the  state  of  convalescence  from  many 
acute  diseases ;  the  taking  of  tea  or  coffee, 
either  too  strong  or  too  late  at  night.  Lastly, 
sleeping  in  a  novel  or  uneasy  condition,  or  in 
the  midst  of  imaccustomed  noises,  may  also 
be  mentioned  as  a  not  infrequent  cause. 
Under  any  of  these  various  conditions  sleep 
may  be  fitful  and  disturbed,  the  persons  often 
starting  or  turning  about  uneasily,  dreaming 
much,  and  from  time  to  time  waking  under  the 
influence  of  dreams  of  a  distressing  or  oppres- 
sive character.  In  one  of  the  most  extreme 
of  the  latter  conditions,  especially  when  it 
has  been  evoked  by  indigestible  food,  the 
state  known  as  nightmare  is  induced.  See 
Nightmare. 

Treatment. — The  treatment  of  disturbed 
sleep  must  of  course  vary  widely  according 
to  the  nature  of  the  influences  under  which 
it  has  arisen.  These  may  at  times  be  easily 
corrected,  but  in  other  cases,  where  the  dis- 
turbed rest  is  dependent  upon  pain  difficult 
to  annul,  or  upon  some  acute  or  clironic  dis- 
ease, it  may  be  impossible  or  extremely  diffi- 
cult to  ensure  sound  sleep,  notwithstanding 
the  best-directed  efforts  to  correct  or  neu- 
tralise the  disturbing  causes  in  operation. 
It  may  then  be  necessary  to  have  recourse  to 
some  of  the  measures  recommended  under 
the  next  heading. 

[h)  Insomnia  or  wakefulness. — Under  this 
head  we  may  have  either  complete  or  partial 
insomnia.  The  condition  is  complete  when 
the  person  gets  no  sleep  at  all  for  night  after 
night,  as  in  acute  mania,  delirium  tremens, 
in  those  suffering  from  some  very  severe 
pain,  or  in  persons  under  the  influence  of 
profound  grief  or  mental  anxiety.  On  the 
other  hand,  we  may  have  partial  insomnia  of 
different  kinds.  In  the  one  set  of  cases  the 
persons  who  suffer  from  it  may  lie  awake  for 
long  periods  (one  to  several  hours)  before 
being  able  to  get  to  sleep  at  all,  and  then 
sleep  may  be  more  or  less  sound  and  con- 
tinuous till  morning.  In  other  cases,  patients 
do   not   experience  so  much  difficulty  in 


getting  to  sleep,  though  after  they  have  slept 
for  one,  two,  or  more  hours  they  awake  and 
cannot  again  fall  asleep ;  they  he  awake  often 
in  a  state  of  mental  depression,  or  even 
actually  tortured  by  gloomy  or  horrible 
forebodings. 

Various  cases  are  on  record  in  which  abso- 
lute insomnia  has  lasted  not  only  for  days 
but  even  for  weeks,  interrupted  only  by  mere 
snatches  of  sleep  during  brief  intervals. 

In  this  whole  class  of  cases,  however,  the 
sufferers  themselves  are  apt  to  form  exag- 
gerated estimates  of  the  amount  of  their 
wakefulness,  and  to  become  more  or  less 
hypochondriacal  upon  the  subject. 

Treatment. — In  many  of  these  cases  the 
art  of  the  physician  is  very  severely  taxed. 
"Whenever  it  is  possible,  insomnia  should  be 
corrected  by  a  studious  attention  to  the 
general  health  and  habits  of  the  patient,  and 
by  endeavouring  to  ensure  the  presence,  as 
far  as  possible,  of  the  physiological  conditions 
which  favour  sleep.  Mental  repose,  bodily 
comfort,  a  sufficient  degree  of  warmth,  a 
certain  amount  of  fatigue,  combined  with 
perfect  quietude — one  or  more  of  these  con- 
ditions will  be  found  in  different  cases  either 
important  aids  or  essentials  for  the  production 
of  sleep.  To  ensure  the  first  of  these  condi- 
tions, it  may  be  needful  to  prohibit  all  study 
for  some  hours  before  retiring  to  rest.  An 
evening  walk,  so  as  to  induce  a  certain 
amount  of  bodily  fatigue,  is,  where  it  can  be 
had  recourse  to,  often  beneficial ;  whilst  in 
other  cases  a  warm  bath  at  bedtime,  followed 
by  friction  of  the  skin,  may  greatly  facilitate 
sleep.  Sometimes  a  mere  hot  foot-bath,  with 
or  without  mustard,  will  prove  beneficial. 
A  cup  of  warm  beef-tea,  gruel,  or  some  weak 
stimulant  (such  as  hot  whisky  and  water) 
just  before  going  to  bed  may  also  have  a 
salutary  influence,  and  the  former  may  be 
repeated,  or  taken  preferentially,  during  the 
night.  Monotonous  sensorial  impressions 
(sounds  or  gentle  frictions) ;  or  a  monotonous 
dwelling  of  the  mind  upon  certain  uninterest- 
ing imaginary  sights  or  verbal  repetitions 
are,  again,  sometimes  found  to  act  as  pro- 
vocatives of  sleep,  though  in  other  cases 
they  completely  fail. 

In  debilitated  or  neurasthenic  conditions 
of  the  system,  a  patient's  ability  to  sleep 
may  often  be  greatly  improved  by  the  ad- 
ministration of  such  nervine  tonics  as  arsenic 
and  strychnine  in  combination  with  digitalis 
or  sumbul ;  and  some  patients  suffering  from 
worry  or  overwork  have  derived  gi-eat  benefit 
in  the  way  of  improved  sleep  by  taking  spin  t 
of  turpentine  (111.30)  in  capsules  at  bedtime. 

Where  the  preceding  measures  are  unavail- 
ing, recourse  must  be  had  to  hypnotics  anil 
sedatives,  such  as  bromide  of  potassium, 
chloral  hydrate,  opium  in  one  or  other  of  its 
forms,  morphine,  Indian  hemp,  amorphous 
hyoscyamine,  hyoscine,  &c.,  in  doses  appro- 
priate to  the  age  and  condition  of  the  patient. 
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In  the  more  urgent  cases  the  doses  of  such 
hypnotics  may  have  to  be  repeated  till  sleep 
is  procured ;  but  in  many  of  these  urgent 
conditions  the  sedative  influence  of  packing 
in  the  wet  sheet  must  not  be  forgotten. 

Several  other  most  useful  remedies  of  this 
class  have  been  in  use  during  recent  years, 
the  most  important  of  which  are  sulphoiial, 
paraldehyde,  chloralamid,  and  one  which 
has  been  more  recently  introduced,  namely, 
chloralose.  Of  these,  sulphonal  (gr.  15-30)  is 
best  given  in  the  form  of  cachets  or  crushed 
tabloids  about  an  hour  and  a  half  before 
bedtime.  It  often  acts  well,  and  produces 
less  depressing  effects  than  chloral  hydrate. 
Paraldehyde  (111.30-60)  is  a  very  safe  hypnotic 
to  give  where  such  a  drug  is  required  in 
patients  suffering  from  heart  or  lung  disease, 
but  the  great  objection  to  it  is  its  very 
nauseous  taste  and  odour.  Chloralamid 
(gr.  20-45),  given  in  an  acidulated  solution, 
is  free  from  these  objections,  and  is  almost 
equally  safe;  and  it  would  appear  that  the 
same  may  be  said  of  chloralose,  the  dose  of 
which  (gr.  5-15  in  hot  water)  is  smaller  than 
that  of  either  of  the  other  drugs  just  men- 
tioned. It  is  said  to  produce  prolonged  and 
restful  sleep,  and  not  to  lead  to  disagreeable 
after-effects  on  awaking.  Such  remedies, 
however,  ought  never  to  be  taken  except 
under  the  orders  and  directions  of  a  medical 
man,  who  alone  would  be  able  to  judge  as 
to  the  most  suitable  drug,  the  proper  dose, 
and  the  mode  of  its  administration.  With 
some  of  these  drugs,  a  dose  on  alternate 
nights  is  found  to  be  sufficient;  and  in  all 
cases  it  is  of  the  greatest  importance  to 
obtain  the  desired  result  with  the  minimum 
quantity  that  will  prove  effective.  Again, 
wherever  hypnotics  are  had  recourse  to,  it  is 
of  great  importance  to  see  that  their  use  is 
not  continued  after  the  need  for  them  has 
passed.  It  not  infrequently  happens,  for  in- 
stance, that  much  of  a  patient's  insomnia 
may  be  due  to  a  bad  habit  of  the  system, 
which  yields  after  it  has  been  broken  in  upon 
by  the  use  of  hypnotics  for  a  short  j)eriod. 
Abrupt  discontinuance  is  generally  most  in- 
advisable ;  there  should  rather  be  a  gradual 
diminution  of  the  dose,  with  or  without  the 
knowledge  of  the  patient. 

III.  Sleep  Unnatural  in  Character. — 
Under  this  head  we  have  to  do  with  various 
unnatural  conditions,  in  which  the  abeyance 
of  brain  functions  that  exists  during  sleep  is 
more  partial  than  that  which  normally  exists. 
In  disturbed  sleep  the  physiological  condition 
pertaining  to  and  provocative  of  sleep  is 
generally  less  profound  than  it  should  be, 
just  as  in  other  cases  of  unusually  deep  sleep 
(akin  to  stupor)  such  a  condition  is  generally 
more  profound  than  natural.  In  the  cases  to 
which  we  now  refer,  however,  sleep  is  partial 
in  its  area :  portions  of  the  brain  that  are 
usually  involved  in  the  physiological  condi- 
tion pecuhar  to  sleep  remain  exempt,  so  that 


the  sleeper  exhibits  powers  which  sleep  usu- 
ally annuls.  Hence  we  may  have  somniloquy 
or  sleep-talliing ;  and  somnambulism  ox  sleep- 
walking. 

In  those  who  exhibit  the  former  pheno- 
mena, dream-thoughts  are  capable  of  evoking 
correlative  acts  of  speech,  and  such  persons 
wiU  sometimes  allow  a  listener  to  hold  a  sort 
of  conversation  with  them,  of  which  in  the 
waking  state  they  recollect  nothing.  This 
dream-conversation  may  be  more  or  less  co- 
herent. Dreams  themselves,  too,  vary  much 
in  their  coherency  in  different  individuals. 
In  some  persons,  whose  sleep  is  to  that  extent 
unnatural,  powers  are  displayed  during  this 
condition  which  even  surpass  those  of  the 
waking  state.  Mathematical  problems  have 
been  solved  during  such  sleep ;  poems  and 
music  have  been  composed  and  written  out, 
which  have  altogether  surprised  the  same 
person  when  awake.  The  writer  has  recently 
seen  a  young  lady  liable  to  what  may  be 
termed  '  singing  fits,'  in  which  she  would  lie 
for  hours  incapable  of  being  aroused  by  ordi- 
nary means,  singing,  without  intermission, 
songs,  hymns,  and  portions  of  operas  in  pro- 
miscuous succession,  but  in  a  manner  de- 
cidedly excelling  that  of  which  she  was 
capable  when  awake.  In  all  these  states  we 
have  to  do  with  a  morbid  condition  of  sleep, 
partial  in  its  area,  and  in  which  there  is  the 
farther  pecuUarity  that  certain  faculties  are 
in  a  condition  of  exalted  activity.  The  aUi- 
ances  here  are  intimate  with  the  conditions 
that  are  now  studied  under  the  name  of 
'hypnotism,'  but  which  were  formerly  in- 
cluded imder  the  term  '  animal  magnetism.' 
See  Magnetism,  Animal. 

Many  of  the  above  remarks  apply  to  som- 
nambulism also.  Here  the  morbid  sleeper 
possesses  an  unwonted  power  of  calling  his 
muscles  generally  into  activity  in  response 
to  his  dream-thoughts.  Sight  in  relation  to 
the  dream  may  be  good,  though  unrelated 
visual  impressions  are  not  taken  cognisance 
of.  Muscular  sense-impressions  also  are 
freely  acted  upon  ;  but  the  sleep-wallier  may 
be  quite  deaf  to  aU  ordinary  auditory  im- 
pressions. 

Treatment. — These  are  to  be  regarded  as 
distinctly  morbid  conditions,  and  the  persons 
manifesting  them  may  often  be  cured  by  at- 
tention to  the  general  health,  and  the  use  of 
remedies  calculated  to  give  tone  to,  and  allay 
the  irritability  of,  the  nervous  system.  A  line 
of  treatment,  in  fact,  not  very  dissimilar  from 
that  to  which  one  would  have  resort  in  con- 
vulsions or  epilepsy  will  often  suffice  to  cure 
these  minor  manifestations  of  nervous  dis- 
order. 

Finally,  sleep  may  be  disturbed  by  certain 
phenomena  occurring  to  the  person  whilst  he 
is  actually  in  -this  condition,  which,  though 
scarcely  to  be  spoken  of  as  disorders  of  sleep, 
ought  at  least  to  be  mentioned  in  this  article. 
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One  of  minor  significance  is  snoring,  which 
at  times  may  be  so  loud  as  to  awaken  the 
sleeper;  but  another  of  far  greater  signifi- 
cance is  the  occurrence  of  convulsive  or  epi- 
leptic attacks,  which  in  some  patients  occur 
only  during  sleep. 

H.  Charlton  Bastian. 

SLEEPIN-G  SICKWESS.— See  Negeo 
Lethargy. 

SLOUGH  (Sax.  slog,  a  foul  hole  or 
hollow). — The  dead  material  resulting  from 
gangrene,  ulceration,  or  low  forms  of  in- 
flammation of  soft  tissues.  A  slough  may 
be  in  the  form  of  a  mass,  as  in  gangrene ; 
or  in  shreds,  as  in  ulcers  and  unhealthy 
wounds,  which  are  then  said  to  be  sloughing. 
See  Gangrene  ;  Ulcer  and  Ulceration. 

SMALL-POX.— Synon.  :  Variola;  Fr. 
La  petite  Verole  ;  Ger.  Blattern. 

Definition. — An  acute  infectious  disease, 
characterised  by  an  eruption  of  pimples  on 
the  forehead,  face,  and  wrists,  which  in 
fi-om  ten  to  fourteen  days  passes  through 
the  stages  of  vesicle,  pustule,  and  crust ;  it 
also  appears  on  certain  mucous  membranes  ; 
and  is  sometimes  complicated  with  haemor- 
rhage into  the  skin,  and  from  the  mucous 
surfaces. 

Etiology. — When,  where,  or  how  small- 
pox arose  is  not  known.  It  certainly  ap- 
peared in  Europe  in  the  sixth  century.  It 
arises  now  from  contagion  and  from  inocula- 
tion. It  affects  all  races  of  men,  every  age, 
and  both  sexes.  No  climate  is  free  from  its 
ravages.  It  rages  ivith  special  virulence 
where  it  appears  foi'  thra  first  time,  and  in 
such  cases  may  carry  off  whole  tribes.  It  is 
exceptionally  severe  among  negroes  and  the 
inhabitants  of  warm  oUmates  generally.  Its 
subjects  are  un  vaccinated  or  badly  vaccinated 
persons,  extensive  observation  having  shown 
that  in  proportion  to  the  efficiency  of  vaccina- 
tion are  the  rarity  and  mildness  of  smaU-pox. 
As  a  rule,  it  attacks  the  same  person  once 
only,  but  there  are  exceptions  to  this  rule. 
Some  few — of  whom  Morgagni,  Boerhaave, 
and  Diemerbroek  are  said  to  have  been 
instances — are  insusceptible  of  small-pox. 

Anatomical  Characters. — SmaU-pox  is 
the  result  of  a  specific  morbid  poison,  which, 
after  a  period  of  incubation  of  about  thirteen 
days,  possibly  sometimes  less,  manifests 
itself  by  high  fever  and  an  eruption  on  the 
skin.  The  eruption  is  sometimes  preceded 
by  rashes  of  an  erysipelatous,  scarlet,  or 
measly  character,  chiefly  seen  on  the  lower 
abdomen,  the  groins,  and  the  upper  and 
inner  part  of  the  thighs,  along  the  sides  of 
the  chest  and  about  the  axillse.  Sometimes 
they  are  seen  upon  the  face  and  neck,  and 
occasionally  they  cover  the  body.  They  are 
distinguished  firom  the  haemorrhagic  rashes 
by  the  absence  of  blue -black  spots,  and  are 
usually  associated  with  the  milder  cases. 
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'As  regards  the  skin-eruption,  the  papules 
are  due,  in  the  first  instance,  partly  to 
purictiform  hyperajmia  of  the  cutis,  over 
which  the  epidermic  cells,  and  more  especi- 
ally those  of  the  superficial  portion  of  the 
rete  mucosum,  become  swollen.  By  degrees, 
serous  fluid  is  poured  out  into  the  substance 
of  the  affected  epidermis,  raising  the  horny 
layer  from  the  swollen  group  of  cells  below, 
but  detaching  it  imperfectly,  so  that  a  num- 
ber of  small  irregular  intercommunicating 
serous  cavities  are  produced.  But  soon 
suppuration  occurs  in  the  subjacent  rete 
mucosum,  and  the  pus-corpuscles  then 
rapidly  diffuse  themselves,  and  the  pock  is 
converted  into  a  pustule.  The  umbilicated 
character  which  is  so  common  is  due  to  the 
presence  either  of  a  hair  or  of  a  sudoriparous 
gland,  the  connexion  of  which  with  the  sub- 
jacent true  skin  has  not  yet  been  destroyed. 
The  suppurative  process  need  not  impUcate 
the  true  skin  below  ;  but  not  infrequently 
it  involves  and  destroys  it  to  a  greater  or 
less  depth,  and  is  prolonged  inwards  along 
the  hairs  or  glands.  Under  the  former 
circumstances  the  pustule  leaves  no  perma- 
nent trace;  under  the  latter  a  depressed 
cicatrix  results,  presenting  numerous  pits 
upon  its  surface.'  (Bristowe,  Tlieory  and 
Practice  of  Medicine.) 

Post-mortem  examination  shows  nothing, 
beyond  external  appearances,  special  to 
small-pox,  except  a  trace  of  eruption  on  the 
larynx  and  vocal  cords.  The  blood  is  in 
most  cases  imperfectly  coagulated,  and  in 
black  cases  not  at  all.  In  the  latter  ecchy- 
moses  of  the  mucous  and  serous  membranes 
will  be  found.  Pleuritic  effusions  and  pneu- 
monic consolidations  are  sometimes  found, 
but  the  most  common  limg-complication  is 
broncho-pneumonia.  In  variola  licemor- 
rhagica  pustulosa  haemorrhage  is  generally 
found  in  the  substance  of  the  lungs,  heart, 
kidneys,  and  liver. 

Symptoms. — Small-pox  may  be  described 
under  seven  forms  :  (1)  Discrete  ;  (2)  Con- 
fluent ;  (3)  Haemorrhagic ;  (4)  Malignant 
(Pure  Haemorrhagic)  ;  (5)  Inoculated ;  (6) 
Small-pox  after  vaccination  and  revaccina- 
tion  (Modified)  ;  (7)  SmaU-pox  after  smaU- 
pox. 

1.  Discrete. — In  the  discrete  form  the 
disease  begins  with  rigor,  fever,  lumbar  pain, 
headache,  and  sickness,  with  copious  per- 
spirations ;  foUowed  by  an  eruption  on  the 
forehead,  face,  and  virrists.  This  is  usually 
most  abimdant  on  these  parts,  next  most 
abundant  on  the  hands  and  feet,  and  least  so 
on  the  limbs  and  trunk.  The  eruption  is 
followed  by  a  remission  of  the  general  symp- 
toms, and  a  fall  of  temperature,  which  con- 
tinues until  about  the  eighth  day.  Between 
the  third  and  the  eighth  days  the  pimples 
appear  on  the  extremities  and  the  trunk, 
and  change  into  greyish-white  vesicles,  cir- 
cular, flattened,  depressed  in  the  centre,  and 
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suiTOunded  by  a  red  ring.  During  this  time 
also  vesicles  may  be  seen  in  the  mouth 
and  the  upper  part  of  the  pharynx  and 
larynx,  and  there  will  be  some  soreness  in 
these  parts.  On  the  eighth  day  some  of  the 
vesicles  become  pustular,  lose  their  central 
depression,  and  become  globular,  whilst  the 
redness  which  surroimds  them  becomes 
more  marked.  With  this  change  the  tem- 
perature rises,  and  the  general  symptoms 
return ;  but  these  are  of  short  duration,  for 
the  pustules  either  dry  up  rapidly  and  form 
scales,  or  burst  and  form  scabs ;  the  tem- 
perature falls  by  about  the  tenth  day  ;  and 
the  patient  is  then  convalescent,  fatal  results 
being  extremely  rare,  except  in  unvaccinated 
chil(£-en  under  one  year.  When  the  crusts 
have  fallen,  and  the  desquamation  which 
follows  them  is  complete,  there  will  often  be 
pitting. 

2.  Confluent. — In  this  form  the  initial 
symptoms  are  essentially  the  same  as  the 
former,  but  more  severe.  The  eruption 
appears  about  the  same  time,  and  in  the 
milder  varieties  is  discrete  until  the  disease 
has  reached  the  vesicular  or  the  pustular 
stage  ;  but  in  the  more  severe  forms  it  is 
confluent  from  the  first,  and  instead  of  show- 
ing distinct  closely  packed  papules,  the  whole 
face  is  swollen,  presenting  the  appearance 
of  a  tense  elastic  mass.  When  the  eruption 
is  well  out  the  temperature  falls,  and  the 
general  symptoms  remit,  but  to  a  less  extent 
than  in  the  discrete  variety,  and  this  remis- 
sion continues  until  about  the  eighth  day. 
Up  to  this  time  more  or  less  delirium  is 
present  in  many  cases,  and  it  is  sometimes 
maniacal  and  suicidal  in  character ;  drowsi- 
ness and  stupor  sometimes  take  its  place, 
and  occasionally  alternate  with  it.  On  this 
day,  the  eighth,  the  vesicles  begin  to  become 
pustular,  the  areola  to  deejpen,  the  tempera- 
ture to  rise,  and  the  general  symptoms  to 
return.  At  the  same  time  the  face  becomes 
extremely  swollen ;  the  eyelids  close  from 
cedematous  swelling ;  saliva  flows  copiously 
from  the  mouth ;  the  glands  and  the  sub- 
cutaneous tissue  of  the  neck  and  lower  jaw 
enlarge  ;  and  the  early  delirium  usually  dis- 
appears. One  of  three  things  may  now  take 
place :  (1)  the  disease  may  go  on  regularly 
to  the  eleventh  day ;  (2)  the  development  of 
the  pustules  may  cease,  the  face  remaining 
flat,  of  an  opaque  white  colour ;  or  (3) 
haemorrhage  may  take  place  into  the  skin 
beneath  the  vesicles,  and  from  the  mucous 
membranes,  that  is,  it  may  become  hsemor- 
rhagic-pustular.  In  either  of  the  last  two 
events  death  is  almost  invariable,  and  often 
rapid.  In  the  first  the  swelling  of  the 
face  increases  for  the  next  three  days,  during 
which  time  the  vesicles  become  pustular, 
and  the  hands  and  feet  swell.  There  will 
be  increased  sore-throat,  increased  saliva- 
tion, great  thirst,  sleeplessness,  dehrium, 
rising  temperature,  and  occasionally  laryn- 


gitis. On  or  about  the  eleventh  day  the 
temperature  and  the  general  symptoms  will 
have  reached  their  height,  the  pustules  will 
discharge  their  contents,  and  crusts  will 
form.  After  this,  in  favourable  cases  the 
temperature  will  begui  to  fall,  and  the  symp- 
toms of  the  so-called  '  secondary  fever '  to 
decline.  By  the  fourteenth  day  crustation 
will  be  complete  on  the  face,  where  it  is 
most  commonly  found,  the  general  symp- 
toms will  have  disappeared,  the  temperature 
will  have  become  normal,  and  convalescence 
established.  In  unfavourable  cases  it  is 
about  this  time,  the  eleventh  day,  that  death 
usually  occurs.  It  is  preceded  by  low 
delirium,  variable  temperature,  subsultus, 
involuntary  motions,  and  occasionally 
haemorrhage  into  the  skin  and  the  pustules. 
When  the  crusts,  which  in  this  form  are  often 
retained  many  weeks,  faU  off,  and  when  the 
desquamation  is  complete,  there  is  pitting, 
which,  at  first  of  a  reddish-brown  colour,  in 
process  of  time  becomes  white. 

3.  Hsemorrhagie  -  Pustular,  Vesi- 
cular, or  Papular. — This  form  of  small- 
pox constitutes  the  connecting-link  between 
the  confluent  and  the  malignant.  With  the 
latter  it  is  often  confounded,  and  hence  true 
malignant  has  sometimes  been  said  to  end  in 
recovery.  It  is  characterised  by  haemorrhage 
into  the  skin  beneath  the  vesicles  or  the 
pustules.  There  are  generally  petechias, 
sometimes  ink-spots,  and  often  subcutaneous 
haemorrhage.  Recovery  is  very  rare.  Death 
may  take  place  in  the  vesicular  or  the  pustular 
stage. 

4.  Malignant. — Synon.  :  Variola  Nigra ; 
Variola  Hcemorrhagica ;  Black  Small- 
pox; Purpura  Va/riolosa. — This  form  is 
invariably  fatal.  Its  distinguishing  features 
are  haemorrhage  into  the  sMn,  and  irregu- 
larity in  the  form  of  the  eruption.  The 
illness  commences  with  the  ordinary  symp- 
toms, but  accompanied  by  marked  lumbar 
pain,  praecordial  anxiety,  and  coldness  of  the 
extremities.  This  is  followed,  about  the  third 
or  fourth  day,  by  ecchymosis  into  the  con- 
junctiv8e,andapurpuric  or  scarlatiniform  rash 
sometimes  covering  the  whole  body,  but  most 
marked  over  the  lower  abdominal  region, 
and  the  upper  and  inner  part  of  the  thighs, 
in  which  rash  large  and  small  dark  blue, 
deep  violet,  or  black  spots  are  seen.  The 
ordinary  eruption  is  almost  entirely  absent. 
In  the  majority  of  cases  it  is  limited  to  a  few 
scattered  papules,  more  often  found  on  the 
fingers  and  toes  than  elsewhere.  With  these 
appearances  there  will  often  be  found  on  the 
skin  hard  tumours,  of  variable  size,  of  the 
same  colour  as  the  spots ;  and  from  one  or 
more  of  the  mucous  surfaces  there  will  be 
bleeding. .  Death  sometimes  takes  place  as 
early  as  the  third  day,  but  most  commonly 
on  the  fifth. "  The  temperature  usually 
fluctuates  about  102°  (F.),  sometimes 
reaches   104°,  and    is   sometimes  nearly 
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normal  during  the  whole  course  of  the 
disease.  The  mind  is  almost  always  clear 
throughout.  This  form  of  small-pox  occurs 
at  all  ages,  and  in  both  sexes.  It  is  never 
found  in  well- vaccinated  subjects  imder 
fifteen,  nor  in  those  who  have  been  efficiently 
revaccinated  about  that  age. 

5.  Inoculated.— On  the  second  day  of 
inoculation  a  pimple  rises,  which  by  the 
fourth  has  developed  into  a  vesicle,  and  by 
the  seventh  or  eighth  into  a  pustule,  when 
the  patient  has  rigors,  swelling  and  pain  in 
the  axillary  glands,  and  more  or  less  fever, 
followed  on  the  eleventh  day  by  the  ordinary 
small-pox  eruption  (Bristowe),  which  passes 
through  the  usual  stages.  The  inoculated 
pustule  attains  full  development  on  or  about 
the  eleventh  day,  and  by  the  fourteenth  there 
will  be  a  crust.  The  characteristic  of  the 
disease  thus  induced  is  its  mildness.  It 
protects  from  smaU-pox  in  the  same  degree 
as  first  attacks  of  that  disease  protect  from 
second  attacks.  The  objections  to  it  are 
(1)  that  small-pox  so  induced  is  infectious ; 
and  (2)  that  it  is  sometimes  fatal. 

6.  SmaU-pox  after  Vaccination  and 
Eevaccination. — (a)  After  vaccination. — 
Speaking  generally,  it  may  be  said  that  good 
vaccination  protects  from  small-pox,  and  that 
when  it  does  not  protect  absolutely  it  renders 
the  disease  milder  and  the  disfigurement  less 
marked,  and  reduces  the  mortality  directly 
as  the  efficiency  of  the  vaccination  and  re- 
vaccination.    Persons  under  fifteen  years  of 
age  with  two  good  cicatrices  are  very  rarely 
the  subjects  of  severe  small-pox ;  and  if  they 
contract  it,  death  is  almost  if  not  quite  un- 
known.    After  this  age,  however,  certain, 
chiefly  inefficiently  vaccinated,  persons  be- 
come again  susceptible,  and  the  disease  in 
some  of  these  is  occasionally  severe.  Post- 
vaccinal smaU-pox  may  be  described  under 
the  following  three  forms  :  (1)  In  one  class 
of  cases  there  is  more  or  less  feeling  of  ill- 
ness, headache,  slight  fever,  possibly  some 
lumbar  pain,  followed  on  the  third  day  by  a 
sparse  eruption  of  papules,  which  abort  and 
soon  disappear.    (2)  In  another  class  there 
are  severe  initial  symptoms,  followed  on  the 
third  day  by  an  eruption  of  papules,  and  a 
remission  of  the  fever.     On  the  fifth  day 
the  papules  will   have    become  vesicles, 
which  in  a  day  or  two   dry  up  without 
any  recurrence  of  fever,  leaving  the  patient 
convalescent  at   the    end   of   the  week. 
(3)  In  a  third  class  the  initial  symptoms 
are  very  severe,  sometimes  indistinguishable 
from  those  of  confluent  smaU-pox,  and  they 
last  forty-eight  hours,  after  which  an  abun- 
dant eruption  comes  out,  the  whole  face 
swelling  as  in  severe  confluent.  The  tempera- 
ture now  falls,  and  the  disease  in  some  cases 
will  abort  at  this  stage  ;  in  others  it  will  go 
on  to  the  vesicular  stage  and  then  abort,  the 
patient  becoming  convalescent  about  the  end 
of  a  week,  without  any  recurrence  of  fever,  j 


In  the  case  of  adults  who  have  been  vac- 
cinated only  in  infancy,  and  in  children  who 
have  been  badly  vaccinated,  the  disease  may 
run  an  immodified  course  and  end  fatally. 

{b)  After  revaccination  (successful). — 
SmaU-pox,  after  this,  is  practically  unknown. 
During  the  epidemic  of  1871,  110  persons 
were  engaged  in  the  Homerton  Fever  Hos- 
pital in  attendance  upon  the  small-pox  sick  ; 
all  these,  with  two  exceptions,  were  revac- 
cinated, and  all  but  these  exceptions  escaped 
small-pox.  The  experience  of  the  eijiJemic 
of  1876-77  was  of  the  same  kind,  aU  re- 
vaccinated  attendants  having  escaped,  whilst 
the  only  one  who  had  not  been  vaccinated 
took  the  disease  and  died  of  it.  So,  in  the 
epidemic  of  1881,  of  90  nurses  and  other 
attendants  of  the  Atlas  Hospital  Ship  (small- 
pox) the  only  person  who  contracted  smaU- 
pox  was  a  housemaid  who  had  not  been 
revaccinated.  At  the  same  time  a  single 
eflicient  revaccination  about  puberty  is  not, 
in  the  writer's  opinion,  an  effectual  protec- 
tion, even  against  death,  for  all  time. 

7.  SmaU-pox  after  SmaU-pox.  — 
Second  attacks  are  occasionally  met  with 
among  adults.  In  the  vrriter's  experience 
they  have  invariably  been  mild ;  but  fatal 
cases  are  said  to  occm*. 

Course,  Termination,  Complications,  axd 
SEQUELiE. — In  the  discrete  form  of  small-pox 
the  great  majority  of  cases  recover;  haK  of 
the  confluent  cases  die  about  the  eleventh 
day,  and  the  malignant  cases  invariably  die. 
In  small-pox  modified  by  vaccination  the 
course  of  the  disease  will  depend  upon  the 
quantity  and  quahty  of  this,  as  shown  by  the 
marks.    If  these  be  of  the  best  kind,  three 
or  four  in  nmnber,  and  in  a  patient  under 
fifteen,  the  disease  is  invariably  mild.  In 
some,  however,  who  have  passed  puberty,  the 
best  primary  vaccination  loses  in  power  ;  but, 
nevertheless,  it  almost  invariable'  modifies 
the  disease,  and  when  death  occurs  it  is 
usually  due  to  some  accidental  complication. 
Of  complications,  laryngitis,  bronchitis,  pneu- 
monia, and  in  particular  broncho-pneumonia, 
are  the  most  common.    Glossitis  occurs  oc- 
casionally.    On  two  occasions  the  writer 
has  met  with  cerebral  symptoms,  which 
were  shown  after  death  to   depend  upon 
cerebral  haemorrhage.    Aphasia  with  right 
hemiplegia  he  has  seen  twice ;  and  once  a 
condition  like  dementia,  shown  after  death 
to  depend  upon  thrombosis  of  the  basilar 
artery.  In  the  cases  of  cerebral  haemorrhage 
the  eruption  was  not  fully  developed,  but  at 
the  time  of  death  they  did  not  seem  likelj-  to 
become  cases  of  extreme  confluence.  One 
was  in  a  girl  twenty-one  years  of  age,  with 
two  good  vaccination  marks ;  and  the  other 
in  a  boy  of  eight  with  four  fair  marks.  In 
both  cases  the  event  occurred  in  patients 
who  suddenly  became  dangerously  iU,  and 
the  seriousness  of  whose  illness  could  not  be 
ascribed  to  a  smaU-pox  which  was  by  itself 
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mild.  It  may  be  that  this  would  be  found  to 
he  the  immediate  cause  of  death  in  other 
cases,  if  post-mortem  examination  were  more 
frequent  and  complete.  It  has  been  said  that 
small-pox  is  occasionally  coniplicated  with 
scarlatina  or  measles  ;  and  it  is  true  that 
eruptions  indistinguishable  ii-om  those  of 
scarlatina  and  measles  appear  in  some  cases 
of  variola  ;  but  whether  the  presence  of  such 
eruptions,  which  are  but  one  symptom,  con- 
stitute evidence  upon  which  to  maintain  the 
co-existence  of  two  specifically  distinct  dis- 
eases may  be  doubted.  Pregnancy  has  been 
said  to  be  a  grave  complication  of  small-pox. 
It  is  certain,  however,  that  many  pregnant 
women  recover  without  injury ;  but  abortion 
in  confluent  cases  is  often  fatal,  on  account 
of  the  attendant  bleeding.  Of  sequelae  the 
most  common  is  pittmg.  Mania  and  de- 
mentia are  occasionally  seen.  Erysipelas, 
abscesses,  gangrene  of  the  extremities,  par- 
ticularly the  tips  of  the  hands  and  feet, 
enlargement  of  the  glands  of  the  neck,  con- 
junctivitis, Mtis,  perforating  ulcer  of  the 
cornea,  are  not  uncommon,  and  then  occa- 
sionally one  or  both  eyes  may  be  destroyed. 
The  specific  small-pox  eruption,  however, 
never  appears  on  the  corneal  conjunctiva. 
The  changes  which  take  place  in  the  eye  are 
late  in  the  disease,  and  in  all  probability 
due  to  defective  nutrition.  Otitis,  parotitis, 
orchitis,  and  ovaritis  occm*  sometimes ;  and 
pytemia  occasionally. 

Diagnosis. — This  cannot  be  made  with 
certainty  until  the  eruption  appears.  Fever, 
headache,  lumbar  pain,  and  vomiting  during 
the  time  of  an  epidemic  of  small-pox,  should 
arouse  suspicion;  and  should  these  be  fol- 
lowed after  forty-eight  hours  by  an  eruption 
of  papules  on  the  forehead,  face,  and  wrists, 
the  diagnosis  may  be  considered  certain. 
The  difficulty  of  exact  diagnosis  depends  on 
the  fact  that  in  many  cases  all  the  main 
features  are  not  present  together,  and  that 
one  begins  to  trust  to  the  existence  of  some 
one  prominent  symptom.  Fever  with  head- 
ache, backache,  and  vomiting  may  occur  in 
continued  fevers ;  but  the  later  appearance 
of  the  eruption,  and  the  fact  that  it  is  not 
found  in  the  situations  in  which  that  of  small- 
pox occurs,  ought  to  negative  the  idea  of 
smaU-pox.  Small-pox  is  occasionally  pre- 
ceded by  eruptions  which  simulate  those  of 
measles,  scarlatina,  or  erysipelas,  and  these 
eruptions  are  associated  with  fever  and  other 
symptoms  of  constitutional  disturbance.  If 
the  disease  be  smaU-pox,  the  eruption  will 
change  within  twenty-four  or  thirty-six 
hours,  or  will  show  signs  of  malignancy. 
Pyaemia,  glanders,  and  acute  rheumatism 
with  a  pustular  eruption,  may  also  be  mis- 
taken for  smaU-pox,  but  attention  to  the 
history  of  the  case  will  be  enough  to  en- 
able one  to  form  a  correct  opinion.  So  far 
as  eruption  alone  may  lead  to  error,  the  point 
for  diagnosis  turns  on  the  query,  Could  the 


eruption  have  reached,  or  would  it  not  have 
gone  beyond  its  existing  stage,  if  the  disease 
on  which  it  depended  were  small-pox  ?  Of 
eruptions  imattended  by  general  symptoms, 
syphilides,  acne,  eczema,  erythema,  and 
urticaria  are  most  frequently  mistaken  for 
smaU-pox  ;  but  mistakes  of  this  kind  may  in 
most  cases  be  avoided  by  a  careful  considera- 
tion of  the  history.  Lumbar  pain  is  found 
with  fever  in  pneumonia,  but  physical  exami- 
nation of  the  chest  ought  to  settle  the  ques- 
tion ;  moreover,  there  is  no  eruption  beyond 
occasional  herpes.  In  lumbago  there  is  no 
fever.  Labour-pains  are  unattended  by 
fever  ;  moreover,  they  usually  come  on 
gradually  and  in  the  belly  first,  and  are  not 
constant.  It  must  be  borne  in  mind,  how- 
ever, that  pregnant  women,  when  suffering 
from  small-pox,  may  have  labour-pains  and 
the  initial  symptoms  of  small-pox  concur- 
rently. Gases  of  black  or  malignant  small- 
pox will  present  little  difficulty  ;  but  if 
scarlatina,  measles,  and  typhus  prevail  at  the 
same  time,  there  will  be  great  difficulty  in 
arriving  at  an  exact  diagnosis  as  to  which 
form  of  malignant  fever  exists  in  the  case 
under  observation.  The  diagnosis  fi:om 
chicken-pox  has  been  treated  of  in  that 
article.    See  Chicken-pox. 

Peognosis. — This  will  have  been  gathered 
from  what  has  preceded.  SmaU-pox  is  most 
fatal  in  im vaccinated  children  under  five,  and 
in  adults  over  thirty.  At  these  periods  of 
life  half  or  more  may  die.  The  lowest  mor- 
tality in  the  unvaccinated  occurs  from  ten  to 
fifteen.  The  discrete  form  is  rarely  fatal 
in  adults,  but  it  is  so  occasionally  when  it 
occtu's  in  unvaccinated  children.  Half  of  the 
confluent  cases  will  die,  and  of  the  malignant 
all,  and  nearly  all  children  imder  one  year, 
whatever  form  the  disease  may  assume.  As 
regards  vaccination  in  prognosis,  it  may  be 
stated  generally  that  the  unvaccinated  wiU 
die  at  the  rate  of  about  50  per  cent.,  the 
badly  vaccinated  at  the  rate  of  about  26  per 
cent.,  and  the  well  vaccinated  at  the  rate  of 
about  2-3  per  cent.    See  Vaccination. 

Teeatment. — There  is  no  specific  for  small- 
pox, its  compUcations  or  sequelae,  and  the 
treatment  is  therefore  to  be  conducted  on 
general  principles.  The  following  are  points 
of  importance  :  (1)  The  patient  should  be 
placed  in  a  large,  well-ventilated  room.  He 
should  be  fed  at  intervals  on  easily  digestible 
food,  such  as  milk,  beef-tea,  chicken  broth, 
and  eggs  beaten  up ;  and  occasionally,  accord- 
ing to  habit,  a  httle  wine  or  spirit  may  be 
given.  He  should  be  permitted  to  di-ink  iced 
water  or  iced  lemonade  as  he  pleases.  He 
should  have  a  feather-bed,  the  sheets 
ought  to  be  of  the  softest  material,  and 
the  coverings  light;  and  there  should  be 
two  beds  in  the  room,  in  order  that  the 
patient  may  be  changed  daily.  (2)  Two 
competent  nurses  should  be  obtained,  one  to 
attend  the  patient  by  day,  the  other  by  night, 
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and  these  should  never  for  a  moment  lose 
sight  of  him.  (3)  The  haiii  should  be  cut 
short.  (4)  Heat  of  skin  may  be  relieved 
by  cold-water  sponging,  and  the  swelling  of 
the  eyelids  and  other  painful  parts  by  the 
constant  appUcation  of  cold  compresses.  (5) 
To  relieve  itching  ohve  oil  may  be  used,  or, 
what  is  better,  lanolm,  or  vaseline,  which 
applied  as  a  dressing  to  the  face  will  facilitate 
the  removal  of  scabs ;  and  to  destroy  the  dis- 
agreeable odour,  some  kind  of  deodorant,  such 
as  Sanitas  powder,  should  be  sprinkled  about 
and  over  the  patient's  face  and  bed.  (6)  To 
procm'e  sleep,  opium,  or  some  form  of  alcohol 
diluted  with  warm  water,  may  be  given.  (7) 
Salivation  should  not  be  interfered  with,  but 
the  mouth  should  be  kept  clean,  and  sedatives 
avoided  during  its  continuance.  (8)  "When 
delirium  is  marked,  in  addition  to  the  nurse 
there  shotdd  be  an  attendant,  one  accustomed 
to  deal  with  lunatics  if  possible.  Mechanical 
restraint  should  be  avoided,  and  the  '  strait 
jacket '  and  '  tying  down  '  strictly  forbidden. 
The  patient  ought  not  to  be  left  for  one 
moment  alone,  otherwise  he  may  have  to 
be  looked  for  wandering  along  some  street, 
or  drowned  in  the  nearest  watercourse.  He 
should  not  be  argued  with,  nor  flatly  con- 
tradicted. If  he  should  imagine  his  at- 
tendants are  bent  upon  injm-ing  or  killing 
him,  they  should  be  changed.  If  he  be 
excited  by  the  mere  presence  of  others,  as 
may  happen  in  hospital  wards,  he  should  be 
treated  by  himself  in  a  dark  room.  Should 
he  persist  in  getting  out  of  bed  and  putting 
on  his  clothes,  in  walking  about  his  room,  or 
in  sitting  over  the  fire,  he  should  be  permitted 
to  do  so,  for  to  the  fretted  and  fevered 
patient  moving  about  is  a  relief.  In  mania- 
cal delirium  chloroform  may  be  administered. 
(9)  The  eyes  should.be  carefully  watched, 
and  in  severe  cases  an  ophthalmic  surgeon 
should  be  consulted.  (10)  About  the  eleventh 
day  laryngitis  often  supervenes,  and  for  this 
tracheotomy  should  be  performed  when  there 
arises  distinct  difficulty  of  breathing.  Al- 
though in  the  majority  of  such  cases  the 
patient  dies,  the  relief  from  suffering  is  so 
great  that  the  operation  should  be  performed. 
(11)  When  crusts  begin  to  form  about  the 
nostrils  they  should  be  removed,  and  gener- 
ally the  patient  should  be  kept  in  bed  until 
suppm-ation  under  the  crusts  has  ceased  and 
the  skin  is  healed.  (12)  Abscesses  should  be 
opened  when  they  appear,  and  a  water-bed 
should  be  ordered  at  the  same  time.  (13) 
The  patient  may  be  discharged  safely  when 
the  crusts  and  scales  have  disappeared,  and 
not  less  than  six  baths  have  been  given  at 
intervals  of  two  days.  Such  is  the  general 
treatment  of  confluent  small-pox ;  in  the  dis- 
crete kind  little  is  needed ;  in  the  mahgnant 
none  is  of  any  avail. 

The  prophylaxis  of  small-pox  is  discussed 
under  Vaccination. 

Alex.  Collie. 


SMELL,  Disorders  of.  — See  Nose,. 
Diseases  of;  and  Olfactoey  Nebve,  Mor- 
bid Conditions  of. 

SNAKE  -  POISONS.  -  See  Venom, 
Effects  of ;  Venomous  Animals. 

SNEEZING,  Excessive.— Synon.  :  Fr. 
Coryza  Spasmodigue  ;  Ger.  Nieaekrampf. 

Definition. — An  affection  characterised  by 
frequent  and  uncontrollable  attacks  of  sneez- 
ing, out  of  all  proportion  to  the  nasal  secre- 
tion. 

.^Etiology. — The  causes  of  excessive  sneez- 
ing may  be  broadly  classified  as  extrinsic 
and  vntrinsic.  Extrinsic  causes  include 
especially  various  vegetable  substances  in  the 
form  of  powder,  of  which  tobacco-snuff  is  the 
type,  and  the  pollen  of  certain  plants  {see 
Hay  Fever).  The  intrinsic  conditions  in 
connexion  with  which  the  affection  occurs 
vary  considerably.  In  some  cases  it  is 
associated  with  whooping-cough  or  asthma, 
and  it  is  not  uncommon  in  gouty  persons.  It 
is  sometimes  a  symptom  of  the  hysterical 
condition,  and  not  infrequently  associated 
with  disordered  menstruation,  or  some  other 
derangement  of  the  sexual  functions.  It  has 
been  met  with  in  pregnancy,  and  even  during 
more  than  one  pregnancy  in  the  same  person, 
ceasing  in  the  intervals,  and  has  been  sup- 
posed to  replace  morning-sickness  (Barnes). 
In  some  persons  a  bright  light  or  intense 
colour  is  sufficient  to  determine  an  attack  of 
sneezing. 

Symptoms. — The  morbid  sneezing  has  no 
special  characters.  It  is  distinctly  a  reflex 
act,  being  excited  usually  by  some  slight 
impression  on  the  fifth  nerve.  A  slight 
catarrhal  condition  of  the  nasal  mucous 
membrane  is  common.  The  secretion  has 
been  thought  to  be,  in  some  cases,  of  a  specific 
character,  analogous  to  that  of  hay  fever. 

Teeatment. — The  attack  itself  may  be 
usually  cut  short  by  a  strong  impression  on 
some  branch  of  the  fifth  nerve ;  when  this 
fails,  a  mustard  poultice  to  the  back  of  the 
neck,  or  an  emetic,  may  be  employed.  Atom- 
ised astringent  nasal  inhalations,  or  the 
vapours  of  creasote  or  iodine,  are  useful,  but 
the  most  effectual  agent  is  the  cautious  ap- 
plication to  the  nasal  mucous  membrane  of 
a  solution  of  hydrochlorate  of  cocaine.  This 
is  best  effected  by  a  fine  spray-apparatus,  by 
which  at  each  jet  about  a  drop  of  a  3  per 
cent,  solution  is  injected,  the  patient  snifling 
at  the  time.  One  or  two  drops  may  be  thus 
apphed  to  each  nostril  twice  daily,  and  the 
treatment  is  usually  most  effective.  The 
immersion  of  the  head  in  cold  water  has  also 
been  recommended.  Any  irregularity  in  the 
functions  of  the  genital  or  other  organs  must 
be  attended  to ;  and  non,  quinme,  and  arsemc, 
if  not  otherwise  objectionable,  are  useful  m 
removing  the  habihty  to  the  complaint.  See 
Catarrh  ;  and  Hay  Fever. 

W.  E.  Gowers. 
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SNUFPIjES.— A  popiilar  term  for  the 
condition  in  which  a  nasal  discharge  exists 
in  children  suffering  from  congenital  syphihs. 
See  Syphilis. 

SODEN",  in  Taunus,  Germany- 
Common  salt  waters.   See  Mineral  Waters. 

SOFTENING. — SYNON.:Fr.I?a.moWisse- 
mmt ;  Ger.  Erweicliung.—L  term  of  patho- 
logical significance,  implying  that  an  organ 
or'tissue  has  a  degree  of  consistence  less  than 
that  which  is  natm-al  to  it.  This  is  a  condi- 
tion which  occurs  in  various  organs  or  parts 
(1)  as  a  result  of  pathological  changes  during 
life;  and  (2)  as  a  consequence  of  different 
jpost-mortem  influences. 

(1)  Intra- vitam  Softening, — With  re- 
gard to  the  first  order  of  changes,  the  brain 
and  the  spinal  cord  are  the  organs  in  which 
softening  is  most  conmaon,  and  in  which  it 
is  apt  to  assume  its  most  typical  characters 
{see  Brain,  Softening  of;  and  Spinal  Coed, 
Softening  ot).  It  occurs  also  in  the  osseous 
system  (see  Bone,  Diseases  of).  The  liver 
and  spleen  may  likewise  be  softer  than 
natural,  and  so  may  the  mucous  membrane 
of  the  stomach  or  intestines,  or  the  tissue 
of  the  heart.  In  nearly  aU  such  cases  the 
principal  cause  of  this  diminished  consistence 
is  a  fatty  degeneration  or  infiltration,  asso- 
ciated with  more  or  less  of  serous  infiltra- 
tion (see  Fatty  Degeneration).  This  patho- 
logical condition  is  the  reverse  of  those  con- 
ditions of  induration  known  by  the  name  of 
sclerosis  in  some  organs,  and  ci/rrliosis  in 
others.    See  Sclerosis. 

(2)  Post-mortem  Softening. — The  soft- 
ening due  to  the  definite  pathological  pro- 
cesses just  referred  to  must  be  clearly  dis- 
criminated from  certain  softenings  which 
may  supervene  after  death  as  a  result  of 
traumatisms  or  mere  post-mortem  changes. 
Thus  the  tissue  of  the  brain  or  of  the  spinal 
cord,  in  some  parts,  may  be  diminished 
in  consistence,  and  rendered  more  or  less 
pulpy,  owing  to  its  having  been  bruised 
during  the  operations  necessary  for  exposing 
these  organs  to  view.  The  same  organs 
likewise  diminish  in  consistence  by  mere 
lapse  of  time  after  death,  and  the  more 
quickly  in  proportion  to  the  heat  of  the 
weather.  In  the  stomach  also  post-mortem 
softenings  are  most  prone  to  show  themselves, 
should  the  organ  contain  gastric  juice  at  the 
time  of  death.  Here  we  get  softening  first, 
and  afterwards  solution  of  the  mucous  mem- 
brane and  other  tissues  of  the  organ  by  a 
kind  of  digestive  process,  ^ee  Stomach, 
Diseases  of;  19.  Softening  of. 

H.  Charlton  Bastian. 

SOLIS  ICTUS  (Lat.)— A  synonym 
for  sunstroke.    See  Sunstroke. 

SOMNAMBULISM.  —  Sleep-walking. 
See  Sleep,  Disorders  of. 


SOMNILOQUY.— Sleep-talking.  See 
Sleep,  Disorders  of. 

SOMNOLENCE.  —  An  unnatural 
drowsiness  or  disposition  to  sleep.  See 
Sleep,  Disorders  of. 

SONOROUS  RALE.  — A  variety  of 
dry  rale  or  rhonchus,  of  a  low-pitched 
character,  resembling  snoring  and  similar 
sounds,  and  produced  in  the  larger  air-tubes. 
See  Physical  Examination  ;  and  Rhonchus. 

SOPOR  (Lat.)  —  An  unnatural  deep 
sleep,  from  which  the  patient  can  only  be 
roused  with  difficulty.  See  Consciousness, 
Disorders  of. 

SOPORIFICS  (sopor,  heavy  sleep). — 
Synon.  :  Fr.  Soporifiques ;  Soporatives ; 
Ger.  Einschldfernde  Mittel. — Agents  that 
promote  sleep.    See  Narcotics. 

SORDES  (Lat.  filth).  —  Definition.— 
Crusts  which  form  upon  the  lips  and  teeth  of 
persons  suffering  from  extreme  exhaustion. 

Description. — Sordes  occur  commonly  in 
what  is  called  the  typhoid  state,  whether  this 
be  due  to  typhoid  or  puerperal  fever,  pneu- 
monia, or  any  like  disease.  They  appear 
first  as  thin,  light-yellowish  crusts  upon  the 
prolabia,  generally  in  close  proximity  to  the 
teeth ;  gradually  increase  in  thickness  and  in 
area ;  and,  changing  their  colour  to  brown, 
or  even  black,  at  length  extend  to  the  adja- 
cent surfaces  of  the  teeth.  They  seldom  or 
never  cover  those  portions  of  the  teeth  which 
are  hidden  by  the  hps,  but  spread  over  their 
exposed  surfaces ;  so  that,  as  the  patient  lies 
with  slightly  parted  hps,  they  bridge  over  the 
interval  in  the  form  of  a  narrow  band  upon 
the  middle  of  the  incisors  of  the  upper  jaw. 
When  the  lips  are  more  widely  separated,  the 
sordes  do  not  extend,  unless  in  conditions  of 
extreme  exhaustion,  over  the  whole  of  the 
exposed  surfaces  of  the  teeth,  but  form  two 
ridges,  corresponding  with  the  margins  of 
the  upper  and  lower  lips. 

Sordes  are  composed  of  various  schizo- 
mycetes,  mingled  with  debris  of  food  and  epi- 
thehum.  Micrococcus  occurs  almost  con- 
stantly ;  bacillus  subtilis  frequently ;  and 
the  writer  has  found,  each  in  a  single  in- 
stance, sarcina  ventricuU  and  spirochaeta 
plicatilis. 

Pathology  and  Treatment. — These  organ- 
isms, which  are  of  constant  occurrence  on 
the  papillary  surface  of  the  healthy  tongue, 
are  easily  dislodged  from  the  smooth  lips  and 
teeth.  But  in  conditions  of  great  prostration, 
especially  when  the  prostration  is  associated 
with  deHrium,  the  slight  frictions  necessary 
for  their  removal  are  not  made,  and  they 
obtain  so  firm  a  hold  that  they  can  only  be 
removed  by  careful  and  repeated  cleansing. 
Such  cleansing  maj'^  with  advantage  be  per- 
formed with  a  piece  of  soft  rag,  or  a  brush 
dipped  in  a  weak  solution  of  Condy's  fluid. 

Henry  T.  Butlin. 
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SORE-THROAT.  —  A  popular  name 
for  various  affections  of  the  pharynx,  larynx, 
and  tonsils.  See  Larynx,  Diseases  of; 
Phakynx,  Diseases  of;  Throat,  Diseases  of; 
and  Tonsils,  Diseases  of. 

SOUFFLE  (Fr.)  —  A  soft,  blowing 
soimd.  The  term  is  applied  either  to  the 
respiratory  murmur  heard  over  the  lungs ; 
or  to  certain  murmurs  heard  in  connexion 
with  the  heart  or  blood-vessels.  8ee  Phy- 
sical Examination. 

SOULZMATT,  in  Alsatia.— Alkaline 
table-waters.    See  Mineral  Waters. 

SPA,  in  Belgium. — Iron  or  Chalybeate 
waters.    See  Mineral  Waters. 

SPAIIS",  Southern.— See  Malaga;  and 
Climate,  Treatment  of  Disease  by. 

SP ANEMIA  (a-Tvavos,  rare;  and  at/ia, 
blood). — A  condition  of  blood,  in  which  the 
amount  of  its  solid  constituents  is  below  the 
normal,  the  blood  then  appearing  thin.  See 
Anemia  ;  and  Blood,  Morbid  Conditions  of. 

SPAS. — See  Mineral  Waters. 

SPASM.— Synon.  :  Fr.  Spasme;  Ger. 
Krampf. 

Definition. — A  name  given  to  abnormal 
contraction,  occurring  either  in  muscular 
organs,  in  single  muscles,  or  in  groups  of 
muscles. 

1.  Spasm  of  muscula/r  organs. — Concern- 
ing spasms  of  organs  not  much  requires  to 
be  said  here.  We  may  cite  as  instances  those 
spasms  which  occur  in  the  pharynx  in  hydro- 
phobia; the  contractions  of  the  oesophagus 
in  oesophagismus  and  in  some  cases  of  hyste- 
ria ;  the  painful  contractions  of  the  intestine 
which  are  presumed  to  occur  in  certain 
cases  of  colic ;  of  the  lower  end  of  the  rec- 
tum in  tenesmus  ;  of  the  bladder  or  of  the 
tirethra  in  certain  cases  of  inflammation 
with  irritability ;  of  the  vagina  in  vaginis- 
mus ;  of  the  uterus  in  rare  cases  of  sudden 
abortion  resulting  from  shock ;  possibly  of 
the  heart  in  certain  diseases  of  that  organ ; 
of  the  vessels  in  various  regions  of  the  body, 
and  on  various  occasions,  from  overaction 
of  vaso-motor  nerves ;  of  the  bronchial 
tubes  in  certain  cases  of  asthma  and  hay 
fever ;  of  the  glottis  in  laryngismus  stridu- 
lus, and  in  pertussis ;  as  well  as  of  the 
gall-ducts  or  ureter  under  conditions  of 
irritation,  either  direct  or  reflex.  In  refer- 
ence to  many  of  these  conditions  the  reader 
may  refer  to  special  articles  in  which  they 
are  considered.  All  are  due  to  excessive 
nervous  stimuli,  maintaining  conditions  of 
muscular  contraction  which  are  unusual 
both  in  degree  and  in  duration.  These 
spasms  are,  therefore,  tonic  in  type,  and  in 
almost  aU  the  cases  cited  it  is  involimtary 
muscular  fibres  that  are  involved. 


2.  Spasm  of  single  muscles  or  of  groups 
of  muscles. — The  next  class  of  spasm  is 
that  which  affects  the  striped  or  voluntary 
muscles.  They  are  divisible  into  two  main 
categories,  that  is,  into  tonic  spasms,  in 
which  the  contractions  are  continuous,  and 
clonic  spasms,  in  which  contractions  and 
relaxations  occur  in  quick  succession;  the 
former  being  typified  by  cramps,  and  the 
latter  by  convulsions. 

Under  tonic  spasms,  we  may  have  cramps 
of  brief  duration,  affecting  a  single  muscle, 
such  as  the  diaphragm  in  hiccough  ;  or  of 
prolonged  duration,  as  in  the  sternomastoid 
in  certain  cases  of  wry-neck.  The  tonic 
contraction  may  affect  several  muscles  at 
the  same  time,  as  in  lock-jaw,  or  the  painful 
cramps  which  occasionally  occur  in  the 
calves  of  the  legs,  or  in  other  parts  of  the 
body.  ^  Such  local  spasms  occur  also  in  the 
condition  known  as  tetany,  in  conjugated 
deviation  of  the  eyes,  and  in  writer's  cramp  ; 
likewise  in  spasmodic  spinal  paralysis,  in 
hysterical  paralysis,  and  imder  various  con- 
ditions of  irritative  organic  disease  impli- 
cating motor  nerves,  or  motor  centres  or 
tracts  either  in  the  spmal  cord  or  in  the 
brain.  More  general  tonic  spasms  occur  in 
catalepsy,  in  tetanus,  and  in  strychnine 
poisoning. 

This  whole  class  of  tonic  spasms  is  sup- 
posed to  be  due  to  irritation,  mechanical 
or  chemical  (nutritive),  operating  directly, 
either  upon  motor  centres  or  upon  the  fibres 
conveying  motor  incitations  in  some  part  of 
their  course  between  the  brain  and  the 
muscles.  In  other  cases,  however,  tonic 
spasms  are  of  reflex  origin,  and  the  cause 
of  irritation  operates  in  or  upon  sensory 
surfaces,  nerves,  or  centres. 

Clonic  spasms  are  also  of  various  kinds. 
They  may  be  limited  to  single  muscles,  such 
as  the  orbicularis  palpebrarum ;  or  they 
may  affect  particular  groups  of  muscles,  such 
as  those  of  one  side  of  the  face,  or  the 
muscles  of  the  lower  jaw  on  both  sides,  or 
certain  of  the  abdominal  muscles,  or  some 
of  the  foot  muscles,  as  in  ankle-clonus.  In 
other  cases  clonic  spasms  may  be  more 
general,  taking  the  form  of  unilateral  or  of 
bilateral  convulsions.  The  latter  also  may 
be  irregular  or  of  coordinated  type.  See 
Convulsions. 

Where  clonic  spasms  are  much  shghter  in 
degree  and  in  range,  affecting  some  muscidar 
fibres  and  that  to  a  small  extent,  rather  than 
entire  muscles  in  a  more  marked  manner, 
we  have  the  production  of  tremors,  which 
may  be  either  fine  or  coarse,  local  or 
general. 

Transitional  conditions  exist,  connecting 
all  these  various  manifestations  more  or  less 
closely  with  one  another.  They  constitute, 
indeed,  one  great  assemblage  of  related 
though  apparently  heterogeneous  pheno- 
mena, which  have  mostly  received  separate 
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consideration  under  their  respective  names. 
Though  it  is  desirable  that  their  fundamental 
relationship  should  have  been  thus  briefly 
pointed  out,  no  practical  end  would  be 
achieved  by  dwelling  fui-ther  upon  the  group 
as  a  group,  upon  the  physiological  meanmg 
or  origin  of  the  several  forms  of  spasm,  or  on 
then-  therapeutic  treatment,  which  will  be 
found  described  under  separate  articles.  See 
Motility,  Disorders  of;  Strychnine,  Poi- 
soning by ;  Tetany  ;  Writer's  Cramp. 

H.  Charlton  Bastian. 

SPASMODIC— Synon.  :  Fr.  Spasmo- 
dique ;  Ger.  Krampfliaft. — A  descriptive  epi- 
thet applied  or  apphcable  to  conditions  or 
diseases  in  which  spasms,  and  mostly  those 
of  the  tonic  class,  are  met  with  as  prominent 
or  essential  constituents  ;  for  example,  spas- 
modic croup,  spasmodic  asthma,  spasmodic 
stricture.    See  Spasm. 

SPECIFIC. — When  applied  to  a  disease, 
the  word  '  specific  '  signifies  that  such  disease 
is  produced  by  a  special  cause,  and  has 
special  characters,  for  example,  syphilis  and 
the  eruptive  fevers.  When  applied  to  a 
remedy,  it  implies  that  the  substance  has  a 
distinct  and  definite  effect  in  the  cure  of  a 
certain  disease,  such  as  mercury  in  syphilis, 
or  quinine  in  ague  ;  or  that  it  acts  upon  a 
particular  organ,  as  ergot  upon  the  uterus. 

SPECTACLES,  Uses  of.— See  Stra- 
bismus ;  and  Vision,  Disorders  of. 

SPECTROSCOPE  IN"  MEDICIM"E. 

Introduction. — Defining  a  prism  in  optics, 
as  a  solid  angle  bounded  by  two  planes,  it 
may  be  stated,  generally,  that  a  spectroscope 
consists  essentially  of  a  prism  and  a  sHt.  A 
difiEraction-grating  may  replace  the  prism, 
but  for  medical  purposes  no  advantage  is 
gained  by  its  use. 

According  to  the  kind  of  spectroscope, 
other  accessories  are  required;  thus,  there 
are  two  kinds  of  spectroscope  used  for  medi- 
cal purposes — chemical  spectroscopes  and 
micro-spectroscopes.  In  the  former  the  slit  is 
set  at  one  end  of  a  tube,  known  technically  as 
the  collimator,  at  the  other  end  of  which, 
and  having  the  slit  in  its  focus,  is  a  lens 
which  makes  the  rays  admitted  through  the 
slit  parallel  before  entering  the  prism.  The 
prism  refracts  and  disperses  (when  they  can 
be  dispersed)  the  rays  passing  through  it, 
and,  if  they  be  rays  of  white  hght,  they 
emerge  from  the  second  face  of  the  prism 
as  a  coloured  image  of  the  slit,  red  at  one 
end,  violet  at  the  other,  passing  from  red  into 
orange,  yellow,  green,  blue,  and  violet.  This 
rainbow  band  is  the  continuous  spectrum  of 
the  light-source.  If,  on  the  other  hand,  a 
light-source  be  used  containing  not  compound 
rays,  but  those  of  one  colour  only — for 
example,  such  as  are  yielded  by  a  colourless 


flame  into  which  a  salt  of  sodium  is  intro- 
duced—then the  rays  emerge  from  the  prism 
as  a  yellow  line,  a  yellow  image  of  the  slit. 
The  prism  should  be  set  at  the  minimum 
angle  of  deviation  for  the  sodium  line.  (For 
the  meaning  of  this  term,  and  t^ie  method 
of  setting  tb«  prism,  the  reader  may  consult 
Glazebrook's  Physical  Optics.)  The  spec- 
trnm  is  then  magnified  in  a  telescope,  which 
is  a  small  astronomical  refractor,  moving 
round  the  table  of  the  spectroscope,  and 
capable  of  being  focussed. 

In  direct-vision  spectroscopes,  to  which 
the  micro-spectroscope  belongs,  a  compound 
prism  is  used ;  by  this  means  the  slit 
and  the  prism  can  be  placed  in  the  same 
straight  tube. 

In  the  micro-spectroscope,  which  is  a  com- 
bination of  a  microscopic  eye -piece  and  a 
direct-vision  spectroscope,  a  lens  collects  the 
rays.  Passing  up  in  the  optic  axis  of  the 
tube  of  the  microscope,  they  then  fall  on  the 
sUt  and  are  made  parallel  by  another  lens 
placed  between  the  slit  and  the  compound 
prism.  This  compound  prism  is  composed 
generally  of  three  prisms  of  crown  glass  and 
two  of  flim;  glass,  united  to  each  other  by 
Canada  balsam.  By  such  a  combination 
deviation  is  eliminated,  while  sufficient  dis- 
persion is  retained  to  make  the  spectrum 
long  enough.  A  right-angled  reflecting  prism 
covers  half  the  sht,  so  that  a  second  spec- 
trum can  be  compared  with  that  of  the 
substance  beneath  the  objective  of  the  micro- 
scope ;  a  side-stage  being  adapted  to  the 
side  of  the  micro-spectroscope,  perforated 
with  a  square  hole,  and  provided  with 
spring  clips  to  hold  tubes,  &c.,  the  light 
being  reflected  into  the  hole  by  means  of 
a  plane  mirror  suitably  mounted.  The  slit 
can  be  widened  and  narrowed  by  means  of 
a  screw  and  springs  bearing  on  the  jaws 
of  the  sUt,  which  should  be  made  to  move 
away  from  each  other  equally,  as  this  pre- 
vents displacement  of  the  centre  of  a  band 
or  Une  when  the  slit  is  widened. 

It  is  advisable  to  work  with  both  these 
instruments  ;  but  if  one  only  is  desired,  then 
the  micro-spectroscope  is  to  be  recommended. 
Useful  observations  may  be  made,  however, 
with  a  pocket  spectroscope,  prociurable  at  a 
trifling  cost. 

Different  Kinds  of  Spectra.  —  When 
light  from  various  sources  is  examined  with 
the  spectroscope,  the  appearances  observed 
may  be  classed  under  three  heads :  (1)  Spectra 
consisting  of  bright  lines  or  striae  ;  (2)  Con- 
tinuous spectra ;  (3)  Absorption  spectra. 

(1)  Bright-line  spectra  consist  of  bright 
lines  on  a  dark  background,  occurring  singly 
or  in  groups,  placed  in  the  same  or  different 
parts  of  the  spectrum.  Glowing  gases  or 
glowing  vapours  yield  such.  Metals  of  the 
alkalis  and  alkaline  earths  yield  such  spectra 
when  their  combinations  are  heated  in  the 
Bunsen  flame  ;  the  heavy  metals  require  to  be 
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volatilised  at  a  much  higher  temperature  by 
means  of  the  electric  spark. 

Metallic  poisons  may  be  detected  by  their 
bright-lme  spectra ;  and  the  elements,  sodium, 
potassium,  calcium,  and  others,  can  be  simi- 
larly detepted  in  the  ashes  of  calcuh,  and 
elsewhere.  The  late  Dr.  Bence-Jones,  in 
his  study  of  the  '  chemical  circulation,'  used 
the  spectroscope  to  determine  the  rapidity  of 
the  distribution  of  lithium  salts  to  distant  parts 
of  the  body,  such  as  the  crystalline  lens  and 
the  hip-joint. 

(2)  Continuous  spectra  are  yielded  by 
incandescent  sohds  and  fluids.  Gas-light, 
candle-hght,  the  electric  and  hme  lights,  in- 
candescent platinum,  &c.,  yield  a  continuous 
spectrum — the  band  of  colour  referred  to 
above,  red,  orange,  yellow,  green,  blue,  and 
violet — one  colour  passing  gradually  into  the 
next  without  break. 

(3)  Absorption  spectra  are  of  two  kinds : 
(a)  those  consisting  of  black  lines  occurring 
in  a  continuous  spectrum ;  and  (/3)  those  con- 
sisting of  broad  black  spaces,  or  shadings  of 
varying  degrees  of  darkness,  in  a  contmuous 
spectrum.  The  spectrum  of  the  sun,  and  of 
of  many  of  the  stars,  are  examples  of  the 
former,  and  the  latter  are  those  with  which 
medical  spectroscopy  has  to  do.  These  black 
lines,  bands,  or  shadings  are  spaces  of  dark- 
ness in  the  spectnmi  due  to  the  absence 
certain  rays.  Those  in  the  solar  spectrum, 
which  were  discovered  by,  and  named  after, 
Fraunhofer,  are  caused  by  the  presence  of 
vapour  in  the  sun's  atmosphere.  Every  gas 
and  every  vapour  when  in  a  comparatively 
cool  state  absorbs  the  same  rays  that  it 
emits  in  the  incandescent  state.  If  no 
vapour  existed  aromid  the  sun,  then  we  should 
have  thousands  of  bright  lines  belonging  to 
the  elements  burning  in  the  sun.  Some  of 
the  solar  hnes  are,  however,  teUuric,  i.e.  of 
earthly  origin,  and  are  due  to  absorption  in 
the  earth's  atmosphere.  The  most  prominent 
Fraunhofer  lines,  beginning  from  the  red  end 
of  the  spectrum,  have  been  called  A,  a,  B,  C, 
D,  E,  b,  F,  G,  and  H. 

Solutions  of  animal  and  vegetable  colouring- 
matters  have  the  property  of  arresting  certain 
rays  of  light  passing  through  them ;  and 
correspondiug  to  the  rays  stopped,  or  en- 
feebled, we  have  spaces  of  darkness  in  the 
spectrum — the  absorption  bands.  Solid  pig- 
ments may  do  the  same,  even  when  the  light 
analysed  (by  the  prism)  is  reflected  from 
their  surface.  Absorption  may,  however,  be 
general,  that  is,  one  or  the  other  end  of  the 
spectrum  may  be  absorbed. 

The  Study  of  Absorption  Spectra. — Two 
pigments  may  give  the  same  spectrinn,  and 
yet  not  be  identical ;  to  prove  identity,  their 
respective  spectra  must  be  changed  in  the 
same  way  by  reagents.  In  studying  such 
spectra,  the  first  thing  to  be  done  is  to  map 
the  principal  lines  in  the  solar  spectrtun.  By 
consulting  a  map  of  the  solar  spectrum,  and 
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then  examining  the  spectrum  of  diffused  day- 
hght,  concentrated,  if  necessary,  by  a  con- 
denser on  the  slit,  it  is  easy  to  identify  the 
most  prominent  Fraimhofer  lines  referred  to 
above.  Of  these  A,  a,  and  H  are  not  easy  to 
see.  Next  they  should  be  mapped  on  a  piece 
of  smooth  drawing-paper.  Both  the  chemical 
spectroscope  and  the  micro-spectroscope 
should  be  provided  with  photographed  scales  ; 
angular  measurements  for  the  former  are  only 
indispensable  for  certain  measurements,  such 
as  the  calculation  of  refractive  indices.  These 
scales  can  in  both  instruments  be  illuminated 
by  a  mirror  at  the  end  of  the  scale- tube.  By 
means  of  a  millimetre  scale  a  map  is  easily 
made  from  the  readings  obtained  from  the 
Fraunhofer  lines.  The  scale  of  this  instru- 
ment is  to  be  set  so  that  D  shaU  stand  at  a 
convenient  number  ;  for  the  chemical  spectro- 
scope it  is  generally  set  at  50. 

In  mapping  an  absorption  spectrum  we 
begin  by  setting  the  scale.    A  flame  coloured 
by  a  sodium  salt  is  brought  before  the  sht  of 
the  chemical  spectroscope,  or  reflected  up  by 
means  of  the  microscope  mirror  on  to  the  sUt 
of  the  micro-spectroscope ;  then  the  scale  is  ad- 
justed until  the  sodium  line  stands  at  the  same 
number  on  the  scale  that  the  D  line  stood  at. 
The  slit  is  then  illuminated  by  means  of 
artificial  hght,  say  an  Argand  gas-burner,  the 
hght  being  condensed  on  the  slit  by  a  biiU's- 
eye  condenser  in  the  case  of  the  chemical 
spectroscope.    The  fluid  to  be  examined  is 
then  placed  in  a  vessel,  such  as  a  test-tube, 
held  in  a  suitable  holder,  before  the  sht  of 
the  chemical  spectroscope,  or  in  a  small  flat- 
bottomed  tube  let  into  a  thin  slab  of  wood, 
for  the  micro-spectroscope.    If  the  solution 
be  too  darkly  coloured  to  transmit  the  spec- 
trum, either  a  thinner   layer  or  a  more 
dilute  solution  must  be  used.  Hermann's 
hsematoscope  is  frequently  used  for  this  pur- 
pose, as  by  means  of  a  screw-adjustment  any 
depth  of  fluid  can  be  examined;  it  is  only 
apphcable  to  the  chemical  spectroscope.  The 
slit  must  not  be  too  wide,  and  the  focus  should 
not  be  altered  after  the  sodium  line  has  once 
been  focussed.    A  black  cloth,  to  exclude 
extraneous  hght,  should  be  used  to  cover  the 
chemical  spectroscope.     Bands  in  the  red 
end  of  the  spectrum  are  best  seen  by  artificial 
hght,  in  the  violet  by  dayhght.    For  examin- 
ing jDortions  of  organs  or  tissues  a  compres- 
sorium  is  very  useful,  as  various  degi'ees  of 
thickness  can  then  be  examined. 

When  publishing  results,  it  is  necessary  to 
give  the  measurements  of  absorption  bands 
in  terms  of  a  universal  scale.  Now,  no  two 
arbitrarj'  scales  agree,  so  that  all  measure- 
ments should  be  reduced  to  wave-lengths, 
denoted  by  the  sign  XX.  Zeiss's  micro- 
spectroscope  is  provided  with  a  wave-length 
scale,  but  the  readings  of  any  spectroscope 
may  be  reduced  to  wave-lengths  by  means  of 
an  inter2}olation  curve.  A  sheet  of  logarithm 
paper  has  the  arbitrary  number  of  the  scale 
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of  the  spectroscope  written  out  along  the  top 
line,  each  tenth  of  an  inch  corresponding 
-to  one  division  of  the  scale.  Along  the  side- 
line, at  right  angles  to  this,  the  wave-lengths 
are  written,  each  tenth  of  an  inch  here 
bein"  made  to  correspond  to  two  millionths 
of  a  millimetre.  It  is  convenient  to  begin  at 
the  top  of  this  line  with  410  millionths  of  a 
millimetre,  then  the  next  inch  division  has 
430  placed  opposite  to  it,  and  so  on  down  to 
730.  On  referring  to  Angstrom's  numbers, 
the  wave-lengths  of  the  principal  Framihofer 
lines  are  found  to  be  as  follows  in  millionths 
of  a  millimetre:  A  =  760,  a  =  718,  B  =  686, 
0  =  656,  D  =  589,  E  =  526,  b  =  516,  F  =  486, 
<jc  =  430.  Then-  value  on  the  arbitrary  scale 
of  our  spectroscope  has  been  determined  by 
actual  measmrement.  By  means  of  these 
data  their  positions  on  the  paper  are  denoted 
by  small  crosses;  through  the  centres  of  these 
crosses  a  curve  is  drawn.  When  now  we 
want  to  know  the  value  in  XX  of  any  number 
of  the  scale  of  the  spectroscope,  we  can  find 
it  by  rimning  the  eye  along  the  perpendicular 
line  joining  the  top  line  with  the  cm've,  thence 
to  the  right-hand  side  line,  where  its  wave- 
length is  given.  In  other  words,  the  abscissae 
are  the  arbitrary  numbers  of  the  scale,  the 
ordinates  the  wave-lengths.^ 

Uses  of  the  Spectroscope  in  Medicine. 
It  is  not  necessary  to  describe  in  detail  the 
various  pigments  and  their  spectra  which 
have  been  discovered  in  the  animal  body. 
It  will  suffice  to  point  out  briefly  some  of  the 
apj)lications  of  the  spectroscope  to  medicine, 
especially  as  a  full  account  of  most  of  these 
pigments  is  given  in  Professor  McKendrick's 
Text-booh  of  Physiology,  vol.  i.,  and  in  Pro- 
fessor HaUiburton's  Text-book  of  Chemical 
Physiology  and  Pathology, 

In  medical  jurisprudence  the  spectroscope 
is  indispensable  for  the  detection  of  blood- 
stains on  clothing,  knife-blades,  &c.  In 
poisoning  by  carbonic  oxide  from  the  inha- 
lation of  coal  gas,  charcoal  fumes,  &c.,  the 
spectrum  of  the  blood  is  peculiar,  and  reduc- 
tion, by  means  of  sulphide  of  ammoniima, 
cannot  be  brought  about.  Other  poisonous 
gases  have  been  found  to  enter  into  peculiar 
combinations  with  haemoglobin,  such  as  nitric 
oxide,  &c. ;  doubtless  research  wiU  reveal  the 
existence  of  many  such  combinations. 

To  the  physician  the  instrument  is  useful 
in  enabling  him  to  detect  blood  and  its  de- 
composition-products, and  also  bile-pigments 
and  their  decomposition-products,  in  urine 
and  various  pathological  fluids,  under  dis- 
eased conditions,  and  from  the  administra- 
tion of  drugs.  In  the  detection  of  various 
pigments,  which  cannot  be  recognised  by 

'  By  using  the  reciprocals  of  the  numbers  ex- 
pressing the  wave-lengths,  the  curve  becomes  nearly 
a  straight  line.  The  reciprocal  of  a  fraction  is 
obtained  by  making  the  numerator  and  the  de- 
nominator change  places.  Thus,  the  reciprocal  of  i 
w  t,  the  reciprocal  of  5  is  ^,  and  of  ^  is  |,  i.e.  5. 
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other  methods,  microscopic  or  chemical,  aa 
well  as  in  enabling  us  to  form  an  idea  as  to 
the  extent  and  nature  of  the  metabolic 
changes  taking  place  under  the  influence  of 
disease,  the  spectroscope  promises  to  be  a 
helpful  guide.  In  fact,  pigments  have  already 
been  found  in  the  urine  which  can  be  pro- 
duced artificially  from  haemoglobin  and  hae- 
matin,  &c.,  by  certain  chemical  methods, 
by  means  of  which  we  have  found  out  how 
they  are  produced  in  the  body.  These  pig- 
ments serve  as  finger-posts  to  point  out  the 
various  steps  of  the  abnormal  processes  by 
which  not  only  they,  but  the  substances 
with  which  they  are  associated,  are  origin- 
ated. The  pigment  known  as  urohsemato- 
porphyrin  may  be  given  as  an  example. 
This  can  only  be  produced  in  the  laboratory 
by  the  action  of  very  energetic  reducing 
agents  on  haemoglobin  or  haematin,  yet  it 
occurs  in  many  diseased  conditions,  in  which, 
until  recently,  it  was  supposed  increased 
oxidation  took  place  ;  but  we  now  know  that 
exactly  the  opposite  occurs,  and  the  spectro- 
scope confirms  this.  Again,  the  rapidity  of 
the  reduction  of  oxyhaemoglobin  to  reduced 
haemoglobin  may  be  measured  by  the  spec- 
troscope, as  Henocque  has  shown.  Observ- 
ing the  ungual  phalanx  of  the  thumb,  at  the 
root  of  the  nail,  by  means  of  a  direct- vision 
spectroscope,  he  finds,  if  a  ligatm-e  be  quickly 
applied,  that  in  health  reduction  takes  place 
in  seventy  seconds,  whereas  in  anaemic  states 
it  may  happen  in  from  thirty  to  forty  seconds, 
being  dependent  on  the  amount  of  haemo- 
globin, the  amoimt  of  haemoglobin  reduced 
in  one  second  being  0"2  per  cent,  under  nor- 
mal conditions. 

Wertheimer  has  also  made  use  of  the  spec- 
troscope in  a  novel  and  ingenious  manner. 
He  injected  sheep-bile  into  the  femoral  and 
mesenteric  veins  of  dogs,  and  detected  the 
presence  of  the  writer's  cholohaematin  in  the 
bile  of  the  dog  within  ten  minutes  after  its 
injection  into  the  femoral,  and  five  after  its 
injection  into  a  mesenteric  vein,  showing,  as 
he  remarks,  that  the  liver  has  the  power  of 
picking  the  constituents  of  bile  out  of  the 
circulating  blood. 

Instead  of  repeating  what  is  ah-eady  known 
about  the  pigments  and  their  spectra,  atten- 
tion is  called  to  the  accompanying  chart 
(fi^.  138),  where  the  most  important  spectra 
are  figured.  In  this,  sp.  1  represents  the 
spectrum  of  oxyhaemoglobin.  That  of  the 
compounds  of  carbonic  oxide  and  of  nitric 
oxide,  respectively,  with  haemoglobin  resem- 
bles this,  except  that  the  bands  are  nearer  the 
violet.  2  is  the  spectrum  of  reduced  haemo- 
globin, got  by  adding  sulphide  of  ammonium 
to  a  solution  of  oxyhaemoglobin.  3  is  the 
spectrum  of  methaemoglobin,  a  substance 
intermediate  between  haemoglobin  and  haema- 
tin, in  which  the  oxygen  is  more  firmly  com- 
bined than  in  oxyhaemoglobin.  It  occurs 
on  the  edges  of  healing  woimds,  in  old  blood- 
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stains,  in  various  exudations,  &c.,  and  may  be 
produced  artificially  by  treating  a  solution  of 
blood  with  a  great  number  of  reagents,  which 
are  not  energetic  enough  to  split  the  haemo- 
globin into  htematin  and  a  proteid.  4  is 
the  spectrum  of  alkaline  metheemoglobin, 
which  is  very  often  mistaken  for  oxyhcemo- 
glohin  in  alkaline  urine.  It  may  be  ob- 
tained by  adding  a  little  ammonia  to  a  solu- 
tion of  methsemoglobin.  5  is  the  spectrum 
of  acid  hacmatin  in  ether;  and  6,  that  of 
aU^aline  hffimatin  in  rectified  spirit.  7  is 
that  of  reduced  hsematin,  got  by  adding  a 
reducing  agent,  such  as  ammonium  sulphide, 
to  a  solution  of  alkaline  htematin.  Haemo- 
chromogen  is  another  name  for  this  pigment. 
This  is  a  very  important  spectrum,  as  by  its 
means  blood  can  be  detected  with  great 
certainty  when  present  in  minute  traces. 
Sometimes  blood  may  be  present  in  urine, 
adhering  to  the  sediment ;  if  this  be  filtered 
off,  digested  in  rectified  spirit  containing 
ammonia,  filtered,  and  the  filtrate  treated 
with  ammonium  sulphide,  this  spectrum  is 
obtained.  Again,  in  detecting  blood- stains 
on  clothing,  knife-blades,  &c.,  the  bit  of  cloth, 
or  blade,  is  treated  with  the  same  reagents, 
with  a  similar  result.  8  is  the  spectrum 
of  acid  hsematoporphyrin,  got  by  dissolving 
haemoglobin  in  strong  sulphuric  acid  and 
filtering  through  asbestos ;  and  9,  that  of 
alkaline  haematoporphyrin,  obtained  by  dis- 
solving haematoporphyrin  in  alcohol  and 
ammonia.  These  two  spectra,  and  14 
and  15,  should  be  carefully  studied,  as  a 
condition  knowoi  as  haematoporphyrinuria 
has  lately  been  described,  first  by  the  writer, 
since  then  by  others.  In  many  of  these 
cases  it  seems  to  have  been  caused  by  the 
administration  of  sulphonal,  but  not  in  aU. 
The  urine  is  a  deep  Bm-gundy-red  colour, 
and  decomposes  very  slowly ;  a  specimen 
obtained  in  May  1890  still  remains  un- 
changed.   10  is  the  spectrum  of  normal,  and 

12  that  of  pathological,  urobilin,  in  rectified 
spirit  and  sulphuric  acid  ;  that  of  stercobilin 
is  almost  identical  with  the  latter.    11  and 

13  are  the  spectra  of  normal  and  pathologi- 
cal urobilin  respectively,  treated  in  a  spirit 
solution  with  zinc  chloride  and  ammonia, 
which  develops  a  green  fluorescence.  14  and 
15  are  the  spectra  of  acid  and  alkaline  uro- 
hsematoporphyrin.  This  pigment  can  be  ob- 
tained by  treating  hsematin  with  energetic 
reducing  agents,  aided  by  heat,  such  as  sodium 
amalgam,  zinc  and  sulphuric^  acid,  &c.  ;  at 
an  early  stage  haematoporphyrin  is  produced, 
then  this  pigment.  It  occurs  as  such,  as  the 
writer  has  discovered,  in  the  urine  of  acute 
rheumatism,  and  of  many  other  diseases, 
including  Addison's  disease.  Dr.  A.  E.  Garrod 
finds  that  its  presence  is  independent  of  blood- 
destruction  in  rheumatism,  and  must  probably 
depend  upon  a  failure  of  those  organs,  in 
which  it  should  be  metabolised  to  other 
pigments,  to  effect  such  change. 


Bilirubin^  and  bihverdin,  the  colouring- 
matters  of  human  bile,  give  only  a  general 
absorption  of  the  spectrum ;  but  either  of 
them  when  treated  with  nitric  acid  gives  16, 
that  of  Gmelin's  reaction,  when  the  spectrum 
of  the  violet  stage  is  examined.  17  is  the 
spectrum  of  Pettenkofer's  reaction  ;  and  18, 
that  of  indigo-blue  and  indigo-red  fi*om  nor- 
mal urine,  by  heating  with  hydrochloric  acid 
to  which  a  little  nitric  acid  has  been  added, 
then,  when  cold,  agitating  with  chloroform. 
This  test  succeeds  when  Jaffe's  fails. 

The  above  are  the  most  important  spectra 
from  a  purely  medical  point  of  view.  There 
are,  of  course,  other  pigments  in  the  human 
body  present  under  normal  conditions,  such 
as  myohEEmatin  and  the  histohaematins  (dis- 
covered by  the  writer),  the  hpochromes  or  fat- 
pigments,  formerly  known  as  luteins,  and  the 
black  pigments  included  under  the  name  of 
melanines.  The  last  show  no  absorption 
bands,  and  probably  arise  somehow  in  con- 
nexion with  the  lipochromes,  although  in 
cases  of  melanuria  associated  with  melanotic 
sarcomata  a  chromogen,  or  colourless  mother- 
substance,  is  present  which  on  oxidation 
changes  into  melanin.  At  all  events,  the 
origin  of  a  melanin  from  liaemoglobin  seems 
doubtful. 

Many  attempts  have  been  made  to  explain 
the  bronzing  of  the  skin  in  Addison's  disease, 
but  as  yet  physiologists  are  not  disposed  to 
accept  any  of  the  hypotheses  offered.  The 
writer  finds,  however,  that  the  suprarenal 
bodies  of  many  mammals  contain  haemo- 
chromogen,  pointing  to  the  indisputable  fact 
that  these  organs  are  concerned  in  the  down- 
ward metaboHsm  of  effete  haemoglobin ;  this, 
taken  in  connexion  with  the  presence  of 
urohaematoporphyrin  in  the  urine,  would 
seem  to  pomt  ()ut  that,  if  the  suprarenal 
bodies  are  diseased,  then  effete  blood-colour- 
ing matter  must  be  present  in  excess  in  the 
blood,  and  produce  staining  of  skin  and 
mucous  membranes. 

Charles  A.  Mac  Munn. 

SPECULUM  (Lat.)—SYN0N.:  'Fx.Specvr 
lum  ;  Miroir ;  Ger.  Speculum ;  Spiegel. 

Definition. — An  instrument  adapted  for 
exploring  the  several  channels  and  deeper- 
seated  parts  of  the  human  body.  The  chiet 
of  these  are  the  ear,  the  eye,  the  nose,  the 
mouth,  the  throat,  the  rectmn,and  the  vagina. 
For  each  of  these  there  are  specially  adapted 
instruments. 

Description. — Specula  are  made  of  various 
materials,  and  in  a  variety  of  shapes.  The 
speculum  is  intended  not  only  to  permit  and 
facilitate  inspection,  but  also  to  dilate  the 
canals  and  to  expose  parts,  in  order  that  they 
may  be  treated  surgically,  or  have  medica- 
ments appHed  to  them.  For  this  reason  a 
cylindrical  speculum  will  not  always  answer 

'  Which  is  identical  with  hseniatoidin. 
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the  piu'pose  ;  we  have,  therefore,  bivalve  and 
trivalve  specula,  and  many  other  forms.  On 
account  of  the  friability  of  glass,  other 
material  has  not  infrequently  to  be  used, 
such  as  white  polished  metal,  celluloid,  or 
wood ;  the  latter  is  objectionable,  as  it  has  no 
reflecting  power ;  but  when  it  becomes  neces- 
sary' to  apply  the  actual  cautery  through  a 
speculum,  a  substance  must  be  employed 
that  is  a  non-condiictor  of  heat  and  non- 
fi'iable,  such  as  wood. 

Varietiks. — Aural  specula. — Of  these 
there  are  several  forms,  and  some  are  known 
under  the  name  of  '  auriscopes.'  Some  have 
a  trumpet-shaped  opening,  which  facilitates 
the  introduction  of  light,  and  greatly  increases 
the  illuminating  and  reflecting  power.  There 
are  also  bivalve  aural  specula  with  a  screw 
lever,  and  others  with  handles  attached  so  as 
to  separate  the  blades. 

Eye  specula.— These  are  known  by  the 
name  of  eyelid,  retractors  and  ophthalmo- 
scopes, both  of  which  are  really  specula  for 
examining  the  eye,  though  not  generally 
classified  as  such.    See  Ophthalmoscope. 

Nasal  specula. — There  are  several  forms 
of  these,  the  great  pm-pose  they  have  to 
serve  being  that  of  dilating.  One,  known  as 
Elsberg's,  is  three-bladed. 

Throat  specula.— Specula  for  examina- 
tion of  the  throat  are  generally  called  laryngo- 
scopes.   See  Laryngoscope. 

Rectal  specula.— These  are  cylindrical, 
bivalve,  or  trivalve.  The  cylindrical  are 
made  on  the  principle  of  Fergusson's  vaginal 
speculum,  but  with  an  opening  so  as  to  ex- 
pose the  wall  of  the  rectum  at  the  part  to 
which  it  is  adapted.  The  valvular  forms  are 
made  of  white  metal. 

Vaginal  specula.— Of  these  there  are 
many  kinds.  Perhaps  the  most  tisefal  is  that 
known  as  Fergusson's,  which  is  cylindrical 
and  made  of  glass,  with  a  coating  of  mercury 
behind  it,  so  as  to  give  it  reflecting  power, 
and  backed  by  vulcanised  indiarubber.  An 
improved  variety  of  this  is  of  a  tapering  form, 
so  as  to  admit  more  light.  See  Womb, 
Diseases  of. 

Sims's  duckbill  speculum  is  of  great  use  in 
retracting  the  perinaeum  and  dilating  the 
vagina,  when  space  is  required  for  operation, 
as  in  vesico-vaginal  fistula.  Then  there 
are  bivalve  _  and  trivalve  metallic  specula. 
Wooden  cylindrical  specula  are  always  used 
when  the  actual  cautery  is  applied,  for  rea- 
sons already  mentioned.  For  the  ordinary 
purposes  glass  is  the  preferable  material,  as 
it  is  unaffected  by  caustics. 

The  uses  of  specula  will  be  found  described 
m  connexion  with  the  diseases  of  the  several 
organs  to  which  they  have  reference. 

It  is  worthy  of  record  that  many  varieties 
of  specula  have  been  discovered  among  the 
ruins  of  Pompeii,  and  that  recently  a  quadri- 
valve  vaginal  speculum  has  been  unearthed 
''^^I'e-  Clement  Godson. 
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SPEECH,    Disorders    of.— Synon.  : 

Troubles  du  Langage  ;  Ger.  Stohrungen  der 
Spirache. — Defects  of  speech  are  very  various 
in  their  nature,  degree,  and  mode  of  causa- 
tion. They  are  capable  of  being  classified 
from  several  different  points  of  view.  The 
writer  will  not  attempt  to  do  more  in  the 
present  article  than  point  out  the  nature  and 
relations  of  the  several  kinds  of  defects, 
which  will,  in  almost  all  cases,  be  found  to 
have  received  consideration  under  their  own 
proper  headings. 

^Etiology  and  Pathology. — Disorders  of 
speech  may  depend  upon  (1)  congenital,  or 
(2)  acquired  defects  of  the  brain,  or  of  certain 
of  its  nerves  and  sense-organs. 

1.  Congenital  defects. — The  most  frequent 
and  important  of  these  defects  is  deafness, 
which  entails  mutism,  so  that  the  individuals 
thus  afflicted  are  known  as  '  deaf-mutes.' 
It  must,  however,  be  borne  in  mind  that  this 
condition  of  mutism  or  dumbness  may  also 
be  brought  about  by  absolute  deafness  oc- 
curring from  any  cause  after  birth,  but  before 
the  cliild  begins  to  talk  ;  or  even  after  it  has 
learned  to  talk,  up  to  the  fifth  or  seventh 
year.    In  cases  of  the  latter  type,  the  child, 
when  without  the  accustomed  guidance  de- 
rived through  the  sense  of  hearing,  soon  forgets 
how  to  speak  and  becomes  dumb.    In  addi- 
tion to  this  class  of  cases,  there  are  those  of 
congenital  idiocy  without  deafness,  but  in 
which  the  child  never  learns  to  talk  or  arti- 
culate in  the  proper  sense  of  the  term  {see 
Idiocy).  _  There  are  also  other  cases  allied  to 
the  last,  in  which,  owing  to  some  intracranial 
lesion  occurring  either  before,  dvuring,  or  soon 
after  birth,  the  child's  subsequent  mental 
condition  is  greatly  impaired,  as  well  as  its 
motor  power.    In  these  most  deplorable  cases 
the  child  may  never  be  able  to  speak  in  any 
distinct  or  articulate  fashion,  it  may  not  be 
able  to  walk  or  even  stand,  or  it  may  only  be 
able  to  accompHsh  these  latter  acts  imper- 
fectly.   In  some  of  these  children  there  is 
evidence  of  the  existence  of  a  hemiplegia 
condition,  with   arrest   of  growth   of  the 
paralysed  limbs.     Such  patients  are  also 
frequently  subject  to  one-sided  fits ;  but  it 
is  not  certain  whether  in  these  cases  the  in- 
ability to  speak  is  especially  prone  to  occur  in 
those  who  are  congenitally  paralysed  on  the 
right  side.     In  some  of  the  less  severe 
examples  of  this  latter  type  which  have  come 
under  the  vvrriter's  observation,  speech  has 
been  merely  deferred— the  child  has  not 
commenced  to  speak  till  the  fourth,  fifth,  or 
even  the  sixth  year.    See  Dumbness. 

During  the  last  two  or  three  years  the  late 
Dr.  Hadden  has  described  several  curious 
cases  of  speech- defect  met  with  in  children, 
to  which  the  term  '  idioglossia '  has  been 
applied.  These  persons  have  to  a  certain 
extent  a  language  of  their  own ;  so  that  when 
asked  to  repeat  phrases,  they  make  use  of 
sounds  of  their  own  instead  of  those  proper 
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to  the  words  that  should  be  employed.  The 
sounds  which  they  substitute  are  said  to  be 
always  the  same  for  the  same  words,  though 
some  of  these  patients  at  least  seem  to  be 
capable  of  writing  correctly  from  dictation. 
They  may  also  show  a  fair  amount  of  intelli- 
gence generally. 

2.  Acquired    defects. — Among  acquired 
defects  of  speech  we  have  troubles  of  various 
degrees  and  kinds,  which  may  come  on  at 
any  period  between  infancy  and  old  age,  and 
which,  as  regards  duration,  may  be  tempo- 
rary or  permanent.    The  great  variation  in 
the  extent  and  nature  of  these  defects  is  due 
to  the  fact  that  the  impeding  condition  or 
lesion  may  act  (1)  upon  parts  of  the  brain 
concerned  with  the  genesis  of  thought,  and 
of  the  will  to  speak ;  (2)  upon  some  part  of 
the  nervous  channels  or  centres  concerned 
with  the  actuation  of  speech  ;  or  (3)  upon  the 
peripheral  nerves  and  organs  concerned  with 
articulation  and  vocalisation.    Thus  it  hap- 
pens that  acquired  defects  of  speech  may,  in 
one  set  of  cases,  be  associated  with  the  most 
marked  alterations  in  the   intelligence  or 
previous  mental  condition  of  the  patient, 
whilst  in  others  they  may  be  represented  by 
mere  defective  articulation  or  vocalisation. 
In  briefly  referring  to  the  principal  varieties, 
it  wiU  be  convenient  to  pass  from  the  simple 
to  the  more  complex  types. 

Proper  vocalisation  is   essential  for  the 
production  of  normal  speech  ;  where  it  alone 
is  defective  we  have  to  do  with  various  kinds 
of  aphonia,  which  may  be  due  to  very 
different  causes  {see  Voice,  Disorders  of). 
Again,  articulation  as  a  mere  motor  act  may 
be  interfered  with  or  perverted  in  diverse 
modes.    "Where  speech-movements  are  inco- 
ordinate, we  have  such  common  defects  as 
stuttering  or  stammering  {see  Stammeeing)  ; 
or  else  those  less  marked  perversions  of 
speech-movements  which  are  met  with  in 
some  cases  of  chorea.    Again,  where  the 
movements  concerned  in  speech  are  more 
simply  defective,  we  have  that  indistinctness 
of  articulation  and  blurred  utterance  which, 
in  various  degrees,  is  so  commonly  associated 
with  different  forms  of  paralysis   due  to 
cerebral  disease.    To  this  kind  of  defect  the 
name  '  Aphemia  '  is  now  commonly  appUed. 
It  presents  itself  under  many  various  condi- 
tions, and  with  different  degrees  of  com- 
pleteness.   It  may  show  itself  m  its  most 
extreme     form    in    '  labio-glosso-laryngeal 
paralysis,'  or  in  other  forms  of  bulbar  disease. 
This  blurred  or  difficult  articulation  is  also 
one  of  the  signs  met  with  in  general  paralysis 
of  the  insane,  and  in  disseminated  cerebro- 
spinal sclerosis.    Again,  it  occurs  m  associa- 
tion with  hemiplegia   caused  by  different 
lesions  in  various  parts  of  the  brain,  between 
the  bulb  below  and  the  cerebral  cortex  above. 
As  a  rule,  it  is  most  marked  and  most  per- 
sistent in  hemiplegia  due  to  disease  of  the 
pons  Varolii,  while  in  lesions  higher  up  it  is 


apt  to  be  slight  and  more  transitory,  especially 
where  such  lesions  exist  on  the  right  side  of 
the  brain.    It  is  evident,  indeed,  that  this 
kind  of  defect  is  specially  prone  to  occur 
where  there  is  damage  to  the  first  parts  of 
the  outgoing  tract  leading  from  the  kui- 
sestbetic  centres  in  the  left  third  frontal  con  ■ 
volution,  or  in  any  lower  parts  of  the  samu 
tract,  or  when  there  is  damage  to  the  actual 
motor  centres  for  articulation  situated  in 
the  bulb.    Damage  to  the  third  left  frontal 
convolution  itself  gives  rise  to  a  form  of 
speech-defect  which  is  commonly  known  as 
aphasia   {see   Aphasia).     The  writer  has 
shovra,  however,  that  this  condition  may,  in 
reality,  and  in  full  accordance  with  modern 
doctrines  as  to  the  strict  localisation  of  cere- 
bral functions,  be  induced  by  damage  in  parts 
of  the  cortex  comparatively  remote  from  the 
'third  frontal  convolution.'    Such  forms  of 
speech-defect  may  exist  without  any  very 
obvious  mental  impairment,  and  it  is  worthy 
of  note  that  they  may  sometimes  be  induced, 
without  coincident  hemiplegia,  as  a  result  of 
over-work,  either  literary  or  clerical,  or  under 
the  influence  of  great  excitement.  Eelated 
to  speech-disorders  of  this  type  are  the  other 
more  complex  and  extremely  varied  defects 
of  speech  classed  imder  the  head  of  amnesia. 
These  are  often  associated  with  grave  mental 
and  volitional  defects.    The  writer  long  ago 
pointed  out  that  they  are  especially  apt  to 
occur  in  association  with  lesions  involving 
the  convolutions  which  bound  the  posterior 
extremity  of  the  '  Sylvian  fissure.'  These 
are  parts  of  the  cortex  which  both  clinical 
and  experimental  investigations  have  shown 
to  have  much  to  do  with  visual  and  auditory 
impressions.     They  would  accordingly  be 
concerned  with  the  appreciation,  on  the  one 
hand,  of  printed  and  written  characters,  and, 
on  the  other,  of  spoken  words;  and  seeing 
that  such  parts  of  the  cortex  must  also  afford 
the  starting-points  for  volitional  incitations 
to  acts  of  writing,  reading,  and  speaking,  it 
can  easily  be  understood  how  much  damage 
to  the  brain  in  these  regions  may  interfere 
with  intellectual  '  appreciation,'  as  well  as 
with  intellectual '  expression.' 

Finally,  in  this  relation,  reference  should 
be  made  to  certain  forms  of  speechlessness 
occasionally  met  with  in  hysterical  females, 
or  in  the  insane  of  both  sexes,  in  which  there 
may  be  a  deficiency  of  will  to  speak,  de- 
pendent upon  perverted  cerebral  action,  either 
without  or  with  a  discoverable  basis  of  actual 
morbid  changes.  In  such  cases  patients  may 
remain  dumb  for  months  or  for  years ;  there 
may  be  no  apparent  motive,  or  the  speech- 
less condition  may,  in  the  insane,  stand  m 
direct  or  indirect 'relation  to  certain  delu- 


sions, mi      4.  4- 

Prognosis  and  Teeatment.— The  treat- 
ment of  these  various  defects  of  speech  will, 
of  course,  depend  upon  their  nature,  causes, 
and  associated  conditions.    Eeference  must, 
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therefore,  be  made  to  the  several  special 
articles  in  which  the  different  forms  of  such 
■  defects  are  considered.  It  may  be  said  here, 
however,  that  most  of  the  forms  of  speech- 
disorder  dependent  upon  congenital  defects 
are  comparatively  little  amenable  to  treat- 
ment. Those  due  to  brain-lesions  occurring 
later  in  hfe  are  oftener  mere  temporary 
defects,  diminishing  after  longer  or  shorter 
periods,  as  the  effects  of  the  original  lesions 
become  lessened  by  time  and  treatment. 
Some  of  the  marked  cases  of  aphemia,  more- 
over, are  capable  of  being  cured  or  greatly 
improved  by  careful  daily  drilling  in  the 
articulation  of  vowel-sounds  and  short  words, 
provided  this  exercise  be  persistently  and 
methodically  carried  out. 

H.  Chaelton  Basxian. 

SPERMATORRHCEIA  (o-Trep/xa,  seed  ; 
and  pe'co,  I  flow). — Synon.  :  Fr.  Spermator- 
rliee;  Ger,  Sam&njiuss. 

Definition. — A  real  or  apparent  discharge 
of  seminal  fluid,  occurring  without  voluntary 
sexual  excitement. 

Two  varieties  may  be  recognised :  (1)  True 
spermatorrhoea  is  the  discharge  of  sperma- 
tozoa from  the  urethra,  or  in  the  urine,  at 
periods  other  than  during  sexual  excitement. 
(2)  False  spermatorrhoea  or  2>'>'Ostatorrh(xa, 
is  the  discharge  of  a  seminal-Kke  fluid,  desti- 

■  "tute  of  spermatozoa. 

Etiology. — Local  irritation,  whether  from 
masturbation  or  from  some  diseased  or  dis- 

■  ordered  condition  of  the  genital  organs,  is 
•  the  caiise  of  spermatorrhoea  in  the  first  in- 
stance. General  or  local  morbid  conditions, 
such  as  balanitis,  phimosis,  a  long  prepuce, 
urethral  catarrh,  irritability  of  the  prostate,  a 
■tender  spot  in  the  urethra,  varicocele,  spas- 

:  modic  contraction  of  the  levator  ani  from 
:  Tectal  irritation,  worms  in  the  intestinal  canal, 

■  -constipation,  and  changes  in  the  nerves  or 
nerve-centres  supplying  the  genito- urinary 

:  tract,  inducing  either  hyperesthesia  or 
.  anaesthesia,  serve  as  excitants.  Any  of 
t  "these  states  may  give  rise  to  masturbation,  or 
:  masturbation  may  in  turn  cause  most  of 

■  them.  Should  the  conditions  that  determine 
:  the  irritation  persist,  the  very  smallest  mental 
I  -or  local  stimulus  is  sufficient  to  continue  the 
i  disease  indefinitely. 

Symptoms. — The  first  symptom  that  alarms 
'  the  subject  of  spermatorrhoea  is  the  occur- 
:  rence  of  frequent  nocturnal  emissions,  at  first 
with,  and  afterwards  without,  erotic  sensa- 
;  tion.  These  reduce  his  strength,  render  him 
;  weak  and  irritable,  and  gradually  prey  upon 
i  his  mind ;  and  if,  as  frequently  happens, 

■  masturbation  be  practised,  they  induce  a 
condition  of  extreme  mental  depression. 
When  the  patient  reaches  this  state,  the  mere 
reference  to  sexual  matters,  the  sight  of  any- 

■  thing  lewd,  the  act  of  defaecation,  or  a  chance 

■  Imitation  of  the  penis  during  walking,  riding, 
or  driving,  is  often  sufficient  to  cause  an 


abortive  or,  it  may  be,  a  complete  emission. 
The  discharge  may,  in  advanced  cases,  find 
its  way  into  the  bladder  and  be  passed  with 
the  m'ine ;  a  condition  which  is  regarded  by  the 
patient  as  the  most  serious  of  all.  The  dis- 
charge may  be  the  ordinary  seminal  fluid; 
or  it  may  be  less  in  quantity,  clearer,  tena- 
cious, more  like  synovial  fluid  in  appearance 
and  consistence.  In  the  latter  case  it  seldom 
contains  spermatozoa,  but  it  is  usually  only 
the  forerunner  of  the  other  more  serious  state, 
or  it  may  intermit  with  it.  These  conditions 
combine  to  render  the  patient  for  the  time 
being  physically  and  mentally  a  wreck, 
sleepless,  listless,  nervous,  anaemic,  and  with 
an  old  and  insipidly  anxious  look  upon  his 
muddy  or  pimpled  face.  Intercourse  becomes 
well-nigh  impracticable,  the  discharge  of 
semen  occurring  before  the  introduction  of 
the  organ ;  or  erection  may  be  impossible  or 
imperfect. 

Diagnosis. — In  the  diagnosis  of  the  cause 
of  spermatorrhoea,  the  condition  of  the  ex- 
ternal genitals  must  first  be  determined. 
The  presence  of  a  tender  spot  in  the  urethra, 
or  the  existence  of  hyperaesthesia  or  anaes- 
thesia or  stricture,  can  be  made  out  by  pass- 
ing a  catheter.  The  acorn-pointed  bougie  is 
the  best  for  diagnosing  the  exact  seat  of  such 
troubles.  The  discharge  itself  must  be  found 
and  examined  microscopically,  the  presence 
of  spermatozoa  establishing  true  spermator- 
rhoea. Glairy  fluids,  like  that  of  prostator- 
rhoea,  occur  in  the  urethra  dmring  the  last 
stages  of  a  gleet,  or  in  straining  at  stool,  and 
also  in  stricture.  The  history  of  the  case, 
and  catheterism,  readily  clear  up  the  cause 
of  the  discharge. 

Prognosis. — In  the  generality  of  instances 
the  patient  gets  quite  well,  either  by  ordinary 
care  on  his  own  part,  or  by  medical  treat- 
ment. In  other  cases,  hov^ever,  the  develop- 
ment of  some  inherited  disease  manifests 
itself  simply  from  the  weak  condition  to 
which  the  patient  is  reduced.  In  some  in- 
stances dementia  or  melancholia  is  induced, 
and  the  patient  continues  his  impure  habits 
even  whilst  under  watch  and  ward  in  a 
lunatic  asylum. 

Treatment. — Should  any  local  irritation 
appear  sufficient  to  cause  spermatorrhoea,  it 
ought  to  be  treated  and  removed  if  possible. 
A  long  prepuce  should  be  cut  off,  balanitis 
ciu:ed,  a  varicocele  relieved,  or  rectal  irrita- 
tion removed.  To  prevent  mastiirbation  many 
plans  have  been  tried,  such  as  the  application 
of  iodine  to  the  penis,  or  touching  the  parts 
with  caustics,  which,  by  the  pain  they  cause, 
prevent  the  patient  meddling  with  the  organ. 
These  measures,  or  such  as  these,  combined 
with  encouragement  from  the  medical  atten- 
dant, and  resolution  on  the  part  of  the  patient, 
will  help  towards  a  cure.  The  situation  of  a 
tender  spot  in  the  urethra  can  be  made  out 
by  a  bougie — the  acorn-pointed  bougie  being 
the  best,  or  by  pressure  on  the  perinreum ;  or  it 
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may  be  possible  to  see  a  local  change  by  the 
urethroscope.  When  discovered,  the  tender- 
ness may  be  relieved  by  counter-irritation  to 
the  perinEEum,  or  by  applying  caustics  du'ectly 
to  the  tender  surface,  either  in  substance  or 
in  solution.  The  solution  chiefly  used  is  one 
of  nitrate  of  silver,  varying  in  strength  from 
five  to  sixty  grains  to  the  ounce,  and  it  is 
best  applied  by  the  silver  syringe-catheter, 
the  flexible  tube,  or  through  the  urethro- 
scope. The  patient's  digestion  and  impaired 
physical  and  mental  condition  must  be  looked 
after.  Stomachic  and  nervine  tonics,  such  as 
gentian,  strj'chnine,  phosphates,  and  iron,  are 
the  most  useful,  and  must  be  given  for  some 
time.  To  allay  irritabihty  of  the  genital 
organs,  the  bromides  and  belladonna  may 
be  given,  separately  or  in  combination.  For 
hypersesthesia  the  extract  of  belladonna,  in 
half-grain  doses  morning  and  evening,  is 
especially  useful ;  it  may  be  given  with  the 
tonics  recommended  above.  Should  anaesthe- 
sia of  the  urethra  and  genitals  exist,  galvanism 
has  been  tried  and  has  proved  successful. 
The  patient  should  sleep  on  a  hard  bed,  and 
get  up  the  moment  he  wakes.  A  separate 
bedroom  should  be  disallowed.  Cold  hip- 
baths morning  and  evening,  rectal  injections 
of  cold  water,  walking  exercise,  and  mixing 
in  company  as  much  as  possible,  are  useful 
adjuvants  to  treatment.  Various  mechanical 
contrivances  have  been  suggested,  but  atten- 
tion to  the  moral  and  physical  health  will  do 
much  to  allay  nocturnal  emissions.  See 
Masturbation. 

James  Cantlie. 

SPEZIA,  Bay  of,  in  Central  Italy. 

A  calm,  moist,  moderately  warm,  equable 
winter  climate.  Mean  winter  temperature, 
50^  F.  See  Climate,  Treatment  of  Dis- 
ease by. 

SPHACELUS  (o-^aCo),  I  destroy).— The 
process  of  mortification ;  or,  more  correctly, 
the  dead  mass  resulting  from  this  process. 
See  Gangrene. 

SPHINCTERS,  Disorders  of.— Sy- 
NON. :  Fr.  Troubles  des  Sphincters ;  Ger. 
Stdlirungen  der  SchliessmusJceln. 

From  a  practical  point  of  view,  it  is  here 
only  needful  to  refer  to  disordered  actions  of 
the  sphincters  of  the  bladder  and  of  the 
rectum.  The  disorders  themselves  are  in 
each  case  of  two  kinds.  AVe  may  have  to  do 
with  sfasm  of  the  sphincter  vesicae  or  of  the 
sphincter  ani,  leading  to  or,  at  least,  aiding 
in  bringing  about,  retention  of  iirine  and 
retention  of  faeces  respectively;  or,  on  the 
other  hand,  there  may  be  paralysis  of  these 
sphincters,  leading  to  incontinence  of  urine, 
and  favouring  incontinence  of  faeces. 

jEtiology  and  Pathology. — These  oppo- 
site modes  of  disordered  function  of  the 
sphincters  of  the  bladder  and  the  rectum 


may  be  variously  induced ;  but  the  causes 
may  be  ranged  in  three  principal  categories, 
according  as  they  are — (1)  of  perijjheral  or 
reflex,  (2)  of  8p)inal,  or  (3)  of  cerebral  origin. 

1.  Peripheral  causes.  —  These  are  not 
always  distinct  from  those  of  the  next  cate- 
gory, and  they  more  frequently  reveal  them- 
selves as  spasms  than  as  paralyses,  except 
when  the  cause  is  some  actual  inflammatory 
disease  (peripheral  neuritis)  involving  the 
nerves  which  supply  the  sphincters.  Reten- 
tion of  urine  due  to  reflex  spasm  of  the 
sphincter  of  the  bladder  is  frequent  enough, 
especially  in  stricture  of  the  urethra  or  stone 
in  the  bladder.  On  the  other  hand,  a  weak 
action  of  the  sphincter,  with  undue  irritabihty. 
of  the  bladder,  may  lead  to  nocturnal  incon-  - 
tinence  of  urine  in  children.  Temporary 
paralysis  of  both  sphincters  may  occasionally 
be  induced  by  a  kind  of  cerebral  reflex,  under 
the  influence  of  fright.  Spasmodic  conditions 
of  the  sphincter  ani  may  be  induced  by  the- 
irritation  of  fissures  or  small  ulcers  just 
within  the  anus,  and  may  tend  greatly  to 
increase  the  sufl'ering  of  the  patient  during- 
or  after  defaecation. 

2.  Spinal  causes.— The  majority  of  the 
cases  of  disordered  action  of  the  sphincters 
will  be  due  to  this  class  of  causes.  They  are 
incidents  of  functional  or  of  structural 
diseases  of  the  spinal  cord,  acting  upon  the 
nerves  by  which  such  sphincters  are  supphed. 
Here,  too,  we  may  have  irritation  of  the 
spinal  centres,  causing  spasms  and  corre- 
sponding retention  of  urine  or  of  faeces  ;  or 
we  may  have  pressvue  upon  or  destructive 
lesions  of  the  same  parts,  in  the  lower  lumbar 
region  of  the  cord,  leading  to  paralysis  of  the 
sphincters,  and  a  corresponding  incontinence 
of  tirine  or  of  faeces.  Irritation  or  destnac- 
tion  of  the  channels  in  the  cord,  by  which 
voluntary  incitations  are  conducted  to  these 
lumbar  centres,  may  also  lead  to  spasm  or 
paralysis  of  either  of  the  sphincters  {see 
Spinal  Cord,  Diseases  of).  In  many  struc- 
tural diseases  of  the  cord  entailing  para- 
plegia, paralysis  of  the  sphincters  (owing  to 
its  different  sequelae)  becomes  an  important 
condition,  which  notably  influences  the 
gravity  of  the  disease,  and  demands  the 
exercise  of  great  care  in  counteracting  its 
effects,  as  far  as  this  may  be  possible.  See 
Spinal  Cord,  Special  Diseases  of :  9.  Soften- 
ing of. 

3.  Cerebral  causes. — In  cerebral  disease, 
where  the  mind  or  consciousness  is  profoundly 
affected,  there  may  be  incontinence  of  fffices 
or  of  urine.  Yet  such  events  can  scarcely  bie 
said  to  be  due  to  a  disordered  action  of  the 
sphincters.  If  no  restraining  or  inhibitive 
power  be  exercised  by  the  cerebral  hemi- 
spheres, then  the  spinal  reflex  mechanisms 
regulating  the  action  of  the  detrusor  muscles 
and  of  theh-  related  sphincters  are  called 
into  play  from  time  to  time.  The  latter  be- 
come relaxed  coincidently  with  the  contrac- 
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tion  of  the  expulsor  muscles  of  the  bladder 
or  rectum,  when,  from  either  viscus,  a  sufli- 
ciently  powerful  set  of  afferent  impressions 
passes  to  the  related  spinal  centre.  So  that 
in  hemiplegia  with  mental  impairment,  in 
dementia,  or  in  stupor  or  coma,  we  commonly 
meet  with  incontinence  of  urine  and  of  Iteces. 
Over-action  or  spasm  of  these  sphincter 
muscles  may  also  occm-  under  various  per- 
verted cerebral  conditions,  especially  in 
hysteria;  thus  occasioning  an  undue  reten- 
tion of  the  contents  of  the  bladder  or  of  the 
rectum,  as  the  case  may  be. 

The  sphincter  of  the  vagina  is  also  liable  to 
be  affected  by  spasm,  but  this  subject  is  con- 
sidered in  another  part  of  this  work.  See 
Vagina,  Diseases  of. 

Treatment.— The  treatment  of  disorders 
of  the  sphincters  must  of  course  depend  upon 
the  natm-e  of  the  cause,  and  upon  the  nature 
of  the  particular  defect  existing  in  each  indi- 
vidual case.  When  the  exciting  cause  is 
local,  it  must  be  remedied  if  possible.  Where 
due  to  structural  disease  hi  the  spinal  cord 
or  in  the  brain,  the  above  disorders  present 
themselves  among  many  other  morbid  signs 
and  symptoms  ;  and  in  these  cases  we  must 
always  strive  to  correct,  as  far  as  it  may  be 
possible,  the  original  and  common  cause  of 
the  morbid  symptoms  in  question. 

H.  Charlton  Bastian. 

SPHYGMOGRAPH,  The  (o-^vy^o'r, 
the  pulse  ;  and  ypac^o),  I  write). 

Definition. — The  pulse-writer ;  an  instru- 
ment devised  to  record  the  form  of  the  move- 
ments of  the  arterial  pulse. 

History. — The  idea  of  this  instrument  is 
as  old  as  Gahleo,  but  it  is  only  in  recent 
years  that  it  has  assumed  a  practical  form. 
The  first  registering  instrument,  for  record- 
ing the  movements  of  an  artery,  was  used  by 
Ludwig  in  1847,  ten  years  after  Herisson 
had  devised  his  sphygmometer,  by  which  he 
showed  in  a  column  of  fluid  the  movements 
of  the  pulse.  It  was  with  this  instrument 
that  Chelius  demonstrated  the  second  wave, 
or  dicrotism,  of  the  normal  pulse. 

Vierordt  was  the  first  to  construct  a  sphyg- 
mograph  which  could  be  applied  on  man, 
utilising  an  idea  of  King's,  who  had  previ- 
ously demonstrated  the  pulsation  of  the  veins 
in  the  neck  by  attaching  to  them  a  delicate 
lever.  The  instrument  of  Vierordt,  however, 
did  not  record  the  form  of  the  pulse-move- 
ments accurately,  and  for  the  most  part 
registered  only  a  series  of  uniform  curves. 
This  physiologist  remarked  that  the  problem 
was  to  place  on  the  pulse  a  very  delicate 
elastic  spring,  and  by  means  of  it  to  transmit 
the  movements  of  the  pulse  to  the  writing 
lever.  Marey  succeeded  in  doing  this  by 
the  invention  of  his  sphygmograph,  which 
became,  after  the  publication  of  his  work  in 
1B6B,  forthwith  applicable  for  clinical,  as  well 
as  physiological,  research.    Its  introduction 
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gave  the  study  of  the  pulse  a  scientific  basis, 
by  caiising  the  arteries  to  write  their  auto- 
graphs, and  thereby  restored  to  its  first 
importance  the  neglected  art  of  reading  the 
pulse. 

Description. — Although  there  are  now 
several  sphygmographs  at  work  in  the  field  of 
chnical  inquiry  (Marey's,  Pond's,  Dudgeon's), 
it  will  be  necessary  to  describe  only  that  of 
Marey,  which  is  most  commonly  in  use. 

The  essential  part  of  the  instrument  is  a 
dehcate  spring,  armed  at  its  free  end  with  an 
ivory  pad  which  rests  upon  the  artery.  The 
spring  is  fixed  by  its  other  extremity  to  the 
frame-work,  and  receives  the  pulse-move- 
ments, which  are  transmitted,  amplified,  and 
recorded  by  an  arrangement  of  two  levers. 
The  lower  lever  is  hinged  to  the  steel  sprmg, 
so  that  it  can  move  up  and  down  at  its  free 
end,  which  terminates  in  a  vertical  knife- 
edge  considerably  above  the  ivory  pad  which 
rests  on  the  artery.  This  knife-edge  can  be 
raised  or  lowered  by  means  of  a  screw,  and 
so  adjusted  and  maintained  in  contact  vfith 
the  upper  lever,  near  its  centre  of  motion. 
This  second  or  upper  lever,  which  points  in 
the  opposite  direction  to  the  lower  one,  is 
very  light,  and  carries  at  its  free  end  a  pen, 
which  records,  on  a  plate  moved  by  clock- 
work, the  vertical  movements  transmitted  to 
it  through  the  first  lever,  from  the  spring 
resting  on  the  artery.  By  this  arrangernent 
of  levers  the  movements  originally  received 
by  the  spring  from  the  artery  are  amplified 
some  fifty  times  in  the  record. 

The  tracing  is  called  a  pulse-trace  or 
spJiygmogram,  and  consists  of  a  series  of 
pulsations,  varying  in  mmaber  and  form 
according  to  the  fr-equencyandthe  characters 
of  the  pulse.    See  Pulse. 

The  frame  of  the  instrument,  to  which  the 
spring  is  fixed,  holds  the  clockwork  by  means 
of  which  the  recording  plate  is  made  to 
travel. 

The  framework  is  also  made  so  as  to  fit 
easily  on  the  arm,  and  is  retained  in  position 
by  straps,  the  arm  resting  on  a  suitable  pad 
or  cushion. 

The  regulation  of  the  pressure  of  the  spring 
on  the  artery  is  one  of  the  most  important 
points  in  the  application  of  the  instrument. 
It  requires  to  be  accurately  regulated  and 
measured,  in  order  to  estimate  the  character 
of  the  pulse,  and  render  a  comparison  of 
traces  trustworthy,  as  was  first  pointed  out 
by  the  writer.  This  is  effected  by  a  regulator 
screw  connected  with  the  steel  spring,  and 
furnished  with  a  registering  dial,  which  re- 
cords the  pressure  at  which  the  maximum 
rendering  of  the  pulse  is  obtained.  By  this 
arrangement,  or  by  a  somewhat  similar  one 
devised  by  the  late  Dr.  Mahomed,  the  tension 
of  the  pulse  can  be  fairly  estimated  by  the 
sphygmograph. 

Application.— In  the  application  of  the 
instrument,  the  first  important  point  to 
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observe  is  accuracy  of  adjustment  of  the  ivory 
pad  of  the  spring  over  the  radial  artery. 
This  can  he  best  done  by  marking  the  posi- 
tion of  the  artery  with  uik,  and  then  carefully 
adjusting  the  sprmg.  Secondly,  the  pressure 
on  the  artery  must  be  regulated  by  means 
of  the  pressure  screw,  so  as  to  obtain  the 
greatest  amplitude  of  movement  by  the  lever, 
and  the  record  of  aU  the  waves  of  the  pulse. 
Thirdly,  the  friction  between  the  recording 
pen  and  the  receiving  plate,  on  which  the 
trace  is  recorded,  must  be  reduced  to  a 
minimum.  Smoked  glass  and  paper  are  the 
best  receivers ;  pens  that  write  with  ink  are 
apt  to  blur  the  finer  features  of  the  trace. 
The  tracings  on  smoked  glass  or  paper  are 
fixed  and  rendered  permanent  by  varnish ; 
the  tracing  papers,  which  should  be  well 
enamelled,  may  be  smoked  by  being  held 
over  burning  paraffin  or  camphor,  or  even 
over  an  ordinary  vesta  match.  When  the 
traces  are  recorded,  they  may  be  fixed  by 
varnish  made  of  gum  benzoin,  or  Burgundy 
pitch  in  methylated  spirit  (1  in  8),  or  ordinary 
tincture  of  tolu. 

Uses. — The  applications  of  the  sphygmo- 
graph  to  clinical  inquiry  are  numerous  and 
important.  Precision  is  given  to  the  study  of 
the  pulse,  and  by  the  aid  of  a  graphic  repre- 
sentation of  its  form  the  finger  is  taught 
what  to  feel.  A  pulse-trace  {see  Pulse, 
which  should  be  read  with  this  a/rticle) 
shows  at  a  glance  the  rate,  regularity,  and 
equality  of  the  heart-beats.  Irregularities, 
and  especially  inequalities,  that  escape  the 
finger,  are  registered ;  and  indications  as  to 
pulse-tension  and  he  art- strength,  most  im- 
portant for  prognosis  and  treatment,  are  ob- 
tained. In  acute  visceral  inflammations,  for 
instance,  slight  inequalities  in  the  pulsations 
otherwise  unrecognisable  may  be  recorded, 
and  the  first  signs  of  heart-failure,  and  the 
necessity  for  stimulants,  thus  suggested. 
Again,  the  undulatory  pulse  of  a  ventricle, 
too  weak  to  resist  respiratory  influences,  is 
disclosed  in  the  tracing  ;  and  prognosis  and 
treatment  may  be  correspondingly  modi- 
fied. 

Indications. — The  evidence  yielded  by 
the  sphygmograph  mainly  concerns :  (1)  The 
mode  of  the  heart's  contraction.  (2)  The 
condition  of  the  peripheral  circulation.  (3) 
The  state  of  the  arteries  and  their  coats. 
(4)  Valvular  diseases  of  the  heart. 

1.  The  Mode  of  the  Heart's  Contrac- 
tion.—The  sphygmographic  tracing  shows 
this  by  the  line  of  ascent.  ^Hien  the  heart- 
muscle  acts  suddenly  and  vigorously,  the 
line  is  vertical  and  lofty,  and  terminates  in  a 
pointed  summit-wave.  Unless  the  vessels 
are  over-full  of  blood,  there  follow  well- 
marked  tidal  and  dicrotic  waves.  On  the- 
other  hand,  when  the  heart's  contraction  is 
feeble,  the  line  of  ascent  is  less  vertical  and 
lofty ;  the  summit  wave  is  less  distinct ;  and 
the  tidal  and  dicrotic  waves  are  less,  or  the 


former  is  blended  with  the  summit  wave. 
The  pulse,  moreover,  unlike  the  pulse  of 
vigorous  ventricle,  is  easily  obliterated  by 
pressure.  A  note  of  the  pressure  at  which 
the  most  perfect  trace  is  collected  should 
always  be  made,  as  it  enables  the  observer  to 
compare  results  at  different  times. 

2.  The  Condition  of  the  Peripheral 
Circulation.— The  easy  or  difficult  passage 
of  the  blood  through  the  arterioles  and  capil- 
laries,  causing  low  or  high  pulse-tension,  ig 
estimated  by  the  pressure  required  to  develop 
or  to  obliterate  the  three  waves,  but  more 
especially  the  tidal  and  dicrotic  waves.  Ob- 
structed  peripheral  circulation  is  manifested 
by  increase  of  the  tidal  wave,  diminution  of 
dicrotism,  and  lessened  height  of  line  of 
ascent  and  summit  wave  (tig.  139).  Thfr 
heart,  apart  fi-om  febrile  or  nervous  excite- 
ment, contracts  less  suddenly  under  these 
conditions.  On  the  other  hand,  in  easy  and 
quick  capillary  circulation,  such  as  occurs  in 
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fevers,  the  sudden  heart-contraction  causes  a. 
more  vertical  and  higher  line  of  ascent, 
exaggerates  the  summit  wave,  lessens  the- 
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Fig.  140. 


Fig.  141. 


tidal  wave,  and  fully  develops  the  dicrotio^ 
wave  (fig.  140).  In  such  conditions  the  fully 
dicrotous  and  hyperdicrotous  traces  are  re- 
corded (fig.  141).  The  rapid  onflow  of  blood 
is,  moreover,  shown  by  the  more  sudden  fall 
of  the  line  of  descent.  It  is  by  the  compara- 
tive study  of  the  three  waves,  and  the 
pressure  required  to  record  them  fully,  that 
we  obtain  valuable  indications  as  to_  heart- 
strength  and  pulse-tension  in  acute  diseases, 
and  in  the  earliest  stages  of  some  chronic 
affections. 

8.  The  State  of  the  Arteries.-^There 

are  three  chief  conditions  of  the  ai-teries  that 
modify  the  pulse  :  {a)  The  state  of  the 
muscular  coat;  (h)  degenerative  conditions 
of  the  arterial  walls ;  and  (c)  the  presence  of 
aneurysm.  .  , 

(a)  Wlien  the  muscular  coat  is  contractea, 
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the  artery  imparts  to  the  finger  a  hard,  wiry 
sensation,  which  shows  in  the  trace  by  a 
short  Hne  of  ascent,  and  the  blending  of  the 
summit  and  tidal  waves  in  an  oblique  line  ot 
descent,  scai-cely  broken  by  dicrotism  (hg. 
142).    In  the  opposite  condition  ot  relaxea 


Fig.  142. 

arterial  coats,  the  dicrotic  and  summit  waves- 
are  enlarged,  and  the  tidal  waves  lessened. 
These  changes  can  be  experhnentaUy  illus- 
trated by  the  application  of  cold  and  heat  to 
the  surface  of  the  body.  The  cold  and  hot 
staf'es  of  ague  also  show  the  two  states. 

fb)  Inflammatory  and  degenerahve  pro- 
cesses lead  to  rigidity  of  the  arteries,  whereby 
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usually  more  affected  is  the  right,  as 
aneurysm  tends  to  imi^licate  the  innominate 
artery.  In  aneurysm  of  the  transverse  por- 
tion of  the  arch,  the  left  pulse  is  more  corn- 
only  diminished  in  force  and  amplitude 


m 


(figs.  144  and  145).     In  aneurysms  of  the 


Fig.  143. 

the  modifying  influence  of  their  elasticity 
on  the  blood-movement  is  lost.  The  blood- 
wave  in  the  radial  artery  consequently  ap- 
proaches more  to  that  imparted  by  the  heart's 
systole.  In  these  conditions  the  pulse  often 
beats  visibly,  so  that  we  are  prepared  for  the 
ampUtude  of  the  trace.  The  tidal  wave  is 
large,  nearer  to,  and  often  blended  with  the 
summit  wave,  while  the  dicrotisna  which 
occurs  early  in  the  line  of  descent  i?  badly 
marked.  The  presence  of  these  peculiari- 
ties often  leads  to  the  early  diagnosis  of 
unsuspected  atheroma  of  the  great  vessels 
(fig.  148). 

(c)  "When  the  sac  of  an  wnev/ryam  is  seated 
on  a  main  trunk  after  its  origin  firom  the 
aorta,  it  acts  as  an  elastic  bag,  and  so  modi- 
fies the  pulse-form  by  rendering  the  Une  of 
ascent  oblique,  diminishing  or  abolishing  the 
summit  wave,  modifying  the  dicrotism,  and 
more  or  less  converting  the  three  waves  into 
a  simple  curve.    To  the  finger  these  changes 
mean  retardation   (oblique  line  of  ascent) 
and  diminution  of  force  (loss  of  summit 
wave).    Such  peculiarities  in  the  left  radial 
artery  are  produced  by  an  aneurysm  of  the 
left  subclavian,  or  in  the  right  radial  by  in- 
nominate aneurysm.  When  the  aneurysm  is 
connected  with  the   thoracic  aorta  in  its 
ascending  portion,  there  is  frequently  a  dis- 
similarity between  the  two  radial  pulse- 
traces,  which  is  persistent,  one  being  smaller 
than  the  other,  more  vibratory,  or  more  easily 
obliterated  by  increased  pressure.  The  pulse 


Fig.  144. — Riglit  Radial  Tracing. 


Fig.  145.— Left  Eadial  Tracing. 

descending  thoracic  and  abdominal  aorta,  the 
dicrotic  wave  is  often  much  increased  in  both 
pulses,  while  the  right  radial  yields  usuaUy 
the  more  normally  developed  trace. 

These  signs  may  be  more  or  less  simu- 
lated by  pressure  of  tumours  on  the  arterial 
trunks,  or  by  their  partial  obstruction  by 
clots.  '  The  sphygmographic  signs  of  aneur- 
ysm, therefore,  reqiiire  to  be  confirmed  by 
the  use  of  the  ordinary  means  of  diagnosis. 
In  some  cases,  however,  the  pulse-traces 
alone  suffice  to  indicate  the  lesion  and  its 

seat.  „        TT  J. 

4.  Valvular  Diseases  of  the  Heart.— 

Valvular  diseases  of  the  heart  generally  in- 
fluence the  pulse-trace.  In  aortic  regurgita- 
tion this  is  strikingly  seen  (fig.  146).  The 
strong,  dilated  ventricle  contracts  suddenly 
on  a  large  charge  of  blood,  and  consequently 
there  is  a  lofty  line  of  ascent,  ending  in  & 
pointed  summit  wave.  The  tidal  wave  is 
small  in  proportion  to  the  trace  ;  and  the 
dicrotism,  which  occurs  later  than  normal 
in  the  line  of  descent,  is  generally  much 
diminished,  on  account  of  the  leakage  into 
the  ventricle  interfering  with  the  rebound  of 
the  blood-column 
from  the  closed 
valves.  The  dicrotic 
wave,  thus  starved, 
is  followed  by  a 
rapid  fall  in  the 
tracing,  showing 
the  quick  emptying  ^^^^  ^^g^ 

of  the  artery.    It  ,     ,   ■  ,  ^    i?  ..i, 

is  this  contrast  between  the  height  ot  the 
summit  wave  and  the  rapid  faU  of  the  trace, 
unbroken  by  any  sustaining  wave,  that  gives 
the  pulse  its  splashuig  and  collapsing  cha- 
racter. These  featvu-es,  the  smaU  dicrotisna 
and  the  rapid  fall,  mdicate  the  amount  of 
regurgitation.  In  some  cases  of  this  valve- 
lesion  the  tracing  shows  a  well-marked  tidal 
wave  and  a  fairly  developed  dicrotic  wave ; 
and  increased  pressure  by  the  spring  of  the 
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sphygmograph,  instead  of  obliterating  the 
trace  as  usual,  shows  that  there  is  a  fair 
amount  of  tension.  Such  features  commonly 
occur  in  older  persons,  in  whom  the  valve- 
defect  is  small  and  due  to  atheroma,  and  not 
to  rheumatism,  and  the  pulse-form  is  modi- 
fied by  the  addition  of  the  characters  of  the 
pulse  of  degenerated  arteries.  When  such 
features  are  observed  in  rheumatic  cases,  and 
the  trace  more  resembles  the  normal  form, 
they  point  to  perfect  compensation  and  small 
valve-defect 

In  aortic  stenosis  the  trace  testifies  to  the 
amount  of  the  lesion.  When  the  narrowing 
is  extreme  the  summit  wave  is  lost,  the  line 
of  ascent  becomes  oblique  and  gradual,  and 
the  pulse  is  felt  to  be  retarded.  More  com- 
monly a  break  in  the  line  of  ascent  marks 
the  position  of  the  summit  wave,  while  above 
it  rises  the  large  tidal  wave,  due  to  the  strong 
systole  (fig.  147).  Such  prdse 
^^n^^M^^I  traces  are  called  anacrotic, 
^HHHHnH  to  distinguish  them  from 
^^^HbHM|  the  katacrotic  traces  with 
Fig  147  their  waves  in  the  line  of 

descent.  In  cases  in  which 
the  obstruction  is  less  in  degree,  the  summit 
of  the  tracing  may  be  forked  by  a  sharp  divi- 
sion between  the  summit  and  tidal  waves. 
The  dicrotic  wave  is  lessened.  The  loss  or 
checked  development  of  the  summit  wave, 
followed  by  an  exaggerated  tidal  wave, 
arising  from  a  strong  and  often  dilated  ven- 
tricle, pushing  a  large  blood-wave  gradually 
into  the  arteries  through  the  narrowed  aortic 
orifice,  are  the  characteristics  of  this  lesion 
when  pure.  When  it  is  associated  with 
aortic  regurgitation,  the  large  tidal  wave  is 
still  pronounced. 

Mitral  valve  lesions,  which  are  less  im- 
mediately connected  with  the  arterial  blood- 
movement,  present  less  decided  character- 
istics. 

In  mitral  regurgitation  the  tracing  is 
often  of  the  normal  outhne,  and  m  such 
cases  the  compensation  is  fairly  perfect.  In 
some  cases,  in  addition  to  great  rapidity,  the 
pulse  is  small  and  shabby,  in  striking  con- 
trast to  the  vigour  of  the  impulse  (fig,  148). 


Fig  148. 


The  line  of  ascent  is  sloping,  and  the  tidal 
and  dicrotic  waves  poorly  defined.  In  other 
cases  great  irregularity  is  the  chief  featiure 
of  the  trace,  a  series  of  small,  ill- developed 
pulse-waves  being  succeeded  by  large  and 
well-formed  pulsations.  On  analysis,  the 
series  of  small,  ineffectual  heart-contractions 
correspond  to  inspiration,  and  the  fuller  and 
more  vigorous  ones  to  the  respiratory  pause. 


In  other  conditions  similar  irregularities  are 
caused  by  the  same  influences.  Dr.  Burden 
Sanderson,  who  first  referred  these  irregu- 
larities to  their  cause,  says :  '  The 
mechanical  effect  of  inspiration  is  to  aug- 
ment the  quantity  of  blood  contained  in  the 
pulrnonary  circulation,  and  hence  to  increase 
the  frequency  of  the  contractions  of  the  heart, 
■  This  increased  frequency  depends  on  the  dis- 
tended state  of  the  auricles,  in  consequence 
of  which  the  ventricles  fill  more  rapidly 
during  their  period  of  relaxation.  In  this 
way  the  length  of  the  diastolic  pause  is 
diminished,  and  the  hurried  action  of  the 
heart  satisfactorily  accounted  for;  but  the 
question  still  arises.  Why  are  the  rapid  beats 
which  occur  in  inspiration  also  ineffectual  ? 
Very  probably  because  the  mitral  valve  does 
not  close;  the  heart  being  distended  with 
blood,  its  walls  are  kept  apart  to  such  an 
extent  that  the  curtains  do  not  meet.  The 
ventricle  contracts,  but  much  of  its  blood  is 
discharged  into  the  auricle,  to  be  returned 
to  the  ventricle  as  soon  as  its  contraction  is 
over.  It  is  not  until  the  effect  of  inspiration 
in  keeping  the  auricles  fuU  ceases,  that  the 
curtains  get  near  enough  to  allow  the  heart 
to  make  an  effort  sulficiently  effectual  to 
send  a  full  tide  of  blood  into  the  aorta,  and 
thus  reheve  the  distended  pulmonary  cu'cula- 
tion.' 

Similar  peculiarities  are  occasioned  by  the 
same  mechanism  in  tricuspid  regurgitation 
and  dilated  heart. 

In  mitral  stenosis  the  sphygmographic 
evidence  is  very  important.  The  pulse- 
tracing  shows  irregularity  in  the  line  of 
descent,  which  often  is  greatly  prolonged 
through  a  missed  pulsation — a  true  inter- 
mission in  the  beat,  and  sometimes  broken 
by  the  interpolation  of  a  small,  abortive 
pulsation  (fig.  149).    These  abortive  pulsa- 
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tions  are  due  to  over-distension  of  the 
auricle,  causing  prematm-e  auricular  con- 
tractions, which  propagate  themselves  to  the 
ventricle,  and  so  produce  a  ventricular  con- 
traction on  a  small  charge  of  blood.  They 
mostly  occur  during  inspiration,  fi-om  the 
causes  above  mentioned.  The  rhj'thmical 
relations  between  the  contractions  of  the 
auricle  and  the  ventricle  are  thus  distm'bed, 
and  hence  the  features  just  described. 

These  are  the  special  characters  of  the 
pulse  of  mitral  stenosis.  In  some  cases, 
where  the  stenosis  is  not  gi"eat  and  the  com- 
pensation perfect,  the  pulse  is  regular  in 
time  and  form,  or  nearly  so;  but  in  these 
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cases  characteristic  irregularities  can  often  i 
be  produced  by  vigorous  exertion. 

Finally,  in  therapeutical  investigations  the  ' 
sphygmograph  is  indispensable  as  a  means 
of  discovering  the  influence  exerted  by  a 
di-ug  on  the  state  of  the  vessels,  on  the  con- 
dition of  the  peripheral  circulation,  and  on 
the  vigour  of  the  heart.  The  modifications 
in  the  form  of  the  pulse-trace  above  described 
enable  the  investigator  to  estimate  these 
effects.  B.  Walter  Foster. 

SPINA  BIFIDA  {spina,  the  spine ;  and 
bifid(^,  cleft).  — Synon.:  Fr.  Hydrorliachia 
Congenitale ;  Ger.  Biickenspalte. 

Definition. — A  congenital  malformation, 
with  arrest  of  development,  of  the  laminse 
and  spinous  processes  of  some  portion  of  the 
spinal  column. 

Generally  there  is  a  deficiency  of  two  or 
three  spinous  processes  and  the  laminae  ;  the 
rudimentary  portions  of  the  arches  of  the 
vertebriE  being  spread  out  and  irregularly- 
expanded.  The  spinal  cord  being  thus  left 
unprotected,  its  membranes  protrude  through 
the  aperture  posteriorly,  forming  a  kind  of 
hernial  tumour. 

Anatomical  and  Clinical  Characters. — 
At  birth  the  tumour  in  spina  bifida  is  gene- 
rally about  as  large  as  a  vralnut,  and  either 
spherical  or  ovoid  in  form.    It  may  be  met 
with  in  any  part  of  the  spinal  column,  but 
with  rare  exceptions  it  occurs  in  the  lumbar 
or  lumbo-sacral  region.   The  tumour  is  filled 
with  cerebro- spinal  fluid,  and  is  therefore 
always  tense,  with  distinct  fluctuation;  its 
tension  increases  when  the  child  cries,  and 
may  be  diminished  by  pressure.    The  cuta- 
neous covering  of  the  tumour  is  generally 
very  thin  and  attenuated,  sometimes  having 
the  appearance  of  a  transparent  membrane, 
of  a  bluish  or  congested  colour.    In  other 
cases  the  skin  is  of  its  normal  thickness  and 
colour.  The  nerve-trunks,  forming  the  cauda 
equina,  frequently  traverse  the  interior  of  the 
sac  in  the  median  line,  and  after  being  re- 
flected from  the  posterior  wall  of  the  sac, 
recross  its  cavity  towards  their  normal  dis- 
tribution.   The  tumour  is  nearly  always 
solitary,  but  cases  in  which  a  second  enlarge- 
ment existed  have  been  recorded. 

Diagnosis. — Difficulty  in  the  diagnosis  of 
spina  bifida  can  hardly  ever  occur,  and  the 
characters  above  described  will  readily  dis- 
tinguish it  from  the  congenital  tumours  of  a 
fatty,  fibrous,  or  cystic  character  occasionally 
met  with  in  the  same  situation. 

Complications.—  Spina  bifida  is  sometimes 
associated  with  hydrocephalus,  with  club- 
foot, or,  it  is  said,  with  some  paralytic  symp- 
toms; the  latter  complication  probably 
occurring  only  in  those  cases  in  which  the 
nerves  of  the  cauda  equina  traverse  the  sac 
of  the  tumour. 

Course  and  Terminations. — The  majority 
of  cases  of  spina  bifida  terminate  fatally, 
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often  within  a  few  days  or  weeks  of  birth ; 
the  children  dying  from  convulsions,  fre- 
quently preceded  by  rupture  of  the  sac,  and 
the  escape  of  its  contents.  When  the  fluid 
only  oozes  gradually,  relief  follows ;  and 
sometimes  spontaneous  and  complete  cure 
thus  occurs,  the  tumour  contracting  to  a 
small  nodule,  and  the  aperture  in  the  canal 
closing  more  or  less  completely.  In  some 
cases,  when  the  cutaneous  covering  is  thick 
and  normal,  the  tumour  may  gradually  in- 
crease in  size  without  material  inconvenience, 
up  to  the  adult  period  of  life,  attaining  the 
size  of  a  child's  head,  or  even  larger  dimen- 
sions. 

Prognosis.— This  must  generally  be  -un- 
favourable, especially  when  the  tmnour  is  of 
large  size  at  birth,  and  its  covering  only  thin, 
membranous,  and  vascular,  with  a  broad 
base.  When  the  base  of  the  turnour  is 
narrow,  and  its  cutaneous  covering  thick  and 
normal,  the  prognosis  may  be  more  favour- 
able, especially  if  the  malformation  be  situ- 
ated on  the  sacrum. 

Treatment. — The  result  of  any  treatment 
of  spina  bifida  must  be  extremely  doubtful, 
but  in  many  cases  the  process  of  spontaneous 
cure  has  been  successfully  imitated  by  small 
tappings  frequently  repeated,  and  followed  by 
light  compression,  covering  the  tumour  with 
cotton  wool  or  lint,  and  strips  of  plaster. 
Only  a  portion  of  the  fluid  should  be  allowed 
to  escape  at  the  time  of  operation ;  and  the 
puncture  should  always  be  made  at  the  side 
of  the  tumour,  so  as  to  avoid  any  possible 
injury  to  the  nerve-trunks  which  may  tra- 
verse the  sac.    Cases  have  been  successfully 
treated  by  the  injection  of  small  quantities  of 
iodine.    Dr.  J.  Morton  of  Glasgow  has  used 
a  solution  made  by  dissolving  10  grains  of 
iodine  and  30  grains  of  iodide  of  potassium 
in  an  ounce  of  glycerine — half  a  drachm  of 
which  solution   may  be  injected,  without 
allowing  the  fluid  contents  of  the  tumour  to 
escape,  at  intervals  of  a  week  or  ten  days. 
The  writer  has   seen  a  case  successfully 
treated  in  this  way  by  the  late  Dr.  Murray 
at  the  Great  Northern  Hospital ;  and  he  has 
I  also  employed  it  successfully  himself.  Other 
i  operative  measures,  such  as  compression  of 
!  the  neck  of  the  tumour  by  means  of  a  clamp 
or  ligature,  and  also  excision,  have  been  em- 
ployed, occasionally  with  success;  but  no 
such  attempt  should  be  made  except  under 
the  most  favourable  circumstances,  when  the 
tumour  has  a  very  narrow  base— more  or 
less  pedunculated,  and  is  situated  over  the 
sacrum;  otherwise  death  fi-om  convulsions 
or  meningitis  would  probably  follow. 

W.  Adams. 

SPINAL    ACCESSORY  NERVE, 
I    Diseases  of. — The  upper  fibres  of  the  spinal 
accessory  nerye  emerge  from  the  surface  of 
■    the  medulla  oblongata,  below  the  pneumo- 
,    gastric.    They  arise  from  a  column  of  nerve- 


794 


SPINAL  ACCESSORY  NEEVE,  DISEASES  OF 


cells  adjacent  to  the  nucleus  of  the  hypo- 
glossal, and  continuous  with  the  nucleus  of 
the  pneumogastric.  The  fibres  join  the  latter 
nerve  and  innervate  the  movements  of  the 
larynx.  Their  share  in  the  nerve-supply  to 
the  pharynx  is  undecided,  but  it  is  certain 
that  the  levator  palati  is  suppUed  by  them. 
Paralysis  of  the  vocal  cord,  tongue,  and 
palate  is  occasionally  due  to  disease  at  the 
surface  of  the  medulla  in  this  region,  and 
the  fact  that  stimulation  of  the  roots  of  this 
nerve  causes  movement  of  the  palate  has 
been  proved  experimentally  by  Horsley  and 
Beevor.  The  lower,  spinal,  fibres  of  the 
nerve  emerge  from  the  side  of  the  cord  as 
low  as  the  sixth  or  seventh  cervical  nerves, 
and  pass  through  the  substance  of  the  lateral 
columns,  arising  from  the  anterior  cornua,  in 
common  with  the  motor  fibres  of  the  upper 
cervical  nerves.  This  spinal  part  of  the  nerve 
ascends  through  the  foramen  magnum,  and 
is  connected  with  the  bulbar  portion  for  a 
short  distance ;  the  two  parts  then  separate, 
the  latter  joining  the  pneumogastric,  the 
former  passing  to  the  neck,  and  supplying 
the  sternomastoid  and  the  upper  part  of  the 
trapezius.  The  double  relation  of  the  nerve 
is  thus  correctly  expressed  in  its  name.  The 
bulbar  fibres  alone  are  '  accessory '  to  the 
pneumogastric ;  the '  spinal '  fibres  are  strictly 
part  of  the  motor  cervical  roots. 

1.  Paralysis.— Etiology.— The  nucleus 
of  origin  of  the  nerve  may  be  diseased  by 
slow  degeneration  of  the  motor  cells,  as  in 
progressive  muscular  atrophy  and  chronic 
bulbar  paralysis,  and  also  in  syringomyelia 
and  central  growths  that  spread  from  the 
cervical  region  to  the  medulla.  In  chronic 
spinal  muscular  atrophy  the  uj^per  part  of 
the  trapezius,  supplied  by  this  nerve,  is  often 
affected  later  than  any  other  muscle ;  it  is 
the  ultimum  moriens,  as  Duchenne  called  it. 
The  mtcleus  of  origin  of  the  bulbar  portion 
may  be  damaged  by  acute  processes — soften- 
ing or  haemorrhage  (acute  bulbar  paralysis) ; 
and  the  grey  substance  from  which  the  spinal 
fibres  arise  may  be  affected  in  acute  polio- 
myelitis. The  roots  of  the  nerve  are  some- 
times damaged  by  injuries,  such  as  fracture 
or  dislocation  of  tlie  upper  cervical  vertebrae  ; 
by  narrowing  of  the  foramen  magnmn  ;  by 
tumours  external  to  the  cord ;  and  especially 
by  meningitis,  syphilitic  or  simple,  in  this 
region.  The  spinal  part  of  the  nerve,  from 
its  long  course,  is  especiaUy  liable  to  suffer. 
The  nerve  is  rarely  injured  in  fractures  of 
the  skull.  The  causes  of  paralysis  of  the 
vagal  portion,  after  its  junction  with  the 
pneumogastric,  have  been  considered  in  the 
article  on  diseases  of  that  nerve.  The  spinal 
part,  in  its  course  to  the  muscles,  may  suffer 
in  rare  cases  from  rheumatic  inflammation, 
or  from  injury ;  may  be  compressed  by 
enlarged  glands ;  or  implicated  in  abscesses 
in  its  neighbourhood. 

Symptoms. — Paralysis  of  the  spinal  ac- 


cessory may  be  complete,  when  the  disease 
mvolves  the  nerve  where  both  parts  are 
united,  but  is  much  more  commonly  partial, 
on  account  of  the  extensive  origin  of  the 
spinal  portion,  and  the  early  separation  of 
the  two  divisions.  The  symptoms  indicating 
disease  of  the  accessory  part  of  the  nerve,  as 
loss  of  movement  of  the  vocal  cords,  are 
described  in  the  article  on  the  pneumogastric 
nerve.  The  paralysis  of  the  palate,  which  is 
so  often  associated,  is  best  recognised  by 
the  defective  movement  in  phonation.  See 
Palate,  Paralysis  of. 

The  loss  of  function  of  the  spinal  portion 
of  the  nerve  is  shown  by  paralysis  of  the 
muscles  which  it  supplies— the  sternomastoid 
and  trapezius.  Unilateral  palsy  of  these 
muscles  does  not  affect  the  posture  of  the 
head  ;  but  the  head,  when  behind  the  vertical 
position,  cannot  be  rotated  to  the  opposite 
side.  Paralysis  of  the  trapezius,  which  may 
occur  alone  if  the  disease  of  the  nerve  is 
behmd  the  sternomastoid,  is  almost  confined 
to  the  upper  part  of  the  muscle,  that  pro- 
ceeding from  the  occipital  bone  to  the  cla^dcle. 
The  middle  part  of  the  muscle  receives  a 
sufficient  nerve-supply  fr-om  the  cervical 
nerves  to  prevent  conspicuous  paralysis  or 
wasting,  although  the  fibres  of  the spinal 
accessory  can  be  traced  almost  to  its  lower 
border.  The  loss  of  the  upper  part  alters  the 
contour  of  the  neck,  and  the  shoulder  is  not 
raised  in  deep  inspiration.  The  shoulder 
[  can,  however,  still  be  elevated  voluntarily, 
:  this  movement  being  effected  by  the  middle 
;  part  of  the  muscle.  Abduction  of  the  arm 
by  the  deltoid  is  interfered  with,  on  account 
of  the  loss  of  the  support  afforded  by  the 
upper  part  of  the  trapezius  ;  and  the  supple- 
mental action  of  other  muscles  causes  a 
shght  rotation  of  the  scapula.  If  the  nerve 
or  its  origin  is  damaged  by  an  acute  process, 
the  paralysed  muscles  undergo  wasting, 
which  is  usually  rapid,  and  is  accompanied 
by  the  reactions  which  characterise  nerve- 
degeneration. 

Pkognosis  and  Treatment. — The  progno- 
sis and  treatment  of  paralysis  of  the  spinal 
accessory  nerve  are  those  of  the  morbid  pro- 
cess causing  the  paralysis  {see  especially 
Peogressive  Muscular  Dystrophy;  Labio- 
Glosso-Laryngeal  Paralysis;  and  Pneumo- 
gastric Nerve,  Diseases  of).  In  aU  cases, 
if  the  muscles  waste  and  present  loss  of 
irritability,  electricity  should  be  applied, 
the  voltaic  current  being  in  most  cases  re- 
quired. 

2.  Spasm. — The  muscles  supplied  by  the 
spinal  accessory  nerve  are  frequentlj^  the  seat 
of  spasm,  causing  '  torticollis,'  or  '  wrj'-neck.' 
The  spasm  is  due  to  an  affection  of  the 
centres,  probably  in  some  cases  those  in  the 
meduUa,  in  others  those  in  the  cortex  of  the 
brain.  This  affection  is  described  in  a 
special  article.    See  Wry-Neck. 

W.  R.  GOWERS. 
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SPINAL   CORD,    Diseases    of. — 

Synon  •  Fr.  Maladies  de  la  Moelle  Epvmere  ; 
Ger  KramTiTieiten  des  Biickenmarlees.— 
Though,  the  spinal  cord  is  commonly  re- 
garded as  a  single  organ,  yet  it  is  one  which 
is  very  composite  in  structure,  and  still  more 
so  in  function.  It  is  in  part  (1)  a  mere  aggre- 
gate of  connecting  fibres  between  the  body 
generally  and  the  brain— that  is,  an  accumu- 
lation of  channels  of  conduction  for  sensory 
impressions  of  all  kmds,  both  superficial  and 
deep,  on  theh-  way  to  the  brain  ;  and  also  lor 
out^'oing  motor  incitations  from  the  brain  to 
all  the  voluntary  muscles  of  the  body,  as  well 
as  to  those  pertainmg  to  the  viscera  and  their 
ducts,  and  to  blood-vessels.  In  part,  how- 
ever, the  cord  also  consists  (2)  of  a  serial 
ao-o-regation  of  more  or  less  fused  gangUa 
havmg  to  do  with  the  execution  of  voluntary 
and  ail  sorts  of  reflex  actions;  with  the 
functional  activity  of  organs ;  and  with  the 
nutrition  of  tissues. 

The  structural  bases  for  these  two  principal 
sets  of  functions  are  most  intimately  knit 
together;  those  of  the  second  set  are  not 
wholly  distinct  from  those  of  the  first— to  a 
considerable  extent  they  are  the  same  ele- 
ments, capable  of  being  called  into  play 
voluntarily,  as  well  as  in  a  reflex  manner. 

In  order  to  facilitate  references  in  the 
special  articles  on  diseases  of  the  spinal  cord 
to  the  details  set  forth  in  this  Introduction, 
it  will  be  divided  into  a  series  of  numbered 
sections. 

§  1.  General  Relations  and  Structure 
of  the  Spinal  Cord.— Continuous  with  the 
bulb  or  medulla  oblongata  above,  the  spinal 
cord  begins  at  the  level  of  the  upper  border 
of  the  body  of  the  first  cervical  vertebra, 
whilst  it  ends  in  a  narrow  pointed  extremity 
opposite  the  upper  part  of  the  body  of  the 
second  lumbar  vertebra,  or  perhaps  a  trifle 
higher.  Throughout  the  whole  of  this  extent 
it  is  enclosed  within  the  narrow  spinal  canal, 
and  is  invested  by  two  membranes,  the  j)ia 
mater  and  the  arachnoid.  Beneath  the  latter 
and  in  the  meshes  of  the  looser  pia  mater 
there  is  situated  (as  around  the  cerebrum)  a 
certain  amount  of  cerebro-spinal  or  subarach- 
noid fluid.  Enveloping  the  cord  much  more 
loosely,  outside  the  arachnoid,  is  the  firm 
spinal  dt(/ra  mater. 

The'  arrangement  of  the  several  anatomical 
components  of  the  spinal  cord  is  essentially 
similar  throughout  its  extent.  Its  two  halves 
are  marked  off  from  one  another  in  front  by 
the  deep  '  anterior  longitudinal  fissure '  (fig. 
1.50  a),  and  posteriorly  by  a  median  septum  of 
connective  tissue  rather  than  by  an  actual 
fissure.  Each  half  contains  a  central  mass 
or  core  of  grey  matter,  shaped  something  like 
a  comma.  The  grey  masses  in  the  two 
halves  of  the  cord  are  turned  back  to  back, 
and  are  connected  with  one  another  by  means 
of  an  intervening  bridge  of  matter,  answering 


to  the  '  grey  commissure.'  In  front  of  this 
bridge  of  gi-ey  matter  lie  some  white  fibres, 
constituting  the  'white  commissure.'  Through 
the  centre  of  the  grey  commissure  there  runs 
a  fine  canal — the  central  canal  of  the  cord — 
which  is  lined  with  a  layer  of  epithelium- 
like cells. 

The  thick  anterior  extremity  of  the  grey 
mabter  in  each  half  of  the  cord  is  known  as 


a.  col. 


I  coU'' 


p.  corn. 


rt.  zone. 


Fig  150.— Diagrammatic  representations  of  trans- 
verse sections  ot  Spinal  Cord,  li  natural  size. 
A.  Through  middle  of  cervical  swelling ;  a.  col., 
anterior  column  ;  I.  col.,  lateral  column ;  rt.  zone, 
root  zone;  col.  of  G.,  column  of  GoU;  a.  r.,  ante- 
rior roots;  J?,  r.,  posterior  roots;  a.  corn.,  ante- 
rior comu ;  p.  corn.,  posterior  cornu.  B.  Section 
through  mid-dorsal  region.  C.  Section  through 
middle  of  lumbar  region. 

These  figures  show,  pretty  accurately,  the  relative 
proportions  of  the  different  component  parts  of 
the  cord  in  the  three  situations  named. 

the  anterior  cornu,  and  the  much  thinner 
posterior  extremity  as  the  ^posterior  cornu. 
This  latter  approaches  near  to  the  surface  of 
the  cord  in  its  postero-lateral  region,  and  is 
here  joined  by  the  ^posterior  roots  of  the 
spinal  nerves.  Their  point  of  entry  on  each 
side  divides  the  white  substance  of  the  corre- 
sponding half  of  the  cord  into  posterior 
and  antero-lateral  columns.  The  portions  of 
the  white  substance  of  the  cord  lying  behind 
and  between  the  posterior  roots  constitute 
the  two  posterior  columns,  each  of  which  is 
agam  subdivided  by  a  sHght  superficial  fis- 
sure into  a  postero-external  tract  or  root-zone 
{'column  of  Bu/rdach'),  and  a  postero-m- 
ternal  wedge-shaped  portion,  or  '  colunvn  of 
GolV  The  portions  of  the  white  siibstance 
which  on  each  side  he  in  front  of  the  pos- 
terior roots  constitute  the  antero-lateral 
columns.  The  inner  portions  of  the  anterior 
columns  border  upon  the  anterior  fissm-e,  but 
there  is  no  real  line  of  demarcation  to  define 
the  bounds  of  the  anterior  and  of  the  lateral 
columns  respectively,  because  the  anterior 
roots  are  connected  with  the  anterior  cornua 
in  a  diffuse  or  scattered  manner,  and  not  in  a 
compact  bmidle  like  that  formed  by  the  fibres 
of  each  posterior  root. 

For  some  particulars  concerning  the  blood- 
vessels of  the  spinal  cord,  see  §  5,  (8)  and  (9). 
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§  2.  In-going  Channels  of  Conduc- 
tion to  the  Brain — The  paths  for  these 
impressions  soon  after  their  entry  into  the 
spinal  cord  by  the  posterior  roots  were  for- 
merly supposed  to  cross  to  the  opposite  half 
of  the  cord,_  decussating  with  their  fellows  of 
the  other  side.  But,  according  to  the  more 
recent  researches  of  Mott,  this  is  not  the 
case.  He  concludes  that  painful  impres- 
sions, and  those  of  temperature  (heat  and 
cold),  are  conducted  up  both  sides  of  the 
cord ;  but  that  touch  and  pressiure  sensations 
associated  with  locaHsation,  and  likewise 
muscular-sense  impressions,  are  chiefly  con- 
ducted up  the  same  side. 

Impressions  of  pain,  as  well  as  those  of 
heat  and  cold,  after  passing  with  the  nerve- 
roots  through  portions  of  the  posterior 
columns,  principally  traverse  the  central  re- 
gions of  the  grey  matter  of  the  cord.  Dis- 
ease or  damage  of  these  posterior  columns, 
as  well  as  of  the  grey  matter,  often  causes  a 
more  or  less  marked  retardation  in  the  trans- 
mission of  such  impressions. 

Impressions  of  touch  and  pressure  are  sup- 
posed to  travel  in  the  main  by  the  posterior 
columns,  though  possibly  some  of  them 
ascend  in  portions  of  the  lateral  columns. 
But  Tooth  has  brought  forward  reasons  for 
doubting  this  (Journ.  of  Physiol.  1892),  and 
inclines  to  the  view  that  they  may  travel 
upwards  through  the  substantia  gelatinosa 
of  the  posterior  horns,  mainly  on  the  same 
side,  though  to  some  extent  on  the  side 
opposite  to  that  at  which  they  enter  the 
spinal  cord. 

The  paths  traversed  by  impressions  from 
muscles  to  the  encephalon  (so  important  for 
the  regulation  of  movements)  are  not  dis- 
tinctly known ;  but  they  are  probably  double, 
and  to  be  found  in  the  posterior  as  well  as  in 
the  lateral  columns.  Those  in  the  posterior 
columns  may  go  to  the  cerebrum,  and  those  in 
the  lateral  columns  to  the  cerebellum  ('  direct 
cerebellar  tract  ')•  These  channels — that  is, 
those  going  to  the  cerebrum — were  long  ago 
said  by  Brown-Sequard  to  decussate  in  the 
pons  Varolii,  rather  than  soon  after  their 
entry  into  the  spinal  cord. 

The  path  for  the  transmission  of  impres- 
sions from  the  '  genital  centres '  in  the  lum- 
bar region  of  the  cord  to  the  brain  is  prob- 
ably situated  in  the  posterior  columns. 

§  3.  Out-going  Channels  of  Conduc- 
tion from  the  Brain. — AU  that  is  cer- 
tainly known  concerning  the  spinal  paths  for 
voluntary  motor  incitations  is  that,  below  the 
decussation  of  the  pyramids,  they  are  to  be 
found  mainly  in  the  posterior  part  of  the 
lateral  column  ('  crossed  pyramidal  tract '). 
The  fibres  descend  through  these  columns  to 
different  levels,  according  as  their  stimuli 
are  destined  to  evoke  the  activity  of  different 
nerves  and  muscles  ;  thus,  if  a  movement  of 
the  arms  is  to  be  excited,  they  go  only  as  low 
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as  to  some  part  of  the  cervical  enlargement ; 
but  if  the  movement  is  of  the  legs,  as  far  as 
to  the  lumbar  swelling.  In  each  case  such 
motor  fibres  then  penetrate  the  grey  matter 
(anterior  horns),  and  come  into  relation  with 
some  of  the  great  nerve-cells  contained  there- 
in, whence  outgoing  fibres  arise,  which  cluster 
together  outside  the  cord,  and  constitute  the 
fibres  of  the  anterior  roots.  The  motor  paths 
for  the  foot  and  leg,  in  the  lumbar  lateral 
column,  are  said  to  he  more  towards  the  cir- 
cumference of  the  cord  than  those  for  the 
thigh-muscles. 

On  the  other  hand,  some  (see  p.  803)  of 
the  pyramidal  fibres  of  the  medulla  pass  into 
and  through  the  spinal  cord  on  the  same 
side,  that_  is  without  decussating,  and  consti- 
tute the  inner  part  of  the  anterior  columns 
('  direct  pyramidal  tract  ')•  It  seems  prob- 
able that  these  fibres  of  the  direct  pyramidal 
tract  gradually  decussate  along  their  whole 
course  through  the  cord,  their  fibres  passing 
through  the  anterior  commissure  and  through 
the  grey  matter  to  reach  the  lateral  pyra- 
midal tract  of  the  opposite  side  of  the  cord. 

It  is  probably  an  error  to  suppose,  as  some 
have  imagined,  that  there  are  any  special 
routes  for  the  conduction  of  reflex  motor 
impulses  fi-om  the  brain,  apart  from  those 
concerned  with  the  excitation  of  voluntary 
movements. 

During  recent  years  additional  information 
concerning  the  composition  and  functions  of 
the  different  columns  of  the  spinal  cord  has 
been  obtained  by  the  study  of  so-called 
'  secondary  degenerations  '  (see  §  5  (13) ),  by 
developmental  investigations  (Flechsig),  as 
well  as  by  clinico-pathological  research,  and 
experiments  upon  animals.  In  thi^  way  we 
have  come  to  recognise  the  existence  of 
'  tracts '  in  the  spinal  cord  other  than  those 
to  which  reference  has  afready  been  made, 
and  to  learn  that,  though  each  tract  is  for 
the  most  part  composed  of  fibres  of  the  same 
order,  it  is  not  wholly  so.  In  some  regions, 
as  we  shall  see,  there  are  even  in  the  same 
tract  or  part  of  a  tract  both  afferent  and 
efl'erent  fibres. 

A  better  understanding  of  the  exact  situa- 
tion and  relative  size  of  the  several  tracts 
afready  referred  to,  as  well  as  of  those  about 
to  be  described,  may  be  gathered  fr'om  a  study 
of  fig.  151,  after  Schafer. 

Of  the  tracts  already  mentioned,  the  columns 
of  GoU  and  the  columns  of  Burdach,  which 
together  constitute  the  whole  of  the  posterior 
columns  of  the  cord,  are  composed  akuost 
wholly  of  dfrect  continuations  of  the  pos- 
terior nerve-roots.  This  has  been  proved  by 
cutting  these  nerve-roots  in  the  sacro-hunbar 
and  in  the  dorso-cervical  regions  respectively, 
and  subsequently  studying  the  secondary  de- 
generations thus  occasioned.  The  lower  the 
root  the  more  mesial  is  the  resulting  long 
degeneration  in  the  higher  parts  of  the  cord 
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B^G.  151. — Sections  of  Spinal  Cord  in  lower  cervical,  mid-dorsal,  and  mid-lumbar  regions  (Schafer). 
On  the  right  side  of  each  section  (he  conducting  tracts  are  indicated. 
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and  in  the  medulla  oblongata.  Thus  Schafer 
says  (Quain's  Anatomy,  10th  ed.  vol.  iii. 
p.  28)  :  '  With  regard  to  this  degeneration  in 
the  posterior  mesial  column,  it  is  to  be  noted 
that,  while  that  which  results  from  section 
of  the  lower  (lumbo-sacral)  roots  occupies  in 
the  higher  parts  of  the  cord  the  postero- 
median angle  as  above  described,  the  de- 
generation resulting  from  section  of  the 
dorsal  roots  lies  next  to  this  ;  that  resulting 
from  section  of  lower  cervical  roots  passes  up 
Goll's  column  in  its  lateral  part  next  to  the 
column  of  Burdach  ;  and  finally  that  result- 
ing from  section  of  upper  cervical  roots  is 
confined  to  Burdach's  column,  and  ends  in 
the  nucleus  cuneatus  of  the  medulla  oblon- 
gata. .  .  .  The  fibres,  as  they  enter  the  cord 
with  the  posterior  nerve-roots,  form  in  fact  a 
succession  of  lameEar  tracts,  which  lie  in 
each  case  at  first  next  to  the  posterior  cornu, 
and  become  gradually  shifted  medianwards 
by  those  which  enter  the  cord  with  the 
higher  nerve-roots.'  These  degenerations 
from  sections  of  the  nerve -roots  diminish 
markedly  in  amount  as  they  are  traced  up 
the  cord,  and  that  which  remains  is  eventu- 
ally confined  to  a  part  of  the  posterior  column 
which  contains  normally  fine  or  medium- 
sized  fibres  only,  '  From  this  it  may  be 
inferred,'  Schafer  says,  'that  the  larger  fibres 
of  the  posterior  roots— which  in  fact  form  the 
bulk  of  these  roots— have  a  relatively  hmited 
course  after  entering  the  cord.  They  prob- 
ably end  by  their  collateral  branches,  and 
ultirnately  by  their  main  ascending  branches, 
turning  into  the  grey  matter  and  breaking 
up  into  terminal  ramifications  in  the  fine 
interlacements  of  nerve-fibrils  which  occm- 
in  the  neighbourhood  of  the  nerve-cells  and 
cell-groups.' 

Of  late  years  a  small  area  of  descending 
degeneration  has  been  recognised  in  Bur- 
dach's column,  in  the  cervical  and  dorsal 
regions  of  the  cord  more  especially,  and  to 
this,  on  account  of  its  shape,  the  name 
'  comma  tract '  has  been  given.  According  to 
Dr.  Mott,  this  degeneration  occurs  not  only  in 
sections  of  the  cord,  but  also  from  section  of 
posterior  nerve-roots.  It  is  remarkable  from 
the  fact  that  it  extends  only  for  a  very  short 
distance  below  the  lesion ;  and  it  has  been 
suggested,  with  much  probability,  that  this 
area  may  represent  the  descending  branches 
of  the  cut  posterior  roots.  It  has,  of  course, 
long  been  known  that,  on  their  entrance  into 
the  spinal  cord,  the  posterior  roots  divide 
into  descending  as  well  as  into  ascending 
bundles. 

Afferent  impressions  are  conveyed,  however, 
to  the  cerebrum,  not  only  by  the  different 
tracts  entering  into  the  composition  of  the 
posterior  columns,  but  also,  as  we  have  seen, 
through  the  grey  matter :  whilst  they  are 
conveyed  to  the  cerebellum  along  two  tracts 
forming  part  of  the  lateral  columns.  One  of 
these,  known  as  the  '  direct  cerebellar  tract  * 
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(Flechsig),  begins  to  appear  in  the  upper  part 
ot  the  lumbar  enlargement,  as  a  compact 
bundle  of  fibres  at  the  periphery  of  the 
posterior  half  of  the  lateral  column,  just  out- 
side the  crossed  pyramidal  tract.  This  fasci- 
culus increases  in  size  by  the  constant  acces- 
sion of  new  fibres  as  it  passes  upwards 
through  the  dorsal  and  cervical  regions  of 
the  cord.  It  is  generally  supposed  that  these 
fibres  emanate  from  the  cells  of  Clarke's 
column  (situated  at  the  inner  and  central 
part  of  the  posterior  cornu),  and  that  they 
pass  upwards  by  way  of  the  restiform  body 
to  the  cerebellum.  The  other  afferent  cere- 
bellar tract  is  known  as  the  '  antero-lateral 
ascending  tract '  (Gowers).  It  was  formerly 
confounded  with  the  direct  cerebellar,  and 
supposed  to  be  its  anterior  prolongation;  but 
It  was  shown  by  Gowers  to  be  a  distinct 
fasciculus,  the  fibres  of  which  come  from  the 
lumbar  region  of  the  cord  below  the  com- 
mencement of  the  direct  cerebellar  tract.  It 
is  often  wedge-shaped  or  rounded,  lying  in 
front  of  the  '  crossed  pyramidal  tract.'  It 
can  be  traced  upwards  into  the  bulb  and 
pons  Varolii,  and  then  enters  the  cerebellum 
with  the  superior  peduncle,  passing  mainly  to 
the  vermis.  Its  fibres  are  intermingled  with 
those  of  the  '  descending  cerebellar  tract,'  to 
which  reference  wiU  presently  be  made. 

All  the  paths  for  afferent  impressions  to 
the  cerebrum,  with  the  exception  of  those 
for  muscular  sense,  were,  as  before  stated, 
formerly  supposed,  soon  after  their  entry  into 
the  spinal  cord  by  the  posterior  roots,  to 
decussate  with  then-  fellows  of  the  opposite 
side  (Brown-Sequard).  But  according  to  the 
recent  researches  of  Dr.  Mott  this  is  not  the 
case.  He  comes  to  the  conclusion  that  painful 
and  thermal  impressions  may  be  conducted 
through  either  or  both  sides  of  the  grey 
matter ;  but  that  tactile  and  pressure  sensa- 
tions are  chiefly  conducted  up  the  same  side 
of  the  cord,  and  that  the  same  holds  good 
for  muscular-sense  impressions.  Mott's  view 
is  borne  out  by  the  fact  that  the  secondary 
degenerations,  resulting  from  sections  of  the 
posterior  roots,  are  always  hmited  to  the 
same  side  of  the  cord ;  and  likewise  by  the 
fact  that  hemisections  of  the  cord  when  they 
are  quite  unilateral  show  no  degeneration  in 
the  posterior  column  of  the  opposite  side. 

If  we  sum  up,  then,  all  that  is  known 
or  legitimately  surmised  concerning  the  paths 
for  afferent  sensations  through  the  cord,  it 
comes  to  this :  Both  the  direct  cerebellar 
and  the  antero-lateral  ascending  tract  convey 
impressions  to  the  cerebellum ;  the  former 
has  been  supposed  to  convey  impressions  of 
the  muscular-sense  order,  and  the  latter,  if 
it  does  not  convey  impressions  of  the  same 
kind,  may  give  passage  to  impressions  of 
common  sensibility  serving  as  additional 
incitations  to  some  of  the  complex  reflex 
actions  regulated  by  the  cerebellum.  On  the 
other  hand,  the  columns  of  Goll  are  also 
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commonly  supposed  to  transmit  muscular- 
sense  impressions,  though  the  iiltimate  desti- 
nation of  these  may  be  to  the  cortex  in  tlie 
Eolandic  areas  of  the  cerebrum.  The  evi- 
dence derived  fi.-om  syringomyeha  make  it 
hit'hly  probable  that  painful  and  thermal 
icTpressions  reach  the  cerebrum  by  way  of 
-the  central  grey  matter,  in  accordance  -with 
the  views  of  Schiff.  As  to  impressions  ot 
touch  and  pressure  nothing  definite  is  known ; 
the  paths  for  these  impressions  may  lie  partly 
through  the  columns  of  Burdach,  and  partly 
through  the  grey  matter  of  the  posterior 
horns"  (Tooth),  as  the  only  other  ascending 
tracts  seem  to  be  a  series  of  short  commis- 
sural fibres  running  through  the  lateral 
columns,  and  serving  to  connect  the  nerve- 
cells  at  various  levels  of  the  posterior  cornua 
with  one  another. 

In  addition  to  the  crossed  and  the  direct 
pyramidal  tracts,  there  are  two  other  columns 
seeming  to  contain  outgoing  fibres  in  each 
half  of  the  spinal  cord.  The  most  important 
is  known  as  the  '  antero-lateral  descending 
cerebellar  tract,'  which  consists  of  fibres  that 
are  connected  with  cells  in  the  cerebellar 
cortex  of  the  same  side,  and  which  undergo 
degeneration  on  removal  of  the  correspond- 
ing half  of  the  cerebellum  (Marchi).  _  These 
fibres  form  an  extensive  circumferential  tract 
in  the  anterior  three-fourths  of  the  antero- 
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Pig.  152. — Sections  show  the '  Descending  Cerebellar 
Tract '  in  the  spinal  cord  of  the  Dog,  following 
upon  extirpation  of  the  left  half  of  the  cerebellum. 
(Schafer  after  Marchi) ;  A,  Lumbar  Coird ;  B, 
Cervical  Cord. 


The  degeneration  is  in  the  antero-lateral  column  of 
the  same  side  as  the  lesion,  except  in  B,  where 
there  is  a  little  degeneration  on  the  opposite  side. 

lateral  column,  spreading  inwards  in  front 
of  the  crossed  pyramidal  tract  to  reach  the 
intermedio-lateral  tract  of  the  grey  matter. 
The  tract  which  is  thus  marked  out  is  most 
extensive  in  the  upper  regions,  and  gradually 
lessens  in  the  lower  part  of  the  cord,  but  can 
be  traced  almost  to  its  termination.  It  em- 
braces in  the  dog  the  part  of  the  anterior 
■column  which  in  man  is  occupied  by  the 
direct  pyramidal  tract,  and  also  the  whole 
region  of  the  tract  of  Gowers,  the  fibres  of 
these  two  tracts  being  intermingled.  Some 
of  the  fibres  of  the  anterior  roots  also  exhibit 
degeneration  after  removal  of  the  cerebellar 
hemisphere,  and  are  therefore  probably 
•directly  continued  from  fibres  of  this  tract. 


The  same  holds  good  for  nearly  all  the 
efferent  cranial  nerves  (Marchi).  These  de- 
generated fibres  are  numerous  on  the  same 
side  as  the  lesion,  but  a  few  occur  in  the 
opposite  nerves. 

The  other  tract  formerly  thought  to  con- 
tain outgoing  fibres  is  now  believed,  with 
more  probability,  to  belong  really  to  the 
afferent  system  of  fibres.  It  is  known  that 
the  posterior  roots  of  the  spinal  nerves  divide 
on  their  entrance  into  the  cord  into  two 
main  longitudinal  branches,  ascending  and 
descending.  Of  these  the  ascending  branch 
has  been  hitherto  principally  referred  to,  but 
the  descending  branch  ought  also  to  undergo 
degeneration.  But  the  only  descending  de- 
generation in  the  posterior  columns  occurs 
in  a  small  tract  which  is  known  (from  its 
shape)  as  the  '  comma  tract.'  As  already 
stated.  Dr.  Mott  has  found  that  this  de- 
generation occurs  not  only  in  sections  of  the 
cord,  but  also  after  section  of  the  posterior 
nerve-roots,  and  that  on  each  occasion  it 
extends  downwards  for  a  limited  distance 
only  (half  to  three-quarters  of  an  inch).  It 
seems,  therefore,  most  probable  that  this 
degeneration  of  the  comma-tract  represents 
the  degeneration  of  the  fibres  belonging  to 
the  descending  branches  of  the  posterior 
roots. 

§  4.  Spinal  Reflexes. — The  reflexes  of 
purely  spinal  mechanism  which  are  of  im- 
portance (by  their  presence,  absence,  or 
variation)  as  indications  of  disease  of  the 
spinal  cord  in  different  longitudinal  regions 
have  been  divided  into  (a)  the  superficial  or 
sldn  reflexes,  and  (6)  the  deep  or  so-called 
'  tendon  reflexes.' 

(a)  Shin  reflexes. — The  most  important  of 
these  are  tabulated  on  page  800.  The  desig- 
nation of  the  parts  of  the  cord  upon  which 
they  severally  depend  is  based  upon  a  very 
useful  table  published  by  Dr.  Gowers. 

These  skin-reflexes  vary  much  in  different 
individuals,  as  regards  the  facility  with 
which  they  may  be  obtained.  They  are 
often  more  marked  in  children  and  in  women 
than  in  men ;  though  when  the  latter  are 
of  an  irritable  or  nervous  temperament, 
some  or  all  of  the  skin-reflexes  may  in  them 
be  well-marked  even  in  conditions  of  health. 
It  must  be  borne  in  mind,  also,  that  the 
superficial  reflexes  are  always  distinctly 
exaggerated,  when  the  corresponding  skin 
regions  are  tender  in  association  with  related 
visceral  disease  (Head). 

In  cases  where  extensive  transverse  lesions 
exist,  situated  higher  up  in  the  cord  than  the 
nerves  upon  which  any  of  these  reflexes  de- 
pend, such  reflexes  are  commonly  supposed 
to  be  exaggerated  in  intensity.  This,  how- 
ever, is  not  the  case  where  we  have  to  do 
with  total  transverse  lesions.  The  fact  that 
this  or  that  reflex  exists,  shows  not  only 
that  the  afferent  ■  and  efferent  nerves,  but 
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Name  of  Keflex 


Plantar  re/lex 

Gluteal  reflex . 
Cremasteric  reflex  . 

Abdominal  reflex 
Epigastric  reflex 

Scapular  reflex 


Mode  of  Excitation 


Tickling  sole  of  foot 


Irritation  of  skin  of  buttock  . 
Irritation  of  skin  of  upper  and 

inner  part  of  thigh 
Irritation  of  skin  of  abdomen 

along  edge  of  ribs,  and  above 

Poupart's  ligament 
Stroking  side  of  chest  over  6th 

and  5th  intercostal  spaces 


Irritation  of  skin  in  interscapu- 
lar region 


Nature  of  Result 


Movements  of  toes;  of  these 
and  foot ;  or  of  these  and  leg 

Contraction  of  glutiei 
Drawing  up  of  testicle 

Contraction  of  upper  or  of  lovifer 
part  of  abdominal  muscles 

A  dimpling  of  corresponding 
side  of  epigastric  region  (con- 
traction of  highest  fibres  of 
rectus  abdominis) 

Contraction  of  posterior  axillary- 
fold  (teres),  or  of  several  of 
scapular  muscles 


Level  of  Cord  upon 
which  Heflex  depends 


Ist,  2nd,  and   3rd  sacral 
nerves   (lower   part  of 
lumbar  enlargement) 
4th  and  6th  lumbar  nerves 
1st  and  2ud  lumbar  nerves 

8th  to  12th  dorsal  ner\'e8 


4th  to  6th  or  7th  dorsal 
nerves 


6th  or  7th  cervical  to  2nd 
or  3rd  dorsal  nerves 


that  the  path  through  the  spmal  cord  at 
the  correspondmg  level,  is  practically  un- 
damaged. It  is  not,  however,  necessarily- 
true  that  absence  of  any  of  the  reflexes  is 
an  indication  of  disease  at  the  corresponding 
level  in  the  spinal  cord.  It  may  be  so ;  but 
it  may  also  be  that  the  disappearance  of  the 
reflex  is  dependent  upon  disease  in  some 
part  of  the  afferent  or  of  the  efferent  nerves, 
leaving  the  cord  itself  intact.  Or  it  may 
also  happen  that  the  particular  reflex  is 
simply  not  to  be  obtained  in  the  individual 
vmder  examination.  Or,  agam,  with  a  com- 
plete transverse  lesion  in  the  lower  cervical 
or  in  the  upper  or  mid  dorsal  regions  of  the 
spinal  cord  in  man  all  reflexes  dependent 
upon  lower  portions  of  the  cord,  excepting 
perhaps  the  plantar,  will  (though  this  is 
contrary  to  usual  belief)  be  found  to  be 
abolished.  See  Spinal  Oord,  Special  Dis- 
eases of :  9.  Softening  of. 

Further,  it  must  be  borne  in  mind  that 
in  certain  cases  of  hemiplegia  (even  where 
hemiansesthesia  does  not  co-exist)  these  skin- 
reflexes  are  often  notably  diminished  or  even 
abolished  on  the  paralysed  side  of  the  body ; 
though  the  reverse  condition  of  things  will 
probably  obtain  in  regard  to  the  deep  or 
'  tendon  reflexes  '  next  to  be  considered.  It 
will  probably  be  fomid,  hereafter,  that  this 
repressing  effect  upon  the  skin-reflexes  is 
associated  with  the  existence  of  lesions  in 


special  parts  of  the  brain,  and  not  with 
lesions  in  other  locahties,  though  such 
several  sites  are  at  present  very  imperfectly 
known. 

(b)  '  Tendon  reflexes.' — Much  discussion 
has  taken  place  as  to  whether  these  are 
'  reflexes '  at  all,  in  the  proper  sense  of  the 
term.  Into  this  question  we  do  not  propose 
to  enter.  The  phenomena  themselves,  to 
which  alone  reference  will  be  made,  are 
chiefly  two  in  number,  namely,  ankle-clonus, 
and  that  variously  known  as  the  Tinee  phe- 
nomenon, patellar  tendon-reflex,  hnee-reflex, 
or  Jcnee-jerh.  Corresponding  phenomena  are 
met  with  in  the  upper  extremities  in  the 
form  of  '  wrist-jerk '  (produced  by  a  slight 
blow  over  the  radial  side  of  the  wrist),  and 
'  elbow-jerk '  (from  a  blow  upon  the  triceps 
tendon).  These  phenomena  are  increased 
or  diminished  under  the  influence  of  the 
same  kind  of  conditions  that  cause  increase 
or  diminution  of  the  '  knee-jerk,'  so  that  no 
further  special  reference  will  be  made  to  them. 

There  is  a  distinct  difference  in  regard  to 
the  importance  of  the  presence  of  the  '  knee- 
jerk  '  and  '  ankle-clonus  '  respectively.  The 
'  knee-jerk  '  occurs  in  health,  so  that  it  is  its 
absence,  as  weU  as  its  increase,  which  is  of 
principal  significance  m  certain  diseases. 
'  Ankle-clonus,'  on  the  contrary,  is  a  pheno- 
menon not  to  be  obtained  in  a  state  of 
health,  so  that  its  presence  was  formerly 


Name  of  Reflex 


Knee-jerk 


Ankle-clonus 


Mode  of  Excitation 


By  striking  patellar  tendon 
•with  edge  of  hand  or  with. 
percussion  hammer,  whilst 
leg  hangs  loosely  over  fellow, 
or  over  forearm  of  operator. 
Also  by  striking  quadriceps 
tendon,  above  patella 

With  knee  extended  or  very 
slightly  flexed,  by  pressing 
quickly  and  firmly  against 
anterior  part  of  sole  of  foot 
(so  as  to  stretch  calf-muscles) 
and  then  keeping  up  the  pres- 
sure 


Nature  of  Result 


A  single  upward  jerk  of  the  leg 
and  foot,  slight  or  distinct 


A  series  of  clonic  contractions 
at  the  ankle-joint,  continuing 
as  long  as  the  pressure  is 
maintained,  and  instantly 
ceasing  when  it  is  relaxed 

If  the  condition  is  very  highly 
marked  it  may  spread  to  the 
whole  limb,  or  even  to  that  of 
the  opposite  side 


Level  of  Cord  upon 
which  Reflex  depends 


2nd  and  3rd  lumbar  nerves 


1st  to  3rd  sacral  nerves 
(lower  part  of  limibar 
enlargement) 
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thought  by  some  to  be  a  positive  sign  of 
disease  of  the  spinal  cord.  Bvit  this  is_  a 
view  which  requires  limitations — and  limit- 
ations of  such  a  kind  as  to  deprive  the 
manifestation  of  ankle-clonus  of  much  of  its 
diagnostic  significance.  It  may  exist,  for 
instance,  after  one-sided  fits  dependent  upon 
disease  of  the  cerebral  cortex ;  and,  again,  it 
may  exist  to  a  well-marked  extent  where 
the  antero-lateral  columns  of  the  cord  are 
pressed  upon  at  a  certain  level,  even  though 
(as  in  the  condition  above  referred  to)  no 
lateral  sclerosis  of  the  cord  has  been  de- 
veloped. 

Both  these  physical  signs  have  during 
recent  years  attracted  much  attention. 
Ankle-clonus  was  originally  described  by 
Brown-S^quard  in  1858 ;  it  was  more  par- 
ticularly defined  in  the  human  subject  by 
MM.  Charcot  and  Vulpian  in  1866 ;  and  its 
diagnostic  importance  has  since  been  re- 
peatedly enforced  by  these  observers.  In 
1874  the  mechanism  of  the  knee-jerk,  and 
the  fact  of  its  absence  in  certain  spinal 
diseases,  especially  locomotor  ataxy,  began 
almost  simultaneously  to  engage  the  inde- 
pendent attention  of  Erb  and  of  Westphal, 
and  subsequently  of  many  other  observers. 
The  latest  information  concerning  its  me- 
clianism  and  many  of  the  conditions  which 
modify  it  may  be  found  in  an  important 
memoir  by  Dr.  Sherrington  in  the  Journal 
of  Physiology,  vol.  xiii..  No.  6, 1892,  pp.  666- 
672,  and  in  another  by  Dr.  Risien  Eussell 
in  the  Proceedings  of  the  Boyal  Society 
(vol.  liii.  p.  430). 

For  a  brief  reference  to  the  functional 
activity  of  the  vaso-motor  centres,  and  of 
their  nerves  emanating  from  the  spinal  cord, 
see  §  7,  (4)  and  (5). 

§  5.  Pathological  Data  concerning 
the  Spinal  Cord.— General  Etiology 
AND  Pathology. — The  spinal  cord  itself  may 
be  damaged  by  disease  invading  it  from  with- 
out— that  is,  taking  origin  either  in  the 
bony  canal  or  in  the  enveloping  membranes  ; 
or  it  may  be  the  seat  of  intrinsic  patho- 
logical changes.  As  the  former  conditions 
may  and  do  constantly  produce  functional 
derangements  or  actual  structural  changes 
of  a  secondary  order  in  the  cord  itseK,  we 
must  take  cognisance  of  them  here,  so  that 
the  various  peculiarities  as  to  their  occurrence 
may  be  made  known  and  considered  side  by 
side  with  those  pertaining  to  the  different 
causes  of  disease  of  intrinsic  origin,  from 
which  they  have  to  be  distinguished  at  the 
bedside. 

(a)  Extrinsic  Causes. 

(1)  Stahs  or  bullet-wounds  may  involve 
limited  regions  and  parts  of  the  spinal  cord. 

(2)  Fracture  with  dislocation  of  some  of 
the  vertebrce  (as  results  of  severe  falls  or 
other  mechanical  violence)  exists  as  an  occa- 
sional cause  of  an  associated  paraplegia,  pro- 

II. 


duced  by  the  crushing  of,  or  pressure  upon, 
the  spinal  cord.  This  is  most  apt  to  occm* 
in  the  cervical  region,  though  the  dorsal  and 
lumbar  regions  are,  to  a  less  extent,  liable  to 
similar  accidents. 

(3)  Scrofulous  caries  of  the  vertebrce  may 
exist  ia  any  of  the  regions,  and  may  or  may  not 
be  associated  with  angular  curvature  in  a  cor- 
responding portion  of  the  spine.  The  para- 
plegia, or  other  resiolt  of  interference  with  the 
functions  of  the  cord,  in  the  majority  of  cases 
of  this  disease,  is  not  due  so  much  to  its 
compression  by  diseased  bone,  as  to  the  irrita- 
tion and  subsequent  compression  of  the  cord 
by  inflammatory  products. 

(4)  Cancer  of  the  vertebrce  occurs  either 
as  a  primary  or  as  a  secondary  affection. 
Such  a  new-growth  may  involve  the  dura 
mater  or  not,  and  as  it  grows  it  may  at  first 
irritate  and  subsequently  compress  the  spinal 
cord  itself. 

Other  diseases  of  the  spine  are  rare  as 
causes  of  disease  of  the  spinal  cord.  Still 
aneurysmal  erosion  of  vertebrae  with  subse- 
quent pressure  upon  the  cord  must  not  be 
forgotten,  and  very  rarely  an  aneurysm  bursts 
into  the  spinal  canal.  Exostoses  and  enchon- 
dromatous  growths  from  the  bones  may  also 
quite  rarely  compress  the  cord. 

(5)  Cancer  of  the  spinal  meninges,  or  new- 
growths  of  other  hinds  (see  Meninges,  Spinal, 
Diseases  of),  may  also  involve  irritation,  and 
subsequently  compression,  of  the  anterior  or 
posterior  nerve-roots  or  of  the  spinal  cord 
itself  in  one  or  other  region.  Hydatids,  again, 
should  be  remembered  as  possible  causes  of 
spinal  disease,  especially  where  their  existence 
has  already  been  detected  in  the  body  in 
other  situations. 

(6)  Hcemorrhage  into  or  upon  the  me- 
ninges.— See  Meninges,  Spinal,  Diseases  of. 

The  foregoing  groups  of  causes  of  disease 
of  the  spinal  cord  give  rise  to  sets  of  symp- 
toms having  a  generic  resemblance,  because 
in  each  case  compression  acts  upon  the  cord, 
or  upon  the  spinal  roots  and  cord,  from  with- 
out, in  one  or  other  direction. 

(6)  Intrinsic  Causes. 

(7)  Hcemorrhage  occurs  with  extreme  rarity 
in  the  spinal  cord.  This  is  due,  in  the  main, 
to  the  firmer  texture  of  the  cord,  and  to  the 
greater  abundance  of  supporting  connective 
tissue  aroimd  its  blood-vessels,  as  compared 
with  that  surrounding  the  vessels  of  the  brain. 
When  haemorrhage,  of  idiopathic  origin,  does 
take  place  into  the  spinal  cord,  it  almost  in- 
variably occurs  in  the  softest  portion  of  the 
organ,  namely,  its  central  core  of  grey  matter — 
and  in  this  region  it  may  extend  for  some 
distance  upwards  and  downwards.  As  a  re- 
sult of  falls  or  blows,  also,  haemorrhage  into 
the  substance  of  the  cord  is  a  rare  event ; 
still,  under  these  conditions,  it  occurs  occa- 
sionally— mostly,  in  association  with  lacera- 
tion of  the  substance  of  the  cord.  Of  this 
latter  kind  of  lesion,  resulting  from  a  fall 
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from  a  height  of  ahout  twenty-five  feet,  the 
writer  has  recorded  a  remarkable  instance 
{Med.-Chir.  Trans.,  vol.  1.,  1867),  in  which, 
although  the  cord  was  severely  lacerated,  there 
was  no  external  wound  and  no  fracture  or 
dislocation  of  vertebrae. 

(8)  Embolism  occurs  with  great  rarity  in 
the  spinal  cord,  and  is  still  more  seldom  re- 
cognised when  it  does  occur.    This  is  due  to 
the  fact  of  the  small  size  of  the  arteries  of  the 
cord,  and,  as  compared  with  the  frequency  of 
embolism  in  the  brain,  to  the  absence  among 
them  of  any  large  trimk,  like  the  middle 
cerebral,  coming,  off  more  or  less  directly 
from  one  of  the  great  vessels  arising  from 
the  arch  of  the  aorta.    Emboli  are  known  to 
reach  the  brain  much  more  rarely  by  way  of 
the  vertebrals  than  by  way  of  the  carotids ; 
and  the  principal  arteries  of  the  spinal  cord 
are  either  direct  offsets  from  the  vertebral 
(anterior  spinal),  or  indirect  branches  from 
the  same  (posterior  spinal) — the  latter  arising 
from  the  inferior  cerebellar,  which  are  twigs 
from  the  termination  of  the  basilar  artery. 
Apart  from  these  vessels,  the  blood- supply  of 
the  cord  comes  from  still  smaDer  twigs,  de- 
rived fi-om  the  intercostal  and  lumbar  arteries, 
which  anastomose  with  and  reinforce  the  an- 
terior and  posterior  vessels,  at  intervals,  along 
the  whole  length  of  the  cord.  All  the  principal 
vessels,  small  though  they  are,  seem  to  anas- 
tomose freely  with  one  another.    Thus,  even 
if  embolism  of  spinal  arteries  should  occur, 
as  it  probably  does  very  rarely,  its  effects 
would  be  diminished  in  importance,  and  ob- 
scured clinically  as  well  as  post  mortem,  by 
reason  of  the  very  small  size  of  the  vessels, 
and  also  by  the  fact  of  their  not  being  '  end' 
arteries. 

(9)  Thrombosis  would,  however,  be  capable 
of  occurring  in  diseased  spinal  arteries,  as 
well  as  in  those  of  other  parts  of  the  body. 
Subsequent  observations  may  perhaps  show 
that  degenerative  changes  or  endarteritis  are 
particularly  common  in  the  spinal  arteries, 
so  that  the  occurrence  of  thrombosis  in  them 
would  thereby  be  rendered  all  the  more  easy 
and  likely  to  occur.  Once  set  up,  the  process 
of  thrombosis  might  easily  spread  in  this  net- 
work of  small  spinal  vessels,  and  yet  be  very 
difficult  to  be  recognised  in  them  except  by 
the  effects  that  would  be  produced  upon  the 
tissue  of  the  spinal  cord— namely,  the  produc- 
tion of  softening.  A  similar  process  may  also 
take  place  in  the  peculiarly  tortuous  network 
of  veins  which  surrounds  the  spinal  cord  on  all 
sides— perhaps  even  with  more  facility  than 
in  the  veins  of  other  parts— when  general  and 
other  local  conditions  favour  its  occurrence. 
Ollivier,  in  fact,  called  attention  to  the  prob- 
ably natural  slowness  of  the  blood-curreiit 
through  the  spinal  veins,  and  to  the  multipli- 
city of  causes  which  (owing  to  their  influence 
upon  respiration  and  cardiac  action)  tend  still 
further  to  retard  it— such  as  violent  emotions 
or  efforts,  and  all  such  diseases  as  greatly  in- 


terfere with  respiration  or  with  the  force  and 
regularity  of  the  heart's  action.  Ollivier  adds 
that  he  has  often  seen  in  elderly  persons 
fibrinous  clots  filling  the  veins  of  the  cord, 
as  well  as  those  which  are  to  be  found  on  its 
nerve-roots. 

Thus  one  of  the  common  causes  of  ordinary 
degenerative  softening,  as  it  occurs  in  the 
encephalon,  would  also  be  operative  in  the 
cord. 

(10)  White  softening  of  the  spinal  cord  is, 
in  fact,  very  common ;  often  implicating  its 
whole  transverse  area  for  a  variable  extent. 
It  differs  in  no  respect  in  its  naked-eye  or 
microscopical  appearances  from  the  process 
as  it  is  met  with  in  the  encephalon.  It  is 
altogether  unreasonable  to  assume,  in  accord- 
ance with  current  nomenclature,  that  this 
condition  is  mostly  a  result  of  inflammation, 
and  therefore  to  be  spoken  of  as  a  myelitis, 
when  the  pathologists  of  our  time  have  de- 
clared that  the  similar  process  in  the  cere- 
brum and  cerebellum  is  mostly  of  degenera- 
tive origin. 

(11)  Myelitis. — The  writer  is,  of  course, 
far  from  denying  that  primary  inflammation 
may  involve  areas  of  the  cord,  and  entail 
'  softening '  of  its  substance.  He  beheves, 
however,  that  '  acute  myelitis '  is  far  more 
likely  to  occur  as  a  secondary  process,  in 
connexion  with  pressure  upon  and  conse- 
quent irritation  of  some  part  of  the  cord, 
encroached  upon  by  fractures  or  dislocations 
of  the  vertebrae,  or  otherwise  wounded  ;  also 
as  an  occasional  sequela  of  scrofulous  verte- 
bral caries,  of  the  direct  pressure  made  upon 
the  cord  by  some  meningeal  tumour,  or  of 
hsemorrhage  into  its  substance.  The  question 
rather  is  as  to  the  causation  of  primary  or 
idiopathic  softening — whether  this  is,  in 
accordance  with  common  phraseology,  to 
be  ascribed  to  inflammation,  or  whether  it 
is  non-inflammatory  and  of  thrombotic  origin, 
as  the  writer  beheves.  Yet  he  is  also  far 
from  believing  that  all  the  secondary 
softenings  met  with  in  the  spinal  cord  are 
necessarily  of  inflammatory  origin.  Many 
of  these  also  are  probably  due  to  degenerative 
changes  from  pressure  and  thrombosis,  rather 
than  to  inflammatory  causes. 

Processes  of  degenerative  '  softening  '  are 
mostly  brought  about  quickly,  so  that  they 
would  from  a  chnical  point  of  view,  in  the 
main,  correspond  with  what  is  commonly 
spoken  of  as  '  acute  myehtis.'  As  for  '  chronic 
myelitis  '  (in  the  commonly  understood  sense 
of  chronic  softening),  the  writer  beheves  that 
no  such  disease  should  be  any  longer  de- 
scribed. Many  '  softenings  '  are  in  a  certam 
sense  chronic,  as,  though  they  may  be  more 
or  less  abrupt  in  their  onset,  they  tend  to  last 
long  rather  than  to  kill  quickly.  Again, 
other  maladies  which  the  older  physicians 
would  have  ascribed  to  '  chronic  myelitis  or 
'  chronic  softening,'  are  now  known  to  par- 
take more  of  the  nature  of  chronic  mdura- 
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tions,  and  to  have  as  their  bases  various 
processes  of  sclerosis. 

(12)  Processes  of  sclerosis  are  extremely 
common  in  the  spinal  cord.  In  nature  they 
are  overgrowths  of  the  connective  tissue  of 
this  organ,  altogether  similar  to  those  oc- 
curring in  other  organs  and  tissues,  under  the 
name  of  '  libroid  substitutions  '  or  '  non-in- 
flammatory hyperplasias  of  connective  tissue.' 
Yet  here,  again,  certain  pathologists  would 
have  us  see  results  of  inflammation,  and  they 
accordingly  speak  of  such  changes  as 
examples  of  '  chronic  myehtis.'  Sclerosis 
occurs  under  various  forms,  and  constitutes 
the  basis  of  several  distinct  diseases,  which 
are  in  all  cases  gradual  and  more  or  less 
slow  in  their  onset,  as  well  as  in  their  pro- 
gress. It  may  occur  {a)  as  a  diffuse  general 
overgrowth  (after  the  manner  of  a  cirrhosis 
in  other  organs)  ;  (6)  in  the  form  of  fasciculi 
or  bands  limited  to  particular  columns  of  the 
cord  (especially  the  posterior  and  the  lateral) ; 
or  (c)  in  an  insular  manner,  so  as  to  form 
islets  of  sclerosis,  scattered  altogether  irregu- 
larly through  the  cord  at  different  levels,  as 
in  '  disseminated  sclerosis.' 

(13)  Tissue-changes  allied  to  these  in  their 
results  or  later  stages,  though  they  have  a 
peculiar  history  and  course  of  their  own 
at  the  commencement,  are  the  so-called 
*  secondary  degenerations  '  which  occur  in 
certain  regions  of  the  cord,  as  a  result  either 
of  some  previous  damage  or  injury  to  this 
organ  itself,  or  as  a  sequence  of  brain- 
disease. 

These  '  secondary  degenerations  '  illustrate 
facts  originally  made  known  by  WaUer,  but 
which  were  confirmed  and  extended  by 
PhiUipeaux  and  Vulpian,  to  the  effect  that 
when  nerve-fibres  are  severed  from  the 
ganghon-cells  from  which  they  are  out- 
growths, the  white  substance  of  Schwann 
gradually  breaks  up  in  the  course  of  seven 
to  fourteen  days,  and  undergoes  a  process  of 
fatty  degeneration,  by  which  it  is  ultimately 
resolved  into  a  multitude  of  mere  molecules 
and  fat-particles.  The  white  columns  of  the 
cord  are  composed  of  aggregations  of  nerve- 
fibres  running  parallel  with  one  another,  so 
that  when  one  of  these  columns  is  cut  across, 
or  when  the  continuity  of  its  fibres  is  inter- 
rupted by  some  severe  lesion  occurring  in 
their  midst,  a  process  of  '  secondary  degene- 
ration '  manifests  itself  simultaneously  in  all 
the  fibres  thus  damaged,  extending  upwards 
or  downwards  from  the  lesion  according  as 
the  fibres  cut  across  have  afferent  or  efferent 
functions.  Thus  the  result  appears  as  one 
I  or  more  band-like  tracts  of  degeneration, 
;  running  upwards  or  downwards  according  to 
the  extent  and  situation  of  the  transverse 
I  area  of  the  cord  affected. 

In  order  to  deal  as  briefly  with  this  subject 
I  as  possible,  it  may  be  said  that  experience 
1  bas  hitherto  shown  that  such  band-like 
:  tracts  of  '  secondary  Regeneration  '  occur 


especially  in  each  lateral  half  of  the  cord,  in 
three  situations,  namely,  (1)  in  the  lateral 
columns;  (2)  in  the  inner  portions  of  the 
anterior  columns;  and  (3)  in  the  posterior 
columns.  The  degenerations  in  the  anterior 
and  in  the  posterior  and  median  portions  of 
the  lateral  columns  take  place  in  a  direction 
downwards  from  the  site  of  section  or  lesion 
of  the  fibres,  at  whatever  level  the  damage 
may  chance  to  exist ;  whilst  those  in  the 
posterior  columns  and  in  the  superficial 
portions  of  the  lateral  columns  take  place  in 
an  upward  direction,  starting  from  the  section 
or  seat  of  destructive  lesion  by  which  these 
columns  may  be  invaded. 

The  fibres  that  undergo  the  descending 
degeneration  in  the  lateral  columns  (consti- 
tuting the  '  crossed  pyramidal  tract ')  are 
generally  believed  to  be  those  which  transmit 
volitional  stimuli  to  the  various  voluntary 
muscles  of  the  body,  and  which  have  been 
previously  alluded  to  as  coming  into  relation 
with  motor  cells  in  the  anterior  cornua  at 
different  levels.    These  different  fibres  are 
supposed  to  enter  the  lateral  columns  at  the 
commencement  of  the  spinal  cord,  passing 
into  them,  in  fact,  as  a  result  of  the  '  decussa- 
tion of  the  pyramids.'   Thus,  the  motor  tract 
continued  downwards  through  the  '  internal 
capsule  '  from  one  Eolandic  area  of  the  cor- 
tex, let  us  say  the  left,  continues  along  the 
crus  and  through  the  pons  on  the  same  side  ; 
thence  passing  into  the  bulb  a  considerable 
proportion  of  its  fibres  decussate  with  their 
fellows,  and  thereby  reach  the  right  lateral 
column  of  the  cord,  down  which  they  proceed 
as  a  compact  group  in  the  manner  indicated. 
The  remainder  of  the  fibres  of  the  left  motor 
tract  (those  which  do  not  decussate)  pass 
dovm  also  in  a  compact  body  (the  '  direct 
pyramidal  tract')  and  occupy  most  of  the 
inner  half  of  the  left   anterior  column.^ 
Thus,  if  the  whole  of  the  left  motor  tract  be 
seriously  damaged  or  cut   across  in  the 
internal  capsule  or  at  any  point  above  the 
'decussation  of  the  pyramids,'  we  should 
have  a  small  band  of  degeneration  in  the 
anterior   colimm   on  the   same  side,  and 
also  a  larger  band  of  degeneration  in  the 
opposite  (or  right)  lateral  column  (fig.  153,  H) 
— that  is,  we   should  have  the  form  of 
secondary  degeneration  associated  with  many 
cases  of  hemiplegia.    But  if  there  be  com- 
plete section  of  or  destructive  disease  in- 
volving the  antero -lateral  columns  of  one 
side  of  the  cord  itself,  then  we  should  have 
a  band  of  degeneration  in  the  anterior,  as 
well  as  in  the  lateral,  column  of  the  same 
half  of  the  cord.    Or  if  either  column  be  cut 
or  damaged  singly,  then  in  such  column  a 

'  Though  this  is  the  rule,  yet  it  would  appear 
from  the  observations  of  Plechsig  that  develop- 
mental anomalies  are  apt  to  occur,  so  that  the 
relative  proportion  between  the  decussating  and  the 
lion-decussating  fibres  is  subject  to  much  variation 
in  diilerent  individuals. 
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band  of  degeneration  -would  be  found  ex- 
tending downwards  from  the  seat  of  lesion 


Fig.  168. — P.  Showing  descending  areas  of  degene- 
ration: a.  in  inner  part  of  anterior  columns;  i. 
in  lateral  columns  (mid-dorsal  region).  Case  of 
paraplegia,  from  complete  transverse  softening 
in  upper  dorsal  region. 

M.  Showing  descending  degenerations  in  case  of 
i-ight  hemiplegia,  from  extensive  softening  of 
left '  internal  capsule.'    (Twice  natural  size.) 

Or  if,  as  so  frequently  happens,  we  have  to 
do  with  a  total  transverse  lesion,  represented, 
for  instance,  by  a  focus  of  softening  extending 
through  the  whole  thickness  of  the  cord  in 
the  upper  dorsal  or  in  some  other  region  (so 
that  the  patient  suffers  from  complete  para- 
plegia), we  should  then  find  large  areas  of 
secondary  degeneration  in  each  lateral 
column  below,  as  well  as  smaller  areas  in  the 
inner  part  of  each  anterior  colinnn  (fig.  153,  P). 
The  areas  in  both  situations  become  less 
extensive  as  they  descend,  and  gradually 
wear  themselves  out  in  the  lower  part  of  the 
lumbar  swelling  (see  Med.-Chir.  Trans,  vol.  1. 
pi,  X.)  It  was  stated  by  Bouchard,  and 
has  been  commonly  repeated  by  succeeding 
writers,  that  the  areas  in  the  anterior  columns 
do  not  appear  beyond  the  mid-dorsal  region  ; 
but  this  mode  of  termination,  as  the  writer 
pointed  out  in  1867,  is  certainly  not  in- 
variable. 

In  such  a  case  as  that  last  cited,  namely, 
one  of  paraplegia  due  to  a  total  transverse 
lesion  in  the  upper  dorsal  region,  there  would 
be  found  above  the  seat  of  lesion  certain 
ascending  degenerations  —  the  principal  of 


The  ascending  degenerations  in  the  posterior 
columns  are  often  strictly  limited  to  the  so- 
caUed  '  columns  of  Goll.'  Situated  on  each 
side  of  the  posterior  median  fissure,  they 
together  constitute  a  median  wedge-shaped 
patch,  whose  apex  extends  forwards  to  the 
commissure,  and  whose  base  is  at  the  pos- 
terior surface  of  the  cord.  Tliis  band  of 
degeneration  reaches  upwards  to  the  bulb, 
where  its  fibres  seem  to  terminate  in  the 
nucleus  gracilis. 

A  B 


Fig.  154. — P.  Showing  ascending  areas  of  degener- 
ation ;  p,  in  columns  of  Goll ;  and  I,  along  outer 
border  of  lateral  columns,  in  middle  of  cervical 
swelling  (corresponding  with  'direct  cerebellar 
tract '  and  the  '  tract  of  Gowers  ').  Case  oi  para- 
plegia, from  complete  transverse  softening  in 
upper  dorsal  region. 

which  would  be  situated  in  the  posterior 
columns,  though  others,  smaller  and  more 
recently  defined,  are  to  be  met  with  in  the 
outer  part  of  the  lateral  columns  (fig.  154). 


Fig.  155.— Peculiar  areas  of  ascending  degeneration, 
met  with  in  a  concussion-lesion  of  the  Spinal 
Cord. 

A,  transverse  section  of  the  Spinal  Cord,  near  the 
middle  of  the  cervical  region ;  B,  transverse 
section  through  the  cervical  region  of  the  cord, 
near  lower  border  of  medulla ;  C,  section  through 
lower  part  of  medulla  oblongata;  D,  section 
through  Medulla  about  i"  below  the  Calamus 

Scriptorius.  ,  ,  m-u 

The  areas  in  the  posterior  columns  [a,  a',  b,  b  )  have 
a  very  peculiar  disposition.  The  areas  in  the 
lateral  columns  in  A  are  very  unsymmetrical,  that 
of  the  right  side,  anterior  to  c',  represents  the 
lateral  sensory  tract.  Higher  sections  through 
the  Medulla  are  represented  in  Med.-Chvr. 
Trans.,  1867,  pi.  ix. 

It  seems  clear,  however,  that,  under  certain 
conditions,  the  areas  of  ascending  degenera- 
tion in  the  posterior  columns  may  be  differ- 
ently arranged,  and  not  completely  limited 
to  the  '  columns  of  Goll,'  since  in  a  case  with 
a  lesion  of  some  kind  in  the  mid-cervical 
reoion  (whose  nature  is  not  known,  because, 
unfortunately,  this  part  of  the  cord  was  not 
preserved)  the  writer  long  ago  found  such 
areas  as  are  represented  in  fig.  155,  in  the 
upper  cervical  region  and  in  the  medulla. 
The  ascending  areas  of  degeneration  occupy- 
ing the  superficial  portions  of  the  lateral 
columns  were  traced  by  the  writer  upwards 
into  the  restiform  bodies.  These  are  areas 
which  we  now  know  to  correspond  with 
the  subsequently  described  'direct  cerebellar 
tract ' ;  whilst  the  '  tract  of  Gowers  '—corre- 
sponding with  the  part  of  the  areas  anterior 
to  c'  in  fig.  155,  A  and  b— which  has  stiU 
more  recently  been  described,  also  contamsi 
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afferent  fibres  for  the  cerebellum,  though 
they  reach  it  by  a  different  route.  Accord- 
ing to  Schafer,  they  can  be  traced  upwards 
into  the  bulb  and  pons  Varolii,  while  they 
eventually  enter  the  cerebellum  as  part  of 
the  superior  peduncle,  passing  mainly  to  the 
vermis.  The  fibres  of  this  latter  tract  are 
intermingled  with  those  of  a  part  of  the 
descending  cerebellar  tract  (fig.  152),  which  is 
the  only  other  long  tract  of  degeneration 
existing  in  the  spinal  cord  that  has  not 
hitherto  been  mentioned. 

In  these  areas  of  degeneration,  in  addition 
to  the  changes  already  mentioned  as  occur- 
ring in  the  nerves  themselves,  other  processes 
take  place.  There  is,  for  instance,  a  very 
distinct  but  secondary  overgrowth  of  the 
connective  tissue  throughout  the  diseased 
area,  as  well  as  an  abundant  development  of 
large  granulation-corpuscles,  precisely  simi- 
lar to  those  met  with  in  ordinary  foci  of 
softened  nerve-tissue.  The  granulation-cor- 
puscles are  closely  packed  amongst  the 
meshes  of  the  connective-tissue  overgrowth 
and  the  atrophied  nerve-fibres  (see  fig.  156). 
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Fig.  156. — A,  section  of  part  of  lateral  column  of  a 
healthy  Spinal  Cord  ( x  150). 

A,  appearance  of  healthy  lateral  column.  B,  section 
through  a  patch  of  secondary  degeneration  in  the 
lateral  column  of  the  Spinal  Cord,  on  the  right 
side  of  which  there  is  shown  the  appearance  of  a 
section  mounted  in  glycerine,  and  on  the  left  side 
the  appearance  of  a  section  mounted  in  Canada 
balsam  ( x  150). 

In  preparations  which  have  been  immersed 
in  bichromates  or  in  chromic  acid,  these  cor- 
puscles do  not  become  stained  to  anything 
like  the  same  extent  as  the  healthy  nerve - 
tissues ;  hence  the  areas  containing  them 
remain  pale,  and  are  consequently  to  be 
traced  with  the  greatest  ease  in  spinal  cords 
which  have  been  immersed  for  a  week  or  two 
in  these  fluids,  though  when  they  were  in  the 
fresh  state  no  such  areas  may  have  been 
detectable,  even  on  the  most  careful  examina- 
tion, by  the  naked  eye.  On  the  other  hand, 
when  sections  through  such  degenerated  areas 
of  spinal  cord  are  mounted  in  the  ordinary 
way  in  Canada  balsam,  the  granulation-cor- 
puscles become  invisible,  so  that  Dr.  Tooth 
and  other  recent  writers  make  no  mention  of 
the  existence  of  granulation-corpuscles  in  the 
areas  of  degeneration — the  most  obvious 
change  then  being  the  overgrowth  of  connec- 
tive tissue,  leaving,  as  Dr.  Tooth  says,  '  loculi 
filled  with  homogeneous  material  not  stain- 
ing by  Weigert  hsematoxylin.'   (fi'ee  his  work 
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'  Secondary  Degeneration  of  the  Spinal 
Cord,'  1889,  fig.  6).  This  'homogeneous 
material'  in  the  loculi  represents,  as  the 
writer  believes,  granulation-corpuscles  altered 
by  the  mounting  in  balsam. 

(14)  New-growths  in  the  substance  of  the 
spinal  cord  itself  are  not  very  common,  nor, 
on  account  of  the  limitations  of  space  within 
the  spinal  canal,  do  they  ever  attain  a  very 
large  size,  so  long  as  they  take  the  form  of 
circumscribed  growths.  For  this  situation  a 
growth  equalling  a  hazel-nut  in  bulk  would 
be  esteemed  large.  In  regard  to  the  nature 
of  the  growth,  this  is,  of  course,  a  matter  of 
purely  pathological  interest,  since  the  clinical 
signs  and  symptoms  which  a  growth  in  the 
spinal  cord  is  capable  of  causing  would  not 
vary  with  its  nature,  but  would  be  wholly 
dependent  upon  its  situation,  and  its  rate  and 
manner  of  increase.  Cancer  occurs  within 
the  spinal  cord  almost  solely  as  a  secondary 
extension  firom  a  similar  growth  pre-existing 
in  the  dura  mater  or  in  the  vertebrae,  or  pos- 
sibly in  more  distant  parts.  In  altogether 
exceptional  cases  it  may  occur  primarily  in 
the  spinal  cord.  QUomata,  sarcomata,  and 
myxomata  may  also  occasionally  be  met 
with,  either  in  pure  or  in  blended  types  ;  and 
in  the  case  of  the  former  we  may  have  infil- 
trating growths  occupying  a  wide  area  in  the 
central  and  posterior  regions  of  the  cord 
more  especially,  through  a  considerable  por- 
tion of  its  length,  such  as  occurs  in  '  syringo- 
myelia.' Tubercular  or  scrofulous  nodules 
are  also  apt  to  occur,  either  alone  or  in 
combination  with  a  tubercular  meningitis. 
Syphilitic  gummata  may  likewise  be  found 
in  the  substance  of  the  cord,  though  their 
presence  in  this  situation  is  not  so  frequent 
as  it  is  in  association  with  the  spinal  men- 
inges. 

(15)  Atrophy  with  degeneration  of  gan- 
glion-cells is  apt  to  occur  as  a  secondary 
process  with  extreme  frequency  in  portions 
of  the  grey  matter  of  the  cord  which  happen 
to  be  more  or  less  implicated  by  other  con- 
tiguous pathological  changes.  But  in  two  or 
three  distinct  diseases  the  ganghon-cells  or 
the  anterior  cornua  in  different  parts  of  the 
cord  are  prone  to  be  suddenly  overtaken  by 
an  aetiologically  obscure  and  very  inexplicable 
failure  of  nutrition,  commonly  supposed  to 
be  of  an  inflammatory  nature,  which  speedily 
entails  an  atrophy  of  the  particular  cells 
affected.  This,  for  instance,  occurs  as  the 
anatomical  basis  of  'infantile  paralysis,' 
and  of  the  similar  form  of  paralysis  now 
known  to  occur  (though  more  rarely)  in 
adults.  In  these  diseases  whole  groups  oi 
contiguous  and  functionally  related  cells  are 
affected  simultaneously,  and  as  the  atrophy 
of  the  ganglion-ceUs  progresses  there  is 
generally  evidence  of  a  secondary  overgrowth 
of  the  surrounding  neuroglia  in  the  anterior 
cornua.  To  assume  that  this  process  is  in- 
flammatory in  type,  as  the  terms  '  cornual 
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myelitis  '  or  '  acute  anterior  polio-myelitis  ' 
imply,  seems  to  the  writer  somewhat  ques- 
tionable. Inflammation  does  not  commonly 
limit  itself  to  individual  tissue-elements, 
and  the  slight  overgrowth  of  the  contiguous 
neuroglia  may  well  be  a  secondary  process  of 
simple  hyperplasia.  This  latter  process  is 
indeed  less  evident  where,  as  in  '  progressive 
muscular  atrophy,'  the  initial  and  mysterious 
atrophy  of  individual  ganglion-cells  occurs 
more  slowly  and  more  sparsely.  Cells,  here 
and  there,  in  particular  anatomical  groups, 
undergo  in  this  affection  the  atrophic  process, 
leaving  others  around  them  for  a  time  as 
healthy  as  ever.  Yet,  as  the  disease  pro- 
gresses, the  ranks  of  the  healthy  cells  become 
gradually  thinned  in  an  altogether  irregular 
manner ;  and  this  atrophy  of  nerve-ceUs,  as 
it  occurs,  speedily  entails,  for  reasons  to  be 
set  forth  in  the  next  section,  a  corresponding 
atrophy  of  functionally  related  muscular 
fibres. 

§  6.  Trophic  Relations  between 
diflferent  Tissues  and  different  Parts 
of  the  Spinal  Cord.  —  Irritation  of  the 
posterior  cornua,  or  of  the  posterior  roots  of 
the  spinal  nerves,  may  give  rise  to  various 
pustular  or  vesicular  eruptions  in  related 
portions  of  the  skin,  often  associated  with 
neuralgic  pains  in  these  same  regions.  In 
other  cases,  with  lesions  in  some  parts  of  the 
grey  matter,  ulceration  or  actual  sloughing 
of  certam  related  tracts  of  skin  are  easily 
determined —especially  under  the  combined 
influence  of  continued  external  pressure  and 
frequent  irritation  from  urine  or  faeces,  as  in 
some  cases  of  paraplegia. 

Degeneration  or  destruction  in  any  way  of 
the  great  ganglion-cells  of  the  anterior  cornua, 
or  of  the  anterior  roots  of  the  spinal  nerves 
(either  withm  or  outside  the  cord),  gives  rise, 
in  the  course  of  two  or  three  weeks,  to  atrophy 
of  the  muscle-fibres  with  which  such  atrophied 
cells  or  nerve-roots  are  in  relation.  We  thus 
get  an  atrophic  paralysis,  associated  with  the 
electrical  '  reaction  of  degeneration.' 

Certain  diseases  affecting  the  grey  matter 
of  the  cord  (in  ways  and  sites  which  cannot 
be  precisely  defined)  are  also  commonly  sup- 
posed to  be  associated  with  chronic  diseases 
of  the  joints ;  it  seems,  however,  to  the  writer 
that  these  articular  changes  may  be_  due 
rather  to  a  co-existing  peripheral  neuritis  m- 
volving  certain  nerves  proceediag  to  the  jomts. 
Sometimes  comparatively  unimportant,  these 
joint-changes  lead  in  other  instances  to  great 
atrophy  of  the  articular  ends  of  the  bones, 
and  possibly  to  dislocation  with  utter  destruc- 
tion of  the  joint,  as  in  some  cases  of  locomotor 
ataxy.  Atrophy,  with  brittleness  of  bones, 
may  also  be  met  with  in  the  same  or  m 
allied  cases. 

The  fact  of  the  existence  of  these  trophic 
troubles  in  association  with  such  lesions  may 
be  admitted  whoUy  irrespective  of  the  ex- 


planation of  their  pathogenesis.  Whether 
they  are  due  to  defective  or  altered  influences 
transmitted  by  ordinary  motor  and  sensory 
nerves  in  relation  with  such  tissues,  or  to 
altered  influences  through  certain  purely 
hypothetical  '  trophic  nerves,'  lies  altogether 
outside  the  fact  of  the  mere  co-existence  of 
the  several  trophic  troubles  with  the  several 
lesions  —  which  is  the  point  of  more  im- 
mediate interest  for  the  practitioner  of 
medicine. 

§  7.  General  Symptomatology,  and 
General  and  Regional  Diagnosis. — 

Taking  them  in  conjunction  with  some  of  the 
simpler  principles  of  nerve-physiology,  the 
practitioner  has  to  make  use  of  the  various 
kinds  of  data  above  enumerated  in  the  inves- 
tigation of  the  precise  nature  of  every  case 
of  disease  of  the  spinal  cord  which  comes 
before  htm.  Under  the  word  '  nature  '  we 
include,  of  course,  both  sides  of  the  diagnosis 
that  has  to  be  made,  namely,  the  regional 
and  the  pathological. 

The  practitioner  is  compelled  to  interpret 
the  patient's  symptoms,  and  the  various 
signs  he  is  able  to  recognise  for  himseK,  by 
the  aid  of  such  data  when  he  attempts,  for 
instance,  to  ascertain  what  parts  of  the  cord 
are  damaged,  and  in  what  order  they  have 
been  implicated.  He  may  wish  to  know 
whether  the  posterior  or  the  lateral  columns 
are  specially  involved;  whether  the  grey 
matter  is  much  damaged ;  and,  if  so,  whether 
the  damage  more  particularly  affects  the 
anterior  cornua  or  other  parts.  Again,  he 
may  wish  to  know  whether  the  anterior  or 
the  posterior  spinal  nerve-roots  are  specially 
involved;  and,  if  so,  whether  they  are 
merely  irritated  or  more  severely  damaged, 
and  whether  they  have  been  simultaneously 
or  successively  affected.  For  the  present 
we  shall  concern  ourselves  with  this  aspect 
of  the  problem  only,  though  it  will  subse- 
quently be  shown  in  our  account  of  the 
several  diseases  of  the  spinal  cord  what  light 
the  co-existence  of  certain  groups  of  these 
facts  throws  upon  the  other  aspect  of  the 
problem,  namely,  upon  the  question  of  the 
pathological  nature  of  the  lesion. 

Some  of  the  facts  already  cited  have,  how- 
ever, to  be  translated  mto  their  clinical 
equivalents,  and  to  be  supplemented  by 
others  derived  more  exclusively  from  the 
clinico-pathological  study  of  spinal  diseases, 
in  order  to  form  a  series  of  data  more  imme- 
diately useful  in  the  interpretation  of  the 
phenomena  of  diseases  of  the  spinal  cord  m 
their  regional  relations. 

Regional  Diagnosis.— We  akeady  pos- 
sess a  number  of  valuable  clinical  data  avaU- 
able  for  throwing  light  upon  the  regional  side 
of  the  problem  of  diagnosis.  It  must  be 
borne  in  mind,  however,  that  the  regional 
diagnosis  of  diseases  of  the  spinal  cord  i8 
itself  a  twofold  problem.     It  involves  a 
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consideration:  (a)  of  the  transverse  area 
involved ;  and  (6)  of  the  longitudinal  situ- 
ation and.  extent  of  the  disease  in  such 
areas. 

[a)  DUGNOSIS  OF  THE    TRANSVERSE  AREA 

INVOLVED.— The  facts  to  be  tabidated  under 
this  head  may  be  set  down  in  the  order  of 
their  relation  to  different  component  parts 
or  regions  of  the  spinal  cord. 

(1)  Anterior  roots  of  spinal  nerves.— Irri- 
tation of  these  may  give  rise  to  various  forms 
of  twitching  or  to  tonic  spasms  in  related 
muscles.  Great  pressure  upon  or  destruction 
of  the  anterior  roots  will  give  rise  to  local 
complete  or  partial  jparalysis  in  the  related 
muscles,  followed  in  the  com-se  of  a  week  or 
two  by  mai'ked  atrophy,  and  the  establish- 
ment of  the  electrical '  reaction  of  degenera- 
tion' (see  Paralysis).  There  will  also  be 
an  abolition  of  reflex  excitability  of  these 
muscles  in  response  to  skin-irritation,  or  from 
blows  upon  or  stretchings  of  their  tendons. 

(2)  Antero -lateral  columns.  —  Increasing 
pressure  upon  or  disease  of  these  colunms 
gives  rise  to  paresis,  gradually  deepening 
into  motor  paralysis  of  parts  deriving  their 
nerve-supply  at  or  below  the  seat  of  lesion. 

When  the  disease  occurs  in  the  lateral 
column  more  especially,  there  may  be  twitch- 
ings  or  startings  in  the  muscles  below,  or 
weU-marked  spasms,  and  possibly  painful 
cramps.  There  may  also  be  great  exaltation 
of  the  superficial  and  deep  reflexes,  if  the 
manifestation  of  the  latter  is  not  hindered  by 
pre-existing  spasms.  Motor  paralysis  exists 
to  some  extent,  but  without  any  appreci- 
able impairment  of  sensibility.  No  marked 
wasting  of  muscles,  or  diminution  in  elec- 
trical reactions,  usually  occurs. 

(3)  Gi'ey  matter. — (a)  Of  anterior  cornua. 
Disease  of  these  parts  causes  motor  paralysis, 
with  atrophy,  loss  of  faradic  excitability  and 
of  reflex  excitability  in  related  muscles — as 
in  cases  of  disease  of  the  anterior  roots  of 
spinal  nerves. 

(/3)  Of  posterior  cornua  and  central  parts. 
Damage  of  these  regions  of  grey  matter  will, 
according  to  its  completeness  in  transverse 
extent,  cause  more  or  less  delay  or  defect  in 
the  transmission  of  painful  and  thermic  im- 
pressions, and  perhaps  interfere  also  with 
other  modes  of  sensibility. 

Some  trophic  lesions  in  skin  and  joints 
may  also  be  met  with  {see  §  6). 

*»*  At  different  levels  in  the  cord  special 
centres  (represented  in  both  anterior  and 
posterior  regions  of  grey  matter)  in  con- 
nexion with  definite  functions,  may  be  inter- 
fered with  by  morbid  conditions  implicating 
the  grey  matter  (see  helow,  (b)  [1-10]), 

(4)  Posterior  columns. — The  results  of 
disease  confined  to  this  situation  (more 
especially  to  the  '  root-zones ')  will  be — ataxy 
or  signs  of  incoordination  of  movements ; 
interference  with  impressions  of  touch,  pres- 
sure, temperature,  and  of  '  muscular  sense  ' ; 
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abolition  of  knee-reflex ;  and  diminution  or 
loss  of  sexual  desire. 

(5)  Posterior  roots  of  spinal  nerves. — 
From  irritating  lesions  there  will  arise 
lancinating  or  other  pains  in  the  skin  and 
deeper  textures  of  related  portions  of  the 
limbs,  and  possibly  trophic  skin-lesions. 
Pressure  or  destructive  lesions  will  give  rise 
to  loss,  in  various  degrees,  of  different  modes 
of  sensibiKty,  superficial  and  deep  ;  and  dimi- 
nution or  abolition  of  the  superficial  and 
deep  reflexes  in  related  regions  of  the  body. 

It  has  been  shown  by  Sherrington  and 
others  that  there  is  considerable  overlapping  of 
the  skin-areas  supplied  by  contiguous  posterior 
roots,  and  this  has  recently  been  well  ex- 
emplified in  one  of  the  writer's  cases  of  spinal 
caries  operated  upon  by  V.  Horsley.  In  the 
course  of  the  operation  a  single  posterior 
nerve-root  in  the  mid-dorsal  region  was 
divided  on  the  right  side,  whilst  two  nerve- 
roots  were  divided  on  the  left  side.  Arotmd 
this  latter  half  of  the  body  a  narrow  band 
of  anaesthesia  was  produced,  only  one  inch 
wide  ;  whilst  on  the  right  side  there  was  no 
anaesthesia,  this  being  obviated  apparently 
by  the  overlapping  above  referred  to.  No 
such  overlapping  exists,  however,  in  con- 
nexion with  the  territories  of  the  nerves 
concerned  with  the  appreciation  of  heat  or 
cold,  or  of  painful  impressions  (Head). 

[h)  Diagnosis  of  the  Longitudinal 
Situation  and  Extent  of  the  Lesion. — 
This  is  a  consideration  distinctly  secondary 
to  the  other,  since,  at  whatever  longitudinal 
level  the  disease  may  be  situated,  its  clinical 
characters  will  always  be  qualified  by  the  part 
or  parts  of  the  transverse  extent  of  the  cord 
that  may  be  involved.  Here  we  are  accus- 
tomed to  obtain  information  of  a  general 
kind  from  the  fact  (1)  that  special  centres  in 
connexion  with  different  viscera  and  functions, 
situated  at  different  longitudinal  levels  in 
the  cord,  may  be  more  or  less  deranged.  But 
we  have  to  depend  in  the  main  (2)  upon  the 
signs  indicative  of  the  implication  of  par- 
ticular sensory  and  motor  nerves,  whose 
exact  relations  with  different  portions  of  the 
spinal  cord  are  known.  Such  signs  may  con- 
sist of  some  excess  or  defect  of  sensibility, 
of  motility,  or  of  reflex  action.  Again, 
where  disease  or  injury  of  the  vertebrae  exists 
in  association  with  disease  of  the  spinal  cord, 
we  may  be  guided  by  the  known  relations  of 
the  diff^erent  vertebral  spines  to  the  different 
nerve-roots  and  segments  of  the  cord. 

Evidence  from  perverted  activity  of 
Spinal  Centres. 

(1)  The  lateral  columns  in  the  upper  cer- 
vical region  contain  the  motor  paths  for  the 
muscles  of  respiration,  so  that  section  or 
disease  of  these  columns  at  a  lower  level  may 
interfere  with  the  movements  of  respiration 
on  the  same  side  of  the  chest  (thoracic 
muscles)  ;  whilst,  if  the  lesion  reaches  as 
high  as  the  fourth  and  third  cervical  nerves 
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(the  origin  of  the  phrenic)  the  diaphragm 
itself  also  becomes  paralysed,  and  the  move- 
ments of  respiration  must  therefore  almost 
cease. 

(2)  Again,  the  upper  cervical  region  of  the 
cord,  though  it  does  not  contain  actual  centres 
connected  with  the  excitation  of  the  heart's 
action,  is  traversed  by  the  augmentor  and 
accelerator  nerves,  whose  point  of  exit  from 
the  cord,  as  white  rami  viscerales,  is  with 
the  second,  third,  and  other  upper  dorsal 
anterior  roots.  These  nerves  ascend  to  the 
stellate  ganglion,  and  thence  proceed  to  the 
heart. 

Thus  different  lesions  in  this  upper  cervical 
region  of  the  cord  may,  according  to  their 
nature  and  extent,  greatly  interfere  with  the 
heart's  action,  as  well  as  with  the  respi- 
ratory movements.  The  frequency  of  the 
pulse  may  be  either  notably  accelerated  or 
retarded ;  whilst  the  respiratory  movements 
may  be  slower  or  much  quicker  than  natural, 
and  also  extremely  irregular  and  perverted 
in  rhythm. 

(3)  The  lower  cervical  and  upper  dorsal 
regions  of  the  cord  also  contain  the  so-called 
'  cilio-spinal  centre.'  The  fibres  emanating 
from  it  pass  outwards  with  the  fibres  of  the 
anterior  roots  in  the  first,  second,  and  third 
dorsal  nerves  (but  especially  in  the  second), 
and  thence  into  the  cervical  sympathetic.  Irri- 
tation of  them  causes  dilatation  of  the  pupil 
on  the  same  side,  together  with  widening  of 
the  palpebral  fissure,  whilst  section  or  other 
destructive  lesion  of  these  parts  causes  con- 
traction of  the  pupil. 

(4)  The  vaso-motor  nerves  for  the  side  of 
the  head  and  neck,  the  pinna  of  the  ear,  to- 
gether with  the  lateral  lobe  and  half  the 
isthmus  of  the  thyroid  body  arise  in_  sirnilar 
regions  of  the  cord,  and  also  leave  it  simi- 
larly. Irritation  of  them  produces  contrac- 
tion of  the  blood-vessels,  and  a  lowering  of 
temperature  of  the  side  of  the  face  and  head, 
together  with  diminution  of  sensibility,^  an 
absence  of  perspiration,  and  (should  the  irri- 
tation continue)  a  tendency  to  slight  atrophy 
of  the  corresponding  side  of  the  face.  De- 
structive lesions,  on  the  other  hand,  operating 
upon  these  vaso-motor  fibres,  tend  to  produce 
a  reverse  set  of  conditions.  See  Sympathetic 
System,  Disorders  of. 

Sometimes  there  may  be  signs  of  paralysis 
of  oculo-pupillary  fibres  co-existing  vdth  signs 
of  irritation  of  the  vaso-motor  fibres,  or  vice 
versa. 

(5)  Gaskell  has  shown  {Jomn.  of  Fhysiol. 
vol.  vii.)  that  all  the  vaso-motor  nerves  of 
the  body  leave  the  spinal  cord  in  the  anterior 
roots  of  the  spinal  nerves,  from  the  second 
dorsal  to  the  second  lumbar  inclusive,  passing 
thence  into  the  lateral  ganglia  of  the  sym- 
pathetic, in  which  these  vaso-motor  fibres 
lose  their  medullary  sheaths.  He  adds  (Zoc. 
cit.  p.  15):  'This,  chain  might,  therefore, 
most  appropriately  be  called  the  chain  of 


vaso-motor  ganglia  instead  of  its  present 
meaningless  title  of  main  sympathetic  chain.' 
Gaskell  also  thinks,  and  in  this  he  is  sup- 
ported by  Sherrington,  that  the  vaso-motor 
nerves,  as  well  as  certain  visceral  motor 
nerves,  are  connected  with  gangUon  cells  in 
the  lateral  regions  of  the  grey  matter  (fig.  86). 

Generally  it  may  be  said  that  section  of 
one  half  of  the  cord  or  destruction  of  it  for 
any  extent  longitudinally,  causes  at  first 
paralysis  of  blood-vessels  in  the  lower  parts 
of  the  body  on  the  same  side — this  vaso- 
motor paralysis  carrying  with  it  in  the  same 
parts  an  increase  of  temperature  and  an 
exaltation  of  sensibility.  In  a  short  time, 
however,  the  vaso-motor  paralysis  (and  with 
it  the  increase  of  heat  and  sensibility)  passes 
away,  owing  to  the  vaso-motor  centres  in 
parts  of  the  spinal  cord  below,  and  to  the 
peripheral  vaso-motor  centres,  adapting 
themselves  to  act  independently  of  those  in 
higher  parts  of  the  cord,  and  of  the  supreme 
regulating  centre  in  the  medulla  oblongata. 
(As  a  rule,  the  higher  vaso-motor  centres 
control  those  lower  down,  but  after  temporary 
paralysis  even  the  peripheral  vaso-motor 
centres  seem  to  resume  control  over  related 
blood-vessels.) 

(6)  The  movements  and  secretions  of  the 
stomach  and  intestines  generally  are  certainly 
influenced  by  the  cord  in  different  regions, 
so  that  in  various  cases,  under  perversions  of 
this  normal  spinal  influence,  we  may  get 
vomiting,  diarrhoea,  or  obstinate  constipa- 
tion— as  direct  results,  that  is,  of  morbid 
changes  in  certain  parts  of  the  cord  in  which 
intestinal  sympathetic  fibres  have  their  roots. 
It  seems,  however,  that  through  the  greater 
portion  of  the  alimentary  canal  the  circular 
muscles  are  innervated  by  motor  fibres  dis- 
tributed with  the  vagus.  Thus  peristaltic 
contractions  of  the  oesophagus,  stomach,  and 
intestines  can  be  excited  by  vagus  stimula- 
tion, whether  the  stimulus  be  appUed  to  the 
roots  of  the  nerves  as  they  leave  the  bulb,  or 
to  the  main  trunk  of  the  vagus  in  any  part  of 
its  cervical  or  thoracic  com-se.  On  the  other 
hand,  the  circular  fibres  of  the  rectum  and  of 
the  descending  colon  are  supplied  by  the  lower 
abdominal  splanchnic  nerves,  which  leave 
the  cord  with  the  thoracic  and  not  with  the 
sacral  outflow  of  visceral  nerves  (Gaskell). 

In  the  grey  matter  of  the  lumbar  sweUing 
of  the  cord  there  are  aggregated  a  number  of 
centres  having  to  do  with  important  functions, 
which  may  be  variously  interfered  with  by 
disease.  These  centres  are  those  which 
regulate— (7)  the  evacuation  of  the  rectum; 
(8)  the  evacuation  of  the  bladder ;  (9)  erec- 
tion, and  ejaculatio  seminis ;  and  (10)  the 
contractions  of  the  uterus. 

In  each  case  the  spinal  centre  constitutes 
independent  reflex  centre,  provided  with 


an 


its  afferent  and  efferent  nerves,  but  m  each 
case  also  there  is  more  or  less  of  connexion 
between  the  spinal  centre  and  others  m  the 
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cerebral  hemispheres.  There  must  therefore 
-be  double  sets  of  fibres  for  each  centre 
traversing  the  whole  length  of  the  spinal 
«ord  and  medulla  ;  partly  (commissural)  for 
the  transference  of  afferent  impressions  from 
each  spinal  centre  to  the  brain,  and  partly 
(internuncial)  for  the  conduction  of  efferent 
impressions  from  cerebral  kinsesthetic  to 
spinal  motor  centres. 

In  the  case  of  the  uterine  centre  these 
•cerebral  connexions  are  of  comparatively 
shght  importance ;  since,  with  a  complete 
transverse  lesion  in  the  cervical  or  even  rn 
the  upper  dorsal  region,  the  process  of  partu- 
rition may  still  be  successfully  accomplished. 
So  long  as  the  spinal  mechanism  is  complete 
and  perfect,  parturition  may  take  place  with- 
out the  need  of  cerebral  co-operation.  Our 


subsequent  remarks  will,  therefore,  refer 
principally  to  the  other  three  lumbar  centres. 

Complete  transverse  lesions  occurring  in 
any  part  of  the  dorsal  or  cervical  regions  will, 
of  course,  entirely  cut  off  all  the  above-men- 
tioned lumbar  spinal  centres  from  connexion 
with,  and  therefore  from  any  voluntary  con- 
trol by,  the  cerebral  hemispheres.  But  various 
limited  local  lesions  in  particular  transverse 
areas  of  the  cord  (though  such  areas  cannot 
at  present  be  definitely  specified)  may  produce 
similar  results,  so  far  as  the  cerebral  control 
of  any  one  or  two  of  the  lumbar  centres  is 
concerned.  According  as  the  severance  of 
these  lumbar  spinal  centres  from  cerebral 
correlation  and  control  is  complete  or  partial, 
one  or  other  of  the  following  results  would  be 
produced : — 


Name  of 
Centre 


Rectal  centre 


Vesical  centre . 


Sexual  centre . 


Complete  Severance 
from  Cerebrum 


Afferent  and  Efferent 
Fibres 


TJnconsciousness  of  need,  and  in- 
ability to  prevent  evacuation 

Result. — Constipation,  with  in- 
continence of  fsBces  after  an 
aperient 

Unconsciousness  of  need,  and  in- 
ability to  prevent  micturition 

Result. — Eefiex  evacuation  in 
gushes  at  intervals 

Diminution  or  absence  of  sexual 
desire.  Erections  and  emis- 
sions, if  they  occur,  wholly 
dependent  upon  the  spinal 
reflex  mechanism 


Incomplete  Severance  from  Cerebrum 


Afferent  Commissural 
Fibres  only 


TJnconsciousness  of  need,  and 
therefore  no  attempt  to  re- 
strain evacuation 


Unconsciousness  of  need,  and 
therefore  no  attempt  to  re- 
strain micturition 

With  simple  destruction  of 
fibres,  nearly  same  results  as 
set  down  in  previous  column  ; 
but  mth  irritation  of  afferent 
fibres  there  might  be  great  in- 
crease of  desire  (satyriasis  or 
nymphomania) 


Efferent  Internuncial 
Fibres  only 


Consciousness  of  need  to 
evacuate,  with  no  ability 
to  restrain  the  act 


Consciousness  of  need,  but 
inability  to  restrain  mic- 
turition 

Feelings  of  desire,  but  no 
erection  in  response 

Erection  and  emissions, 
if  present,  purely  through 
spinal  reflex 

But  with  irritation  of 
efferent  fibres  there  may 
be  persistent  erections, 
mostly  without  desire 


The  rectal  and  the  vesical  spinal  centres 
are  each  composed  of  two  parts,  with  their 
separate  afferent  and  efferent  nerves — one  set 
in  relation  with  a  sphincter  muscle,  and  the 
other  in  relation  with  detrusor  or  expulsive 
muscles  in  functional  opposition  with  the 
former.  The  several  nerve-fibres,  both 
afferent  and  efferent,  in  connexion  with  these 
centres  have  been  shown  by  Sherrington 
(loc.  cit.  sec.  iii.,  p.  672)  to  be  contained  in 
the  first  four  sacral  nerves,  and  in  the  case 
of  the  bladder  also  in  the  third,  fourth,  and 
fifth  lumbar  nerves  (though  none  are  con- 
tained in  the  intervening  sixth  and  seventh 
lumbar).  Thus,  as  Sherrington  says  (p. 
683)  :  '  If,  as  one  may  suppose,  the  position 
of  the  outflow  of  the  efferents  fairly  indicates 
the  position  of  the  nucleus  whence  they 
come,  then  we  may  suppose  that  a  long 
nucleus  for  the  bladder  exists  in  the  lumbo- 
sacral region,  which  has,  however,  a  gap  in 
its  continuity.  .  .  .  The  outflow  from  the 
anterior  roots  above  the  gap  is  into  the  sym- 
pathetic system ;  from  the  anterior  roots 
below  the  gap  is  direct  by  the  sacral  nerves.' 
Destruction  or  irritation  of  either  of  these 


sets  of  fibres,  or  of  one  of  the  centres,  wiU 
necessarily  interfere  to  some  extent  with  the 
working  of  this  particular  centre,  so  that  its 
functions  may  be  interfered  with  in  several 
different  ways.  There  may  be  various  de- 
grees of  irritability  of  the  bladder  or  rectum, 
or  various  degrees  of  paralysis  of  these  organs. 

In  cases  of  paralysis  of  the  bladder,  espe- 
cially when  owing  to  lesions  implicating  its 
spinal  centre,  the  urine  is  apt  soon  to  become 
fcetid  and  alkaline,  and  inflammation  (alone 
or  with  ulceration)  is  most  prone  to  be  set 
up  in  its  mucous  membrane. 

The  details  as  to  the  modes  of  disturbance 
of  the  genital  function,  where  disease  impli- 
cates its  lumbar  centre  or  the  afferent  and 
efferent  nerves  in  connexion  therewith,  are 
less  known  than  where  it  involves  the  com- 
municating fibres  between  this  centre  and 
the  cerebrum.  The  nervi  erigentes  have  been 
shown  to  pass  out  with  the  second  and  third 
sacral  nerves,  so  that  the  sexual  Uke  the 
rectal  centre  is  contained  in  the  posterior 
part  of  the  lumbar  swelling.  In  the  female 
the  uterine  centre  has  been  shown  to  be 
similarly  situated. 
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Evidence  from  implication  of  pa/rticular 
Sensory  or  Motor  Nerves. 

The  more  precise  indications  concerning 
the  longitudinal  implication  of  the  spinal 
cord  are,  as  already  stated,  derivable  from 
the  level  at  which  alterations  in  sensibility 
or  in  motility  (either  voluntary  or  reflex) 
are  to  be  detected.  The  more  closely  the 
lesion  approaches  to  what  is  called  a  '  total 
transverse  lesion,'  the  more  distinctly  wiU 
signs  of  this  order  reveal  themselves.  It 
is  important,  too,  to  recollect  that  the  fibres 
of  different  sensory  roots  are  to  some  extent 
dispersed  through  cutaneous  surfaces  over- 
lying the  muscles  supplied  by  the  corre- 
sponding motor  roots.  There  are,  however, 
many  exceptions  to  this. 

In  regard  to  sensibility,  the  upper  limit  at 
which  the  trunk  is  affected  is  often  sharply 
defined  by  the  presence  of  a  feeling  of  con- 
striction, of  pain,  or  of  numbness  ('girdle 
sensation  ')  encircling  the  body.  This  sensa- 
tion is  generally  supposed  to  be  due  to  irri- 
tation of  the  roots  of  the  nerves  as  they 
traverse  the  posterior  columns  (or  perhaps 
outside  them)  at  the  upper  level  of  the  lesion. 
This  symptom  may  of  course  be  absent,  but 
in  some  cases  of  paraplegia  it  is  well-marked, 
especially  where  the  upper  level  of  the  lesion 
lies  anywhere  between  the  third''  and  the 
twelfth  dorsal  nerve-roots. 

Our  knowledge  has  of  late  been  greatly 
increased  concerning  the  extent  and  distri- 
bution of  the  cutaneous  areas  ('  segmental 
skin-fields  ')  pertaining  to  each  sensory  spinal 
nerve,  owing  to  the  labom's  of  Eoss,  AUen 
Starr,  James  Mackenzie,  Head,  and  Sher- 
rington. As  the  latter  investigator  says 
[Proc.  of  Boy.  Soc,  vol.  lii.,  p.  333) :  '  Al- 
though in  a  plexus  each  posterior  spinal  root 
gives  separate  contributions  to  several  nerve- 
trunks,  the  cutaneous  distribution  of  the 
root  is  composed  not  of  patches  which  are 
disjoined,  but  of  patches  which  are  so  joined 
that  the  distribution  of  the  entire  root  forms 
one  continuous  field.  .  .  .  Each  segmental 
skin-field  spreads,  to  a  certain  extent,  across 
neighbouring  segmental  skin-fields.  .  .  .  The 
fore-lap  and  the  after-lap  are,  throughout 
the  body,  very  great,  and  each  region  of  skin 
appears  to  be  supplied  by  at  least  two  sensory 
roots.  .  .  .  The  shape  of  a  segmental  skin- 
field  is,  where  simplest — e.g.  in  the  trunk 
and  neck — band-Hke,  wrapping  transversely 
round  one  lateral  half  of  the  body ;  it  has 
fairly  parallel  edges,  but  is  somewhat  broader 
near  its  vetnral  than  at  its  dorsal  end.  In 
the  limb  the  segmental  skin-fields  are  dis- 
torted from  the  sunple  band-like  type ; '  and 
they  are  also  seemingly  dislocated  from  their 
attachments  to  the  mid-dorsal  and  mid- 
ventral  lines  of  the  trunk.  This  peculiar 
distribution  Sherrington  explains  by  sup- 
posing that  the  mid-dorsal  as  well  as  the 
mid-ventral  line  of  the  body  extends  out- 
wards in  the  position  of  the  limb  as  a  side 


branch  or  secondary  axis  (see  diagram,  loc- 
cit.,  p.  337).  '  Upon  these  dorsal  and  ventral 
side  lines,  as  upon  secondary  dorsal  and 


Pig.  157. — To  show  the  presumed  distribution  of  the 
areas  supplied  from  the  2nd  lumbar  to  the  1st 
sacral  segments. 

The  area  marked  in  cross  lines  represents  L  2. 

The  area  marked  in  vertical  lines  represents  L  3. 

The  area  marked  with  circles  represents  L  4. 

The  area  marked  with  dots  represents  L  5. 

The  area  left  plain  below  represents  S  1. 

ventral  axes,  the  cutaneous  segments  of  the 
limb  are  ranged,  as  though  upon  folded  por- 
tions of  the  axial  lines  of  the  trunk  itself.' 

Now,  as  already  stated  (§  7,  (a),  (5)),  this 
overlapping  of  the  segmental  skin-fields  exists, 
especially  for  tactile  sensations,  owing  prob- 
ably to  the  related  tracts  of  gi-ey  matter  in 
the  spinal  cord  extending  into  the  spinal  seg- 
ments above  and  below  its  own,  and  conse- 
quently being  represented  in  the  correspond- 
ing posterior  spinal  nerve-roots.  The  re- 
searches of  Head  (Brain,  pt.  Ixi.,  1893),  how- 
ever, seem  to  show  that  no  such  overlapping  of 
segmental  skin-fields  or  extension  of  related 
grey  matter  into  adjacent  spinal  segments 
exists  for  painful  impressions,  or  for  those  of 
heat  and  cold.  Consequently,  to  determine 
the  exact  boundaries  of  a  cutaneous  area  of 
defective  sensibility,  whether  due  to  a  lesion 
in  the  cord  or  of  one  or  more  posterior  spinal 
roots,  we  shall  get  much  more  accurate 
results  if  we  seek  to  map  out  the  areas  in 
which  the  patient  may  be  insensitive  to 
painful  impressions,  or  to  those  of  heat  and 
cold,  rather  than  those  areas  in  which  he 
is  insensitive  to  ordinary  tactile  impressions. 
These  different  areas  in  relation  with  the 
several  posterior  roots  have  been  definitely 
mapped  out  by  Head,  and  the  plates  accom- 
panying his  paper  will  afford  most  useful 
guidance  to  future  investigators  seeking  to 
determine  the  longitudinal  level  or  extent  of 
lesions  in  the  spinal  cord  or  m  the  posterior 
roots.    The  areas  are  too  elaborate  to  admit 
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of  detailed  description  here ;  but  a  supple- 
mental figure,  showing  the  probable  skm- 
fields  fi-om  the  second  lumbar  to  the  first 
sacral  inclusive,  has  been  reproduced  above 
(fig.  157).  For  the  rest  the  plates  given  by 
Head  must  be  consulted. 

Efforts  were  also  formerly  made  to  define 
the  muscles  that  were  paralysed,  in  any 
given  case,  with  a  view  to  determine  the 
upper  limit  of  the  lesion  in  the  cord.  It  was 
thought  that  a  reference  to  the  anterior 
roots  by  which  such  muscles  are  innervated 
ought  to  enable  us  to  fix  upon  the  particular 
segment  of  the  cord  from  which  their  nerves 
proceed,  and  thus  to  determine  with  pre- 
cision the  upper  level  of  the  lesion  in  the 
motor  regions  of  the  cord. 

This  is  a  matter,  however,  by  no  means  so 
simple  as  might  be  supposed,  because  the 
majority  of  limb  and  trunk  muscles  receive 
fibres  from  more  than  one  motor  root,  as 
Preyer  and  Krause  and  others  showed  long 
ago.  The  same  conclusion  has  been  arrived 
at  by  Eckhardt,  and  later  by  Sherrington. 
The  former  says :  '  A  great  number  of 
muscles  in  the  limb  obtain  nerve-fibres  each 
of  them  from  several  nerve-roots.  Most  of 
the  thigh-muscles  always,  some  of  the  leg- 
muscles  frequently,  are  supphed  by  three, 
the  latter  more  often  by  two,  nerve-roots.' 
According  to  Sherrington,  when  a  muscle  is 
supplied  by  three  nerve-roots  it  is  noticeable 
that  the  middle  root  of  the  three  usually 
causes  the  most  powerful  contraction.  How- 
ever this  may  be,  it  is  obvious  that  the  fibres 
going  to  each  muscle  must  take  their  origin 
'  over  a  certain  considerable  longitudinal 
region  of  the  cord.' 

This  fact,  that  muscles  receive  their  nerve- 
supply  from  two  or  three  different  nerve- 
roots,  was  formerly  thought  to  be  due  to  the 
circumstance  that  the  same  muscle  is  called 
into  play  in  different  coordinated  movements. 
And  the  view  of  E.  Eemak,  that  functionally 
related  or  synergic  muscles  are  represented 
together  in  the  anterior  horns  of  the  spinal 
cord,  was  supposed  to  have  been  confirmed 
and  extended  by  Ferrier  and  Yeo  {Proc. 
of  Boy.  Soc,  March  24,  1881,  p.  12)  by  their 
experimental  observations  on  the  functions 
of  the  anterior  roots.  They  say  that  stimu- 
lation of  the  individual  roots  of  the  brachial 
and  crural  plexuses  results,  not  in  mere 
unrelated  contractions  of  various  muscles, 
but  in  highly  coordinated  synergic  contrac- 
tions, leading  to  definite  movements.  But 
as  the  '  muscles  thrown  into  action  by  each 
root  are  innervated  in  most  cases  by  several 
nerve-trunks,'  the  result  '  of  section  of  each 
motor  root  would  therefore  be  paralysis  of 
the  corresponding  combination,  not  neces- 
sarily, however,  of  the  individual  muscles 
involved  .  .  .  whilst  weakened,  they  might 
yet  act  in  other  combinations  in  so  far  as 
they  were  supplied  by  other  roots.'  The 
different  combined  movements  which  they 
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thought  to  be  dependent  upon  particular 
motor  roots  are  cited  by  the  authors  in  this 
paper. 

This  important  subject  has  been  re-inves- 
tigated of  late  by  Sherrington  {Journ.  of 
Physiol,  vol.  xiii.  No.  6,  pp.  708-35),  who 
comes  to  an  opposite  conclusion.  He  says: 
*  Contrary  to  Panizza's  doctrine,  revived  and 
ably  reappointed  by  Eemak  and  by  Ferrier 
and  Yeo,  and  followed  since  by  Bert,  Mar- 
cacci,  and  others,  I  believe  John  Miiller  to 
have  been  right  in  attributing  to  the  arrange- 
ment of  the  motor  roots  of  the  limb-plexus 
an  anatomical  significance,  based  on  meta- 
merism, rather  than  a  teleological  dependent 
upon  supposed  demands  of  functional  coor- 
dination.' He  considers  that  in  the  great 
majority  of  cases  muscles  innervated  by  the 
same  nerve-root  lie  adjacent  one  to  another, 
but  '  that  the  loss  of  some  particular  coordi- 
nated movement  results,  from  the  severance 
of  one  of  the  motor  roots  of  the  limb-plexus,' 
he  says,  '  I  have  been  unable  to  detect,  and 
seen  no  evidence  to  support.'  His  own  in- 
vestigations lead  him  to  believe  that  the 
section  of  some  two,  three,  or  even  more 
anterior  roots  going  to  the  upper  or  lower 
limb-plexus  leads  to  a  weakened  condition  of 
many  rnovements.  He  adds :  '  The  helpless- 
ness, at  first  very  apparent,  rapidly  dimin- 
ished up  to  a  certain  point.  The  diminution 
seemed  to  be  largely  due  to  the  overcoming 
in  course  of  time  of  an  unwillingness  to 
attempt  movements  with  the  injured  limb.' 
His  experiments  vnih.  monkeys  convinced 
him  that  the  execution  of  a  coordinated 
movement  was  still  possible  when  one  motor 
root  only  of  the  plexus  remained  open  as 
a  channel  from  the  cord. 

All  this  shows  that  the  upper  level  of  a 
lesion  in  the  cord  can  only  be  fixed  approxi- 
mately by  reference  to  the  motor  paralysis 
existing  in  limbs  or  in  the  trunk  of  the  body. 

The  integrity  of  those  reflex  actions  which 
can  be  elicited  either  in  health  or  in  disease 
depends,  of  course,  upon  the  integrity  of  the 
entire  nervous  arcs  concerned  (that  is,  upon 
the  integrity  of  ingoing  fibres,  centres,  and 
outgoing  fibres).  Thus,  though  the  impair- 
ment of  a  reflex  may  not  necessarily  be  due 
to  central  causes,  its  presence,  on  the  other 
hand,  clearly  shows  that  the  grey  matter 
and  other  regions  of  the  cord  which  must  be 
traversed  by  its  stimuli  are  not  impassable  : 
whilst  its  exaltation  wiU  indicate  the  prob- 
able existence  of  some  congestion  by  which 
the  grey  matter  in  question  is  rendered  more 
excitable,  or  else  some  central  change  by 
which  it  is  cut  off  Irom  cerebral  inhibitory 
influences.  In  §  4  will  be  found  all  the  need- 
fiil  indications  referable  to  the  presence  or 
absence  of  reflexes  which  can  be  used  for  the 
determination  of  the  upper  level  of  a  lesion 
existing  in  the-  spinal  cord.  The  lower  level 
of  a  lesion  in  this  organ  is  always  extremely 
difficult  to  determine ;  and  if  it  is  to  be  made 
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out  at  all,  it  must  be  done  by  reference  to  tbe 
existence  of  particular  muscular  atrophies, 
rather  than  from  the  presence  or  absence  of 
certain  reflexes. 

Other  data  in  regard  to  the  longitudinal 
situation  of  a  lesion  in  the  spinal  cord  are  of 
a  more  precise  order,  and  are  dependent  upon 
the  relations  of  the  vertebral  spines  to  dif- 
ferent anterior  nerve-roots.  These  data  are 
available  in  cases  where  the  spinal  cord  be- 
comes implicated  in  connexion  with  primary 
disease  or  injury  of  the  vertebrae.  To  obtain 
such  data,  it  is  needful  to  know  the  exact 
relations  subsisting  between  the  bodies  of 
the  different  vertebrae,  their  spines,  and  the 
origins  of  the  different  nerve-roots. 

Only  the  highest  cervical  nerves  arise  from 
the  cord  opposite  the  place  at  which  they 
leave  the  spinal  canal.  As  we  descend,  the 
distance  between  these  two  points  gradually 
increases,  and  it  attains  its  maximum  when 
we  come  to  the  nerves  of  the  cauda  equina. 
What  nerve-origins  correspond,  therefore,  to 
a  given  vertebral  level  can  only  be  decided 
by  careful  anatomical  investigation. 

A  further  complication  is  introduced  into 
this  question,  seeing  that  the  vertebral  spines, 
which  we  are  compelled  to  deal  with  as 
locaUsing  guides,  have  different  relations  in 
different  parts  of  the  spinal  column  to  the 
bodies  of  their  respective  vertebrae — e.g.  they 
incline  downwards  in  the  dorsal  region  more 
especially,  to  a  less  extent  in  the  cervical, 
and  scarcely  at  all  in  the  lumbar  region. 

Some  of  the  principal  facts  in  reference  to 
these  two  points,  namely,  (1)  the  relations  of 
spinous  processes  to  bodies  of  vertebrae,  and 
(2)  the  relations  of  vertebral  spines  to  origins 
of  nerve-roots,  wUl  be  foimd  to  be  embodied 
in  the  next  section. 

§  8.  For  practical  purposes  it  will  be  well 
here  to  group  together  the  A'arious  indications 
as  to  longitudinal  localisation  to  which  we 
have  referred — classifying  them  as  they  are 
related  to  one  or  other  of  four  regions  of  the 
spinal  cord. 

(a)  Cervical  Region  of  the  Cord. — 
This  corresponds  externally  to  the  space 
between  the  occiput  and  the  upper  border 
of  the  seventh  cervical  spine  {eighth  cervical 
nerve). 

The  first,  second,  and  third  cervical  spinous 
processes  are  respectively  opposite  the  origins 
of  the  third,  fourth,  and  fifth  cervical  nerves. 
The  phrenic  nerve  (motor  nerve  of  the  dia- 
phragm) arises  from  the  fourth,  or  from  the 
third  and  the  fourth  cervical  nerves.  Oppo- 
site the  third  cervical  spine  (level  of  fifth 
cervical  nerve)  the  cervical  swelling  _  of  the 
cord  begins;  whilst  it  ends  opposite  the 
seventh  cervical  spine  (level  of  first  dorsal 
nerve). 

Disease  of  this  region  may  involve  inter- 
ference with  respiration,  and  possibly  weak- 
ness of  voice ;  interference  with  the  heart's 
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action — pulse  very  frequent,  or  the  reverse ; 
flushing  or  pallor  of  the  head  and  neck  ;  con' 
tinned  priapism  (with  crushing  lesions) ;  aug- 
mentation of  temperature  in  the  body  gene- 
rally (hyperpyrexia) ;  and  marked  contraction 
or  dilatation  of  the  pupU. 

The  innervation  of  the  shoulder,  arm,  and 
hand  muscles  is  derived  from  spinal  nerves 
between  the  sixth  cervical  and  first  dorsal 
inclusive ;  those  supplying  the  ulnar  side  of 
the  hand  and  forearm  arising  from  the  lower 
level,  that  is,  from  the  upper  part  of  the  next 
region.  The  upper  extremities  may,  there- 
fore, be  more  or  less  paralysed,  as  well  as  the 
trunk  and  lower  extremities. 

(6)  Upper  Half  of  the  Dorsal  Region 
of  the  Cord. — This  corresponds  externally 
to  the  space  between  the  seventh  cervical 
spine  {first  dorsal  nerve)  and  the  fourth 
dorsal  spine  {sixth  dorsal  nerve). 

The  results  of  disease  here  are  apt  to  be 
these  :  The  '  scapular  reflex '  may  be  abol- 
ished, calling  into  activity  as  it  does  the  last 
two  or  three  cervical  and  the  first  two  or 
three  dorsal  nerves  ;  the  intercostal  muscles 
are  paralysed  at  different  levels ;  a  '  girdle 
sensation '  is  felt  at  different  levels ;  there 
may  be  prominence  of  certain  vertebral 
spines,  and  possibly  tenderness  on  pressure 
or  on  tapping  over  them ;  the  '  epigastric 
reflex '  may  be  abolished,  depending  as  it 
does  upon  the  spinal  cord  at  the  level  of  the 
fourth  to  the  sixth  or  seventh  pairs  of  dorsal 
nerves  ;  and  priapism  (with  crushing  lesions) 
may  occasionally  be  met  with.  We  may  have, 
therefore,  some  or  all  of  these  signs  together 
with  more  or  less  complete  paralysis  of  the 
lower  part  of  the  trunk  and  of  the  lower 
extremities. 

(c)  Lower  Half  of  the  Dorsal  Region 
of  the  Cord. — This  corresponds  externally 
to  the  space  between  the  upper  border  of  the 
fifth  dorsal  spine  {seventh  dorsal  nerve)  and 
the  lower  border  of  the  tenth  dorsal  spine 
{space  below  twelfth  dorsal  nerve). 

Disease  here  may  give  rise  to  the  following 
symptoms  :  The  '  abdominal  reflex  '  may  be 
abolished,  depending  as  it  does  upon  the  in- 
tegrity of  the  cord  between  the  levels  of  the 
eighth  dorsal  and  the  first  lumbar  nerves. 
Paralysis  of  lower  intercostal  muscles  or  of 
abdominal  muscles  may  possibly  occur,  in 
addition  to  paralysis  of  the  lower  extremities. 
'  Girdle  sensation '  may  be  felt  at  different 
levels  (the  umbihcus  corresponding  with  the 
tenth  dorsal  nerve,  and  the  '  ensiform  area  ' 
with  the  sixth  and  seventh  dorsal  nerves). 
There  may  be  prominence  of  certain  of  the 
lower  dorsal  spines,  with  possible  tenderness. 

{d)  Lumbar  Region  of  the  Cord.— 
This  corresponds  externally  to  the  space 
between  the  lower  border  of  the  tenth  dorsal 
spine  {just  beloiv  the  tivelfth  dorsal  nerve) 
and  the  upper  border  of  the  second  lumbar 
vertebra. 

Here  the  symptoms  are:  Paralysis,  not 
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implicating  the  abdominal  muscles,  but 
limited  to  more  or  less  of  those  of  the  lower 
extremities.  No  '  girdle  sensations  '  around 
the  trunk.  Three  superficial  reflexes  may  be 
abolished,  namely,  the  '  cremasteric,"  which 
depends  upon  the  integrity  of  the  cord  m 
the  upper  limibar  region  ;  the  '  gluteal '  and 
the  '  plantar,'  both  of  %vhich  seem  to  be  de- 
pendent vipon  the  integrity  of  the  lower  part 
of  the  lumbar  region  of  the  cord.  A  deep 
reflex  may  also  be  abohshed,  namely,  the  so- 
called  '  knee-jerk,'  which  is  dependent  upon 
the  upper  lumbar  region  of  the  cord.  '  Ankle- 
clonus  '  may  be  met  with  when  disease  affects 
the  upper  or  mid-lumbar  regions  of  the  cord, 
but  not  where  the  lower  lumbar  region  is 
imphcated.  Loss  of  sensibility  about  the 
perin£Eum  and  anus  (if  not  due  to  disease  of 
nerve-trunks)  is  indicative  of  disease  of  the 
posterior  columns  in  the  lower  lumbar  re- 
gion. Absolute  paralysis  of  the  bladder  and 
rectum  may  be  present,  with  tendency  to 
inflammation  and  ulceration  of  the  former 
organ.  (With  lesions  higher  up  in  the  cord 
there  may  also  be,  according  to  their  extent, 
some  of  the  alterations  in  regard  to  the  action 
of  the  bladder  and  rectum  which  have  been 
set  forth  in  a  table  on  p.  809.) 

Li  the  clinical  data  above  given  are  in- 
cluded the  majority  of  the  facts  upon  which 
the  regional  diagnosis  of  diseases  of  the 
spinal  cord  must  in  all  cases  be  based.  In 
them  also  wUl  be  found  the  explanations,  so 
far  as  they  can  be  given  in  moderate  compass, 
of  the  symptoms  met  with  in  different  dis- 
eases of  the  spinal  cord.  An  obvious  advan- 
tage will  be  found  to  have  resulted  from  this 
somewhat  lengthy  preliminary  discussion,  if, 
as  it  ought  to  do,  it  tends  to  give  the  prac- 
titioner a  more  thorough  insight  into  the 
natiure  and  relations  of  the  several  diseases 
of  the  spinal  cord,  at  the  same  time  that  it 
aids  him  in  their  diagnosis. 

Although  it  is  true  that  the  groups  of 
symptoms  presented  in  different  diseases  of 
the  spinal  cord,  considered  individually  and 
collectively,  afford  the  materials  upon  which 
a  regional  diagnosis  must  be  founded,  it  is 
no  less  true  that  a  part  of  the  symptomatology 
(namely,  that  comprised  in  the  mode  of  origin 
and  the  mode  of  estabhshment  of  the  disease, 
together  with  what  may  be  gathered  from 
the  patient's  state  generally,  from  his  family 
history,  and  from  his  personal  history)  con- 
stitutes the  basis  upon  which  a  patJwlogical 
diagnosis  has  to  be  arrived  at.  Again,  although 
the  arrival  at  a  regional  diagnosis  is  often 
spoken  of,  and  may  seem  to  be  a  process 
altogether  distinct  from  that  involved  in  the 
arrival  at  a  pathological  diagnosis,  yet,  as  a 
matter  of  fact,  in  the  investigation  of  many 
individual  cases  of  spinal  disease,  it  will  be 
found  that  the  one  problem  is  not  settled 
first,  and  the  other  afterwards,  but  that  both 
are  tentatively  considered  more  or  less  simul- 
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taneously.  Thus,  certain  empirically  known 
pathological  conditions  may  afford  at  once  a 
ready  explanation  of  a  given  group  or  sequence 
of  symptoms,  as  in  '  infantile  paralysis,'  in 
'locomotor  ataxy,'  or,  in  a  more  general 
sense,  in  angular  curvature  of  the  spine. 
Here,  therefore,  the  pathological  diagnosis 
goes  hand  in  hand  with  the  regional  diagnosis, 
and  in  working  them  out  each  gathers  addi- 
tional confirmation  from  the  establishment 
of  the  other.  Sometimes,  however,  as  in  the 
case  of  traumatic  injuries  (including  stabs, 
and  fractures  with  dislocations  of  vertebrae), 
the  pathological  diagnosis  is  at  once  obvious, 
and  the  regional  diagnosis  alone  requires  to 
be  settled  in  detail. 

For  the  above  reasons,  it  has  been  necessary 
to  tabulate  in  this  article  certain  '  Patho- 
logical Data  concerning  the  Spinal 
Cord'  (§  5),  though  it  would  not  be  found 
specially  advantageous  were  we  to  follow  out 
this  part  of  the  subject  further,  and  attempt 
here  to  set  down  the  more  general  clinical 
data  and  deductions  of  pathological  import, 
necessary  to  be  borne  in  mind  for  the  arrival 
at  a  pathological  diagnosis,  in  order  to  form 
a  series  of  facts  and  deductions  comparable 
with  those  already  given  in  elucidation  of  the 
problems  of  regional  diagnosis  (§§  7  and  8). 
These  other  problems  will  be  dealt  with,  as 
far  as  possible,  in  the  descriptions  of  the 
several  diseases  of  the  spinal  cord. 

H.  Charlton  Bastian. 

SPINAL  CORD,  Special  Diseases 

of. — In  order  that  the  mutual  relations  of  the 
different  diseases  of  the  spinal  cord  may  be 
the  more  readily  appreciated,  their  names 
are  here  set  down  in  groups,  and  they  will 
be  severally  considered  in  the  same  order, 
which  is  one  based  upon  their  causes  and 
nature,  rather  than  upon  alphabetical  con- 
siderations. This  list  will,  therefore,  in  addi- 
tion, serve  as  an  index  to  the  order  in  which 
the  several  diseases  of  the  spinal  cord  are 
described.  The  names  of  the  different  dis- 
eases now  to  be  described  are  in  this  list 
printed  in  ordinary  Eoman  type ;  while  the 
names  of  those  diseases  that  are  discussed 
separately  in  different  parts  of  the  work  (to 
which  descriptions  the  reader  is  referred)  are 
printed  in  small  capitals. 

I.  Diseases  of  the  Spinal  Cord 
dependent  upon  known  organic 
changes : — 

(1)  Spinal  Cord,  Concussion  of ;  (2)  Spinal 
Cord,  Punctured  or  Gunshot  Wounds  of; 
(3)  Spinal  Cord,  Sudden  Crushing  Lesiona 
of;  (4)  Spinal  Cord,  Slow  Compression  of; 
(5)  Spinal  Cord,  Aneemia  of ;  (6)  Spinal  Cord, 
Hypersemia  of ;  (7)  Spinal  Cord,  Inflamma- 
tion of ;  (8)  Spinal  Cord,  Haemorrhage  into ; 
(9)  Spinal  Cordj  Softening  of. 

(10)  Infantile  Paralysis  ;  (11)  Acute 
Spinal   Paralysis   of  Adults  ;    (12)  Acute 
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Ascendmg  Paralysis;  (13)  Chronic  Spinal 
Paralysis ;  (14)  Progressive  Muscular 
Atrophy. 

(15)  Locomotor  Ataxy;  (16)  Spasmodic 
Spinal  Paralysis  ;  (17)  Amyotrophic  Lateral 
Sclerosis;  (18)  Multiple  or  Disseminated 
Sclerosis;  (19)  Friedreich's  Disease. 

(20)  Tumours  and  New  Formations  of  the 
Spinal  Cord;  (21)  Syringomyeha ;  and  (22) 
Malformations  of  the  Spinal  Cord. 

II.  Diseases  dependent  upon  un- 
known or  imperfectly  known  organic 
changes : — 

(23)  Tetanus;  (24)  Tetany;  (25)  Torti- 
collis; (26)  Writer's  Cramp;  (27)  Spinal 
Irritation  ;  (28)  Reflex  Paraplegia ;  (29) 
Intermittent  Paraplegia ;  (30)  Functional 
Paralysis  of  Spinal  Type ;  (31)  Paraplegia 
dependent  on  Idea  ;  (32)  Neurasthenia 
Spinalis  ;  and  (33)  Toxic  Spinal  Paralysis. 

In  addition  to  these  diseases,  dependent 
upon  changes  limited  to  the  spinal  cord,  other 
affections  should  here  be  mentioned,  in  which 
the  spinal  cord  is  implicated  (in  modes  more 
or  less  known)  together  with  the  cerebrum  in 
one  or  other  of  its  regions.  These  cerebro- 
spinal affections  are  as  follows :  (1)  Gene- 
ral Paralysis  of  the  Insane  ;  (2)  Cerebro- 
spinal Sclerosis  ;  (3)  Paralysis  Agitans  ; 
(4)  Hydrophobia;  and  (5)  Chorea. 

For  an  account  of  the  diseases  dependent 
upon  morbid  changes  in  the  membranes  of 
the  spiaal  cord,  see  Meninges,  Spinal,  Dis- 
eases of. 

1.  Spinal  Cord,  Concussion  of. — Sy- 
NON. :  Commotio  Medullce  Spinalis ;  Fr. 
Commotion  de  la  Moelle  J^piniere;  Ger. 
Erschiitterwng  des  RiicTienma/rhs. 

Etiology.  —  This  condition  is  met  with 
principally  in  persons  who  have  fallen  from 
a  height,  or  in  those  who  have  been  present 
in  a  railway  collision.  In  these  cases  the 
brain  is  apt  to  suffer  as  well  as  the  spinal 
cord,  and  it  is  not  always  easy  to  tmravel  the 
respective  symptoms  due  to  shock  of  this 
or  that  great  segment  of  the  cerebro-spinal 
system. 

Anatomical  Characters.  —  In  many  of 
these  cases  there  are,  in  all  probabiUty,  no 
morbid  changes  that  would  be  discoverable. 
In  others,  however,  minute  extravasations  of 
blood,  or  actual  ruptures  of  the  nerve-tissue, 
may  occur.  Sometimes,  as  in  a  case  seen  by 
the  writer,  even  notable  lesions  are  produced. 
An  example  of  the  slighter  lesions  is  recorded 
by  the  late  Sir  Wilham  GuU,  in  which  small 
extravasations  of  blood  were  found  in  the 
anterior  and  posterior  cornua,  as  well  as  in 
the  posterior  columns  of  the  cord.  In 
neither  of  these  cases  was  there  any  external 
or  visible  injury ;  but  in  each  paraplegia  was 
produced  immediately  after  the  fall  that  de- 
termined the  lesions  in  the  cord.  In  addition 
to  htemorrhages  into  the  substance  of  the 


spinal  cord  itself,  there  is  in  these  cases  the 
possibiUty  of  the  occurrence  of  meningeal 
hffimorrhages,  pressing  upon  the  cord  or  its 
nerve-roots ;  and  within  a  day  or  two  after 
the  occurrence  of  the  concussion  itself,  there 
is  the  possibility  of  some  local  and  subacute 
inflammation  being  set  up  in  the  membranes 
of  the  cord. 

Symptoms. — In  the  great  majority  of  these 
cases  no  complete  paralysis  is  induced,  even 
at  first.  There  may  at  most  be  paresis  of 
one  or  more  limbs,  general  prostration, 
nausea  with  occasional  vomiting,  a  rapid 
and  possibly  irregular  or  intermittent  pulse 
(especially  after  the  least  exertion),  with 
occasional  startings  and  twitchings  of  the 
limbs,  the  sensibility  of  which  may  be  dimin- 
ished, exalted,  or  imaffected.  The  tempera- 
ture will  probably  be  at  first  depressed,  as  a 
result  of  shock,  though  subsequently  a  shght 
febrile  elevation  may  continue  for  some 
days.  The  tongue  may  be  furred,  the  appe- 
tite bad,  the  bowels  constipated;  whilst  in 
I  regard  to  micturition  there  may  be  either 
some  delay  and  difficulty,  or,  on  the  contrary, 
an  ii'ritabihty  of  the  bladder,  with  difiiculty 
in  retaining  its  contents  after  the  desire  to 
micturate  is  once  felt.  With  this  there  is 
often  general  restlessness,  nervousness,  and 
insomnia. 

In  more  severe  cases  of  concussion,  even 
where  there  is  no  complication  resulting 
from  appreciable  lesions,  the  shock  to  the 
system  (see  Shock)  may  be  more  profound, 
and  there  may  be  paralysis  of  limbs,  lasting 
perhaps  for  some  days,  and  then  rather 
suddenly  disappearing. 

Diagnosis. — The  questions  to  be  deter- 
mined are,  whether,  looking  to  the  symptoms 
presented  by  the  patient,  there  is  likely  to 
be  any  organic  lesion  or  change  in  the  spinal 
cord  or  its  membranes ;  or  whether  we  have 
to  do  with  mere  functional  pertm-bations 
induced  by  the  shock  or  blow  to  which  the 
patient  has  been  subjected.  In  the  absence 
of  definite  paralysis,  or  even  with  its  presence 
for  the  first  few  days,  the  answer  to  this 
preliminary  question  will  often  be  shrouded 
in  doubt.  To  come  to  a  definite  opinion  as 
to  the  precise  natiure  of  the  change  which  a 
j  spinal  cord,  deemed  to  be  damaged  in  some 
'  way  after  a  concussion,  has  undergone,  lapse 
of  time  and  several  examinations  of  the 
patient  are  often  required. 

In  many  cases  in  which  compensation  for 
an  injury  is  claimed,  a  further  complication 
appears.  Here  it  is  that  the  difficulty  arises 
as  to  how  much  the  symptoms  experienced, 
or  said  to  be  experienced,  may  be  due  to  an 
excited  imagination,  and  how  much  to  causes 
independent  of  the  imagination,  whether 
voluntarily  or  involuntarily  aroused.  It 
must  be  conceded  that  symptoms  of  injury 
are  undoubtedly  feigned  by  imscrupulous 
persons;  and  it  seems  also  equally  clear 
that,  even  unknowingly  to  the  patient,  the 
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excitement  consequent  upon  the  accident, 
the  details  heard  concerning  the  injunes  ot 
others,  combined  with  the  inquiries  of  doctors 
"and  of  sympathising  fi-ionds,  tend _  to  keep 
up  and  to  exaggerate  symptoms  in  rnany 
nervous  patients,  over  and  above  those 
which  may  have  resulted  from  the  shock. 
Such  patients  also  may  make  a  more  speedy 
recovery  subsequent  to  trial  and  compensa- 
tion than  they  had  been  making  before  the 
trial,  and  yet  they  may  not  have  been  in 
any  sense  impostors.  It  is  true  that  such 
persons,  however,  do  not  recover  quite  so 
quickly  as  those  others  who  for  their  own 
unscrupulous  ends  have  been  previously 
exciting  their  imaginations  in  a  voluntary 
manner. 

Prognosis. — In  only  the  severest  cases  of 
concussion  or  shock  is  there  actual  danger 
to  life  {see  Shock).  "Where,  however,  great 
prostration  is  induced,  and  especially  in 
those  who  may  previously  have  been  suffer- 
ing from  heart- affections,  or  from  a  very 
excitable  nervous  system,  life  may  be  speedily 
brought  to  a  close ;  or  at  most  such  patients 
may  not  survive  a  severe  concussion  more 
than  a  day  or  two. 

Severe  concussions  of  the  cord  may  also 
form  the  starting-points  of  many  and  varied 
deviations  from  health,  which  may  not  begin 
to  show  themselves  for  weeks,  or  perhaps 
even  months,  after  the  initial  shock.  Among 
such  sequelae,  which  have  come  imder  the 
writer's  notice,  may  be  mentioned  the  follow- 
ing :  Loss  of  flesh  with  general  failure  of 
nutrition,  epileptiform  fits,  progressive  mus- 
cular atrophy,  lateral  sclerosis  of  the  spinal 
cord,  a  slowly  increasing  paraplegia  (of  un- 
certain pathological  basis),  and  caries  of 
vertebrae  followed  by  angular  curvature  and 
paraplegia. 

In  other  and  slighter  cases,  time  and 
rest,  with  suitable  medical  treatment,  may 
be  expected  to  lead  to  perfect  recovery, 
sometimes  speedily,  but  sometimes 
only  after  protracted  periods  of  impaired 
health. 

Treatment. — In  the  first  instance,  symp- 
toms of  shock  have  to  be  combated  by  the 
employment  of  warmth  and  stimulants.  In 
subsequent  stages,  rest  in  the  recumbent 
position  must  be  enjoined  for  a  time.  It  is 
of  the  first  importance  to  make  sure  that  the 
patient  does  take  complete  rest,  and  is  kept 
free  from  excitement  during  the  first  few 
days  after  any  concussion-accident,  and  that 
he  gets  sound  sleep  at  night,  under  the 
influence  of  bromide  of  potassium,  or  of  this 
together  with  chloral  hydrate.  If  the  con- 
dition of  restlessness,  with  disturbed  sleep, 
can  be  checked,  then  a  mitigation  of  other 
symptoms  may  be  expected  to  follow.  The 
application  of  ice  to  the  spinal  column  may 
at  times  be  desirable ;  or  pain  must  be  re- 
lieved by  the  subcutaneous  injection  of  small 
■doses  of  morphine.    Later  on,  tonics,  with  a 


simple  nutritious  diet  and  plenty  of  fresh 
air,  together  with  rest,  will  be  needed  for 
the  complete  restoration  of  the  patient. 

H.  Charlton  Bastian. 

2.  Spinal  Cord,  Punctured  or  Gun- 
shot Wounds  of. — Synon.  :  Acute  Trau- 
matic Lesions  of  the  Spinal  Cord  ;  Fr.  Plaies 
et  Contusions  de  la  Moelle  JE^iniere  ;  Ger. 
Buclcemna/rhszerreissungen. 

iETIOLOGY  AND  ANATOMICAL  CHARACTERS. — 

Punctured  or  gunshot  wounds  of  the  spinal 
cord  are  commonly  made  with  knife,  dagger, 
sword,  or  bullet. 

In  each  set  of  cases,  the  wound  in  the 
spinal  cord  will  be  associated  with  perfora- 
tion or  rupture  of  some  of  the  membranes, 
and  also  with  haemorrhage,  either  between 
them  or  into  the  substance  of  the  cord.  The 
arches  of  the  vertebrae  or  their  articular 
processes  and  some  of  the  ligaments  con- 
necting them  may  be  more  or  less  damaged, 
and  a  wound  commonly  exists  through  the 
contiguous  skin  and  muscles.  In  the  cord 
itself,  there  may  be  either  a  clean-cut  wound 
through  certain  of  its  columns  and  parts,  or 
a  broader  crushing  lesion.  In  each  case 
more  or  less  blood  may  be  effused  upon  and 
below  the  cut  surfaces  of  the  cord.  At  later 
stages,  there  may  be  signs  of  inflammation 
of  the  membranes,  as  well  as  of  local  inflam- 
matory softening  of  the  substance  of  the 
cord. 

Symptoms. — The  signs  and  symptoms 
consequent  upon  woimds  of  this  kind  are 
subject  to  endless  variations,  in  accordance 
with  the  different  regions  of  the  cord  involved, 
the  actual  extent  of  the  woimd  in  its  sub- 
stance, and  the  possible  presence  of  varying 
amounts  of  effused  blood.  These  wounds 
often  involve  only  a  portion  of  the  transverse 
area  of  the  cord.  It  is  indeed  in  this  class 
of  cases  more  especially  that  hemiplegia 
spinalis  and  Jiemipa/raplegia  are  met  with. 
Thus,  where  a  unilateral  lesion  exists  in  the 
mid  or  upper  cervical  region,  both  arm  and 
leg  are  paralysed,  so  that  the  state  known  as 
hemiplegia  spinalis  is  produced  ;  but  where 
it  occurs  in  the  dorsal  region,  the  one  leg 
only  is  paralysed,  and  we  have  what  is 
known  as  hemiparaplegia. 

Since  the  experiments  made  many  years 
ago  by  Brown- Sequard  on  the  result  of 
hemisection  of  the  cord  in  certain  animals,  it 
has  been  supposed  that  the  essential  pecu- 
liarity in  the  latter  cases  is  that  on  the  side 
of  lesion  there  is  complete  motor  paralysis 
in  the  limbs  or  limb  below ;  whils  on  the 
opposite  side,  the  limbs  or  limb,  and  the 
trunk  up  to  the  middle  line,  are  more  or  less 
completely  anaesthetic — sensitiveness  to  im- 
pressions of  touch,  pain,  temperature,  and 
tickling  being  alike  abolished. 

Other  minor  peciiliarities  that  have 
been  described  "are  these:  On  the  side  of 
motor  paralysis,  there  is  also  vaso-motor 
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paralysis,  which  carries  with  it,  as  conse- 
quences, {a)  an  elevation  of  temperature 
(from  1^°  to  2°  F.),  and  (b)  a  hypera;s- 
thesia  for  all  modes  of  sensibility  (owing  in 
part  to  hypertemia  in  the  limb  and  cord). 
Surrounding  the  body,  at  the  level  of  the 
upper  margin  of  anaesthesia  on  the  side  of 
sensory  defect,  there  is  usually  a  narrow 
girdle  of  hypersEsthesia  ;  whilst  below  this 
level,  on  the  side  of  the  lesion,  there  is  a  half 
band  of  hemiansesthesia — whose  depth  varies 
with  the  longitudinal  extent  of  the  lesion. 
(The  complete  zone  of  hypersesthesia  has 
been  thought  to  be  due  to  hypertemia  of 
nerve-roots,  and  of  the  grey  matter  of  the 
cord  immediately  above  the  lesion ;  while 
the  half-zone  of  anjesthesia  was  supposed  to 
be  dependent  upon  destruction  of  the  nerve- 
roots,  and  of  the  spinal  cord  for  a  certain 
extent  at  the  seat-  of  lesion.) 

If  bed-sores  occur,  they  are  said  to  be  met 
with  on  the  side  of  sensory  paralysis  ;  whilst 
in  one  or  two  cases  signs  of  a  jomt-affection 
(in  the  knee  principally)  have  occurred  on 
the  side  of  motor  paralysis.  There  seems 
no  reason  for  expecting  any  special  muscular 
atrophy  or  diminution  of  faradic  irritability 
on  the  side  of  motor  paralysis,  except  in 
parts  of  those  muscles  whose  nerve-supply 
comes  from  the  portion  of  the  anterior  cornua 
actually  destroyed  by  the  lesion.  In  many 
cases,  especially  at  first,  there  is  paralysis  of 
the  bladder  and  of  the  rectiun,  or  there  may 
be  incontinence  of  urine.  Later  on,  these 
troubles  tend  to  diminish.  The  superficial 
and  deep  reflexes  are  generally  found  to  be 
exaggerated  on  the  side  of  lesion. 

In  gunshot  wounds,  whether  occasioned 
by  pistol  or  rifle,  splinters  of  bone  may  be 
depressed  at  times,  so  as  to  compress  and 
irritate  the  cord,  and  thus  the  symptoms 
may  be  made  to  approximate  more  closely 
to  wounds  of  the  next  category. 

After  a  few  days  the  symptoms  may  be 
complicated  by  those  of  spinal  meningitis, 
or  extended  by  the  spread  of  an  inflammatory 
softening  of  the  cord  above  and  below  the 
seat  of  lesion. 

Diagnosis. — The  primary  cause  of  the 
patient's  condition  is  generally  only  too 
obvious.  It  may  be  clear  that  we  have  to 
do  either  vdth  a  pimctured  or  with  a  gun- 
shot wound  in  some  region  of  the  spine  ;  but 
subsequently  many,  and  often  very  difficult, 
questions  require  to  be  solved.  It  is  of  first 
importance  to  learn  whether  the  cord  itself 
is  really  damaged,  or  whether  the  symptoms 
are  in  the  main  caused  by  epi-dural  or  sub- 
arachnoid haemorrhages  {see  Meninges, 
Spinal,  Haemorrhage  into).  In  the  former 
case  there  will  be  evidence  of  complete  or 
partial  interruption  of  conduction  in  the 
cord,  to  or  from  all  parts  below  the  seat  of 
lesion,  and  not  of  a  mere  local  implication 
of  nerve-roots.  If  it  seem  probable  that  the 
cord  itself  is  damaged,  we  have  to  determine 


whether  it  is  completely  cut  across,  or  only 
partially  damaged— and  if  the  latter,  to  what 
extent.  These  questions  must  be  decided  in 
the  main  by  reference  to  the  signs  given  in 
Spinal  Cord,  Diseases  of,  §  7. 

Should  the  case  be  seen  for  the  first  time 
several  days  after  the  injury,  an  exact  dia- 
gnosis as  to  the  amount  of  damage  to  the  cord 
itself  is  often  greatly  obscured  by  the  existence 
then  of  certain  secondary  pathological  con- 
ditions— more  especially  localised  inflamma- 
tion of  the  meninges,  or  secondary  inflam- 
matory softening,  extending  perhaps  above 
or_  below,  or  in  both  directions,  from  the 
original  wound.  A  process  of  softening 
may  also  extend  transversely  through  the 
whole  substance  of  the  cord,  even  where 
only  a  unilateral  lesion  had  previously 
existed. 

Prognosis. — This,  as  a  rule,  is  bad  in  all 
cases  of  tramnatic  injury  of  the  spinal  cord ; 
and  the  gravity  of  the  case  is  usually  the 
greater  the  higher  the  wound  happens  to  be 
situated  in  the  cervical  region.  Wounds  of 
the  dorsal  or  lumbar  region  of  the  cord  are 
rather  less  serious,  so  far  as  life  is  con- 
cerned. 

The  degree  of  recovery  from  paralysis  of 
limbs  will  greatly  depend  upon  the  nature 
and  extent  of  the  wound.  A  clean-cut 
wound  may  be  fiUed  up  by  the  growth  of  a 
kind  of  cicatricial  tissue ;  but,  so  far  as  our 
knowledge  goes  at  present,  it  must  be  said 
that  there  is  no  definite  evidence  that  the 
nerve-substance  of  the  cord  can  be  repro- 
duced in  man.  It  is  remarkable  that  this 
should  be  so,  seeing  that  the  power  of  repair 
in  cut  or  damaged  peripheral  nerves  has  been 
so  clearly  established. 

Treatment. — Absolute  rest,  with  cold 
applications,  and  possibly  local  blood-letting, 
will  be  needed  in  the  first  instance. 

Subsequently,  when  immediate  danger 
from  shock  and  from  the  spreading  of  local 
inflammation  has  passed  away,  the  patient 
must  be  treated  upon  the  general  principles 
applicable  to  all  cases  of  paraplegia — which 
principles  will  be  found  set  forth  in  9. 
Spinal  Coed,  Softening  of. 

H.  C.  B. 

3.  Spinal  Cord,  Sudden  Crushing 
Lesions  of.— Fr.  Compressions  Brusques 
de  la  Moelle  Epiniire  ;  Ger.  BiicJcenmarks- 
quetscJiungen. 

Etiology  and  Anatomical  Characters. — 
The  above  form  a  class  of  wounds  sufficiently 
distinct  to  need  separate  treatment.  This 
kind  of  damage  to  the  cord  may  be  produced 
by  the  sudden  giving  way  of  a  carious  verte- 
bra in  any  part  of  the  spinal  column  ;  more 
rarely  by  a  heavy  blow  on  the  back,  which 
does  not  fracture  the  spine  ;  or,  in  a  modi- 
fied form,  by  the  bursting  mto  the  spinal 
canal  of  an  aortic  aneurysm,  after  its  erosion 
through  the  vertebrae.    But  in  the  majority  of 
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cases  such  wounds  of  the  spinal  cord  are  the 
results  of  forms  of  external  violence  which 
cause  fracture  and  dislocation  of  vertebraB, 
in  some  portion  of  the  spinal  column  between 
the  upper  cervical  and  the  upper  lumbar 
region.    When  this  occurs,  displacement  of 
vertebras,  even  to  a  slight  extent,  especially  in 
the  dorsal  region,  in  which  the  spinal  canal 
is  narrowest,  is  sufficient  to  produce  severe 
pressure  upon,  or  crushing  of,  the  spinal 
cord.     The  membranes  may  not  he  torn 
across,  and  the  actual  dislocation  may  at 
times  be  only  momentary,  but  the  substance 
of  the  cord  itself  may  be  greatly  compressed 
or  reduced  to  a  blood-stained  semi-fluid  mass 
of  pulp.    After  some  hours  there  are  obvious 
signs  of  a  commencing  inflammatory  reaction 
in  the  membranes;  and  above  and  below 
the  seat  of  lesion  similar  changes  are  apt  to 
be  set  up  in  the  spinal  cord  itself,  which 
may  go  on  to  the  production  of  a  variable 
amount  of  inflammatory  softening.  The 
patient  may  die,  however,  before   any  of 
these  latter  changes  have  been  established. 

Symptoms. — These  vary  much,  according 
to  the  region  of  the  cord  involved.    StDI,  in 
spite  of  differences  thus  dependent  upon  the 
seat  of  injury,  there  is  a  certain  general 
similarity  in  the  symptoms  produced  by  all 
crushing  lesions  of  the  spinal  cord.  They 
are  usually  of  this  nature :  There  may  be 
more  or  less  marked  evidence  of  shock; 
complete  paralysis,  both  motor  and  sensory, 
of  parts  below  the  seat  of  lesion  ;  in  addition 
to  severe  pains  in  the  back,  girdle  pains  sur- 
rounding the  body  at  the  upper  limit  of 
sensory  and  motor  paralysis ;  increased  heat 
or  possibly  undue  coldness  of  the  body 
throughout  the  paralysed  parts;  complete 
paralysis  of  bladder  with  retention  of  urine, 
gradually  giving  place    to  incontinence; 
paralysis  of  intestine,  extremely  obstinate 
at  first,  but  subsequently  complicated  with 
involuntary  evacuations  after  the  administra- 
tion of  purgatives ;  and  extinction  of  all  reflex 
actions  at  first. 

In  the  course  of  two  or  three  days,  if  the 
patient  should  survive,  other  general  symp- 
toms become  well-marked,  owing  to  the 
estabhshment  of  a  local  meningitis,  together 
with  some  amount  of  traumatic  myelitis. 
Amongst  these  we  have  general  fever,  with 
an  increase  of  the  'girdle  sensation,'  and  of 
pains  in  the  limbs ;  twitchings  in  the  limbs 
or  in  particular  muscles ;  and  also  a  general 
increase  in  reflex  actions,  where  the  crush 
has  been  only  partial,  though  where  the 
whole  thickness  of  the  cord  has  been  de- 
stroyed the  deep  and  most  of  the  superficial 
reflexes  in  the  paralysed  parts  continue  to  be 
abolished. 

The  above-mentioned  complicating  patho- 
logical processes  may  gradually  subside,  but 
there  will  still  be  danger  to  life  from  the 
supervention  of  severe  cystitis  or  of  extensive' 
bed-sores,  together  with  one  or  other  of  the 
II. 


j  various  sequelae  to  which  such  conditions  are 
apt  to  give  rise. 

The  additional  symptoms  and  variations 
met  with,  according  as  the  crushing  lesion 
occurs  in  different  regions  of  the  cord,  are  as 
follows.  They  increase  in  number  the  higher 
the  lesion  occurs  in  the  spinal  cord.  See 
Spinal  Coed,  Diseases  of:  §  8. 

When  it  is  situated  in  the  lumbar  swellvng 
we  have,  in  addition  to  the  limitation  of  the 
paralysis  to  the  lower  extremities,  and  a 
more  or  less  complete  extinction  of  related 
reflex  actions,  the  appearance  of  rapid  atrophy 
in  some  of  the  paralysed  muscles,  together 
with  the  manifestation  of  the  electrical 
reaction  of  degeneration.  The  bladder  and 
rectum  are  apt  to  be  completely  paralysed. 

With  the  lesion  in  some  part  of  the  dorsal 
region  we  have  sensory  and  motor  paralysis 
of  the  trunk  up  to  a  certain  level,  with  an 
absence  of  the  rapid  atrophy  and  before-men- 
tioned electrical  reaction  in  the  muscles  of 
the  lower  extremities,  though  some  atrophy 
and  the  presence  of  this  reaction  may  occur 
in  some  of  the  trunk-muscles  innervated 
frorn  the  damaged  region  of  the  cord.  In 
addition  (and  notably  where  the  lesion  is  in 
higher  parts  of  the  dorsal  region)  there  may 
be  some  weakness  of  voice,  some  interference 
with  the  movements  of  respiration  (especially 
with  those  of  expiration),  as  well  as  marked 
and  continuous  priapism.  The  superficial 
and  deep  reflexes  may  be  depressed  or 
exalted,  according  to  the  complete  or  partial 
nature  of  the  damage  at  the  seat  of  lesion. 

With  the  lesion  in  the  lower  cervical  region 
the  upper  extremities  are  partly  paralysed, 
both  as  regards  sensation  and  motion  ;  the 
movements  of  respiration  are  much  more 
gravely  interfered  with  (expiration  especially), 
whilst  inspiration  is  of  a  purely  abdominal 
type  ;  the  voice  is  notably  weak  and  feeble. 
Continued   erection   of  the  penis  is  mor& 
ft-equently  met  with  ;  and  in  some  cases  a 
rernarkable    hyperpyrexia    supervenes,  in 
which  the  temperature  before  death  may  rise 
to  108°-110°  F.    Should  death  not  occur 
in  this  way,  it  is  very  apt  to  supervene  in  the 
course  of  a  few  days,  by  gradual  failure  of 
respiration,  which  grows  worse  than  it  was 
in  the  early  days  of  the  affection,  owing  to 
the    secondary   myelitis    which  becomes 
established,  implicating  the  cord  and  nerve- 
roots  at  a  level  higher  than  the  original 
wound.    The  pulse  is  often  much  interfered 
with,  but  variously  :  it  may  be  less  frequent 
or  much  more  frequent  than  natural ;  it  may 
be  smaU,  irregular,  and  frequent;  or  foU, 
regular,  and  infrequent  in  its  beats.  There 
may  also  be  signs  of  paralysis  of  the  vaso- 
motor nerves  supplying  the  neck  and  head, 
perhaps  to  a  more  marked  extent  on  one 
side  than  on  the  other. 

Where  the  lesion  occurs  in  the  upper  cer- 
vical region  of  the  cord,  complete  paralysis 
of  the  trunk  and  of  all  four  extremities  may 
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be  recognised,  if  death  does  not  occur  too 
suddenly  to  allow  even  this  to  be  observed. 
The  sudden  death,  so  apt  to  occiu:  in  these 
cases,  is  due  to  shock,  and  to  the  fact  that 
the  diaphragm  may  be  paralysed  as  well  as 
the  other  respiratory  muscles.  Where  the 
lesion  does  not  involve  the  whole  of  the  roots 
of  the  phrenic  nerve,  and  where  the  shock 
has  not  been  too  abrupt  and  violent,  life 
(with  extremely  difficult  respiration  and 
almost  complete  loss  of  voice)  may  be  pro- 
longed for  a  few  hours. 

An  admirable  series  of  cases  illustrating 
these  crushing  injuries  to  the  sjDinal  cord  is 
to  be  found  in  Ollivier's  work  (3™®  ed.,  t.  i., 
p.  253  et  seq.) ;  whilst  the  best  modern  book 
dealing  with  the  subject  is  Thorburn's  work, 
A  Contribution  to  the  Surgery  of  the  Spinal 
Cord,  1889. 

Diagnosis. — If  the  existence  of  fracture 
and  dislocation  of  vertebrae  can  be  substan- 
tiated, the  probabilities  are  always  in  favour 
of  the  presence  of  a  crushing  lesion  in  the 
spinal  cord.  Otherwise,  after  a  very  severe 
fall  or  blow  upon  the  back,  doubts  may  be 
at  first  entertained  as  to  whether  we  have 
to  do  with  the  effects  of  concussion  alone, 
or  with  this  plus  some  amount  of  crushing 
of  the  cord  or  of  hsemorrhage  upon  or 
beneath  its  membranes.  The  subsequent 
course  of  the  symptoms  may,  however,  in 
a  day  or  two,  enable  us  to  resolve  these 
doubts. 

Prognosis. — The  prognosis  in  lesions  of 
this  kind,  as   already  indicated,  is  much 
graver  than  in  the  case  of  mere  pimctured 
wounds  of  the  cord — these  being  oftener 
slight  and  partial  in  their  transverse  extent. 
Death  may  occur  immediately;  or  at  any 
time  during  the  first  week — in  the  main  from 
failure  of  respiration   and  of  the  heart's 
action.     It  is  only  in   exceptional  cases, 
and  where  the  lesion  is  in  the  dorsal  or 
lumbar   region,  that  life  is  prolonged  for 
several  weeks  or  months.    Such  lesions  are 
probably  too  severe  to  admit  of  anything  like  I 
thorough  repair.    Paralysis,  therefore,  of  a  j 
more  or  less  complete  kind,  is  lasting,  and 
the  prognosis  will  always  be  distinctly  bad 
wherever  the  superficial  and  deep  reflexes 
remain  absent  after  the  symptoms  of  shock 
have  subsided  {see  Spinax,  Cord,  Diseases  of :  1 
§  4,  (a) ).    But  even  where  life  is  prolonged  ' 
for  six  to  twelve  months  or  more,  it  is,  as  a  l 
rale,  ultimately  lost,  owing  to  the  estabUsh- 
ment  of  sloughing  bed-sores  and  ulcerative  : 
cystitis,  followed  perhaps  by  blood-poisoning, 
extensive   meningitis,   or  other  complica- 
tions. 

Treatment. — In  many  of  these  cases 
treatment  is  useless  and  death  Inevitable. 
In  those  which  are  of  a  less  urgent  nature, 
the  possibility  of  bringing  about  some  relief 
by  trepanning,  with  the  view  of  elevating 
any  depressed  fragments  of  the  vertebral 
arches,  should  not  be  lost  sight  of;  and,  as 


Mr.  Bowlby  has  pointed  out,  this  should  be 
borne  in  mind  especially  in  those  cases  in 
which  the  reflexes  in  the  paralysed  parts  are 
not  abolished.  Except,  indeed,  for  the  fact 
that  parts  surrounding  the  cord  are  damaged, 
so  that  rest  in  one  position  is  often  indicated, 
the  treatment  of  these  cases  after  the  first 
urgent  symptoms  have  abated  does  not  difi"er 
fi:om  that  which  is  appropriate  (see  9. 
Softening  of)  in  other  well-marked  cases  of 
paraplegia,  where  there  is  a  tendency  to  the 
formation  of  sloughmg  bed-sores,  and  to  the 
establishment  of  cystitis. 

H.  Charlton  Bastian. 

4.  Spinal  Cord,  Slow  Compression 

of. — Synon.  :  Chronic  Traumatic  Lesion  of 
the  Spinal  Cord  ;  Fr.  Compression  Lente  de 
la  Moelle  Epiniere ;  (in  part)  Paraplegic 
Douloureuse  dee  cancirexox ;  Ger.  Langsame 
Compression  des  BiickenmarJcs. 

Etiology  and  Anatomical  Characters. — 
The  most  frequent  causes  of  the  set  of  symp- 
toms grouped  under  this  head  are  to  be 
found  in  diseases  of  the  vertebrae,  and  espe- 
cially simple  inflammatory  or  scrofulous 
caries  of  the  bodies  of  the  vertebrae,  leading 
to  angular  curvature,  or  '  Pott's  disease.' 
StiU,  other  kinds  of  disease  of  the  vertebrae 
may  also  be  productive  of  slow  compression 
of  the  spinal  cord,  and  of  that  form  of  locahsed 
softening  of  the  organ  which  is  so  commonly 
met  with  in  this  class  of  cases,  the  so-called 
'  compression  myelitis.'  Among  these  may 
be  mentioned  cancer  of  the  vertebrae,  either 
primary  or  secondary ;  also  exostoses  pro- 
jecting into  the  spinal  canal,  or  more  irregular 
thickening  of  the  bones  in  this  situation.  In 
cases  of  vertebral  caries,  in  addition  to  the 
not  infrequent  presence  and  pressure  of 
abscesses,  a  tough,  yellow,  scrofulous  growth 
often  infiltrates  the  posterior  vertebral  hga- 
ment,  and  thence  spreads  to  the  dura  mater, 
here  producing  thickening  and  irregular 
fimgosities  which  may  press  injuriously  upon 
the  spinal  cord — more  especially  upon  its 
antero-lateral  columns.  In  these  cases, 
though  no  tubercular  disease  is  found  within 
the  dura  mater,  the  spinal  cord,  as  a  result  of 
degenerative  changes,  may,  in  the  worst  cases, 
be  distinctly  softened  opposite,  and  perhaps 
for  a  very  short  distance  above  and  below, 
the  site  of  compression.  At  first  such 
softening  is  principally  apparent  in  the 
columns  above  mentioned ;  but  in  cases  of 
longer  duration  it  may  involve  nearly  the 
whole  thickness  of  the  cord,  and  be  followed 
by  the  usual  ascending  and  descending 
'  secondary  degenerations  '  (§  5,  (13) ).  The 
softened  matter  itself  is  generally  reduced  to 
an  almost  bloodless  fluid  or  semi-fluid  pulp, 
either  of  a  whitish  or  dull  yellowish-white 
colour,  and  there  is  generally  no  undue  vas- 
cularity of  the  immediately  adjacent  portions 
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compression  no  such  softening  of  the  cord  is 
produced ;  there  is  rather  a  gradual  atrophy 
or  disappearance  of  the  nerve-substance  as 
the  pressiu-e  increases,  together  with  a 
sclerosis  of  what  remains.  This  may  occur, 
for  instance,  where  the  cord  is  pressed  upon 
by  some  exostosis,  or  by  irregular  growth 
and  thickening  of  the  inner  surface  of  the 
spinal  canal,  such  as  occurs  occasionally  in 
one  or  other  of  the  cervical  vertebrte. 

It  has  long  been  known  that  no  constant 
relation  exists  between  the  amount  of  angular 
curvature  and  of  paralysis  in  different  cases 
of  vertebral  caries.  Paralysis  may  be  absent 
where  curvatm'e  is  most  marked.  On  the 
■other  hand,  with  no  curvature  and  with  only 
a  slightly  marked  projection  of  one  or  two 
vertebra]  spines,  paralysis  may  yet  exist  to  a 
well-marked  degree.  This  is  due  to  the  fact, 
that  in  such  cases  the  cord  is  only  very 
rarely  compressed  by  the  bones,  whilst  it  is 
fi'equently  more  or  less  pressed  upon  by 
abscesses  or  by  the  yellowish  growths  which 
protrude  from  the  inflamed  or  carious  verte- 
brae, or  which  produce  thickening  and  infil- 
tration of  the  dura  mater  at  the  seat  of 
disease ;  and  changes  of  this  sort  may  be  well- 
marked  even  where  angular  cmwature  is 
scarcely  appreciable. 

Again,  where  angular  curvature  is  present, 
the  posterior  surface  of  the  bodies  of  the 
vertebrae,  corresponding  with  the  angle,  is 
often  bent,  rough,  and  eroded,  and  the  cord 
over  it  is  apt  to  become  softened,  though 
there  may  be  no  compressing  growths  or 
thickerdngs  of  the  membranes. 

Thus  it  happens  that  the  paralysis  in  these 
cases  may  be  variously  produced.  And 
seeing  that  it  is  often  due  to  pressure  by  in- 
flammatory products  rather  than  to  pressure 
or  irritation  from  the  diseased  bones  them- 
selves, we  may  the  better  understand  the  fact 
that  occasionally  a  great  improvement  may 
set  in  and  become  established  in  regard  to  the 
paralysis,  although  the  angidar  curvature  of 
the  spine  remains  as  obvious  as  it  ever  has 
been. 

In  addition  to  slow  compression  of  the 
cord  resulting  from  diseases  of  the  bones  of 
the  spiae,  a  somewhat  similar  condition  may 
be  induced  by  the  various  kinds  of  tumours 
of  the  meninges,  or  by  hydatid  growths  im- 
plicating these  parts  {see  Meninges,  Spinal, 
Diseases  of:  New-Growths  and  Adventi- 
tious Products  of).  Confined  within  the 
narrow  limits  of  the  spinal  canal,  such 
tumours,  even  though  of  small  size,  may  soon 
come  to  exercise  a  very  injurious  amount  of 
pressure  upon  the  spinal  cord. 

Symptoms,  Coubse,  and  Terminations. — 
We  shall  point  out  some  of  the  distinguishing 
characteristics  of  the  paralysis  which  is  often 
associated  with  vertebral  caries,  and  after- 
wards refer  to  the  peculiarities  met  with 
where  meningeal  tumours  exist. 

In   vertebral  ca/ries    with  commencing 


pressure  wpon  the  spinal  cord,  the  symptoms 
wiU  be  different,  according  to  the  part  of  the 
column  implicated.  The  affection  is  fre- 
quently ushered  in  by  an  abiding  pain  in  the 
spine  and  parts  adjacent,  often  supposed  to 
be  '  rheumatic  '  in  nature.  Such  pains  com- 
monly disappear  when  the  patient  is  in  the 
recumbent  position,  except  during  the  acts  of 
sneezing  or  coughing.  They  are  commonly 
induced  by  particular  kinds  of  movements, 
which  are  more  or  less  difficult  on  this 
account.  There  is  also  some  weakness  in 
the  lower  part  of  the  body  and  in  the  lower 
extremities.  The  mere '  weakness  '  may  con- 
tinue for  weeks  or  even  months  before  there 
is  anything  like  actual  paralysis  ;  though  at 
last  this  may  show  itself  somewhat  abruptly. 
The  patient  now  becomes  unable  to  stand, 
though  still  able  to  move  the  legs  slightly 
whilst  lying  in  bed.  At  this  stage  sensation  is 
little,  if  at  all,  interfered  with ;  but  there  may 
already  be  some  increase  in  the  readiness 
with  which  the  knee-jerk  manifests  itself, 
and  ankle-clonus  may  also  be  easily  attain- 
able. Next  there  may  be  startings  of  the 
limbs,  and  commencing  rigidity  of  the  mus- 
cles when  passive  movements  are  attempted  ; 
followed  after  a  time  by  a  more  marked 
rigidity,  which,  when  present  in  the  calf 
muscles,  will  often  prevent  the  manifestation 
of  ankle-clonus  and  of  the  knee-jerk. 
Later,  if  pressure  increases  either  upon  the 
spinal  cord  or  upon  its  posterior  nerve-roots, 
sensibility  in  its  various  modes  becomes  im- 
plicated. At  this  period  the  exaltation  of 
the  reflexes  often  diminishes.  For  a  time 
the  degree  of  impairment  of  sensibihty  and 
the  freedom  with  which  the  knee-jerk  and 
ankle-clonus  may  be  obtained  fluctuates. 
Meanwhile,  painfal  spasmodic  contractions 
of  the  legs  (with  flexion  of  hip  and  knee 
joints)  become  habitual,  persisting  through 
day  and  night  with  only  rare  intermissions. 

Although  there  is  some  general  wasting  of 
the  muscles,  together  with  a  flabby  condition 
when  they  are  relaxed,  they  still  react  almost 
normally  to  the  faradic  current.  The  skin 
is  oiten  dry  and  scurfy.  The  temperature  of 
the  limbs  is  generally  slightly  lower  than 
normal. 

At  the  first  onset  there  may  be  for  a  few 
days  a  difficulty  in  voiding  the  urine,  but  this 
power  soon  retmrns,  and  it  often  continues  long 
after  the  limbs  have  become  powerless.  The 
bowels  are  perhaps  somewhat  constipated, 
but  there  is  no  incontinence  of  faeces,  unless 
diarrhoea  supervenes  from  any  cause,  or 
except  when  the  reflex  activity  of  the  bowel 
is  greatly  exalted  under  the  influence  of 
aperient  medicines. 

The  above  condition  of  things  may  last 
long  without  much  variation.  But  after  a 
time  there  will  be  a  gradual  mitigation 
of  the  symptom-s,  or  the  reverse.  In  the 
latter  case  loss  of  voluntary  control  over  the 
bladder  and  rectum  appears  ;  and  (especially 
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when  the  sensibility  of  the  body  and  limbs 
becomes  impaired)  the  tendency  to  the  forma- 
tion of  sloughs  and  gangrenous  bed-sores 
becomes  increased.  With  these  conditions 
other  complications,  such  as  cystitis,  blood- 
poisoning,  &c.,  may  appear  and  greatly  aggra- 
vate the  condition  of  the  patient,  helping  to 
bring  about  a  more  speedy  termiaation. 

In  the  case  of  tumours  a/rising  from  the 
meninges,  the  onset  of  the  aflfection  may  also 
be  very  gradual  at  first,  though,  perhaps, 
rather  suddenly  intensified  at  last.  Here, 
however,  the  pressure  very  often  comes  upon 
the  cord  from  behind,  or  it  may  at  the  same 
time  implicate  one  or  both  lateral  regions  of 
the  cord.  At  first,  therefore,  we  commonly 
get  variously  impaired  sensibility  and  neur- 
algic pains,  or  pains  mixed  with  startings 
and  cramp-like  contractions  ia  certain 
muscles,  occurring  in  those  particular  regions 
of  the  body  or  limbs  which  are  in  relation 
with  the  nerve-roots  slightly  pressed  upon  and 
irritated  by  the  new-gi-owth.  Great  differ- 
ences exist  ia  different  cases  in  regard  to 
the  degree  and  persistence  of  the  initial 
pains.  Subsequently  these  same  nerves 
and  the  cord  itself  may  become  more 
severely  pressed  upon,  and  then  loss  of  sen- 
sibility over  the  field  of  distribution  of  the 
nerve-roots  is  met  with,  together  with  loss 
or  impairment  of  sensibility  in  all  or  some 
parts  of  the  body  the  nerve-supply  of  which 
is  from  the  cord  below  the  compressed  | 
region.  With  this  a  minor  amount  of  motor  j 
paralysis  also  occurs,  which,  however,  sub-  ; 
sequently  becomes  more  marked,  and  ulti- 
mately complete.  When  this  takes  place  we 
have  all  the  signs  and  symptoms  met  with 
in  a  case  of  total  transverse  softening  of  the 
spinal  cord  at  the  level  implicated  {see  Spinal 
Coed,  Softening  of).  This  change  is,  ua  fact, 
commonly  established  by  the  persistence 
and  increase  of  pressure  due  to  the  new- 
growth. 

These  are  the  broad  outlines  of  the  symp- 
toms met  with  in  such  cases,  which,  of  course, 
are  subject  to  innumerable  variations  in  indi- 
vidual cases,  in  accordance  with  differences 
in  the  region  of  the  cord  affected,  together 
with  the  rate  of  growth,  mode  of  incidence 
of  pressm-e,  and  size  of  the  tumour. 

In  cancer  of  the  vertebra,  also,  we  have 
much  the  same  grouping  of  symptoms  ;  the 
preliminary  pains  being  here  especially 
severe  {see  Charcot's  Legons,  3""=  ed.,  t.  ii., 
p.  86).  .  ^ 

Diagnosis. — In  the  paralysis  associated 
with  vertebral  caries  the  diagnosis  depends 
upon  the  recognition  of  this  causal  condition, 
which,  in  the  early  stages,  is  often  a  matter 
of  some  difficulty.  Much  will  depend  upon 
the  existence  of  pain  in  particular  regions  of 
the  spine,  or  radiating  therefrom;  of  pain 
which  is  relieved  by  the  recumbent  position, 
and  greatly  aggravated  by  coughing,  sneezing, 
or  stooping  movements  of  different  kinds 


{see  H.  Marsh  in  Brit.  Med.  Journ.,  vol.  i.» 
1881,  p.  913).  And  yet  in  the  absence  of  signs 
of  caries,  or  of  a  scrofulous  habit  of  body  or 
history,  or  of  an  exciting  cause  for  caries,  in 
cases  where  there  may  be  little  or  no  promin- 
ence of  vertebral  spines,  and  even  no  pain 
from  firm  pressure  or  the  application  of  a  hot 
sponge,  we  may  be  helped  in  our  diagnosis 
of  the  existence  of  caries  by  the  distinctive 
characters  of  the  paralysis  itself,  namely,  its 
implication  of  motility  principally,  the  ex- 
aggeration of  the  tendon-reflexes,  the  more 
or  less  marked  rigidity  of  the  legs,  and  the 
continuance  of  control  over  the  bladder  and 
rectum. 

In  cases  of  the  latter  type,  or  where  there 
is  only  a  slight  prominence  of  two  to  four 
vertebral  spines,  it  may  be  diflQcult,  however, 
to  estabUsh  a  diagnosis  between  caries  and 
cancer  of  the  bodies  of  the  vertebrae.  It  is  true 
that  a  rounded  prominence  of  several  vertebral 
spines  is  met  with  in  cancer  more  frequently 
than  the  angular  projection  commonly  asso- 
ciated with  caries  ;  yet  this  single  character 
will  not  always  aid  us  :  we  must  look  also  to 
the  presence  or  absence  of  severe  pains,  to 
the  clinical  grouping  of  symptoms  generaUyj 
and  to  the  history  of  the  patient. 

The  diagnosis  of  the  other  causes  of  slow 
compression  of  the  cord  to  which  reference 
has  been  made  (exostoses  or  meningeal 
tumours)  is  usually  a  matter  of  extreme 
difficulty.  We  must  be  guided  by  probabili- 
ties based  upon  other  associated  states  or 
conditions  that  may  be  recognisable  in  our 
patient,  and  also  by  the  mode  of  onset  of  the 
affection. 

Prognosis. — We  can  only  speak  in  general 
terms  concerning  the  prognosis  of  the  rather 
miscellaneous  conditions  which  form  the  sub- 
ject of  this  article.  Cancer  of  the  vertebrsfr 
or  of  the  dura  mater,  compressing  the  cord, 
is  the  most  serious  of  them  all.  The  pro- 
gress of  such  cases  is  usually  both  rapid  and 
very  painful,  so  that  the  end  comes  inevitably 
before  many  months  have  elapsed. 

In  vertebral  caries  associated  with  ^!om- 
pression  of  the  cord,  the  prognosis  is  ex- 
tremely uncertain,  especially  where  the 
disease  occm-s  in  the  cervical  region.  It 
is  also  generally  more  grave  where  the  pres- 
sure upon  the  cord  is  due  to  an  abscess  rather 
than  to  mere  thickening  of  the  dura  mater. 
Under  suitable  treatment  many  of  these 
eases  practically  recover  more  or  less  fully ; 
in  others  complete  transverse  softening  of  the 
cord  is  produced.  In  the  former  class  of 
cases  the  process  of  caries  is  arrested,  the 
spoiled  vertebrae  are  strengthened  and  bridged 
over  by  growth  of  new  bony  tissue  (thougn, 
of  course,  the  angular  curvature  of  the  spme 
remains),  whilst  recovery  from  the  paralysis 
may  be  more  or  less  complete.  This  latter 
kind  of  recovery  takes  place  occasionally 
even  after  paralysis,  with  almost  persistent 
contractions  of  the  lower  extremities,  Has 
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existed  for  from  twelve  to  eighteen  months 
■or  even  longer. 

In  cases  of  exostosis,  hydatids,  or  men- 
ingeal tumoiurs  compressing  the  spinal  cord, 
the  prognosis  wiU  depend  upon  the  part  of 
the  cord  involved,  upon  the  rate  of  mcrease 
of  the  symptoms  of  compression,  and  upon 
the  extent  to  which  a  secondary  myelitis  or 
softening  is  estabhshed.  The  disease  in  these 
cases,  in  spite  of  stationary  periods,  or  even 
those  of  slight  improvement,  is  naore  or  less 
continuously  progressive,  though  it  may  last 
for  many  months,  or,  occasionally,  even  for  a 
year  or  two.  Some  of  the  complications  or 
accidents  incident  to  the  paraplegic  condition 
ultimately  bring  the  patient's  life  to  a  close. 

Treatment. — Eest  in  the  recumbent  or  in 
the  prone  position  is,  of  course,  absolutely  es- 
sential in  cases  of  vertebral  caries  or  of  cancer 
of  the  vertebrae.  In  addition  to  this,  in  many 
cases  of  vertebral  caries,  a  poroplastic  or 
plaster  jacket  may  be  needed,  in  order  more 
effectually  to  secure  absolute  immobility  of 
the  affected  portion  of  the  spinal  column. 
This,  however,  would  have  to  be  reserved  for 
the  more  chronic  cases  or  stages — for  those  in 
which  active  local  treatment  was  no  longer 
-considered  to  be  necessary  or  desirable, 
though  a  prolonged  rest  in  bed  may  still  be 
needed.  Under  such  conditions  the  appli- 
cation of  the  jacket  is  a  means  of  obtaining 
more  complete  rest  for  the  damaged  spine. 
Some  surgeons,  however,  prefer  to  have  re- 
coTirse  to  a  method  of  '  elastic  extension '  for 
procuring  this  fixation  of  the  spinal  column. 

In  cases  of  paraplegia  associated  with 
vertebral  caries,  the  patient's  general  health 
requires  the  utmost  attention  during  the 
period  in  which  we  are  endeavouring  to 
check  the  disease  by  the  influence  of  rest. 
Good  nutritious  food  and  cod-hver  oil  will  be 
required,  combined  with  steel  wine  or  the 
syrup  of  phosphate  of  iron.  In  some  cases 
10  to  20  grain  doses  of  iodide  of  potassium 
{together  with  iodide  of  iron  or  small  doses 
of  perchloride  of  mercury)  seem  to  do  good. 
"Where  the  patient  suffers  much  from  painfal 
contractions  of  the  legs  (which  may  greatly 
disturb  sleep),  these  may  be  very  distinctly 
lessened  by  suspending  weights  to  the  feet 
(each  being  from  two  to  four  lbs.)  from 
leather  anklets,  by  a  cord  which  passes  over 
a  pulley.  Such  weights  may  be  used  for  weeks 
or  months  together,  where  necessary. 

In  regard  to  local  measures,  counter-irrita- 
tion of  some  kind  is  generally  had  recourse 
to,  either  in  the  form  of  flying  blisters  near 
to  and  on  each  side  of  the  portion  of  the 
spinal  column  which  is  affected,  or  else  by 
the  renewed  application  of  moxas  or  the 
actual  cautery  to  these  regions.  The  latter 
more  severe  measures  are  still  recommended 
by  some  authorities,  though  the  experience  of 
others,  amongst  whom  was  the  late  Sir 
BenjaminBrodie,is  against  their  employment, 
as  being  of  little  or  no  use,  and  therefore  add- 


ing needlessly  to  the  sufferings  of  the  patient. 
The  writer  is  inclined  to  think  that  all  the 
good  which  moxas  or  the  actual  cautery  are 
intended  to  bring  about  may  generally  be  as 
effectually  achieved  by  the  application  of 
iodine  liniment  over  the  affected  region  of 
the  spine  about  every  fourth  day. 

There  can  be  no  doubt  that  treatment  of 
this  kind  is  often  successful,  though  frequently 
after  prolonged  periods.  The  question,  there- 
fore, naturally  presents  itself,  whether  the 
duration  of  the  illness,  and  in  some  cases  the 
saving  of  life,  may  not  be  brought  about  by 
an  early  resort  to  surgical  operation,  with 
a  view  to  opening  abscesses  and  removing 
scrofulous  growths  that  may  be  pressing 
upon  the  spinal  cord.  If  some  signs  of  re- 
covery do  not  commence  in  three  or  four 
months  it  wiU  probably  be  advisable  to  have 
resort  to  operation.  Each  case,  however, 
will  require  anxious  consideration  in  regard 
to  this  point. 

Again,  it  must  be  borne  in  mind  that  some 
cases  of  compression  of  the  spinal  cord  by 
meningeal  growth  may  be  also  greatly  re- 
lieved for  a  time,  or  even  cured,  by  operative 
measures. 

In  the  case  where  a  hydatid  tumour 
presses  upon  the  spinal  cord,  and  is  also 
situated  in  part  outside  the  vertebral  spines, 
tapping  might  bring  much  relief.  In  the 
majority  of  the  other  conditions  comprised 
within  the  limits  of  this  article,  little  can  be 
done  to  cure  the  state  of  things  which  is  the 
cause  of  the  spinal  disease,  so  that  it  would 
only  remain  for  us  to  treat  the  paraplegia 
and  its  attendant  conditions  upon  the  general 
principles  apphcable  to  them.  These  are  fully 
considered  imder  9.  Softening  of. 

H.  Charlton  Bastian. 

5.  Spinal  Cord,  Ansemia  of. — Ansemia 
is  not  to  be  considered  as  the  basis  of  any 
ordinary  or  common  disease  of  the  cord :  in 
other  words,  there  is  no  definite  group  of 
symptoms  the  existence  of  which  is  likely  to 
be  recognised  more  than  once  in  a  lifetime 
in  any  actual  patient,  which  would  justify 
the  diagnosis  '  auEemia  of  the  cord.' 

First,  the  writer  would  repudiate  the 
notion  that  cmcemia  or  chlorosis,  as  a  mere 
blood-disease,  is  capable  of  producing,  on  the 
side  of  the  spinal  cord,  any  set  of  symptoms 
which  can  be  marked  off  from  those  cha- 
racterising the  condition  as  a  whole.  In 
these  diseases  the  functions  of  aU  the  organs 
are  impaired  by  reason  of  the  impoverish- 
ment of  the  blood.  The  brain  and  spinal 
cord,  on  account  of  the  delicacy  of  their 
functions,  will,  of  course,  suffer  to  a  notable 
degree;  and  when  general  debility  is  ex- 
treme, a  paresis  of  the  lower  extremities  may 
be  notable  beyond  that  of  other  parts  of  the 
body,  because  .the  legs  in  standing  or  in 
walking  have  to  support  so  great  a  weight. 
Where  anything  more  than   such  paresis 
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exists — tbat  is,  where  there  is  actual  para- 
plegia, such  symptoms  are  not  to  be  ex- 
plained by  a  mere  anaemia  of  the  cord. 
Other  causes  are  to  be  looked  for.  Jaccoud's 
whole  gi-oup  of  paraplegies  ck/scrasiques 
wiU  probably  disappear  before  a  more 
thorough  knowledge  of  the  actual  mode  of 
causation  of  these  and  many  other  obscure 
forms  of  paraplegia. 

Secondly,  embolism  and  tJiromhosis  of 
spinal  arteries  will  produce  temporarily,  and 
in  quite  limited  regions  of  the  cord,  a  con- 
dition of  anaemia.  Such  local  anosmia  would 
probably  soon  be  rectified  by  the  establish- 
ment of  a  collateral  circulation ;  and  in  the 
event  of  this  not  taking  place,  local  '  soften- 
ing '  of  the  organ  would  ensue.  A  paralysis 
owning  such  an  origin  would  not,  therefore, 
be  spoken  of  as  resulting  from  '  anaemia  of 
the  cord.' 

Thirdly,  pressure  upon  parts  of  the  cord 
will  occasion  anaemia  and  ultimately  soften- 
ing, but  the  symptoms  in  a  case  of  this  sort 
will  depend  mainly  upon  the  pressure  itself 
interfering  with  the  functions  of  the  nerve- 
tissue  thus  affected. 

Beyond  the  ^conditions  above  referred  to, 
there  is  the  possibility  that  definite  groups 
of  paralytic  symptoms  may  be  occasioned  by 
anaemia  induced  by  mere  functional  spasm 
of  the  arteries  in  certain  regions  of  the  cord 
— spasm,  that  is,  which  persists  day  after  day. 
This  has  been  supposed  by  Brown- Sequard  to 
be  the  condition  existing  in  the  cases  of  so- 
called  'reflex  paraplegia'  [see  No.  28),  and 
also  in  some  forms  of  functional  paralysis  of 
spinal  type  {see  No.  30).  If  such  a  condition 
of  persisting  arterial  spasm  be  possible,  and 
an  actual  cause  of  paralytic  symptoms,  we 
may  well  ask  whether  it  too  ought  not  after 
a  time  to  lead  to  actual  softening,  or  at  least 
to  some  degree  of  degenerative  change  in  the 
spinal  cord.  It  seems  possible,  however, 
that  where  the  amount  of  blood  sent  to  a 
part  of  the  cord  is  but  small,  the  degradation 
of  function  may  be  more  marked  than  the 
degradation  of  structure. 

There  will  still  remain  a  very  few  excep- 
tional cases,  in  which  a  condition  of  real 
anaemia  of  the  spinal  cord  is  brought  about 
in  man,  just  as  it  has  been  brought  about  in 
some  of  the  lower  animals  whose  abdominal 
aorta  has  been  tied  or  compressed.  When 
the  blood-supply  is  thus  suddenly  cut  off 
from  the  lumbar  region  of  the  cord  in 
animals,  their  hinder  limbs  become  paralysed 
almost  immediately,  and  continue  paralysed 
as  long  as  the  blood-supply  of  the  cord 
happens  to  be  arrested.  But  if,  after  a  mere 
brief  interval,  the  blood  is  again  allowed  to 
take  its  natural  course,  the  temporary  para- 
lysis disappears  completely  in  a  very  short 
time.  A  condition  of  this  kind  seems  to  have 
occurred  in  a  patient,  formerly  under  the  care 
of  the  late  Sir  WiUiam  Gull,  who  suddenly 
became  paraplegic,  apparently  owing  to  an 


abrupt  arrest  of  the  blood-current  through 
the  abdominal  aorta,  as  was  indicated  by  the 
cessation  of  the  femoral  and  other  pulses  in 
the  lower  extremities  (see  Guy's  HosjAtal 
Beports,  1S57,  p.  311).  The  man  continued 
paraplegic  for  months,  and  only  recovered 
when  the  collateral  circulation  became,  after 
a  time,  pretty  fuUy  estabhshed.  In  a  very 
few  other  cases  referred  to  by  Erb,  in  which 
paraplegic  symptoms  were  associated  with 
an  obstruction  of  some  kind  in  the  abdomi- 
nal aorta,  he  thinks  that  these  symptoms, 
supervening  as  they  did  rather  less  suddenly, 
may  have  been  in  great  part  due  to  the 
deficient  blood-supply  to  the  muscles  and 
nerves  of  the  lower  extremities,  rather  than 
to  anaemia  of  the  cord — to  a  peripheral,  that 
is,  rather  than  to  a  centric  anaemia. 

H.  C.  B. 

6.  Spinal  Cord,  Hypersemia  of. — This 
condition  again  is  more  frequently  talked  of 
than  it  deserves — looking  to  the  small  amount 
of  positive  knowledge  we  possess  upon  the 
subject. 

Hyperaemia  of  the  cord  must  be  either 
passive  or  active,  that  is,  it  must  be  a  result 
of  mechanical  congestion  or  of  arterial 
determination. 

Mechanical  congestion. — In  obstructive 
heart-disease  extreme  congestion  of  the  spinal 
cord  may  exist  for  months  without  producing 
any  distinct  symptoms  of  disease  of  the 
spinal  cord.  A  constantly  congested  spinal 
cord  would  doubtless  perform  its  functions 
in  a  less  vigorous  manner  than  natm-al,  but 
such  effects  would  be  slowly  evolved  and 
comparatively  obscure.  After  a  long  time 
the  effects  might  become  more  marked, 
owing  to  the  overgrowth  of  connective  tissue 
within  the  organ.  We  may  indeed  have  the 
starting-point  of  a  general  sclerosis  of  the 
spinal  cord  under  such  conditions  ;  but  this 
secondary  change,  when  only  slightly  marked, 
may,  even  in  the  spinal  cord,  produce  no 
very  definite  symptoms. 

General  mechanical  congestion  of  the  cord 
is  probably  more  frequent  and  more  easily 
brought  about  than  a  congestion  invohing 
parts  of  the  organ.  StiU  from  various  causes 
there  may  be  undue  pressure  upon  certain 
veins,  which  directly  or  indirectly  convey 
blood  away  from  special  regions  of  the  cord 
and  its  membranes.  Such  an  event  cannot, 
however,  be  regarded  as  a  likely  cause  of  a 
congestion  productive  of  morbid  spinal  sypip- 
toms,  if  we  consider  the  absence  of  distinct 
symptoms  resulting  from  extreme  general 
congestion  of  the  cord  ;  and  also  the  fact  of 
the  very  free  anastomosis  of  aU  the  spinal 

veins.  _       ■  ■   ^  c 

Active  hypercBnvia  may  in  its  origin  be  oi 

two  kinds—'  reflex  '  or  '  inflammatory.' 
'  Eeflex '  hyperaemia  of  the  cord  and  its 

membranes  is  possibly  a  phenomenon  of 

great  frequency,  manifesting  itself  locally  m 
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certain  regions— the  seat  of  the  process  vary-  j 
ing  accordmg  to  the  conditions  under  which 
it  arises.  It  might  be  immediately  caused 
by  vaso-motor  paralysis,  imphcating  certain 
vessels  of  the  cord  and  their  branches  ;  and 
would  thus  involve  an  increased  afflux  of 
blood  to  the  tissues  contained  in  the  corre- 
spondmg  vascular  territories.  We  know 
that  such  an  increased  afflux  of  blood  may 
exist  in  other  tissues  for  some  time  without 
inducing  tissue-changes  of  an  appreciable 
kind  (Bro^vn-Sequard).  It  is  fan;  to  suppose, 
moreover,  that  any  symptoms  induced  by 
such  increased  afidux  of  blood  to  certain 
regions  of  the  cord  would  be  indicative  of 
exalted  rather  than  of  depressed  function  ; 
for  example,  hypertesthesia,  actual  pains 
and  spasms,  or  increased  reflex  excitability, 
rather  than  their  opposites. 

In  weak  and  u-ritable  states  of  the  nervous 
system  it  is  quite  possible  (though  nothing 
more  definite  can  be  said)  that  such  vaso- 
motor paralysis,  and  also  vaso-motor  spasms 
inducing  locahsed  anaemias,  may  manifest 
themselves  in  spiual  vessels,  as  they  do  in 
cutaneous  vessels,  by  familiar  flushes  or 
paUors.  If  occurring  in  the  skin,  however, 
these  would  mostly  be  temporary  _  pheno- 
mena, and  not  capable  of  producing  the 
symptoms  of  an  abiding  disease.  How  fire- 
quent  such  reflex  local  hjrpersemias  (whether 
brief  or  prolonged)  may  be  in  the  spinal 
cord,  and  in  what  precise  manner  they  are 
excited,  we  do  not  know.  Suppression  of 
the  menses  or  of  haemorrhoidal  fluxes,  the 
presence  of  worms  in  the  intestine,  the  pro- 
longed incidence  of  cold  and  wet,  or  severe 
concussions  of  the  spine,  any  or  all  may 
operate  in  this  particular  manner — but  for 
proof  that,  as  matter  of  fact,  they  do,  we 
may  look  for  evidence  in  vain. 

The  subject  of  '  inflammatory  hypersemia ' 
will  be  briefly  considered  under  the  next 
heading.  In  this  case,  in  addition  to  changes 
in  the  vascular  system,  the  effects  of  the 
inflammatory  process  as  a  whole  have  to  be 
taken  into  account.  Even  in  the  first  stage 
of  inflammation  something  prior  to  and  be- 
yond the  mere  '  active  '  congestion  has  to  be 
thought  of. 

From  what  is  said  above,  it  may  be  seen 
how  shadowy  is  our  present  knowledge  con- 
cerning the  existence  of  any  definite  sets  of 
symptoms  which  can  be  ascribed  to  non- 
inflammatory hypersemia  of  the  cord,  either 
general  or  local. 

H.  Chaelton  Bastian. 

7.  Spinal  Cord,  Inflammation  of. 

Synon.  :  Myelitis ;  Myelitis  Acuta ;  Softening 
of  the  Spinal  Cord  (in  part) ;  Fr.  My6Ute ; 
MySUte  a/igue ;  Infla/mmaHon  de  la  Moelle 
j^piniere ;  Ita/molUssement  de  la  Moelle 
Epiniere  (in  part) ;  Ger.  Myelitis  ;  Biiclcen- 
ma/rhsentz'wndvmg ;  Erweichwng  des  Biichen- 
marJcs  (in  part). 


Nature,  iETioLOGY,  and  Pathology. — 
To  speali  definitely  on  this  subject,  in  the 
present  state  of  knowledge,  is  extremely 
difficult.  This  is  due  to  several  causes.  In 
the  first  place,  it  is  owing  to  the  fact  that  so 
much  uncertainty  exists  in  the  minds  of 
many  eminent  pathologists  and  physicians 
as  to  what  ought  rightfully  to  be  included 
under  this  term ;  and,  secondly,  because  by 
a  very  large  number  of  writers  the  term  is 
understood  and  used  in  the  vaguest  manner, 
but  with  a  manifest  tendency  to  comprise 
under  it  the  largest  possible  number  of 
affections  of  the  spinal  cord.  Critical  dis- 
crimination seems  to  have  been,  and  still  to 
be,  in  abeyance  with  many  who  describe  or 
report  cases  of  disease  of  the  spinal  cord. 
They  set  down  as  instances  of  '  myelitis  '  not 
only  all  cases  in  which  the  substance  of  the 
spinal  cord  is  softened,  but  stiU  more  all 
those  in  which  it  is  indurated — and,  no  less 
impartially,  those  in  which  it  is  merely 
degenerated. 

(1)  The  notion  that  common '  softenings  ' 
of  the  spinal  cord  are  of  inflammatory  origin 
has  persisted  with  little  alteration,  although 
for  nearly  thirty  years  pathologists  have  been 
interpreting  altogether  differently  the  mode 
of  production  of  apparently  similar  '  soften- 
ings '  of  the  cerebrum  and  cerebellum.  Can 
it  be  that  '  softening '  as  it  occurs  in  the 
majority  of  cases  in  these  latter  organs  is 
of  non-inflammatory  origin;  while  in  the 
majority  of  apparently  similar  cases  occur- 
ring in  the  spinal  cord,  the  process  is  reaUy 
inflammatory  in  its  nature  ?  It  is  true  that 
in  association  with  the  majority  of  cases  of 
primary  softening  in  the  brain  thrombosis  or 
emboUsm  of  its  arteries  may  be  detected,  and 
that  (owing  to  the  pecuHarities  of  its  vascu- 
lar supply)  no  such  occlusions  of  vessels  can 
often  be  detected  in  association  with  softening 
of  the  spinal  cord.  See  Spinal  Cord,  Diseases 
of:  §  5,  (8)  and  (9). 

(2)  Then,  again,  perhaps  it  may  be  said 
that  without  adequate  cause  the  very 
locahsed  changes  occurring  in  and  around 
the  great  ganglion- cells  of  the  anterior  cornua, 
in  '  acute  '  and  '  chronic  spinal  paralysis,' 
have  been  set  down  as  inflammatory  in  their 
nature,  and  new  names  have  been  given  to 
these  affections,  tending  to  ratify  this  view 
as  to  their  origin.  Thus  they  are  spoken  of 
by  some  as  cases  of  anterior  polio-myelitis, 
or  more  briefly,  and,  so  far,  better,  as  cases 
of  cornual  myelitis.  But  localisation  of  an 
inflammatory  process  to  great  ganglion-ceUs 
and  their  immediate  surroundings  at  present 
constitutes  a  rather  unintelligible  process  to 
many  pathologists.  And  mysterious  as  these 
particular  changes  are,  from  the  point  of 
view  of  their  ffitiolbgy,  on  any  hypothesis 
that  has  yet  been  started,  it  would  perhaps 
be  simpler,  and  more  harmonious  with  the 
nature  of  the  observed  conditions  themselves, 

I  to  regard  them  as  of  a  degenerative  type.  If 
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the  slower  and  more  isolated  changes 
characteristic  of  'progressive  muscvilar 
atrophy  '  are  to  be  placed  in  this  category 
(and  in  regard  to  them  there  is  absolutely 
no  evidence  either  clinical  or  pathological 
that  can  be  adduced  in  favour  of  an  inflam- 
matory origin),  then  also  it  becomes  easy  to 
believe  that,  under  some  at  present  imper- 
fectly defined  conditions,  a  change  of  the 
same  kind  may  set  in  more  rapidly  in  these 
the  most  specialised  of  aU  the  anatomical 
elements  met  with  in  the  spinal  cord,  so  as 
to  produce  the  more  acute  affections  above 
referred  to.  The  slight  secondary  over- 
growth of  neurogha  often  occurring  around 
the  degenerated  ganglion-cells  does  not  in 
the  least  militate  against  this  view  as  to  the 
pathology  of  the  process ;  a  similar  secondary 
change  occurs  also  in  the  process  next  to  be 
referred  to,  and  will  be  found  to  be  easUy 
explicable  without  the  necessity  of  having 
recourse  to  the  ever-ready  and  fashionable 
hypothesis  of  inflammation. 

(3)  '  Secondary  degenerations '  of  the 
spinal  cord  have  indeed,  in  spite  of  their 
name,  and  of  what  is  known  as  to  their 
origin,  been  erroneously  regarded  by  some 
writers  as  inflammatory  changes  (Ziemssen's 
CyclopcBMa,  vol.  xiii.  p.  769).  When  nerve- 
fibres  are  cut  across,  those  portions  which 
are  severed  from  their  connexion  with  certain 
ganglion- cells  are  no  longer  able  to  preserve 
their  nutritive  integrity.  Simultaneously 
throughout  their  whole  length  fatty  degener- 
ation afifects  their  white  substance.  Myelrne 
breaks  up,  and  becomes  disintegrated  as  it 
does  in  non-inflammatory  softenings  in  the 
brain ;  and  very  speedily  granulation- cor- 
puscles begin  to  form  abundantly  throughout 
the  changing  area.  But  though  fatty 
degeneration  thus  occurs  simultaneously  in 
all  the  cut  fibres  of  the  band,  the  vascular 
supply  of  this  tract  of  tissue  has  not  been 
altered.  Since  the  blood  in  the  diseased 
area  is  not  utilised  by  the  nerve-tissues 
proper,  except  to  a  very  small  extent,  a  large 
excess  of  nutriment  is  placed  at  the  disposal 
of  the  neurogha,  and  this  undergoes  a  well- 
marked  hyperplasia.  Thus  a  band  of  tissue- 
change  is  produced  in  which  some  of  the 
characteristics  of  softening  are  blended  with 
those  pertaining  to  a  patch  of  sclerosis.  In 
brief,  we  have  effects  resulting  from  a  primary 
fatty  degeneration  of  the  nerve-fibres,  and  a 
secondary  hyperplasia  of  the  neuroglia  ;  and 
from  first  to  last  there  is  not  the  least  reason 
for  believing  in  the  existence  of  an  inflamma- 
tory process. 

(4)  If  we  turn  now  to  '  sclerosis '  of  the 
cord  of  primary  origin,  we  again  meet  with 
processes  which  are  commonly  regarded  and 
described  as  forms  of  'chronic  myelitis.' 
This  nomenclature  is  objectionable  as  applied 
to  the  processes  in  the  spinal  cord,  just  as  it 
is  in  its  application  to  like  processes  occiu:- 
ring  in  other  organs,  as  the  liver,  the  lungs, 


or  the  kidneys.  Fibroid  overgrowth,  which 
forms  the  basis  of  so  many  examples  of 
'  cirrhosis  '  or  '  sclerosis  '  in  difl:erent  organs 
and  tissues  of  the  body,  is  a  process  pathc 
logically  intermediate  between  inflammation 
on  the  one  hand,  and  degeneration  on  the 
other.  "What  were  formerly  named  'inter- 
stitial inflammations '  are  now  the  '  non- 
inflammatory  hyperplasias '  of  some  patho- 
logists, and  the  '  fibroid  degenerations  '  of 
others.  It  would  seem  that  the  view  as  to 
the  inflammatory  nature  of  such  processes 
is  erroneous,  if  we  look  either  to  what  is 
known  concerning  their  modes  of  initiation, 
or  to  the  actual  nature  of  the  changes  them- 
selves (which  agree  in  every  particular  with 
those  of  infiltrating  new-growths) ;  it  would 
seem,  moreover,  not  less  erroneous  if  we  look 
to  the  clinical  history  of  the  affections  them- 
selves in  which  these  scleroses  occur.  It 
conveys,  therefore,  an  altogether  erroneous 
imphcation  to  speak  of  such  mere  fibroid 
overgrowths  as  so  many  instances  of  '  chronic 
myelitis.' 

Thus,  it  will  be  seen  that  the  writer  attri- 
butes to  inflammation  a  far  more  restricted 
role  in  the  production  of  morbid  conditions 
of  the  spinal  cord  than  is  customary.  The 
various  forms  of  so-called  '  chronic  myehtis  ' 
he  would  exclude  from  that  category.  He 
would  do  the  same  for  the  set  of  changes 
known  as  '  secondary  degenerations  ' ;  and 
also  for  those  which  are  characterised  by 
more  or  less  acute  atrophic  processes  imph- 
cating  the  great  ganglion-ceUs  of  the  anterior 
cornua. 

Of  the  processes  above  referred  to  in  order, 
there  remains,  therefore,  only  the  class  of 
'  softenings '  of  the  spinal  cord.  That  many 
of  these  are  of  a  simply  degenerative  type 
(due  to  vascular  occlusions  and  disturbances 
of  blood-supply),  and  that,  in  the  great 
majority  of  cases,  these  are  the  instances 
in  which  '  softening '  appears  to  occur  as  a 
primary  process,  is  the  view  which  seems 
to  the  writer  most  in  accordance  with  exist- 
ing knowledge.  On  the  other  hand,  it  seems 
clear  that  in  many  cases  changes,  truly  in- 
flammatory in  their  origin  and  progress,  may 
terminate  in  the  production  of  states  of 
'  softening  '  of  the  cord,  which  are  indistin- 
guishable by  the  naked  eye  from  the  softenings 
of  degenerative  type,  and  which,  except  in 
their  early  stages,  can  as  yet  also  be  very  im- 
perfectly discriminated  by  the  microscope. 

These  latter  true  inflammatory  softenings 
very  rarely  occur  as  primary  pathological 
states ;  they  are  met  with  rather  as  secondary 
changes. 

Thus  we  may  get  inflammatory  softenmgs 
{a)  spreading  aroimd  and  from  wounds  or 
other  traumatic  lesions  of  the  spinal  cord; 
or  (6)  starting  from  some  blood-clot  or 
tumour  situated  in  or  pressing  upon  the 
substance  of  the  cord.    It  is  not  by  any 
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means  clear,  however,  that  aU  the  torms  of 
softening  which  arise  in  the  latter  manner 
should  be  regarded  as  of  an  inflammatory 
natm-e ;  and  much  room  for  doubt  also  exists 
as  to  the  real  pathogenesis  of  many  cases  ot 
so-called  '  compression  myelitis.'  Again,  in- 
flammatory softenings,  going  on  even  to  sup- 
piuration,  may  be  set  up  in  the  spinal  cord 
(c)  by  embolism  or  thrombosis  of  septic 
ori'^.  Still  another  cause  of  true  mflam- 
matory  changes  ui  the  spinal  cord  {myehhs 
peripherica)  is  to  be  found  (d)  m  spmal  lepto- 
meningitis {see  Meninges,  Spinal,  Diseases 
of:  Leptomeningitis). 

Suppm-ation  is  clearly  a  process  of  inflam- 
matory origm,  and  might  therefore  be  ex- 
pected to  occur  occasionally  in  the  midst  of 
'  softenings '  which  result  from  inflammation. 
In  the  hght  of  what  has  been  said  above, 
the  foUowmg  statement  by  Erb  is  of 
considerable  interest.  'Actual  suppuration 
occurs  very  rarely,'  he  says,  'in  acute 
myelitis.  "When  abscess  of  the  cord  does 
form,  it  is  generally  secondary  to  a  severe 
traumatic  lesion  or  to  suppurative  meningitis. 
In  spontaneous  myelitis,  on  the  other  hand, 
suppuration  is  exceedingly  rare,  and  has 
only  been  observed  in  a  very  few_  cases.' 
Thus  suppm-ation  is  met  with  just  in  those 
forms  of  softening  which  are  undoubtedly  of 
inflammatory  origin;  and,  on  the  other 
hand,  it  is  not  met  with  in  the  ordinary 
cases  of  primary  or  spontaneous  softening, 
here  assumed  to  be  of  non-inflammatory 
nature. 

One  other  condition  requires  to  be  referred 
to  here,  and  that  is  the  so-caUed  acute  cen- 
tral myelitis,  described  originally  by  Albers, 
and  afterwards  studied  by  Hayem  (see 
Archives  de  Physiologic,  1874,  p.  603). 
These  are  cases  in  which  apparently  spon- 
taneous '  softeniug '  is  met  with,  implicating 
in  the  main  the  central  grey  matter,  and 
that  often  through  a  considerable  extent  of 
the  cord.  At  times,  however,  the  softening 
extends  beyond  the  grey  matter,  so  as  to 
involve  more  or  less  of  the  surrounding 
white  substance,  when  it  has  been  termed 
myelitis  diffusa.  Considerable  obscurity 
still  prevails  in  regard  to  the  aetiology  of 
these  affections.  In  some  cases,  such  a 
change  has  been  met  with  as  part  of  an 
infective  process,  in  which  minute  vessels 
in  the  grey  matter  of  the  cord  have  been 
found  obstructed  with  micrococci.  Occasion- 
ally, moreover,  in  certain  at  present  imper- 
fectly known  conditions,  minute  thromboses 
may,  as  Dr.  J.  Hamilton  has  shown,  occur 
throughout  the  spinal  cord,  and  more 
especially  in  its  grey  matter,  and  thus  lead 
on  in  the  main  to  the  production  of  a  central 
softening  (see  British  and  Foreign  Review, 
April  1876,  p.  447).  In  this  latter  case,  the 
patient  was  suffering  from  pyelitis,  and  it  is 
supposed  that  there  may  have  been  some 
blood-poisoning.    Still  it  was  not  ascertained 


that  the  multitudes  of  mmute  thrombi  were 
either  associated  with  or  caused  by  micro- 
cocci in  the  vessels.  It  appears  probable, 
however,  that  if  from  any  cause  minute 
widespread  obstructions  of  small  vessels 
occur  in  the  spinal  cord,  softening  would 
take  place  principally  in  the  grey  matter, 
owing  to  its  greater  vascularity.  We  should 
thus  get  that  particular  distribution  of  this 
change  which  is  met  with  principally  in 
cases  of  so-caUed  '  acute  central '  or  '  diffuse 
myehtis.' 

A  careful  study  of  the  two  cases  of  this 
disease  recorded  by  Hayem  has  by  no  means 
sufficed  to  convince  the  writer  that  they 
ought  to  be  regarded  as  having  had  an  in- 
flammatory origin.  Neither  the  mode  of 
onset  nor  the  symptoms  of  the  disease  lend 
any  distinct  support  to  this  view;  nor  do 
the  results  of  the  elaborate  examination,  to 
which  the  spinal  cords  were  submitted  by 
this  accomplished  observer,  at  all  satisfy  the 
writer  that  the  pathological  conditions  met 
with  were  inflammatory  either  at  their 
commencement  or  in  their  subsequent  pro- 
gress.   See  9.  Softening. 

Symptoms,  Course,  and  Terminations. — 
From  what  has  been  said,  it  wiU  be  seen 
that  true  inflammatory  conditions  of  the 
cord  are  only  with  extreme  rarity  oi  primary 
origin,  and  that  they  occur,  for  _  the  most 
part,  as  secondary  complications  in  associa- 
tion (a.)  with  wounds  or  injuries  of  the  cord ; 
(6)  -with  foreign  bodies  in  its  substance ;  (c) 
with  pysemic  processes;  or  {d)  with  spinal 
leptomeningitis,  either  simple  or  tubercular. 

The  supervention  of  a  real  myehtis  ra  the 
course  of  either  of  these  diseases  of  the  spinal 
cord  would  perhaps  be  associated  with  an 
exaggeration  of  the  already  existing  febrile 
condition;  with  an  increase  in  the  amount 
of  paralysis,  and  in  the  degree  of  interference 
with  sensibility;  possibly  also  with  more 
pain,  restlessness,  and  spasms. 

Myehtis  may  become  associated  with  more 
or  less  of  distinct  suppuration,  and  almost 
certainly  goes  on  to  the  formation  of  well- 
marked  foci  of  softening.  These  may  re- 
main limited  in  site,  but  occasionally  they 
have  a  distinct  tendency  to  spread  above 
and  below  the  original  seat  of  injury  or 
disease.  Such  depots  would  probably  under- 
go subsequent  changes,  very  similar  in  kind 
to  those  which  occur  in  foci  of  non-inflamma- 
tory softening. 

Diagnosis. — All  that  can  be  said  under 
this  head  has  been  referred  to  above  in 
connexion  with  the  symptoms  characterising 
the  supervention  of  myelitis. 

Prognosis. — The  gravity  of  any  wound  or 
lesion  of  the  spinal  cord,  or  attaching  to  the 
presence  in  it  of  blood-clot  or  tumour,  is,  of 
course,  greatly  increased  by  the  supervention 
of  inflammatory  changes  about  their  im- 
mediate confines.  Again,  the  fact  that  an 
inflammation  of   the   spinal  meninges  is 
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complicated  with  similar  changes  in  the  sub- 
stance of  the  spinal  cord  itself,  cannot  fail 
greatly  to  aggravate  a  case  of  simple  spinal 
leptomeningitis.  For,  even  should  recovery 
from  the  acute  affection  take  place,  the  actual 
degree  of  abiding  paralysis,  ataxy,  or  impair- 
ment of  sensibihty  would  much  depend  upon 
the  degree  ia  which  the  substance  of  the 
spinal  cord  had  been  itself  imphcated. 

Treatment. — The  amount  of  power  that 
we  possess  in  controlling  an  inflammatory 
condition  of  the  spinal  cord  is  probably  not 
great.  Little,  if  anything,  is  at  present  to  be 
done  with  mere  drugs.  The  patient  should, 
if  possible,  lie  in  the  prone  position,  or,  fail- 
ing this,  on  his  side,  with  absolute  rest.  The 
advisability  of  abstracting  blood  locally  by 
cupping  or  leeches  should  be  entertained, 
and  must  depend  much  upon  the  amount  of 
local  pain  or  tenderness.  In  some  cases  it 
seems  to  be  of  service.  Or  we  may  trust 
rather  to  the  application  of  cold  externally, 
in  the  fnrm  of  ice-bags,  along  the  spine.  At 
the  same  time  the  patient  should  be  kept 
upon  spoon  diet,  with  a  sparing  amount  of 
stimulants;  and  the  bowels  should  be  re- 
heved  by  the  aid  of  copious  warm  enemata, 
which  may  also  act  usefuUy  as  derivatives. 
The  limitations  circumscribing  our  efforts  at 
direct  therapeutics  must  be  compensated  as 
far  as  possible  by  attention  to  the  state  of 
the  general  health,  and  by  the  most  careful 
and  assiduous  nursing,  in  the  hope  that  the 
morbid  process  may  after  a  time  abate,  and 
that,  in  the  absence  of  collateral  compli- 
cations, the  patient  may  make  at  least  a 
partial  recovery. 

H.  Charlton  Bastian. 

8.  Spinal  Cord,  Haemorrhage  into. 

Synon.  :  Hcematomyelia ;  Hcematorrhagia 
MedullcB  8])vnalis ;  Spinal  Apoplexy ;  Fr. 
Hematomyelie ;  Afoplexie  de  la  Moelle 
Epiniere;  Des  hemorrhagies  i/ntra/rachidi- 
ennes  ;  Ger.  Buckenviarksapoplexie ;  Spvnal- 
apoplexie, 

Etiology  and  Anatomical  Characters. 
Haemorrhage  into  the  spinal  cord  is  a  com- 
paratively rare  event.  It  occurs  under  three 
different  conditions,  namely :  (1)  as  a  result 
of  concussion  or  violence ;  (2)  as  a  secondary 
event,  consequent  upon  some  definite  pre- 
existing morbid  condition;  and  (3)  as  a 
primary  event,  or  local  pathological  accident. 

We  are  here  specially  concerned  with 
haemorrhages  into  the  spinal  cord  belonging 
to  the  third  of  these  categories,  and  may  in 
a  few  words  dismiss  the  other  two. 

(1)  Traumatic  htemorrhages,  small  in 
extent,  may,  as  already  stated,  occur  in 
almost  any  region  or  part  of  the  cord  as  a 
result  of  some  severe  concussion  [see  1. 
Spinal  Cord,  Concussion  of).  Again,  it  may 
occur  in  the  grey  matter,  and  even  in  the 
white  substance  to  a  smaller  extent,  close  to 
and  as  an  appanage  of  wounds  of  the  cord. 


In  each  of  these  cases  symptoms  due  to 
the  haemorrhage  itself  would  probably  be 
obsciu:ed  by  the  general  set  of  symptoms 
resulting  from  the  concussion  or  injury. 

(2)  Secondary'  haemorrhages  are,  however, 
more  closely  connected,  from  the  point  of 
view  of  symptomatology,  with  those  forming 
the  special  subject  of  this  article.  During 
the  gi'owtli  of  certain  soft  tumours  in  the 
cord,  a  rupture  of  some  of  their  vessels  may 
take  place,  so  as  to  cause  haemorrhage  either 
into  the  growth  itself,  or  else  into  contiguous 
regions  of  the  cord.  Such  an  event  would 
be  signalled  clinically  by  the  sudden  exacer- 
bation of  the  symptoms  previously  existing. 
But  a  combination  of  greater  importance, 
though  one  of  considerable  obscurity,  con- 
sists in  the  co-existence  of  a  '  central  mye- 
litis '  of  the  grey  matter  of  the  cord  through 
more  or  less  of  its  length,  with  a  central 
haemorrhage  of  nearly  similar  extent.  The 
existence  of  any  such  '  central  myelitis '  aa 
an  independent  disease  of  the  cord  seems 
to  the  writer  very  doubtful.  It  is  at  least 
equally  probable  that  the  haemorrhage  has 
been  primary,  and  that  the  '  myehtis '  is  of 
secondary  origin  around  the  blood-clot.  It 
need  not  be  denied,  of  course,  that  in  other 
cases  haemorrhage  does  occm"  occasionaUy 
into  the  midst  of  a  focus  of  softened  tissue 
in  the  spinal  cord,  just  as  it  occm's  occasion- 
aUy under  sunilar  conditions  in  the  midst  of 
softened  bram-tissue.    Again,  haemorrhage 

;  may  take  place  into  or  on  the  confines  of  a 
soft  sarcoma  or  glioma  in  the  substance  of 
the  spinal  cord. 

(3)  Primary  haemorrhages  differ  as  regards 
the  amount,  the  site,  and  the  distribution  of 
the  blood  effused  in  different  eases.  In  con- 
nexion with  scorbutic  states,  and  also  inde- 
pendently of  these,  small  haemorrhages  may 
occasionally  occur  into  the  substance  of  the 

j  cord,  without  producing  any  very  distinct 
symptoms.  But,  at  other  times,  a  compara- 
tively large  quantity  of  blood  may  be  effused 
into  the  cord,  and  then  it  occm's  almost  in- 
variably into  the  central  regions  of  the  grey 
matter,  through  which  it  may  extend  for  a 
variable  distance,  upwards  or  downwards,  or 
both.  Wlien  the  quantity  is  smaller,  the 
blood  may  be  effused  into  the  grey  matter  of 
one  side  only. 

Though  this  kind  of  haemorrhage  is,  in 
contradistinction  to  the  others,  spoken  of  as 
primary,  yet  it  is  almost  invariably  preceded 
by  some  pathological  changes  in  the  vessels 
of  the  cord.  These  constitute  the  predispos- 
ing conditions,  and  the  actual  rupture  takes 
place,  rarely,  when  the  person  is  at  rest,  but 
more  fi'equently  under  the  influence  of  some 
distuict  exciting  cause— such  as  muscular 
exertion  of  one  kind  or  another. 

Primary  haemorrhage,  though  rare,  is  most 
prone  to  occur  in  persons  between  the  ages 
of  twenty  and  forty,  and  not  with  increasing 
frequency  as  age  advances.    This  constitutes 
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a  further  notable  difference  between  haemor- 
rhages of  the  spinal  cord  and  those  mto  the 

braua.  ,  . 

Symptoms.— These  are  necessarily  subject 
to  great  variations,  according  to  the  amount 
of  blood  effused,  and  as  the  htemorrhage  takes 
place  mto  the  cervical,  the  dorsal,  or  tiie 
lumbar  region  respectively.  The  kmd  ot 
variation  thus  mduced  may  be  gathered  by 
reference  to  the  ai-ticle.  Spinal  Cord,  Dis- 
eases of:  §  7,  (a),  and  §  8.  ,  ^  ^,  ^, 

Here  it  is  of  importance  to  set  forth  the 
peculiarities  (both  as  regards  mode  of  onset 
and  nature  of  the  symptoms)  which  belong 
to  hffimorrhage  as  compared  with  other 
pathological  conditions  of  the  cord.  First, 
its  tendency  is  to  take  place  suddenly  and 
without  warning;  and,  secondly,  for  the 
blood  to  be  effused  into  the  grey  matter  for 
some  distance,  thus  giving  rise  to  a  character- 
istic grouping  of  symptoms.  There  _  may, 
therefore,  be  a  sudden  onset  of  pain  in  the 
back  (possibly  severe),  followed  almost  im- 
mediately by  complete  motor  and  sensory 
paralysis  of  the  legs  and  trunk  up  to  a  certain 
level,  together  with  complete  paralysis  of  the 
bladder  and  rectum.  At  first  there  may  be  an 
abolition  of  aU  reflexes,  and  possibly  a  lower- 
ing of  temperature  in  the  legs ;  though  after 
a  day  or  two — should  the  injury  be  in  the 
dorsal  or  lower  cervical  region  of  the  cord 
• — there  may  for  a  time  be  increased  heat 
of  legs,  owing  to  vaso-motor  paralysis, 
and  a  retm-n,  with  some  exaggeration,  of 
various  reflexes.  Eapid  atrophy,  with  the 
appearance  of  the  electrical  'reaction  of 
degeneration,'  occurs  in  all  muscles  that  are 
in  immediate  functional  relations  with  the 
portions  of  the  anterior  cornua  of  the  cord 
that  may  be  damaged.  Cystitis,  together 
with  sloughing  bed-sores  and  all  their  con- 
sequences, tends  to  occur  early,  and  that  often 
in  spite  of  all  precautions  that  may  be  taken. 

"^Tiere  the  haemorrhage  invades  pretty  fully, 
but  is  limited  to,  the  grey  matter  of  one-half 
of  the  cord,  we  may  have  groups  of  symptoms 
that  take  the  form  of  hemiplegia  spinalis 
or  hemiparaplegia.  See  2.  Punctured  or 
Gunshot  Wounds. 

Diagnosis. — The  absolutely  sudden  onset  of 
the  paralysis,  which  may  be  complete  in  the 
lower  extremities  in  the  course  of  a  few 
minutes  (especially  when  associated  with  a 
sudden  painful  sensation  in  the  back,  or  one 
which  radiates  into  the  limbs),  as  well  as 
the  almost  complete  and  sudden  loss  of 
sensibOity  in  the  paralysed  parts,  form  a 
group  of  symptoms  which  are  typically  dis- 
tinctive of  haemorrhage  into  the  grey  matter 
of  the  cord. 

The  condition  most  likely  to  be  confounded 
with  it  is  a  large  hcemorrhage  outside  the 
(hwa  mater,  causing  compression  of  the  cord. 
Here  the  onset  would  also  be  sudden,  but 
almost  invariably  associated  with  some  me- 
chanical injury  or  shock.    The  paralysis  of 


motion,  too,  would  generally  be  much  more 
marked  than  the  interference  with  sensibility. 
The  subsequent  progress  of  such  a  case  would 
further  tend  to  separate  it  from  a  case  of 
intra-meduUary  hsemorrhage,  since  (even 
with  a  severe  meningeal  hsemorrhage  in  the 
cervical  region),  if  the  patient  should  survive 
the  first  effects  of  the  lesion,  the  symptoms 
might  be  expected  soon  to  grow  less  and  less 
urgent,  and  recovery  may  be  rnore  or  less 
complete.  No  such  amelioration  is,  however, 
to  be  expected  in  the  case  of  a  well-marked 
htemorrhage  into  the  grey  matter  of  the  cord, 
in  the  cervical  region  or  elsewhere. 

On  the  side  of  the  brain  emhoUsm  is 
capable,  of  initiatmg  paralytic  symptoms 
with  as  much  suddenness  as  a  hsemorrhage, 
but  in  the  spmal  cord,  for  reasons  previously 
stated,  this  does  not  occur.  See  Spinal 
Cord,  Diseases  of:  §  5,  8. 

It  does,  however,  happen  occasionally  that 
a  process  of  softening— probably  caused  by 
thrombosis — has  its  occasioning  conditions 
initiated  suddenly.  When  this  occurs,  para- 
plegia sets  in  almost  as  abruptly  as  if  it  were 
produced  by  hsemorrhage;  but  then  it  is 
usually  an  incomplete  paraplegia,  and,  for 
a  time  at  least,  unaccompanied  by  loss  pf 
sensibility.  In  the  course  of  a  few  days,  in 
such  a  case,  sensory  paralysis  may  supervene, 
and  the  motor  paralysis  may  become  more 
complete.  In  the  exceptional  cases  of  para- 
plegia of  sudden  onset  due  to  this  cause, 
there  is  generally  no  initial  pain  in  the  back. 


though  there  may  be  pains  and 


burning 


sensations  in  the  limbs. 

Prognosis. — Where  the  hsemorrhage  is  at 
aU  large,  so  as  to  extend  through  the  grey 
matter  for  the  distance  of  an  inch  or  more,  the 
prognosis  is  always  grave.  Very  few  of  such 
cases  recover.  They  are,  in  fact,  liable  to  be 
aggi'avated  by  the  establishment  of  a  second- 
ary process  of  softening  in  the  grey  matter, 
which  may  slowly  extend  both  above  and 
below  the  blood-clot  as  well  as  around  it. 
Should  this  softening  reach  far  into  the  cer- 
vical region,  or  should  the  hsemorrhage 
itself  implicate  this  part  of  the  cord,  the 
patient  may  not  survive  more  than  a  few 
days.  But  if  the  primary  and  secondary 
pathological  changes  are  limited  to  the  lum- 
bar or  to  the  dorsal  region  of  the  spinal  cord, 
the  fatal  event  is  usually  brought  about 
more  slowly,  after  an  interval  of  weeks  or 
perhaps  even  of  months — and  then  commonly 
from  the  occurrence  of  sloughing  bed-sores, 
together  with  cystitis  and  other  frequent  ac- 
companiments of  a  severe  paraplegia. 

In  the  case  of  small  hsemorrhages  limited 
to  some  fractional  part  of  the  transverse 
area  of  the  cord,  and  of  slight  longitudinal 
extent,  the  prognosis  is,  of  course,  much 
more  favourable,  and  there  is  no  reason  why 
partial  recoveryj  at  least,  may  not  occur. 

Treatment. — In  the  treatment  of  a  case 
of  spinal  hajmorrhage,  should  the  patient  be 
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seen  immediately  after  its  occurrence,  abso- 
lute quietude,  with  rest  in  the  recmnbent  or 
prone  posture,  shoidd  be  ensured. 

Bleeding,  either  local  or  general,  is  useless. 
Purgatives  also  are  contra-indicated. 

Should  the  pulse  be  full,  and  the  heart's 
action  excited,  decided  benefit  may  be  de- 
rived from  10-minim  doses  of  tincture  of 
digitalis,  in  combination  with  15  or  20  grains 
of  bromide  of  potassium,  given  for  the  first 
three  doses  at  intervals  of  three  or  four 
hours,  and  subsequently  every  six  or  eight 
hours,  for  two  or  three  days.  These  drugs 
will  also  favour  sleep,  and  exercise  a  general 
calmative  influence. 

Position  and  rest  are  perhaps  the  means 
to  be  principally  relied  upon  to  prevent  a 
recurrence  or  continuance  of  the  haemor- 
rhage ;  such  measures  may  be  supplemented 
by  warm  apphcations  to  the  feet  and  calves 
of  the  legs ;  though  the  patient  should  in 
other  respects  be  kept  perfectly  cool.  Ice  to 
the  spine  may  be  applied,  but  is  of  doubtful 
utility.  Spoon-diet  should  be  strictly  en- 
joined for  a  few  days  at  least. 

The  patient's  urine  will  require  to  be  drawn 
off  by  catheter ;  and  extreme  care  ought  to  be 
taken  to  ensure  its  antiseptic  cleanliness. 
After  a  day  or  two,  if  the  bowels  have  not 
been  moved,  a  laxative  or  an  enema  should  be 
administered,  since,  as  in  many  other  forms 
of  paraplegia,  there  may,  at  first,  be  obstinate 
consti]3ation  rather  than  incontinence  of 
ffieces. 

Subsequently,  the  case  requires  to  be 
treated  in  all  respects  like  any  other  very  bad 
case  of  paraplegia — extra  precautions  being 
observed  throughout,  in  order,  as  far  as  pos- 
sible, to  guard  against  the  onset  of  bed-sores 
and  cystitis.  Fuller  details  concerning  such 
treatment  will  be  found  imder  9.  Softening, 
since  this  is  by  far  the  most  common  cause 
of  paraplegia. 

H.  Charlton  Bastian. 

9.  Spinal  Cord,  Softening  of.— Sy- 
NON. :  Non-inflammatory,  White,  or  Simple 
Softening ;  Myelomalacia ;  Mollities  Medullce 
Spinalis ;  Acute  MyeHtis  (in  part) ;  Compres- 
sion Myelitis  (in  part) ;  Fr.  Bamollissement 
de  la  Moelle  J^^piniere ;  Ger.  Erweichung 
des  Biickenma/rJcs. 

Nature  of  Change.  —  The  vn-iter  has 
already  intimated  his  opinion  that  far  too 
large  a  share  is  assigned  to  inflammation 
in  the  pathogenesis  of  diseases  of  the  spinal 
cord.  This  mistake  is  particularly  obvious 
in  regard  to  acute  inflammations.  It  has 
long  been  the  fashion  to  speak  of  almost 
every  focus  of  '  softening  '  that  occurs  in  the 
spinal  cord  as  being  the  result  of  an  '  acute 
myehtis  ' ;  and  we  find  even  Erb  (in  Ziems- 
sen's  CyclopceMa,  vol.  xiii.)  putting  forward, 
as  characteristics  of  an  inflammatory  soften- 
ing, peculiarities  which  certainly  ought  not 
to  be  regarded  in  such  a  light— and  this 


although  he  seems  otherwise  strongly  in- 
chned  to  hold  a  similar  opinion  to  that  above 
expressed.  "Whilst  admitting  that  a  true 
myelitis  is  not  distinguishable  macroscopic- 
ally,  in  the  great  majority  of  cases,  from 
a  simple  or  non-inflammatory  softening, 
Erb  adds  a  statement  to  the  effect  that  the 
'  microscopical  examination  can  alone  furnish 
conclusive  evidence.'  In  the  opinion  of  the 
writer,  however,  such  evidence  as  that  which 
is  cited  by  Erb  {loc.  cit.  p.  470)  is  quite  in- 
conclusive. 

It  is  evident,  indeed,  that  we  are  stUl 
almost  as  destitute  of  microscopical  as  we 
are  of  macroscopical  characters,  of  a  trust- 
worthy description,  for  enabling  us  to  decide 
whether  any  given  focus  of  softening  has 
been  of  inflammatory  or  of  simple  non-in- 
flammatory origin.  Such  researches  as  those 
of  Hamilton  {Quart.  Jowrn.  of  Micros. 
Science,  Oct.  1875)  and  others  must  be 
prosecuted  further  and  multiplied  before  any 
certain  means  of  deciding  such  a  question 
can  exist.  In  the  early  stages,  or  on  the 
confines  of  a  focus  of  inflammatory  softening, 
we  may  expect  to  find  a  very  distinct  infil- 

'  tration  of  the  tissues  with  leucocytes,  which 
would,  of  course,  at  once  give  a  key  to  the 

!  true  nature  of  the  change  in  question. 

In  the  present  state  of  knowledge,  however, 
it  would  appear  that  the  '  non- inflammatory 
softenings '  of  the  cord  are  represented  by  the 
great  majority  of  the  primary  and  apparently 
idiopathic  '  softenings '  which  frequently 
occur  in  this  organ. 

Etiology  and  Pathogenesis. — Concern- 
ing the  aetiology  of  non-inflammatory  soften- 
ing of  the  spinal  cord,  it  is  impossible  to 
speak  positively.    The  disease  presents  itself 

;  as  a  spontaneous  or  idiopathic  affection, 

I  sometimes  without  apparent  cause  or  definite 
antecedent  conditions  of  any  kind,  but  at 
others  as  a  sequence  of  one  or  other  of 
various  known  and  common  precursors  of 
diseases  of  the  spinal  cord. 

Thus  in  certain  cases  the  symptoms  set 
in  more  or  less  suddenly  after  some  great 
bodily  fatigue;  in  others  after  extreme 
sexual  excesses ;  or  they  may  occur  during 
the  period  of  convalescence  from  certain 
acute  fevers,  such  as  variola,  typhus,  and 
other  exanthemata,  or  after  rheumatic  fever. 
During  the  first  week  or  two  after  childbirth 
there  is  Hkewise  a  liability  to  such  symp- 
toms;  and  also  in  the  later  stages  of 
syphilis.  These  different  conditions  may 
act  very  variously  in  contributing  to  bring 
about  a  focus  of  softening  in  the  spinal  cord, 
and  nothing  more  than  conjectures  can  be 
advanced  in  regard  to  its  pathogenesis  in  the 
several  cases.  It  may  be  recognised,  how- 
ever, that  most  of  them  tend  to  entail  cardiac 
weakness,  either  alone  or  in  association  with 
blood-changes  which  may  favour  the  occur- 
rence of  thrombosis. 

Again,  the  symptoms  indicative  of  a  primary 
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softening  of  the  cord  may  set  in  after 
the  action  of  other  conditions,  regarded  by 
some  as  exciting  rather  than  as  predisposmg 
causes.  Of  these  the  following  may  be  enu- 
merated :  Prolonged  exposure  to  cold  and  wet ; 
sudden  suppression  of  the  menses  or  ot  other 
accustomed  fluxes;  violent  emotional  dis- 
tui-bances ;  or  the  existence  of  some  mflam- 
mation  in  one  or  other  of  the  pelvic  organs, 
such  as  the  uterus  or  the  bladder  and  urethra 
(instances  of  the  latter  class  being  some  ol 
the  cases  formerly  supposed  to  be  of  '  reflex 
origin).  In  regard  to  these  '  exciting  causes, 
all  that  is  certainly  known  is,  that  softening 
of  the  cord  seems  to  set  in  not  mfrequently  m 
persons  who  have  been  subjected  to  one  or 
other  of  them  ;  but  in  what  precise  mode 
either  of  them  is  related  to  the  subsequent 
softenmg,  nothing  very  definite  can  be  said. 
Something,  nevertheless,  may  be  advanced 
by  way  of  suggestion,  with  the  view  more 
especially  of  giving  direction  to  the  investi- 
gations needful  for  clearing  up  this  subject. 

Spinal  and  cerebral  softenings  probably 
own  a  similar  mode  of  origin.  Of  the  ob- 
structions of  vessels  which  so  largely_  deter- 
mine cerebral  non-inflammatory  softenings,  it 
is  those  due  to  thrombosis,  rather  than  to 
embolism,  which  intervene  in  the  maiii  for 
the  production  of  corresponding  conditions 
in  the  spmal  cord.  See  Spinal  Coed,  Dis- 
eases of:  §  5,  (8)  and  (9). 

It  is  weU  known  that  the  causes  of  throrn- 
bosis  are  principally  three,  and  that  in 
different  cases,  now  one,  now  another  of  them 
may  be  most  influential;  whilst  in  other 
instances  two  or  more  of  these  causes  may  co- 
operate. These  three  causes  are— (a)  thicken- 
ings, irregularities,  or  degenerations  of  the 
inner  coats  of  the  vessels;  (6)  slowness  of 
blood-current ;  (c)  pecuHarities  in  the  chemi- 
cal composition  of  the  blood,  rendering  it 
more  than  usually  prone  to  coagulate.  _ 

The  thrombosis  may  take  place  in  the 
arteries  or  in  the  veins,  and  the  plexiform 
arrangement  of  the  spinal  vessels,  together 
with  the  slowness  of  their  blood-current,  may 
favour  the  occurrence,  as  well  as  the  spread 
of  the  process  when  it  has  once  been  initiated. 
Thus  a  process  of  coagulation,  beginning, 
perhaps,  in  some  very  small  vessel,  may 
gradually  extend  so  as  to  involve  many 
other  contiguous  branches,  and  thereby 
gradually  increase  the  area  of  the  cord  which 
is  deprived  of  its  proper  blood-supply.  The 
small  size  of  the  vessels,  however,  makes  it 
extremely  difficult  to  estabhsh  the  fact  of 
their  occlusion,  whereas  in  the  large  vessels 
at  the  base  of  the  brain  thrombosis  is  easily 
enough  detected.  And  it  is  especially  worthy 
of  note,  in  this  coimexion,  that  the  blood- 
supply  of  the  lower  end  of  the  cord  (where 
primary  softenings  are  most  common)  is 
peculiar  and  easily  interfered  with.  To  this 
important  point  Dr.  Moxon  called  attention 
{Brit.  Med.  Jov/rn.,  vol.  i.,  1881).    In  short. 


the  anatomical  conditions  existing  in  the 
cord,  both  on  the  arterial  and  on  the  venous 
side  of  its  circulation,  are  probably  of  a  kind 
distinctly  to  favour  the  occurrence  of  throm- 
bosis. 

Anatomical  Characters. — In  regard  to 
their  distribution  or  extent  in  the  cord  many 
varieties  of  softening  exist  which  have  been 
commonly  recognised,  though  they  have  been 
mostly  described  under  corresponding  desig- 
nations as  so  many  varieties  of  'myelitis.' 
Thus,  we  may  have  a  '  complete  transverse 
softening,'  involving  the  entire  thickness  of 
the  cord  for  a  variable  longitudinal  extent, 
either  in  the  lumbar,  the  dorsal,  or  the 
cervical  region.  Or  the  softening  may  be 
more  limited  to  certain  subdivisions  of  the 
cord  in  one  or  other  of  these  regions— and 
then  constitute  an  'incomplete  transverse 
softening.'  Thus  it  may,  in  one  set  of  cases, 
principally  affect  the  anterior  columns  and 
grey  matter ;  in  another  set  the  posterior 
columns  and  more  or  less  of  the  grey  matter. 
Or  the  softening  may  be  central,  and  almost 
confined  to  the  grey  matter  through  a  con- 
siderable extent  of  the  cord,  as  in  _'  diffuse 
central  softening' ;  when  this  change  involves 
the  white  columns  as  well  as  the  grey  matter 
for  a  considerable  extent,  we  have  what  is 
called  '  diffuse  softening '  of  the  cord.  When 
a  small  focus  of  softening  exists  which  only 
involves  part  of  the  transverse  area  of  the 
cord,  and  that  for  a  very  limited  extent,  we 
have  what  is  commonly  spoken  of  as  a  '  cir- 
cumscribed softening '  of  the  cord ;  and 
where  many  of  these  small  foci  are  scattered 
through  different  parts  and  regions  of  the 
organ,  we  have  what  is  known  as  '  disse- 
minated softening.' 

An  accidental  damage  during  the  opening 
of  the  spinal  canal  must  not  be  confounded 
with  the  results  of  pathological  change.  In 
a  spinal  cord  bruised  in  the  manner  indicated 
the  nerve-substance  may  be  softened  and 
difiiuent,  and  somewhat  resemble  a  patch 
of  real  pathological  softening.  Examination 
with  the  microscope,  however,  would  show, 
amongst  the  fragments  of  myeline  from  the 
broken  nerve-tubules  in  the  former  case,  an 
entire  absence  of  the  large  granulation-cor- 
puscles, which  are,  on  the  contrary invariably 
present  in  a  patch  of  real  pathological  soften- 
ing.   If  there  were,  after  such  an  examina- 
tion, still  room  for  doubt,  this  might  be 
resolved  by  the  fact  that  the  softened  nerve- 
matter  in  a  patch  of  real  softening  of  the 
cord,  has  its  specific  'gravity  lower  by  3-5 
degrees  than  that  of  other  healthy  portions 
of  the  organ,  whilst  in  the  patch  of  merely 
bruised  nerve-substance  it  would  not  be 
appreciably  lower  than  normal.    The  norinal 
specific  gravity  of  the  spinal  cord  varies 
commonly  from  1033-1041  in  different  indi- 
viduals— the  higher  figures  being  most  fre- 
quently met  with  in  elderly  persons.  The 
I  modes  of  estimating  the  specific  gravity  hava 
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been  discussed  by  the  writer  in  Journ.  of 
Ment.  Science,  vol.  xi.  18G6. 

Whiere  the  process  of  softening  has  gone  on 
to  its  final  stages — in  a  case,  for  instance,  of 
'  complete  transverse  softening  '—the  whole 
substance  of  the  cord  in  the  affected  site  is 
reduced  to  a  rather  dirty -looking  milky  fluid, 
which,  when  the  membranes  are  cnt  across, 
flows  out  so  as  to  leave  a  complete  gap  in 
the  cord-substance  for  an  extent,  it  may  be, 
of  one  to  three  inches.  All  intermediate 
stages  may  be  found  between  such  a  con- 
dition and  a  slight  degree  of  softening,  in 
which  the  cord- substance  is  only  a  little  more 
pulpy  than  natural. 

Symptoms,  Course,  and  Terminations. — 
The  symptomatology  of  this  disease  presents 
an  extremely  wide  range,  in  accordance  with 
the  varying  extent  and  sites  of  the  softening 
in  the  cord,  as  existing  in  different  patients. 

In  '  circumscribed  '  and  '  disseminated  ' 
softening,  for  instance,  the  symptomatology 
would  be  excessively  variable  in  different 
patients;  and,  especially  in  the  latter  class 
of  cases,  it  might  be  extremely  difficult  to 
arrive  at  a  diagnosis.  The  symptoms  could, 
in  fact,  only  be  interpreted  by  the  light  of 
the  general  principles  applicable  to  the  re- 
gional and  pathological  diagnosis. 

Again,  in  cases  of  'diffuse  central  soften- 
ing '  the  symptoms — except  for  the  fact  that 
they  set  in  gradually  rather  than  abruptly — 
would  bear  a  close  resemblance  to  those  of 
haemorrhage  into  the  spinal  cord,  where  the 
blood  is  effused  into  the  central  grey  matter 
for  a  certain  extent  (see  8.  Spinal  Cord, 
Heemorrhage  into).  There  is  some  doubt, 
indeed,  whether  these  latter  cases  may  not 
occm"  principally  as  epiphenomena  sequential 
to  a  primary  central  softening. 

The  symptomatology  of  '  incomplete  trans- 
verse softenings  '  of  the  cord  is  for  the  most 
part  exempKfied  by  the  second  stages  of 
various  forms  of  so-called  '  compression 
myelitis '  —  cases,  that  is,  in  which  the 
anterior  regions  of  the  cord  more  especially 
are,  in  one  set  of  cases,  principally  pressed 
upon  either  by  tumour,  or  by  the  inflam- 
matory products  associated  with  vertebral 
caries  ('  Pott's  disease  ') ;  whilst  in  another 
set  the  posterior  columns  and  posterior  grey 
matter  may  undergo  a  similar  softening, 
under  the  influence  of  the  pressm-e  of  a  new- 
growth  impinging  upon  the  cord  from  behind. 
Cases  of  this  type,  however,  may  easily  and 
do  often  merge  into  'complete  transverse 
softening '  (commonly  known  as  '  complete 
transverse  myeUtis').  Both  complete  and 
incomplete  forms  also  often  occin?  in  the 
cord  quite  independently  of  pressure. 

Of  these  states  it  will  be  well,  for  the  sake 
of  brevity,  to  confine  our  attention  principally 
to  '  complete  transverse  softening.' 

In  a  case  of  complete  transverse  softening 
involving  the  mid-dorsal  region,  the  tempera- 
ture in  the  axilla  usually  varies  between  98° 


and  100°  F.,  though  with  an  extension  of  the 
pathological  i^rocess,  or  towards  the  close  of 
the  disease,  it  may  rise  to  101°,  102°,  or  even 
higher.  Meanwhile  the  lower  extremities 
themselves  are  often  distinctly  cold  to  the 
hand — the  temperature  being  in  some  cases 
more  or  less  subnormal.  It  is  important  to 
note  this,  because  it  might  have  been  sup- 
posed that  hyperaemia  and  a  slightly  elevated 
temperatiure  would  exist,  owing  to  the  vaso- 
motor nerves  of  the  limbs  being  paralysed. 

The  motor  paralysis  of  the  lower  extremi- 
ties  is  absolute,  and  the  abdominal  muscles 
are  also  powerless.  The  feet,  as  the  patient 
lies  in  bed,  are  extended  and  often  inverted, 
so  that  the  great  toes  cross  one  another. 
The  skin  after  a  time  tends  to  become  dry 
and  scurfy.  The  muscles  feel  flabby  to  the 
hand,  but  they  waste  only  to  a  slight  extent, 
and  continue  week  after  week  to  show  only 
a  small  amount,  if  any,  of  diminution  in  the 
degree  of  their  irritability  to  faradic  and  to 
galvanic  cm-rents. 

The  sensibility  of  the  limbs  is  completely 
abohshed  both  for  tactile  and  painful  im- 
pressions, as  well  as  for  differences  of 
temperature  and  tickhng.  A  like  abohtion 
of  sensibility  exists  over  the  trunk  up  to  the 
level  of  the  '  ensiform  area,'  whilst  above 
this  level  the  sensibility  is  found  to  be  quite 
natural.  Though  the  upper  limit  of  anaes- 
thesia may  be  quite  sharply  defined,  yet  in 
these  cases  of  complete  transverse  softening 
there  is  often  no  distinct '  girdle-sensation.' 

The  muscles  of  the  lower  extremities  may 
show  some  slight  irritability  when  they  are 
forcibly  tapped,  and  when  the  soles  of  the 
feet  are  strongly  tickled  there  may  be  very 
shght  movements  of  the  toes;  but  beyond 
this  there  is  often  an  entu'e  absence  of  all 
reflex  movements — there  is  no  ankle-clonus, 
no  knee-reflex,  and  a  similar  absence  of  the 
cremasteric  and  abdominal  reflexes.^  In 
the  initial  stages  of  the  affection,  however, 
and  especially  when  the  softening  is  not 
completely  transverse,  all  these  reflexes  may 
be  extremely  well-marked  for  a  time,  though 
they  tend  gradually  to  diminish. 

For  the  first  ten  days  or  a  fortnight  there 
is  often  complete  retention  of  urine,  but 
after  this  time,  when  the  lumbar  region  of 
the  cord  again  becomes  capable  of  manifest- 

1  In  one  case  in  which  paraplegia  had  existed  for 
over  three  months,  in  consequence  of  a  complete 
transverse  softening  in  the  upper  dorsal  region 
(with  the  above-mentioned  clinical  signs),  the  writer 
was  much  struck  with  the  extremely  pallid  appear- 
ance of  the  grey  matter  through  the  whole  lei^gl^" 
of  the  cord  below  the  seat  of  softening.  The 
absence  of  the  reflexes  may  be  in  part  due  to  such 
condition  of  the  grey  matter,  and  this  itself  may 
be  caused  by  a  spasm  of  its  vessels  m  some  way 
induced  by  the  lesion  above.  Some  amount  ot 
spasm  may  also  exist  in  the  vessels  of  the  hmbs, 
whose  temperature  is  often  rather  sub-normal,  i^ec 
a  paper  by  the  writer  on  '  The  Symptomatology  pt 
Total  Transverse  Softening  of  the  Spinal  Cord,  in 
Med.-Chir.  Trans.,  vol.  Ixxiii.,  1890. 
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ing  to  some  extent  its  centric  fimctions,  the 
initial  retention  gives  place  to  incontinence 
of  lurine.  This  fluid  may  be  discharged  at 
intervals  of  two  to  three  hours  m  small 
quantities,  owing  to  the  occurrence  ot  reflex 
contractions  of  the  bladder  whenever  the 
organ  attains  a  certain  degree  ot  tulness. 
The  passage  of  a  catheter,  however,  m  these 
cases  will  often  show  that  the  bladder  is 
never  completely  emptied  — two  to  four 
ounces  remaining  after  the  reflex  contrac- 
tions. Unless  special  precautions  are  taken, 
the  urine,  in  such  patients,  speedily  becornes 
ammoniacal,  and  more  or  less  loaded  with 
mucus. 

The  bowels  are  usually  constipated,  and 
reheved  only  after  the  administration  of 
aperients  or  enemata.  At  these  tunes  there 
is  generally  incontinence  of  fteces  —  the 
patient  having  no  power  of  controlling  the 
reflex  actions  concerned  in  defsecation  when 
they  have  once  been  strongly  excited.  The 
actual  passage  of  the  motion  is,  moreover, 
imfelt. 

Under  the  irritative  influences  emanating 
from  the  seat  of  softening  dtiring  the  period 
of  its  estabhshment,  a  small  bed-sore  may 
begin  to  form,  often  amenable  to  treatment. 
Later  on,  sloughs  are  prone  to  appear  upon 
the  heels,  over  the  maUeoU,  and  in  other 
situations  habitually  exposed  to  continuous 
pressure.  But  the  most  frequent  site  for 
intractable  sloughing  bed-sores  is  over  the 
sacrum.  Inflammation  of  the  mucous  mem- 
brane of  the  bladder  is  at  last  set  up ;  and 
the  inflammation  may  extend  up  one  or 
both  ureters,  so  as  to  impUcate  the  pelvis  of 
the  kidney,  when  minute  abscesses  may  also 
form  in  the  kidney  itself. 

Under  the  influence  of  these  various  con- 
ditions the  patient's  appetite  and  strength 
gradually  fail ;  emaciation  proceeds ;  and 
death  after  a  time  may  come  from  sheer 
exhaustion,  aided,  perhaps,  by  some  inter- 
current inflammatory  affection  of  the  lungs. 
Such  complications  may,  however,  be  oc- 
casionally warded  off  for  eighteen  months  or 
more.  Other  modes  of  death  are  pointed 
out  in  the  section  on  Prognosis. 

Diagnosis. — The  recognition  of  this  dis- 
ease at  the  bedside  often  presents  consider- 
able difficulties.  We  must  be  guided  partly 
(a)  by  the  patient's  history  and  state  ;  partly 
(h)  by  the  mode  of  onset  of  the  disease ;  and 
partly  (c)  by  the  symptoms  of  the  fully 
established  affection. 

(a)  The  points  in  regard  to  previous  history 
which  are  of  principal  significance  are 
referred  to  under  the  head  of  Etiology.  In 
regard  to  (6),  the  mode  of  onset,  this  is  usually 
not  abrupt  and  sudden ;  there  is  rather  a 
slow  increase  of  paralysis  during  a  week,  ten 
days,  or  a  fortnight.  Still,  it  is  a  fact  that 
softening  of  the  cord  (apparently  due  to 
thrombosis)  does  occasionally  cause  a  sudden 
incomplete  paralysis,  though  such  paralysis 


increases  subseqviently  in  the  manner  above 
stated.  Such  a  case  must  not  therefore  be 
confounded  with  haemorrhage  into  the  cord, 
merely  by  reason  of  its  absolutely  abrupt 
onset. 

The  extent  to  which  the  diagnosis  turns 
upon  (c),  the  nature  of  the  symptoms  of  the 
fuUy  established  affection,  cannot  be  very 
strictly  defined  except  in  some  cases.  When 
the  softening  is  sHght  and  partial,  it  gives  . 
rise  to  no  distinctive  symptoms ;  but  where 
there  are  clinical  signs  of  the  existence  of  a 
complete  transverse  lesion,  the  chances  are 
that  the  lesion  itself  is,  if  not  a  primary,  at 
all  events  a  secondary  softening. 

In  regard  to  the  regional  diagnosis 
softening  of  the  spinal  cord,  the  following 
points  require  to  be  borne  in  mind  : — 

The  indications  as  to  the  transverse  area 
involved,  and  as  to  the  upper  limits  of  the 
change  in  the  spinal  cord,  are  wholly  de- 
rivable from  the  presence  or  absence  of  -the 
various  signs  and  symptoms  which  have 
been  set  forth  in  the  article.  Spinal  Cord, 
Diseases  of  :  §  7,  (a),  and  §  8. 

The  attempt  to  ascertain  the  lower  level  of 
the  lesion,  and  consequently  its  longitudinal 
extent  in  the  cord,  is  always  difficult,  and 
often  cannot  be  achieved  with  any  success. 
The  indications  are  all  obscure,  uncertain, 
and  apt  to  fail.  This  is  especially  the  case  if 
we  attempt  to  base  an  opinion  on  the  fact  of 
the  existence  or  absence  of  superficial  reflexes 
{see  §  4,  {a) ).  Thus,  complete  transverse 
softening  may  exist  in  the  upper  dorsal 
region,  and  extensive  secondary  degenera- 
tions may  have  been  produced,  yet  for  week 
after  week  there  may  be  a  complete  absence 
of  all  the  reflexes,  superficial  and  deep,  de- 
pendent upon  the  cord  below  the  upper 
dorsal  region.  This  the  writer  has  ascer- 
tained by  repeated  clinical  examinations  of 
cases  whose  nature  has  been  subsequently 
verified  jp OS i  mortem. 

Prognosis. — The  prognosis  in  a  case  of 
paraplegia  must  always  involve  a  twofold 
problem  :  (1)  as  to  the  duration  of  paralysis, 
or  the  probability  of  recovery ;  (2)  as  to  the 
danger  to  life. 

(1)  The  chance  of  ultimate  recovery  from 
paralysis  would  vary  inversely  with  the  size 
or  extent  of  the  lesion  existing  after  the  first 
ten  days  or  a  fortnight — that  is,  by  the  time 
softening  has  been  unmistakably  established, 
and  when  the  chance  of  such  an  event  being 
warded  off  by  the  establishment  of  a  collateral 
circulation  no  longer  exists.  But  where  a 
pretty  complete  reinstatement  of  blood-supply 
does  take  place,  all  symptoms  of  paralysis 
may  gradually  disappear  in  the  course  of 
some  weeks,  or,  it  may  be,  months. 

(2)  Danger  to  life  is  brought  about  in 
many  ways,  and  a  fatal  result  may  be 
entailed  {a)  by  a  gradual  extension  upwards 
of  the  process  "of  softening  (especially  where 
it  exists  in  the  lower  cervical  or  upper  dorsal 
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region)  so  as  to  involve  paralysis  of  the 
diaphragm,  or  an  extreme  interference  with 
the  heart's  action.  (6)  Inflammation  of  the 
bladder,  followed  by  implication  of  other 
portions  of  the  urinary  tract,  may  lead  on  to 
death  after  the  paralysis  has  lasted  for  some 
months,  or  perhaps  not  for  a  year  or  two. 
(c)  About  the  same  period  (sometimes  early 
and  sometimes  late)  extensive  bed-sores  may 
form,  and  the  patient  may,  after  a  time, 
die  exhausted,  or  from  blood-poisoning,  {d) 
Again  the  supervention  of  an  intercurrent 
pneumonia  may  lead  on  to  a  fatal  result ;  or 
(e)  the  end  may  come  from  the  extension 
inwards  of  the  process  of  sloughing,  so  as  to 
lead  to  the  establishment  of  a  rapidly  fatal 
spinal  meningitis.  Still  in  some  cases,  as 
above  indicated,  the  patient  may  remain 
paralysed  for  even  two  years  or  more  before 
a  fatal  termination  is  brought  about. 

Treatment. — Our  power  to  deal  with  the 
softened  condition  itself  of  the  spinal  cord  is 
extremely  small,  whether  it  may  have  been 
caused  by  thrombosis  or  by  compression. 
During  the  early  stages  probably  the  less 
that  is  done  in  the  way  of  active  interference 
the  better.  The  principal  indications  are 
that  the  patient  should  have  absolute  rest 
in  bed,  and  for  the  first  few  days  at  least  a 
rather  sparing  diet;  spoon-diet  being  desir- 
able where  distinct  elevation  of  temperature 
exists.  The  secretions  should  be  regulated, 
and  the  urine,  if  necessary,  drawn  off  by  a 
thoroughly  clean  catheter  smeared  with  car- 
bolised  oil,  and  kept  in  the  intervals  in  a 
bichloride  of  mercury  solution.  Sedatives, 
such  as  bromide  of  potassium,  either  alone 
or  in  combination  with  chloral,  may  be 
needed  at  night,  for  a  time,  so  as  to  ensure 
an  adequate  amount  of  sleep. 

Should  the  patient's  general  health  be  weak 
or  deranged,  as  is  so  often  the  case,  every 
effort  must  be  made  to  improve  it  by  means 
of  an  easily  assimilable  but  generous  diet, 
gradually  increased,  and  by  the  exhibition  of 
suitable  tonics,  with  or  without  small  doses 
of  ood-liver  oil.  It  is  far  better  to  trust  to 
such  general  means  than  to  the  supposed 
influence  of  phosphorus,  or  any  other  drug. 
To  expect  any  of  them  to  have  a  direct 
influence  in  restoring  softened  nerve-tissue 
is  vain ;  and  any  good  that  may  be  achieved 
by  drugs  alone  is  probably  brought  about 
either  by  their  power  of  regulating  some  of 
the  principal  functions  of  the  body,  or  by 
improving  its  nutritive  processes  generally. 

Still  scarcely  any  morbid  condition  exists 
in  which  more  constant  care  and  vigilance 
are  needed  than  in  the  paraplegic  state,  in 
order  to  correct  or  ward  off  its  numerous 
incidental  troubles  or  complications. 

One  of  the  first  points  claiming  attention 
in  the  early  stages  of  a  case  of  paraplegia  is 
to  take  such  measures  as  will  stave  off  the 
occurrence  of  bed-sores  as  long  as  possible. 
These  precautions  are  especially  needful 


where  the  paraplegia  is  complete,  and  where 
loss  of  sensibility  exists.  The  patient  should 
at  an  early  stage  of  the  disease  be  placed 
upon  a  water-bed  ;  and  those  forms  are  most 
suitable  in  which  there  is  a  canal  through 
centre  the  for  the  passage  downwards  of 
the  evacuations.  The  patient  must  be  kept 
scrupulously  clean  and  dry ;  and  no  folds  of 
the  bed-clothes  must  be  permitted  to  press 
against  the  skin.  If  possible,  the  patient 
should  not  be  allowed  to  lie  habitually  upon 
his  back,  but  occasionally  in  a  prone  or  lateral 
position.  The  skin  over  the  sacrum  especially 
must  be  carefully  watched,  and  on  the  least 
sign  of  a  patch  of  undue  redness  there,  it 
should  be  rubbed  once  or  twice  a  day  with  a 
mixture  of  equal  parts  of  oUve  oil  and  spirits 
of  wine.  If  it  becomes  actually  abraded,  it 
should  be  dressed  with  zinc  ointment,  smeared 
over  a  piece  of  soft  lint. 

For  the  first  fortnight  or  more  there  may 
be  complete  retention  of  urine,  which  then 
requires  to  be  drawn  off  night  and  morning 
by  catheter.  During  this  period  the  greatest 
care  should  be  taken  in  regard  to  the  clean- 
liness of  the  catheter  employed.  Carelessness 
in  this  respect  wiU  tend  to  bring  on  cystitis 
at  an  early  date,  with  alkalinity  of  urine,  and 
may  thus  quite  prematurely  aggravate  the 
bladder-troubles.  As  soon  as  the  bladder 
begins  to  empty  itself  again,  in  a  reflex 
manner,  at  intervals  throughout  the  day,  the 
use  of  the  catheter  may  be  discontinued  as 
long  as  the  water  which  comes  away  con- 
tinues to  be  clear  and  acid.  During  this 
period  of  incontinence  it  will  be  necessary  to 
draw  off  the  urine  firom  time  to  time  for  the 
purposes  of  examination.  As  before  stated, 
the  bladder  never  completely  empties  itself. 
After  this  state  of  things  has  continued  for 
some  months,  the  urine  is  apt  to  become 
alkaline,  ammoniacal,  and  more  or  less 
mixed  with  mucus.  At  this  stage  the 
bladder  should  again  be  emptied  once  or 
twice  daily,  and  washed  out  each  time  with 
6  to  8  oz.  of  quinine  solution  (2  grains  to  the 
ounce,  with  enough  of  diluted  sulphm-ic  acid 
to  dissolve  it)  ;  or  with  a  2  per  cent,  boric 
acid  solution.  This  will  prove  the  best 
means  of  warding  off  or  of  mitigating  inflam- 
mation of  the  bladder ;  and  thus  perhaps  of 
preventing  its  extension  to  the  ureters  and 
kidneys. 

In  regard  to  the  bowels,  purgatives  will 
probably  be  required  from  the  first,  as  without 
their  use  there  will  be  no  evacuation.  Some- 
times a  simple  enema  will  sufiice.  _  Scybalse 
tend  to  accumulate  in  the  large  intestine, 
unless  its  contractility  is  aroused  occasionally 
by  a  large  injection,  consisting  of  three  pints 
of  warm  thin  gruel,  together  with  half  an 
ounce  of  spirit  of  turpentine  and  an  ounce 
of  castor  oil. 

"Where  the  disease  has  reached  the  chronic 
stage,  and  when  death  is  not  inevitable,  the 
muscles  should  be  faradised  or  galvamsed 
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three  times  a  week,  whilst  massage  may  be 
employed  on  alternate  clays,  with  a  view  to 
maintaining  their  nutrition  as  far  as  possible. 

When  in  the  final  stages  of  paraplegia 
large  and  sloiighing  bed-sores  have  formed, 
they  will  require  the  most  constant  care  and 
attention.  Poultices  may  be  at  first  needed 
till  the  sloughs  have  separated,  and  afterwards 
the  wounds  must  be  vai-iously  dressed  ac- 
cording to  their  condition.  An  ointment 
composed  of  ten  grains  of  carbolic  acid  to 
one  ounce  of  vaselin  may  be  employed;  or 
more  stimulating  applications  may  be 
needed.  Sometimes  iodoform  or  the  iodide 
of  starch  paste  forms  a  suitable  dressing. 

H.  Charlton  Bastian. 

10.  Infantile  Paxalysis. — See  Para- 
lysis, Infantile. 

11.  Acute  Spinal  Paralysis  of  Adults. 

Synon.  :  Poliomyelitis  Anterior  Acuta;  Acute 
Inflammation  of  the  Grey  Anterior  Horns ; 
Acute  Atrophic  Spinal  Paralysis ;  Fr.  Pa/ra- 
lysie  Spinale  Atrophique  Aigue;  Ger.  Polio- 
onyelitis  Anterior  Acuta ;  Acute  Spinalldh- 
mung  hei  ErwacJisenen, 

This  is  essentially  the  same  disease  as  that 
known  as  infantile  paralysis  (see  Paralysis, 
Infantile),  though  presenting  certain  dif- 
ferences from  the  fact  of  its  occurring  in 
adults.  Its  existence,  however,  was  not  dis- 
tinctly recognised  tiU  about  the  year  1865, 
when  illustrative  cases  were  published  almost 
simultaneously  by  Duchenne  and  Moritz 
Meyer.  Now  that  observers  have  been  on 
the  look-out  for  it,  it  has  proved  to  be  one 
which  is  by  no  means  uncommon,  although 
it  is  very  much  rarer  than  the  similar  affec- 
tion in  infancy  or  early  childhood.  The 
disease  is  more  difficult  to  recognise  in  adults, 
because  in  them  other  affections  occur  with 
which  it  is  quite  possible  that  it  may  be  con- 
founded. 

jEtiology.— The  aetiology  of  this  affection 
in  adults  is  just  as  obscure  as  it  is  in  children. 
Sometimes  it  manifests  itself  without  any 
assignable  cause ;  whilst  at  other  times  there 
is  the  possibihty  that  exposure  to  wet  and 
cold,  some  shock  or  blow,  or  some  antecedent 
acute  febrile  illness  may  have  had  to  do  with 
its  origin.  The  causative  conditions  are,  in 
fact,  in  part  similar  to  those  of  multiple  neuri- 
tis (see  Neuritis,  Multiple),  and  the  two 
affections  in  different  proportions  sometimes 
co-exist.  There  exists,  perhaps,  in  some  per- 
sons a  special  vulnerability  or  instability  of 
the  motor  ganglion  cells  of  the  grey  matter 
of  the  spinal  cord.  To  this  view  Bernheim 
inclines  (Bev.  de  Med.,  Jan.  1893),  in  conse- 
quence of  his  having  collected  nineteen  cases 
in  which  persons  who  have  suffered  from 
infantile  paralysis  have  in  adult  age  become 
affected  either  with  acute,  subacute,  or  chronic 
poliomyelitis — sometimes  involving  the  same 
and  sometimes  different  regions  of  the  spinal 
cord. 

II. 


Symptoms. — It  will  principally  be  necessary 
in  this  place  to  point  out  the  manner  in  which 
the  group  of  signs  and  symptoms  character- 
istic of  the  disease  in  infancy  becomes  modi- 
fied when  it  occurs  in  the  adult. 

The  first  set  of  differences  is  due  to  the 
minor  irritability  of  the  nervous  system  in 
the  adult,  as  compared  with  that  of  the  young 
child.  The  initial  febrile  symptoms  may  be 
so  slight  as  to  escape  notice ;  convulsions 
have  never  been  met  with ;  and  preliminary 
head-symptoms  are  generally  absent  or  very 
slight.  Still  some  headache,  or  mental  dul- 
ness,  may  be  present;  and  vomiting  occurs 
not  infrequently. 

Paralysis  then  sets  in  speedily  —  it  may 
be  within  a  few  hours — and  is  more  or  less 
widespread.  The  muscles  are  flaccid ;  reflex 
actions  are  abolished  or  greatly  diminished. 
In  the  com-se  of  a  few  days,  generally,  im- 
provement as  regards  motor  power  sets  in, 
and  very  slowly  progresses.  It  may  go  on 
continuously  to  complete  recovery  in  the 
course  of  a  few  months ;  or,  as  often  happens, 
such  recovery  is  only  partial.  In  the  latter 
case  certain  muscles  or  groups  of  muscles 
remain  paralysed,  and  in  them  a  rapid 
atrophy  occurs.  When  tested  electrically, 
these  muscles  exhibit  the  'reaction  of  de- 
generation.' The  affected  parts  are  cold,  and 
sometimes  more  or  less  cyanotic.  There  is 
no  impairment  of  sensibUity;  and  no  inter- 
ference with  the  functions  of  the  bladder  or 
rectum. 

All  the  characters  mentioned  in  the  last 
paragraph  accord  with  those  which  present 
themselves  in  infantile  paralysis,  but  later  on 
differences  again  show  themselves.  One  of 
the  characteristic  features  in  the  child  is 
arrest  of  growth  in  the  parts  affected,  so  that 
the  limbs  or  parts  of  limbs  paralysed  remain 
more  or  less  abortive.  This,  of  course,  cannot 
occur  in  the  adult ;  and  also,  owing  to  the 
fact  that  the  joints  are  stronger,  the  secondary 
deformities  (often  so  serious  in  the  child)  are 
not  met  with  to  the  same  extent  in  adults. 

Diagnosis. — The  mode  of  onset  of  the 
disease  ;  the  fact  that  the  paralysis  is  purely 
motor,  associated  with  no  pain  or  tender- 
ness, and  accompanied  by  no  interference 
with  sensibility ;  the  fact  that  after  the  first 
few  days  at  least  the  functions  of  the  bladder 
and  rectum  are  not  interfered  with ;  and  also 
that  in  later  stages  there  is  atrophy  of  muscles, 
and  the  existence  of  the  electrical  '  reaction 
of  degeneration ' — these  constitute  a  group 
of  conditions  which,  taken  as  a  whole,  is 
thoroughly  distinctive. 

The  disease  with  which  it  is  most  liable 
to  be  confounded  is  that  hereafter  to  be  de- 
scribed (see  13.  Spinal  Paralysis,  Chronic 
Atrophic).  The  points  of  distinction  will, 
therefore,  be  given  under  it.  '  Progressive 
muscular  atrophy,'  if  we  bear  in  mind  its 
very  chronic  onset,  is  much  less  liable  to 
be  confounded  with  the  present  disease,  as 

3  H 


I 


834 


SPINAL  COED,  SPECIAL  DISEASES  OP 


also  if  we  recollect  that  in  it  atrophy  makes 
its  appearance  before  paralysis  rather  than 
after,  and  that  the  electrical  reactions  are, 
except  in  the  later  stages  of  the  disease, 
notably  different. 

The  fact  of  the  absence  of  spasms,  the 
diminution  of  reflexes,  the  non-interference 
with  sensibility  and  with  the  sphincters, 
together  with  the  abrupt  origin  of  the  dis- 
ease, suf&ce  to  separate  the  acute  spinal  para- 
lysis of  adults  from  all  other  affections  of  the 
spinal  cord,  though  not  from  all  cases  of 
multiple  nem'itis.  As  to  this  latter  difficulty, 
the  reader  may  refer  to  the  section  on 
Diagnosis  in  the  article  on  Neuritis,  Mul- 
tiple. 

Pkognosis. — This  is  not  a  disease  danger- 
ous to  life.  Complete  recovery  not  infre- 
quently takes  place,  and  that  too,  as  the 
writer  has  seen,  where  the  paralysis  may 
have  been  widespread,  affecting  all  the  hmbs 
for  a  time,  and  leading  to  marked  atrophy 
in  the  muscles  of  the  lower  extremities.  In 
other  cases  there  is  left  in  particular  parts  a 
chronic  remainder  of  paralysis  with  atrophy, 
just  as  we  find  to  be  the  case  in  children. 
In  so  far  as  any  part  of  the  patient's  symp- 
toms are  due  to  some  co-existing  peripheral 
neuritis,  we  are  generally  entitled  to  make  a 
more  hopeful  forecast. 

Treatment. — This  disease  must  be  dealt 
with  on  precisely  the  same  principles  as  those 
which  are  applicable  to  the  correspondhig 
affection  in  young  children.  Repetition  is, 
therefore,  here  unnecessary.  See  Paralysis, 
Infantile. 

H.  Charlton  Bastian. 

12.  Acute  Ascending  Paralysis.— Sy- 
NON. :  Paralysis  Ascendens  Acuta ;  Landry^s 
Paralysis  ;  Fr.  Paralysie  Ascendante  Aigue  ; 
Ger.  Pa/ralysis  Ascendens  Acuta. 

Definition.  —  A  mysterious  affection  of 
the  spinal  cord,  first  definitely  described  by 
Landry  in  1859  ;  characterised  on  its  clinical 
side  by  the  existence  of  a  progressive  para- 
lysis, advancing  rapidly  from  below  upwards, 
so  as  finally  to  imphcate  parts  dependent 
for  their  innervation  upon  the  medulla  ob- 
longata ;  characterised  also  on  its  anatomical 
side  by  the  absence  of  any  appreciable  patho- 
logical change. 

On  account  of  the  latter  peculiarity,  the 
disease  ought  not  to  be  described  in  the  pre- 
sent place,  but  rather  to  constitute  the  first 
of  Class  II.  {see  p.  814).  But  this  disease, 
too-ether  with  '  acute  spinal  paralysis '  and 
'subacute  spinal  paralysis,'  have  such  an 
amount  of  similarity  from  a  chnical  pomt  of 
view,  that  it  seems  very  desirable  for  their 
descriptions  to  follow  one  another,  so  that 
mutual  aUiances  as  well  as  differences  may 
be  the  more  distinctly  appreciated. 

Etiology  and  Pathology.— The  causes 
and  pathogenesis  of  this  affection  are  even 
more  obscure  than  those  of  the  disease  last 


referred  to.  Exposure  to  cold,  and  emotional 
disturbances  (with  or  without  suppression  of 
menstruation  in  the  female)  have  been  ob- 
served occasionally  as  precursors.  Occa- 
sionally, too,  this  disease  has  supervened 
during  convalescence  from  some  previous 
acute  febrile  malady,  such  as  small-pox  or 
typhoid  fever.  Syphilis  is  thought  by  a  few 
(but  on  no  sufficient  evidence)  to  have  some- 
thing to  do  with  the  pathogenesis  of  this 
affection.  Westphal,  again,  who  pointed  out 
that  the  spleen  became  enlai-ged  in  this 
affection,  inclined  to  believe  in  the  existence 
of  some  toxic  influence — a  view  in  support  of 
which  there  is  more  in  the  way  of  evidence. 
The  disease  seems  principally  to  occur  in 
persons  between  the  ages  of  twenty  and 
forty,  and  to  be  decidedly  more  frequent  in 
males  than  in  females.  Although  the  brain 
and  spinal  cord  of  those  who  have  died  from 
tliis  affection  have  now  been  fi-equently 
examined  by  skilled  observers,  the  results 
have  hitherto  been  almost  entirely  negative, 
so  far  as  morbid  anatomy  is  concerned.  No 
definite  changes  have,  moreover,  been  met 
with  in  the  peripheral  nerves  with  any  con- 
stancy, though  the  predisposing  influences 
and  the  symptoms  are  such  as  to  have  created 
a  strong  suspicion  that  the  affection  might 
be  due  to  a  multiple  neuritis.  Further 
evidence  is,  however,  needed  before  definite 
conclusions  can  be  arrived  at  as  to  the  exact 
nature  of  this  very  puzzling  malady. 

Symptoms,  Course,  and  Terminations. — 
About  the  prodromata  there  is  nothing 
distinctive — they  may  be  absent.  When 
present  there  may,  for  a  few  days,  or  even 
for  a  few  weeks,  be  a  slight  febrile  condition 
from  time  to  time,  with  a  sense  of  weariness, 
and  more  or  less  numbness  in  the  limbs, 
especially  in  the  tips  of  the  fingers  and  in  the 
feet. 

The  disease  then  more  definitely  declares 
itself,  and  follows  a  very  variable  course  as 
regards  rapidity  of  evolution;  sometimes 
causing  a  generalised  paralysis  which  may 
prove  fatal  on  the  second  or  third  day,  and 
at  other  times  lasting  as  many  weeks  before 
death  occurs,  or  recovery  sets  in.  The 
disease  commences  by  a  marked  weakness 
of  the  lower  extremities ;  soon  to  be  followed 
by  actual  paralysis,  which,  as  in  the  'sub- 
acute and  chronic  spinal  paralysis,'  shows 
itself  first  in  the  distal  portions  of  the  limbs, 
and  gradually  approaches  the  trunk,  so  that 
in  the  course  of  two  or  tliree  days,  or  even 
much  less  time,  the  paralysis  of  the  lower  ex- 
tremities becomes  complete. 

The  trunk  muscles  are  next,  and  soon,  un- 
phcated  in  a  similar  manner.  The  patient 
can  no  longer  sit  up  or  turn  in  bed.  J^espi- 
ration  becomes  more  and  more  aflectea, 
and  defecation  is  interfered  with,  througn 
weakening  of  the  abdominal  muscles. 

Next,  though  sometimes  after  a  distinci 
interval,  the  upper  extremities  become  im- 
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plicated;  though  here  again  the  paralysis 
first  involves  the  distal  portions  of  the  ex- 
tremities, and  thence  gi-adually  spreads  (after 
a  period  in  which  mere  paresis  exists),  till 
the  whole  luoabs  become  completely  power- 
less. 

The  paralysed  limbs,  both  upper  and 
lower,  are  lax,  and  show  no  trace  of  con- 
traction. Though  the  muscles  are  flaccid, 
they  do  not  undei-go  a  marJced  amoimt  of 
atrophy,  as  is  the  case  in  '  acute  spinal 
paralysis.' 

In  accordance  with  this  latter  peculiarity, 
there  is  the  further  striking  characteristic 
that  the  electrical  reactions  of  nerves  and 
muscles  continue  perfectly  normal.  This 
seems  now  to  be  a  weU-attested  fact,  and  it 
has  been  verified  by  good  observers  even 
after  complete  paralysis  (without  atrophy) 
has  existed,  in  the  more  chronic  cases,  for 
several  weeks. 

Sensibility  is  scarcely,  if  at  all  affected ; 
nor,  as  a  rule,  are  pains  complained  of  in  the 
paralysed  parts. 

The  reflexes,  both  superficial  and  deep,  are 
generally  abolished,  though  in  the  more 
chronic  cases  they  may  reappear  after  a 
time. 

The  nutrition  of  the  skin  is  not  impaired, 
so  that  there  is  no  tendency  to  the  formation 
of  bed-sores.  Coldness  and  cyanosis  of  the 
limbs  do  not  seem  to  be  characteristics  of 
this  affection. 

The  sphincters  are  usually  not  at  aU 
affected.  Constipation  is  often  marked,  and 
defaecation  may  be  rendered  difficult  owing 
to  paralysis  of  the  abdominal  muscles. 

As  a  rule,  there  is  no  febrile  elevation  of 
temperature,  though  to  a  slight  extent  this 
has  been  present  in  some  cases. 

At  the  stage  above  indicated,  in  nearly 
one-third  of  the  recorded  cases,  or  it  may  be 
even  before  the  arms  have  become  much  [ 
impHcated,  the  disease  becomes  arrested,  and 
after  a  brief  interval  recovery  of  power  begins  i 
to  manifest  itself — usually  in  a  reverse  order, 
so  that  power  is  regained  first  over  the  arms, 
then  over  the  trunk,  and  subsequently  (and 
perhaps  only  in  the  course  of  several  weeks) 
over  the  lower  extremities. 

But  in  the  remaining  two-thirds  of  the 
cases,  after  the  arms  have  become  paralysed, 
the  disease  still  progresses  so  as  to  affect  the 
cervical  muscles,  the  diaphragm,  and  finally 
the  muscles  innervated  by  the  motor  nerves 
of  the  medulla.  Thus,  in  its  later  phases  the 
disease  is  characterised  by  a  greatly  increas- 
ing difficulty  in  respiration  ;  great  weakness 
of  voice ;  extreme  rapidity  of  pulse ;  and 
possibly  by  inequality  of  the  pupils.  Finally, 
increasing  paralysis  of  the  muscles  concerned 
with  articulation  and  deglutition  sets  in; 
and,  owing  to  the  augmenting  difficulties  of 
respiration,  death  may  arrive  at  any  moment 
by  asphyxia.  This  chmax  of  the  disease 
may  be  reached  in  the  course  even  of  three 


or  four  days ;  on  the  other  hand,  it  may  not 
be  reached  until  as  many  weeks  have 
elapsed.  Whenever  the  disease  has  advanced 
so  far  as  seriously  to  implicate  the  medulla, 
recoveries  are  comparatively  rare. 

In  quite  exceptional  cases  the  disease  may 
pursue  a  reverse  order  throughout ;  implica- 
ting the  nerves  of  the  medulla  first,  then  those 
of  the  cervical  region  of  the  cord,  and  so  on. 
The  celebrated  Cuvier  is  said  to  have  died 
from  the  disease  progressing  in  this  very 
unusual  manner. 

Diagnosis. — So  far  as  the  established 
disease  is  concerned,  we  have  in  this 
affection,  in  '  acute  spinal  paralysis  of  adults,' 
and  in  subacute  forms  of  '  chronic  spinal 
paralysis,'  maladies  that  present  certain 
weU-marked  points  of  similarity.  In  each 
we  have  to  do  with  simple  motor  paralysis, 
with  no  fever,  no  tenderness  or  pains  in  the 
spine,  no  pains  in  the  limbs  or  contractions, 
and  with  no  incontinence  of  urine  or  faeces, 
or  tendency  to  the  occurrence  of  bed-sores. 

'  Acute  ascending  paralysis  '  differs  fi"om 
both  these  affections,  however,  in  the  import- 
ant fact  that  rapid  atrophy  does  not  set  in  in 
the  paralysed  muscles,  and  that  the  electrical 
reactions  in  no  way  differ  from  those  met 
with  in  healthy  nerves  and  muscles.  In  the 
very  acute  cases,  of  a  few  days'  duration 
only,  these  distinctions  would  be  worthless, 
as  sufficient  time  would  not  have  elapsed  to 
make  it  possible  for  either  of  them  to  occur. 
In  such  rapid  cases,  therefore,  the  distinctly 
progressive  character  of  the  disease  is  that 
which  win  serve  to  distinguish  it  from  the 
more  severe  cases  of '  acute  spinal  paralysis,'  in 
which  the  paralysis  sets  in  simultaneously 
throughout  the  whole  of  the  parts  affected 
(the  area  of  the  paralysis  subsequently  tend- 
ing to  diminish),  and  often  vsdth  a  pretty 
distinct  initial  febrile  disturbance.  Then, 
again,  there  is  the  fact  that  this  latter 
disease  has  no  tendency  to  involve  the  me- 
dulla, and  is  only  very  rarely  fatal. 

It  is  in  the  diagnosis  of  the  more  slowly 
evolved  forms  of  '  acute  ascending  paralysis,' 
from  the  similarly  progressive  cases  of 
'  chronic  spinal  paralysis,'  that  the  develop- 
ment of  rapid  atrophy  of  the  muscles, 
together  with  the  '  reaction  of  degeneration,' 
comes  to  be  distinctive  of  the  latter  affec- 
tion. Again,  in  '  acute  ascending  paralysis  ' 
there  is  a  longer  persistence  of  reflex  actions ; 
and  a  far  greater  tendency  to  the  manifesta- 
tion of  symptoms  showing  that  the  medulla 
oblongata  is  involved. 

Prognosis. — Nothing  can  be  added  con- 
cerning prognosis  beyond  what  has  been 
above  indicated  in  speaking  of  the  course 
and  terminations  of  the  disease.  It  seems 
the  rule  that,  the  more  rapid  the  progress 
of  the  disease,  and  the  earlier  the  medulla  is 
affected,  the  more  is  a  fatal  termination  to 
be  feared.  Still,  even  in  the  most  acute 
cases,  improvement  may  take  place. 
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Treatment. — The  absence  of  any  known 
pathological  substratum  for  this  disease 
makes  it  extremely  difficult  to  lay  down  any 
directions  for  treatment.  It  would  appear 
that  we  have  to  do  with  a  simple  alteration 
of  the  molecular  condition  of  some  parts  of 
the  spinal  motor  nerve-centres,  unaccom- 
panied by  any  known  inflammation  or  irre- 
gularity of  vascular  supply. 

Under  these  circumstances,  the  patient 
should  be  put  upon  a  nutritious  but  easily 
assimilable  diet,  with  a  fair  amount  of  stimu- 
lants; and,  further,  we  may  endeavour  to 
induce  a  change  in  the  nutritive  and  func- 
tional activity  of  the  spinal  cord,  by  having 
recourse  to  frictions  of  the  skin  or  gentle 
shampooing  of  the  limbs,  together  with  brief 
daily  applications  of  weak  faradic  currents 
to  many  of  the  affected  muscles. 

From  drugs,  perhaps  the  best  chance  of 
beneficial  results  may  be  looked  for  from 
combinations  of  fron  and  arsenic,  or  from 
the  cautious  use  of  small  doses  of  strychnine. 
Iodide  of  potassium  would  probably  be  use- 
less. H.  Charlton  Bastian. 

13.  Spinal  Paralysis,  Chronic  Atro- 
phic.— Synon.  :  Subacute  and  Chronic  In- 
flammation of  the  Grey  Anterior  Horns ; 
Poliomyelitis  Anterior  Subacuta  et  Chro- 
nica ;  Fr.  Paralysis  Oenerale  Spinale  Ante- 
rieure  Suhan,gu'e;  Ger.  Subacute  S'pvnal- 
Idhmung  Erwaclisener ;  Subacute  Spinal- 
paralysie. 

Nature,  Etiology,  and  Pathology.-— 
This  disease  was  described  by  Duchenne  in 
1853,  and  then  again  more  completely  in 
1872,  as  a  more  or  less  rapidly  advancing 
motor  paralysis,  associated  with  atrophy  of 
the  muscles  affected,  and  loss  of  their  fara- 
dic excitability. 

He  believed  the  disease  to  be  dependent 
upon  a  chronic  degeneration  occurring  in  the 
grey  anterior  horns,  and  this  view  is  sup- 
ported by  the  examinations  which  have  as 
yet  been  made  of  persons  who  have  been  the 
subjects  of  this  affection.  The  pathological 
changes  in  the  anterior  horns  have  been 
associated  with  atrophy  of  the  anterior 
nerve-roots. 

The  causes  of  the  malady  are  at  present 
almost  wholly  unknown  ;  but  it  occurs  prin- 
cipally in  individuals  between  the  ages  of 
thirty  and  fifty  years.  As  with  other  chronic 
spinal  affections,  so  here,  there  has  often 
been  one  or  other  of  the  following  events  oc- 
curring some  little  time  before  the  onset  of  the 
disease :  Exposure  to  cold  and  damp,  some 
shock  or  concussion,  venereal  excesses,  or 
great  fatigue  induced  by  other  causes.  But 
what  share  the  pre-existence  of  one  or  other 
of  these  conditions  may  have  had  in  initiating 
the  disease  cannot  at  present  be  defined. 

Symptoms. — In  the  subacute  cases,  _  para- 
lysis may  become  developed  (usually  in  the 
lower  extremities  first)  in  the  course  of  a  few 


days  or  weeks  ;  at  the  same  time  there  may 
be  some  very  slight  initial  febrile  disturb- 
ance, and  possibly  some  shooting  pains  in 
the  back  and  hmbs. 

In  the  more  chronic  cases,  the  latter  symp- 
toms  maybe  absent,  and  the  onset  of  pai-alysis 
is  very  much  slower.  There  may  be  at  first 
mere  paresis,  felt  most  in  the  ankles  and  knees ; 
but  gradually  (often  after  many  months)  this 
deepens  into  distinct  paralysis  of  certain 
groups  of  muscles,  or  of  the  entire  limbs.  The 
muscles  are  flabby  and  progressively  waste ; 
at  the  same  time  they  cease  to  respond  well 
or  even  at  aU  to  the  faradic  current,  and 
become  more  sensitive  to  the  voltaic.  There 
may  also  be  notable  fibrillar  twitchings  in  the 
muscles  undergoing  this  atrophic  process. 

Sensibility  is  unaffected.  Skin  and  tendon 
reflexes  are  abolished.  The  temperature  of 
the  affected  limbs  is  lowered ;  and  the  feet 
especially  are  apt  to  be  more  or  less  cold  and 
cyanotic. 

Soon  the  arms  become  affected  in  a  similar 
manner,  and  here  the  paralysis  may  first 
affect  either  the  extensors  or  the  flexors.  It 
may  remain  more  or  less  limited  to  certain 
groups  of  muscles,  or  may  gradually  extend 
so  as  to  implicate  the  whole  limb.  The 
distal  parts  are  usually,  however,  more  com- 
pletely involved  than  the  proximal.  In  the 
arms  the  same  kind  of  phenomena  occur  as 
in  the  lower  extremities,  and  there  is  a  simi- 
lar absence  of  rigidities  or  contractures. 

There  is  no  tendency  to  the  formation  of 
bed-sores,  and  the  nutrition  of  the  skin  seems- 
to  be  unimpaired. 

The  rectum,  the  bladder,  and  the  sexual 
organs  are  usually  quite  unaffected. 

After  a  time,  the  excessive  reaction  of  the 
wasted  muscles  to  the  galvanic  current  de- 
cidedly diminishes;  though  in  the  earlier 
stages  of  this  affection  the  electrical  '  reaction 
of  degeneration '  often  exists  with  all  its- 
characteristic  details. 

Diagnosis. — This  malady  bears  a  closer 
resemblance  to  the  '  acute  spinal  paralysis ' 
of  adults  than  to  any  other  affection.  The 
two  diseases  are  naturally  distinct  in  their 
modes  of  initiation,  but  as  established  dis- 
eases (that  is,  in  thefr  later  phases)  they 
would  be  very  diffictdt  to  discrimuiate  from 
one  another  in  the  absence  of  definite  in- 
formation as  to  modes  of  onset — and  such 
information  is  often  not  to  be  obtained.  It 
is  the  abrupt  commencement  of  the  paralysis 
over  a  wide  area  of  the  body  that  is  met 
with  in,  and  which  is  so  distinctive  of,  '  acute 
spinal  paralysis';  whilst  in  the  subacute 
forms,  and  more  especially  m  'chrome 
atrophic  spinal  paralysis,'  we  have  to  do 
with  a  distinctly  progressive  spread  of  tne 
disease  from  part  to  part.  n  .i,  „ 

In  regard  to  the  discrimination  ot  tnese 
subacute  and  chronic  forms  of  spinal  para- 
lysis from  some  other  varieties  ot  spinai 
cord  disease,  the  reader  may  refer  to  wlial 
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has  been  said  concerning  the  grounds  on 
which  the  diagnosis  of  'acute  spmal  para- 
lysis '  is  to  be  made.  See  11.  Acute  Spinal 
Paralysis  of  Adults. 

In  the  so-caUed  '  amyotrophic  lateral 
sclerosis'  the  upper  extremities  may  be 
paralysed,  wasted,  and  flaccid,  as  they  are 
in  'chronic  spinal  paralysis';  but  then  in 
■the  former  disease  there  may  be  the  different 
combination  of  paralysis  without  wasting, 
but  with  more  or  less  rigidity  in  the  lower 
extremities. 

For  the  distinguishing  characters  of  '  acute 
ascending  paralysis,'  see  the  account  of  that 
affection,  in  the  preceding  article  (No.  12). 

Prognosis,  Coukse,  and  Terminations. — 
In  the  subacute  cases,  after  a  month  or  two, 
improvement  may  gradually  begin  to  mani- 
fest itself ;  and  in  exceptional  instances  this 
may  go  on  slowly,  but  steadily,  to  complete 
recovery.  In  other  of  these  cases,  however, 
certain  muscles  or  groups  of  muscles  do  not 
imdergo  the  same  improvement  as  the 
others ;  they  may  continue  paralysed,  and 
become  more  and  more  atrophied. 

In  the  more  chronic  cases,  recovery  is 
scarcely  to  be  looked  for ;  though,  after  the 
symptoms  have  developed  to  a  certain  extent, 
it  occasionally  happens  that  no  further 
advance  is  made.  Such  patients  may  re- 
main in  much  the  same  condition  for  years. 

In  another  class  of  cases  the  malady 
proves  more  continuously  progressive,  so 
that,  after  implicating  the  upper  and  lower 
■extremities  severely,  the  morbid  process 
may  extend  to  the  upper  cervical  region  of 
the  cord,  so  as  greatly  to  interfere  with 
respiration ;  or  it  may  even  extend  to  the 
medulla,  so  as  to  involve  the  tongue  and 
pharyngeal  muscles,  and  more  or  less  inter- 
fere with  the  functions  of  articulation  and 
deglutition.  In  such  cases  death  is  liable  to 
occur  through  asphyxia  or  slowly  progressing 
exhaustion. 

In  the  majority  of  cases  of  this  disease, 
more  or  less  complete  recovery  occurs,  though 
it  may  be  only  after  two  to  four  years. 

Treatment.  —  Possibly  counter-irritation 
to  the  spine  in  the  early  stages  by  means  of 
liniment  of  iodine  may  do  good,  and  should 
certainly  be  tried,  where  the  patient  comes 
under  treatment  at  this  period.  A  nutritious 
and  easily  digestible  diet,  tonics  (such  as  a 
-combination  of  iron,  strychnine,  and  arsenic), 
and  rest  are  essential  in  the  early  stages, 
together  with  a  thorough  supervision  of  the 
general  health.  Later  on,  massage  and 
electrical  treatment  by  the  voltaic  current 
must  be  had  recourse  to,  and  must  be  per- 
severingly  continued  for  long  periods,  until 
the  muscles  again  begin  to  respond  to  the 
faradic  current.  The  electrical  treatment 
With  massage  is  what  is  principally  to  be 
relied  upon  ;  and  except  in  the  subacute 
cases  it  may  be  commenced  almost  from  the 
first,  should  the  patient  happen  to  come 


under  observation  during  the  early  stage  of 
the  malady.  Sulphur-  or  brine-baths  seem 
also  at  times  to  do  much  good. 

H.  Charlton  Bastian. 

14.  Progressive  Muscular  Atrophy, 

See  Progressive  Muscular  Atrophy. 

15.  Locomotor  Ataxy.  —  See  Tabes 
Dorsalis. 

16.  Spinal  Paralysis,  Spasmodic. — 
Synon.  :  Paralysis  Spvnalis  Spastica;  Pri- 
mary Sclerosis  of  the  Lateral  Columns; 
Idiopathic  or  Primary  Lateral  Sclerosis  ;  Fr. 
Tabes  Dorsal  Spasmodique  (Charcot) ;  Ger. 
Spastische  Spinalparalysie ;  Primare  SMe- 
rose  der  Seitenstrdnge  des  BiicJcenmao-Jcs ; 
Primd/re  Lateralshlerose  des  Eiickenmarks. 

This  is  one  of  the  most  recently  recognised 
of  the  diseases  of  the  spinal  cord.  It  was 
described  first  by  Erb  in  1875,  and  within 
a  few  months  of  the  same  time  in  a  thorough 
and  independent  manner  by  Charcot. 
Although  these  observers  indicated  with 
precision  the  probable  pathology  of  the  dis- 
ease, they  were  not  able  to  verify  their 
anticipations  by  the  examination  of  any 
patient  who  had  died  from  (or  whilst  suffer- 
ing from)  this  complaint.  This  last  step 
was  accomplished  in  this  country  by  Dr. 
Dreschfeld. 

But  even  before  the  disease  was  distinctly 
described,  its  probable  existence  and  prin- 
cipal features  were  in  part  anticipated  by 
Tiirck  and  by  Charcot — both  of  them  being 
guided  more  especially  by  the  clinical  effects 
associated  with  '  secondary  degenerations  ' 
in  the  lateral  colimins  of  the  cord,  as  they 
occur  in  conjunction  with  hemiplegia. 

jEtiology. — The  disease  is  distinctly  more 
common  in  males  than  in  females.  It  occurs 
in  the  majority  of  cases  in  adults  from 
twenty  to  fifty  years  of  age.  Erb  and  others 
have  also  described  spasmodic  forms  of 
paralysis  occurring  in  children,  as  a  result 
of  double  cerebral  disease,  which  have  several 
clinical  features  in  common  with  this  affec- 
tion. The  writer  has  met  with  the  ordinary 
form  of  the  affection  once  in  a  child  of  about 
ten  years  of  age,  but  then  the  lateral  sclerosis 
seemed  only  to  form  a  prominent  part  of 
what  was  really  a  'multiple  sclerosis'  of 
cerebro-spinal  type. 

In  some  cases  the  disease  appears  inde- 
pendently of  any  appreciable  predisposing 
or  exciting  causes ;  but,  in  other  instances, 
falls  or  other  traumatic  influences,  or  great 
fatigue  after  some  very  prolonged  walk, 
seem  to  be  connected  with  its  origin.  On 
rare  occasions  exposure  to  wet  and  cold  has 
appeared  to  have  had  some  influence  over 
the  genesis  of  this,  as  well  as  over  that  of  so 
many  other  forms  of  spinal  disease. 

Anatomical  Characters.  —  In  the  first 
undoubted    case    which   was  investigated 
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post  mortem,  namely,  that  of  Dr.  Morgan, 
where  the  spmal  cord  was  examined  by  Dr. 
Dreschfeld  {Brit.  Med.  Journ.,  Jan.  29, 
1881,  p.  152),  the  following  pathological 
conditions  were  observed  :  '  The  cord,  when 
examined  in  the  fresh  state,  showed  to  the 
naked  eye  no  abnormality,  except  softening 
in  the  lowest  dorsal  region.  After  harden- 
ing in  bichromate  of  ammonium,  sections  of 
the  cord  showed  aheady  to  the  naked  eye 
one  light-colom-ed  patch  in  each  lateral 
column ' — and  this  throughout  the  cervical, 
the  dorsal,  and  the  lumbar  regions  of  the 
cord.  This  band  of  morbid  tissue,  present- 
ing aU  the  typical  characters  of  a  sclerosis, 
occupied  the  greater  portion  of  the  lateral 
columns,  but  without  implicating  the  grey 
matter  or  extending  quite  to  the  surface  of 
the  cord.  The  anterior  and  the  posterior 
columns  were  perfectly  healthy.  The  micro- 
scopical characters  of  primary  sclerosis  in 
the  spinal  cord  are  briefly  described  in  the 
article  on  'multiple  sclerosis.'  See  18. 
Multiple  Sclerosis. 

The  occurrence  of  the  slight  softening  in 
this  case  was  an  accidental  compHcation, 
otherwise  the  lesions  actually  found  agreed 
very  perfectly  with  Charcot's  scientific  pre- 
dictions as  to  the  probable  pathological 
changes  pecuhar  to  this  affection  of  the 
spinal  cord.  Similar  changes  have  subse- 
quently been  encountered  in  other  cases. 

Symptoms. — This  disease  often  sets  in 
almost  imperceptibly,  and  the  symptoms 
continue  to  develop  in  a  very  slow  and 
gradual  manner. 

Patients  begin  to  complain  first  of  mere 
weakness  of  the  lower  extremities,  and  this 
continues  to  increase  till  a  well-marked  con- 
dition of  paresis  exists.  There  is  great  diffi- 
culty in  getting  upstairs,  and  the  feet  begin 
to  drag  even  when  the  patient  walks  on  level 
ground.  This  paresis  may  soon  be  associated 
with  more  or  less  of  muscular  twitchings, 
often  more  marked  in  the  mornmg,  but 
sometimes  more  especially  at  night,  and  of 
a  painful  character.  Later,  an  actual  stiff- 
ness of  the  muscles  of  the  legs  begins  to 
manifest  itself,  which  becomes  apparent 
principally  when  passive  movernents  are 
attempted,  or  even  when  the  patient  seeks 
himself  to  move  the  limbs.  At  last  some 
amount  of  rigidity  of  muscles  may  be  more 
or  less  continuously  present,  so  as  greatly  to 
interfere  with  locomotion,  or  in  some  cases 
even  to  prevent  it  altogether. 

In  the  early  stages  of  the  disease,  ankle- 
clonus  can  be  ehcited  with  the  greatest  ease, 
and  the  knee-jerk  is  found  to  be  distinctly 
exaggerated  on  both  sides.  "When  one  of 
these  patients  is  in  the  sitting  posture,  com- 
mencing pressure  on  the  toes  of  one  foot,  as 
in  the  act  of  rising,  will  often  at  once  initiate 
the  characteristic  tremors  of  ankle-clonus. 
All  such  signs,  however,  will  probably  dimi- 
nish as  the  rigidity  becomes  more  marked. 


Whilst  the  patient  is  able  to  walk  he 
often  exhibits  a  typical  'spastic  gait.'  The 
legs  are  generally  kept  close  together,  owing 
to  a  spasmodic  contraction  of  the  adductors 
of  the  thighs;  the  toes  are  dragged  along 
the  ground;  and  then,  when  the  heel  is 
beginning  to  be  brought  down,  in  some  rare 
cases  a  spasmodic  contraction  of  the  calf- 
I  muscles  may  take  place,  tending  to  raise  the 
'  patient  upon  his  toes  and  almost  throw  him 
forward.    In  this  way  a  mixed  and  very 
1  irregular  kind  of  walking  is  necessitated, 
,  partly  to  be  accounted  for  by  mere  power- 
lessness,  and  partly  by  the  occurrence  of 
strong  muscular  spasms.   In  some  instances, 
;  either  owing  to  variations  in  the  amount  of 
'  the  spasms,  or,  it  may  be,  to  the  great  weight 
of  the  patient,  this  spastic  walk  is  not  well- 
marked.    In  aU  cases,  however,  it  is  quite 
different  from  the  ataxic  gait;  and  when 
standing  with  feet  close  together,  no  increase 
of  unsteadiness  or  feeling  of  vertigo  is  occa- 
sioned when  the  patient  closes  his  eyes. 

Sensibility  is  little,  if  at  all,  affected; 
still,  in  some  instances  it  is  apt  to  be  shghtly 
impaired.    In  one  case,  not  long  smce  under 
the  writer's  care,  ability  to  recognise  differ- 
I  ences  of  temperature  was  for  a  time  greatly 
lessened ;  and  although  tactile  sensibHity  is- 
scarcely  at  all  interfered  with,  the  patient 
has  frequently  complained  of  a  diminished 
j  power  in  appreciating  the  exact  positions  of 
j  his  legs.    Skin-reflexes  are  often  normal,  but 
1  occasionally  they  may  be  shghtly  increased. 

The  muscles  do  not  atrophy,  and  their 
\  electrical  reactions  continue  to  be  almost 
'  normal;  whilst,  according  to  Erb,  that  of 
the  nerves  is  slightly  but  distinctly  lowered 
!  to  both  currents.    Sexual  desires  are  not 
affected,  but  sexual  disabUity  may  be  occa- 
sioned to  a  variable  extent — partly  owing  to 
weakness  or  actual  paralysis,  and  partly  to 
mere  spasms  of  muscles.    Mictm-ition  is 
often  scarcely  at  aU  interfered  with;  there 
is  nothing  like  incontinence  of  urine  or  of 
faeces,  though  there  may  be  an  obstinate 
amount  of  constipation. 

No  vaso-motor  or  trophic  disturbances  in 
the  limbs  are  usually  present. 

As  the  disease  progresses  (it  may  be  very 
slowly,  and  in  the  coiu-se  of  years)  the 
muscles  of  the  trunk  become  affected,  so 
that  weakness  and  spasms,  often  of  a  very 
painful  character,  occur  in  the  abdominal 
and  dorsal  muscles.  After  a  tune  the  arms 
also  may  become  implicated,  and  in  the 
same  fashion  as  the  legs,  exceptmg  that 
when  permanent  contractions  of  the  muscles 
come  on,  they  mostly  fix  tlie  arm  to  the 
side,  whilst  the  forearm  is  pronated  and  half- 
flexed,  and  the  fingers  and  wrist  are  strongly 
flexed. 

In  rare  cases  the  disease  is  limited  to  one 
side  of  the  body,  beginnmg,  for  instance, 
first  in  one  leg, 'and  then  extendmg  to  the 
arm  on  the  same  side,  so  as  to  present  a 
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kind  of  hemiplegic  distribution.  Just  as 
rarely,  too,  the  disease  may  first  affect  the 
two  \ipper  extremities,  and  then  extend 
down  the  trunk,  so  as  ultimately  to  involve 
the  lower  extremities. 

During  the  development  of  the  disease, 
shivering  fits,  affecting  the  muscles  of  the 
jaws  as  well  as  almost  all  the  muscles  of  the 
body,  may  occur  from  time  to  time,  lasting 
for  half  an  hour  or  more ;  and  though  quite 
unaccompanied  by  any  changes  of  tempe- 
rature, they  may,  nevertheless,  be  provoked 
by  cold.  Sometimes,  however,  such  attacks 
occur  spontaneously;  or  they  may  spread 
from  some  accidentally  initiated  anlde- 
clonus,  or  other  weU-marked  spasm. 

Persons  suffering  from  this  malady  often 
remain  in  an  almost  stationary  condition  for 
a  series  of  years,  at  any  particular  stage  of 
the  disease  that  may  happen  to  have  been 
attained.  Ultimately,  however,  there  is  a 
tendency  to  complete  paralysis  of  the  parts 
affected,  with  permanent  contractures — the 
legs  at  this  stage  being  often  immovably 
fixed  in  a  condition  of  rigid  extension, 
thpugh  they  are  sometimes  flexed  at  hips 
and  knees.  As  a  rule,  pains  are  not  com- 
plained of  at  any  stage  of  the  disease,  though 
some  patients  suffer  much  from  painful 
cramp-like  contractions,  occurring  either  in 
the  lower  extremities,  or  else  in  some  of  the 
abdominal  muscles. 

Complications. — So  long  as  the  morbid  pro- 
cess remains  limited  to  the  lateral  columns, 
no  other  symptoms  present  themselves. 
Should  it,  however,  invade  the  grey  matter 
in  particular  regions  of  the  cord,  then  cha- 
racteristic complications  are  apt  to  arise, 
and  it  may  also  be  said  that  the  gravity  of 
the  disease  becomes  very  distinctly  in- 
creased. The  way  for  a  fatal  termination 
may  then  be  paved  through  the  gradual  in- 
crease, for  instance,  of  bladder-troubles ;  or 
through  the  occurrence  of  severe  bed-sores, 
and  collateral  events  to  which  they  may  give 
rise. 

Another  possible  extension  of  the  sclerosis 
is  to  the  posterior  columns,  so  that  we  may 
get  a  variable  mixture  of  the  symptoms  per- 
taining to  'spasmodic  spinal  paralysis,'  and 
to  'locomotor  ataxy.'  It  should  be  borne  in 
mind,  however,  that  such  a  complicated  clini- 
cal grouping  sometimes  develops  in  the  re- 
verse order. 

Usually  in  patients  suffering  from  this 
disease,  there  is  no  association  with  cerebral 
symptoms,  nor  is  there  any  tendency' to  the 
springing  up  of  cerebral  complications.  Still, 
in  one  case  under  the  writer's  care  a  subacute 
maniacal  condition  became  developed ;  whilst 
in  another  case  diabetes  mellitus  to  a  slight 
but  tractable  extent  has  manifested  itself. 
In  both  instances,  however,  there  happens  to 
have  been  a  marked  hereditary  predisposition 
to  the  occurrence  of  insanity  and  of  diabetes 
mellitus  respectively. 


Diagnosis. — The  grouping  of  symptoms 
met  with  in  this  disease  is  so  characteristic, 
that  there  ought  in  most  cases  to  be  no  diffi- 
culty in  recognising  it.  In  no  other  organic 
affection  of  the  spinal  cord  have  we  the  com- 
bination of  a  gradually  progressive  paralysis 
beginning  in  the  lower  extremities,  associated 
with  muscular  tvritchings  and  rigidities; 
greatly  exalted  tendon-reflexes ;  no  impair- 
ment of  sensibilitj'  and  no  pains ;  no  wasting 
of  muscles  or  other  trophic  changes  ;  and  no 
interference  with  the  functions  of  the  bladder 
and  rectum. 

It  happens,  however,  that  certain  func- 
tional diseases  of  the  spinal  cord,  occurring 
principally  in  young  women,  may  present 
nearly  all  these  characters,  and  may  for  a 
time  be  excessively  difficult  of  diagnosis  from 
early  stages  of  lateral  sclerosis.  In  other  of 
these  functional  cases  there  is  an  altogether 
unusual  amount  of  sensory  impairment  of 
one  or  other  kind  occurring  as  additional 
symptoms,  and  in  these  the  diagnosis  is  more 
easy.  See  30.  Functional  Paralysis  of  Spinal 
Type. 

Another  diffictdty  arises  in  the  recognition 
of  the  complex  forms  of  the  disease,  or  of 
combinations  of  this  disease  with  others,  then 
coming  under  observation  for  the  first  time. 
This,  for  instance,  is  the  case  where  we  have 
to  do  with  a  combination  of  posterior  and 
lateral  sclerosis,  in  which,  in  order  to  arrive 
at  a  diagnosis  of  the  existing  condition,  the 
observer  must  be  able  to  recognise  the  respec- 
tive effects  or  modifications  that  may  result 
from  the  combination  of  the  two  diseases.  A 
further  difficulty  of  the  same  kind  arises  when 
the  symptoms  of  the  disease  are  complicated 
by  extension  of  the  sclerosis  to  the  grey 
anterior  horns.  Symptoms  will  then  present 
themselves  more  or  less  resembling  those 
which  are  described  under  the  head  of 
17.  Sclerosis,  Amyotrophic  Lateral. 

Again,  when  '  multiple  sclerosis  '  affects  in 
the  main  the  lateral  columns,  the  real  dia- 
gnosis can  only  be  arrived  at  by  the  recogni- 
tion of  symptoms  which  could  not  be  produced 
by  a  mere  affection  of  the  lateral  columns. 
Thus  the  writer  has  recently  had  under  his 
care  a  little  girl,  ten  years  of  age,  first  brought 
to  him  on  accoimt  of  head-sjTnptoms,  which 
suggested  the  possibility  of  intracranial  tu- 
mour, but  in  whom,  after  a  few  months,  signs 
of  lateral  sclerosis  have  become  developed  in 
a  very  typical  manner.  She  presented  the 
most  characteristic  spastic  gait,  being  fre- 
quently raised  quite  upon  the  points  of  her 
toes  as  she  wallced.  There  was  also  great 
exaggeration  of  the  tendon  reflexes,  and  no 
impairment  of  sensibility.  The  case  seemed 
clearly  one  of  '  multiple  '  or  '  cerebro-spinal 
sclerosis.' 

Peognosis. — So  long  as  the  disease-process 
remains  limited-  to  the  lateral  columns,  as  it 
does  in  the  great  majority  of  cases,  '  spas- 
modic spinal  paralysis  '  carries  with  it  no 
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danger  to  life.  Such  patients  may  survive 
for  an  indefinite  time,  even  though  for  years 
after  permanent  contractures  have  become 
estabhshed  they  may  have  been  absolutely 
confined  to  bed.  Still  Erb  speaks  of  two 
cm'es,  and  of  decided  improvement  in  some 
other  casGs,  and  is  inclined  to  think  that  this 
affection  may  prove  a  little  more  amenable 
to  treatment  than  some  of  its  congeners. 

Treatment. — In  the  treatment  of  '  spas- 
modic spinal  paralysis,'  as  in  that  of  locomo- 
tor ataxy,  we  must  use  such  means  as  are 
most  likely  to  be  of  avail  in  checking  the 
process  of  sclerosis  in  the  columns  of  the 
cord  which  is  the  cause  of  the  symptoms. 
The  general  health  of  the  patient,  and  the 
regulation  of  his  mode  of  hfe,  must  receive 
our  most  careful  attention.  Sound  sleep 
must  also  be  ensured,  as  far  as  possible. 

Nitrate  of  silver  has  been  praised  by  some  ; 
but  the  writer  beheves  that,  on  the  whole, 
more  good  is  to  be  obtained  from  iodide  of 
potassium  in  eight-  or  ten-grain  doses,  either 
with  or  without  liquor  arsenicalis.  Small 
doses  of  cod-liver  oil,  either  alone  or  in  com- 
bination with  maltine,  also  seem  to  do  good. 
There  is  no  particular  indication  for  electrical 
treatment  in  this  disease  ;  but  stimulation  of 
the  skin  and  subjacent  parts,  by  frictions  and 
massage,  may  be  of  service  in  the  early 
stages,  and  so  also  may  hot  brine  or  sulphur 
baths.  There  are  mostly  no  pains  to  be 
allayed ;  but  occasionally  painful  cramp-like 
contractions  of  the  muscles  cause  much  dis- 
tress to  patients  suffering  from  this  disease. 
These  pains  are  difticult  to  relieve,  though 
good  may  be  done,  in  some  cases,  by  the 
extract  of  Calabar  bean  in  increasing  doses. 
For  the  rest,  any  accidental  accompaniments 
of  the  malady  must  be  treated  upon  the  gene- 
ral principles  applicable  to  the  management 
of  other  spinal  affections. 

H.  Charlton  Bastian. 

17.  Sclerosis,  Amyotrophic  Lateral. 

Synon.:  Fr. Sclerose  LateraleAmyotrophique. 

This  is  a  combination  of  symptoms  first 
described  by  Charcot  as  a  separate  disease. 
Clinically,  there  is  an  admixture  of  the  signs 
of  progressive  muscular  atrophy  with  those 
of  lateral  sclerosis,  whilst  towards  the  close 
there  is  often  the  addition  of  a  glosso-laryn- 
geal  paralysis.  The  affection  is  undoubtedly 
a  ra.re  one,  and,  after  having  stated  the  course 
of  the  disease  as  described  by  Charcot,  we 
may  consider  how  far  this  combination  of 
symptoms  is  entitled  to  an  independent  place 
in  our  nosology. 

Pathology,  and  Anatomical  Characters. 
The  peculiarity  of  this  form  of  lateral  sclerosis 
is  said  to  lie  pruicipally  in  the  fact  that  it 
commences  in  the  cervical  region,  and  soon 
spreads  to  the  contiguous  anterior  horns  of 
grey  matter;  thence,  after  more  or  less  of 
an  interval,  it  extends  in  two  directions: 
(a)  downwards,  so  as  to  involve  the  dorsal 


and  lumbar  lateral  columns,  and  also  the  con 
tingu(5us  anterior  cornua  of  grey  matter ;  and 
(6)  upwards,  so  as  to  implicate  the  upper 
cervical  region  of  the  cord  and  the  medulla 
oblongata  in  a  similar  fashion. 

Thus  it  will  be  seen  that  three  peculiarities 
are  asserted  concerning  this  form  of  lateral 
sclerosis:  (1)  that  it  begins  in  the  cervical 
region  of  the  cord,  and  subsequently  alfects 
the  dorsal  and  lumbar  portions ;  (2)  that  it 
does  not  remain  limited  to  the  lateral 
columns,  but  soon  spreads  to  the  contiguous 
anterior  cornua,  where  it  leads  to  destruc- 
tion of  the  great  motor  ganglion-cells ;  and 
(3)  that  it  almost  invariably  extends  upwards 
also,  so  as  to  involve  the  medulla  oblongata, 
and  thus  to  gradually  bring  about  the  death 
of  the  patient. 

Symptoms,  Course,  and  Terminations — 
Being  marked  by  the  anatomical  characters 
above  described,  it  will  be  easily  understood 
that  patients  suffering  from  this  disease 
present  an  admixture  of  such  signs  and 
symptoms  as  may  be  met  with  separately  in 
'  lateral  sclerosis,'  in  '  progressive  muscular 
atrophy,'  and  in  '  bulbar  paralysis.'  We  are 
said  to  have,  in  fact,  the  following  grouping 
and  sequence  of  symptoms : — 

(1)  Paresis,  gradually  increasing  to  actual 
paralysis  of  the  upper  extremities,  and  soon 
associated  with  distinct  muscular  atrophy 
and  fibrillar  twitchings.  Any  movements 
that  can  be  executed  are  weak,  and  asso- 
ciated with  tremors.  More  or  less  marked 
rigidity  of  muscles,  and  finally  actual  con- 
tractures occur,  in  which  the  arms  are  fixed 
close  to  the  sides  of  the  body ;  the  forearms 
are  semi -flexed  and  pronated,  whilst  the 
hands  and  fingers  are  strongly  flexed. 

(2)  After  an  interval  of  some  months,  a 
similar  group  of  symptoms  becomes  deve- 
loped in  the  lower  extremities.  Again,  we 
have  paresis  gradually  increasing,  with  mus- 
cular tensions,  exaggerated  tendon-reflexes, 
and  an  increasing  amount  of  rigidity  of  the 
lower  limbs,  which  are  iisually  fixed  in  the 
extended  position.  At  a  later  period  in  the 
lower  extremities,  as  compared  with  the  arms, 
a  process  of  muscular  atrophy  sets  in,  with 
development  of  the  'reaction  of  degenera- 
tion,' and  fibriUar  twitchmgs  in  the  affected 
muscles. 

Dming  the  whole  of  this  time,  there  is 
little  or  no  interference  with  sensibihty. 
There  is  usually  no  impUcation  of  the 
sphmcters,  and  no  tendency  to  the  forma- 
tion of  bed-sores. 

(3)  In  the  last  stage  of  the  disease,  there  is 
evidence  of  extension  of  the  morbid  process 
upwards  to  the  upper  cervical  region  and  tlie 
nieduUa.  Signs  of  bulbar  paralysis  present 
themselves  in  the  usual  way,  by  paralysis 
with  atrophy  of  the  tongue  and  hps,  and  by 
progressive  weakening  of  the  muscles  of  the 
palate,  pharynx,  and  larynx.  The  phrenic 
Lrve  has  also  generally  become  mvolved, 
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and  when  weakness  of  the  diaphragm  is 
added  to  weakness  or  actual  paralysis  of  the 
other  muscles  of  respiration,  this  aU-im- 
portant  function  becomes  more  and  more 
impaired,  and  thus  a  fatal  termination  may 
at  any  time  be  easily  brought  about.  In- 
creasing difficulty  of  articulation  and  deglu- 
tition may  have  existed  for  some  months 
before  death.  .  . 

Many  neurologists  are  now  of  opmion 
that  no  independent  disease  such  as  Charcot 
has  described  imder  this  name  of  _ '  amyo- 
trophic lateral  sclerosis  '  exists.  It  is  recog- 
nised by  many  to  be  only  a  mere  variety  of 
progressive  muscular  atrophy,  and  this  view 
is  in  strict  accordance  with  the  writer's  own 
experience.  It  must  be  admitted,  in  fact, 
that  more  or  less  of  lateral  sclerosis  almost 
invariably  co-exists  in  progressive  muscular 
atrophy  with  the  more  distinctive  degenera- 
tive changes  in  the  ganglion  cells  of  the  an- 
terior cornua ;  and  in  some  cases  it  happens 
that  the  clinical  signs  of  the  former  change 
are  obvious,  rather  than  much  dwarfed  or 
non-existent  as  they  are  in  the  large  pro- 
portion of  cases  of  progressive  muscular 
atrophy.  The  writer  is  thoroughly  in  ac- 
cord with  Dr.  Gowers  when  he  says :  '  It  is 
probable  that  the  pyramidal  tracts  are  de- 
generated, if  not  constantly,  at  any  rate  in 
such  a  very  large  proportion  of  the  cases  of 
progressive  muscular  atrophy,  that  Charcot's 
distinction  is  in  effect  giving  a  new  name  to 
an  old  disease.  "Whether  there  are  indica- 
tions [clinical]  of  lateral  sclerosis  or  not 
depends  on  the  circumstance  whether  the 
degeneration  of  the  pyramidal  fibres  is  or  is 
not  more  extensive  than  the  complete  de- 
generation of  the  nerve -cells  that  cause 
atonic  atrophy.  If  the  latter  is  universal,  the 
pyramidal  tracts  may  be  totally  degenerated, 
and  yet  there  may  be  none  of  the  character- 
istic indications  of  such  degeneration.  On 
the  other  hand,  both  arms  and  legs  may  be 
the  seat  of  the  spastic  paralysis  that  indicates 
pyramidal  degeneration,  and  atonic  atrophy 
may  be  hmited  to  a  few  muscles  of  the  hands.' 

The  writer  in  his  practice  has  found  the 
atrophy  of  muscles  either  preceding  or  oc- 
curring simultaneously  with  the  signs  of 
spastic  paralysis,  and  no  regular  division 
into  stages  such  as  has  been  described  by 
Charcot.  That  bulbar  symptoms  occur  in 
association  with  the  other  signs  of  pro- 
gressive muscular  atrophy  is  of  course  well 
known ;  and  though  their  development  may 
be  often  a  late  event,  it  is  by  no  means 
always  so. 

The  disease  being,  then,  only  a  variety  of 
progressive  muscular  atrophy  in  association 
with  bulbar  symptoms,  nothing  separate 
need  be  said  concerning  its  Diagnosis,  Pro- 
gnosis, and  Treatment,  apart  from  what 
has  been  said  concerning  this  disease.  See 
Progressive  Muscular  Atrophy. 

H.  Charlton  Bastian. 


18.  Multiple  Sclerosis  of  the  Spinal 

Cord. — Synon.  :  Disseminated  Sclerosis  • 
Insular  Sclerosis ;  Multilocular  Sclerosis ; 
Fr.  Sclerose  en  Plaques  bisseminees ;  Ger. 
Multiple  SJclerose  des  BucJcenmwrhs. 

Nature  and  ^Etiology. — Nothing  ap- 
proaching to  an  adequate  recognition  of  the 
characters  and  importance  of  this  disease 
was  made  anterior  to  the  year  1866.  Then, 
and  in  the  two  or  three  subsequent  years, 
the  malady  may  be  said  to  have  been  identi- 
fied and  characterised  by  Vulpian  and  Char- 
cot, but  more  especially  by  the  latter  and  his 
pupils. 

It  is  a  disease  produced  by  the  develop- 
ment of  patches  of  sclerosis  of  varying  size 
and  shape  throughout  the  spinal  cord,  and 
most  frequently  also  in  different  parts  of  the 
brain.  Clinically  the  disease  is  met  with 
under  the  most  diverse  forms,  according  to 
the  different  sites  and  sizes  of  the  patches  of 
sclerosis  occurring  in  different  cases.  These 
different  forms  of  the  disease  are  divisible  into 
three  partially  distinct  types,  according  as 
the  morbid  changes  and  symptoms  occur  in 
and  are  referable  :  (1)  to  the  spinal  cord  alone 
(spinal  type) ;  (2)  to  the  cerebrum  alone 
{cerebral  type) ;  or  (3)  to  the  brain  and 
spinal  cord  (cerebrospinal  type).  As  the 
dominant  symptoms  of  the  disease  are  often 
those  of  the  spinal  type,  even  where  there  is 
also  an  extension  of  the  morbid  process  to 
the  cerebrum,  it  will  be  most  convenient  to 
speak  here  in  the  main  of  the  '  cerebro- 
spinal '  type.  It  is,  moreover,  both  more 
frequent  and  a  more  characteristic  malady 
than  either  of  the  simpler  forms. 

In  regard  to  the  setiology  of  the  disease 
little  can  be  said.  It  may  occur  with  or 
without  the  predisposing  influence  of  a  neur- 
otic tendency.  It  is  at  least  as  common  in 
females  as  it  is  in  males ;  and  though  rarely 
occurring  in  children  mider  ten  years  of  age, 
it  is  perhaps  most  common  between  the  ages 
of  ten  and  thirty  j'ears.  Beyond  the  age  of 
forty  it  again  becomes  very  rare. 

Aiaongst  the  exciting  causes,  exposure  to 
wet  and  cold  would  seem  to  take  the  first 
rank.  After  this  come  traumatic  influences 
of  various  kinds,  mental  shocks  or  troubles, 
great  fatigues  from  mental  or  bodily  labour, 
and  finally  the  state  of  convalescence  from 
several  acute  diseases,  such  as  typhus, 
cholera,  variola,  or  other  specific  fevers.  The 
disease  has  been  said  to  occur  sometimes  as 
a  sequence  to  severe  and  long-continued  hys- 
teria ;  but  in  some  of  such  cases  at  least  it 
would  seem  to  be  far  more  probable  that  the 
early  and  obscure  symptoms  connected-  with 
this  affection  were  those  which  were  re- 
garded as  hysterical.  '  Hysteria  '  may  be 
produced  or  simulated  in  manjf  ways,  but  as 
itself  a  producer  of  organic  changes  its  role 
is  assuredly  open  to  grave  doubts. 

Anatomical  Characters. — The  patches  of 
sclerosis  which  constitute   the  anatomical 
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basis  of  this  disease  do  not  differ  in  their 
essential  nature  or  in  their  appearance 
(macroscopic  or  microscopic)  from  the  simi- 
lar overgrowths  of  the  nem-ogha  that  occm- 
in  locomotor  ataxy  and  in  prunary  lateral 
sclerosis. 

On  the  cut  surface  of  the  spinal  cord, 
medulla,  or  other  portion  of  brain,  the  foci 
of  sclerosis  mostly  reveal  themselves  as  grey- 
ish, greyish-red,  or  semi-gelatinous  yellowish 
patches,  differing  principally  by  reason  of 
slight  contrasts  in  colour,  from  the  dead  white 
of  the  more  healthy  columns  of  the  cord, 
and  from  the  natural  appearance  of  the  grey 
matter.  The  tissue  of  the  patches  may 
either  be  level  with,  project  slightly  above, 
or  sink  slightly  beneath,  the  general  cut 
surface  of  the  cord.  The  same  differences 
also  exist  in  regard  to  those  patches  which 
involve  the  external  surface  of  the  cord — 
they  may  at  times,  when  the  new  tissue  is 
excessive,  rise  slightly  above  the  surface ; 
whilst  later  on,  when  shrinking  has  occurred 
in  the  cirrhotic  patch,  some  amount  of 
superficial  depression  may  be  met  with. 

The  patches  vary  much  in  size ;  in  the 
spinal  cord  they  range  from  a  mere  pin's 
head  to  that  of  a  large  pea,  or  of  a  bean ; 
whilst  in  the  cerebrum  or  in  the  cerebellum 
they  may  attain  still  larger  dimensions.  In  the 
spmal  cord  the  patches  occur  in  all  parts  of 
its  longitudinal  extent,  and  they  may  occupy 
very  variable  portions  of  the  transverse  area 
of  the  cord.  Some  involve  principally  the 
lateral,  others  the  anterior  or  the  posterior 
columns  of  the  cord  ;  or  portions  of  the  grey 
matter,  either  alone  or  in  conjunction  with 
one  or  more  of  these  columns,  may  be  impli- 
cated for  a  variable  extent,  transversely  and 
longitudinally.  Patches  of  different  sizes, 
and  varying  in  their  transverse  extent,  oc- 
cupy different  levels  of  the  cord,  and  may 
thus  occiur  in  an  irregular  series  throughout 
the  organ. 

These  spinal  foci  of  sclerosis,  again,  may 
be  associated  with  patches  of  the  same  kind 
distributed  through  the  medulla,  pons,  and 
cerebral  peduncles,  in  part  superficially  and 
in  part  within  their  substance.  Similar 
patches  may  be  found  in  variable  number, 
and  quite  irregularly  distributed,  through 
other  parts  of  the  cerebrum,  as  well  as 
through  the  cerebellum. 

In  regard  to  the  microscopical  clia/racters 
of  these  foci  of  sclerosis,  certain  differences 
are  met  with  in  different  cases,  principally 
dependent  upon  the  age,  or  stage  of  forma- 
tion, of  the  patches.  Without  going  into 
minute  details,  it  may  be  said  that  there  is 
in  all  cases  a  hyperplasic  overgrowth  of  the 
neuroglia  which  naturally  exists  around  and 
between  the  nerve-elements.  The  natiure  of 
this  change  becomes  quite  distinct  when  pro- 
perly prepared  sections  of  the  cord  have 
been  tinted.  The  new  tissue  takes  the 
staining  fluid  freely,  and  when  the  circum- 


ference of  a  patch  (especially  some  small 
one)  is  examined,  it  becomes  obvious  that 
numerous  thickened  processes  of  neuroglia 
connect  it  with  the  healthy  tissue  around. 
It  is  by  the  hypertrophy  and  gradual  fusiori 
of  these  circumferential  prolongations  that 
the  morbid  growth  progressively  encroacheg 
upon  the  previously  healthy  portions  of  the 
cord.  As  this  mere  intermediate  tissue 
grows,  it  presses  upon  and  constricts  the 
nerve-fibres  and  nerve-ceUs,  so  as  to  cause 
atrophy  of  the  latter  and  a  partial  atrophy 
of  the  former.  For  there  is  reason  to  be- 
Ueve  that  the  nerve-fibres  do  not  wholly 
disappear;  in  these  patches  of  primary 
sclerosis  (as  in  the  case  of  '  secondary  de- 
generations ')  it  is  the  white  substance  of 
Schwann  which  disappears,  whilst  the  axis- 
cylinders,  or  a  considerable  number  of  theiu, 
persist.  In  the  new  tissue  itself  we  find 
the  usual  granular  or  very  finely  fibrillar 
matrix,  containing  minute  spherical  or 
ovoidal  plastides,  also  branched  cells,  and 
occasionally  a  few  granulation-corpuscles. 
The  latter  are  met  with  especially  during 
the  earlier  stages  of  a  patch  of  scle- 
rosis ;  just  as  corpora  amylacea  or  colloid 
bodies  may  be  found  in  older  patches. 
The  walls  of  the  capillaries  as  well  as  of 
arteries  and  veins  are  generally  greatly 
thickened,  and  the  vessels  in  a  patch  of  this 
kind  may  be  both  numerous  and  large  ;  in 
other  cases,  however,  the  number  of  vessels 
existing  in  the  patch  is  by  no  means  so 
conspicuous.  It  is  well  known  that  the  ad- 
ventitia  or  outer  coat  of  the  vessels  in  these 
patches  is  specially  apt  to  become  thickened, 
and  that  this  sort  of  overgrowth  may  extend 
inwards,  so  as  to  cause  fibroid  degeneration 
of  the  middle  coat  and  even  of  the  intima.  It 
is  probable  that  proliferation  also  takes  place 
fi'om  the  inner  surface  of  the  intima  (an 
endarteritis) ,  and  that  occasionally,  owing  to 
this  cause,  a  thrombosis  may  be  brought 
about.  Certain  it  is  that  the  writer  has  on 
several  occasions  found  the  larger  vessels  of 
a  patch  of  spinal  sclerosis  blocked  by  an  old 
and  firm  thrombus. 

Pathogenesis. — With  reference  to  the 
starting-point  of  a  patch  of  sclerosis  nothing 
definite  can  be  said.  Not  infrequently  dis- 
seminated sclerosis  may  be  met  with  in  the 
absence  of  any  cachexia,  syphilitic  or  other ; 
and,  moreover,  patches  of  sclerosis  may 
occur  in  the  nervous  system  only,  or  to  no 
notable  extent  in  other  organs  of  the  body. 
This,  therefore,  would  indicate  the  existence 
of  something,  or  of  some  process,  of  an  ab- 
normal kind  taking  place  m  the  spinal 
cord  and  brain,  and  again  not  miiformly 
through  them,  but  in  foci  situated  here  and 
there.  It  is  no  explanation,  as  some  seem 
content  to  suppose,  merely  to  say  that  the 
abnormal  processes  are  'chronic  inflamma- 
tions ' ;  smce,  whether  it  is  or  is  not  advisable 
to  speak  of  the  changes  by  this  name,  we 
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should  still  have  to  ask  what  is  the  cause 
of  such  local  departures  from  healthy  nu- 
trition. Does  the  process  begin  in  the  con- 
nective-tissue elements  themselves  ?  or  is 
there  some  primary  change  in  the  small  ves- 
sels (possibly  of  the  nature  of  endarteritis) 
leading  to  obstructions  and  a  sequential 
overgrowth  of  the  neurogUa  ?  It  would 
seem  pretty  certain,  at  all  events,  that  the 
change  in  the  nerve-elements  proper  fol- 
lows °  the  overgrowth  of  the  neuroglia— as 
certain,  indeed,  as  that  throughout  a  band 
of  '  secondary  degeneration '  the  order  of 
these  changes  is  exactly  reversed.  There 
fatty  degeneration  and  ati'ophy  of  the  nerve- 
fibres  are  the  first  events,  and  these  are 
followed  by  hyperplasia  of  the  neuroglia. 
See  Spinal  Coed,  Diseases  of:  §  5,  (13). 

One  of  the  most  interesting  facts,  in  con- 
nexion with  these  patches  of  primary  sclerosis, 
is  to  be  found  in  the  circumstance  that  they 
themselves  rarely  lead  to  bands  of  descending 
'  secondary  degeneration '  in  the  anterior  or 
lateral  columns,  or  of  ascending  degeneration 
in  the  posterior  or  lateral  columns.  The 
fact  itself  has  been  long  observed,  and  always 
regarded  as  rather  surprising.  The  writer 
beUeves  it  to  be  explicable  by  the  fact  previ- 
ously mentioned,  that  the  bulk  of  the  axis- 
fibres  remain,  so  that  the  nerve-fibres  below 
the  seat  of  lesion  (or  above  in  the  case  of  the 
posterior  and  parts  of  the  lateral  columns)  are 
not  absolutely  cut  off  fi-om  the  nerve-cells 
which  exercise  a  '  trophic '  influence  over 
them.  Some  nerve-tremors  may  still  pass 
along  the  damaged  fibres  in  the  sclerotic 
patch,'  and  thus  the  nerves  in  the  parts  be- 
yond do  not  degenerate,  as  they  would  do  if 
the  fibres  had  been  absolutely  cut  across. 
Some  fibres  may  be  completely  strangled 
and  then  absorbed,  and  in  such  a  case  the 
continuations  of  these  nerve-fibres  would  de- 
generate. In  the  final  stages  of  a  sclerotic 
patch  this  kind  of  sequence  is  apt  to  occur ; 
BO  that  towards  the  end  there  may  be  the 
tendency  to  the  occurrence  of  some  amount 
of  secondary  degeneration,  even  though  the 
degenerated  fibres  may  not  constitute  a  very 
compact  band. 

Symptoms. — It  can  easily  be  understood, 
from  what  has  already  been  said,  how  much 
the  symptomatology  of  this  disease  is  hable 
to  vary  in  different  cases,  according  to  the 
varying  situation,  extent,  and  order  of  evolu- 
tion of  the  morbid  patches.  That  it  is  possible 
to  assign  anything  like  a  definite  symptom- 
atology for  this  affection,  is  due  to  the  fact 
that  there  are  certain  seats  of  election  in 
which  the  patches  of  sclerosis  are  specially 
apt  to  occur.  The  sites  affected  with  special 
frequency  are  the  lateral  columns  of  the 
cord,  the  medulla,  and  the  pons;  and  it  is 

'  In  support  of  this,  there  is  the  fact  mentionecl 
by  Charcot,  that  an  optic  nerve  which  was  affected 
through  its  whole  thickness  by  sclerosis  was  yet 
capable  of  performing  its  functions. 


with  the  occurrence  of  patches  of  sclerosis 
in  these  situations  that  we  have  the  follow- 
ing set  of  correlated  symptoms  pertaining  to 
the  '  cerebro-spinal '  type  of  the  disease. 

A  slowly  ensuing  paresis  of  the  lower 
extremities  begins  first  in  one  limb,  and  then 
after  a  time  involves  the  other.  During  this 
time  the  paresis  develops  into  a  more  and 
more  marked  paralysis,  though  the  sensi- 
bility of  the  limbs  remains  almost  completely 
unaffected — nothing  more  than  a  temporary 
numbness  being  complained  of  in  the  majority 
of  cases,  whilst  lightning-like  pains  and  girdle- 
sensations  are  altogether  absent.  After  an 
interval,  first  one  and  then  another  upper 
extremity  may  become  weak  and  subse- 
quently more  or  less  paralysed.  During 
these  early  stages  of  the  disease  more  or 
less  distinct  remissions  of  symptoms  may 
occur  from  time  to  time. 

Meanwhile  a  most  typical  sign  soon  shows 
itself  in  the  paretic  or  semi-paralysed  limbs, 
in  the  form  of  a  marked  trembling  or  shaking 
of  those  muscles  or  parts  of  a  limb  which  are 
called  into  voluntary  action  with  any  in- 
tensity, although  these  phenomena  inxmedi- 
ately  subside  when  the  voluntary  exertion 
ceases.  The  involuntary  movements  consist 
either  of  extremely  well-marked  tremors, 
like  those  met  with  in  some  cases  of  para- 
lysis agitans,  or  else  of  movements  of  greater 
range,  more  resembling  those  of  chorea. 

Later  some  paresis  of  the  trunk-muscles 
may  occur,  as  well  as  of  those  of  the  neck ; 
and  this  maybe  followed  by  a  similar  affection 
of  the  tongue,  lips,  and  facial  muscles — 
possibly,  also,  of  those  of  the  palate,  pharynx, 
and  larynx.  "When  a  patient  affected  in  this 
manner,  who  has  been  previously  lying  per- 
fectly still  in  bed,  is  told  to  endeavour  to  sit 
up,  shakings  and  tremors  begin  in  almost  all 
parts  of  the  body,  and  the  scene  is  strangely 
changed  until  all  voluntary  efforts  cease,  and 
the  recumbent  position  is  again  assumed. 
The  same  kind  of  thing  is  seen  when  move- 
ments of  particular  parts  of  the  body  are 
attempted:  thus  when,  in  the  sitting  posture, 
the  patient  attempts  to  hold  up  one  leg, 
tremors  of  it  immediately  begin ;  ask  him  to 
take  hold  of  something  or  to  squeeze  a  dyna- 
mometer, and  the  upper  extremity  called  into 
action  at  once  begins  to  shake  ;  request  him 
to  put  out  his  tongue,  and  immediately  irre- 
gular protrusions  of  the  organ  occiu-,  asso- 
ciated with  twitchings  about  the  angles  of 
the  mouth  and  even  in  other  parts  of  the 
body.  The  act  of  walking  may  caiise,  in 
more  or  less  advanced  cases,  tremors  of  the 
legs,  arms,  trimk,  head,  and  neck — all  at  the 
same  time. 

Movements  of  slight  intensity  occasion 
either  no  shakings  or  merely  tremors  of  a 
very  fine  kind.  The  latter  are  seen  in  the 
early  stages  of  -the  disease  when  writing  is 
attempted.  Almost  each  letter  registers  a 
number  of  fine  tremors,  mixed  here  and 
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there  with  greater  irregularities.  In  more 
advanced  cases,  however,  the  movements  are 
so  disorderly  that  writing  becomes  either 
impossible  or  wholly  illegible. 

Just  as  there  is  no  loss  of  ordinary  sensi- 
bility, so  we  find  that  patients  often  remain 
fully  conscious  as  to  the  positions  and  move- 
ments of  their  limbs,  and  that  closure  of  the 
eyes  causes  no  increased  uncertainty  of  their 
movements  unless  the  posterior  columns  be 
distinctly  affected ;  and,  except  under  these 
latter  conditions,  when  in  the  standing  posi- 
tion, they  are  not  rendered  more  giddy  or 
more  imsteady  by  closure  of  the  eyes. 

Up  to  this  stage  there  may  be  no  distinct 
interference  with  the  functions  of  the  bladder 
or  the  rectum.  The  tendon-reflexes  are, 
however,  generally  distinctly  exaggerated : 
ankle-clonus  may  be  obtained  with  readiness, 
and  the  knee-jerk  is  often  more  pronounced 
than  usual.  There  is  no  tendency  to  the 
formation  of  bed-sores;  no  wasting  of  mus- 
cles ;  nor  is  any  alteration  in  their  electrical 
■excitability  met  with. 

After  variable  and  often  long  periods,  the 
affected  lower  extremities,  which  have  be- 
come more  and  more  paralysed,  may  in 
some  cases  show  signs  of  commencing  bar- 
like  rigidity.  The  limbs,  as  the  patient  lies 
in  bed,  are  closely  drawn  together,  and  in  a 
condition  of  rigid  extension,  which  is  generally 
increased  when  any  attempts  to  move  them 
are  made.  At  first  this  condition  of  the 
limbs  ensues  from  time  to  time,  in  the  form 
of  paroxysms  lasting  for  an  hour  or  two. 
But,  later,  the  attacks  become  both  more 
frequent  and  longer,  so  that  ultimately  the 
condition  of  rigidity  becomes  permanent. 
Contractions  of  the  arms  are  less  common, 
and  when  they  occur  they  become  fixed  at 
times  in  a  different  position  from  that  met 
with  in  simple  lateral  sclerosis  {see  16. 
Spasmodic  Spinal  Paralysis) ;  that  is,  like 
the  lower  extremities,  in  a  condition  of 
extension,  and  closely  drawn  to  the  sides  of 
the  body.  At  this  period  ankle-clonus  can 
often  be  elicited  with  the  greatest  ease,  and 
the  movements  set  up  in  the  one  leg  may 
extend  to  the  opposite  lower  extremity,  and 
may  indeed  lead  to  more  or  less  of  general 
tremor  throughout  the  body.  Exposure  to 
cold,  or  irritation  of  the  skin  in  various  ways, 
Avill  also  often  suffice  to  initiate  this  general 
tremor,  which,  as  Brown- Sequard  showed, 
may  commonly  be  caused  to  cease  instantly 
by  a  forcible  flexion  of  one  of  the  great  toes. 
With  the  cessation  of  the  tremors  consequent 
upon  this  manoeuvre,  the  limbs  may  also  be 
left  for  a  time  in  a  supple  and  flaccid  condi- 
tion. 

The  manifestation  of  tremors  of  tJie 
tongue,  lips,  and  face  is  of  com-se  a  sign  that 
the  bulb  is  affected;  and  when  this  occurs, 
simultaneously  or  very  soon  after,  other  evi- 
dences of  imphcation  of  the  bulb  and  of  con- 
tiguous portions  of  the  cerebrum  may  be  met 


with.  Articulation  may  become  more  or  less 
affected,  the  speech  being  rendered  slow, 
hesitating,  and  measured,  syllable  by  syllable ; 
or  it  may  be  jerky  in  character — becominj,' 
especially  thick  and  blurred  in  the  later 
stages  of  the  disease.  The  power  of  swallow- 
ing is  less  frequently  impaired,  but  in  ad- 
vanced stages  it  is  apt  to  be  affected. 

Nystagmus  is  almost  invariably  met  with. 
Diplopia,  or  actual  paralysis  of  the  ocular 
muscles,  is  rare.  Amblyopia  not  infrequently 
exists ;  perhaps  in  one  eye  only.  Actual 
blindness  is  very  rare. 

Vertigo,  sometimes  to  a  marked  extent,  is 
no  uncommon  symptom ;  and  as  the  cere- 
brum becomes  more  and  more  affected,  a 
condition  of  well-marked  hebetude,  or  actual 
dementia,  gradually  becomes  pronounced, 
j  This  betrays  itself  externally  by  a  blank, 
j  expressionless  aspect  of  the  face ;  the  patient 
becomes  childish  in  manner,  his  memory 
fails,  and  he  takes  interest  only  in  trifles; 
he  may  also  laugh  constantly  without  ade- 
quate caiise,  or,  on  the  other  hand,  is  very 
easily  moved  to  tears. 

During  this  condition  of  things  a  subacute 
maniacal  condition  may  supervene ;  or  the 
patient  may  develop  '  delusions  of  grandeur ' 
precisely  similar  to  those  met  with  in  general 
paralysis  of  the  insane — examples  of  which 
the  writer  has  recently  seen  in  two  of  his  o^-n 
patients.  In  other  cases  persons  suffering 
from  this  disease  may  lapse  into  a  profoundly 
melanchohc  condition. 

At  this  stage,  too,  apoplectiform  or  epilep- 
tiform attacks  are  particularly  apt  to  occur 
from  time  to  time.  After  such  attacks,  of 
whichever  kind,  the  limbs  on  one  side  of  the 
body  and  the  face  are  left  more  or  less 
paralysed;  and  where  the  attack  has  been 
epileptiform  in  character,  the  convulsive 
twitchings  are  often  Umited  to  this  one  side 
of  the  body.  As  Charcot  has  pointed  out, 
these  attacks  are  precisely  similar  to  those 
which  occur  in  general  paralytics,  or  in  cases 
of  old  hemiplegia  with  descending  sclerosis. 
They  answer  to  the  so-called  '  congestive 
attacks,'  but  they  do  not  seem  to  be  associ- 
ated with  any  new  appreciable  lesions  of  a 
'  gross  '  order.  Such  epileptiform  attacks 
may  be  brief,  or  they  may  last  for  hours  ;  or, 
off  and  on,  even  for  days.  In  aU  of  them  the 
temperature  begins  to  rise  almost  at  once — 
without  any  initial  period  of  depression— and 
may  even  reach  104°  in  a  few  hours,  or  in  a 
day  or  two.  The  temperature  then  begins  to 
fail  again ;  or,  should  it  continue  to  rise  to  a 
still  higher  point,  the  attack  is  very  apt  to 
terminate  fatally. 

Every  attack  of  this  kind  leaves  the  patient 
in  a  manifestly  worse  condition,  both  bodily 
and  mentally ;  and  perhaps  in  one  of  them 
at  last  death  may  occur.  . 

Varieties.— The  symptomatology  oi  tins 
disease  is  likely  to  be  considerably  modified 
in  different   cases,  but  principally  in  two 
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directions,  prodiictive  of  complications  of  the 
same  kind  as  those  which  are  also  apt  to 
occur  in  '  spasmodic  spinal  paralysis.'  In 
each  disease  there  may  in  some  cases  be  a 
special  affection  of  the  posterior  columns,  m 
one  or  other  region  of  the  cord,  bringing  with 
it  more  interference  with  sensibiUty,  and  an 
admixture  of  other  symptoms  pertaining  to 
locomotor  ataxy.  These  are  some  of  the 
cases  which  have  been  described  under  the 
separate  name  of  '  ataxic  paraplegia  '  {see 
Paraplegia,  Ataxic).  It  is,  perhaps,  princi- 
pally in  these  cases  that  the  '  crises  gas- 
triques  '  (pains,  vomiting,  and  occasionally 
diarrhcea)  are  also  met  with.  In  other  in- 
stances there  may  be  an  extension  of  the 
sclerosis  to  the  grey  matter  of  the  anterior 
cornua  in  one  or  other  region  (as  well  as  to 
other  parts  of  the  grey  matter),  leading, 
amongst  other  phenomena,  to  muscular 
atrophy  in  related  regions  of  the  body.  In 
either  of  these  ways  the  symptoms  of  the 
original  disease  may  be  complicated,  and,  to 
a  certain  extent,  obscured. 

Many  other  differences  also  present  them- 
selves in  special  cases,  owing  to  the  varying 
situations  in  which  the  morbid  patches  make 
their  first  appearance.  In  a  distinct  minority 
of  the  cases  the  disease  seems  to  reveal  itself 
first  in  the  brain  rather  than  in  the  spinal 
cord. 

Terminations. — After  this  disease  has  pur- 
sued a  very  slow  course  for  years  (often  five 
to  ten),  the  miserable  sufferers  from  it  may 
at  last  be  carried  off  in  various  ways.  Death 
may  take  place  in  one  of  the  apoplectiform 
or  epileptiform  attacks,  occurring  either  in 
patients  who  are  merely  sHghtly  demented, 
or  in  those  who  are  otherwise  actuallyinsane  ; 
or,  at  last,  in  cases  in  which  there  is  great 
interference  not  only  with  articulation  but 
also  with  deglutition,  the  fimctions  of  the 
heart  or  of  respiration  may  also  become 
affected,  and  this  disturbance  may  lead  on  to 
a  fata]  termination. 

In  other  cases,  after  the  disease  has  lasted 
for  years,  and  when  the  grey  matter  of  the 
cord  has  become  seriously  involved,  accidents 
may  supervene  similar  to  those  which  occtir 
in  the  final  stages  of  many  cases  of  para- 
plegia. The  bladder  may  become  paralysed, 
and  after  a  time  inflammation  and  ulceration 
may  be  set  up,  followed  by  secondary  inflam- 
mation of  the  ureters  or  kidneys.  Or  bed- 
sores may  form,  sloughing  may  go  on  exten- 
sively, and  the  patient  may  at  last  die 
exhausted,  or  from  the  supervention  of  blood- 
poisoning.  At  other  times  the  patient  is  cut 
off  by  some  acute  inflammatory  disease. 

Diagnosis. — In  its  early  stages  the  dia- 
gnosis of  this  disease  may  present  very  con- 
siderable difficulties.  This  is  especially  the 
case  when  the  morbid  process  begins  in  the 
cerebrum.  Here  for  a  time  there  may  be 
nothing  distinctive,  and  we  have  to  wait  for 
the  further  development  of  the  disease  before 


anything  like  a  positive  diagnosis  is  possible. 
Similarly,  where  the  disease  begins  only  with 
spinal  symptoms,  it  is  often  extremely  diffi- 
cult to  diagnose  it  with  certainty  in  its  very 
early  stages.  The  important  characters  in 
the  more  typical  forms  of  the  disease  are  the 
youth  of  the  patient,  the  paresis  gradually 
increasing,  first  in  one  and  then  in  the  other 
lower  extremity,  with  no  alteration  in  sensi- 
bility or  in  the  electrical  irritability  of  the 
nerves  or  muscles,  but  with  ankle -clonus  and 
exaggerated  knee-jerks.  Still  it  must  be 
borne  in  mind  that  all  these  signs  may  be 
met  with  in  the  spastic  forms  of  Functional 
Paralysis  of  Spinal  Type  {see  30)  ;  and, 
especially  when  they  occur  in  young  women, 
the  diagnosis  is  often  beset  with  the  greatest 
difficulties.  Even  the  most  experienced  ob- 
server may  remain  for  a  time  in  doubt  as  to 
whether  he  has  to  do  with  the  beginnings  of 
organic  disease,  or  with  mere  functional  de- 
rangements of  the  spinal  cord.  But  when 
the  peculiar  tremors  and  disordered  move- 
ments on  voluntary  excitation  of  the  muscles 
are  met  with,  together  with  the  absence  of 
any  such  tremors  in  the  condition  of  rest, 
and  some  amount  of  paresis  or  of  similar 
symptoms  in  one  or  both  upper  extremities, 
the  diagnosis  of  the  '  spinal '  type  of  this 
disease  can  be  no  longer  difficult  or  doubtful. 

By  far  the  most  typical  cases,  however, 
are  those  of  the  '  cerebro-spinal '  type,  in 
which,  with  such  symptoms  as  are  above 
indicated,  there  are  also  some  others  due  to 
disease  of  the  medulla,  pons,  or  adjacent 
parts,  such  as  tremors  about  the  lips  and 
tongue,  altered  speech,  and  nystagmus.  In 
these  cases  the  disease  is  reaUy  quite  dis- 
tinctive ;  so  that  the  malady  ought  to  be 
easily  recognised  when  the  patient  is  seen  at 
this  stage  for  the  first  time.  Chorea  is  the 
affection  with  which  such  a  stage  of  the  disease 
is  most  apt  to  be  confounded  ;  but  the  abso- 
lute cessation  of  aU  tremors  and  disordered 
movements  in  multiple  sclerosis  when  the 
patient  is  at  rest,  and  their  immediate  re- 
initiation (mainly  in  the  parts  moved,  but 
also  often  to  some  extent  in  others)  on  the 
occurrence  of  voluntary  efforts,  is  a  thoroughly 
distinctive  characteristic. 

Paralysis  agitans  ought  to  be  distinguished 
firom  disseminated  sclerosis  with  even  more 
ease.  It  is  scarcely  ever  met  with  in  persons 
under  the  age  of  thirty-five,  whilst  multiple 
sclerosis  does  not  very  often  begin  in  persons 
beyond  such  an  age.  The  movements  of 
paralysis  agitans,  again,  are  only  to  a  slight 
extent  exaggerated  by  voluntary  exertion  of 
the  parts,  whilst  sometimes  they  are  actually 
lessened  thereby;  and  such  movements,  in 
the  form  of  fine  tremors,  do  not  cease  to  any- 
thing like  the  same  extent  under  conditions 
of  rest.  Again,  there  is  generally  no  shaking 
of  the  head  and  -neck  in  paralysis  agitans. 

Mercurial  poisoning  with  tremors  can  be 
easily   distinguished,  on   inquiry  into  the 
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history  of  the  patient,  and  the  mode  of  onset 
of  the  disease. 

In  those  more  irregular  cases  of  multiple 
sclerosis,  in  which  there  is  either  an  unusual 
amount  of  implication  of  the  posterior 
columns  of  the  cord,  or  of  the  grey  matter 
in  some  region  or  regions,  the  diagnosis  of 
the  complex  nature  of  the  affection  must  be 
based  upon  the  general  principles  applicable 
to  the  regional  diagnosis  of  spinal  cord  dis- 
ease. 

Prognosis. — Absolute  cure  of  this  disease 
is  scarcely  to  be  hoped  for.  The  most  that 
has  been  done,  hitherto,  as  a  result  of  treat- 
ment, has  been  to  help  to  bring  about  more 
or  less  distinct  remissions,  and  also  to  delay 
the  progress  of  the  disease.  Death  usually 
occurs  in  from  five  to  ten  years,  in  one  or 
other  of  the  modes  already  indicated. 

Treatment. — Many  drugs  have  been  tried, 
but  hitherto  with  little  or  no  positive  result, 
in  the  treatment  of  this  afiection.  Nitrate  of 
silver  has  seemed  to  do  good  in  some  cases,  | 
especially  in  the  early  stages.  But  the  I 
writer  is  much  more  disposed  to  trust  to 
iodide  of  potassium  in  eight-  or  ten-grain 
doses  three  times  a  day,  with  or  without 
moderate  doses  of  Uquor  arsenicalis,  or  of 
perchloride  of  mercury ;  combining  the  use 
of  those  drugs  with  cod-liver  oil,  alone  or 
with  maltine,  and  a  good  nourishing  diet. 
From  time  to  time,  however,  the  above  medi- 
cines should  be  omitted,  and  simple  tonics 
taken  in  their  place.  In  the  early  stages  of 
the  disease,  hot  brine  or  sulphur  baths  and 
massage  of  the  limbs  may  be  of  service  ;  and 
in  all  cases  it  is  of  great  importance  to  see 
that  the  patient  obtains  sound  sleep,  since  in 
this,  as  in  all  other  chronic  spinal  diseases, 
the  patient's  downward  course  is  lil^ely  to  be 
hastened  where  an  adequate  amount  of  sleep 
is  not  obtained. 

No  distinct  indications  exist  for  the  treat- 
ment of  this  affection  by  electricity,  and  no 
advantages  have  as  yet  been  recorded  from 
its  use.  The  complications  of  the  disease, 
which  may  occur  in  its  later  phases,  must  be 
treated  in  accordance  with  the  general  prin- 
ciples applicable  for  this  as  well  as  for  other 
spinal  alfections.  Every  effort  must  be  made 
to  preserve  the  general  health  of  the  patient, 
as  this  win  probably  be  found  to  be  the 
surest  means  of  holding  in  check  the  pro- 
gress of  the  disease. 

H.  Charlton  Bastian, 

19.  Friedreich's  Disease.  —  Synon.  : 
Hereditary  Ataxy;  Postero -lateral  Sclerosis 
of  the  Spmal  Cord ;  Diffuse  Sclerosis  of  the 
Spinal  Cord  and  Bulb. 

This  is  a  disease  apt  to  show  itself  in  seve- 
ral members  of  the  same  family,  at  periods  : 
varying  mostly  between  early  childhood  and  ; 
the"  twenty-fifth  year.    It  has  been  found  to 
be  two  or  three  times  more  frequent  in  males 
than  in  females.    It  is  not  an  hereditary 


disease  in  the  strict  sense  of  the  term ;  it  is 
rather  a  'family  disease,'  showing  itself  in 
several  children  of  the  same  parents,  although 
neither  they  nor  their  parents  may  have  had 
the  disease.  The  term  'hereditary  ataxy'  is 
therefore  misleading. 

Nature  and  Pathology.  —  When  first 
recognised,  this  disease  was  regarded  as  a 
form  of  locomotor  ataxy;  but,  as  Charcot 
and  Bourneville  have  pointed  out,  some  of 
the  cases  at  least  are  much  more  closely 
related  to  '  disseminated  sclerosis.'  Fried- 
reich's disease  is,  in  fact,  a  malady  as  it 
were  intermediate  between  these  two  affec- 
tions, having  important  aUiances  with  each, 
though,  for  the  most  part,  the  alliance  is 
closer  between  it  and  disseminated  sclerosis 
than  between  it  and  locomotor  ataxy. 

The  disease  is  dependent  upon  the  deve- 
lopment of  areas  of  sclerosis  in  the  posterior 
and  in  the  antero-lateral  columns  of  the  cord, 
as  well  as  in  some  parts  of  the  grey  matter ; 
I  together  with  an  extension  of  such  morbid 
processes  to  the  bulb,  so  as  to  imphcate  the 
hypoglossal  nuclei  and  other  parts.  The  dis- 
ease has,  therefore,  likewise  been  named 
'  Diffuse  sclerosis  of  the  spinal  cord  and 
bulb.' 

Symptoms  and  Course. — Generally  com- 
mencing without  any  special  exciting  cause, 
and  mostly  during  adolescence,  the  malady 
shows  itself  first  by  the  occurrence  of  a 
gradually  progressive  wealmess  in  one  or 
both  lower  extremities,  together  with  an 
unsteady  or  uncertain,  rather  than  a  dis- 
tinctly ataxic  gait.  The  legs  are  often  placed 
wide  apart,  and  the  walk  is  not  unlike  that 
of  a  drunken  man.  By  slow  degrees  the 
weakness  increases,  till  even  standing  be- 
comes impossible.  The  weakness  and  uncer- 
tainty soon  extend  to  the  upper  extremities, 
which  also  become  tremulous  during  the 
execution  of  movements.  Most  frequently 
this  incoordination  is  not  exaggerated  by 
closure  of  the  eyes. 

Later  on  the  trunk  and  the  head  become 
the  seat  of  oscillations,  which  are  exaggerated 
when  the  patient  executes  any  movement, 
but,  on  the  other  hand,  cease  when  he  is 
completely  at  rest  ia  the  recumbent  posi- 
tion. 

In  males  a  condition  of  impotence  super- 
venes ;  and  in  females  the  menstruation  be- 
comes exceedingly  irregular.  These  signs 
are  not  long  in  showing  themselves  when  we 
have  to  do  with  patients  past  the  age  of 
puberty. 

After  some  years  the  tongue  partakes  in 
the  trembling,  and  speech  becomes  hesitating, 
thick,  and  at  last  scarcely  intelligible.  Ulti- 
mately the  tongue  may  become  completely 
:  paralysed  and  motionless, 
i  Nystagmus  of  a  slow  horizontal  character 
is  apt  to  show  itself,  on  the  occasion  of 
voluntary  movements  of  the  eyeballs. 

Dm-ing  the  final  stages  of  the  disease  theie 
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is  often  more  or  less  complete  paralysis  of  all 
the  limbs — sometimes  associated  with  mus- 
culai-  atrophy.  At  this  period,  also,  the  limbs 
are  occasionally  affected  with  cramps,  or  tran- 
sitory contractm-es. 

Again,  it  is  only  during  the  final  stages  of 
the  disease  that  alfections  of  sensibility  are 
prone  to  show  themselves— and  that,  prin- 
cipally, in  the  form  of  ansesthesia  of  the 
lower  extremities,  often  so  complete  as  to 
involve  the  joints  and  muscles  as  well  as  the 
skin.  Sometimes  pains  are  complained  of, 
but  they  are  rather  erratic  in  character  than 
of  the  lightning-like  or  lancinating  type. 

The  special  senses  and  the  intellect  usually 
remain  intact.  The  pupil  often  remains  sen- 
sitive to  light,  and  may  be  even  rather  un- 
naturally sensitive. 

The  sphincters  are  not  affected ;  and  there 
is  no  tendency  for  bed-sores  to  occur. 

Sudden  attacks  of  vertigo  are  apt  to  super- 
vene (and  that  quite  irrespective  of  the  posi- 
tion" of  the  patient  at  the  time) ;  or  towards 
the  close  of  the  disease  actual  apoplectiform 
attacks  may  occur,  in  one  of  which  the  patient 
may  succumb.  Such  an  attack  is  said  to  be 
of  the  following  type  :  '  It  is  characterised  by 
a  rapid  but  incomplete  loss  of  consciousness, 
by  resolution  of  all  the  limbs  and  a  gene- 
ralised anaesthesia,  by  a  considerably  impeded 
respiration  which  is  of  a  jerking  and  noisy 
type,  by  a  tumultuous  action  of  the  heart 
and  great  frequency  of  pulse  (130),  together 
with  a  notable  elevation  of  temperatm'e ' 
(Brousse). 

The  progress  of  the  disease  is  often  ex- 
tremely slow,  but  always  fatally  progressive. 
It  may  last  from  five  to  thirty  years. 

_  Diagnosis.  —  As  already  indicated,  the 
diagnosis  has  to  be  made  principally  between 
Friedreich's  disease  and  disseminated  scle- 
rosis, or  else  between  it  and  locomotor  ataxy. 
Such  difficulties  of  diagnosis  must,  however. 


present  themselves  principally  in  regard  to 
the  first  case  of  Friedreich's  disease  that 
happens  to  show  itself  in  a  family.  If  the 
medical  attendant  is  aware  that  already  one 
or  more  of  the  patient's  brothers  and  sisters 
have  become  affected  in  a  similar  manner, 
more  than  half  the  difficulty  of  diagnosis  is 
at  once  got  rid  of— supposing  the  practitioner 
to  be  aware  of  the  existence  and  general 
natvire  of  such  a  malady  as  Friedreich's  dis- 
ease. This  is  so,  because  several  cases  of 
ordinary  locomotor  ataxy  or  of  insular  scle- 
rosis in  the  same  family  must  be  regarded  as 
events  of  extreme  rarity. 

It  should,  however,  be  borne  in  mind  that 
in  Friedreich's  disease  (as  well  as  in  loco- 
motor ataxy,  and  disseminated  sclerosis) 
much  variation  exists  in  different  cases,  in 
the  rapidity  and  in  the  order  of  development 
of  the  several  signs  and  symptoms.  A  simi- 
lar variability  exists  in  regard  to  the  relative 
development  of  these  several  signs  in  dif- 
ferent cases — the  result  being  that  only  a 
generic  similarity  is  hkely  to  exist  between 
any  two  or  three  consecutive  cases  of  this 
disease  that  may  chance  to  present  them- 
selves to  the  same  observer. 

Supposing,  however,  that  we  have  to  do 
with  a  solitary  case  of  disease,  then  the  ques- 
tion of  age  becomes  of  first  importance.  If 
the  patient  should  be  tmder  twenty  years  of 
age,  the  chances  would  be  decidedly  against 
locomotor  ataxy,  and  in  favour  of  the  case 
being  either  one  of  Friedreich's  disease  or  of 
disseminated  sclerosis  ;  while  the  indications 
would  be  still  further  against  locomotor  ataxy, 
if  there  should  be  an  absence  of  the  peculiar 
pains  characterising  this  latter  disease,  or  of 
other  affections  of  sensibility. 

The  points,  in  detail,  which  must  be  taken 
into  consideration  for  the  diagnosis  of  these 
three  diseases  from  one  another  are  given 
below  in  parallel  columns. 


Locomotor  Ataxy. 
Rarely  before  twentieth  year. 

Affections  of  sensibility  early 
and  constant.  Sight  and  hearing 
often  affected. 

Double  vision,  and  Argyll-Eo- 
bertson  pupil  present. 

No  nystagmus. 

No  oscillations  of  head  and 
trunk. 

Knee-jerk  absent ;  no  ankle- 
clonus.    No  rigidities. 


No  speech  defects. 

Simple  incoordination  in  arms 
common. 


Mental  disturbance  rare. 


Fbiedbeich's  Disease. 
Commonly  before  twentieth  year- 

Affections  of  sensibility  absent. 


Double  vision,  and  Argyll-Eo- 
bertson  pupil  absent. 

Nystagmus  frequent. 

Oscillations  of  head  and  trunk 
very  common. 

Knee  -  jerk  either  absent,  of 
medium  intensity,  or  exaggerated, 
Sometimes  clonus.    No  rigidities. 

Difficulties  in  speech. 

Tremors  of  arms  exaggerated  by 
movement. 


No  mental  disturbance. 


Disseminated  Scleeosis. 
Often  before  twentieth  year. 

Affections  of  sensibility  gene- 
rally absent,  though  sight  and 
hearing  are  sometimes  affected. 

Double  vision  frequent,  and 
Argyll-Eobertson  pupil  absent. 

Nystagmus  very  common. 

Oscillations  of  head  and  trunk 
frequent. 

Knee-jerk  commonly  exagge- 
rated, and  clonus  present.  Rigidi- 
ties common. 

Difficulties  in  speech. 

Tremors  of  arms,  on  movement, 
gradually  becoming  choreic  in 
range. 

Mental  disturbance  frequent. 
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Prognosis  and  Treatment.— The  disease 
is  not  amenable  to  any  special  line  of  treat- 
ment. On  the  other  hand,  it  is  one  which 
IS  comparatively  Uttle  dangerous  to  life. 
Patients  so  affected  may  live  for  prolonged 
periods,  if  due  care  be  taken  to  maintain 
their  general  health. 

H.  Charlton  Bastian. 

20.  Spinal  Cord,  Tumours  of.— Sy- 

NON. :  Intra-meduUary  Tumours ;  Fr.  Tio- 
meurs  de  la  Moelle  ;  Tumeurs  BacMMermes ; 
Ger.  Kranlihaften  Geschwiilste  des  RiicTcen- 
marks. 

^Etiology  AND  Anatomical  Characters. — 
Tumours  originating  in  the  substance  of  the 
spinal  cord  may  be  regarded  as  belonging  to 
two  classes,  according  as  they  represent  (a) 
mere  local  accidents  in  the  form  of  perverted 
tissue-changes;  or  (b)  such  local  accidents 
developing  under  the  influence  of  a  distinct 
general  state,  such  as  syphihs  or  scrofulosis. 

(a)  Of  the  purely  local  overgrowths,  the 
most  typical,  and  perhaps  also  the  most  fre- 
quently occurring,  are  gliomata.  The  con- 
sideration of  these  errowths  comes  in  natural 
sequence  to  that  of  sclerosis  affecting  different 
regions  of  the  cord.  In  such  a  tumour  we 
have  an  exuberant  overgrowth,  as  Virchow 
and  most  other  pathologists  suppose,  starting 
from  the  neuroglia  of  a  certain  portion  of  the 
cord.  At  first  the  growth  infiltrates  and 
substitutes  itself  in  the  place  of  a  certain 
amount  of  nerve-tissue ;  but  it  soon  grows 
excessive  in  quantity  (spreading  in  area  per- 
haps at  the  same  time),  and  thus  comes  to 
exercise  a  more  and  more  marked  com- 
pression upon  the  remaining  tracts  of  nerve- 
tissue  composing  the  cord  at  the  same  level, 
within  the  narrow  and  unyielding  boundaries 
of  the  spinal  canal.  In  extreme  cases  a 
spinal  cord  may,  as  the  writer  has  seen, 
become  so  infiltrated  with  new-growth 
throughout  the  greater  part  of  the  cervical 
and  dorsal  regions,  that  it  attains  almost 
twice  its  natural  bulk.  These  ghomata  are 
oftentimes  extremely  vascular.  They  are 
liable  to  undergo  a  certain  amount  of  central 
softening;  and  into  their  substance,  espe- 
cially in  the  softened  foci,  hsemorrhages  are 
very  apt  to  occur.  Softening  of  nerve-tissue 
may  also,  at  a  certain  stage,  take  place 
around  a  more  circumscribed  growth,  and 
thence  may  extend  for  a  variable  distance 
above  and  below. 

Other  tumours  of  an  aUied  nature,  such  as 
sarcomata  and  myxomata,  also  at  times 
develop,  either  in  their  pure  types  or  with 
blended  characters,  within  the  spinal  cord. 
They  present  few  intrinsic  peciiliarities  in 
their  manner  of  affecting  the  cord.  They 
rarely  attain  any  large  size;  indeed  the 
limitations  of  the  spinal  canal  only  permit  of 
much  increase  in  one  direction.  And  elon- 
gated growths  are  occasionally  met  with. 
To  a  considerable  extent,  such  tumours 


have  an  infiltrating  mode  of  growth,  though 
their  boundaries  are  apt  to  be  rather  more 
defined  than  are  those  of  gliornata. 

In  regard  to  the  causes  of  these  tumours 
almost  nothing  more  definite  can  be  said 
than  that  they  seem,  at  times,  to  find  occasion 
and  conditions  suitable  for  their  initiation 
after  some  blow  upon  the  spine  or  concussion 
of  the  spinal  cord. 

(6)  Of  the  growths  which  tend  to  occur 
in  the  spinal  cord  (as  occasionally  in  other 
parts  of  the  body)  under  the  influence  of 
some  general  disease  or  diathetic  condition, 
two  are  especially  to  be  named.  These  are 
tubercular  growths  and  syphilitic  gv/nimata. 
The  former  are  generally  small,  varying  in 
size  from  a  mustard-seed  to  a  pea,  and  only 
very  rarely  attaining  the  dimensions  of  a 
hazel-nut.  Next  to  ghomata,  they  are  the 
new-growths  most  frequently  met  with  in 
the  substance  of  the  spinal  cord.  When 
small,  they  may  occur  in  association  with  a 
cerebro-spinal  tubercular  meningitis  ;  but  at 
other  times  they  are  found,  and  especially 
the  larger  growths,  existing  independently 
of  any  acute  inflammation  of  the  meninges. 
In  this  latter  case,  the  tumours  may  be 
combined  with  a  certain  amount  of  adjacent 
and  secondary  softening  of  the  substance  of 
the  cord. 

SyphUitic  gummata,  originating  in  the  cord 
itself,  occur  only  with  the  greatest  rarity. 
They  are  more  frequently  found  starting 
from  the  meninges,  and  then  they  may 
press  upon  or  actually  grow  into  the  nerve- 
substance. 

Ca/ncer  is  believed  not  to  occur  primarily 
in  the  substance  of  the  spinal  cord,  though  it 
may  grow  into  its  substance,  or  seriously 
press  upon  it,  when  originating  either  in  the 
meninges  or  in  the  vertebrae. 

Symptoms,  Course,  and  Terminations. — 
The  diflieulties  of  diagnosis  are  almost 
always  very  great  in  the  case  of  tumours  of 
the  spinal  cord,  because  in  their  early  stages, 
and  occasionally  for  prolonged  periods,  they 
are  associated  with  sUght  and  somewhat 
vague  symptoms. 

Independently  of  the  variations  in  different 
cases,  consequent  upon  the  longitudinal  situa- 
tion or  level  of  the  tumour  in  the  spinal  cord, 
the  symptoms  to  which  they  give  rise  in 
various  parts  of  the  body  may  be  more  or 
less  vague  anomahes  of  sensibility  in  different 
regions,  associated  with  a  certain  amount 
of  weakness,  often  not  amounting  to  actual 
paralysis. 

Growths  from  the  meninges,  or  fi:om  the 
vertebrse,  pressing  upon  the  spinal  cord,  are 
not  quite  so  apt  to  run  a  latent  course  for 
any  length  of  tune,  smce  they  are  rather 
more  prone  to  involve  the  anterior  or  the 
posterior  roots  on  one  or  on  both  sides— at  first 
irritating  them,  and  subsequently  causing 
paralysis  from  pressm-e.  Thus  localised 
numbness,  pains,  or  anaesthesia,  either  alone 
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or  associated  with  twitchings,  cramps,  or 
paralysis,  confined  to  certain  parts  of  the 
body,  are  rather  more  common  incidents 
during  the  growth  of  extra-  than  of  intra- 
medullary tumours.  Still  the  diagnosis  be- 
tween these  two  classes  of  tumours  may  be 
impossible. 

Sclerosis,  in  its  '  insular  '  form,  especially 
when  the  patches  are  few  or  close  together,  may 
also  present  symptoms  almost  inseparable 
from  the  first  stage  of  some  intra-medullary 
tumour.  The  important  fact  is,  however, 
that  sclerosis  in  the  cord  tends  to  become 
more  and  more  generalised,  and  thus  gives 
rise  to  a  proportionately  widening  range  of 
symptoms ;  or  else  it  limits  itself  to  special 
columns,  and  thus  becomes  associated  with 
more  special  sets  of  symptoms. 

With  any  of  these  tumours  of  the  spinal 
cord,  the  symptoms  are,  after  a  time,  hable 
to  undergo  a  sudden  and  grave  increase, 
owing  to  the  occurrence  of  a  hsemorrhage 
into  its  substance  and  perhaps  into  adjacent 
regions  of  the  spinal  cord,  or  else  owing  to 
the  commencement  of  a  process  of  secondary 
transverse  softening.  Beyond  these  possi- 
bihties  of  sudden  grave  augmentation  of 
symptoms,  the  course  of  intra-medullary 
tumours  is  also  apt  to  be  marked  by  peculiar 
exacerbations  and  remissions  from  time  to 
time,  in  association  with  periods  of  altered 
growth  or  vascularity  of  the  tumour  itself. 

Diagnosis.— The  very  gradual  onset  of  the 
symptoms  in  cases  of  tumour  of  the  spinal 
cord  is  a  point  of  great  importance  in  the 
diagnosis  of  these   conditions.     Thus,  for 
instance,  we  ehminate  arachnoid  or  intra- 
medullary   hemorrhages,    and    also  the 
numerous  class  of  cases  of  softeniag  of  the 
spmal  cord,  with  other  affections  having  a 
more  or  less  abrupt  origm.    The  diagnosis 
of  tumour  of  the  cord  as  distinct  from  its 
compression  by  disease  of  vertebra  (where 
there  is  also  generally  a  slow  evolution  of 
paralytic  symptoms)  must  be  based  in  part 
upon  the  absence  of  distinct  pains  and  of 
any  evidence  of  vertebral  disease.  The 
diagnosis    from    meningeal    tumours  has 
already  been  referred  to  under  the  head  of 
Symptoms;  and  so  also  has  the  diagnosis 
^■o™  °iere  sclerosis  of  the  spinal  cord,  in 
which  the  connective-tissue  overgrowth  is 
not  sufficiently  bulky  to  amount  to  an  actual 
tumour. 

_  If  the  arrival  at  a  diagnosis  as  to  the  ex- 
istence of  a  tumour  of  the  spinal  cord  is  a 
process  beset  with  difficulties,  these  by  no 
means  cease  when,  passing  from  the  priiiary, 
we  have  to  a^)proach  the  secondary  question 
as  to  the  natwe  of  the  growth  presumed  to 
exist.  But  little  is  possible  in  this  direction 
■It  13  true  that,  with  a  history  of  pre-existino- 
syphilis,  even  without  the  evidence  of  other 
simultaneous  manifestations,  we  should  be 
warranted  m  assuming  it  to  be  even  more 
iQan  possible  that  an  existing  growth  was 


[  syphiUtic  in  nature,  and  in   treating  the 
patient  accordingly;  and  that  all  the  more 
because  this  is  about  the  only  kind  of  new- 
growth  as  to  which  we  have  distinct  evidence 
of  its  amenability  to  the  influence  of  reme- 
dies.   The  presumptions  in  favour  of  the 
tubercular  or  scrofulous  nature  of  a  supposed 
new-growth  in  the  spinal  cord  would  rarely 
carry  with  them   more   than  a  moderate 
amount  of  cogency.    Still,  occasionally  the 
general  habit  of  the  patient,  together  with 
the  fact  of  the  existence  of  scrofulous  en- 
largernent  of  glands,  or  of  some  forms  of 
phthisis,  might  give  more  or  less  probability 
to  such  a  conclusion.  Beyond  this,  not  much 
can  be  done  in  the  way  of  diagnosing  special 
kinds  of  tumours.    We  might  be  guided  in 
our  opinion  as  to  the  possible  existence  of  a 
sarcoma  by  the  presence  of  one  or  more  of 
such  growths  in  other  parts  of  the  body  ;  or, 
failing  this,  we  may  recoUect  that  primary 
cancer  affectmg  the  spinal  cord  is  almost 
unknown,  and  that  gliomatous  tumours  are, 
next  to  the  tubercular  or  scrofulous,  those 
which  are  most  firequently  met  with  in  the 
cord  itself. 

Prognosis.— The  prognosis  in  all  these 
cases  is  bad.    Life,  it  is  true,  may  last  for 
months  or  even  years,  but  the  tendency  is 
for  the  primary  affection  to  set  up  other 
secondary  accidents,  m  the  form  either  of 
haemorrhage  or  of  softenmg.  Thus,  paralysis 
IS  rendered  more  complete,  and  the  way  is 
paved  for   an  ultimate  fatal  termination, 
through  the  intervention  of  cystitis  and  renal 
rnischief ;  by  way  of  bed-sores  with  exhaus- 
tion and  blood-poisoning;  or  by  extension 
of  softenmg  upwards  to  the  cervical  region, 
and  the  supervention  of  respiratory  paralysis 
Treatment.— In  the  case  of  the  existence 
of  a  syphilitic  tumour  in  the  spinal  cord,  we 
may  attempt  (and  with  some  expectation  of 
success)  to  treat  the  causal  morbid  condition 
with  large  doses  of  iodide  of  potassium  (gr. 
xv.-xxx.)  in  combination  with  perchloride  of 
mercury.   But  m  almost  all  other  cases  httle 
can  be  done  in  this  direction,  and  we  are 
reduced  to  the  necessity  of  dealing  with  the 
paraplegic  state  and  its  attendant  conditions 
as  best  we  can,  and  also  of  attending  to  the 
general  health,  with  the  view  of  arresting 
the  progress  of  the  disease  and  keeping 
its  possible  complications  in  check.  See 
9.  Spinal  Cord,  Softening  of. 

H.  Charlton  Bastian. 


21.  Syringomyelia.— Synon.  :  Syringo- 
myelitis  ;  Hydromyelia  ;  Hydrorhachis  In- 
terna ;  Central  GHomatosis  ;  Fr.  MyiUte 
Periependymavre;  Ger.  SyrvngomtjeUe. 

This  condition  has  been  long  known  on 
its  pathological  side,  but  it  has  been  only  of 
late  years  connected  with  anything  like  a 
definite  symptomatology.  Formerly,  there- 
fore, the  disease  was  never  diagnosed  during 
life;  the  morbid  condition  was  only  recog^ 
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nised  after  death  as  the  cause  of  previously 
obscure  and  little-imderstood  symptoms. 
During  recent  years,  however,  it  has  been 
otherwise — diagnoses  have  been  made  during 
life  and  subsequently  verified. 

Etiology  and  Pathology. — There  are 
two  principal  conditions  in  which  cavities 
are  found  in  the  spinal  cord  ;  and  though  in 
their  typical  forms  they  may  be  quite  distinct 
from  one  another,  in  many  other  cases  they 
exist  in  combination  and  are  not  separable 
conditions.  The  simpler  condition  is  known 
as  hydromyelus  or  hydromyelia — a  state  in 
which  there  is  a  dilatation  of  the  central 
canal  of  the  cord,  and  in  which  this  canal 
is  distended  with  fluid;  this  being  either  a 
congenital  condition,  or  perhaps  a  result 
later  in  life  of  the  pressure  of  a  tumour  on  a 
portion  of  the  central  canal,  which  obhterates 
it  at  the  seat  of  pressure,  and  leads  to  the 
dilatation  above.  The  more  complex  con- 
dition is  what  is  known  as  syringomyelia, 
in  which,  though  there  is  dilatation  of  the 
canal  of  the  cord  as  before,  there  is  also  a 
ghomatous  overgrowth  or  new-formation 
around  this  dilated  canal,  which  extends 
more  or  less  into  different  parts  of  the 
posterior  half  of  the  cord. 

It  is  commonly  supposed  that  there  is 
some  congenital  defect  in  the  structure  of 
the  cord  in  these  latter  cases,  so  that  the 
central  canal  remains  large,  and  has  around 
it  a  variable  amount  of  the  unaltered  em- 
bryonal tissue  of  the  organ,  closely  allied  in 
structure  to  the  neuroglia,  some  amount  of 
which  always  exists  at  the  surface  of  the 
cord  as  well  as  around  its  central  canal. 
At  some  variable  period  in  the  life  of  the 
individual  (but  mostly  between  puberty  and 
the  twentieth  year)  growth  seems  to  take 
place  to  a  more  or  less  marked  degree  in 
this  embryonal  tissue,  resulting  in  the  produc- 
tion of  a  gliomatous  new-formation,  which 
infiltrates  to  a  variable  extent  the  grey 
matter,  and  also  the  posterior  and  postero- 
lateral columns.  The  symptoms  of  the 
disease  are  thus  gradually  produced  by  the 
increase  and  invasion  of  the  new-growth, 
and  they  wiU  naturally  vary  in  their  rapidity 
of  evolution  with  the  rapidity  or  otherwise 
of  increase  in  the  new  tissue  itself.  Cavities 
other  than  the  enlarged  central  canal  are 
frequently  found  co-existing  with  this  glio- 
matous new-formation,  which  have  probably 
been  formed  therein  by  degenerative  changes. 

The  dilatation  of  the  central  canal  some- 
times exists  throughout  the  entire  length  of 
the  cord,  and  there  may  likewise  be  a  dilata- 
tion of  the  iter  between  the  third  and  fomrth 
ventricles  of  the  brain.  In  other  cases— and 
this  is  the  most  frequent  condition — the  cavity 
only  involves  the  cervical  and  the  upper 
dorsal  region  of  the  cord,  or  perhaps  a  still 
more  limited  longitudinal  area.  The  trans- 
verse section  of  the  cavity  may  be  oval  or 
circular,  whilst  in  other  cases  there  are 


narrow  chink-like  extensions  into  one  or 
both  posterior  cornua.  Other  independent 
more  or  Jess  chink-like  cavities  are  also 
frequently  found,  which  are  supposed  to  have 
resulted  from  degenerative  processes  or  from 
haemorrhages  occurring  mthe  new  ghomatous 
tissue. 

In  brief,  the  condition  seems  to  be  due 
in  the  first  place  to  a  congenital  arrest  of 
development,  supplemented  most  frequently 
somewhere  between  the  fifteenth  and  the 
thirtieth  year,  without  assignable  cause,  by 
an  overgrowth  of  gliomatous  tissue  of  vary- 
ing extent  and  rapidity  around  the  dilated 
central  canal  and  into  contiguous  regions  of 
the  cord ;  the  symptoms  being  due  in  the 
main  to  this  latter  process,  to  pressure 
occasioned  by  the  fluid  or  by  the  new  tissue 
itself,  as  well  as  to  the  subsequent  changes 
taking  place  in  the  infiltrated  regions  of  the 
cord. 

Symptoms. — The  symptoms  of  the  disease 
often  begin  between  the  fifteenth  and  the 
twentieth  years  (rarely  later  than  the  thir- 
tieth), and  they  may  continue  for  ten  to 
twenty  years  before  a  fatal  termination 
occurs. 

Patients  complain  of  variable  pains  in  the 
cervico-scapular  region,  and  some  amount 
of  muscular  atrophy  soon  shows  itself  about 
the  arms  or  shoulders.  Occasionally  there 
may  be  atrophy  also  of  some  of  the  muscles 
of  the  leg. 

The  arms,  or  arms  and  legs,  also  become 
more  or  less  weak ;  the  deep  reflexes  are 
exaggerated;  and  some  amount  of  rigidity 
may  hkewise  show  itself  in  the  lower  ex- 
tremities. 

With  these  symptoms  there  are  very 
characteristic  modifications  of  sensibility. 
Tactile  sensibility  and  the  muscular  sense 
may  be  little  if  at  all  impaired,  but  painful 
and  thermic  impressions  (which  are  con- 
ducted to  the  brain  through  the  central 
regions  of  the  cord)  are  lost  in  one  or  both 
arms  and  in  contiguous  parts  of  the  trunk. 
The  distribution  of  the  areas  affected  by  this 
loss  of  sensibUity  varies  much  in  different 
cases;  sometimes  they  are  unilateral  and 
sometimes  bilateral.  In  one  case  imder  the 
writer's  care  the  whole  of  the  trunk  and  the 
two  upper  extremities  were  involved,  except 
for  a  broad  band  about  six  inches  wide  which 
encircled  the  body  just  above  the  level  of 
the  umbihcus.  Less  frequently,  and  mostly 
in  the  later  stages  of  the  disease,  there  may 
be  complete  anaesthesia  of  the  skin  and 
mucous  membranes  over  the  whole  or  part 
of  one  side  of  the  body.  The  special  sensss 
are  generally  xmaffected,  and  power  over  the 
sphincters  is  also  ununpaked.  Some  of  the 
ocular  muscles  may  be  weakened  or  paralysed 
where  the  dilatation  of  the  central  canal 
extends  upwards  so  as  to  affect  the  iter,  and 
is  so  great  as  to  lead  to  pressure  upon  some 
of  the   contiguous  nuclei  for  the  ocular 


SPINAL  COED,  SPECIAL  DISEASES  OF 


nerves.  Under  similar  conditions  nystagmus 
may  also  not  infrequently  be  present. 

Trophic  troubles,  other  than  the  muscular 
atrophy,  are  not  at  all  uncommon  in  the 
course  of  this  disease.     In  the  first  place 
it  may  be  said  that  such  patients  frequently 
bum  themselves  about  the  upper  extremities, 
owing  to  the  loss  of  painful  and  thermic 
sensibihty.    Other  changes,  however,  occur 
spontaneously,  such  as  alterations  of  the 
joints  of  the  tabetic  type,  or  ulcerations  of 
the  skin.  In  these  cases  it  may  be  suspected 
that  affections  of  the  peripheral  nerves  are 
associated  with  the  changes  in  the  spinal 
cord — a  combination  which  has  been  proved 
to  exist  in  a  remarkable  variety  of  syringo- 
myelia, first  recognised  in  Brittany,  and 
known  as  '  Morvan's  disease,'  which  is  cha- 
racterised by  neuralgic  pains,  cutaneous 
anaesthesia,  and  painless  but  destructive 
whitlows. 

Diagnosis.  —  The  diagnosis  of  syringo- 
myeha  is  now  fairly  easy  in  the  majority  of  ' 
cases.  It  is  the  combuiation  of  loss  of  painful  ■ 
and  thermic  sensibility,  without  loss  of  tactile 
sensibihty,  in  association  with  muscular 
atrophy  in  the  upper  extremities  more  espe- 
cially, which  is  characteristic  of  the  disease. 

Formerly  this  affection  was  sometimes 
confoimded  with  anomalous  cases  of  dis- 
seminated sclerosis,  though  such  a  mistake 
is  much  less  likely  to  occur  now.    It  bears 
most  resemblance  to  certain  cases  of '  hyper- 
trophic    cervical     pachymeningitis '  (see 
Meninges,  Spinal,  Inflammation  of),  though 
these  latter  cases  may  usually  be  distin- 
guished by  the  greater  amount  of  pain  in 
the  na,pe  of  the  neck  and  in  the  upper  ex- 
tremities, together  with  a  certain  amount  of 
spasm,  and  the  loss  of  tactile  as  well  as  other 
modes  of  sensibihty,  instead  of  the  dissoci- 
ated anaesthesia  so  characteristic  of  svrina-o- 
myeha.  ® 

Prognosis.— The  prognosis  is  hopeless  as 
regards  cure  or  control  of  the  disease,  but 
the  affection  is  a  very  chronic  one,  and 
therefore  not  specially  dangerous  to  life  till  a 
rather  long  series  of  years  has  elapsed. 

Treatment.  —  Treatment  can  only  be 
directed  to  the  maintenance  of  the  general 
health,  and  to  the  alleviation  of  pains  where 
they  are  distressing  by  means  of  acetanilide 
or  oi  morphme.  Massage  and  electrical  treat- 
ment may  also  be  of  some  use  during  the 
«arly  stages  of  the  disease. 

H,  Charlton  Bastian. 


,    22.  Spinal  Cord,  Malformations  of. 

various  conditions  are  comprised  under  this 
head  which  are  of  little  or  no  interest  to  the 
practitioner.  The  spinal  cord  may  be  absent, 
imperfectly  developed,  or  double.  Again 
cases  occur  m  which  the  spinal  cord  is  either 
mduly  long  or  unduly  short,  or  in  which  it 
S  ^^f^""*  lack  of  symmetry, 

^ne  of  the  most  interesting  of  these  latter 
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conditions  is  due  to  the  fact  recently  dis- 
covered by  Flechsig  of  the  possible  non- 
uniform distribution  of  the  pyramidal  tracts 
upon  the  two  sides  of  the  cord,  so  that  the 
amount  of  decussation  of  the  motor  fibres, 
j  not  only  in  different  individuals,  but  also  in 
the  two  halves  of  the  same  cord,  may  be 
quite  unequal.  In  the  latter  case  a  slight 
asymmetrical  development  of  the  antero- 
lateral columns  on  the  two  sides  would  be 
met  with. 

[  Congenital  Dilatation  of  the  central  canal 
\  of  the  Spinal  Cord  (HydrorhacMs  interna, 
or  Hydromyehis)  has  already  been  referred 
to  as  constituting  one  side  of  the  disease 
described  as  '  Syringomyeha  ' ;  in  which, 
however,  other  cavities  are  frequently  found 
resulting  from  the  breaking-dovra  of  the 
gliomatous  new-growth. 

Congenital  dilatation  of  the  central  canal 
in  its  most  developed  form  is  apt  to  be  met 
with  also  in  some  cases  of  spina  bifida; 
whilst  in  others  the  canal  in  the  lumbar 
region  is  open  posteriorly,  and  the  halves  of 
the  posterior  columns  are  more  or  less  widely 
separated;  there  is,  in  fact,  a  congenital 
arrest  of  development  in  the  spinal  cord  very 
similar  to  that  which  exists  in  the  spinal 
canal.    See  Spina  Bifida. 

H.  C.  B. 

II.  Diseases  of  the  Spinal  Cord  de- 
pendent  upon  unknown,  or  very 
imperfectly  known,  organic  changes. 

23.  Tetanus.— See  Tetanus. 

24.  Tetany.— 5fee  Tetany, 

25.  Torticollis.- /See  Wey-Neck. 

26.  Writer's  Cramp,  fec-^See Writer's 
Cramp. 

27.  Spinal  Irritation.  —  See  Spinal 
Irritation. 


28.  Reflex     Paraplegia.  —  Synon.: 

Urinary  Paraplegia  (in  part) ;  Fr.  Paraplegie 
lieflexe ;  Ger;  Beflexldhmung. 

General  Eemarks.— Some  practitioners 
believe  that  paralyses  of  various  kinds  are 
brought  about  purely  by  reflex  influences. 
Ihey  would  mclude  under  this  category 
some  of  the  cases  of  paralysis  of  separate 
muscles,  such  as  the  ocular;  some  cases  of 
paralysis  of  one  or  both  arms ;  or  some  of 
the  cases  of  paralysis  of  one  or  both  lower 
extremities.  It  is  the  latter  class  of  cases 
with  which  we  are  now  specially  concerned, 
though  most  of  what  is  to  be 'said  in  the 
present  article  may,  mutatis  mutandis,  be 
considered  apphcable  to  the  whole  class  of 
so-called  '  reflex  paralyses.' 

Those  who  believe  in  the  frequent  exist- 
ence of  this  form  of  paralysis  are  consider- 
ably less  numerous  than  they  were  about 
thurty  years  ago,  when  the  notion  of  its 
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frequency  and    importance    was  warmly 
espoused  by  Brown- Sequard  {Lects.  on  Pa/ral. 
of  Lower  Extremities,  1861) ,  at  a  time  when 
the  morbid  anatomy  of  the  spinal  cord  was 
stiU  very  imperfectly  known.    The  mimber 
of  competent  observers  was  then  smaller, 
and  the  difficulty  in  detecting  morbid  changes 
in  this  organ  was  also  much  greater  than  it 
is  at  the  present  time,  when  we  are  accus- 
tomed to  employ  more  elaborate  methods 
for  its  preservation  and  for  its  examination. 
Yet  one  of  the  strongest  of  the  arguments 
brought  forward  in  favour  of  the  existence  of 
'  reflex  paraplegia '  was  the  absence  of  dis- 
covered lesions  in  the  spinal  cord  in  a  class 
of  cases  reported  upon  by  Stanley  in  1833 
{Med.-Chir.  Trans.,  vol.  xviii.,  p.  260),  m 
which  paraplegia  was  associated  with  various 
morbid  conditions  of  the  urinary  organs — 
cases,  in  fact,  of  the  so-called  '  urinary  para- 
plegia.'   And  one  of  the  main  supports  for 
the  opinion  of  those  who  still  believe  in  the 
existence  of  a  class  of  reflex  paraplegias 
would  even  now  lie  in  the  absence,  in  certain 
cases  of  paraplegia  terminating  fatally,  of 
any  actually  discovered  lesion. 

Etiology  and  Pathogenesis. — The  in- 
terpretation  of  the  paralyses  of  this  class 
put  forward  by  Brown-Sequard  was  as  fol- 
lows :  That  an  irritation,  operating  upon 
certain  sensory  nerves,  produced  impressions 
which,  after  impinging  upon  the  properly 
related  grey  matter  in  the  spinal  cord,  are 
thence  in  part  reflected  along  vaso-motor 
nerves  regulating  the  calibre  of  certain  blood- 
vessels which  supply  either  {a)  the  portion 
of  the  spinal  cord  in  relation  with  the  para- 
lysed parts,  or  else  (b)  the  great  nerves  or 
the  muscles   themselves  of  the  paralysed 
parts.    In  either  case  this  reflection  of  im- 
pressions resulting  from  irritation  of  sensory 
nerves,  upon  such  special  groups  of  vaso- 
motor nerves,  is  supposed  to  lead  to  a  per- 
sistent spasm  of  the  vessels  which  they  inner- 
vate, so  as  to  caiise  a  continuous  ansemic 
condition,  either  of  certain  vascular  terri- 
tories in  the  spinal  cord  itself,  or  else  of  the 
related  nerve-trunks  and  muscles.    In  either 
case,  too,  the  nutrition  of  the  parts  involved 
in  this  anaemia  is  supposed  to  suffer— so  that 
their  functions  can  no  longer  be  carried  on,  or 
only  in  a  very  imperfect  manner — and  thus 
a  more  or  less  complete  paralysis  results, 
which  is  capable,  however,  of  being  mitigated 
from  time  to  time,  of  actually  intermitting,  or 
indeed  of  being  abruptly  cured,  according  as 
temporary  diminutions  or  a  complete  disap- 
pearance of  the  original  exciting  cause  may 
lead  to  a  diminution  or  to  an  actual  cessation 
of  the  supposed  profound  anemia  produced 
by  the  postulated  spasms  of  vessels.  These 
are  the  theories  upon  which  the  doctrines  of 
•  reflex  paraplegia  '  are  based.  _  •  •  •  i 

Among  the  sources  from  which  the  mitial 
irritation  is  supposed  to  proceed,  almost  all 
parts  of  the  body,  internal  as  well  as  exter- 


nal, are  included.  Thus  irritative  impres- 
sions, it  is  thought,  may  emanate  from 
almost  any  part  of  the  urinary  tract — from 
the  urethra  to  the  kidney ;  in  other  cases 
similar  impressions  may  emanate  from  some 
portion  of  the  female  genital  organs;  in 
others  from  the  intestinal  canal,  owing  to  the 
presence  of  worms  or  some  such  persistent 
causes  of  irritation;  in  others  from  some 
portion  of  the  thoracic  organs ;  or,  as  it  seems 
to  be  held,  from  irritated  sensory  nerves  in 
almost  any  part  of  the  body,  whether  situ- 
ated near  the  surface  or  deep  amongst  the 
tissues. 

The  assemblage  of  symptoms  supposed  to 
characterise  these  forms  of  reflex  paralysis 
presents  nothing  like  a  distinctive  mode  of 
grouping.     And  of  the  several  components 
of  the  group  put  forward  by  Brown- Sequard 
in  1861  {loc.  cit.,  p.  33),  as  pertaining  to 
one  of  the  most  typical  varieties,  namely, 
'urinary  paraplegia,'  none  can  now  have 
any  pretensions    to  be  regarded    as  dis- 
tinctive, excepting  the  alleged  tendency  of 
the  paralysis  to  vary  in  degree  vdth  varia- 
tions in  the  malady  on  which  it  is  supposed 
to  depend,  together  with  its  tendency  to 
spontaneous  or  easy  cure  coincidently  with 
or  soon  after  the  cessation  of  the  urinary 
troubles,  whatever  they  may  have  been.  In 
harmony  with  this  latter  character  also  are 
the  alleged  facts  that  speedy  cures  have  been 
brought  about  of  cases  of  paraplegia,  especi- 
ally in  children,  after  the  expulsion  from  the 
alimentary  canal  of  tapeworms  or  round- 
worms ;  or  of  cures  of  the  same  disease  in 
adult  females  after  the  cessation  of  some 
uterine  inflammation ;  or  of  cures  of  a  para- 
lysis of  ocular  muscles  after  the  removal  of 
some  carious  tooth  which  had  previously 
been  exercising  an  irritative  influence  upon 
branches  of  the  dental  nerve. 

It  would  be  useless  to  attempt  to  deny  the 
existence  of  such  cases ;  they  are  theoretic- 
ally possible.  On  the  other  hand,  the  writer 
is  compelled  to  beheve,  after  a  very  extensive 
experience,  that,  if  they  exist,  they  can  only 
occur  as  extremely  rare  events. 

Although  it  is  theoretically  possible  that 
an  irritation  of  a  sensory  nerve  may  be  re- 
flected on  vaso-motor  nerves,  so  as  to  lead  to 
arterial  spasms  in  certam  territories  of  the 
spmal  cord,  or  in  certain  groups  of  muscles, 
it  is  difficult  here,  as  it  is  when  postulated  in 
explanation  of  other  functional  diseases  ot 
the  spinal  cord,  to  imagme  that  such  a  condi- 
tion of  spasm  could  be  maintamed  for  weeks 
or  even  months.  Nor,  if  it  could  occur  tor 
these  prolonged  periods,  and  to  such  an 
extent  as  to  annul  some  of  the  most  import- 
ant functions  of  the  spinal  cord  during  tnis 
time,  is  it  at  all  clear  that  the  mitnUon  of 
the  cord  in  the  affected  regions  would  not 
be  seriously  interfered  with  by  such  pro^ 
longed  anemia;  and,  if  so  the  assumed 
spefdy   resumption   of   healthy  functions 


SPINAL  COED,  SPECIAL  DISEASES  OF 


853 


pari  passu  with  the  diminution  or  disappear- 
ance of  the  vascular  spasms  would  consti- 
tute another  difficulty,  since  such  speedy 
recovery  would  be  scarcely  compatible  with 
the  theory  upon  which  the  explanation  of 
the  disease  is  based. 

Again,  it  is  almost  certain  that  many  of 
the  cases  formerly  supposed  to  belong  to 
this  category  of  '  reflex  paralysis  '  had  no 
right  to  figure  therein.  Cases  of  diphtheritic 
paralysis  have  been  proved  to  belong  to  a 
different  category ;  and  there  is  good  reason 
to  believe  that  in  other  instances  the  mor- 
bid conditions  really  existing  as  causes  of 
the  paralysis  have  simply  been  overlooked, 
either  because  the  appreciable  changes  were 
only  slightly  advanced  at  the  time  of  the 
patient's  death  (owing  to  the  brief  duration 
of  the  illness) ;  or  because  of  the  want  of  a 
thorough  examination  of  the  cord,  conducted 
with  all  needful  aids,  care,  and  expenditure 
of  time  ;  or,  finally,  because  the  disease  may 
have  been  in  the  peripheral  nerves  rather 
than  in  the  spinal  cord  itself. 

It  seems  clear,  therefore,  that  the  opinions 
of  those  who  believe  in  the  existence  of 
I  reflex  paralysis,'  and  of  '  reflex  paraplegia  ' 
in  particular,  stand  much  in  need  of  fur- 
ther support  and  definition.  Well-observed 
and  well-recorded  instances  of  the  disease 
are  urgently  wanted,  if  reflex  paraplegia  '  is 
to  retain  its  claim  to  a  place  in  our  nosology. 

H.  Chaelton  Bastian. 

29.  Intermittent  Paraplegia.— Synon.: 

Intermittent  Spinal  Paralysis ;  Fr.  Pwralysie 
Spinale  Intermittente ;  Ger.  Interrmttirende 
Paralysis  SpinaUs.—Yeiy  few  cases  of  para- 
plegia of  this  type  have  been  recorded,  and 
it  must  also  be  a  condition  of  extreme 
rarity. 

The  earliest  recorded  example  was  made 
Imown  by  Eomberg,  and  as  this,  both  in  its 
nature  and  its  course,  seems  to  have  been  a 
typical  instance,  it  may  be  cited  here.  'A 
woman,  sixty-four  years  of  age,  after  being 
quite  well  the  day  before,  was  suddenly  at- 
tacked with  paralysis  of  the  lower  extre- 
mities and  of  the  sphincters.  Sensibihty 
was  unchanged,  consciousness  clear,  the  tem- 
perature cool,  pulse  80,  smaU  and  empty,  no 
pain  m  the  spinal  cord.  The  next  day  there 
was  an  astonishing  change  in  the  condition. 
The  patient  could  walk  again  and  void  urine 
voluntarily,  and  only  complained  of  weakness 
m  the  legs.  The  following  morning  there  was 
paraplegia  again,  which  had  set  in  at  the 
same  hour  as  it  had  done  two  days  before. 
A  third  paroxysm  was  awaited,  which  also 
set  m  at  the  appointed  time,  although  without 
paralysis  of  the  sphincters.  Quinine  effected 
a  rapid  cure.' 

Additional  cases  have  since  been  recorded 
by  Erb,  Hartwig,  and  other  observers ;  and 
the  view  now  entertained  concerning  them  is 
that  they  are  due  to  multiple  neuritis  or  to  a 


I  multiple  peripheral  neurosis,  rather  than  to 
any  disease  of  the  spinal  cord  itself.  See 
Neuritis,  Multiple. 

Any  future  cases  deserve  to  be  observed 
and  recorded  with  the  greatest  care.  Mean- 
while it  should  be  remembered  that  those 
already  observed  seem  to  have  proved  ex- 
tremely amenable  to  the  influences  of  quinine 
and  of  arsenic. 

H.  C.  B. 

30.  Functional  Paralysis  of  Spinal 
Type.— Synon.  :  Hysterical  Paraplegia. 

It  is  generally  admitted  that  paralyses  of 
the  '  hysterical '  type  more  frequently  belong 
to  the  paraplegic  than  to  the  hemiplegic 
variety.  Even  good  observers,  however,  are 
rather  too  prone  to  look  upon  the  terms 
'  functional '  and  '  hysterical '  as  interchange- 
able. This  is  apt  to  create  confusion.  Surely 
there  may  be  functional  paralyses  which  have 
no  right,  merely  as  such,  to  the  appellation 
'  hysterical.'  Certain  it  is  that  in  a  consider- 
able proportion  of  cases,  which  we  seem  jus- 
tified in  regarding  as  functional,  there  may 
be,  apart  from  the  paralysis,  no  symptoms  or 
mental  peculiarities  which  could  be  described 
as  '  hysterical.' 

This  whole  subject  bristles  with  difficulties, 
for,  as  the  writer  has  recently  endeavoured 
to  point  out  {Va/rious  Forms  of  E  isterical 
or  Functional  Pa/ralysis  :  London,  1893),  the 
different  forms  of  functional  paralysis  must 
be  dependent  upon  faulty  nutrition  and  faulty 
functioning  (apart  from  gross  organic  disease) 
of  this  or  that  territory  of  the  brain,  and 
probably  also  of  this  or  that  region  of  the 
spinal  cord.  This  being  so,  functional  para- 
lyses should  closely  accord  in  their  characters 
with  the  forms  of  paralysis  caused  by  actual 
gross  lesions  in  different  regions  of  the  brain 
and  spinal  cord ;  though  the  two  classes  may 
differ  in  severity  and  in  curability— one  or 
both. 

'  Some  appear  to  think  (or  their  language 
seems  to  imply)  that  all  cases  of  paralysis 
not  due  to  a  structural  cause  must  be  of  a 
hysterical  order ;  and,  as  they  beHeve  hys- 
teria to_  be  due  to  a  perverted  activity  of  the 
brain,  it  perhaps  never  occurs  to  them  to 
consider  whether  some  of  the  cases  of  func- 
tional paralysis  coming  before  them  may  not 
have  their  origin  in  a  depressed  or  perverted 
activity  m  some  portion  of  the  spinal  cord. 
For  one  or  other  of  these  reasons,  it  happens 
that  up  to  the  present  time  almost  nothing 
has  been  said  upon  this  subject ;  so  that  no 
rules  of  any  kind  are  laid  down  in  our  text- 
books to  help  us  in  distinguishing  spinal 
firom  cerebral  cases  of  fimctional  paralysis.' 
_  Symptoms. — It  seems  clear,  however,  that, 
if  there  are  in  reality  cases  of  functional 
paralysis  of  spinal  type,  they  at  least  could 
have  no  sort  of  right  to  be  spoken  of  as 
'hysterical,'  seeing  that  hysteria  is  now 
generally  admitted  to  be  a  functional  disease 
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of  the  brain.  The  writer  beheves  that  such 
cases  are  to  be  met  with  not  mfrequently, 
and  for  the  present  he  is  disposed  to  range 
them  tentatively  in  two  classes,  viz. : — 

A.  Cases  of  the  Spastic  Type,  due  to  func- 
tional perversion  or  defect  in  some  part  of 
the  pyramidal  system  of  fibres  in  the  spinal 
cord. 

B.  Cases  of  the  Flaccid  Type,  due  to 
functional  defect  in  the  anterior  cornua  in 
certain  segments  of  the  spinal  cord. 

In  both  sets  of  cases  there  is  mostly  a  com- 
plete absence  of  ordinary  hysterical  symp- 
toms. Instances  of  Class  A  approximate 
somewhat  in  their  symptoms  to  those  of 
'  spasmodic  spinal  paralysis  ' ;  that  is,  there 
is  paresis  or  actual  paralysis,  with  more  or 
less  of  rigidity  and  of  exaggerated  reflexes  in 
the  lower  extremities.  Defects  of  sensibihty 
may  or  may  not  be  present  in  the  paralysed 
parts  and  over  the  trunk  to  a  certain  level, 
though  the  distribution  of  ansesthesia  is  often 
unequal  on  the  two  sides  of  the  body. 

In  Class  B  we  have  to  do  with  cases  of 
paralysis  of  flaccid  type  unassociated,  it  may 
be,  with  any  diminution  of  muscular  sense. 
But  in  other  of  these  cases,  where  the  func- 
tional defect  is  more  diffused  over  the  grey 
matter  rather  than  limited  to  the  anterior 
cornual  regions,  there  may  be  a  more  or  less 
marked  impairment  of  common  modes  of 
sensibihty,  and  possibly  also  some  amount 
of  diminution  of  muscular  sense  owing  to 
interference  with  its  afferent  channels.  It 
may,  perhaps,  be  asstmied  that  the  func- 
tional defect  in  the  anterior  cornua  of  the 
cord  is  adequate  to  bring  about  a  more  or 
less  definite  paralysis,  even  though  the  defect 
may  not  be  sufiiciently  severe  to  entail  any 
special  muscular  atrophy. 

Diagnosis.  —  The  characteristics  of  hys- 
teria and  of  hysterical  paralysis  have  been 
set  forth  elsewhere  {see  Hysteeia)  ;  it  must 
suffice,  therefore,  to  say  here  that  true  hys- 
terical paralysis  (whilst  it  may  be  hemi- 
plegic  or  paraplegic)  is  very  frequently  asso- 
ciated with  a  hemiansesthesia  of  cerebral 
type  (in  which  the  special  senses  are  more 
or  less  involved),  whilst  there  may  be  the 
association  of  hysterical  convulsions,  _  and 
more  or  less  special  mental  peculiarities. 
In  the  cases  of  functional  paralysis  of  spinal 
type,  however,  with  which  we  are  now  con- 
cerned, there  is  an  absence  of  these  asso- 
ciated symptoms ;  antesthesia  is  not  always 
present,  and  when  it  is  it  does  not  affect 
the  head  and  face,  with  the  special  senses. 
Future  investigation  will  probably  lead  to  the 
recognition  of  other  more  definite  differences 
between  these  two  classes  of  functional 
paralysis. 

In  the  diagnosis  of  these  cases,  rehance  is 
always  to  be  placed  principally  upon  the 
absence  of  distinct  evidence  of  organic  dis- 
ease such  as  would  be  furnished  by  mus- 
cular atrophy  together  with  the  electrical 


reaction  of  degeneration,  by  incontinence  of 
urine  or  of  ftcces,  and  by  the  occurrence  of 
bed-sores.  The  diagnosis  has,  in  fact,  to  be 
made  by  way  of  exclusion ;  we  must  be  satis- 
fied that  the  symptoms  in  the  case  before  us 
are  not  explicable  by  supposing  the  existence 
of  any  known  organic  disease  of  the  spinal 
cord. 

It  may  be  said,  moreover,  that  the  cases 
of  organic  disease  which  are  most  likely  to 
be  confounded  with  functional  paralyses, 
whether  of  cerebral  or  of  spinal  type,  are 
spasmodic  spinal  paralysis,  disseminated 
sclerosis,  subacute  or  chronic  spinal  para- 
lysis, Friedreich's  disease,  or  the  paralysis 
associated  with  Pott's  disease.  In  many 
cases,  however,  such  mistakes  are  made  as 
much  from  the  want  of  a  sufficiently  thorough 
examination  of  the  patient,  as  from  defective 
knowledge  of  the  respective  characteristics 
of  the  organic  diseases  just  named. 

Prognosis. — The  prognosis  is  of  course 
always  very  much  more  hopeful  in  func- 
tional cases  than  it  would  be  in  anything 
like  corresponding  cases  due  to  organic  dis- 
ease. The  ultimate  estabhshment  of  a  cure 
may  be  considered  the  rule  in  cases  of  func- 
tional paralysis,  of  this  as  well  as  of  other 
types,  provided  the  cases  come  under  sys- 
tematic and  efficient  treatment ;  though  the 
duration  of  the  disease  must  be  considered 
to  be  altogether  uncertain.  Sudden  cui-es 
are  not  to  be  expected  in  this  class  of  cases 
as  frequently  as  they  are  in  the  functional 
paralyses  of  cerebral  type.  For  the  most 
part  they  will  require  many  weeks  or  months 
of  continuous  treatment  before  the  patient 
slowly  recovers. 

Treatment. — This  must  be  conducted  upon 
very  much  the  same  principles  that  are  ap- 
phcable  to  the  treatment  of  functional  para- 
lysis of  cerebral  type,  so  that  details  need  not 
be  here  recapitulated.    See  Hysteria. 

H.  Charlton  Bastian. 

31.  Paraplegia  Dependent  on  Idea. 

Nature  and  Etiology. — This  is  a  form  of 
paralysis,  of  purely  '  functional '  tj^pe,  occa- 
sionally occurrmg  in  neurotic  impressionable 
persons,  and  yet  not  dependent  upon  any 
ordinary  hysterical  condition.  Attention 
was  first  called  to  such  cases  by  Dr.  Eussell 
Eeynolds,  who  cited,  amongst  others,  a 
typical  instance  in  which  a  young  lady, 
whilst  attending  to  a  paraplegic  father, 
amidst  the  additional  anxieties  consequent 
upon  straitened  circumstances  and  thp 
fatigues  incident  to  teaching  in  order  to 
obtain  the  bare  necessaries  of  Ufe,  became 
at  last,  under  the  mfluence  of  long-contmued 
strain,  together  with  an  abidmg  fear  (mspirea 
by  actual  physical  weakness)  that  she  herseh 
was  becoming  paralysed,  reduced  Jacw 
to  this  condition,  as  the  final  outcome  ot  a 
slowly  increasmg  weakness  (see  Urit.  mea. 
Journ.,  Nov.  6,  1869). 
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Pathology. — Such  a  condition  may  occur 
quite  independently  of  hysteria,  and  be  just 
as  free  from  anything  like  conscious  simu- 
lation or  desire  to  exaggerate.  We  cannot 
sa3'  positively  that  the  state  is  induced  by 
what  is  called  'inhibition,'  or  by  definite 
vascular  spasms  such  as  are  supposed  to 
form  one  of  the  pathological  bases  of  the 
ck'^s  of  so-called  'reflex'  paralyses,  and  yet 
both  these  modifying  influences  over  the 
functional  activity  of  the  spinal  cord  may  be 
in  part  operative  when  imagination,  continu- 
ously excited  in  some  one  direction,  has  a 
tendency  to  pervert  the  fanctional  activity  of 
this  portion  of  the  nervous  S3'stem. 

The  same  conditions  that  exist  as  more 
lasting  states  in  these  cases  probably  exist 
temporarily,  imder  the  influence  of  sugges- 
tion, in  hypnotised  persons.  See  Magnetism, 
Animal. 

Symptoms.— There  is  a  paralysis  of  motion 
in  the  lower  extremities,  more  or  less  com- 
plete, often  partial,  and  generally  without 
impHcation  of  sensibility.  There  is  unabated 
control  over  the  bladder  and  rectum. 

Dr.  Eeynolds  points  out  that,  while  such 
patients  may  be  whoUy  mcapable  of  hfting  a 
foot  from  the  bed,  they  often  find  themselves 
able  to  turn  or  sit  up  without  any  assist- 
ance. And  in  slighter  cases,  though  they 
may  be  unable  to  stand  for  a  moment,  such 
patients  may  yet  be  able  to  move  the  legs 
in  any  du-ection  while  in  the  recumbent 
position. 

Diagnosis.— The  character  of  the  paralysis, 
and  its  limitation  in  range,  is  thought  to  be 
of  importance.  But  still  more  important  is 
the  estabKshment  of  the  fact  of  the  pre- 
existence  of  long-continued  fears  or  fancies 
(in  a  person  of  delicate  or  neurotic  tempera- 
ment), of  such  a  nature  as  to  be  in  accord- 
ance with  the  patient's  now-present  condition 
combined  with  the  absence  of  all  signs  posi- 
tively indicative  of  any  structural  defect  in 
the  spinal  cord. 

Where  such  a  condition  exists  (as  it  may) 
as  a  mere  complication  of  an  actually  exist- 
ing structural  disease,  the  diagnosis  becomes 
either  impossible  or  extremely  difficult.  It 
18,  m  fact,  only  possible  after  prolonged  ob- 
servation and  experience  as  to  the  course  of 
the  symptoms. 

Prognosis.— The  prognosis  is  extremely 
good  if  the  nature  of  the  malady  be  divined, 
and  a  right  course  of  treatment  adopted! 
Under  such  circumstances,  an  almost  com- 
plete ciure  may  easUy  be  brought  about  in  a 
week  or  ten  days ;  but,  failing  this  recogni- 
tion, the  morbid  condition  may,  it  is  said 
under  ordinary  treatment,  persist  for  an 
almost  unlimited  period. 

Treatment.— The  practitioner  must  inspire 
the  patient  with  confidence  that  the  malady 
IS  curable,  and  surround  her  (or  him)  with 
cheerful,  hope-inspiring  attendants  and  in- 
nueiices.   At  the  same  time,  with  the  view 
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of  sujjporting  her  confidence  (if  for  no  other 
reason),  he  should  faradise  the  muscles  of  the 
apparently  paralysed  limbs  daily,  or  have 
recourse  to  firictions  or  massage  combined 
with  passive  movements.  He  must  make 
the  patient  attempt  to  stand  or  walk,  with 
the  necessary  support;  administer  opiates, 
or  bromide  of  potassium  with  chloral,  to 
procure  sleep,  if  necessary;  and  carefolly 
seek  to  restore  the  patient's  general  health 
and  nutrition.  In  this  class  of  cases,  espe- 
cially, it  would  seem  probable  that  the  in- 
fluence  of  'suggestion,'  if  hypnotism  could 
be  induced,  might  be  capable  of  producing 
an  almost  immediate  cure. 

H.  Charlton  Bastian, 


32.  Weurasthenia  Spinalis.— Synon.  ; 
Functional  Nervous  Weakness  of  the  Spinal 
Cord. 

Nature  and  Etiology.— Under  this  name, 
descriptions  have  been  given  of  a  combina- 
tion of  symptoms  not  infrequently  met  with 
m  males  as  well  as  females,  but  more  espe- 
cially in  the  latter.  They  are  supposed  to 
represent  a  condition  of  extreme  nervous 
debility,  coming  on  obscurely,  or  at  all  events 
not  as  a  sequence  of  some  previous  severe 
illness  or  shock.  Still  the  symptoms  met 
with  often  approximate  closely  to  those  per- 
taining to  a  state  of  convalescence  from  some 
serious  febrile  ilhiess  ;  and  are  not  at  all 
unlike  some  of  those  which  may  follow  con- 
cussion of  the  spinal  cord. 

Such  symptoms,  when  occurring  independ- 
ently, are  most  prone  to  show  themselves  in 
those  who  are  naturally  of  a  neurotic  tempera- 
ment. _  They  may  be  excited  by  over-fatigue 
ot  various  kinds,  especially  when  this  has 
been  coupled  with  disturbed  sleep  for  some 
tune.  Prolonged  exercise  or  mental  over- 
work may  have  been  the  particular  exciting 
cause  of  fatigue;  though  perhaps  much 
more  frequently  this  is  to  be  found  in  sexual 
excesses  (of  a  natural  or  unnatural  order), 
either  extending  in  the  form  of  habitual  in- 
dulgence  over  a  considerable  period,  or  as 
more  isolated  but  marked  excesses.  At  other 
tunes,  symptoms  of  neurasthenia  spinalis  set 
m  without  obvious  provocatives  of  either 
type. 

Pathology.— Concerning  the  actual  cause 
of  spinal  neurasthenia  little  or  nothing  can 
be_  said.  Sometimes  there  may  be  the  co- 
existence of  distinct  cerebral  symptoms  of  an 
analogous  type;  though  on  other  occasions 
the  symptoms  are  more  purely  spinal.  This 
malady  is  perhaps  capable  of  being  induced 
by  mere  altered  molecular  states  and  actions 
of  the  tissue-elements  of  the  spinal  cord.  A 
kind  of  persistent  '  fatigue  condition  '  exists. 
Although  some  may  imagine  the  existence  in 
these  cases  of  a  more  than  usually  ana3mic 
condition  of  the  spinal  cord,  of  this,  as  a  fact 
there  is  no  evidence.  To  speculate  upon 
other  modes  in  which  such  a  set  of  symptoms 
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might  be  brought  about  would,  in  the  present 
state  of  our  knowledge,  be  of  little  service. 
There  is,  however,  the  possibility  that  this 
morbid  condition  may  be  due  in  the  main  to 
a  functional  disease  of  the  cerebellum — especi- 
ally if  the  views  of  Eolando  and  others,  as  to 
the  functions  of  this  great  organ,  should  prove 
correct  even  in  part. 

Symptoms. — A  feeling  of  utter  weakness 
and  prostration,  induced  by  even  the  smallest 
amotmt  of  muscular  exertion,  is  the  central 
symptom,  though  this  is  usually  associated 
with  coldness  and  more  or  less  numbness  of 
the  extremities.  Pains,  too,  may  be  felt  in 
the  muscles  of  the  hmbs  and  in  some  parts 
of  the  back,  though  there  is  commonly  no 
tenderness  over  any  part  of  the  spine.  These 
symptoms  may  be  unusually  (Hstinct  after 
any  activity  of  the  genital  function,  and  they 
may  then  be  associated  with  extreme  wake- 
fulness, or  sometimes  with  protracted  in- 
ability to  sleep.  Occasionally,  and  especially 
when  this  latter  symptom  is  not  present, 
the  patients  may  present  a  florid  and  fairly 
healthy  appearance,  strangely  at  variance 
with  the  extreme  debihty  complained  of. 

Diagnosis. — The  points  of  greatest  impor- 
tance are  the  existence  of  extreme  weakness, 
with  no  evidence  of  anything  like  actual 
paralysis,  or  indeed  of  any  symptoms  which 
would  indicate  an  actual  structmal  disease  of 
the  spinal  cord.  This  being  so,  and  diabetes 
being  also  eliminated,  we  may  oftentimes 
(and  especially  where  the  existence  of  one  or 
other  of  the  above-mentioned  exciting  causes 
has  been  established)  pretty  confidently  con- 
clude that  we  have  to  deal  with  what  is  here 
named  '  neurasthenia  spinalis.' 

Prognosis. — A  relief  of  this  condition  is 
ultimately  to  be  looked  for  under  the  influ- 
ence of  rest  and  suitable  treatment;  but  in 
regard  to  the  rapidity  with  which  any  such 
amelioration  of  the  patient's  symptoms  is  to 
be  brought  about,  great  difi'erences  exist  in 
different  cases.  Weeks,  months,  or  even 
years  may  be  required  before  a  natural 
amount  of  vigour  is  restored. 

Treatment. — Eest,  especially  in  the  direc- 
tion of  previous  excesses,  is  the  first  and 
indispensable  reqtiisite.  Every  effort  should 
be  used  to  obtain  regular  and  sound  sleep. 
The  action  of  these  potent  restoratives  should 
be  supplemented  by  a  generous  and  easily 
assimilable  diet,  together  with  a  moderate 
amount  of  stimulants.  Hypophosphites  of 
the  alkalis  with  iron  and  small  doses  of 
strychnine  (which  may  be  conveniently  given 
in  the  form  of  a  syrup)  often  prove  decidedly 
beneficial.  An  abundance  of  fresh  air  is 
desu-able,  and  especially  that  of  elevated  and 
bracing  mountain  situations.  Daily  frictions 
and  massage,  aided  by  stimulating  saUne 
baths,  may  also  prove  to  be  of  much  use ; 
whilst  in  the  more  severe  cases  a  cornplete 
of  Weur-Mitchell  treatment  is  in- 
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dicated. 


H.  Charlton  Bastian. 


33.  Toxic  Spinal  Paralysis.— Under 
this  name  it  wiU  be  right  to  refer  to  a  class 
of  cases  of  paraplegia  produced  by  poisons 
of  various  kinds.  It  constitutes  a  somewhat 
heterogeneous  group,  concerning  which  our 
knowledge  is  still  very  defective. 

Of  the  toxic  agents  taken  into  the  body, 
and  capable  of  entailing  a  paraplegia,  some 
are  minerals  such  as  arsenic  and  lead ; 
others  are  of  vegetable  origin,  such  as  aco- 
nitine,  conine,  veratrine,  prussic  acid,  ergot, 
and  alcohol ;  whilst  others  again  are  of 
animal  origin.  In  the  majority  of  cases, 
their  action  as  '  causes '  is  not  sufficiently 
potent  to  lead  to  paralysis  as  anything  like 
an  invariable  effect.  They  need  the  con- 
currence of  other  favouring  circumstances, 
probably  in  the  main  intrinsic;  but  under 
the  combination  of  conditions  thus  resulting 
a  paraplegia  may  be  induced.  It  is  only  in 
this  attenuated  sense  that  the  above-men- 
tioned poisons  are  to  be  regarded  as  '  causes ' 
of  paraplegia.  They  ought  perhaps,  from 
this  point  of  view,  to  be  considered  as  pre- 
disposing rather  than  as  exciting,  and  in  no 
case  as  proximate,  causes  of  paraplegia. 

Moreover,  investigations  that  have  been 
made  during  the  last  few  years  have  shown 
that  these  various  poisons  act  more  power- 
fully upon  the  peripheral  nerves  than  upon 
the  spinal  cord  itself.  So  that  cases  of  para- 
lysis due  to  lead,  arsenic,  or  alcohol,  may  be 
in  the  main  occasioned  by  changes  in  the 
peripheral  nerves  [see  Neuritis,  Multiple), 
although  some  changes  in  the  spinal  cord 
may  also  co-exist,  which  vary  in  their  nature 
in  different  cases.  They  mostly  take  the 
form  of  atrophy  of  the  ganglion-cells  in  the 
anterior  cornua,  with  some  amount  of  sur- 
rounding sclerosis,  though  occasionally 
minute  foci  of  softening  may  be  met  with. 

Besides  the  more  specific  effects  of  lead  in 
producing  the  above-mentioned  changes  m 
the  peripheral  nerves  and  spinal  cord,  it 
commonly  induces  a  condition  of  lowered 
vitality  which  favours  the  development  of 
degenerative  conditions  in  the  spinal  cord. 
In  such  cases  it  can  generally  only  be  con- 
sidered as  one  among  other  determining 
conditions,  tending  to  bring  about  some  form 
of  paralysis.  In  this  way  it  has  seemed  to 
the  writer  to  be  occasionally  one  of  the  con- 
current causes  in  the  production  of  primary 
lateral  sclerosis  or  of  progressive  muscular 
atrophy. 

These  considerations  will  help  to  account 
for  the  fitfiil  and  irregular  manner  in  which 
arsenic,  lead,  or  alcohol  (and  probably  to  a 
similar  extent  other  toxic  substances)  gi^e 
rise  to  paraplegic  symptoms  in  those  who 
have  taken  them  to  excess.  Thus,  accord- 
ing to  Tanquerel  des  Planches,  oiit  ot  ^UU 
cases  of  lead-poisoning,  in  only  fifteen  cim 
the  paralysis  miplicate  the  lower  extremities , 
and  in  only  one  of  these  did  it.o°°"f/s  a 
distinct  paraplegia.    This  case  might,  tliere- 
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fore,  have  been  a  coincidence  rather  than  a 
definite  result  of  the  taking  of  lead.  Again, 
in  regard  to  arsenic,  it  is  true  that  in  certain 
cases  Orfila  observed  paraplegic  conditions 
in  dogs  which  had  taken  large  quantities  of 
this  drug;  but  such  symptoms  would  seem 
to  be  met  with  only  occasionally  as  a  result 
of  acute  arsenical  poisoning  in  man,  and 
with  equal  rarity  in  those  who  habitually 
consume  large  quantities  of  this  substance. 

The  notion  was  advanced  by  Moxon  that 
a  certain  class  of  poisons,  which  own  the 
common  property  of  being  'depressants  of 
the  circulation,'  have  a  tendency  to  paralyse 
the  hind-legs  rather  than  the  fore-legs  of 
anunals.     In    this    group    are  included 
aconitine,  conine,  and  possibly  also  veratrine, 
chloral  hydrate,  and  prussic'  acid.    He  was 
of  opmion  that  these  drugs  act  by  causing 
further  hnpediments  '  to  the  exceedingly  and 
peculiarly  difficult  blood-supply  of  the  caudal 
end  of  the  spmal  cord '  {Brit.  Med.  Jov/rn. 
AprH  2,  1881,  p.  498).    It  should  be  borne 
m  mmd  that  extreme  feebleness  of  blood- 
current  is  of  itself  a  common  cause  predis- 
posmg  to  the  occurrence  of  thrombosis  both 
m  arteries  and  in  vems,  and  that  such  a 
condition  may  intervene  in  some  of  these 
cases  of  poisoning,  and  lead  to  the  develop- 
ment of  paraplegia.    THs  would  enable  us 
to  account  for  the  otherwise  inexphcable  fact 
of  the  mamtenance  of  the  paralysis  long 
after  other  effects  of  the  poison  have  passed 
away. 

Prognosis  and  Treatment.— The  pro- 
gnosis in  this  class  of  cases  is  generally  good. 
Often,  indeed,  the  mere  cessation  from  the 
consumption  of  the  poison,  aided  by  favour- 
able conditions  for  the  maintenance  of  the 
general  health,  suffices  to  restore  the  patient 
to  health.  In  the  more  severe  cases,  how- 
ever, the  treatment  has  to  be  prolonged,  and 
we  must  avail  ourselves  of  all  the  local 
measures  mdicated  in  the  article  Neuritis 
Multiple,  in  order  to  bring  about  a  very 
gradual  restoration  of  the  patient's  strength. 

H.  Charlton  Bastian. 


SPINAL    IRMTATION.-Synon.  : 

Eachialgia  ;  Fr.  RacUalgie ;  Ger.  BiicJcgrat. 
schmerz.  ^ 

DEFiNiTioN.-Notwithstanding  the  doubts 
that  have  been  entertained  by  many  authori- 
ties, both  British  and  foreign,  spmal  irritation 
IS  an  affection  which  has  a  real  existence  and 
deserves  a  special  name.  Although  spinal 
irntation  may  be,  Hke  other  affections,  allied 
with  or  caused  by,  various  organic  or  func- 
tional nervous  diseases,  the  name  ought  to 
be  kept  for  a  special  spinal  complaint,  chiefly 
Characterised  by  a  morbid  excitabiHty  of  the 
sensitive  nerves  of  the  spine,  manifesting 
tself  by  spontaneous  pains,  and  by  tenderness 
under  pressure  or  when  the  affected  parts 
are  moved.  '■ 

Etiology.— Eachialgia  is  more  common 
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in  certam  countries  than  in  others— more  bo, 
particularly,  in  Great  Britain,  Ireland,  and  the 
United  States  than  in  Continental  Europe 
This  probably  accounts  for  the  fact  that  this 
aflection  was  first  studied  and  described  by  a 
number  of  Irish  and  American  writers.  Sex 
IS  an  important  setiological  element :  out  of 
304  cases  collected  by  the  two  Griffins  and 
by  Hammond  there  were  only  forty -two  men. 
The  writer  has  seen  it  in  five  men  only  out 
of  rnore  than  eighty  cases.    It  occurs  chiefly 
in  girls  between  fifteen  and  twenty-five.  As 
regards  other  causes,  the  moat  important  are 
excessive  walking  or  driving ;  violent  move- 
ments of  the  spine,  or  a  blow  upon  it ;  abuse 
of  sexual  intercourse ;  masturbation ;  and 
severe  diseases,  such  as  typhoid  fever,  scar- 
latina, fever  and  ague,  dysentery,  and  diph- 
theria. 

Anatomical  Characters  and  Pathology. 
In  simple  rachialgia  there  is  no  organic 
alteration  that  the  naked  eye  can  see,  or  the 
microscope  can  show.    At  most  a  congestion 
IS  sometimes  found.    Still,  organic  affections 
of  the  spine  and  its  fibrous  tissues  may  give 
rise  to  this  neurosis,  so  that  a  necropsy  may 
show  pathological  alterations  of  various  kinds 
in  these  parts.    As  regards  the  physiological 
pathology  of  spinal  irritation,  the  symptoms 
belong  to  two  distinct  groups,  one  composed 
of  local  morbid  manifestations,  and  the  other 
of  distant  ones.   As  regards  the  first  of  these 
groups,  it  includes  tenderness  and  the  various 
kinds  of  pain ;  there  is,  in  a  measure,  some 
simiHtude  between  these  symptoms  and  those 
of  neuralgia.     The  tenderness  especiaUy  is 
often  similar  to  that  which  is  detected  m 
sorue  points  of  a  nerve  attacked  with  neur- 
algia.   But  there  are  differences  (especially 
as  regards  the  kinds  of  pam)  which  prevent 
a  complete  assimilation  of  rachialgia  with  a 
common  neuralgia.  The  group  of  symptoms 
appearing  at  a  distance  firom  the  spine  is 
composed  of  reflex  or  direct  effects  of  irri- 
tation  of  the  spinal  nerves.    Among  these 
symptoms  we  find  referred  sensations,  mus- 
cular spasms,  increased  tonicity,  contraction 
or  dilatation  of  blood-vessels,  trembling, 
alterations  of  secretion  and  nutrition,  palpi- 
tations or  inhibition  of  the  heart,  disturbances 
of  breathing,  and  various  others. 

Sir  Eichard  Quain  communicates  to  the 
writer  his  conviction  that  spinal  pain  and 
tenderness  exist  more  often  as  transmitted  or 
referred  phenomena  connected  with  morbid 
states  of  mucous  membranes  than  is  gene- 
rally recognised.  Thus  he  finds  pain  present 
over  the  posterior  cervical  region  in  cases 
of  congestion  or  follicular  disease  of  the 
mucous  membrane  of  the  pharynx  and  adja- 
cent parts.  In  the  dorsal  region  the  like  pains 
and  tenderness  are  constantly  found  in  cases 
of  gastrodynia,  associated,  it  may  be,  with 
morbid  states  of  the  mucous  membrane  of  the 
stomach.  In  the  lumbar  and  sacral  regions 
similar  conditions  are  traceable  in  connexion 
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with  disordered  states  of  the  mucous  mem- 
brane of  the  intestines,  or  of  the  urinary  and 
genital  organs.  As  we  find  extreme  sensi- 
tiveness of  the  retina  in  cases  of  disease  of 
the  conjunctiva,  or  as  we  find  pain  at  the 
end  of  the  penis  in  cases  of  stone  in  the 
bladder,  so  may  we  have  many  of  these 
other  reflex  or  referred  troubles  in  connexion 
with  distant  disorders. 

Symptoms.— Spinal  tenderness. — This  is 
the  essential  and  only  constant  feature  of 
rachialgia.     Its  existence,  however,  might 
not  be  found  out  if  questions  were  merely 
asked,  or  a  cursory  examination  were  made, 
as  the  symptom  may  be  slight  and  locaUsed 
in,  or  rather  aroimd,  one  vertebra,  and  the 
patient  may  not  be  aware  of  its  presence.  It 
may  be  found  in  any  part  of  the  spine,  and 
correspond  to  only  one,  to  many,  or  even 
to  all  of  the  vertebrae.    When  very  limited, 
tenderness  exists  more  frequently  at  the  lower 
part  of  either  the  dorsal  or  the  cervical  re- 
gion, less  often  in  the  latter.   The  symptom 
is  elicited  ia  two  ways — by  pressure  or  by 
movement.    When  the  tenderness  is  slight, 
pressure  will  succeed  in  showing  its  existence, 
while  a  movement  might  prove  ineffectual. 
It  is  essential  to  be  extremely  cautious  in 
making  pressure,  as  not  only  a  considerable 
and  lasting  pain  may  result  from  sudden  and 
great  pressure,  but  very  serious  convulsive, 
paralytic,  or  psychic  manifestations  may  be 
produced.  The  writer  has  seen  cases  in  which 
attacks  of  catalepsy,  of  tonic,  clonic,  or  cho- 
reic movements,  of  temporary  (and  in  one 
case  of  prolonged)  paralysis  of  the  lower  or 
upper  lunbs,  of  exophthalmos  with  mental 
disorder,  and  the  like,  had  been  caused  by 
heavy  pressure   on  the  cervical  or  dorsal 
vertebrae.    Usually  the  place  where  pressure 
gives  rise  to  the  greatest  pain  is  the  spinous 
process.    Sometimes,  however,  the  disorder 
is  unilateral,  and  then  the  seat  of  greatest 
tenderness  is  the  transverse  process.  Very 
frequently  myalgia  co- exists  with  rachialgia, 
and  then  the  muscular  masses  so  attacked, 
on  one  or  on  the  two  sides  of  the  spine,  are 
very  tender  under  pressure.    There  is  often 
hyperalgesia  of  the   skin  itself;    and  the 
writer  found  this  so  great  in  one  case,  that  any 
unexpected  touch,  or  even  a  gentle  breath  of 
air  on  the  skin,  made  the  patient  (a  strong 
and  courageous  man)  scream  out.    The  tac- 
tile hypergesthesia  in  that  case  was  also  so 
great  that  the  two  points  of  the  aesthesio- 
meter,  which  on  the  spine  are  felt  by  a  healthy 
person  only  when  distant  one  from  the  other 
at  least  an  inch  and  a  half,  were  distinctly 
recognised  when  distant  less  than  a  line,  that 
is,  when  almost  touching  each  other.    In  a 
number  of  cases  sensibility  is  morbidly  in- 
creased in  every  nerve -fibre  of  all  the  tissues 
of  one  or  more  vertebrae  and  of  the  neigh- 
bouring parts.    There  is  no  absolute  relation 
between  the  pain  caused  by  ^jressure  and  the 
constant  spontaneous  pain  existing  in  many 


cases,  as  there  may  be  considerable  tender- 
ness without  any,  or  with  very  little,  ppon- 
taneous  pain,  and  there  may  be  only  mode- 
rate tenderness  although  a  constant  or  almost 
constant  severe  pain  is  complained  of. 

Tenderness  is  often  discovered  by  move- 
ment of  the  spine  performed  voluntarily  or 
involimtarily  by  the  patient,  or  produced,  for 
diagnosis'  sake,  by  the  physician.  Generally, 
however,  the  pain  thus  generated  is  some- 
what different  from  that  due  to  pressure  on 
the  spinous  processes,  and  is  chiefly,  if  not 
only,  an  increase  of  the  constant  spontaneous 
pain. 

Pains  referred  to  the  periphery  of  the  body 
or  to  internal  organs  are  often  associated 
with  local  tenderness  developed  by  pressure. 
These  transmitted  pains,  as  well  as  the  local 
pains  caused  by  pressure,  may  last  for  hours, 
or  even  for  days,  showing  how  carefully  the 
examination  for  tenderness  should  be  made. 
It  is  well,  when  we  have  to  deal  with  hys- 
terical or  timid  patients,  to  judge  of  the 
desree  of  tenderness  more  from  the  sudden 
and  involuntary  movement  of  the  spine, 
when  we  press  upon  it,  than  from  the  pa- 
tient's statements  as  regards  the  degree  of 
local  or  referred  pains  felt.  The  amount  of 
blushing  of  the  face  when  a  tender  spine  is 
pressed  upon  is  also  a  means  of  appreciating 
the  degree  of  tenderness,  especially  when  the 
affected  part  is  in  the  lower  third  of  the 
cervical  region,  or  the  upper  third  of  the 
dorsal  region. 

Sjyontaneous  spinal  pain. — This  symptom 
is  less  important  than  tenderness,  because  it 
is  not  constant,  and  also  because  it  often 
exists  in  organic  spinal  complaints.  It  is 
increased  in  most  cases  by  pressure  on  the 
spine  or  by  movement  of  it.  According  to  Dr. 
Hammond's  observation,  it  is  found  in  about 
one  case  out  of  three  of  spinal  irritation. 
The  writer  believes  that  its  frequency  is 
much  greater.  It  is  quite  variable  in  its 
character  and  degree.  It  may  consist  only  or 
chiefly  in  a  feeling  of  heaviness,  of  coldness, 
of  heat,  of  pricking,  or  of  itching.  In  many 
cases  it  increases,  in  some  cases  it  decreases, 
when  the  sitting  or  standing  posture  is  as- 
sumed. Lying  flat  on  the  back  usually 
diminishes  it,  but  sometimes  increases  it.  Its 
seat  is  generally  at  the  point  where  the  spinal 
nerves  emerge  from  the  spine,  resembling  m 
this  respect  a  neuralgic  pain. 

Functional  disturbances  of  the  viscera.—- 
Eachialgia  is  often  followed  or  accompanied 
by  various  functional  disorders,  more  or  less 
directly  caused  by  it.  The  stomach  and  tne 
heart  are  the  parts  chiefly  affected;  but  other 
viscera  (the  liver,  the  kidneys,  or  the  bowels; 
are  also  sometimes  affected. 

Vaso-motor  disturbances.  —  These  may 
appear  anywhere,  but  the  face  exhibits  them 
more  often  and  more  intensely  than  other 
parts.  They  consist  chiefly  in  alternations 
of  great  paleness  and  flushing. 
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Motor  disturbances. — A  fixed  contraction 
of  some  muscles,  especially  in  the  forearm, 
has  been  pointed  out  by  Mr.  Teale.  The  late 
Dr.  C.  B.  Radclifle  said  that  this  contraction 
does  not  disappear  during  sleep.  This  slight 
rigidity  increases  when  an  effort  is  made  to 
loosen  it.  A  great  variety  of  other  motor 
disturbances  may  appear  in  this  affection,  as 
will  be  mentioned  hereafter. 

The  symptoms  of  rachialgia  necessarily 
vary  with  the  different  regions  of  the  spine. 

1.  Cervical  Region.— Spinal  irritation 
is  very  frequent  in  this  region,  although  less 
so  than  in  the  dorsal.   More  than  elsewhere, 
pressure  on  the  spine,  when  the  disorder  is 
in  the  neck,  will  produce  referred  sensations. 
For  instance,  pressure  on  the  two  upper  ver- 
tebra; may  cause  pain  in  the  forehead  ;  pres- 
sure on  the  third  and  fourth  vertebrae  a  pain 
in  the  pharynx;  and  on  the  last  cervical  a 
pain  behind  the  sternum.    According  to  the 
best  observers,  the  following  symptoms  have 
been  noticed  in  cases  of  cervical  spinal  irri- 
tation   vertigo,  headache,  psychical  disturb- 
ances, insomnia,  nightmare,  neuralgic  pains 
in  the  head,  face,  neck,  shoulders,  chest,  and 
upper  limbs,  contraction  of  flexor  muscles  in 
the  forearms,  clonic  spasms,  fibrillary  move- 
ments in  the  shoulders  and  arms,  distinrb- 
ances  in  phonation  and  deglutition,  dyspnoea, 
spasmodic  cough,  famtmg,  and  palpitation  of 
the  heart. 

2.  Dorsal  Region.— This  is  the  region 
most  frequently  attacked.  The  stomach  is 
the  prmcipal  seat  of  disturbance  in  dorsal 
rachialgia.  It  shows  its  irritation  by  pain, 
pyrosis,  eructations,  nausea,  and  vomiting. 
Palpitation  of  the  heart  is  not  rare;  but 
dyspnoea  and  cough  are  less  frequent  than 
m  cervical  rachialgia.  So  are  neuralgic 
pams,  involuntary  movements,  and  tonic 
spasms. 

3.  Lumbar  Region.— Rachialgia  is  rarely 
locahsed  m  the  lumbar  region.  It  manifests 
itself  or  18  accompanied  by  the  following 
symptoms:  neuralgia  in  the  lower  limbs 
nayalgia  m  the  lumbar  and  abdominal  re- 
gions, pamful  spasms  of  the  vesical  or  anal 
sphmcters,  uterine  and  ovarian  pains,  with 
or  without  menstraal  disturbances,  and  dis- 
orders of  motihty,  such  as  tonic  or  choreic 
movements  m  the  lower  limbs  and  pseudo- 
paraplegia. 

f  General  Rachialgia.— It  is  assuredly 
quite  rare  to  find  every  vertebra  tender, 
rhe  writer  has  seen  it  but  twice.  But  it 
is  not  so  rare  to  find  cases  in  which  almost 
every  part  of  the  spine  is  affected.  Hyper- 
ffisthesia  is  then  usually  greater  than  in 
locahsed  rachialgia.  The  pains  produced 
even  by  the  gentlest  pressure  on  one  spinous 
process  usually  extend  to  the  whole  vertebral 
column.  The  various  symptoms  pointed  out 
as  due  to  locahsed  spinal  irritation  are  pre- 
sent here  together,  and  show  themselves  in 
the  four  limbs,  the  head,  the  neck,  the  trunk 
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and  the  internal  organs— especially,  how- 
ever, in  the  heart  and  the  stomach. 

Diagnosis.— The  symptoms  of  spinal  irri- 
tation are  so  characteristic  that  it  is  only  in 
cases  of  compHcation  of  this  affection  with 
another  that  doubts  might  arise.    A  sprain 
of  the  spine,  intense  congestion  of  the  cellular 
tissue  and  of  the  muscles,  and  inflammation 
of  the  parts  close  to  the  spine,  involviag  the 
fibrous  tissue  binding  together  the  vertebrse, 
and  due  to  some  traumatic  cause,  will  certainly 
give  origin  to  the  local  and  sympathetic 
symptoms  of  spinal  irritation,  together  with 
those  due  to  inflammation  or  considerable 
congestion.  There  cannot  be  a  mistake.  Two 
distinct  morbid  states,  then,  follow  a  blow  or 
some  other  traumatic  agency  affecting  the 
spine.   In  the  same  way  we  find  hysteria  co- 
existing with  spmal  irritation.    Indeed,  it  is 
extremely  rare  to  find  that  hysteria,  beginning 
by  any  symptom,  will  not  soon  be  accompanied 
by  some  degree  of  spinal  irritation ;  and,  on 
the  other  hand,  in  almost  all  cases  of  genuine 
spinal  irritation,  more  or  less  marked  hysteri- 
cal symptoms  will  appear,  so  that  these  two 
affections  ahnost  always  are,  at  least  partly, 
blended  together.    The  singular  and  rare 
affection  described  by  Trousseau  tmder  the 
name  of  tetany  can  hardly  be  mistaken  for 
rachialgia,  not  only  because  the  most  im- 
portant symptoms  of  spinal  irritation  are  ab- 
sent or  very  slight  in  tetany,  but  also  because 
m  this  last  affection  the  muscular  contraction 
is  generally  accompanied  by  trembling,  anas- 
thesia,  and  a  feeling  of  great  fatigue.  Tetanus, 
and  the  organic  affections  of  the  spinal  cord 
and  its  menmges,  may  be  put  aside,  as, 
although  there  may  be  spinal  tenderness  in 
some  of  those  affections,  especially  in  menin- 
gitis, the  other  symptoms  clearly  estabhsh 
their  existence,  and  not  that  of  mere  rachi- 
algia.   The  same  may  be  said  of  Pott's  dis- 
ease, or  other  morbid  structural  alterations  of 
the  vertebrae. 

Prognosis.— It  is  impossible  to  agree  with 
those  physicians  who  take  a  light  view  of 
spinal  irritation.  Although  a  cure  can  often 
be  obtained,  and  sometimes  very  quickly,  this 
affection,  when  at  all  severe,  wUl  frequently 
resist  treatment,  or  reappear  after  a  tempo- 
rary cure.  The  writer  would  say,  however, 
that  many  patients  refuse  to  submit  to  the 
most  energetic  means  of  treatment,  and  that, 
therefore,  we  cannot  know  what  would  have 
been  their  fate  under  better  means  than  those 
used.  Still,  death  is  never  caused  in  a  direct 
way  by  this  affection.  Its  worst  feature  is 
that  it  renders  the  patient  most  miserable, 
from  pains,  weakness,  and  the  various  func- 
tional disorders  it  produces. 

Treatment.— In  this  affection  the  cause  ' 
ought  first  to  be  removed,  if  possible.  Anamia 
exists  so  frequently,  and  participates  so  cer- 
tainly in  the  production,  or  at  least  in  the 
persistence,  of  the  symptoms,  that  the  writer 
can  easily  accept  the  statement  of  some 
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phj'sicians,  that  certain  remedies,  such  as  iron, 
quinine,  the  mineral  acids,  alcohohc  stimu- 
lants, cod-liver  oil,  arsenic,  and  nux  vomica, 
have  been  used  successfully  against  rachialgia. 
Indeed,  some  of  these  means — one  or  another, 
according  to  special  circumstances — ought 
almost  always  to  be  used.  The  writer's  own 
experience  does  not  confirm  that  of  Dr.  Ham- 
mond as  regards  the  beneficial  effects  he 
attributes  to  zinc.  Internal  remedies  taken  by 
the  mouth  are  certainly  less  important  than 
external  ones,  or  medicines  used  by  subcuta- 
neous injection.^  Hypodermic  injection  may 
be  used  in  certain  cases,  but  with  great  discre- 
tion, as  the  habit  should  not  be  encouraged. 
When  the  pain  or  tenderness  is  localised  in 
a  small  part  of  the  spine,  the  writer  has 
obtained  great  relief  from  the  use  of  fric- 
tions with  an  ointment  composed  of  aconi- 
tine,  two  grains ;  veratrine,  four  grains ;  and 
lard,  two  drachms.    Every  counter-irritant, 
including  galvanism  (if  we  can  look  upon 
it  in  such  a  way),  has  been  used  with 
benefit  in  some  cases.    Applications  of  ice 
and  of  the  actual  cautery  will  be  found  to 
be  the  best.    Ice  may  be  employed,  finely 
pounded,  as  a  kind  of  poultice,  applied  on  a 
large  surface  and  on  the  bare  skin,  or  in 
frictions  on  the  two  sides  of  the  spine,  and 
by  either  process  only  for  three  to  six  minutes, 
twice  a  day.    If  there  be  no  success  by  these 
means,  the  application  of  a  very  hot  piece  oi 
flannel  on  the  principal  seat  of  pain  is  advis- 
able, followed  after  five  minutes  by  the  appli- 
cation of  ice  according  to  one  or  other  of  the 
preceding  methods.    When  the  whole  spine 
is  tender  or  painful,  each  of  its  three  regions 
should  be  treated,  one  after  the  other.  Next 
if  not  first  in  importance  is  the  use  of  the 
actual  cautery,  after  the  following  rules : 
First,  the  instrument  must  be  at  white  heat ; 
secondly,  its  terminal  part  must  have  a  very 
small  surface  ;  thirdly,  it  must  be  applied 
quickly  although  firmly;  fourthly,  on  each 
day  of  application,  three  or  four  cauterisa- 
tions must  be  made  on  each  side  of  the  spine, 
and  these  irritations  must  extend  over  two  or 
three  inches  in  length ;  fifthly,  the  operation 
is  to  be  repeated  every  day  for  eight  or  ten 
days,  care  being  taken  that  the  instrument 
be  passed  each  time  on  unaltered  skin.  The 
writer  uses  a  Paquelin  cautery,  with  which 
there  is,  when  the  above  rules  are  strictly 
adhered  to,  neither  great  pain  nor  a  sore 
produced.    The  outer  layer  of  the  skin  dries 
up  and  becomes  brown,  but  there  is  no  bUster 
or  ulcer  or  purulent  discharge.    This  is  a  most 
valuable  means  of  treatment,  especially  when 
the  pain  and  tenderness  of  the  spine  are 
intense. 

1  To  this  general  statement  an  exception  ought  to 
be  made  in  the  case  of  remedies  directed  to  the  cure 
of  the  morbid  state  of  the  mucous  membrane  which 
may  be  the  origin  of  referred  spinal  pains— such  as 
nitrate  or  oxide  of  silver,  bromides  and  alkahs 
combined  with  belladonna. — Editob. 


If  all  the  means  already  mentioned  have 
failed,  or  even  when  they  have  not  been 
tried,  and  when  the  affection  occupies  a  great 
part  of  the  spine,  if  the  patient  is  quite  sub- 
missive and  willing  to  do  as  she  is  told,  ab- 
solute rest  of  the  tender  and  painful  parts  is 
to  be  employed.    In  Hilton's  valuable  work 
on  Best  cmd  Pa/in,  the  rules  are  given  which 
must  be  followed  in  such  cases.    The  words 
absolute  rest  express  exactly  what  is  needed. 
It  would  be  worse  than  useless  to  make  a 
patient  with  spinal  irritation  lie  down,  and 
stay  in  bed  for  two,  three,  or  four  weeks,  if 
he  or  she  were  allowed  to  turn  in  bed,  or  to 
move  the  spine  at  all  at  the  affected  part.  If 
the  rest  of  the  part  is  really  absolute  and 
constant,  a  cure  is  almost  always  obtained 
after  a  few  weeks.    So  long  as  this  difficult 
treatment  lasts,  every  attention  must  be  paid 
to  the  nourishment,  to  the  state  of  the  bowels, 
and  to  the  occupation  of  the  mind  of  the 
patient.   It  need  not  be  said  that  other  means 
of  treatment  (especially  subcutaneous  injec- 
tions against  pain)  are  to  be  used  during  the 
period  of  rest.    Fresh  air  must  be  admitted 
to  the  room  as  far  as  the  season  allows. 
The  muscles  of  the  limbs  (which  are  to  be 
left  without  voluntary  movement)  are  to  be 
gently  galvanised  daily,  so  as  not  only  to 
improve  their  nutrition,  but  to  act  also  on 
the  general  cfrculation  of  the  blood.   On  get- 
ting out  of  bed,  when  it  is  ascertained  that 
both  pain  and  tenderness  have  disappeared 
from  the  spine,  the  patient  must  for  a  time 
(a  week  or  more)  be  most  careful  to  avoid 
moving  much  the  parts  which  have  been 
affected. 

The  writer  cannot  conclude  this  article 
without  referring  the  reader  to  a  lecture  by 
Dr.  Weir  Mitchell  of  Philadelphia,  in  which 
rules  not  essentially  different  from  the  above 
are  given.  See  '  Eest  in  the  Treatment  of 
Nervous  Disease,'  in  A  Series  of  American 
Clinical  Lectures,  vol.  i.  No.  4  ;  New  York, 
1875.  C.  E.  Beown-Sequard. 

SPINE,  Diseases  and  Cxirvatures 
of.  —  Synon.  :  Fr.  Maladies  et  Corbures 
du  Bhachis ;  Ger.  Kranhheiten  und  Kriim- 
mungen  des  Biichgrates. 

General  Remarks.— The  vertebral  colunm 
is  a  complex  anatomical  structm-e,  consisting 
of  large  masses  of  bone,  chiefly  cancellous, 
forming  the  bodies  of  the  vertebrae;  large 
flat  discs  of  fibre -cartilage  placed  between 
the  bodies  of  the  vertebrae ;  and  connectmg 
ligamentous  structures.  On  either  side  ot 
and  behmd  the  vertebral  canal,  in  which  tne 
spinal  cord  is  placed,  are  the  oblique  articu- 
lating, and  the  spmous  processes,  with  wincn 
are  connected  the  large  group  of  muscles, 
whereby  the  various  movements  ol  ine 
epmal  column  are  regulated,  and  the  ereci. 
position  of  the  body  is  mamtained.  .  , 

AU  these  structures  are  liable  to  special 
forms  of  disease,  such  as  are  met  wiin  ^ 


SPINE,  DISEASES  AND   CUEVATUEES  OP 


861 


other  parts  of  the  hody  where  similar  struc- 
tures exist.    Hence  a  certain  analogy  may 
be  traced  between  the  most  ordinary  forms 
of  disease  which  occm'  in  the  spinal  column, 
and  the  joint-diseases  of  the  extremities ; 
but  the  absence  of  articular  cartilage  and 
synovial  membrane  between  the  bodies  of 
the  vertebrae  destroys  much  of  the  analogy. 
Nevertheless,  in  the  ordinary  form  of  disease 
of  the  spinal  column,  or  'Pott's  disease,'  we 
have,  as  its  chief  characteristics,  caries  and 
necrosis  of  bone,  with  tdceration  of  the  inter- 
vertebral cartilage,  accompanied  by  suppt-i^cu- 
tion.  The  ligaments  are,  as  in  other  parts  of 
the  body,  especially  liable  to  the  rheumatic 
form  of  inflammation.    The  muscles  are 
especially  Hable  to  paralytic  and  spasmodic 
affections,  such  as  occur  in  the  muscles  of 
the  extremities,  and  other  parts  of  the  body. 
The  spine  is  also  very  hable  to  various  forms 
of  curvature.    Other  forms  of  disease,  such 
as  tubercular  deposits,  cystic  and  malignant 
growths,  are  occasionally  met  vsdth,  but  do 
not  require  special  description  in  connexion 
with  the  spinal  column.    The  diseases  of  the 
spinal  cord  and  its  membranes  are  described 
in  other  articles.    The  only  affections,  there- 
fore, which  demand  special  consideration 
in  this  place  are  (1)  Pott's  Disease,  with  its 
resulting  angular  curvature ;  and  (2)  Lateral 
Curvature. 

1.  Pott's  Disease  of  the  Spine. — 
Synon.  :  Kyphosis  ;  Spmal  Caries ;  Fr.  Mai 
Vertebral  de  Pott;  Ger.  Die  Pott'sche 
KranJcheit. 

Definition. — A  destructive  disease  of  the 
spinal  column,  depending  upon  ulceration  of 
the  intervertebral  cartilages ;  generally  asso- 
ciated with  caries  and  necrosis  of  the  bodies 
of  the  vertebrae ;  and  named  after  the  dis- 
tinguished surgeon  Percival  Pott,  who  first 
described  its  pathological  characters, 

Etiology  and  Anatomical  Chaeacters. 
Pott's  disease  of  the  spine  may  be  either  of 
local  or  of  constitutional  origin.  When 
local,  it  results  from  injury ;  and  the  vio- 
lence may  be  either  direct  or  indirect. 

The  disease  may  commence  either  in  the 
intervertebral  cartilages,  or  m  the  bodies  of 
the  vertebrae.  In  the  majority  of  casos 
ulceration  of  one  or  more  intervertebral  car- 
tilages occurs,  as  the  result  of  subacute  in- 
flammation;  and  the  adjacent  surfaces  of 
the  bodies  of  the  vertebrae  become  destroyed 
by  oaries  and  necrosis.  "When  the  disease 
commences  in  the  bones,  primary  necrosis 
occurs  in  one  or  more  of  the  bodies  of  the 
vertebrae,  as  it  is  observed  to  do  in  other 
situations  where  cancellous  bone  exists  in 
large  masses.  In  a  later  stage,  the  osseous 
and  cartilaginous  structures  are  aU  involved 
in  the  destructive  process,  abscess  may  de- 
velop, and  a  chasm  is  formed  in  the  anterior 
part  of  the  spinal  colimin,  which  subse- 
quently becomes  bent  upon  itself,  the  spinous 
processes  projecting  posteriorly  so  as  to  pro- 


duce the  distortion  described  as  angular 
I  curvature  of  the  spine.  The  angular  form 
of  the  projection  is  most  marked  in  the 
dorsal  region,  in  consequence  of  the  natm-al 
curve  of  the  spinal  column  m  a  posterior 
du-ection,  and  also  from  the  length  of  the 
spinous  processes.  In  the  cervical  and  lum- 
bar regions  an  opposite  condition  obtains, 
and  an  obtuse  posterior,  rather  than  angular, 
projection  occurs;  and  this  may  be  absent, 
even  in  cases  of  extensive  disease. 

If  the  case  proceed  favourably  towards  a 
curative  termination,  the  destructive  pro- 
cesses become  arrested,  and  a  healthy  repa- 
rative process  is  established,  terminating  in 
bony  ankylosis  between  the  bodies  of  the 
vertebrae,  which  have  become  approximated 
after  the  loss  of  structure.  Ossification  also 
proceeds  along  some  of  the  ligamentous 
structmres  passing  between  the  laminae,  as 
well  as  between  the  spinous  processes.  Thus 
the  resulting  angular,  or  posterior,  projection 
becomes  a  persistent  deformity — a  deformity 
essential  to  the  cure  of  the  case. 

Cases  traceable  to  direct  violence  are  of 
more  frequent  occurrence  in  adult  life — for 
instance,  the  fall  of  earth  from  the  roof  of  a 
tunnel  upon  the  back  of  a  man,  in  the  stoop- 
ing position ;  the  fall  of  a  sack  of  wheat  upon 
the  back  of  a  person  passing  under  it ;  or  a 
fall  from  a  ladder.  The  evidence  of  direct 
injury  is  not  so  easily  obtained  when  the 
disease  occurs  in  childhood,  but  occasionally 
we  see  spinal  curvature  developed  in  robust 
and  healthy  children,  who  have  never  had 
any  previous  illness,  and  whose  family  his- 
tory is  exceptionally  good.  In  such  cases 
we  can  hardly  doubt  that  some  slight  ac- 
cident, met  with  in  boisterous  play,  must 
have  been  the  immediate  catise  of  the  dis- 
ease ;  and  in  some  instances  the  writer  has 
obtained  undoubted  evidence  to  this  effect. 
The  immediate  symptoms  are  slight  and 
transient,  but  in  the  course  of  a  few  months 
conclusive  evidence  of  the  existence  of  disease 
is  developed. 

Indirect  violence  frequently  gives  rise  to 
Pott's  disease  of  the  spiae,  and  in  aU  prob- 
abihty  lays  the  foundation  of  the  mischief  in 
the_  greatest  number  of  cases,  although  the 
accident,  as  a  producing  cause,  cannot  be 
traced  in  every  instance,  especially  when  the 
disease  occurs  in  childhood,  as  it  most  fre- 
quently does.  The  kind  of  accident  aUuded 
to  is  a  rick  or  twist  of  the  spine,  as,  for 
example,  when  a  child,  imitating  the  clown  in 
a  pantomime,  turns  head  over  heels,  or  when 
a  boy  is  taken  up  by  the  arms  and  swuu"- 
round  by  a  man  on  to  his  back  in  play.  The 
latter  occurred  to  a  boy  who  was  for  several 
years  under  the  writer's  care  ;  the  immediate 
symptoms  were  not  severe,  and  passed  off  in 
a  short  time,  but  disease  of  the  spine  was 
gradually  developed,  with  external  abscess, 
through  which  portions  of  necrosed  bone 
came  away;  the  boy  ultimately  recovered 
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A  fall  out  of  bed  has  frequently  been  known 
to  lay  the  foundation  of  spinal  disease,  and 
m  many  of  these  accidents  there  is  no  evi- 
dence of  direct  injury  to  the  spine.  In  young 
adults,  a  rick  or  twist  of  the  spine  received 
m  wresthng,  and  m  the  rough  game  of  foot- 
ball, or  by  a  fall  from  a  horse,  has  been 
known  to  precede  the  development  of  disease 
without  any  direct  blow  upon  the  spine.  In 
all  these  cases,  the  injury  done  to  the  articu- 
lation is  in  all  probability  by  laceration  of 
the  ligaments,  just  as  in  severe  sprains  at  the 
knee  and  ankle-joint;  and  when  such  an  in- 
jury occurs  in  a  person  of  markedly  strumous 
constitution,  the  destructive  inflammatory 
processes  of  ulceration  and  caries  usually 
follow,  as  they  do  at  other  articulations, 
when  local  and  constitutional  causes  are 
combined. 

When  of  constitutional  origin,  disease  of 
the  spine  is  generally  developed  in  children 
in  whom  we  have  sufficient  evidence  of  a 
strimious  constitutional  condition,  frequently 
associated  with  a  consumptive  family  history ; 
still  cases  are  often  met  with  where  we  have 
no  such  indications,  but  in  which  the  disease 
has  been  developed  during  a  condition  of 
induced  constitutional  debihty,  that  is,  after 
an  attack  of  scarlet  fever,  measles,  or  whoop- 
ing-cough. In  this  class  of  cases  we  have 
the  absence  of  any  history  of  a  local  injury, 
either  direct  or  indirect,  and  the  disease 
appears  to  depend  essentially  upon  the  con- 
stitutional condition  of  the  patient. 

Symptoms  and  Diagnosis.  —  (1)  Early- 
stage. — During  the  early  stage  of  Pott's 
disease  of  the  spine,  that  is,  before  the  pro- 
duction of  angular  curvature — a  stage  which 
usually  occupies  a  period  of  from  six  to  nine 
months — the  symptoms  are  often  so  ill- 
defined  that  an  accurate  diagnosis  cannot 
be  formed.  Two  symptoms,  namely,  pain 
on  motion,  and  pain  on  percussion  over  the 
spinous  processes,  have  been  too  generally 
relied  npon  as  indicating  the  existence  of 
disease  ;  but  both  these  symptoms  are  fre- 
quently absent  when  disease  exists,  and  are 
also  present  in  an  exaggerated  form  when 
there  is  no  disease,  so  that  their  diagnostic 
importance  is  uncertain.  Still,  when  present 
in  conjunction  with  other  symptoms,  they 
are  often  of  material  diagnostic  value.  A 
certain  amount  of  fixity  in  a  portion  of  the 
spinal  column,  that  is,  a  want  of  flexibility 
in  the  stooping  position,  is  of  importance 
as  shovdng  a  condition  of  reflex  muscular 
contraction,  similar  to  that  which  exists 
at  the  hip  and  knee  joints,  in  the  early 
stage  of  disease. 

There  are  some  regional  peculiarities  of 
importance  in  reference  to  diagnostic  symp- 
toms; and  the  special  symptoms  present, 
with  more  or  less  distinctness  in  different 
regions,  may  be  grouped  in  two  classes, 
namely : — 

(a)  Pain  occasioned  by  certain  movements 


in  which  particular  muscles,  attached  to  the 
vertebrae  which  are  the  seat  of  disease,  are 
called  into  play ;  and  pain  occasioned  by 
percussion  over  one  or  more  spinous  pro- 
cesses. 

(b)  Attitudes  assumed  by  the  patient  to 
avoid  pain  on  motion. 

In  the  upper  cervical  region,  a  constrained 
and  fixed  position  of  the  head,  to  avoid  pain 
on  motion,  always  exists  in  the  early  stage 
of  spinal  disease  ;  and  the  child  finding  a 
difficulty  in  keeping  the  head  in  the  erect 
position,  acqmres  the  habit  of  supporting  the 
chin  by  the  hands,  the  elbows  fi-equently 
resting  on  a  table  or  chair.  This  attitude  is 
of  great  diagnostic  value.  Occasionally  in 
this  region  the  disease  is  ushered  in  by  ob- 
scure cerebral  symptoms,  resembling  those 
of  subacute  meningitis. 

In  the  loiver  cervical  and  upper  dorsal 
regions  there  are  no  very  distinctive  symp- 
toms, but  in  children  there  is  not  infre- 
quently a  troublesome  cough,  sometimes 
supposed  to  be  a  mild  form  of  whooping- 
cough,  probably  depending  upon  irritation 
of  the  recurrent  laryngeal  nerve. 

In  the  middle  dorsal  region  the  absence 
of  symptoms  in  the  early  stages  of  Pott's 
disease  is  most  marked,  probably  from  the 
comparative  immobihty  of  this  portion  of 
the  spinal  column,  motion  in  any  direction 
being  very  limited ;  and  probably  also  fi-om 
the  absence  of  any  muscular  attachments 
to  the  bodies  of  the  vertebrae.  Local  pain, 
and  pain  on  percussion,  are  sometimes 
present.  The  patient  moves  about  slowly 
and  cautiously,  and  generally  sits  with  the 
arms  extended,  the  hands  resting  on  the 
chair,  to  relieve  the  spine  of  the  superin- 
cumbent weight  and  the  effect  of  pressure 
at  the  seat  of  disease,  as  well  as  to  assist 
in  breathing. 

In  the  lower  dorsal  and  upper  lumbar 
regions  the  early  stage  of  the  disease  is 
characterised  by  pain  experienced  in  the 
various  movements  in  which  the  psoas 
muscles  are  brought  into  play,  such  as  the 
stooping  position,  putting  on  stockings,  lacing 
boots,  or  hfting  even  a  light  weight  firom 
the  ground ;  the  act  of  going  up  and  down 
stairs  ;  any  attempt  to  rise  suddenly  fi-om  the 
horizontal  to  the  sitting  or  standing  position, 
especially  in  the  morning  after  a  night's 
rest ;  any  attempt  to  twist  the  body  round 
suddenly  when  lying  down,  as  in  the  act  of 
turning  suddenly  from  the  back  to  the 
abdomen.  In  this  region  also  may  be  men- 
tioned as  a  diagnostic  symptom  the  attitude 
assumed  by  the  patient  in  the  sitting  posi- 
tion, as  described  when  disease  exists  in  the 
middle  dorsal  region. 

(2)  Advanced  stage.— In  the  second 
stage  of  Pott's  disease,  that  is,  when  angular 
curvatm-e  is  developed,  any  previous  diffi- 
culties of  diagnosis  which  may  have  existed 
are  cleared  away,  and  we  know  the  disease 
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has  existed  probably  firom  six  to  nine  months, 
and  that  a  loss  of  substance  in  the  inter- 
vertebral cartilage  and  bone  has  occurred. 
But  exceptional  cases,  in  which  diagnosis 
may  be  doubtful,  occasionally  occur  ui  two 
situations,  namely,  when  a  posterior  pro- 
jection of  the  spinous  processes  takes  place, 
either  of  the  seventh  cervical  and  first  dor- 
sal vertebras,  or  of  the  eight  or  ninth  dorsal 
vertebrae — situations  in  which  it  may  be  said 
that  a  spurious  form  of  angular  curvature 
may  exist,  as  an  exaggerated  condition  of  the 
natiu-aUy  prominent  spinous  processes  exist- 
ing in  these  situations.    The  projection  of 
the  spinous  processes,  when  occurring  in  the 
lower  cervical  and  upper  dorsal  region,  may 
be   accompanied  with   such  symptoms  as 
local  pain  on  pressure  or  percussion,  and  pain 
extending  along  the  shoulders  and  down  the 
arms,  leading  to  the  suspicion  of  the  exist- 
ence of  disease.     When  occurring  in  the 
lower  dorsal  region,  as  it  more  frequently 
does  in  girls,  the  symptoms  in  these  cases 
are  generally  due  to  muscular  debility  and 
hysteria;  but  as  in  some  cases  disease  is 
subsequently  developed,  the  diagnosis  should 
be  cautiously  given,  and  any  treatment  based 
upon  it  cautiously  followed  out.    The  projec- 
tion of  the  spinous  processes  of  the  seventh 
cervical  and  first  dorsal  vertebrae  may  often 
be  traced  to  a  natural  conformation  and 
family  peculiarity,  as  we  see  in  some  short- 
necked  and  round-shouldered  persons.  This 
condition  often  occurs,  in  a  more  marked 
degree,  in  adults,  and  is  increased  by  a 
thickening  and  hypertrophied  condition  of 
the  cellular  tissue,  possibly  also  by  fluid  in 
a  bursa;  in  such  cases  the  neuralgic  pains 
which  accompany  it  are  due  to  a  gouty  or 
rheumatic -gouty  tendency. 

Course,  Duration,  and  Terminations.  

The  progress  of  Pott's  disease  of  the  spine  is 
extremely  variable,  but  as  a  general  rule 
withm  a  penod  of  from  six  to  nine  months 
from  the  commencement,  angular  curvatiure 
IS  produced.  If  the  case  proceed  favourably, 
without  external  abscess  or  paralysis,  the 
disease  becomes  arrested,  and  bony  anky- 
losis takes  place  in  about  three  years.  "When 
abscess  and  paralysis  occur,  the  period  of 
recovery  is  frequently  prolonged  to  five  or 
seven  years.  Paralysis  from  Pott's  disease 
IS  fully  described  in  another  article  (see 
bPiNAL  Cord,  Special  Diseases  of:  4,  Slow 
Compression).  The  subject  of  psoas  and 
lumbar  abscess  will  be  found  treated  of 
elsewhere.  See  Lumbar  Abscess;  and  Psoas 
Abscess. 

Recovery  from  the  incomplete  form  of 
paralysis  which  occurs  in  these  cases  usuaUy 
takes  place  in  about  two  years.  When  the 
disease  does  not  terminate  favourably  in 
bony  ankylosis,  death  occurs;  usually  pre- 
ceded  by  abscess,  paralysis  with  meningitis 
and  inflammatory  softening  of  the  cord.  In 
children  the  mortality  is  probably  about  one 


in  twenty,  and  in  adults  about  one  in  five 
cases. 

Prognosis.  —  The  prognosis  in  Pott's 
disease  of  the  spine  will  be  much  more 
favom;able  in  children  than  in  adults,  but  in 
both  it  will  be  unfavourable  in  proportion 
to  the  rapidity  with  which  the  disease  pur- 
sues its  course,  and  also  in  proportion  to 
the  evidence  of  a  strumous  or  tubercular 
diathesis. 

_  Treatment.  —  The  treatment  of  this 
disease  must  be  both  constitutional  and 
local.  The  constitutional  treatment  is  of 
importance.  Evidence  of  a  strumous  or 
tubercular  diathesis  indicates  sea-afr,  abun- 
dant feeding,  and  the  exhibition  of  cod-liver 
oil  with  hypophosphite  of  calcium,  iron,  and 
other  drugs  of  the  same  class. 

The  local  treatment,  especially,  varies 
very  much  according  to  the  age  of  the 
patient,  and  the  region  in  which  the  disease 
is  seated,  the  principles  being  essentially 
recumbency,  counter-irritation,  and  mecha- 
nical support.  With  regard  to  the  local 
treatment  in  the  first  stage,  absolute  recum- 
bency should  be  insisted  upon  ;  and  counter- 
irritation  in  some  form  or  other,  such  as  by 
blisters,  the  actual  cautery,  issues,  or  moxas, 
is  also  generally  useful.  Mechanical  support 
to  the  spine  in  any  form  is  not  indicated  in 
this  stage. 

In  the  second  stage  of  the  disease,  that  is, 
when  angular  cm-vature  has  taken  place, 
absolute  recumbency  should  still  be  insisted 
upon,  for  a  period  of  from  one  to  two  years 
at  least  from  the  probable  date  of  the  com- 
mencement of  the  disease.  This  is  more 
especially  necessary  when  disease  occurs  in 
the  cervical  or  upper  dorsal  regions,  as  not 
only  is  there  a  greater  tendency  to  paralysis 
and  danger  to  life  in  this  situation;  but 
when  disease  takes  place  in  the  upper  and 
middle  dorsal  region,  and  recumbency  is  not 
carried  out,  the  ultimate  deformity  is  always 
much  greater  than  it  need  be.  Absolute 
recumbency  contributes  not  only  to  the 
arrest  of  disease,  but  to  a  diminution  of  the 
intimate  deformity. 

When  this  disease  occurs  in  infancy,  or  in 
young  children,  in  any  region,  absolute  re- 
cumbency must  be  insisted  upon,  the  child 
livmg  and  being  carried  about  in  a  spinal 
tray  made  of  basket-work  with  a  mattress 
mside.  This  may  be  necessary  for  three  or 
four_  years.  When  disease  occui-s  in  the 
cervical  or  upper  dorsal  region,  extension  by 
the  head  may  be  combined  with  absolute 
recumbency;  and  this  was  first  introduced 
by  Mr.  Fisher,  who  used  a  rack-and-pinion 
extension  movement.  The  writer  has  adopted 
this  principle  with  great  advantage  in  a  case 
of  cervical  caries,  with  partial  paralysis,  but 
he  at  first  employed  the  weight  and  pulley 
attached  to  the  upper  extremity  of  the  plane 
on  which  the  patient  was  kept  day  and 
night.  In  other  cases  the  writer  has  employed 
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extension  for  the  head  by  a  rack-and-pinion 
movement,  attached  to  a  movable  couch, 
so  that  the  child  can  be  placed  in  a  spinal 
carriage  and  kept  in  the  open  air  as  much 
as  possible.  This  must  be  continued  for 
periods  varying  from  two  to  four  years,  with 
the  result  of  complete  recovery  from  the 
paralysis,  with  very  shght  deformity. 

As  the  case  improves,  in  the  course  of  one 
or  two  years,  partial  recumbency,  with  me- 
chanical support,  that  is,  recumbency  for 
about  half  the  day,  may  be  substituted  for 
absolute  recumbency,  and  this  is  especially 
apphcable  to  cases  of  disease  occurring  in 
the  middle  and  lower  dorsal  regions,  when 
the  disease  is  not  extensive,  and  appears  to 
be  running  a  slow  or  chronic  and  favourable 
coiurse.  As  to  the  kind  of  support,  a  piece  of 
thick  gutta-percha  applied  and  moidded  to 
the  back,  whilst  the  child  is  lying  on  the 
abdomen,  and  retained  by  a  bandage  passed 
round  the  body,  answers  very  well  for  hos- 
pital practice.  A  better  kind  of  support  is 
made  of  thick  leather,  blocked  on  a  plaster- 
of-Paris  cast  of  the  back,  with  elastic  in 
front.  The  plaster-of-Paris  jacket  apphed 
during  suspension,  introduced  into  this 
country  by  Professor  Lewis  Sayre,  of  New 
York,  in  1877,  is  very  useful,  especially  in 
out-patient  practice,where  anyrules  laid  dovra 
are  certain  to  be  disregarded.  The  principle 
of  applying  a  form  of  support  to  the  spine 
during  the  progress  of  disease,  whilst  the 
patient  is  suspended  by  the  head,  is  novel, 
and  has  been  very  useM,  but  must  be  em- 
ployed with  caution.  It  secures  immobihty, 
relieves  undue  pressure,  and  diminishes  the 
consecutive  or  compensating  curves,  in  many 
cases  to  a  greater  extent  than  can  be  accom- 
plished by  horizontal  extension  ;  and  plaster 
of  Paris  is  a  very  useful  material  for  the 
purpose,  easily  obtained,  and  can  be  applied 
by  any  surgeon.  The  disadvantages  of  not 
being  able  to  remove  it  for  washing  pur- 
poses, and  the  liability  to  the  production  of 
sores  from  pressiire  and  friction,  which  at 
first  existed,  have  now  been  removed  by 
Professor  Sayre's  improvement  in  making 
the  jacket  to  open  in  front,  and  fasten  by 
lacing.  The  material  which  has  now  to 
a  great  extent  superseded  the  plaster  of 
Paris  is  the  poroplastic  felt,  which  is  applied 
when  softened  by  steam,  either  when  the 
patient  is  lying  down,  or  suspended,  accord- 
ing to  the  case ;  and  which,  being  buckled 
on  in  front,  can  be  removed  as  often  as 
required. 

Partial  recumbency  with  mechanical  sup- 
port, in  some  modified  form,  must  be  con- 
tinued in  all  cases  occurring  in  childhood  long 
after  disease  has  ceased  ;  and  in  some  cases, 
in  which  the  resulting  deformity  threatens  to 
be  considerable,  even  until  the  completion  of 
growth. 

2.  Lateral  Curvatiire  of  the  Spine.— 
Synon.  :  SkoUosis. 


Definition.— A  deformity  or  contortion  of 
the  spine,  in  which  the  bodies  of  the  vertebrse 
deviate  laterally  in  a  horizontal  direction, 
with  or  without  a  corresponding  deviation  of 
the  apices  of  the  spinous  processes. 

.SItiology. — The  causes  of  lateral  curva- 
ture are  both  local  and  constitutional;  and  as 
one  or  other  of  these  causes  may  predominate, 
so  the  cases  admit  of  being  arranged  in  three 
classes :  (1)  Cases  in  which  the  constitu- 
tional largely  predominate  over  the  local 
causes.  (2)  Cases  depending  upon  constitu- 
tional and  local  causes  in  about  equal  de- 
gree. (3)  Cases  essentially  depending  upon 
local  causes  acting  mechanically,  so  as  to  dis- 
turb the  equilibrium  of  the  spinal  column. 

(1)  In  cases  belonging  to  the  first  class 
the  spinal  curvature  generally  occurs  under 
twelve  years  of  age.  Occasionally  it  is  met 
with  as  a  congenital  affection.  Many  cases 
occur  in  infancy  or  early  childhood,  that 
is,  under  three  or  four  years  of  age  ;  but  the 
majority  between  seven  and  ten  years  of  age. 
When  congenital,  spinal  curvatmre  is  some- 
times associated  with  osseous  malformation, 
but  it  also  occurs  without  any  such  compli- 
cation. The  cases  included  in  the  first  class 
can  frequently  be  traced  to  an  hereditary  pre- 
disposition, lateral  curvature  occurring  in 
two  or  three  generations,  and  several  mem- 
bers of  the  same  family  frequently  being 
affected.  The  children  usually  exhibit  signs 
of  constitutional  debUity,  and  the  local  causes 
of  curvature  cannot  be  traced,  except  in  in- 
fancy, when  the  children  are  nursed  always 
on  one  arm. 

(2)  In  the  second  class  the  spinal  curvature 
generally  occurs  between  the  ages  of  twelve 
and  sixteen.  Hereditary  tendency  is  not 
usually  traceable.  These  cases  may  be 
arranged  in  two  subdivisions — (a.)  Cases  de- 
pending upon  induced  constitutional  or 
general  debility,  combined  with  local  causes 
acting  mechanically  ;  and  (6)  those  clearly 
of  a  rickety  character. 

{a)  The  local  causes  are  the  long  continu- 
ance of  certain  unfavourable  postures  or 
positions,  such  as  standing  on  one  leg;  the 
sitting  position,  as  in  writing  or  drawing; 
sitting  cross-legged  ;  occupations  which  ren- 
der the  long  continuance  of  some  particular 
position  necessary,  such  as  needlework,  book- 
folding,  ironing,  nursing  children,  and  carry- 
ing heavy  weights. 

(6)  The  second  series  includes  cases  of 
lateral  curvature  of  a  rachitic  character,  asso- 
ciated with  the  general  rachitic  conformation 
of  the  skeleton. 

(3)  In  the  third  class  spinal  curvature 
generally  occurs  previous  to  the  completion  of 
growth.  These  cases  are  essentially  uncon- 
nected with  any  constitutional  affection  or 
hereditary  predisposition,  and  frequently  co- 
exist with  the  natural  amount  of  muscular 
strength.  As  local  causes,  in  addition  to 
habits  and  occupations  above  referred  to,  may 
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be  mentioned  the  effects  of  a  wooden  leg,  and 
inequality  in  the  length  of  the  legs  from  any 
cause,  such  as  would  distm-b  the  equilibrium 
of  the  spinal  column. 

Anatomical  Charactebs. — In  the  so-called 
lateral  curvatm-e  of  the  spine,  the  spinal 
column  does  not  yield  in  a  pui-ely  lateral 
direction,  as  a  flexible  colvunn  would  bend; 
but  presents  the  appearance  of  a  spiral  twist, 
owing  to  the  bodies  of  the  vertebree  tm-ning 
round  in  a  direction  of  horizontal  rotation, 
so  that  their  anterior  surfaces  are  directed 
laterally  along  the  convexity  of  the  curva- 
ture. 

In  a  severe  case  this  rotation  commonly  ex- 
tends to  a  quarter  of  a  cu;cle  in  the  centre  of 
the  curve,  and  diminishes  from  this  point  to 
the  two  extremities,  so  that  the  vertebra 
unequally  turned  upon  themselves,  cease  to 
correspond  in  theh-  natm-al  relations  to  each 
other.    This  deviation  of  the  bodies  of  the 
vertebrae  does  not  necessarily  correspond  to 
nor_  IS  It  always  indicated  by,  any  lateral 
deviation  of  the  apices  of  the  spinous  pro- 
cesses, although  such  deviation  generallv 
exists  to  some  extent.    In  all  cases,  however 
the  internal  deviation  of  the  bodies  of  the' 
vertebr^  is  much  greater  than  the  deviation 
externaUy  of  the  apices  of  the  spinous  pro- 

C  GSSGS* 

In  aU  cases  of  confirmed  lateral  curvature 
Whether  slight  or  severe,  structural  changes 
exist,  varymg  in  degree  accordmg  to  the 
severity  and  duration  of  the  curvature  The 
structures   affected  are   the  intervertebral 
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fabro-cartilages,  the  bodies  of  the  vertebra 
and  the  obhque  articulatmg  processes.  All 
these  suffer  sunply  from  mechanical  pres- 
sure, arising  from  the  unequal  distribution  of 

1%  fibro-cartUages 
and  the  bodies  of  the  vertebra  suffer  from 
unequal  compression  m  the  concavity  of  the 

tC!',^°  i^'T^  wedge-shaped. 
The  articular  facets  on  the  obhque  articulat- 
ing processes,  which  form  the  only  direct 
articular  connexions  between  the  senarate 
bones  of  the  vertebral  column,  Sidergo  iS  , 
portantstructural  changes  at  an  earlyperiodof 
the  formation  of  lateral  curvature,  that  is  as  ' 
soon  asit  becomes  confirmed.   These  aSar  i 
facets  become  altered  in  their  dfrection  and 
aspects,  accordmg  to  the  extent  of  the  lateral 
de^aation,  or  rotation,  of  the  bodies  of  the 
vertebra.    In  the  lumbar  region,  where  the 

L       'r^^'l'  r  -«.y  -early  vertica 
m  du-ection,  looking  inwards  and  outwards 
respectively,  they  gradually  assume,  i^  a 
severe  case  of  lateral  curvature,  an  obSue 
direction,  looking  obHquely  upwards  and 
downwards.    Mr.  AlexandeJ  Shaw  first 
rected  attention  to  these  changes  in  the 
obhque  articulating  processes,  which,  as  he 
t  rf'/f the  body  ll 
the  act  of  loaning  to  one  side  and  are  th^ 
only  bony  structures  which  check  the  lateral 
movements  of  the  trunk;  and  when  any 


such  position  is  long  persisted  in,  the  articu- 
lating processes,  which  are  soft  and  imper- 
fectly formed  at  the  age  of  puberty,  become 
wasted  by  absorption,  as  the  result  of  unequal 
pressure.  _  The  joints  of  the  articulating  pro- 
cesses bemg  situated  posteriorly  as  weU  as 
aterally,  the  spmal  column  cannot  yield  in 
their  direction  without  wheeling  partially 
round.    Hence  the  rotation  of  the  bodies 
ot  the  vertebra  becomes  confirmed,  together 
with  the  other  structural  deviations  de- 
scribed. 

The   ligamentous    structures,  including 
chiefly  the  short  Hgamentous  bands  passing 
between  and  connecting  the  bodies  of  the 
vertebra  and  the  invertebral  cartilages,  and 
also  the  short  articular  ligaments  connected 
with  the  obhque  articulating  processes,  be- 
come adapted  to  the  alterations  m  the  bones 
and  in  the  articulatmg  surfaces.    It  is  an 
error  to  assume  that  ua  confirmed  curvature 
the  ligaments  are  relaxed  and  elongated  on 
one  side,  and  contracted  on  the  other,  as 
generaHy  described;  although  in  the  phy- 
siological    condition    described   as  'weak 
spine,  with  an  mchnation  to  lateral  cmwa- 
ture,  a  condition  of  muscular  debihty  and 
fSts  relaxation  undoubtedly 

The  muscles  have  not  been  shown  to 
exhibit  any  structural  changes  in  the  early 
stage  of  lateral_  curvature  of  the  spine,  except 
m  those  rare  mstances  in  which  the  curva- 
ture depends  upon  partial  paralysis.  In  the 
ate  stages,  or  in  adult  cases  of  long  stand- 
ing, the  spinal  muscles  have  been  found 
much  wasted  pale  in  colour,  and  in  more^r 

In  thP  r^?'"^.  degeneration, 
in  the  early  stages  of  curvature  an  increased 
prominence  of  the  spmalmuscles  is  observed 
on  the  convexity  of  the  curve,  whether  in 

does  no?  f  ^^^^^  fc^* 

does  not  depend  upon  any  spasmodic  or 

ie  simT°?''l  The  muscles 

are  simply  displaced,  or  pushed  outwards 

I  ^i?i!  ^2.^^"'  "bs  m  the  dorsal  rTS' 

I  and  the  transverse  processes  of  the  verteS 
m  the  lumbar  region,  which  are  thus  dis- 

Sbel.^^^^*  ^^'^''^^  — nt 

Deformity  of  the  Chest.-Other  structm-al 

W«f'  TV  ?^  ^l^°h  becomel^ 
torted  and  altered  in  shape,  so  as  to  lead  to 
deformity  of  the  chest,  characterised  by  a 
prommence  and  flattening  of  the  ribs,  which 
become  bent  at  then:  angles  on  the  side  of 
the  convexity-usuaUy  on  the  right  side-1 
and  a  depression  of  the  ribs  on  the  side  of 
tne  concavity. 

Anteriorltj,  the  symmetrical  form  of  thft 
chest  IS  completely  altered;  the  sternum 
becomes  very  obhque,  its  lower  extremitv 
projecting;  and  the  cartilages  of  the^  £ 
correspondingto  the  side  of  the  concavity  of 
the  curve-usually  the  left-are  prominent 
and  bent  upon  themselves.     tL  Sua 
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diameter  of  the  chest,  therefore,  is  increased, 
but  its  capacity  is  altogether  diminished, 
causing  considerable  disturbance  in  the  rela- 
tive position  of  the  heart  and  lungs,  and 
giving  rise  to  functional  derangement  of 
these  organs. 

The  pelvis  also  becomes  distorted  in  lateral 
curvature,  but  only  in  one  class  of  _  cases, 
namely,  those  of  rachitic  origin,  in  which  the 
evidence  of  general  rickets  is  unmistakably 
present.  In  all  other  cases  of  lateral  curva- 
ture of  the  spine,  the  pelvis  is  of  its  full 
natm-al  size,  and  well-formed. 

Symptoms  and  Diagnosis. — Lateral  cur- 
vature of  the  spine  is  generally  supposed  to 
be  indicated  by  a  lateral  deviation  of  the 
apices  of  the  spinous  processes,  but  such 
deviation  may  exist  either  as  a  functional  or 
as  a  structm-al  condition.    It  may  be  seen 
in  a  case  of  weak  spine  with  muscular  debiUty 
and  ligamentous  relaxation,  such  as  is  fre- 
quently met  with  in  quickly  growing  girls ; 
or  it  may  co-exist  with  rotation  of  the  bodies 
of  the  vertebrse  in  confirmed  lateral  curva- 
ture.   The  evidence  of  rotation  of  the  bodies 
of  the  vertebrEB  precedes  the  lateral  deviation 
of  the  apices  of  the  spinous  processes  in 
many  cases,  whilst  in  others  the  two  con- 
ditions co-exist,  and  appear  to  take  place 
simultaneously;  but  rotation  of  the  bodies 
of  the  vertebrae  may  proceed  to  a  consider- 
able extent,  the  bodies  movuig  horizontally 
through  a  quarter  of  a  circle,  with  only  very 
slight  deviation  laterally  of  the  apices  of  the 
spinous  processes.    It  is  therefore  the  evi- 
dence of  rotation  we  must  look  for  in  cases 
of  commencing  structural  curvature,  and  not 
the  lateral  deviation  of  the  apices  of  the 
spinous  processes.    Eotation  of  the  bodies 
of  the  vertebrae  is  always  evidenced  by  a 
posterior  projection  of  the  angles  of  the  ribs 
on  the  one  side,  and  depression  on  the  other, 
in  the  dorsal  region;  and  a  corresponding 
posterior  projection  of  the  transverse  pro- 
cesses of  the  vertebrae  on  the  one  side,  and 
depression   on  the   other,  in  the  lumbar 
region.    By  these  conditions  alone  can  the 
existence  of  rotation  of  the  bodies  of  the 
vertebrae  be  determined. 

Course,  Duration,  and  Terminations.— 
The  progress  of  lateral  curvature  is  extremely 
variable,  tending  naturally  towards  a  process 
of  spontaneous  arrest  in  some  cases,  and  m 
others  to  a  progressive  increase,  with  pro- 
portionate deformity.  The  course  depends 
very  much  upon  the  form  and  situation  of 
the  curvatiu-e,  especially  whether  it  assumes 
the  character  of  the  so-called  '  single  '  or  of 
the  '  double '  curve ;  descriptive  terms  which, 
though  not  anatomically  accurate,  are  suffi- 
ciently so  for  practical  purposes.  The  cases 
which  naturally  lead  to  spontaneous  arrest 
are  those  in  which  a  double  curvature  exists, 
the  one  in  the  dorsal,  the  other  in  the  dorso- 
lumbar  region,  the  two  curves  being  about 
equal  in  length ;  whilst  the  cases  in  which  a 


progressive  increase  of  curvature  and  defor- 
mity is  certain  to  occur,  are  examples  of  the 
so-called  long  single  curve,  frequently  in- 
volving the  whole  of  the  dorsal,  together 
with  a  portion  of  the  lumbar  region,  or  the 
whole  of  the  lumbar  and  a  considerable 
portion  of  the  dorsal  region.  In  cases  of 
double  curvature  with  a  marked  irregularity 
in  the  length  of  the  curves,  increase  wiU  also 
certainly  occur,  but  to  a  less  extent  than  in 
the  long  single  curves.  The  dm-ation  and 
terminations  of  lateral  curvature  have  already 
been  indicated. 

Prognosis.— The  prognosis  will  be  un- 
favourable in  proportion  to  the  early  age  at 
which  the  spinal  curvature  commences,  and 
the  evidence  of  constitutional  causes  with 
hereditary  tendency  ;  and  also  in  proportion 
to  the  inequahty  in  the  length  of  the  curves, 
when  double,  or  in  cases  of  so-called  long 
single  curves.  The  prognosis  will  be  favour- 
able in  proportion  to  the  absence  of  these 
conditions. 

Treatment. — For  therapeutical  purposes 
all  cases  of  lateral  curvature  of  the  spine  may 
be  arranged  in  three  classes :  (1)  physiologi- 
cal curves ;  (2)  commencing  structural  curves; 
and  (3)  confirmed  structural  curves. 

(1)  With  regard  to  the  treatment  of  cases 
in  the  first  class,  physiological  curves,  no 
mechanical  treatment  by  any  form  of  spinal 
support  should  be  employed,  but  rehance 
placed  entirely  upon  physiological  means, 
such  as  gymnastic  exercises,  partial  recum- 
bency, and  attention  to  the  general  health. 
In  some  cases  an  elastic  brace  attached  to 
stays  may  be  of  use. 

(2)  The  second  class,  commencing  struc- 
tural curves,  form  the  only  curable  cases  of 
lateral  curvature,  and  in  their  treatment  the 
writer  recommends  a  combination  of  me- 
chanical support,  gymnastic  exercises,  and 
partial  recumbency.  By  this  combmation 
of  physiological  and  mechanical  means,  the 
further  progress  of  curvature  will  be  arrested, 
and  the  best  opportunity  afforded  for  recovery 
from  such  shght  structural  damage  as  may 
have  already  occm-red. 

(3)  In  the  third  class,  confirmed  structurai 
curves,  mechanical  support  of  some  kind  must 
be  resorted  to,  and  contmued  during  the 
period  of  growth,  with  the  hope  of  preveut- 
in'y  increase,  and  obtaining  some  lmpro^e- 
mlnt  in  the  curvature;  but  confirmed  lateral 
curvature,  whether  slight  or  severe,  witli  its 
adapted  series  of  structural  changes,  is  essen- 
tially an  incm-able  affection.  The  most  efe- 
cient  retentive  spinal  support  is  that  lorra  oi 
mstnmient  made  with  a  pelvic  belt,  ana 
spring  plates  attached  to  vertical  bars  at  tJie 
back,  without  any  mechanism  requmug  alter- 
ation by  the  surgeon. .  In  .some  ^^^'''^^l^ 
cases,  the  stronger  spinal  mstniment  ^itn 
steel  plates  attached  to  levers,  a  <1  /^^^f^^^ 
by  rack-and-pinion  movements,  ma>  u 
with    advantage.     Saj^e's   plaster-of-Pai  is 
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jacket  has  been  largely  employed  in  these 
cases;  but,  li-om  what  the  writer  has  observed 
in  the  practice  of  others,  he  disapproves  of  its 
apphcation,  on  the  following  grounds:  That 
It  lails  as  a  curative  agent,  the  gain  in  height 
by  extension  being  quickly  lost  ;  that  it 
weakens  the  spinal  muscles  by  its  constant 
use,  and  hinders  gymnastic  exercises ;  that  it 
restrains  respiratory  movements,  and  prevents 
active  exercise.    These  disadvantages  have 
-however,  been  diminished  by  the  improve- 
ment of  making  the  jacket  to  open  in  front. 
Another  form  of  support  now  in  common 
use  IS  the  poroplastic  jacket,  which  when 
•softened  by  steam  is  appHed  in  the  same 
■  way  as  the  plaster-of-Paris  jacket  durin^^ 
suspension,  but  is  free  from  the  disadvan*! 
tages  of  the  latter,  while  it  can  be  removed 
at  any  tune  for  the  purpose  of  gymnastic 
exercises.    It  acts  as  an  efficient  and  light 
retentive  support  in  many  cases  of  incurable 
cm-vature.    In  this  class  of  cases  mechaScal 
support,  m  whatever  form  it  may  be  em- 
ployed, must  be  combined  with  partial  re- 
cumbency and  gymnastic  exercises  during 
the  period  of  growth ;  but  after  this  period 
httle  good  will  be  derived,  except  from  me 

PrpZ  r^P^'*'  ^^"^  ^  <iisposition  tol- 
crease  of  curvature  exists.  When  there 
appeaxs  to  be  no  disposition  to  increase  of 
curvature,  aU  mechanical  support  shoZ  be 

William  Adams. 


cm:i).—bee  Micbo- organisms. 
XSM?'''°''^^''^--'^-  MlOKO-OKeAK- 

SPIROMETEE  (spiro,  I  breathe  -  and 
H-fTpoi>,  a  measure).— Synon  •       qIT  '-f 
Ger.  Spirometer.  '  ^-P^^we^re; 

^  DEFiNiTioN.-An  instrument  for  measuring 
the  vital  capacity  of  the  chest.  "^^^"^^g 

from' d/  'SrJf.''K'=  °f  spirometry  is  deriTed 

ani  gSated\«/^'r'*''  ^'^^^t^red 
patienTbreathed.  ^^^''^  | 

h^t^hi^T'J'Ti  ^^'^  ^'^^^^^  spirometer 
bv  Mr        ^  ^""V^."^  been  introduced  ' 

f^ta';roUef     t » 

i^Btrurnent  is  i;:po;tabmty?'^^"*^^^  i 
Waldenburg  describes  and  figures,  at 
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fJ^l,  °^  ^?  pneim^atische  Be- 

hcmdlung,   dc,  a   spii-ometer  identical  in 
principle  with  Hutchinson's,  but  more  elabo 
rate,  and  capable  of  being  employed  for  the 

Dr.  Denison,  of  Denver,  Colorado  advr. 
cates  the  use  of  a  modification  of  Hutchin 
son's  spirometer  to  test  the  vital  cap^^^^^^^^^ 
m  association  with  that  of  a  manometei' 
to  test  the  elastic  tension  of  the  lun"  s  and 

dima'tes  *°  ^^^^able 

EESULTS.-The  chief  results  of  Dr.  Hut- 

ThTvif 'l  "'"'T  "^^^  simimarised. 
liie  vital  capacity  varies  according  to  heiaU 
wetgU,  age,  B.nd  disease.  o  aeignt, 

1.  -ffei^^^.-There  is  an  increase  of  8  cub 
in  m  vital  capacity  for  every  inch  in  height 
between  5  ft.  and  6  ft.  Thus  the  vftal 
capacity  of  a  healthy  person  at  5  ft  to 

\\      ^^"^^        cub.  in.,  at  5  ft.  4  in  it 
&c'       ^     =  '      ^  * 

2.  Weight  Excess  in   bodv-weiaht  i-« 

associated  with  dhninished  capaci  y  t  the 
proportion  of  about  1  cub.  in^  pef  lb  ex 

3.  ^5^6.— Prom  thirty  to  sixty  years  thp 
vital^^capacity  decrease!  nearly  ^ifS.  t 

4.  Disease.~T!he  spirometer  ftirnishe<?  a 

Ix^nt'Tdf '  Healtf  or'of  th: 

extent  of  disease,  as  regards  the  chest  thp 

wtTrp^r'cr^-^-'-"-?'^- 

B.  Douglas  Pomtsll. 
name  for  hsemoptysL    l:?g™pt/sif " 

^^i^^^k^^t;.]:; 

easS^^rZ  -  IBsl  the  dfs! 

Sseases  of  fh?  '^^^^^^^^  ^^^er 

ureases  ot  the  lymphatic   system     Tt  i= 

of  Ihf  ^r^y  admitted  that  ?he^incL 
the*t' rf  T        ^^^^ately  connected  wfth 
tne  work  of  sangmfication,  throu-h  certiin 
special  chemical  processes  metabolic)  gS 

of  Proteid.  transformations 
01  proteids,  associated  in  some  way  still 
unknown,  with  the  metamorphoses  of  tho 
blood-corpuscles.    The  spleen  I  most  prob 
whLT  1  formatSn  of'  the 

"    wie  rea.    it  contains  more  iron  flnor, 
corresponds  to  the.  amount  of  bLod  ^re  en^ 
n  it  ;  and  Its  juice  contains  salts  sS; 
to  those  which   occur  in  the  red  hll.T 

&  s^s=i~S 
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{see  Anaemia,  Pernicious).  In  July  1889, 
Sir  Spencer  Wells  published  a  case  of  suc- 
cessful splenotomy,  the  hypertrophied  spleen 
weighing  over  4  lbs.  The  interest  of  this 
case  is  enhanced  by  a  report  of  an  examina- 
tion of  the  blood  of  the  patient  made  by 
Dr.  Dreschfeld  one  year  after  the  operation, 
when,  as  in  similar  cases  reported  by  Crede 
and  others,  the  blood  appeared  microscopic- 
ally to  be  quite  normal.  The  red  corpuscles 
were  of  normal  size  and  appearance,  and 
the  leucocytes  were  present  in  normal  pro- 
portion. 

The  most  important  indications  of  splenic 
disease  are  derived  from  the  constitutional 
state  due  to  extreme  anaemia.  This  anaemia 
is  characterised  by  the  mucous  membranes 
appearing  pale  and  bloodless,  the  complexion 
and  general  surface  waxy,  earthy-like,  or 
sallow  ;  there  is  great  debility  and  gradual 
wasting,  characteristic  dyspnoea,  a  tendency 
to  hajmorrhages,  general  anasarca  and 
dropsy — xDhenornena  which  are  due  to  the 
poverty  of  the  blood,  justly  referable  to  some 
morbid  condition  of  the  spleen,  and  now 
generally  recognised  by  the  name  of  splemc 
cachexia. 

Another  important  function  of  the  spleen, 
in  connexion  with  the  other  ductless  glands, 
ought  not  to  be  lost  sight  of  in  the  study  of 
its  diseases,  namely,  that  it  acts  as  a  diver- 
ticulum for  the  accommodation  of  a  rela- 
tively large  quantity  of  the  blood,  upon 
which  those  active  metabolic  processes  take 
place  which  constitute  a  special  function  of 
the  spleen.  Its  anatomical  structure  emi- 
nently fits  it  for  this.  After  every  meal  it  is 
a  state  of  more  or  less  congestion  or 


m 


hyperEemia,  which  reaches  its  maximurn 
about  five  hours  after  the  taking  of  food ;  and 
it  then  retiums  to  its  normal  bulk.  Its  yield- 
ing capsule  and  its  veins,  remarkable  for 
their  large  calibre  and  great  distensibility, 
even  when  the  distending  force  is  small, 
suf&ciently  explain  the  rapid  physiological 
and  morbid  congestions  with  which  the  organ 
is  affected,  as  well  as  the  rapid  subsidence  of 
splenic  enlargements.    The  ductless  glaaids, 
and  especiaUy  the  spleen,  vary  so  much  in 
magnitude  within  healthy  Imiits,  that  it  is 
difficult  to  state  their  usual  weight  and 
dimensions.    The  spleen  may,  however,  be 
stated  to  range  in  weight  m  the  a.dult  from 
four  to  ten  ounces  avoirdupois  ;  but  cases 
of  enlargement  weights  as  high  as  18  lbs., 
20  lbs.,  and  even  40  lbs.,  are  on  record.  In 
atrophic  states  the  writers  have  weighed  it  as 
low  as  half  an  ounce.  In  relation  to  the  body 
its  normal  weight  is  about  1  to  350  or  400  tip 
to  the  age  of  forty  ;  and  as  age  advances,  the 
relation  becomes  as  1  to  about  700  It  usuaUy 
measures  about  5  inches  in  length;  3^  inches 
from  the  front  to  the  posterior  edge  ;  and  1^ 
inch  in  thickness.    Its  bulk  averages  fi-om 
9f  to  15  cubic  inches;  and  its  specific  weight 
is  about  1*060. 


In  the  following  paragraphs  the  diseases 
of  the  spleen  will  be  shortly  noticed,  mainly 
in  the  order  in  which  they  are  specified  in 
the  Nomenclatm-e  of  the  Eoyal  College  of 
Physicians  of  London— namely  :  (1)  Acute 
Inflammation;  (2)  Enlargement;  (3)  Larda- 
ceous  Disease;  (4)  Cancer;  and  (5)  Rare 

3)  lSG£tS6S 

i.  Acute    Inflammation.  —  Synon.  : 

Sj^lenitis. 

^Etiology  and  Anatomical  Characters. 
As  a  in-imary  affection,   acute  inflamma- 
tion of  the  spleen  is  of  rare  occurrence  in 
this  country.    It  has  been  known,  however, 
to  result  from  blows,   or  other  kinds  of 
accidental  violence;   but  such  injuries  are 
more  apt  to  cause  rupture  of  the  organ.  It 
is  mainly  to  the  occurrence  of  hsemorrhagic 
infarctions  that  splenitis,  with  more  or  less 
consecutive  suppuration,  is  due.    These  in- 
farctions  occur  during  the  course  of  m- 
fectious  fevers ;  in  blood-poisoning,  such  as 
pyemia;  and  in  valvular  diseases  of  the 
heart,  where  vegetations  of  fibrm  form  on 
the  valves,  leading  to  ulcerative  endocafditis, 
to  embohsm,  or  to  both.    Such  infarctions 
are   generally  weU-defined,  more  or  less 
rounded  masses  when  limited  and  m  the 
substance  of  the  organ,  but  generally  wedge- 
shaped  when  involving  larger  portions,  ihe 
base  of  the  wedge  is  towards  the  penphery, 
where  it  may  cause  an  elevation  of  the  cap- 
sule, the  apex  being  directed  towards  the 
hHus  of  the  spleen.    The  mfarctions  vary 
in  size  firom  a  pea  to  a  hen's  egg  ;  and  are 
at  first  of  a  dark  brown  or  browmsh-red 
colour,  and  quite  hard.    Colour,  however,  is 
soon  lost,  and  they  become  yeUowish-white. 
A  marghi  of  acute  inflammatory  reaction  is 
often  weH-marked  round  theh-  boimdanes. 
Under  such  curcumstances  the  spleen  is  en- 
larged, and  of  a  deep  purple  colour;  its 
tissue  so  soft  as  to  be  easily  broken  down-- 
about  the  consistence  of  coagulated  bioott. 
Pus  may  form,  generaUy  in  one  or  more 
abscesses  of  variable  size ;  pr  the  whole 
be  converted  into  a  bag  oi 


spleen 
pus 


may 


Suvpurative  splenitishs^s  been  seen  under 
three^forms:  (1)  As  a  diffuse  mfiltration--a 
splenic  gangrene.  (2)  Cases  m  which  one 
ov  more  large  abscesses  are  found  m  the 
snlenic  pulp-the  result  of  uijury  (such  as 
ZZel  rib) ;  or  plJebitis  of  the  splenicj.m 
—fi-om  purulent  infection,  enteric,  oi  otuer 
acute  feLile  affections..  (3)  Metastatic  ab- 
scesses from  septicemia,  puerp-^^ 
ulcerative  endocarditis.  These  are 
situated  towards  the  P^f  P^^^^^  "/Jfto  open 
Splenic  abscesses  have  been  ^^^°^^J^  ^],e 

eternally,  into  the  X:'^^^^^^^^^^^^ 
stomach,  the  transverse  co  o"- ^;<J  .j,^^  -i. 
of  the  peritoneum  where  ^^^l^  for  the 
tonitis  generaUy  forms  a  hmitm„ 

pus 


Splenitis  may 


also  terminate  by  the  in- 
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farcfcion  caseating,  or  becoming  a  mass  of 
fibx-ocelliUar  substance,  which,  gradually 
shi'inking  up,  leaves  a  cicatrix-lilie  contrac- 
tion on  the  capsular  surface,  in  which  calci- 
fication may  occiu:.  These  infarctions  in  the 
spleen  correspond  to  the  areas  which  mark 
the  terminal  divisions  of  the  branches  of  the 
splenic  arteries,  the  change  commencing 
beyond  where  the  vessels  break  up  into  the 
hair-pencil-like  small  twigs  known  as 
penicilli. 

Secondary  splenitis  is  generally  the  result 
of  pyEemia,  or  blood-poisoning,  ending  in 
abscess.     Such  pysemic  blocks  or  infarcts 
resemble  the  simple  infarcts  in  shape,  but 
they  are  more  irregular,  because  the  pro- 
cess tends  to  extend  beyond  the  limits  of 
the  area  of  the  terminal  twigs  of  the  blood- 
vessels;   moreover,  they   rapidly  proceed 
to  suppm-ation,  with  inflammation  of  the 
superjacent  capsule,  this  rapid  progress  and 
extension  of  inflammation  being  probably 
due  to  the  very  septic  properties  of  the 
pysemic  infarct.    In  such  cases  there  seems 
to  be  some  spontaneous  local  coagulation  of 
the  blood  in  the  splenic  vessels — the  blood 
itself  being  morbid,  as  in  infectious  fevers 
such  as  typhus— without  any  evidence  of 
embolism. 

Symptoms  and  Physical   Signs  The 

syruptoms  and  physical  signs  of  splenitis  are 
mainly  due  to  the  presence  of  infarcts,  and 
changes  associated  with  them.    The  hyper- 
emia and  inflammation  cause  the  whole  gland 
to  swell.    In  cardiac  diseases,  with  emboli 
from  valvular  vegetations,  these  infarcts  are 
generally  numerous,  and  the   swelling  is 
therefore  proportionally  great,  with  tumefac- 
tion and  some  pain  in  the  left  side ;  and  prob- 
ably there  is   ascites  and  dropsy.  Such 
splenitis  may  go  on  even  to  suppuration, 
without  marked  local  symptoms.    The  en- 
Jargement  of  the  spleen— sometimes  called 
^splenic  tumour'— can  generally  be  recog- 
nised by  palpation,  aided  by  percussion.  Its 
form  is  that  of  the  spleen  exaggerated ;  and 
the  lobulation  or  notching  of  its  swollen 
anterior  edge  can  sometimes  be  felt  through 
the  wall  of  the  abdomen,  if  the  patient  be 
thin.     The  enlarged  gland,  growing,  as  it 
were,  out  from  beneath  the  ribs  on  the  left 
side,  can  sometimes  be  traced  extending  low 
down,  as  far  as,  and  even  into  the  pelvic 
region,  well  over  beyond  the  right  side  of  the 
Ivnea  alba,  and  backwards  towards  the  spme, 
where  its  margin  can  be  separated  from  the 
mass  of  the  dorsal  muscles.  Its  lower  border 
can  also  generally  be  felt  as  a  rounded 
edge.    The  tumour  is  movable  in  all  direc- 
tions by  manipulation,  by  change  of  posture, 
aJid  by  the  act  of  respiration,  when  adhe- 
sions do  not  fix  it.    Weight  and  uneasi- 
ness, rather  than  local  soreness,  are  present, 
■i-ne  splenic  cachexia  exists;  and  there  may 
occiu-  hemorrhages  from  the  stomach  and 
bowels  towards  the  fatal  end  of  such  cases, 


often  so  profuse  as  rapidly  to  hasten  disso- 
lution. 

Diagnosis.— The  diagnosis  of  enlarged 
spleen,  resulting  from  splenitis  due  to  one  or 
other  of  the  causes  referred  to,  requires  the 
exclusion  of  lardaceous  disease  ;  malignant 
or  other  tumours  about  the  cardiac  end  of 
the  stomach  or  tail  of  the  pancreas;  such 
swollen  conditions  of  the  spleen  as  exist  in 
Hodgkin's  disease ;  an  enlarged  left  lobe  of 
the  liver ;  and  renal,  omental,  and  suprarenal 
growths. 

2.  Enlargement. — Etiology  and  Ana- 
tomical Gharactees. — Simple  enlargement 
of  the  spleen  occurs  under  a  great  variety 
of  circumstances ;  but  true,  uncomplicated 
hyjjertrophy,  in  its  simplest  form,  in  which 
nothing  abnormal  is  to  be  seen  in  the  spleen 
or  in  the  blood,  is  a  rare  occuri'ence. 

Enlargement  with  hypersemia  {congestion 
of  the  spleen)  occurs  as  a  result  or  concomi- 
tant of  pyrexia  in  many  specific  fevers — 
notably  in  enteric  and  malarious  fevers, 
erysipelas  and  puerperal  fever,  septicaemia, 
anthrax,  and  acute  tuberculosis.    The  cap- 
sule of  a  spleen  so  enlarged  appears  very 
tense.    The  gland  feels  plump  and  elastic  ; 
but  on  section  its  substance  is  generally 
soft,  pulpy,  almost  liquid,  very  full  of  blood, 
and  of  a_  dark  colour.     Sometimes,  how- 
ever, it  is  so  firm  that  a  more   or  less 
smooth   or  coarsely  granular    sm-face  is 
shown  on  section,  with  an  abundant  new- 
formation  of  smaU  lymph-ceUs  and  nuclei, 
many  of  them  contained  in  large  mother- 
ceUs   (compotmd  splenic  corpuscles),  and 
seen  especially  in  the  splenic  pulp  and 
vem.    This  condition  constitutes  the  nearest 
approach  to  true  hypertrophy,  in  which,  with 
an  increase  in  the  quantity  of  diffuse  granular 
matter,  the  enlargement  is  due  less  to  hyper- 
semia  simply  than  to  increase  ol  normal 
structural  constituents.  Thus  the  organ  may 
attain  two  or  three  times  its  natm-al  size ; 
but  the  enlargement  is  only  temporary,  and 
subsides  as  the  pyrexia  subsides.    An  acute 
but  temporary  congestion  is  observed  in 
many  other  infective  diseases,  such  as  the  ex- 
anthemata, cholera,  and  erysipelas  ;  and  it  is 
the  first  stage  of  most  of  the  diseases  of  the 
spleen.  It  thus  occurs  in  a  number  of  morbid 
conditions,  which  differ  widely  fr-om  each 
other,     This  splenic  congestion  obviously 
affects  the  proper  fimction  of  the  spleen  in 
relation  to  the  destruction  and  formation  of 
blood-corpuscles.  In  all  the  infective  diseases 
the  enlargement  of  the  spleen  seems  to  be 
intinaately  related  to  the  presence  m  the  blood 
of  micro-organisms  pecuhar  to  these  various 
diseases ;  and  the  blood,  arrested  for  a  time 
in  the  spleen,  undergoes  changes  in  its  com- 
position. _  The  micro-organisms,  being  also 
arrested  in  the  spleen,  cause  more  or  less 
marked  disturbance  there.     Typical  accu- 
mulation of  micro-organisms  in  the  spleen 
occurs  in  malarial  fevers,  in  anthrax,  and 


870 


SPLEEN,  DISEASES  OF 


also  in  enteric  fever.  In  malarial  fevers,  the 
various  forms  of  the  malaria  parasite,  to- 
gether with  its  product — the  characteristic 
black  pigment  —  enclosed  in  leucocytes, 
aboimd  in  the  spleen,  and  give  rise  to  the 
pigmentation  of  the  organ  so  constantly 
associated  with  these  diseases.  In  anthrax, 
the  blood-vessels,  particularly  the  veins  of 
the  pulp,  are  filled  with  the  bacillus  an- 
thracis,  lying  in  the  direction  of  the  blood- 
current. 

Simple  enlargement  sometimes  results 
from  long-continued  mecliam/ical  congestion, 
following  any  obstruction  to  the  portal  cir- 
culation, or  obstructive  valvular  disease  of 
the  heart.  But  cardiac  diseases  are  less 
frequently  the  cause  of  splenic  enlargements 
than  are  chronic  diseases  of  the  liver,  and 
especially  cirrhosis.  In  hepatic  cirrhosis  the 
spleen  is  generally  double  its  normal  size, 
with  its  capsule  thickened  and  with  nu- 
merous peritoneal  growths  on  its  surface — 
a  perisx^lenitis  —  intimately  related  to  the 
acute  and  subacute  peritoneal  inflammation 
so  generally  accompanying  cirrhosis. 

Chronic  congestion  of  the  spleen,  especially 
in  cirrhosis,  ends  in  induration  of  splenic 
tissue. 

Enteric  fever  is  one  of  the  infective  diseases 
in  which  the  spleen  is  always  affected,  when 
it  may  be  found  to  be  enlarged  to  more  than 
double  its  normal  size — an  enlargement  less 
marked  in  the  adult  than  in  children.  It  is 
then  also  less  firm  than  in  health,  greatly  in- 
filtrated with  blood,  and  the  colour  of  its 
parenchyma  is  brown  or  pink.  In  extreme 
cases  it  may  be  almost  diffluent,  and  between 
the  tenth  and  fifteenth  day  it  is  always  soft 
and  granular, when tumefiedlymph-ceUs,  often 
multinucleated,  and  containing  one  to  eight 
or  ten  red  blood-corpuscles,  may  be  counted 
in  a  single  protoplasmic  lymjDh-mass.  To- 
wards the  end  of  the  fever  the  spleen  again 
diminishes  ;  its  parenchyma  becomes  less  rich 
in  blood ;  the  lymph-cells  contain  fat-granules, 
with  red  pigment ;  and  pigment-granules  are 
found  free  in  its  pulp.  As  in  malaria  a,nd 
anthrax,  so  in  enteric  fever  the  specific 
organism  tends  to  accumulate  in  the  spleen. 
In  a  considerable  number  of  cases  rupture 
of  the  spleen  has  been  foimd  in  enteric 
fever.  Hence  the  necessity  of  great  caution 
in  percussion  over  the  spleen,  and  manipula- 
tion of  the  abdomen  over  this  organ,  in  such 
patients. 

The  enlargement  consequent  on  malaria 
is  fully  described  in  another  article.  See 
Malaria. 

There  only  remain  to  be  noticed  two 
special  forme  of  splenic  enlargement— one 
classified  by  the  College  of  Physicians  as  a 
sub-variety,  namely,  leucocythcemia  or  leuh- 
cemia;  the  other  a  pecuHar  enlargement 
originally  described  by  Dr.  Hodgkin— Zj/m^j/i- 
adenoma.  See  Leucocythjsmia;  and  Lymph- 
adenoma. 


3.  Lardaceous  Disease. — Albuminoid 
disease  is  rarely  limited  to  the  spleen,  bat 
usually  also  affects  the  liver,  kichieys,  and 
sometimes  the  intestinal  villi  in  the  same 
patient.  The  trabecular  interspaces,  but  more 
commonly  the  Malpighian  sacculi,  are  filled 
with  the  new  material,  so  that  each  corpuscle 
looks  hke  a  sago-grain.  The  spleen  so  affected 
is  usually  enlarged,  and  is  specifically  as 
well  as  absolutely  heavier  than  in  health. 
It  tends  to  assume  a  globular  form,  with 
rounded,  blunt,  and  thickened  edges.  While 
the  central  artery  of  the  glomerulus  may  be 
intact,  the  walls  of  the  arterioles  and  capil- 
laries, and  most  of  the  elements  of  the 
splenic  corpuscles,  the  lymph-cells,  and  the 
retiform  tissue,  are  the  sites  of  infiltra- 
tion of  the  new  amyloid  material,  which  is 
readily  stained  of  a  reddish-violet  coloiur  with 
methyl-aniline  violet,  or  of  a  mahogany- 
brown  with  a  watery  solution  of  iodine 
in  iodide  of  potassium.  See  Albuminoid 
Disease. 

A  lardaceous  spleen  implies  a  long-stand- 
ing cachexia,  and  in  its  most  intense  form 
is  seen  after  protracted  caries  and  necrosis  of 
bone,  especially  when  associated  with  scrofula 
or  syphihs ;  or  even  after  external  injury 
which  leads  to  protracted  bone  -  disease. 
Hence  the  question  is  still  undecided  whether 
lardaceous  disease  arises  from  such  local 
sources,  or  is  a  constitutional  or  general 
disease. 

4.  Cancer. — Cancer  of  the  spleen  is  ex- 
tremely rare  as  a  primary  lesion.  It  chiefly 
occurs  as  an  infective  process  followmg 
cancer  of  the  stomach  or  other  viscus  ;  or  as. 
generally  disseminated  encephaloid  growths. 

5.  Rare  Diseases. — Here  it  is  only  neces- 
sary to  mention  hydatid  disease,  tubercle,  and 
the  splenic  enlargement  occasionally  occur- 
ring in  congenital  syphihs.  Tubercle  of  the- 
spleen  is  frequent  in  children,  but  rare  in 
adults,  and  is  usually  in  the  form  of  miliary 
granules  disseminated  in  the  splenic  pulp. 
It  is  always  secondary  to  tubercle  elsewhere, 
and  commences  in  the  reticulated  tissue  of 
the  pulp.  The  centres  of  the  nodules  become 
caseous  and  the  cells  atrophy  ;  while  charac- 
teristic giant-cells  may  be  found  in  the  cen- 
tres of  tuberculous  nodules.  The  bacilh  ot 
tuberculosis  have  also  been  demonstrated  in 
the  nodules  by  Ehrhch's  method.  In  ai-ti- 
ficially  produced  tuberculosis  m  the  guinea- 
pig  and  rabbit,  by  injection  of  tuberculous 
matter  into  the  peritoneal  cavity,  the  spleen 
(as  in  anthrax  and  enteric  fevers)  is  almost 
always  profoundly  altered.  It  is  enJa^-ge^ 
and  large  quantities  of  baciUi  accumulate  m 
the  nodules  and  in  the  ceUs  of  the  splemc 

^"^REATMENT.-Treatment  of  these  diseases 
of  the  spleen  by  medicinal  ^^Z,^; 
tremely  uncertain,  as  can  re'idily  be  under 
stood  from  what  is  knovvn  of  their  l  a  hokg^. 
All  sources  of  mechanical  congestion  must, 
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if  possible,  be  removed  or  relieved.  Saline 
purgation  may  be  iisefiil  for  this  purpose  ; 
also  compoimd  jalap  powder,  with  rhubarb 
and  sulphate  of  ii-on,  may  be  taken  in  such 
quantities  as  will  produce  three  or  foiu:  stools 
in  the  twenty-four  hours.     In  employing 
measures  of  this  descrijotion,  regard  must  be 
had  to  the  anaemia  so  usual  in  splenic  disease, 
and  care  must  be  taken  not  to  aggravate 
this  by  depletory  means  of  too  violent  a 
character.     Should  abscess  form  and  be 
considered  surgically  accessible,  it  must  be 
opened   and  draiaed.     The   diagnosis  of 
abscess  of  the  sj)leen  is  by  no  means  an 
easy  matter,  however,  for  rigors  and  other 
hectic  symptoms  have  not  always  the  same  I 
significance  when  they  occur  in  connexion  ' 
with  splenic  disease  as  ia  the  case  of  most 
other  organs.    Nor,  when  in  doubt,  may  we 
use  the  aspirator  with  the  freedom  we  can 
employ  in  hepatic  disease.     In  not  a  few 
instances  fatal  iatraperitoneal  effusion  of 
blood  has  followed  exploratory  puncture  of 
the  spleen— a  proceeding,  therefore,  which 
must  not  be  lightly  undertaken.  The  iodides 
and  bromides  of  potassium  have  been  re- 
cornmended  in  splenic  tumour.    The  bin- 
iodide  of  mercury,  in  the  form  of  an  oint- 
ment, rubbed  into  the  skin  so  as  to  pro- 
duce irritation,  has  also  a  reputation  for 
reducmg    simple    enlargement    when  not 
otherwise  complicated.     It  is  a  question, 
however,  if  the  same  effect  is  not  brought 
about  by  simpler  counter-irritants,  such  as 
the  hniment  of  iodine,  which,  while  less 
troublesome  to  apply,  expose  the  patient  to 
no  such  risks  as  ptyalism  or  an  aggravation 
by  the  mercurial  of  the  anaemia  so  commonly 
associated  with  splenic   disease.     In  the 
chronic  enlargements  of  leucocythsemia  and 
Hodgkm's    disease,    improvement  of  the 
general  health  is  the  most  that  can  be  per- 
manently effected,  by  the  employment  of 
tonics,  change  of  air,  and  attention  to  the 
hygiene  of  the  patient.  See  LEucocYTHiEMiA  • 
and  Lymphadenoma.    '  ' 
William  Aitken.       Patrick  Manson. 
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SPLENIC  FEVER. -See  Pustule, 
Malignant.  ' 

SPLENISATION.-A  morbid  state  of 
the  lung,  m  which  it  somewhat  resembles 
the  spleen  m  colour  and  consistence.  See 
IjTJngs,  Compression  of. 

SPORADIC  (o-Treipco,  I  Scatter).— This 
term  is  used  in  connexion  with  diseases 
which  occur  occasionally,  and  in  an  isolated 
manner,   amongst  individuals;   as  distin 
guished  from  those  which  prevail  endemi 

ficafiono?'''^'^'"^^"^*         Disease,  Classi- 

ri^^S^^^^  CHOLERA.-5.e  Cho- 
leraic Diarrhcea. 


SPOTS.  —  A  popular  name  for  certain 
forms  of  eruption  on  the  skin.  See  Erup- 
tion ;  Exanthema,  Exanthemata  ;  and 
Maculae. 

SPOTTED  FEVER.-A  popular  name 
for  typhus  fever.    See  Typhus  Fever. 

SPRAYS,  Therapeutical  Uses  of.— 

See  Inhalations. 

SPRUE.— See  PsiLosis. 

SPUTUM.— Synon.  :  Fr.  Crachat ;  Ger. 
Auswurf;  Sputum.— TMs  article  deals  with 
the  diagnostic  indications  afforded  by  a  micro- 
scopical examination  of  the  sputum,  and  with 
the  requisite  methods  of  preparation.  The 
pathological  constituents  of  the  sputum  to 
which  definite  diagnostic  importance  can  be 
attributed  are  comparatively  few  in  number. 
These  will  be  considered  under  the  foUow- 
mg  heads :  (1)  Micro-organisms  ;  (2)  Elastic 
tissue  ;  (3)  Curschmann's  spirals. 

No  special  description  wUl  be  devoted  to 
the  rare  instances  in  which  booklets  derived 
from  hydatid  cysts  in  the  limg,  or  portions 
of  laryngeal  or  pulmonary  new-growths  may 
be  discovered  in  the  expectoration,  inasmuch 
as  these  structures  require  no  special  prepara- 
tion for  their  identification. 

1.  Micro-organisms.— r-wSercZe  bacillus. 
In  order  to  detect  the  presence  of  this  microbe, 
it  IS  unportant  to  secure  a  suitable  specimen 
of  the  sputum  for  examuaation.  The  mornino- 
expectoration,  representing  a  gradual  accu° 
mulation  formed  during  the  houi-s  of  sleep,  is 
most  likely  to  contaia  a  mixture  of  the  secre- 
tions of  the  respiratory  tract,  and  is  therefore 
most  suitable  for  the  purpose.  Moreover 
the  sputum  expelled  at  this  time  is  less  lilvely 
to  be  contammated  with  particles  of  food 
The  expectoration,  having  been  collected  in  a 
clean  vessel  contahung  no  disinfectant  solu- 
tion, should  be  poured  out  into  a  flat  glass 
dish  in  order  to  facilitate  the  prelimiuarv 
exammation.    Search  should  be  made  for 
the  yellowish  streaks  or  specks  which  can 
generaUy  be  recognised  even  in  sputa  which 
seem  to  be  purely  mucous.  Where  the  secre- 
tion is  more  or  less  opaque  throughout,  the 
thickest  and  most  ciurly  parts  are  to  be 
selected.    With  the  help  of  a  scalpel,  needle, 
platinum-wire,  or,  as  Ehi-lich  suggests,  a  fine 
steel  pen  with  one  of  the  nibs  broken  off  and 
fixed  m  an  ordinary  penholder,  a  very 
small  portion  of  the  sputum  is  transferred  to 
a  clean  cover-glass,  and  another  cover  is 
placed  on  the  first,  the  two  slips  being  gently 
pressed  together  with  a  pan:  of  forceps.  By 
this  means  the  sputum  is  distributed  in  a 
thm  fibn  on  tire  two  glasses.    A  difficulty 
sometimes  occurs  with  very  viscid  gelatinous 
sputa,  which  resist  all  attempts  to  spread 
them  out.   In  this  case,  the  secretion  on  the 
cover-glass  should  be  allowed  to  drv  nar 
tially,  when  there  will  be  no  fui-ther  difficulty 
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in  obtaining  sufficiently  thin  and  uniform 
layers  on  the  two  surfaces  when  the  glasses 
are  pressed  together.  The  cover-glasses  are 
now  separated  by  a  slight  sliding  movement, 
and  allowed  to  dry  thoroughly,  after  which 
they  are  passed  rapidly  face  upwards  three 
times  through  the  flame  of  a  spirit-lamp  or 
Bunsen  burner  to  coagulate  the  albumen. 
They  are  then  ready  for  staining.  The 
following  reagents  are  required : — 

A.  A  solution  of  fuchsine.  Several  different 
formulse  have  been  proposed,  but  either  of 
the  two  following  may  be  adopted  : — 

(1)  Ehrlich's  solution,  consisting  of  11  c.c. 
of  a  saturated  alcoholic  solution  of  fuchsine 
added  to  100  c.c.  of  a  saturated  watery 
solution  of  aniline  oil.  This  flixid  is  very 
unstable,  and  should  be  made  freslily  each 
time  it  is  required.  Small  quantities  may 
be  prepared  by  pouring  five  or  six  drops  of 
the  alcoholic  solution  of  fuchsine  into  a 
watch-glass  full  of  aniline  water. 

(2)  Ziehl's  solution,  or  carbol  fachsine, 
consisting  of  10  c.c.  of  a  saturated  alcoholic 
solution  of  fachsine  added  to  90  c.c.  of_  a 
5  per  cent,  watery  solution  of  carbolic  acid. 
This  solution  has  the  advantage  of  being 
much  more  stable  than  the  first,  and  may  be 
preserved  for  several  months. 

B.  A  25  per  cent,  solution  of  sulphuric 
acid. 

C.  A  concentrated  watery  solution  of 
methylene  blue. 

The  staining  fltiids  must  be  filtered  each 
time  they  are  used. 

The  cover-glasses  on  which  the  sputum 
has  been  dried  are  placed  in  some  of  the 
fuchsine  solution  (A)  in  a  watch-glass  or 
glass   capsule,   and    the    fluid    is  heated 
cautiously  over  a  spirit-lamp  or  on  a  sand 
bath  until  bubbles  begui  to  rise.    The  solu- 
tion is  then   allowed  to   cool  for  two  or 
three  minutes,  after  which  the  cover-glasses 
are  removed  with  forceps  and  dipped  into 
some  of  the  acid  solution  (B)  for  two  or 
three  seconds,  and  then  quickly  washed  for 
about  ten  seconds  in  a  fine  stream  of  water 
flowing  from  a  tap.    The  preparation  has  a 
deep  red  colour  when  removed  from  the 
fiichsine,  but  assumes  a  yellowish-grey  ap- 
pearance in  the  acid.    "When  subsequently 
washed  in  water,  the  specimen  agani  tm;ns 
red     Next  the  cover-glass  is  stained  with 
the  blue  dye  (C)  for  about  a  minute,  and 
a'^ain  washed  for  five  or  six  seconds  m  a 
sti-eam  of  water.    The  excess  of  water  is 
then  di-ained  away,  and  the  cover-glass  is 
allowed  to  dry.    The  process  may  be  short- 
ened by  drying  the  cover-glass  cautiously 
between  two  pieces  of  filter-paper.    M  hen 
the  specimen  is  thoroughly  dry,  it  is  mounted 
in  a  drop  of  Canada  balsam  dissolved  m 

benzol  or  xylol.  i   v  -n- 

For  the  recognition  of  the  tubercle  bacim, 
a  magnifying  power  of  250  to  300  is  suffi- 
cient in  most  cases,  if  the  illumination  be 


brilliant.   Abbe's  sub-stage  condenser  greatly 
facilitates  the  detection  of  the  baciUi;  and 
in  all  doubtful  cases,  where  the  microbes  are 
scanty,  the  combination  of  Abbe's  condenser 
with  a  one-twelfth  oil-immersion  lens  is 
indispensable.    "With  the  method  of  staining 
above  described,  the  bacilli  appear  as  delicate 
crimson  rods,  in  length  from  one-quarter  to 
one-half  the  diameter  of  a  human  red  blood- 
corpuscle.    The  rods  may  present  a  imiform 
bright  red  appearance,  the  staining  may  be 
unequal,  or  the  microbes  may  present  a 
beaded  appearance  resembling  a  string  of 
red  granules.   The  last  result  of  staining  has 
been  attributed  to  the  presence  of  spores  in 
the  baciUus.    No  clinical  importance  can  be 
attributed  to  these  morphological  differences. 
Various  other  baciUi  and  micrococci  con- 
tained in  the  sputum,  as  well  as  the  nuclei 
of  cells  and  filaments  of  mucin,  take  the 
blue  stain,  contrasting  sharply  with  the  red 
tubercle  bacilli. 
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Pig.  158. — Tubercle  Bacilli  in  Sputum. 

The  bacilli  are  seen  as  dark  rods,  lying  amidst 
threads  of  mucus  and  a  few  pus-corpuscles. 

The  clinical  recognition  of  the  bacOlus  ia 
based  on  the  staining  reactions  involved  in 
the  foregoing  process  devised  by  Ehrlich. 
The  bacillus  of  tuberculosis  is  distinguished 
from  all  others,  with  the  exception  of  the 
leprosy  bacfllus,  by  the  fact  that  it  retains 
the  stam  of  certain  aniline  dyes  when  ex- 
posed to  the  action  of  strong  mineral  acids, 
other  bacilli  becoming  decolorised  by  this 

process.  ,      ,•  i 

The  following  is  Ehrlich's  explanation  oi 
the  results  of  his  method  :— 

In  order  to  stain  the  tubercle  bacillus 
successfully,  a  combination  of  a  salt  of 
aniline  with  aniline  itself,  or  with  phenol, 
is  requhred.  The  double  compound  thus 
formed  is  an  ofly,  comparatively  insoluble, 
substance  of  a  brilliant  colour,  which  be- 
comes deposited  in  the  protoplasin  of  bacilli 
and  ceUs  generally.  The  tuberc  e  bacillus 
takes  up  watery  solutions  of  the  anilme 
dyes  with  great  difficulty,  but  is  readily 
stained  when  certain  of  these  dy;es  are  com- 
bined with  aniline  or  phenol.  Thi  pecnh 
arity  probably  depends  on  he  existence  of  a 
special  sheath  enclosing  the  bacilU^  The 
sheath  resists  the  passage  of  wateiy  and 
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acid  solutions,  but  is  readily  permeated  by 
oily  substances  like  aniline  or  phenol,  and 
by  alkalis. 

In  Koch's  original  method,  an  aUvaline 
solution  of  an  aniline  salt  was  employed  to 
stain  the  bacilli. 

Aniline,  or  phenol,  therefore,  has  a  two- 
fold fimction:  it  combines  with  an  aniline 
salt — fuchsine  (hydroclilorate  of  rosaniline) 
— to  form  a  pigment  of  extreme  brilliancy  ; 
and  at  the  same  time  it  moistens  or  alters 
the  bacillary  sheath  in  some  way  so  as  to 
allow  of  the  diffusion  of  the  dye  into  the 
protoplasm  of  the  bacillus,  where  it  is  de- 
posited in  fine  particles.    When  the  pigment 
is  exposed  to  the  action  of  a  strong  acid 
it  becomes  converted  into  a  highly  soluble 
but  colom'less  tri-acid  salt,  in  consequence 
of  which  the  cells,  mucin,  &c.,  are  decolor- 
ised ;  but,  owing  to  the  resistance  offered  by 
the  sheath  of  the  bacillus,  the  acid  does 
not  come  into  contact  with  the  dye  deposited 
in  the  substance  of  the  microbe  for  some 
time,  and  the  staining  therefore  remains. 
Prolonged  exposure  to  the  action  of  the 
acid  results  in  decolorisation  of  the  bacilli 
also  ;  but  for  a  certain  period  of  time,  which 
is  liable  to  variation,  the  addition  of  water 
causes  the  red  colour  to  reappear.  This 
depends  on  the   action  of  water  decom- 
posing the  tri-acid  salt  into  the  mono-acid 
pigmented  salt  and  free  acid.    Ehrhch  sup- 
poses that  the  prolonged  action  of  a  strong 
acid  on  the  delicate  sheath  so  alters  the 
latter  that  it  permits  the  diffusion  of  the 
comparatively  small  molecule  of  mineral  acid, 
but  resists  the  passage  of  the  highly  complex 
and  large  molecule   of  rosaniline  hydro-  ' 
chlorate.    Thus  the  pigment  is  retained  in 
the  protoplasm  of  the  bacillus. 

Significance.— The  discovery  of  tubercle 
bacilli  in  the  sputum  is  a  decisive  proof  of  i 
the  existence  of  tubercular  disease  of  some 
part  of  the  respiratory  system.  In  cases  of 
tuberculosis  of  the  air-passages,  bacilli  are 
discharged  from  the  surface  of  the  ulcera- 
tion; but  the  number  derived  from  this 
source  is  insignificant  as  compared  with 
the  quantities  that  come  from  cavities  in  the 
lungs.  If  we  exclude  the  extremely  rare 
cases  of  primary  tubercular  ulceration  of  the 
main  air-passages,  it  may  be  affirmed  that  a 
large_  number  of  bacilli  m  the  sputum  is  a 
certain  sign  of  pulmonary  excavation.  The 
size  of  the  cavity  or  cavities  is  immaterial,  but 
free  communication  between  a  vomica  and 
a  bronchus  is  a  necessary  condition. 

The  number  of  the  bacilli  is  no  certain 
index  of  the  severity  or  extent  of  the  disease 
and  may  be  said  to  be  largely  a  question  of 
discharge.  In  some  acute  pneumonic  forms 
of  tuberculosis  the  microbe's  may  for  a  time 
be  very  scanty,  whereas  in  cases  of  the  most 
chrome  and  hmited  disease  the  sputum  may 
teem  with  tubercle  bacilli.  It  has  been  as- 
serted that  where  tubercular  ulceration  of  the 


larynx  exists  the  nmnber  of  bacilli  is  always 
large.  This  statement  is  incorrect,  as  numer- 
ous observations  have  convinced  the  writer. 
Complete  and  permanent  disappearance  of 
the  bacilli  from  the  sputum  is  a  most  favour- 
able sign ;  but,  on  the  other  hand,  persistent 
expectoration  of  these  micro-organisms  is  not 
incompatible  with  a  favourable  and  chronic 
course  of  the  disease. 

Actinomycosis. — In  the  rare  instances  in 
which  this  disease  attacks  the  respiratory 
system,  the  characteristic  ray-shaped  organ- 
isms may  be  discharged  in  the  expectora- 
tion.    These  appear  as  minute  yellowish 
granules  visible  to  the  naked  eye  in  the 
purtilent  discharge.    When   a  drop  of  the 
pus  is  examined  without  any  staining,  the 
rosettes  of  clubs  can  readily  be  recognised 
with  a  moderately  high  power.     If  dried 
cover-glass  preparations  be  stained  by  Gram's 
method,  combined  with  rubine  or  eosine  as  a 
counter-stain,  the  mycelial  threads  and  clubs 
may  be  demonstrated.    The  presence  of  the 
ray  fungus   is  pathognomonic   of  actino- 
mycosis.   See  Actinomycosis. 
I     Pneumonia. — Among  the  various  microbes 
that  may  be  found  in  the  sputum  of  croupous 
'  pneumonia  two  varieties  occur  with  great 
frequency,  namely,  short  thick  rods  (Fried- 
lander)  and  diplococci  (Frankel),  both  com- 
i  mpnly  provided  with  a   definite  capsule. 
I  Diplococci  are  far  more  often  present  than 
I  the  rod-shaped  forms.    In  dried  cover-glass 
preparations  these  organisms  may  be  stained 
by  Gram's  method,  methylene  blue,  and 
other  dyes. 

j  Significance. — As  similar  microbes  are 
sometimes  met  with  in  other  diseases,  such 
as  bronchitis,  and  in  healthy  saliva,  no  de- 
finite diagnostic  significance  can  at  present 
be  attributed  to  them.  See  Micro-organisms. 
I  2.  Elastic  Tissue.— In  destructive  pul- 
monary  disease  of  all  kinds,  portions  of  the 
elastic  framework  of  the  lungs  are  from  time 
to_  time  expectorated,  and  can  be  recognised 
with  the  microscope.  In  some  cases  the 
elastic  tissue  may  be  detected  without  any 
special  preparation.  The  sputum  is  poured 
out  into  a  flat  glass  dish,  and  some  of  the 
most  opaque  parts  are  selected  and  trans- 
ferred to  a  glass  sUde ;  a  cover-glass  is  then 
pressed  lightly  on  the  sputum,  and  the 
specimen  can  be  at  once  examined. 

But  for  general  use  Dr.  Fenwick's  solvent 
method  is  much  more  satisfactory.  Equal 
quantities  of  the  sputum  and  a  solution  of 
caustic  soda  (twenty  grains  to  the  oimce) 
are  boiled  for  a  few  minutes  until  the  mix- 
ture becomes  liquefied.  It  is  important  not 
to  continue  the  boiling  too  long,  as  the 
elastic  fibres  themselves  ultimately  become 
much  altered  in  appearance.  The  fluid  is 
now  set  aside  for  two  to  twelve  hours  in  a 
tall  conical  glass,  to  allow  the  elastic  tissue 
to  sink  to  the  bottom.  A  drop  of  the 
sediment  is  then  withdrawn  with  a  pipette, 
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and  examined  with  the  microscope  in  the 
usual  way.  A  magnifying  power  of  90  to 
100  diameters  is  sufficient  in  most  cases; 
but  when  the  fibres  are  isolated  or  much 
broken  up,  a  higher  power  may  be  re- 
quired. In  the  latter  case,  difficulties  are  apt 
to  arise  from  the  fact  that  the  sputum  com- 
monly contains  adventitious  fibres  closely 
resembling  elastic  tissue.  In  some  cases  the 
curled-up  ends  and  branching  fibres  may 
serve  to  distinguish  the  elastic  tissue  of  the 
lung ;  but  unless  some  trace  of  the  charac- 
teristic alveolar  arrangement  be  recognisable, 
it  is  unwise  to  hazard  a  positive  diagnosis. 
See  Microscope  in  Medicine. 


Fig.  159. — Elastic  tissue  of  the  lung  in 
Sputum.    X  550. 


_  Significance.— The  discovery  of  elastic 
tissue  in  the  expectoration  may  be  regarded 
as  definite  e^ddence  of  destructive  disease  of 
some  portion  of  the  respiratory  tract.  With 
rare  exceptions,  the  elastic  fibres  come  from 
the  lung,  though  at  times  they  may  be  de- 
rived from  the  larynx  or  broiichi,  in  which 
case  no  alveolar  grouping  wiU  be  found. 
Tuberculosis,  by  far  the  commonest  ulcera- 
tive disease  of  the  lung,  may  generally  be 
suspected  when  elastic  tissue  is  found  in  the 
sputum ;  but  in  non-tubercular  destructive 
affections  the  same  discovery  may  be  made. 
JEence  elastic  fibres  do  not  possess  the  patho- 
gnomonic significance  of  the  tubercle  baciUi. 
In  acutely  progressing  excavation,  large 
groups  of  alveoli  are  often  expectorated ; 
whereas  in  cases  of  chronic  disease  the  fibres 
are  usually  more  isolated,  and  are  not  un- 
commonly encrusted  with  lime  salts. 

In  the  sputum  of  pulmonary  gangrene  the 
elastic  fibres  are  generally  scanty  or  ill- 
defined,  and  sometimes  cannot  be  recognised 
at  all.  It  has  been  suggested  that  this  is  due 
to  the  presence  of  a  ferment  in  the  gan- 
grenous secretion,  which  dissolves  the  lung- 
tissue. 

3.  Curschmann's  Spirals.  —  In  the 

sputum  expelled  towards  the  close  of  an 
asthmatic  attack,  small  gelatinous  sago-like 
lumps  of  mucus  are  generally  present.  If 
these  masses  be  gently  pressed  out  between 
a  cover-glass  and  a  glass  slide,  certain  spiral 
structures  may  commonly  be  recognised.  The 
spirals  vary  much  in  size,  often  being  visible 
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to  the  naked  eye,  whereas  at  other  times  they 
can  only  be  discovered  with  the  help  of  the 
microscope.  These  structures  consist  of 
gelatmous  threads  of  a  mucoid  substance, 
coiled  in  the  form  of  a  corkscrew.  In  many 
cases  a  central  bright  wavy  or  twisted 
thread  occupies  the  hollow  of  the  coil.  v. 
Jaksch  believes  the  central  fibre  to  be 
chemically  allied  to  fibrin,  the  spiral  coil 
being  composed  of  mucin. 

Significance.— These  spirals  are  to  be- 
regarded  as  casts  of  the  bronchioles.  Cursch- 
mann  considers  that  they  are  the  result  of 
an  exudative  bronchiolitis,  and  are  causally 
related  to  the  paroxysms  of  asthma.  The 
spirals  are  not  pathognomonic  of  asthma,  as 
they  are  occasionally  found  in  the  sputum 
of  bronchitis  and  croupous  pneumonia.  But, 
as  V.  Jaksch  suggests,  their  presence  in  a 
case  of  asthma  of  doubtful  nature  would 
stamp  the  bronchial  nature  of  the  attack.. 
Charcot-Leyden  crystals  {see  Microscope  in 
Medicine)  are  often  found  adhering  to  the 
spirals,  and  sometunes  seem  to  develop  after 
the  sputum  has  been  allowed  to  stand  for 
some  hours,  v.  Jaksch  beheves  that  the 
crystals  are  products  of  chemical  decompo- 
sition of  mucin.  Percy  Kidd. 

SQUAMJE  {squama,  a  scale). — Scales. 
A  synonym  for  scaly  diseases  of  the  skin. 
See  Pityriasis  Eubra. 

SQUINTING.  — A  popular  name  for 
strabismus.    See  Strabismus. 

STADIUM  (Lat.,  a  stage)  A  period 

or  stage  in  a  disease,  as  in  fever;  for  ex- 
ample, stadium  incrementi,  stadium  con- 
valescenticB. 

STAGNATION  OF  BLOOD.— Local 
arrest  of  the  circulation.  See  Circulation^ 
Disorders  of;  and  Inflammation. 

STAINS.— This  word,  as  appHed  to  the 
skin,  is  synonymous  with  '  maculae.'  See 
Macule. 

STAMMERING.— Synon.  :  Fr.  Begaie- 
ment;  Ger.  Stottern. 

Definition. — Under  the  head  of  stammer- 
ing, in  its  broadest  sense,  are  included  many 
different  forms  of  defective  articulation,  such 
as  the  inability,  congenital  or  acquired,  to 
pronounce  certain  letters  or  certain  combi- 
nations of  letters,  the  tendency  to  hesitate 
or  stumble  in  utterance  or  to  transpose 
letters  or  syllables,  and  the  habit  of  inter- 
jecting meaningless  sounds  or  words  into 
the  pauses  which  occm-  in  the  course  of  con- 
tinuous speech.  But  the  term  is  generally 
used,  at  any  rate  in  Enghsh,  as  syuoiiynioiis 
with  stuttering,  to  imply  a  spasmodic 
affection  of  the  organs  concerned  in  speech, 
in  vh-tue  of  which  the  enmiciation  of  words 
becomes  suddenly  checked,  and  a  paiuftu 
pause  ensues,  not  "infrequently  marked  by  a 
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prolongation,  or  a  repetition  in  rapid  se- 
quence, of  the  particular  literal  sound  at 
which  the  check  arises. 

^Etiology. — Stammering  is  to  some  ex- 
tent hereditary,  although  a  large  number  of 
stammerers  are  certainly  fii-ee  from  heredi- 
tary taint.    It  is  sometimes  imitative.  The 
defect  rarely,  if  ever,  shows  itself  before  the 
age  of  four  or  five  years.    Usually  it  comes 
on  from  this  time  i;p  to  the  period  of  puberty ; 
but  it  may  originate  at  any  age.  Sometimes 
it  occurs  after  febrile  disorders ;  sometimes 
in  connexion  with  nervous  affections,  such  as 
epilepsy,  hysteria,  and  tabes  dorsahs  ;  some- 
times it  attends  mere  temporary  failure  of 
health;  sometimes  it  appears  in  connexion 
with  soreness  or  irritation  of  the  mouth; 
sometimes  it  is  induced  by  simple  nervous- 
ness or  excitement.    In  many  of  these  cases 
the  stammering  is  temporary  only,  and  dis- 
appears with  its  cause  ;  and  as  a  general  rule 
confirmed  stammerers  have  their  infirmity 
aggravated   under   similar  circumstances. 
Occasionally,  on  the  other  hand,  stammering 
ceases  during  the  presence  of  illness.    It  is 
a  curious  fact  that  men  stammer  in  much 
larger  proportion  than  women.     Cases  of 
persistent   stammering,  arismg   in  child- 
hood, sometimes  recover  in  the  course  of 
time ;   and,   as  a  general  rule,  some  im- 
provement takes  place  after  the  attainment 
of  maturity,  and  especially  as  age  advances. 

Description.— It  has  often  been  main- 
tained that  stammering  occm-s  only  in  con- 
nexion with  the  enunciation  of  the  explosive 
consonants,  that  it  never  attends  the  utter- 
ance of  the  vowels,  and  that  it  never  mani- 
fests itself  during  the  acts  of  whispering  and 
ofsingmg.    All  these  statements,  however, 
though  fotmded  on  fact,  are  more  or  less 
maccurate.    For  though  it  is  at  the  explo- 
sive consonants  h,  p,  d,  t,  hard  g  and  h,  that 
stammerers  for  the  most  part  come  to  grief, 
stammering  is  by  no  means  uncormnon  dur- 
mg  the  articulation  of  the  continuous  conso- 
nants, such  as  V,  f,  tJi,  z,  8,  sh,  y,  w,  m,  n, 
and  even  occurs  when  vowel-sounds  are 
bemg  produced ;  and  though  it  is  certainly 
rare  for  patients  to  stammer  when  whisper- 
ing or  smging,  there  are  exceptions  to  this 
rule. 

When  stammering  takes  place  in  con- 
nexion with  the  explosive  consonants,  the 
barriers  by  the  sudden  opening  of  which  after 
complete  closure  the  several  consonantal 
sounds  are  produced,  instead  of  separatin^^, 
as  they  should  do,  remam  spasmodically 
closed  ;  and  the  patient,  strugghng  to  over- 
come the  spasm,  either  remams,  for  a  vari- 
able but  short  time,  absolutely  voiceless  or 
overcoming  the  resistance  fitfully,  utters'  the 
consonantal  sound  in  a  series  of  two  or  more 
successive  puffs.  In  the  utterance  of  b  and 
jO  It  IS  the  hps  which  remain  closed ;  in  the 
utterance  of  d  and  t  it  is  the  barrier  formed 
by  the  tongue,  whose  tip  is  pressed  against 


the  superior  incisors  or  anterior  part  of  the 
palate ;  in  the  production  of  hard  g  and  k 
it  IS  the  barrier  formed  by  the  pressure  of 
the  dorsum  or  root  of  the  tongue  agamst  the 
posterior  part  of  the  palate. 

In  pronouncing  the  contmuous  consonants, 
the  barriers  at  which  the  distinctive  sounds 
are  produced  are  not  in  absolute  or  uniform 
contact;  and  the  consonantal  sounds  are 
continued  during  the  passage  of  air  through 
the  constricted  oral  channel  or  through  the 
nose.  "When,  therefore,  stammering  attends 
their  pronunciation,  it  is  not  due  to  any 
spasmodic  closure  of  the  parts  engaged,  but 
rather  to  then:  fixation  in  the  natm-al  posi- 
tion they  have  assumed,  and  to  the  frequent 
association  therewith  of  more  or  less  rhyth- 
mical attempts  to  close  them  or  to  separate 
them  more  widely  from  one  another.  The 
resulting  sounds  therefore  either  come  to  a 
full  stop,  or  are  suaiply  prolonged  or  drawled, 
or  are  repeated. 

In  the  utterance  of  the  vowels  the  mouth 
and  its  appendages  play  only  a  subordinate 
part,  and  a  free  passage  is  maintained  for 
the  passage  of  air  through  the  mouth.  It 
is  at  the  runa  glottidis  that  the  funda- 
mental sound  is  produced,  and  it  is  mainly 
to  spasm  of  this  paj:t  that  vowel-stammering 
is  due. 

But  the  hitch  in  utterance  may  also 
originate  in  the  respiratory  apparatus,  and 
not  mfrequently  stanamermg  depends  on  a 
sudden  inspiration  or  expiration,  or  on  an 
arrest  of  the  respiratory  movements. 

It  wiU  thus  be  seen  that  stammering  may 
be  caused  by  spasm  of  either  of  the  three 
mechanisms  concerned  m  the  mechanical 
production  of  speech,  namely,  the  mouth, 
whereua  words  are  articulated;  the  larynx,' 
where  phonation  is  effected ;  and  the  respi- 
ratory apparatus,  which  regulates  the  supply 
of  an:  to  the  organs  of  speech  and  of  music. 
At  the  same  time  there  is  no  doubt  that 
stammering  is  far  more  frequently  connected 
with  spasm  of  the  muscles  of  articulation, 
than  with  spasm  of  the  larynx  or  of  the 
respiratory  muscles,  and  that,  of  the  three, 
respu-atory  spasm  is  the  least  common.  Not 
infrequently,  however,  the  different  varieties 
of  spasm  are  associated  in  a  greater  or  less 
degree. 

_  The  degree  and  character  of  stammering 
differ  largely  in  different  cases.  Sometimes 
it  is  nothing  more  than  a  scarcely  percept- 
ible hitch  in  the  enimciation  of  a  "particular 
letter;  sometimes  it  is  so  severe  and  con- 
tinuous that  the  patient  becomes  almost 
unintelligible.  The  most  distressing  cases 
are  those  in  which  the  spasm  extends  to 
parts  unconnected  with  speech,  it  may  be 
to  nearly  the  whole  muscular  organism.  In 
such  a  case  the  spasm  commences,  let  us 
assume,  at  the  base  of  the  tongue;  the 
mouth  opens  widely,  and  remains  in  that 
position;  the  muscles  of  expression  work 
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convulsively  ;  the  glottis  contracts  ;  respira- 
tion becomes  arrested;  the  face  becomes 
congested  and  the  veins  dilated;  violent 
spasmodic  movements  involve  the  trunk  and 
limbs;  and  only  after  some  time,  either 
when  the  patient  becomes  exhausted  or  re- 
solutely restrains  the^  attempts  to  articulate, 
does  his  paroxysm  come  to  an  end.  A 
stammerer  of  this  kind  is  a  truly  pitiable 
object.  Fortunately  for  him,  however,  these 
severe  paroxysms  are  not  always  present; 
they  increase  in  number  and  intensity  under 
excitement  or  nervousness;  and,  on  the 
other  hand,  may  be  replaced  to  a  large  ex- 
tent in  ordinary  qxdet  conversation  by  merely 
slight  hitches  or  drawls  or  reduplications  of 
letters.  A  condition  allied  to  stammering, 
to  which  the  name  ApMliongia  has  been 
given  by  Fleury,  has  been  occasionally  ob- 
served. It  seems  to  be  the  product  of  in- 
tense excitement,  and  of  temporary  duration 
only ;  and  to  be  characterised  by  powerful 
spasm  of  the  muscles  supplied  by  the  hypo- 
glossal nerves,  including  the  sterno-hyoid, 
sterno-thyroid,  and  thyro-hyoid  muscles, 
which  comes  on  whenever  an  attempt  .to 
speak  is  made,  and  totally  prevents  speech. 

Pathology. — -The  pathological  explana- 
tion of  stammering  is  obscure.  There  is 
no  reason  to  believe  that  it  depends  on  any 
discoverable  material  lesion,  either  of  the 
organs  concerned  in  speech,  or  of  the  nervous 
mechanism  which  controls  them.  It  appears 
to  be  allied  to  a  series  of  spasmodic  affec- 
tions, which  have  been  especially  studied  by 
Duchenne,  in  which  complex  coordinated 
movements  (facility  in  the  execution  of 
which  is  only  attained  by  long  practice)  are 
concerned ;  such,  for  example,  as  scrivener's 
palsy,  and  the  recurrent  spasms  which 
occasionally  compel  the  skilful  pianist  or 
violinist,  or  the  practised  swordsman,  to 
give  up  his  pastime  or  avocation.  Speech 
is  pre-eminently  an  art  of  this  kind.  It  is 
slowly  and  laboriously  learnt  in  early  child- 
hood ;  and  ease  and  accuracy  of  articulation 
are  the  result  only  of  long  and  contimious 
practice.  We  are  born  with  the  capacity 
for  speech,  but  articulate  speech  itself  is  the 
outcome  of  careful  education.  For  its  suc- 
cessful performance  it  is  necessary  that  three 
distinct  and  complex  mechanisms — the  re- 
spiratory, the  phonetic,  and  the  articulatory 
— shall  act  with  precision  and  in  exact  con- 
cordance ;  that  the  lungs  shall  be  expanded 
at  suitable  intervals,  and  to  a  suitable  degree, 
and  that  the  force  of  expiration  shall  be 
regulated  with  nicety ;  that  the  rima  glottidis 
shall  be  opened  or  closed  according  as  surd 
or  sonant  letters  are  to  be  produced,  and 
that  the  tension  of  the  cords  shall  be  accu- 
rately adjusted  to  the  pitch  of  the  musical 
tones  required  to  be  produced ;  and  that  the 
movements  of  the  lips,  jaws,  tongue,  and  soft 
palate  shall  be  accm'ately  adjustable  for  each 
literal  sound,  and  capable  of  passing  from  one 


set  of  adjustments  to  another  with  rapidity 
and  smoothness.  Of  all  these  coordinated 
movements,  those  connected  with  articula- 
tion are  the  most  various  in  their  grouping, 
the  most  rapid  in  their  changes,  and  the 
latest  learnt.  It  is  natural,  therefore,  that 
the  hitch  or  spasm  interrupting  speech 
should  occur  mainly  in  connexion  with  these, 
and  mainly,  if  not  exclusively,  at  the  instant 
of  passing  from  one  literal  sound  to  another ; 
that  is  to  say,  at  the  moment  of  transition 
from  one  set  of  muscular  combinations  to 
another  set.  It  is  natural  too  that  the 
laryngeal  or  the  thoracic  spasm  should  occur 
rather  in  association  with  articulation  than 
at  other  times ;  inasmuch  as  the  movements 
are  more  various  and  intricate  during  articu- 
lation than  they  are  during  ordinary  respira- 
tion, or  even  than  they  are  in  the  production 
of  musical  notes,  as  in  smging.  In  the  last 
case  the  laryngeal  changes,  though  extremely 
delicate  and  exact,  are  mainly  of  one  kind 
only,  dependent,  namely,  on  variations  of 
tension  in  the  vocal  cords. 

Treatment. — In  dealing  with  cases  of 
stammering  it  is  necessary  in  the  iirst  place 
to  counteract,  or  cure,  if  possible,  any  aifec- 
tion  of  the  mouth  or  throat,  or  any  general 
disorder  that  may  be  present,  which  are 
frequent  causes  of  temporary  stammering, 
or  of  aggravation  of  habitual  stammering. 
Assuming,  however,  that  the  patient  is  in 
other  respects  in  absolutely  good  health, 
what  can  be  done  ?    Many  lands  of  medical 
treatment  have  been  practised,  and  even 
operative  measures ;  but,  as  far  as  the  writer 
knows,  without  beneficial  result.    The  only 
methods,  indeed,  of  any  real  efficacy  are 
educational  methods.     The  patient  should 
be  taught  to  practise  slow  and  dehberate 
utterance,  and,  whenever  the  tendency  to 
stammering  occurs  in  connexion  with  any 
letter,  to  check  himself  momentarily  by 
voluntary  effort,  and  then  to   try  again, 
rather  than  to  struggle  against  his  defect. 
He  should,  moreover,  be  taught  to  accustom 
himself  so  to  regulate  the  admission  of  air 
into  his  chest  dmdng  speech,  that  his  utter- 
ance may  never  fail  for  want  of  breath. 
Further,  considering  that  excitement  and 
nervousness  always  aggravate  stammering, 
he  should  learn,  as  far  as  possible,  either  to 
avoid  speaking  under  these  conditions,  or  to 
restrain  excitement  and  nervoiisness,  or  so 
to  control  himself  as  to  speak  with  special 
care   and  deliberation    when  he  is  thus 
affected.    These  measures  should  not  only 
be  observed  in  ordinaiy  conversation,  but 
be  habitually  and  systematically  practised  in 
reading  aloud ;  and  especially  those  sounds, 
or  those  combinations  of  sounds,  or  those 
transitions  from  one  sound  to  another,  which 
are  most  difficult  for  him,  should  be  made 
the  subject  of  careful  and  constant  study. 
By  such  means  habitual  stammering  is 
sometimes   cm-ed,  or,  if  not  cured,  so  lar 
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kept  in  abeyance  that  an  occasional  momen- 
tary pause  in  speech  is  the  only  siu-viving 
indication  of  it  that  the  practised  ear  can 
detect.  More  frequently,  however,  the 
stammerer  remains  a  stammerer,  either 
because  he  has  never  had  the  patience  and 
determination  which  are  necessary  to  carry 
out  the  line  of  treatment  above  indicated,  or 
because  his  infirmity  is  one  for  which  treat- 
ment is  imavailing.  By  taking  advantage 
of  the  weU-known  fact  that  stammering 
almost  always  disappears  during  singing, 
many  stammerers  have  been  able  to  counter- 
act then."  defect  by  intoning.  This  method 
has  proved  of  special  efficacy  in  the  cases  of 
clergymen  and  other  public  speakers. 

J.  S.  Bkistowe. 

STAPHYLOMA  {o-racfivXri,  a  bunch  of 
grapes). — Synon.  :   Fr.  Staphylome;  Ger. 
Staphylom. — This  word  was  appUed  by  old 
writers,  in  the  jargon  which  was  once  sup- 
posed to  be  scientific,  to  any  limited  protru- 
sion of  the  tunics  of  the  eyebaU.  It  was  first 
used  to  denote  the  protrusion  which  occurs 
in  the  circumcorneal  sclerotic  zone,  as  a 
consequence  of  locahsed  inflammation  of  this 
region.    The  tissue  affected  by  the  inflam- 
mation in  such  a  case  becomes  softened, 
yields  to  the  intra-ocular  tension,  and  pro- 
jects; but  being  restramed  by  bands  of 
lymph,  or  by  thicker  portions  of  its  own 
structm-e,  from  projecting  uniformly,  the 
prominence  becomes  more  or  less  sacculated; 
and  the  most  prominent  portions,  being 
thinner  than  the  rest,  and  permitting  the 
dark  pigment  of  the  interior  of  the  eye  to 
show  through,  present  an  appearance  which 
may  be  compared  to  that  of  a  miniature 
bunch  of  purple  grapes— a  real  or  fancied  re- 
semblance from  which  the  term  '  staphyloma ' 
was  derived.    This  form  has  more  recently 
been  termed  staphyloma  of  the  sclerotic, 
to  distinguish  it  from  staphyloma  of  the 
cornea,  which  is  the  protrusion  left  when  the 
corneal  tissue  has  been  destroyed  by  ulcera- 
tion, either  wholly  or  in  part,  and  the  result- 
ing cicatrix,  formed  of  iris-tissue  coated  over 
by  lymph,  yields  to  the  pressure  of  the  fluids 
within  the  eye  and  becomes  prominent.  Cor- 
neal staphyloma  is  described  either  as  partial 
or  complete,  according  to  the   amount  of 
cornea  which  is  replaced  by  cicatrix. 

Stafhyloma  posUcum  is  a  phrase  applied 
to  that  protrusion  of  a  circumscribed  portion 
of  the  sclerotic,  in  the  immediate  vicinity  of 
the  optic  nerve,  which  occurs  in  some  cases 
of  myopia;  and  which,  by  mcreasing  the 
elongation  of  the  eyeball,  increases  also  the 
degree  of  the  short  sight.  It  would  be  highly 
desirable  to  abandon  the  term  '  staphyloma  ' 
in  favour  of  'protrusion,'  with  such  ap- 
pended words  as  might  serve  to  indicate  the 
place  and  nature  of  the  change.  See  Eye 
AND  ITS  Appendages,  Diseases  of.  ' 

E.  Brudenell  Carter. 


I  STARVATIOIi"  (Sax.  steorfan,  to 
perish).  —  This  term  is  generally  applied 
either  to  deprivation  of  food,  or  to  the 
series  of  phenomena  to  which  such  want 
gives  rise._  The  word  is  often  used  synony- 
mously with  fasting,  which,  however,  may 
be  more  accurately  applied  to  voluntary 
starvation.    See  Easting. 

STASIS  (orao),  I  stop). — Local  arrest  of 
the  circulation.    See  Inflammation. 

STATISTICS,  MEDICAL.— This  term 
signifies  the  collection  of  numbers  respecting 
healthy  and  morbid  processes,  and  respecting 
disease  and  death ;  the  apphcation  of  arith- 
metical and  algebraical  operations  to  such 
mmabers ;  and  the  deduction  of  conclusions 
therefrom. 

But  little  use  of  statistical  methods  was 
made  in  medicine  before  the  present  cen- 
tury ;  and  much  of  the  progress  that  science 
has  recently  made  is  largely  to  be  ascribed 
to  the  direct  use  of  such  methods  in  patho- 
logy, aetiology,  and  therapeutics,  and  to  the 
indir-ect  influence  they  have  had  in  promot- 
ing accuracy  of  thought. 

The  value  of  statistics  depends  upon  the 
complete  uniformity  of  the  facts  observed, 
and  upon  the  accuracy  with  which  the  obser- 
vations are  made.  It  may  be  well  here  to 
remember  the  words  of  Eousseau,  quoted  by 
M.  Louis :  'Je  sods  que  la  verite  est  dans  les 
choses  et  nan  dams  mon  esprit  que  les  juge, 
et  qtie  mains  que  je  mets  du  mien  dans  les 
jugements  que  fen  parte,  plus  je  suis  swr 
d'approcher  de  la  verite.' 

In  England  much  use  of  statistics  has  re- 
cently been  made  in  the  investigation  of  the 
causes  of  disease  among  commimities.  See 
Morbidity  ;  Mortality  ;  Periodicity  in 
Disease;  Public  Health;  and  Vital  Sta- 
tistics. (J. 

STEARBHCEA.— Synon.  :  Seborrhoea ; 
Steatorrhoea ;  Fr.  Stearrhee;  Seborrhee ; 
Ger.  Talgdriisenausschwitzung. 

Stearrhoea  is  an  affection  of  the  skin  which 
is  far  from  common  in  an  idiopathic  form, 
but  often  met  with  as  an  attendant  on  other 
skin- diseases,  such  as  folliculitis,  acne,  gutta 
rosea,  and  lupus. 

Description.— Two  varieties  of  this  dis- 
ease are  described:  (1)  Stearrhoea  sicca; 
and  (2)  Stearrhoea  oleosa. 

1.  Stea/rrhoea  sicca.— This  form  is  usually 
associated  with  folliculitis,  and  constitutes 
common  pityriasis  capitis,  or  dandriff  of  the 
scalp.  _  A  similar  affection  is  often  met  with 
as  a  ringed  eruption  on  the  back  between 
the  shoulder-blades,  and  on  a  corresponding 
part  of  the  chest.  This  eruption  is  a  variety 
of  folHcular  inflammation  involvino'  the  se- 
baceous glands  as  well  as  the  follicles,  in 
which  stearrhoea  is  a  constant  feature  ;  it  is 
very  often  associated  with  stearrhoea  capitis, 
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80  that  it  is  impossible  to  dissociate  the  two 
diseases. 

Stearrhcea  sicca  is  usually  met  with  on 
the  scalp  and  eyebrows,  and  in  adults  is 
characterised  by  the  formation  of  dirty-white 
or  yellowish  scales.  The  outermost  of  these 
become  dry  and  fall  off  as  a  scurf.  At  the 
same  time  the  hairs  are  shed,  and  those 
which  replace  them  are  imperfectly  deve- 
loped, so  that  partial  baldness  is  caused. 
In  uncompUcated  stearrhcea  there  is  no  in- 
flamnaation  of  the  skin,  and  little  itching; 
but  it  generally  happens  that  the  affection  is 
associated  with  follicuhtis,  and  then  itching 
becomes  a  troublesome  featm-e.  This  con- 
dition of  the  scalp  is  commonly  known  as 
pityriasis  capitis  or  alopecia  furfuracea,  in 
which  the  skin  becomes  covered  with  great 
quantities  of  fine,  pearly-white,  ghstening 
scales,  which  are  constantly  shed  and  fall 
upon  the  shoulders,  giving  the  appearance 
of  the  hair  having  been  powdered.  There 
is,  in  fact,  an  escessive  desquamation  of 
cuticle;  and  when  the  hairs  participate  in 
the  changes,  as  they  often  do,  the  vertex 
becomes  bald.  The  degree  of  itching  depends 
on  the  amount  of  folliculitis  present.  Stear- 
rhcea capitis  may  be  mistaken  for  dry  eczema 
ox  psoriasis;  but  these  diseases  are  rarely 
limited  to  the  hairy  part  of  the  scalp,  and  the 
changes  in  the  skin  are  much  more  marked. 

2.  Stearrhcea  oleosa. — This  variety  of  the 
disease  is  usually  confined  to  the  face,  and  is 
a  very  common  complication  of  acne  rosacea. 
It  consists  of  an  excessive  secretion  of  sebum, 
which  is  changed  in  character  into  an  oily 
fluid.  This  oil  is  poured  out  on  the  surface 
of  the  skin,  and  gives  it  a  shiny  appearance. 
When  dabbed  with  a  piece  of  blotting-paper, 
the  fluid  is  absorbed  and  its  greasy  nature 
at  once  becomes  evident.  From  the  readj' 
adhesion  of  dust,  the  skin  assumes  a  dirty 
look  which  is  very  characteristic.  This 
affection  is  especially  prevalent  in  spirit- 
drinkers. 

Treatment. — The  treatment  of  stearrhcea 
is  chiefly  local,  and  consists,  in  the  first 
instance,  in  removing  any  crusts  which  may 
have  formed  from  the  accumulation  of  sebum. 
These  should  first  be  softened  by  a  thorough 
apphcation  of  oil,  and  then  well  washed  with 
hot  water  and  soap.  The  subsequent  treat- 
ment consists  in  the  daily  use  of  the  white 
precipitate,  or  nitrate,  or  red  oxide  of  mercury 
ointment,  well  diluted  with  vaseline.  At 
the  same  time  the  skin  should  occasionally 
be  washed  with  a  lotion  containing  a  little 
borax  and  ether.  Before  any  local  treat- 
ment is  adopted,  it  should  be  carefully  ex- 
plained to  patients  that  the  process  of  rub- 
bing off  the  crusts  is  always  attended  with 
the  removal  of  a  large  number  of  loose  hairs, 
otherwise  they  are  apt  to  think  that  the  loss 
of  hair  is  caused  by  the  treatment  rather 
■  than  by  the  disease. 

Egbert  Liveing. 


STERILITY  IN  THE  FEMALE 

STEATOMA  (ariap,  fat;  and  the  ter- 
mination oma,  adopted  to  indicate  a  tumour) 
Synon.  :  Fr.  Stdatome;  Ger.  Steatom.~K^ 
atheromatous  cyst.    See  Cysts. 

STEATOZOON  (o-re'ap,  fat  or  sebum; 
and  (Sjov,  an  animal). — The  names  Steatozoon 
and  Entozoon  folliculorum  were  given  by 
Erasmus  Wilson  to  the  microscopic  animal- 
cule called  by  Gustav  Simon  Acaa-us  follicu- 
lorum, and  by  Owen  Demodex  folliculorum. 
See  AcARus. 

STENOSIS  (trrfi/do),  I  constrict).  —  A 
constriction,  narrowing,  or  stricture  of  an 
opening  or  a  tube ;  for  instance,  mitral  or 
aortic  stenosis,  in  the  heart ;  and  stenosis  of 
the  oesophagus. 

STERCORACEOUS  {stercus,  dung).— 
Faecal ;  a  term  generally  applied  to  vomited 
matter  when  it  presents  the  characters  of 
faeces.  See  Vomit  :  Examination  of  Vomited 
Matters. 

STERILITY  IN  THE  FEMALE. 

Synon.  :  Barrenness ;  Fr.  Sterilite ;  Ger. 
Unfruchtbarheit. 

Definition. — Want  of  the  power  of  repro- 
duction in  the  female. 

Frequency. — In  the  general  community 
the  proportion  of  childless  marriages  seems 
to  be  about  1  in  8  or  8"5 ;  among  members 
of  the  peerage  1  in  6'11.  Whether  Kehrer 
be  correct  in  estimating  that  the  husband  is 
in  fault  in  at  least  one-fourth  of  the  cases  of 
sterilitas  matrimonii  remains  to  be  proved. 
Doubtless  he  is  nearer  the  truth  than  those 
who  attribute  the  sterihty  in  nine  cases  out 
of  ten  to  some  fault  in  the  wife,  because 
whilst  the  comparatively  rare  cases  of  male 
impotence  are  readily  enough  recognised,  and 
also  the  rarer  cases  of  aspermatism,  the  cases 
of  azodspermatism;  where  an  azoic  semen  is 
ejaculated,  are  for  the  most  part  altogether 
overlooked.  The  possibihty  that  the  cause 
of  the  childlessness  may  be  found  in  the 
male  must,  therefore,  always  be  borne  in 
mind.  But-  we  confine  ourselves  here  to 
the  consideration  of  sterihty  in  the  female. 
See  Impotency;  and  Sterility  in  the 
Male. 

Etiology. — For  generation  the  essential 
product  in  the  female  is  the  ovum ;  and  in 
her  reproductive  apparatus  we  find  (i.)  ovi- 
parous organs  for  its  production;  (ii.)  ovi- 
ducts for  its  transmission  ;  (iii.)  an  ovigcrcnt 
organ  or  nest  in  which  the  ovum  is  hatched ; 
and  (iv.)  copulative  organs  for  the  reception 
of  the  semen,  the  spermatozoa  of  which  con- 
stitute the  essential  contribution  of  the  male. 
In  a  married  woman  in  whom  the  generative 
function  is  in  abeyance,  the  sterility  may  be 
either  primitive  or  acquired.  In  the  former 
case  we  have  to  do  with  a  female  who  has 
never  borne  a  child;  in  the  latter  the  woman 
may  have  borne  one  or  more  children,  but  has 
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for  some  years  ceased  to  conceive.  In  either 
case  we  search  for  the  fault  in  one  or  more 
of  these  four  planes  of  her  sexual  apparatus. 

I.  Faults  in  the  Ovaries.— The  ova  are 
developed  in  the  ovaries,  and  the  conditions 
which  interfere  with  ovulation— that  is,  the 
regular  ripening  of  an  ovisac,  and  the  dis- 
charge of  an  ovum — diminish  or  destroy  the 
possibility  of  conception.  Such  conditions 
are  found  in : — 

(1)  Absence  or  imperfect  development  

Cases  of  absence  or  defective  development 
of  the  ovaries  are  rarely  met  with,  except  in 
women  in  whom  the  rest  of  the  sexual  appa- 
ratus is  also  anomalous. 

(2)  Displacements.— One  or  both  ovaries 
may  be  found  displaced.  Instead  of  lymcr 
at  the  level  of  the  pelvic  brim,  they  have 
fallen  into  the  pouch  of  Douglas.  In  this 
i)osition,  though  the  ripening  and  dehiscence 
■of  the  ovisacs  may  be  duly  taking  place,  the 
discharged  ova  are  not  received  into  the  free 
extremity  of  the  Fallopian  tube. '  The  dis- 
i)laced  ovary,  moreover,  is  extremely  likelv 

to    be    thfi    Sfin-t:    r.f    ar^^-.r.    A   n 
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to  be  tiie  seat  of  some  degree  of  inflam- 
mation. 

(3)  Inflammation — Oophoritis,  acute  or 
chrome,  lessens  the  conception -power  in 
various  ways.  It  may  lead,  first,  to  destruc- 
tion ot  the  loUicles,  so  that  no  ova  are  produced  • 
secondly,  to  condensation  of  the  stroma,  so 
that  the  regular  ripening  of  the  ovisacs  is 
inipeded ;  thirdly,  to  deposits  on  the  surface, 
which  prevent  the  dehiscence  of  the  ovisacs  ; 
or,  iourthly,  to  adhesions  of  the  ovary  in  situa- 
tions which  hkider  the  entrance  of  the  dis- 
charged ova  into  the  oviducts. 

(4)  Degenerations.— The  neoplastic  degene- 
rations to  which  the  ovaries  are  most  liable 
are  the  cystic ;  and  aU  the  varieties  of  cvsto- 
mata,  as  well  as  the  fibromata,  the  sarco- 
mata and  the  carcinomata,  are  commonly 
attended  with  sterihty.  Where  both  ovaries 
are  affected  the  sterihty  is  absolute,  from 
the  complete  loss  of  function  in  the  organs- 
and  even  where  only  one  is  affected^  the 
disturbance  m  the  relations  of  the  pelvic 
organs  caused  by  the  growing  mass,  is 
hkely  to  prevent  impregnation.  See  Ovaries 
Diseases  of.  ' 

11.  Faults  in  the  Oviducts.— The  Fal- 
opian  tubes  or  oviducts  serve  not  only  for 
the  reception  of  the  discharged  ova,  and 
then:  transmission  downwards  to  the  uterus  • 
they  may  serve  also  for  the  upward  transit 
^l^'^fp^^f^ozo^-  Lawson  Tait  mamtains 
that  the  entrance  of  spermatozoa  into  the 
tubes  IS  pathological;  but  most  authorities 

f  T"^^""^  ^^^^      *hem  the  male  and 
temale  elements  come  into  union. 

thi  won^"^''"!-!'^-^"'*^^"  clevelopment  of 
the  Fallopian  tubes  is  usually  associated  with 
other  abnormalities  of  the  sexual  apparatus 
tSujS."^*^  rudimentary  condFtC^o^f 
(2)  -fw^awwaiion. -Inflammatory  changes 


may  be  found  affecting  either  the  external 
serous  covering,  or  the  internal  mucous 
hmng.    In  the  former  case  sterility  results 
from  adhesions,  which  lead  to  displacements 
ot  the  free  extremities,  so  that  they  are  not 
m  a  position  to  receive  the  ova  discharged 
on  the  bursting  of  an  ovisac ;  or  from  bands 
which  constrict  the  tubes,  and  so  occlude 
their  canal.    In  the  latter,  changes  in  the 
secretion  may  prejudice  the  vitahfcy  of  the 
spermatozoa  or  ova;   or  the  tliickenin'^s 
polypoidal  or  other,  may  obstruct  the  canal ' 
or  complete  atresia  may  be  produced,  and 
then:  permeabiUty  be  thus  entfrely  lost.  See 
Fallopian  Tubes,  Diseases  of. 

(3)  Degenerations. — The  tubes  are  rarely 
enough  the  seat  of  neoplasms;  but  when 
such  do  develop  m  their  walls,  occlusion  of 
thefr  canal  and  consequent  loss  of  function 
may  ensue. 

III.  Faults  of  the  Uterus.— In  the 
process  of  reproduction,  the  uter^is  serves  as 
the  receptacle  or  nest,  in  which  the  fertilised 
ovum  IS  carried  dm-ing  the  period  of  incuba- 
tion.   In  its  proliferating  mucous  membrane 
the  chorionic  vilH  take  root;  throuo-h  its 
expanded  blood-vessels  the  foetal  blood  is 
brought  into  relation  with  the  maternal ;  its 
walls  grow  in  correspondence  with  the  in- 
crease in  size  of  the  ovum ;  and  its  largely 
developed  muscular  fibres   are  the  mam 
agents  m  the  expulsion  of  the  ovum  when 
it  IS  finally  hatched.    It  plays  such  an  im- 
portant part  m  the  female  economy  that  the 
name  of  it  is  often  used  as  synonymous  with 
the  sexual  apparatus ;  and  some  of  its  morbid 
conditions  are  among  the  commonest  causes 
01  sterility. 

(1)   Defective   development.  —  First,  the 
uterus  may  be  ahsent  altogether,  or  repre- 
sented merely  by  a  fibrous  nodule.  Secondly, 
It  may  be  small,  having  tmdergone  arrest  at 
some  stage  of  its  growth,  and  remaining  in- 
fantile, juvenile,  or  adolescent.    Thfrdly,  it 
may  be  SicorreMows- retaining  the  trace  of  its 
original  duplicity  by  the  presence  of  a  septum 
running  through  the  body  alone,  or  runmn^ 
through    both  body   and    cervix,  perhaps 
through  the  vaginal  canal  as  well.  Fourthly, 
It  may  be  zinicornuous—only  one  of  the 
halves  of  the  organ  having  been  developed, 
while  the  other  tube  may  be  obhterated,  or 
attached  as  a  rudimentary  byhorn  to  the 
better-developed  tube.     Fifthly,  a  more  fre- 
quent malformation  is  foimd  in  a  conical 
form  of  the  cervix,  which  is  not  infrequently 
complicated  with,  sixthly,   narrowness  of 
the  OS.    This  last  condition  may  exist  by 
itself,  forming  a  well-recognised  cause  of 
sterility,  and  furnishing  some  of  the  cases  in 
which  a  most  satisfactory  cure  can  be  accom- 
plished. 

(2)  Displacements. — First,  descent  of  the 
uterus  is  ibund  as  the  predominant  morbid 
condition  in  some  cases  of  acquired  sterility, 
but  this  is  more  frequently  associated  with 
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the  deviations  anteriorly  or  posteriorly.  Of 
these,  secondly,  the  antrorsions,  flexion  and 
version,  are  very  frequent  among  women  who 
have  never  conceived  at  all;  thirdly,  the 
retrorsions,  flexion  and  version,  are  more 
common  in  women  who  have  given  birth  to 
one  or  more  children,  and  have  subsequently 
remained  sterile.  The  flexions,  in  particular, 
form  a  very  clearly  recognisable  and  often 
remediable  cause  of  sterility. 

(3)  Changes  in  size.  —  The  retrogressive 
changes  which  occur  in  the  uterus  after 
labour  sometimes  go  on  morbidly,  and  in  one 
group  of  cases  leave  the  organ  in  a  condition 
of,  first,  super-involution.  The  uterus  may  be 
reduced  to  a  little  tube  which  only  admits  the 
sound  for  half  an  inch.  Even  when  the  degree 
of  super-involution  is  less,  and  the  uterus  still 
measures  two  and  a  quarter  inches  in  length, 
it  is  apt  to  cause  amenorrhoea  and  sterility. 
In  another  group  of  cases  the  uterus  remains 
hypertrophied  in  a  condition  of,  secondly, 
sub-involution,  which  is  inimical  to  concep- 
tion ;  and  when  conception  does  take  place  in 
such  a  uterus,  abortion  is  liable  to  occur. 

(4)  Inflammation. — Among  the  commonest 
causes  of  sterility  must  be  ranked  the  inflam- 
matory changes  to  which  the  uterus  is  so 
liable,  whether  the  process  have  affected 
mainly  the  external,  middle,  or  internal  coat : 
and  in  many  of  the  cases  where  some  other 
condition  tending  to  sterility  is  present,  in- 
flammatory changes  come  in  to  increase  the 
difficulty,  and  to  cloud  the  prospects  of  re- 
covery. First,  perimetritis  is  usually  only 
an  element  of  a  more  general  pelvic  peritoni- 
tis, which  often  leaves  behind  it  fixations  and 
displacements  of  the  uterus,  preventing  con- 
ception or  promoting  early  abortion.  Se- 
condly, mesometritis,  leading  to  thickening  of 
the  walls  of  the  organ,  produces  an  expansion 
of  its  cavity  and  disturbance  of  its  function. 
It  is  rarely  possible  to  dissociate  this  from, 
thirdly,  endometritis,  which  is  attended  also 
with  dilatation  of  the  cavity,  but  which  is 
further  mischievous  from  the  deleterious  in- 
fluence of  its  abnormal  secretions  on  the  Hfe 
and  progress  of  the  spermatozoa,  and  from  the 
difficulty  with  which  a  fertilised  ovum  gets 
healthily  engrafted  on  its  surface.  Moreover, 
in  certain  cases  of  long  standing,  some  of  the 
uterine  orifices  may  become  more  or  less 
occluded,  a  result  which  is  more  especially 
apt  to  ensue  in  the  external  orifice  when 
caustics  have  been  applied  to  the  cervical 
canal. 

(6)  Degenerations.  — First,  myomata,  or 
fibroid  tumours,  are  found  in  a  considerable 
proportion  of  barren  women.  Whether  sub- 
peritoneal, intra-mural,  or  sub-mucous,  they 
interfere  in  many  ways  with  conception,  and 
give  a  proclivity  to  miscarriages  or  dangerous 
labours  when  conception  has  occurred.  Se- 
condly, sarcomata  have  usually  their  seat  in 
the  uterine  cavity,  and  seem  to  be  an  abso- 
lute bar  to  impregnation.    Thndly,  carcino- 
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mata  have  been  sometimes  met  with  in  the 
pregnant  uterus;  but  these  are  commonly 
seated  in  the  cervix,  and  it  is  usually  only 
in  an  early  stage  of  the  mischief  that  con- 
ception can  occur.    See  Womb,  Diseases  of. 

IV.  Faults  in  the  External  Organs  

In  various  ways  the  organs  which  serve  for 
the  reception  of  the  spermatic  fluid  may  be 
so  affected  that  their  copulative  function  is 
disturbed  or  destroyed,  and  the  patient  re- 
maias  sterile. 

(1)  Malformations.  —  Occlusions  of  the 
labia  are  rare ;  but  the  vaginal  canal  may  be 
impervious,  firstly,  from  abnormal  conditions 
of  the  hymen;  secondly,  from  atresia  in 
some  part  of  its  course ;  or,  thirdly,  from 
complete  absence.  Even  it  will  be  found 
that  in  certain  cases  where  the  rest  of  the 
generative  apparatus  seems  to  be  weU-deve- 
loped,  a  preternatural  shortness  of  the  canal 
is  found  in  some  sterile  women,  firom  whom 
the  semen  escapes  immediately  after  it  is 
thrown  into  the  cavity. 

(2)  Injuries. — The  injurious  influences  of 
a  bad  labour  on  the  reproductive  power  of  a 
woman  may  be  found,  first,  in  an  undue 
patency  of  the  canal,  usually  from  extensive 
ruptmre  of  the  perinaeima  ;  secondly,  more 
frequently  from  atresia,  partial  or  complete  ; 
or,  thirdly,  from  fistulous  formations,  lead- 
ing to  communication  with  the  neighbom'ing 
cavities. 

(3)  Infl,ammation. — In  its  acute  stages, 
inflammation  of  the  pudenda  and  vagina 
produces,  first,  dyspareunia;  in  its  more 
chronic  forms  it  may  be  productive  of. 
secondly,  unhealthy  discharges,  which  en- 
danger the  vitality  of  the  spermatozoa ;  or 
it  may  lead,  thirdly,  to  occlusions  of  the 
labia,  or  of  the  vaginal  orifice  or  canal. 
Partly  of  inflammatory  origin  is  the  condi- 
tion, fourthly,  of  vaginismus,  which  is  not 
an  uncommon  cause  of  impossible  con- 
nexion. 

(4)  Degenerations, — The  various  neoplasms 
occur  with  rarity  in  the  vaginal  canal ;  but 
in  the  pudenda— sometimes  fi:om  their  bulk, 
sometimes  from  their  sensitiveness — they 
interfere  with  connexion,  as  in  cases  of  ele- 
phantiasis labiorum  or  of  urethral  caruncle. 
See  Vagina,  Diseases  of. 

Diagnosis  and  Prognosis. — Investigation 
into  a  case  of  sterility  may  require  that  we 
satisfy  ourselves  as  to  the  fertihsing  powers 
of  the  male,  and  the  due  fulfilment  of  the 
marital  function.  Occasionally  some  con- 
current disturbance  in  the  functions  of  the 
sexual  apparatus  of  the  female,  or  of  the 
neighbouring  organs,  m&y  enable  us  to  make 
a  close  guess  at  the  cause  of  her  barrenness ; 
but  we  can  only  arrive  at  a  true  conclusion 
by  a  careful  physical  examination,  having  in 
view  such  a  vidimus  of  causes  as  we  have 
given.  Some  of  the  conditions,  as,  for  example, 
the  more  pronounced  malformations,  or  im- 
perfect development,  make  us  regard  her  as 
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hopelessly  sterile;  others,  such  as  uterine 
flexions  and  stenosis,  some  vaginal  occlusions, 
and  injuries  and  tenderness,  we  may  imder- 
take  to  treat  with  good  hope  of  fruitful  result. 

Treatment — In  commencing  the  treat- 
ment of  any  case,  we  must  bear  in  mind  that 
morbid  conditions  may  be  present  in  more 
than  one  of  the  planes  of  the  sexual  system, 
and  that  we  must  begin  with  the  removal 
of  the  obstacle  that  lies  nearest  the  surface. 
Urethral  caruncles  and  other  sensitive  struc- 
tures in  the  vulva  must  be  cut  off  or 
cauterised.    Contractions  of  the  vaginal  ori- 
fice or  canal  must  be  stretched ;  and  where 
there  is  complete  atresia  an  aperture  must 
be  formed  and  kept  patulous.     Stenosis  of 
the  uterine  orifices  may  be  overcome  by 
temporary  dilatation  with   a  tupelo-tent, 
which  the  writer  has  more  than  once  seen 
followed  by  impregnation.   "Where  such  dila- 
tation fails,  the  os  may  be  dilated  more  per- 
raanently,  by  tearing  it  with  an  instrument 
hke  a  pair  of  long  dressing-forceps,  the  blades 
of  which  are  forced  apart  after  it  has  been 
passed  mto  the  cervix;  or  by  dividing  the 
cervix  at  both  sides,  or  in  one  or  other  lip 
witha  hysterotome  ;  or  the  orifice  and  canal 
may  be  dilated   by  means   of  graduated 
bougies.    The  deviations  of  the  uterus  must 
be  rectified:   versions,   after  replacement, 
being  usuaUy  retained  by  some  modification 
ot  Hodge's  pessary,  flexions  demanding  in 
addition  the  use  of  an  intra-uterine  stem. 
i-ho  stem-pessary  of  zinc  and  copper,  intro- 
duced into  the  interior,  is  the  best  means  of 
stunulating  to  its  fuU  function  the  imper- 
tectly  developed  uterus,  and  the  uterus  which 
has  withered  from  super-uavolution.  Morbid 
conditions  in  the  interior  of  the  uterus  re- 
quire direct  appHcations  to  its  cavity.  And 
as  m  a  large  proportion  of  the  cases  some 
mflammatory  mischief  complicates  the  other 
morbid  condition,  it  is  often  helpftd  to  the  cure 
to  make  the  patient  use  hot  douches  and 
baths,  and  the  internal  remedies  which  tend 
to  remove    the    effects    of  inflammatory 
action.    It  IS  to  the  beneficial  influence  which 
the  waters    of  Ems,  Aix,  Kissingen,  and 
other  spas  exert  on  chronic  metritis  that 
their  reputation  for  during  sterihty  is  mainlv 
due    In  cases  where  the  natural  method  of 
etting  spermatozoa  brought  into  relation 
ith  the  ova  has  faUed,  success  is  said  to 
aye  followed  the  mtroduction  of  seminal 

into  f^«™'T  and  tube 

into  the  cavity  of  the  uterus— a  line  of 
treatment  legitimate,  it  may  be,  but  only 
stances  ^  exceptional  circum- 

Alexander  Eussell  Simpson. 
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^J''.'"'---^^-SteTilM  Chez  Vhonmie;  Ger 
Unfruchtba^kezt  des  Mmnes.-Steriiitv  in 
he  male  has  been  confounded  with  impo- 
tence, no  distinction  having  been  di-awn 
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between  inability  to  procreate  and  incapacity 
for  sexual  intercourse.  A  man  may,  however, 
be  subject  to  sterility,  independently  of  im- 
potence.   See  Impotence. 

Description.— Sterility  may  arise  from 
the  following  causes  :  (1)  Malposition  of  the 
testicles ;  (2)  Obstruction  in  the  excretory 
ducts  of  the  testicle;  (8)  Impedknents  to  the 
ejaculation  of  the  seminal  fluid ;  (4)  Asper- 
matism  or  non-ejaculation;  or  (5)  Azoo- 
spermatism,  or  absence  of  spermatozoa  from 
the  seminal  fluid. 

1.  Malposition  of  the  testicles.— A  testicle 
which  does  not  pass  into  the  scrotum  is 
nearly  always  small  in  size,  and  often  un- 
developed, not  having  undergone  the  en- 
largement and  change  in  structure  which 
takes  place  at  puberty.     A  testicle  thus 
detained  fails  in  some  animals,  as  well  as 
m  man,  to  secrete  a  fertilising  fluid  ;  and  a 
male  with  this  defect  on  both  sides,  though 
often  potent  and  efficient  for  sexual  inter- 
course, is  incapable  of  impregnating  the 
female.     Many  striking  cases  illustrating 
this  point  have  come  under  the  notice  of  the 
writer,  cases  of  persons  with  retained  testes, 
who  have  married  without  their  wives  be- 
coming pregnant,  and  in  whom  the  fluid 
emitted  in  coition  has  been  destitute  of 
s]peYmatozoa,~azodspermatism.^    The  facts 
which  have  been  adduced  as  opposed  to  the 
conclusion  that  cryptorchics  are  sterUe,  are 
chiefly  mstances  in  which  they  are  reputed 
to  have  procreated  children ;  but  it  is  re- 
markable that  as  yet  no  case  has  been  found 
m  which  a  retained  testicle  has  been  fiillv 
proved  to  be  capable  of  secreting  a  fertilising 
llmd.    Spermatozoa  have  been  found  absent 
m  almost  every  case  of  retained  testicle  in 
which  search  has  been  made  for  them. 

2.  Obstruction.~Th6  lymph   exuded  in 
the  cavity  and  walls  of  the  excretory  duct 
ot  the  testicle  in  epididymitis  is  liable  to  pro- 
duce obstruction  of  the  canal.    This  may  be 
only  temporary,  the  lymph  becoming  ab- 
sorbed under  treatment.     Where  the  ob- 
struction IS   complete  and  permanent,  an 
mduration  is  left  in  the  tail  of  the  epidi- 
dynus ;  and  when  this  exists  on  both  sides, 
sterility  IS  the  result.    Many  curious  cases 
ot  sterility  from  this  cause  have  faUen  under 
the  writer's  observation.^     They  show  the 
peat  importance  of  steadUy  prolonging  the 
treatment  of  epididymitis,  until  the  enlarge- 
ment and  induration  of  the  part  have  dis- 
appeared.  The  excretory  duct  of  the  testicle 
IS  liable  also  to  be  interrupted  by  tubercular 
deposits  m  the  epididymis.    Sterility  from 
this  cause  m  persons  with  double  tubercular 
disease  of  the  epididymis  is  not  uncommon. 

3.  Urethral  tmpediments.~A  close  stric- 
ture in  the  uretlira  so  completely  interrupts 
the  passage  of  the  seminal  fluid,  that  in 

'  For  detailed  evidence  on  this  snhi"or.f  =„ 
Treatise  on  Diseases  of  the  tSL,  by  \'  e' la  : 

'  Vide  iib.lit 
3  L 
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ejaculation  it  regurgitates  into  the  bladder, 
where  it  mixes  with  the  urine.  This  is  a 
condition  which  is  remediable  by  the  cure  of 
the  stricture. 

4.  Aspermatism.  —  Sterility  sometimes 
arises  from  a  cause  which  has  been  expressed 
by  the  term  aspermatism.  Thus,  it  is 
essential  to  the  complete  performance  of  the 
sexual  act,  that  the  local  excitement  should 
culminate  in  the  reflex  action  of  expelling 
the  collected  semen.  Unless  this  takes  place 
coition  is  unsatisfactory  and  fruitless.  There 
are  cases  of  men  who  never  experience 
ejaculation,  even  after  prolonged  coitus, 
though  they  are  subject  to  noctmrnal  emis- 
sions. This  appears  to  arise  in  some  in- 
stances from  defective  sensibility  in  the 
glans  penis,  which  the  writer  has  endea- 
voin-ed  to  correct  by  the  application  of  the 
acetum  cantharidis  to  the  glans,  and  by 
electro-magnetism.  In  one  case  of  non- 
ejaculation,  the  nerves  proceeding  to  the 
glans  appear  to  have  been  destroyed  by  a 
syphilitic  ulcer  on  the  dorsum  penis,  or  to 
have  been  compressed  in  its  cicatrisation. 

5.  Azodspermatism. — A  few  cases  have 
been  recorded  of  healthy,  well- formed  male 
adults,  with  ordinary  sexual  desires  and 
sensations,  capable  of  coition,  and  with 
seemingly  normal  ejaculations,  who  have 
proved  sterile.  Repeated  microscopic  ex- 
amination of  the  semen  has  demonstrated 
the  absence  of  spermatozoa.  No  explanation 
of  this  condition  has  as  yet  been  discovered. 

Conclusion.  —  The  question  may  arise 
whether  a  man  who  has  the  inchnation  and 
power  to  copulate,  but  who  is  nevertheless 
sterile,  is  justified  in  contracting  marriage. 
That  a  man  who  is  unable  to  fulfil  the  com- 
mand, '  to  be  fruitful  and  multiply,'  is  right 
in  disappointing  the  hopes  and  perilling  the 
happiness  of  a  woman  cannot,  in  the  writer's 
opinion,  be  maintained ;  and  he  has  felt  it 
his  duty  to  give  advice  in  accordance  with 
this  opinion.  T.  Curling. 

STEE,NUTATOIlIES(s^erTCM0,Isneeze). 
Synon.  :  Errhines  ;  Fr.  Sternutatoires ;  Ger. 
Niesmittel. 

Definition.  —  Remedies  which  cause 
sneezing,  and  produce  an  increased  secretion 
from  the  mucous  membrane  of  the  nose. 

Enumeration.  —  The  principal  sternuta- 
tories are  Tobacco  snufif,  Veratrum  album, 
Eixphorbium,  and  Ipecacuanha. 

Actions  and  Uses. — The  action  of  these 
drugs  is  simply  one  of  stimulation  and  irrita- 
tion of  the  part  to  which  they  are  applied ; 
and  the  slight  amount  of  gentle  excitement 
furnished  by  snuff  has  ensured  a  wide  popu- 
larity, although  diminishing,  for  this  pre- 
paration of  tobacco. 

White  hellebore  causes  almost  imcontrol- 
lable  sneezing  when  incautiously  inhaled,  and 
powdered  ipecacuanha-root  is  weU  known  to 
cause  excessive  irritation  in  exceptional  cases. 


No  use  is  now  made  of  these  therapeutical 
actions,  and  it  seems  hardly  necessary  to  re- 
tain the  term  '  sternutatories  '  any  longer  in 
our  nomenclature.  R.  Farquharson. 

STERTOR  {sterto,  I  snore).— Synon.  : 
Fr.  8tertev/r ;  Bonflement ;  Ger.  ScJmarchen ; 
BocJieln. 

Definition. — A  term  commonly  applied 
to  sounds  in  the  throat  resembling  snoring, 
which  occur  in  the  apoplectic  and  like  con- 
ditions. In  this  article  the  writer  would 
extend  the  name  to  other  sounds  formed  in 
any  part  of  the  respiratory  passages  or  mouth 
by  the  movements  of  the  air,  imder  such 
circumstances. 

Varieties. — Several  varieties  of  stertor 
may  be  recognised,  as  follows  : — - 

1.  Nasal. — Nasal  stertor  arises  from  ap- 
proximation of  the  alas  nasi  towards  the 
septum  by  the  in-going  air,  as  in  the  act  of 
sniffing. 

2.  Buccal. — This  form  of  stertor  is  due  to 
vibrations  of  the  lips,  and  pufl&ngs  and  flap- 
pings of  the  cheeks,  during  inspiration  or 
expiration. 

3.  Palatine. — This  arises  from  vibrations 
of  the  soft  palate,  whether  the  breath  passes 
through  the  mouth  or  the  nose. 

4.  Pharyngeal.  —  Pharyngeal  stertor  is 
caused  by  the  loUing  back  of  the  base  of  the 
tongue  into  near  contact  with  the  posterior 
wall  of  the  pharynx. 

5.  Laryngeal. — This  variety  is  referable  to 
vibrations  of  the  chordae  vocales. 

6.  Mucous. — Mucous  stertor  is  a  term 
which  may  be  given  to  the  bubbling  of  air 
through  mucus  in  the  trachea  or  larger  air- 
tubes. 

j3Etiology. — One  or  more  of  the  varieties 
of  stertor,  in  varying  degrees  of  intensity, 
may  occur  in  any  of  the  following  morbid 
conditions,  namely  ;  Suffocation  ;  epUepsy ; 
convulsions  in  children ;  the  death-agony ; 
fractures  of  the  skull,  and  concussion  of  the 
brain  ;  bronchitis — particularly  in  old  sub- 
jects, sudden  oedema  of  the  lungs,  and  large 
haemorrhages  into  the  lungs;  great  exhaus- 
tion ;  chloroform -poisoning,  drunkenness, 
and  opium-poisoning ;  drowning,  and  all 
conditions  in  which  mucus  or  other  fluid  is 
present  in  the  lungs ;  and  all  forms  of  sopor, 
whether  natmral  or  the  result  of  accident  or 
disease. 

Description. — The  general  phenomena  of 
stertor  are  those  of  suffocation. 

A  patient  may  be  found  lying  in  a  state  of 
complete  unconsciousness,  with  a  congested, 
turgid,  and  expressionless  face ;  usually  dilated 
and  fixed  pupils  ;  insensitive  conjimctivae  ;  a 
hot  and  persphing  skin  ;  throbbing  arteries  ; 
a  full  and  bounding  pulse  ;  and,  lastly,  noisy 
breathing,  the  direct  result  of  mechanical 
interference  with  the  passage  of  air  into  or 
out  of  the  lungs,  whether  arising  from  con- 
tractions of  the  orifices,  and  vibrations  of 
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the  soft  parts  of  the  nose,  lips,  cheeks,  palate, 
phai-ynx,  or  larynx,  or  from  mucus  in  the 
trachea  and  bronchial  tubes.  When  the  ob- 
struction to  the  breathing  is  only  slight,  but 
long-continued,  the  face  may  be  of  a  dusky 
pallor,  and  there  is  an  entire  absence  of  tur- 
gidity  and  congestion. 

Pathology.— All  the  varieties  of  stertor, 
whether  manifested  singly  or  in  combination, 
have  been  usually  regarded,  especially  in  the 
case  of  apoplexy,  as  symptoms  essentially 
and  mysteriously  connected  with  the  primary 
disease.    This  is  not  the  true  account  of 
then-  pathology.    Whatever  may  be  the  ori- 
ginal cause,  these  symptoms  only  indicate  a 
varymg  amount  of  obstruction  to  respiration 
sometimes  so  great  as  to  be  fatal  in  itself' 
but  only  as  a  secondary  and,  so  to  speak, 
accidental  consequence  of  the  primary  dis- 
order^   Stertor  is,  in  fact,  'suffocation.'  In 
Its  effects  it  may  be  compared  with  croup  • 
and  bemg  equally  dangerous,  it  may  equally 
require  rehef.     But   even  buccal  stertor 
which  many  authors  have  looked  upon  as  of 
so  grave  importance,  may  not  infrequently 
be  observed  m  ordinary  sleep;  and  the  writer 
has  seen  recoveries  from  apoplexy,  in  which 
at  different  tmies  all  the  forms  of  stertor 
iaye  been  present.     Stertor  in  apoplexy 
being,  then,  apoplexy  :plus  suffocation,  the 
whole  subject,  as  regards  diagnosis,  pro- 
gnosis and  morbid  anatomy,  must  be  ap- 
proached from  a  new  point  of  view  The 
congested  and  turgid  face,  the  noisj.  breath- 
ing, the  rales  in  the  chest,  the  throbbing 
-^eries,  and  the  faU  and  bounding  puTe! 
which  are  the  generaUy  received  symptoms 
of  sthenic  apoplexy,  and  which  have  be?n 
regarded  as  mdicating  the  adoption  of  vene- 
^section  and  active  remedies,   are  neither 
'mpHlf°l  ^'^^  «^  suffocation.  Ir^' 

tTthe  obstructions 
to  the  breathmg,  aU  these  symptoms  dis- 
appear   and  with  them  the  ^cesSty  for 

tew^r'""'^.*-   ^r.^  ^g''  Heberde/aS 
othergill  questioned  the  propriety  of  bleed- 
fcg  in  such  cases,  and  the  latte^  thought 

lxptt?i'''fT^'^*  «y^Pto^B  arose  fromTn 
Bxertion  of  the  vvres  vitcB  to  restore  health 
^hereas  they  really  indicate  a  sSuS  to 
^byercome  impediments  to  respiration  and 

emovtr;u  ^"^^^'^  "^^'^  -pedimeTts'are 
removed,  all  is  quiet  m  aponlexv  An^l 

state  of  the  case-which  side  is  paralysed 
whether  the  nerves  are  losing  or  recovering 
their  power  and  what  evidences  eSfas  to 
greater  or  less  interference  with  the  W 
tions  of  organic  life.  ° 

TEEATMENT.—In  stertor,  as  in  stransula 
tion,  we  must  proceed  at  once  to  removfti; 
impediment  to  free  respiration.  ^ 

Naml  «^er^or.— This  may  be  relievAd 

critr"'^ 
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La/ryngeal  stertor.— In  apoplexy  this  never 
appears  dangerous  enough  to  warrant  trache- 
otomy, which  alone  would  remove  it. 

stertor.— These    varieties    of    stertor  are 
readjy  treated  by  placing  the  patient  com 
fortably  on  one   side,  and  affording  sup- 
port  by  well-arranged  pillows.    In  this  posi- 
tion the  buccal  and  palatine  stertor,  if  any 
remain,  wm  be  too  feeble  an  impediment  to 
require  forther  attention.    The  tongue  drops 
to  the  side  of  the  pharynx,  and  leaves  plenty 
of  room  for  the  in-going  air.     The  mucus 
or  Huid,  too,  whether  resulting  from  these 
or  other  forms  of  stertor,  drains  away  into 
the  lowermost  lung,  thus  preventing  the 
formation  of  large  foam-vesicles   in  the 
trachea    (the   'death-rattles'),    which  are 
always  dangerous  respfratory  impediments. 
Care  should  be  taken  to  keep   the  neck 
rather  straight,  as,  if  the  chin  be  brou^^ht 
too  near  the  sternum,  the  thyroid  cartila<^e 
presses  upwards  and  backwards,  and  pushls 
the  base  of  the  tongue  towards  the  back  of 
the  pharynx.    Inthe  management  of  mucous 
stertor  it  must  be  observed  that,  after  a  time 
varymg  from  one  day  to  three  or  four,  the 
lower  lung  becomes    fiUed    with  mucus, 
though  the  patient  is  still  breatliing  quite 
placidly.     If  at  this  stage  the  patient  be 
turned  over  on  the  other  side,  the  mucus 
begins  traveUmg  across  the  trachea  into  the 
opposite  lung;  is  caught  on  its  passage  by 
the  m-gomg  air;  and  is  whipped  into  foam 
which  at  once  blocks  up  theSrger  afr-tuS 
of  the  only  lung  that  can  work,  and  so 
nstant  distress  and  danger  result.     If  the 
life  of  the  patient  be  not  at  once  destroyed 
still  the  additional  shock  reduces  very  much 
the  chances  of  ultimate  recovery.  ^Sr 
these  circumstances  change  of  position  should 
always  be  tentative,  and  time"^  for  some  re 
turn  of  nerve-yigour  should  be  aUowed  before 
It  IS  attempted.    This  warning  appHes  S 
equal  force  to  all  cases  where  mucus  or  M 
obstructs  the  au:-passages,  as  in  drowning 
and  bronchitis.     In  drowning,  it  may  be 
remarked  that  the  water,  on  enterSl^he 
ZIt  5'"°"^''  'I'^'^^y  inspissated  "with 
only  be  slowly  evacuated  by  the  apphcation 

EATioN ;  and  Eesuscitation. 

Egbert  L.  Bowles. 


The  mdices  in.  stethometers  are  adapted  to 
record  maximum  expansion  at  any  one  point 
Dr  Sanderson's  'recording  stethometer!'  de-' 
scribed  and  figured  in  the  Handbook  to  the 
fcf  oT'"^^  ^^^'^^iory,  consists  essent^ 
aUy  of  a  tympanum,  on  one  side  of  which  a 
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knob  is  fixed,  for  application  to  the  chest- 
surface.  This  tympanum  is  in  communica- 
tion with  a  second  tympanum  by  means  of  an 
air-tube,  and  the  fluctuations  of  the  second 
tympanum  are  recorded  by  a  writer  upon  a 
revolving  surface  of  paper.  By  means  of 
this  instrument,  properly  adjusted,  the  respi- 
ratory movements  of  the  chest  at  any  point 
can  be  recorded,  as  regards  both  depth  and 
rhythm.  Douglas  Powell. 

STETHOMETER  (aTfjeos,  the  chest; 
and  nerpov,  a  measure). — Synon.  :  Fr.  Stetho- 
mdtre ;  Ger.  Stethometer. 

Definition. — An  instrument  for  measuring 
the  mobility  of  the  chest,  and  of  its  several 
parts,  during  respiration. 

Description. — Various  forms  of  stetho- 
meter have  been  designed.  Dr.  Sibson's 
'  chest-measm-er '  consisted  of  a  simple  ar- 
rangement by  which  a  rod,  attached  by  a 
movable  rack  to  an  index,  might  be  applied 
vertically  in  succession  to  different  parts  of 
the  chest  (see  Sibson's  Collected  Worhs, 
vol.  ii.).  Sir  Eichard  Quain's  stethometer 
consists  of  a  cord  attached  to  an  index  work- 
ing on  a  graduated  dial  {Lond.  Journ.  of 
Med.,  Oct.  1850).  Expansion  on  the  two 
sides  may  be  measured  and  compared  by 
means  of  the  double  tapes,  or  the  soft  metal 
cyrtometers,  held  so  that  the  ends  overlap  in 
the  median  hne.  A  more  elaborate  instru- 
ment is  that  of  Dr.  Eansome,  who  has  with 
it  made  valuable  observations  on  the  respi- 
ratory movements  {Med.-Chir.  Trams.,  vol. 
Ixiv.,  p.  185).  Douglas  Powell. 


STETHOSCOPE  {a-rn6os,  the  chest; 
and  o-KOTreo), I  examine).— Synon.:  Fr.  Stetho- 
scope ;  Ger.  StetJioscop. 

Definition. — An  instrument  employed  as 
a  medium  for  the  conduction  of  sound,  be- 
tween the  ear  and  the  chest  or  other  parts,  in 
auscultation. 

Description. — Stethoscopes  are  of  various 
patterns.    They  are  commonly  made  of  a 
thin,  cylindrical  piece  of  wood,  perforated 
through  its  length,  which  is  of  about  6  inches 
to  8  inches ;  expanded  at  one  end  to  a  some- 
what trumpet-like  extremity,  for  convenient 
application  to  the  chest ;  and  at  the  other  end 
provided  with  a  nearly  flat,  broad  surface,  to 
which  the  ear  can  be  comfortably  apphed. 
Some  practitioners  prefer  a  sohd  stethoscope 
—that  is,  one  in  which  there  is  no  central 
canal.    Such  was  Laennec's  original  instru- 
ment.   Others  prefer  the  stethoscope  to  be 
made  of  metal ;  others,  again,  of  vulcanite. 
An  instrument  made  of  cedar-wood,  with  a 
perforation  of  about  ^  inch  in  diameter,  a 
chest-piece  about  1,^^  inch  in  diameter,  and 
a  sUghtly  concave  ear-piece  2^  *° 
2f  inches  in  diameter,  is  perhaps  the  best 
adapted  for  auscultation. 

Many  auscultators  at  the  present  day  use 


the  hvnaii/ral  stethoscope,  which  consists  of  a 
short  hollow  chest-piece,  of  an  elongated 
conical  shape,  from  which  two  flexible  tubes 
extend,  terminating  in  metal  tubes  tipped 
with  ivory,  to  fill  the  meatus  of  the  ear  on 
each  side.   This  instrmnent  has  some  advan- 
tages.   It  can  be  more  readily  applied  to 
different  parts  of  the  chest  without  the  ob- 
server being  obliged  to  adopt  constrained 
postures ;  and  by  occupying  both  ears  whilst 
the  chest-piece  is  applied,  it  excludes  extrane- 
ous sounds,  and  considerably  intensifies  the 
chest- sounds.    One  disadvantage    is,  that 
sounds  produced  in  the  mouth  and  throat  of 
the  patient,  which  would  be  recognised  by 
the  disengaged  ear  of  an  observer  using  the 
ordinary  stethoscope,  are  apt  to  be  mistaken 
for  modified  pulmonary  sounds.  Again,  with 
the  aid  of  the  rigid  stethoscope  impulses  of 
various  kinds,  cardiac  or  aneurysmal,  not 
recognisable  on  ordinary  palpation,  are  very 
appreciable  by  the  ear,  which  might  escape 
attention   with    the  binaural  instrument. 
Intensification  of  auscultatory  signs,  also, 
whilst  perhaps  an  advantage  in  the  common 
run  of  practice,  is  not  so  to  persons  learning 
auscultation,  and  whose  hearuig   is  not 
defective. 

The  differential  stethoscope,  which  is  a 
binaural  stethoscope  having  the  tube  con- 
nected with  each  ear  attached  to  a  separate 
chest-piece,  is  useful  in  some  cases  of  heart- 
disease,  and  for  simultaneously  comparing 
the  two  sides  of  the  chest— provided  the  two 
ears  of  the  observer  are  of  equal  auscultatory 
power.  Finally,  some  practitioners  prefer  a 
single  flexible  tube,  with  an  ear-piece  fitting 
into  the  meatus,  and  a  chest-piece.  It  has 
been  attempted  to  apply  the  telephone,  and 
even  the  microphone,  to  stethoscopy,  but  as 
yet  without  success. 

E.  Douglas  Powell. 


STHENIC  (<r(9€i/or,  strength).  —  This 
term  is  apphed,  first,  to  individuals  when 
they  are  vigorous  and  strong ;  and,  secondly, 
to  inflammatory  diseases,  when  they  assume 
an  active  character,  such  as  sthenic  pneu- 
monia, as  distinguished  from  asthenic.  See 
Disease,  Classification  of. 

STIFF-NECK.— A  popular  name  for 
muscular  torticollis.  See  Eheumatism, 
Muscular. 

STILLICIDIUM  {stilla,  a  drop;  and 
cacZo,  I  fall) .-The  falling  of  a  fluid  drop  by 
drop.  The  term  is  used  to  express  the 
flowing  of  the  tears  over  the  lower  eyehd  in 
obstructions  of  the  lacrymal  passages;  also 
the  dropping  of  the  urine  in  strangury  {see 
Eye,  and  its  Appendages,  Diseases  of ;  and 
Strangury).  As  a  therapeutic  method  of  ap- 
plication, stillicidium  signifies  the  dropping 
oi  a  fluid  upon  a  part.  See  Cold,  Thera- 
peutics  of. 
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STIMULAN'TS  (atimulo,  I  stir  up).— 
Definition.— A  stimulant  is  anything  which 
increases  the  natural  function  of  a  part,  or 
which  causes  a  slight  degree  of  superficial 
irritation. 

Enumeration.— Stimulants  may  be  divided 
into  general,  cardiac,  vascular,  and  cerebral, 
as  Alcohol,  Ether,  Opium,  and  Ammonia; 
spinal,  mcluding  Nux  vomica,  Strychnine, 
Phosphorus,  Morphine,  Ergot,  and  Bella- 
donna; and  stomacJiic,  as  Aromatic  oils, 
Ginger,  Capsicum,  Mustard,  and  other  so- 
called  carminative  substances. 

Actions. — Taking  the  term  '  stimulant '  in 
its  widest  sense,  we  are  bound  to  admit  that  it 
has  very  close  ties  of  relationship  with  almost 
every  other  therapeutical  group.  Thus  a 
di'astic  purgative  is  a  stimulant  to  the  intes- 
tinal mucous  membrane ;  and  cholagogues 
promote  the  secretion  of  the  liver.  So  we 
have  stimulating  dim-etics,  diaphoretics,  and 
emetics,  and  drugs  which  directly  stimulate 
certain  organs  or  glands,  as  when  ergot 
evacuates  the  contents  of  the  womb,  or  jabo- 
randi  causes  a  copious  saUvary  flow.  It  is 
quite  sufficient  for  our  present  purpose,  how- 
ever, merely  to  direct  attention  to  these 
bearings  of  the  subject,  which  receive  fuller 
notice  in  other  articles,  and  the  enumeration 
already  given  shows  within  what  limits  we 
must  proceed. 

General  Stimulants. — The  agents  which 
axe  sometimes  called  '  general  stimulants  ' 
act,  in  the  first  instance,  on  the  nervous 
structm'es  of  the  heart,  improving  the  tone 
and  vigour  of  the  circulation  ;  and,  as  a  result 
of  the  increased  quantity  of  blood  sent  to  the 
brain,  the  intellectual  functions  seem  to  be 
temporarily  augmented.  Alcohol  in  small 
quantity  undoubtedly  makes  the  pulse  larger 
and  firmer ;  gives  rise  to  a  pleasant  glow  and 
sensation  of  general  warmth ;  and  appears  to 
lend  rapidity  and  freedom  to  the  cerebral 
operations.  Opium,  in  small  doses,  has  much 
the  same  effect.  But  pushed  beyond  this 
point,  or  given  in  larger  quantity,  both  these 
drugs  enter  upon  their  sedative  and  narcotic 
phase :  dulness  succeeds  the  briskness  of  ex- 
cited function ;  and  a  semi-paralysed  condi- 
tion of  nervous  energy  ensues,  ending  in 
sleep.  Diffusible  stimulants,  as  they  are 
called,  such  as  ether  and  ammonia,  stimulate 
perhaps  less  actively  in  the  first  instance ; 
but  their  effects  pass  more  speedily  away, 
and  are  not  succeeded  by  any  prolonged 
or  well-marked  period  of  subsequent  depres- 
sion. 

Vascular  Stimulants.  —  Cardiac  and 
cerebral  stimulants  are  included  in  what  has 
just  been  said,  but  a  special  division  of  vas- 
cular stimulants  is  supplied  by  those  drugs 
which  seem  to  brace  up  and  give  tone  to 
weakened  vessels.  It  is  thus,  no  doubt,  that 
we  may  explain  the  influence  of  opium  in 
lending  a  healthier  action  to  indolent  or 
•spreading  ulcerations;   or  to  the  faculty 


which  quinine  seems  to  possess  in  some 
degree  of  arresting  localised  suppuration. 

Spinal  Stimulants. — The  best  type  of 
spinal  stimulant  is  strychnine,  which  power- 
fully excites  the  reflex  functions  of  the  cord, 
and  whose  tetanising  action  is  somewhat 
imitated,  in  the.  lower  animals  at  least,  by 
morphine  and  thebaine.    Under  this  heading 
we  may  also  include  belladorma  and  carbonate 
of  ammonium,  which  have  a  well-marked 
1  stimulating  influence  over  the  respiratory 
I  centre,  situated  in  the  medulla  oblongata. 
Stomachic   Stimulants.  —  Stomachic 
stimulants  run  closely  on  a  parallel  with 
tonics,  and  probably  act  by  gently  irritating 
the  mucous  membrane,  and  supplying  a  sen- 
sati9n  strongly  resembling  the  natm-al  physio- 
1  logical  craving  or  desire  for  food,  which  con- 
stitutes  hunger. 

Uses. — Whatever  views  we  may  hold  re- 
garding the  propriety  of  recommending  stimu- 
lants to  persons  in  fuU  health,  the  urgent 
necessity  for  their  administration  in  certain 
diseased  conditions  is  one  of  the  fundamental 
principles  of  medicine.  True  although  it  be 
that  we  may  often  treat  acute  illness  very 
successfully  without  alcohol,  it  is  no  less  an 
acknowledged  fact  that,  under  well -recognised 
!  conditions,  we  are  bound  to  give  it  to  our 
patients  with  no  sparing  hand.  When  the 
tongue  is  becoming  dry  and  brown  ;  when  the 
pulse  is  weak,  soft,  rapid,  and  irregular ; 
when  the  first  sound  of  the  heart  is  low  and 
muffled ;  and  when  muttering  delirium  is 
setting  in — then  we  know  that  the  time  for 
wine  or  spirit  has  arrived,  and  that  under  its 
judicious  use  the  tongue  wUl  moisten,  the 
pulse  become  slower  and  firmer,  and  the 
sufferer  may  sink  into  a  refreshing  sleep. 
Good  whisky  or  brandy,  or  the  effervescing 
wines,  are  best  suited  for  these  emergencies, 
and  must  be  given  at  regular  intervals  and 
in  carefully  measured  doses,  according  as  the 
progress  of  the  disease  and  the  condition  of 
the  patient  seem  to  render  their  administra- 
tion necessary.  In  convalescence  also  a  little 
!  stimulant  will  promote  the  appetite  and  in- 
1  crease  the  general  tone  ;  and  good  port,  Bur- 
!  gundy,  or  Madeira,  or  some  of  the  lighter 
:  beers,  vdll  act  well,  in  virtue  of  their  tonic 
properties. 

]  Although  it  seems  to  be  now  generally  ac- 
knowledged that  stimulants  are  not  required 
by  the  strong  and  robust,  many  dwellers  in 
large  towns,  frequently  pursuing  unhealthy 
occupations,  subject  to  much  mental  strain 
and  worry,  and  suffering  perhaps  from  de- 
pression and  w^ant  of  appetite,  derive  great 
benefit  from  a  little  sound  wine  or  beer. 
Under  the  influence  of  the  stimulant,  the 
secretion  of  gastric  juice  is  augmented,  and 
more  food  can  be  taken  and  digested ;  the 
only  caution  being  that  the  dose  shall  be 
strictly  moderate  in  quantity,  and  invariably 
taken  with  the  meals.    See  Alcohol. 

The  diffusible  stimulants  also  have  their 
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place  ill  the  treatment  of  disease  when  we 
wish  to  produce  a  slighter  and  more  transient 
effect ;  and  carbonate  of  ammonivim  is  of 
especial  service  in  the  advanced  stages  of 
bronchitis,  from  its  stimulating  influence  on 
the  respiratory  centre. 

Nux  vomica  and  strychnine  are  occasionally 
used  with  benefit  in  spinal  disorders  when 
the  more  acute  symptoms  have  passed  away, 
and  when  loss  of  function  from  sheer  debihty 
seems  to  be  the  principal  obstacle  to  the  re- 
covery of  the  patient. 

The  stomachic  stimulants  find  their  appli- 
cation in  cases  when  the  appetite  flags,  and 
when  the  desire  for  food  requires  to  be  pro- 
moted by  artificial  means.  Dwellers  in  tro- 
pical climates  make  greater  use  than  ourselves 
of  caj'enne  and  other  fiery  additions  to  the 
dietary ;  and  it  seems  probable  that  by  thus 
attracting  an  increased  flow  of  blood  to  the 
stomach,  more  gastric  juice  may  be  secreted, 
and  the  individual  be  justified  in  consuming 
the  greater  quantity  of  food  which  the  in- 
creased development  of  appetite  seems  to 
render  necessary. 

E.  Faequhaeson. 

STING :  STINGING  PLANTS 
AND  ANIMALS.— Synon.:  Fr.  Aiguil- 
lon ;  Ger.  Stachel. 

Definition. — A  sting  is  an  abnormal  sen- 
sation, partly  painful,  and  partly  itching  in 
character,  usually  caused  by  the  introduc- 
tion beneath  the  skin  of  some  poison  of 
animal  or  vegetable  origin.  Either  incre- 
ment of  the  sensation  may  predominate : 
the  stvmg  surface  may  be  simply  painful 
and  tender,  or  the  itching  may  be  intense, 
and  lead  to  considerable  scratching  for  its 
relief. 

In  the  widest  acceptation  of  the  word,  the 
elfect  produced  by  the  application  to  the 
skin  of  such  substances  as  mustard,  can- 
tharides,  strong  carbolic  acid,  and  the  like, 
may  be  denominated  as  stinging ;  but  here 
it  is  proj)08ed  to  consider  only  the  wounds 
inflicted  by  stinging  plants  and  animals 
The  subject  of  venomous  animals  is  sepa- 
rately discussed.  See  Venom,  Effects  of; 
and  Venomous  Animals. 

Etiology. — The  severity  of  the  sensation 
and  of  the  local  constitutional  effects  of 
stinging  depends,  not  only  on  the  quahty 
and  quantity  of  the  irritant,  but  also  on 
individual  susceptibility;  in  some  persons 
the  effect  may  be  extremely  mild  and 
transient,  in  others  severe  symptoms  may 
ensue.  In  respect  to  the  pecuUar  suscepti- 
bility of  the  person  attacked,  the  greatest 
difference  is  observable  amongst  individuals, 
and  even  in  the  same  person  at  different 
times.  In  many  of  the  recorded  fatal  cases, 
the  victim  had  been  previously  stung  and 
had  suffered  severely.  There  seems,  how- 
ever, reason  to  believe  that  the  system  be- 
comes more  resistant  to  the  effects  after 


repeated  stingings,  as  is  seen  to  be  the  case- 
among  bee-keepers,  and  those  continually 
exposed  to  mosquitoes.  Some  variations  in 
the  virulence  of  the  poison,  whether  of  animal 
or  plant,  occurs  with  the  season  of  the  year. 

Stinging  Plants. — These  are  almost 
entirely  limited  to  the  order  Urticacece,  of 
which  the  following  species  are  the  most 
important :  U.  wens,  U.  dioica  (British),  U. 
crenulata,  U.  stimulans  (Indian),  U.  ferox 
(New  Zealand),  U.  gigaa  (New  South 
Wales),  which  forms  lofty  trees,  and  U. 
urentissima  (Java).  A  few  species  of  the 
order  Malpighiacise  also  possess  stinging 
properties. 

In  the  nettles  the  urticating  organs  con- 
sist of  unicellular  hairs  tapering  towards  the 
free  end,  each  of  which  terminates  in  a  bent- 
knob,  and,  swelling  out  at  the  attached 
extremity,  is  received  into  a  cup-shaped 
depression  of  a  cellular  pedicel.  The  acrid 
fluid,  the  nature  of  which  has  not  been  de- 
termined, but  is  supposed  to  be  an  acid  simi- 
lar to  mahc  or  acetic  acid,  is  regarded  as 
being  secreted  by  the  pedicel  and  stored  in 
the  stinging  hair,  from  which  it  escapes  into 
the  integument  when  the  brittle  knobbed 
tip  is  broken  off  by  contact.  The  hairs 
in  the  Malpighiads  are  peltate  and  not. 
tapering. 

Stinging  Animals. — Urticating  organs, 
known  as  trichocysts,  cnidce,  or  thread-cells, 
similar  in  function  only  to  the  stinging  cells- 
of  nettles,  are  found  in  many  animals,  such 
as  the  Infusoria,  some  Annelida,  and  several 
Nudibranchiate  moUusca.  They  are,  how- 
ever, best  developed  and  most  characteristic 
in  the  Ccelenterata,  of  which  the  jelly-fishes 
or  sea-nettles  are  the  best  known.  These 
organs  consist  of  cells,  containing  an  acrid 
fluid,  and  prolonged  into  a  long  filament, 
which  presents  numerous  modifications  of 
barbs  and  serrations.  The  filament  is. 
usually  spirally  coUed  within  the  cell,  fi-om 
which  it  is  everted  on  contact,  conveying 
the  fluid  into  the  surface  that  it  penetrates. 
Great  variety  exists  in  the  form,  size,  and 
disposition  of  these  organs  ;  in  many  of  the 
Actinozoa  or  sea-anemones  they  are  arranged- 
in  rope-like  clusters,  enclosed  in  fine  tubes,, 
vidthin  the  body-cavity. 

The  power  of  stinging  is  possessed  very 
generally  by  members  of  the  articulate  sub- 
kingdom,  such  as  spiders  and  scorpions 
among  the  Arachnida;  bees,  wasps,  mos- 
quitoes, gnats,  and  ants  among  the  Insecta. 
The  bite  of  the  flea  or  bug  produces  itching 
rather  than  a  sting.  In  aU  cases  of  true 
stingmg  an  irritant  fluid,  thought  to  be  ol> 
the  nature  of  formic  acid,  is  introduced  be- 
neath the  skin  by  some  penetrating  organ, 
which  may  be  connected  with  the  raoutJi  or 
with  the  terminal  segment  of  the  abdomen, 
and  which  is  in  some  animals— as  bees,  but 
less  frequently  wasps— torn  out  and  lett  m 
the  woimd  when  the  sting  is  inflicted. 
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Effects.— The  introduction  of  the  poison 
of  a  stinging  vegetable  or  animal  is  followed, 
either  immediately  or  within  a  very  short 
time,  by  erythema  of  the  affected  part,  the 
surface  being  red,  swollen,  and  exhibiting 
aU  degi-ees  of  pain  and  tenderness.     If  a 
mucous  membrane,  as  of  the  mouth,  be 
the   seat  of  the  woimd,  the  swelling  is 
intense,  the  tongue  cannot  be  protruded,  and 
swallowing  becomes  difficult  or  even  impos- 
sible.   Nor  are  the  results  limited  to  the 
locality  of  the   sting,  the  erythema  often 
spreading  to  a  considerable  extent,  from 
the  hands  or  face,  which  are  obviously  the 
most  frequent  starting-point,  to  the  arms, 
neck,  and  trunk,  sometimes  presenting  the 
appearance  of  a  scarlatiniform  or  urticarial 
eruption.    Associated  with  the  local  mani- 
festations, general  symptoms,  often  of  a  most 
severe  and  even  fatal  character,  have  been 
known  to  occur.  Well-authenticated  cases  of 
death  from  the  stings  of  bees,  wasps,  scor- 
pions, and  even  some  species  of  tropical 
nettles,  have  been  placed  on  record.    In  the 
majority  of  such  cases  the  poison  has  brought 
on  a  state  of  syncope  ;  severe  prostration, 
pallor,  and  pulselessness  being  the  most 
general  symptoms;   and  death  has  been 
known  to  occur  within  a  quarter  of  an  hour, 
or  from  that  to  a  few  hours.    Other  cases, 
especially  of  scorpion  stings,  are  characterised 
by  excitement  and  some  dehrium ;  and  tetanic 
spasms  even  sufficient  to  cause  death  have 
been  not  infrequently  known  to  follow  the 
stmgs  of  bees,   wasps,    and  spiders  (see 
Tarantism).    When  the  case  does  not  prove 
fatal,  recovery  is  generally  rapid  and  the 
patient  is  qmte  well  in  a  day  or  two ;  but 
this  is  not  always  so,  and  the  effects  of  some 
nettles,  for  example,  Urtica  urentissima,  the 
Devd's  leaf  of  Java,  are  said  to  last  for  years 
Treatment.  -  (a)  iocaZ.  —  Innumerable 
apphcations  have  been  suggested  as  specifics 
in  cases  of  stmging.  Their  efficiency,  without 
doubt,  depends  mainly  upon  thefr  bemg  ap- 
plied to  the  seat  of  the  sting  quickly  after 
mlliction.    The  modus  operandd  of  manv  is 
qmte  empurical,  but  others  would  seem  to 
decompose  the  irritatmg  material,  and  so  pre- 
vent or  arrest  its  effects.    Among  those  most 
generally  resorted  to  are  alkahs,  such  as 
liquor  anomomse  or  .  strong  solutions  of  bi- 
<=*^^onate  of  sodium  or  potassium  ;  and  it  is 
probable  that  many  popular  remedies,  such 
as  soap,  the  '  blue-bag,'  &c.,  depend  for  their 
effect  upon  the  alkaU  they  contain.  Concen- 
trated solutions  or  even  the  pure  crystals  of 
alum,  and  tartaric  or  other  vegetable  acids, 
often  afford  distmct  relief  if  rubbed  in  at  the 
site  of  the  sting.  The  bruised  leaves  of  plants 
such  as  the  dock,  or  the  juice  of  a  raw 
onion,  applied  similarly,  will  act  in  the  same 
way    1^  or  the  more  serious  stings  of  tropical 
plants  and  animals,  more  potent  remedies 
are  necessary  such  as  the  application  of  lint 
soaked  m  chloroform  and  laid  over  the 
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wound ;  poultices  of  ipecacuanha,  or  prefer- 
ably an  extract  of  the  same  drug  made  by 
mixing  equal  parts  of  powdered  ipecacuan, 
rectified    spirit,    and    ether;    or  rubbing 
the  part  with  hydrate  of  chloral— pure,  or 
hquefied  by  mixture  with  camphor,  in  the 
proportion  of  three  parts  of  the  former  to 
one  of  the  latter.  Menthol  camphor  will  also 
reheve  the  pain  and  irritation;  carbolised 
oil  (1  in  20),  or  even  subcutaneous  injections 
of  carbolic  acid,  have  been  used.    The  aro- 
matic oils  of  pennyroyal,  lavender,  cloves, 
or  cinnamon  smeared  over  the  hands  and 
face,  are  most  effective  in  preventing  the 
attack  of  mosquitoes,  gnats,  &c.,  and  often 
give  relief  when  applied  to  the  stung  part. 

In  the  case  of  bee-stings  it  is  important 
to  search  for  and  remove  any  parts  of  the 
penetrating  organ  which  may  have  been  left 
in  the  wound. 

_  (b)  General. — When  symptoms  of  prostra- 
tion or  collapse  are  produced,  stimulation 
with  brandy,  ammonia,  or  ether  is  an  absolute 
necessity,  and  one  or  other  of  these  should 
be  administered  without  stint,  as  recovery 
undoubtedly  depends  on  coimteracting  the 
cardiac  depression.  W.  H.  Allchin. 

STITCH.— A  sharp  catching  pain  in  the 
side,  generally  associated  with  pleurisy, 
pleurodynia,  or  intercostal  neuralgia,  See 
Pleura,  Diseases  of. 


STOMACH,  Diseases  of.— Synon.:  Fr. 
Maladdes  de  I'Estomac;  Ger.  KranJcheiten 
des  Magens. 

The  diseases  to  which  the  stomach  is  liable 
wiU  be  considered  in  the  foEowing  alphabeti- 
cal order :  (1)  and  (la)  Abscess  ;  (2)  Atony ; 
(3  Atrophy;  (4)  Cancer;  (5)  Concretions; 
(6)  Contractions ;  (7)  Dilatation;  (8)  Fibroid 
Thickenmg;  (9)  Gangrene;  (10)  Hernia; 
(11)  Hypersemia;  (12)  Hypertrophy;  (13)  In- 
flammation; (14)  Lardaceous  Disease;  (15) 
Malposition;  (16)  Morbid  Growths;  (17) 
Neuroses;  (18)  Perforation;  (19)  Softening 

fflrT^y^^^'''    (2^)   Tubercular  Disease 
(22)  Ulcer ;  and  (23)  Vessels,  Diseases  of. 

beveral  subjects,  intimately  associated 
with  disorder  or  disease  of  the  stomach, 
are  discussed  separately  under  special  head- 
ings. See  Digestion,  Disorders  of;  Diges- 
tive Organs,  Diseases  of;  Eructation; 
Flatulence  ;  H^matemesis  ;  Pylorus,  Dis- 
eases of ;  Pyrosis  ;  and  Vomiting. 
1.  Stomach,  Abscess  in  the  Walls 
— This  is  a  rare  disease,  and  occurs  in 
two  distinct  forms.  In  some  cases  a  diffused 
suppuration  is  foimd  in  the  submucous  tissue 
of  the  stomach,  usually  in  connexion  with 
pytemia.  Acute  inflammation  of  the  mucous 
surface,  accompanied  by  numerous  ulcers,  is 
occasionally  observed  in  various  infective 
disorders,  and  in  all  probabiHty  the  form  of 
suppuration  just  mentioned  is  the  result  of 
the  general  condition  of  the  system.  Under 
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such  circumstances  symptoms  pointing  to 
the  impUcation  of  the  stomach  are  obscured 
by  those  of  the  general  disease. 

Abscess  of  the  stomach  also  occurs  as  a 
circumscribed  collection  of  pus  situated 
beneath  the  mucous  membrane,  often  burst- 
ing into  the  cavity  of  the  organ  through 
small  openings.  It  is  said  by  Leube  that 
when  such  abscesses  open  into  the  stomach 
cicatrisation  may  take  place,  with  consequent 
contraction  of  the  lumen  of  the  organ.  Most 
cases  have  occurred  in  males.  The  causes  to  i 
which  the  disease  has  been  attributed  seem 
to  be  too  shght  to  produce  such  a  serious 
malady.  Thus,  it  has  been  ascribed  to  the 
abuse  of  spirituous  liquors,  to  over-feeding, 
to  errors  in  diet,  and  in  a  few  cases  to  injuries. 
The  late  Dr.  Brinton  describes  the  symptoms 
of  this  form  of  gastritis  as  '  violent  pain,  and  i 
tenderness  in  the  region  of  the  stomach, 
attended  by  severe  and  frequent  vomiting, 
and  by  high  febrile  reaction.  The  pain  and 
vomiting  increase  in  severity,  and  the  ten- 
derness becomes  so  excessive  as  to  suggest 
peritonitis;  the  more  so  that  it  is  often  ac-  : 
companied  by  some  tympanites,  which,  how-  i 
ever,  like  itself,  sometimes  differs  from  that 
of  general  peritonitis  in  being  limited  to  the 
epigastrium.  By-and-by  jaundice  may  come 
on.  In  any  case  the  febrile  excitement 
rapidly  merges  into  prostration,  which  is 
associated  with  delirium,  and  ends  in  death 
in  from  forty -eight  hours  to  a  few  days  from 
the  commencement  of  the  attack.' 

Leube  mentions  '  that  in  two  cases  a 
tumour,  which  in  one  case  was  as  large  as 
the  fist,  and  not  particularly  painful  upon 
pressure,  could  be  felt  in  the  epigastrium.' 
It  is  somewhat  surprising  that  in  many  of 
the  cases  recorded  it  is  stated  there  was  no 
tenderness  on  pressure,  a  circumstance  that 
must  be  very  apt  to  mislead  the  practitioner 
as  to  the  true  nature  of  the  malady.  In 
some  instances  general  peritonitis  has  ac- 
companied the  disorder,  rendering  the  dia- 
gnosis still  more  difficult. 

Treatment." — When  the  suppuration  in 
the  walls  of  the  stomach  is  secondary  to  an 
acute  infectious  disorder,  the  treatment  of 
the  local  complication  is  of  course  secondary 
to  that  from  which  it  has  arisen.  As  regards 
circumscribed  abscess,  from  the  rarity  of  the 
disease,  and  the  frequent  absence  of  all 
symptoms  pointing  to  an  affection  of  the 
stomach,  few  cases  have  been  diagnosed 
during  life,  and  consequently  the  treatment 
has  been  directed  solely  to  the  relief  of  such 
effects  as  vomiting  and  peritonitis.  In 
case  a  tumom-  should  be  discovered  in  the 
epigastrium  in  a  patient  suffering  from  high 
fever,  the  propriety  of  making  an  exploratory 
opening  must  be  considered,  inasmuch  as  if 
the  abscess  should  prove  to  be  external  to, 
and  not  in  the  walls  of  the  stomach,  a  free 
opening  would  be  the  only  means  hkely  to 
be  followed  by  a  good  result. 


la.  Stomach,  Abscess  around  the.— 

Synon.  :  Perigastric  Abscess. — An  abscess 
occasionally  presents  itself  in  the  neigh- 
bourhood of  the  stomach,  and,  on  account 
of  the  difficulty  of  the  diagnosis,  often 
escapes  recognition  during  the  life  of  the 
patient. 

-Etiology  and  Symptoms.  —  Perigastric 
abscess  is  usually  a  complication  of  gastric 
ulcer.  Only  two  of  the  patients  whose  his- 
tories have  been  reported  are  said  to  have 
enjoyed  good  health  before  their  final  illness. 
The  others  had  suffered  from  pain  in  the 
epigastriimi  or  abdomen,  but  in  only  two  is 
there  any  mention  of  haematemesis.  The 
great  length  of  time  during  which  the  symp- 
toms of  gastric  ulcer  had  been  exijerienced 
is  very  striking.  It  is  therefore  evident  that 
it  is  only  in  the  very  chronic  cases  of  this 
disease  that  we  can  expect  the  occurrence 
of  perigastric  abscess.  The  final  illness  of 
which  the  patients  died  was  usually  ushered 
in  by  severe  symptoms,  and  was  of  short 
duration.  In  seven  out  of  twenty-three 
cases  in  which  details  are  afforded,  sudden 
collapse  occurred,  accompanied  or  followed 
by  pain  in  the  abdomen,  tenderness  on  pres- 
Bwre,  distension,  and  other  symptoms  of  peri- 
tonitis. In  eleven  there  was  no  collapse,  but 
the  pain  in  the  epigastrium,  fi-om  which  the 
patient  had  previously  suffered,  suddenly 
became  very  severe.  The  absence  of  rigors 
is  worthy  of  remark,  as  we  might  naturally 
have  expected  they  would  have  accompanied 
the  formation  of  pus.  Details  are  given  ia 
nine  cases  where  collapse  was  not  present, 
and  in  all  of  them  severe  and  continuous 
pain  in  the  epigastrium  or  abdomen  persisted 
until  death,  but  there  is  no  record,  as  might 
have  been  expected,  of  constant  vomiting. 

Fever  is  mentioned  as  a  prominent  symp- 
tom in  all.  Four  of  the  cases  died  within 
two  weeks,  and  two  hved  more  than  one 
month  after  the  commencement  of  the  final 
illness.  Occasionally,  temporary  recovery 
ensued ;  and  instances  are  recorded  where  the 
patient  was  able  to  return  to  his  employment, 
and  was  afterwards  attacked  with  general 
peritonitis  produced  by  the  rupture  of  the 
abscess. 

Physical  Signs. — In  a  small  number  of 
cases  no  evidence  of  commimication  between 
the  stomach  and  the  abscess  could  be  dis- 
covered. The  physical  signs  in  these  cases 
are,  of  com-se,  somewhat  different  from  those 
where  such  a  commimication  exists,  as  the 
contents  of  the  abscess  consist  in  the  former 
of  fluid  only,  whilst  in  the  latter  gas  and 
hquid  are  intermixed.  A  tumour  capable  of 
being  distinguished  externally  is  mentioned 
in  only  six  of  the  cases  of  simple  ulcer  of  the 
stomach,  but  it  was  always  present  when  the 
disease  was  associated  with  cancer.  lue 
rarity  of  an  external  tiunour  is  explained 
when  we  remember  that  in  most  instmices 
the  pus  lies  very  deeply,  and  is  m  relation 
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with  the  diaphragm.  In  most  cases  the 
percnssion-note  was  at  first  dull,  but  after- 
wards it  became  tympanitic.  In  one  the 
sound  was  at  first  dull,  afterwards  tym- 
panitic ;  the  tumour  then  decreased  in  bulk, 
after  an  attack  of  diarrhcBa,  and  finally  dis- 
appeared, the  contents  of  the  abscess  having 
been  discharged  tiu'ough  the  diaphragm.  In 
another,  the  line  of  dulness  varied  according 
to  the  position  of  the  patient,  showing  that 
the  cavity  was  of  considerable  size,  and  that 
it  contained  both  air  and  liquid.  The 
affected  side  was  often  considerably  enlarged, 
even  when  there  was  no  tumour  to  be 
felt ;  and  in  some  cases,  where  the  pus  was 
situated  below  the  diaphragm,  the  liver  or 
spleen  was  found  to  be  depressed.  In  all 
cases,  unless  the  abscess  was  of  very  small 
size,  the  diaphragm  was  thrust  upwards 
and  the  lower  lobes  of  the  lungs  were  com- 
pressed, a  condition  accompanied  by  dulness 
on  percussion  and  increased  tactile  fremitus, 
and  usually  by  fine  crepitation.  If  the 
abscess  burst  into  the  pleura,  the  ordinary 
evidences  of  pneumothorax  presented  them- 
selves. Left  pleuritic  effusion  is  occasionally 
established  before,  or  independently  of,  actual 
perforation. 

Diagnosis. — When  a  patient  who  has  long 
suffered  from  the  symptoms  of  gastric  ulcer 
is  suddenly  seized  with  very  severe  pain  of 
the  epigastrium,  which  does  not  spread  over 
the  whole  abdomen,  but  is  attended  by  col- 
lapse, and  when,  on  recovery  from  the  col- 
lapse, the  pain  persists,  with  tenderness  on 
pressure  and  considerable  fever,  the  practi- 
tioner may  suspect  the  formation  of  perigas- 
tric abscess.  His  suspicions  will  be  strength- 
ened if  a  tumour  can  be  discovered  which 
is  tender  on  pressure,  or  if  a  well-marked 
area  of  dulness  is   shown  by  percussion, 
which  is  afterwards  replaced  by  a  tympanitic 
note ;  or  if  the  left  hypochondrium  becomes 
enlarged,  or  the  base  of  the  left  lung  becomes 
dull  on  percussion,  accompanied  by  crepita- 
tion and  by  an  increase,  not  a  diminution, 
of  the  tactile  fremitus.   Where  perforation  of 
the  diaphragm  has  taken  place,  the  signs  of 
pneumothorax  present  themselves;   but  a 
subphrenic  perigastric  abscess  containing  air 
and  pus  may  give  rise  to  very  similar  indi- 
cations.   In  pneumothorax  there  is  usually 
a  history  of  cough,  dyspnoea,  hajmoptysis,  or 
other  signs  of  pulmonary  disease ;  whilst  in 
perigastric  abscess  the  patient  has  previously 
complained  of  pain  after  food,  dyspepsia,  or 
other  symptoms  pointing  to  disorder  of  the 
digestion.    In  the  former,  the  whole  of  the 
affected  side  is  enlarged,   the  intercostal 
spaces  are  flattened,  and  the  movements  of 
the  chest  are  everywhere  absent ;  whilst,  in 
the  latter,  the  lower  part  of  the  chest  only 
is  distended,  and  the  upper  portion  of  the 
affected  side  still  moves  on  respiration.  In 
pneumothorax  there  is  an  absence  of  the 
respiratory  murmur  and  of  the  tactile  fre- 


mitus all  over  the  affected  side;  whilst  in 
perigastric  abscess  the  resijiratory  murmur 
can  be  heard  for  some  distance  down  the 
side,  and  is  audible  at  a  lower  point  in 
forced  inspiration  than  in  ordinary  breathing. 
In  addition  to  this,  the  amphoric  sounds  are 
often  audible  over  the  whole  abdomen,  and 
even  to  the  bottom  of  the  spine,  in  perigastric 
abscess,  instead  of  being  confined  to  the  im- 
mediate neighbourhood  of  the  thorax ;  the 
heart  is  generally  pushed  to  the  opposite  side 
in  pneumothorax,  but  is  only  tilted  upwards 
in  the  case  of  perigastric  abscess. 
_  Treatment. — In  the  early  stages  the  prac- 
titioner must  insist  on  perfect  rest,  the  least 
movement  of  the  body  being  strictly  pro- 
hibited.   Opium  should  be  administered,  in 
order  to  relieve  pain,  diminish  shock,  and 
prevent  vomiting.    All  food  should  be  with- 
drawn, and  the  patient  supported  on  nutrient 
enemata  alone.    When  clear  evidence  of  tha 
formation  of   an  abscess  is   obtained,  an 
opening  should  be  made  into  it,  a  drainage- 
tube  inserted,  and  the  case  treated  on  surgical 
principles. 

2.  Stomach,  Atony  of.  — There  are 
numerous  cases  of  indigestion  in  which  the 
most  careful  inquiry  fails  to  ascertain  any 
structural  change  in  the  stomach.  These  are 
usually  classed  imder  the  head  of  '  atonic 
dyspepsia  ' ;  and  the  symptoms  seem  to  arise 
either  fi^om  an  imperfect  secretion  of  gastric 
juice,  or  from  the  musctdar  movements  of 
the  organ  being  so  enfeebled  that  the  food  is 
allowed  to  remain  an  undue  length  of  time 
in  the  first  part  of  the  digestive  canal,  or 
from  both  of  these  conditions  conjoined. 

iETiOLOGY.— A  feeble  state  of  the  digestion 
may  occur  at  all  ages,  but  more  especially  in 
the  decline  of  life.  The  stomach,  like  all 
other  glands,  loses  its  power  of  secretion  as 
age  advances,  and  consequently  we  find  dys- 
pepsia  a  common  complaint  amongst  the 
old.  Fibroid  changes  present  themselves  in 
the  pyloric  end  of  the  stomach  in  most 
persons  who  have  passed  middle  age,  the 
secreting  tubes  undergoing  more  or  less 
atrophy,  and  the  adenoid  tissue  increasing 
in  amount.  Females  are  more  liable  to 
atony  of  the  stomach  than  males,  who  are 
more  apt  to  suffer  from  inflammatory  changes 
in  the  gastric  mucous  membrane.  It  can- 
not be  too  much  impressed  upon  the  mind 
of  the  practitioner  that  an  enfeebled  con- 
dition of  the  stomach  is  a  constant  result  of 
gastritis,  and  also  that  a  diminution  in  the 
power  of  the  digestion  predisposes  to  attacks 
of  inflammation.  Atonic  dyspepsia  may  be 
an  hereditary  disease  ;  and  when  this  is  the 
case  the  symptoms  usually  manifest  them- 
selves at  an  early  period  of  life.  So  long 
as  the  growth  of  the  body  continues,  Uttle 
trouble  is  experienced  in  such  cases ;  but 
from  twenty  to  thirty,  when  the  necessity 
for  great  activity  of  the  nutritive  power 
ceases,  the  patieno  feels  himself  incapable  of 
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digesting  his  food  as  easily  as  before.  It  is 
not,  however,  necessary  that  the  child  should 
experience  the  same  form  of  gastric  disorder 
as  his  parent,  for  the  one  may  suffer  from 
mere  feebleness  of  digestion,  whilst  the  other 
may  have  been  liable  to  the  inflammatory 
form  of  dyspepsia.  It  is,  perhaps,  scarcely 
necessary  to  observe  that  there  is  no  com- 
plaint so  liable  to  be  excited  by  errors  in 
diet.  A  stomach  which,  although  it  performs 
its  functions  feebly,  may  be  able  to  digest  as 
much  food  as  is  requisite  for  the  maintenance 
of  health,  is  often  incapable  of  disposing  of 
enough  to  satisfy  the  desires  of  a  person  who 
seeks  his  pleasure  in  the  gratification  of  his 
palate.  Consequently,  one  of  the  most 
common  causes  of  atonic  dyspepsia,  more 
especially  amongst  the  richer  classes  of 
society,  is  to  be  found  in  the  undue  fre- 
quency of  meals.  Every  practitioner  is  con- 
sulted by  persons  complaining  of  dyspepsia, 
resulting  from  food  being  taken  every  two  or 
three  hours,  under  the  supposition  that  they 
are  suffering  from  debility.  In  reality,  the 
feeling  of  exhaustion  from  which  they  suffer 
arises  from  the  stomach  never  being  allowed 
a  sufficient  period  of  repose.  It  is  called 
into  renewed  activity  by  the  introduction  of 
fresh  food  before  the  last  meal  has  passed 
into  the  duodenum.  Imperfect  digestion  is 
the  necessary  consequence,  and  only  a  small 
portion  of  what  is  eaten  is  assimilated  and 
reaches  the  blood.  On  the  other  hand,  atonic  j 
dyspepsia  constantly  arises  amongst  the 
poor  from  an  imperfect  supply  of  food,  or 
from  the  food  not  being  of  a  sufficiently 
nutritious  nature,  or  from  the  long  and 
irregular  intervals  between  meals.  An 
immoderate  use  of  alcoholic  liquors  seems 
chiefly  to  favour  the  production  of  gastritis  ; 
but  the  writers  have  seen  those  who  had 
habituated  themselves  to  much  indulgence 
become  the  victims  of  feeble  digestion  as 
soon  as  they  have  abandoned  the  use  of 
stimulants.  Persons  who  live  chiefly  on  j 
liquids,  such  as  tea  and  soup,  are  more  liable 
than  others  to  feeble  digestion.  In  all  prob- 
abiHty  the  mucous  membrane  becomes 
relaxed,  and  the  gastric  juice  is  too  much 
diluted  to  dissolve  the  food  with  the  requisite 
rapidity.  Insufficient  exercise  is  another 
very  common  cause  of  the  complaint,  and 
those  who  lead  indolent  and  luxurious  lives 
pay  the  penalty  in  the  shape  of  dyspepsia. 
In  a  state  of  health  the  activity  of  one 
portion  of  the  digestive  tube  seems  to  be 
regulated  by  that  of  other  parts  of  the  canal, 
so  that  an  imperfect  contraction  of  the  large 
intestine  induces  a  corresponding  inertia  in 
the  muscular  coat  of  the  stomach.  In  con- 
sequence of  this,  constipation  is  found  to  be 
one  of  the  most  common  causes  of  this  form 
of  indigestion,  and  it  is  partly  by  producing 
this  symptom  that  sedentary  occupations 
exercise  such  a  prejudicial  influence.  As 
the  gastric  fluid  is  secreted  from  the  blood. 


it  is  evident  that  a  normal  amount  and 
quality  of  the  latter  must  be  necessary  for 
the  perfect  performance  of  the  digestive  pro- 
cess. Consequently,  we  find  that  the  diges- 
tion becomes  feeble  in  aU  cases  of  anasmia, 
however  this  condition  may  have  been 
produced,  as  by  long-standing  leucorrhcea  or 
other  discharges.  The  nervous  system  con- 
trols not  only  the  secretion  of  the  gastric 
fluid,  but  also  the  muscular  action  of  the 
organ.  Any  deviation,  therefore,  from  its 
normal  state  is  apt  to  be  attended  with  an 
alteration  in  the  secretion  and  movements  of 
the  stomach. 

Symptoms. — The  invasion  of  atonic  dys- 
pepsia is  gradual,  and  in  a  large  proportion 
of  the  cases  the  symptoms  replace  those  of 
acute  or  chronic  gastritis.  In  ordinary  cases 
there  is  not  any  severe  pain,  but  the  patient 
often  complains  of  a  feeling  of  fulness  and 
distension  after  meals,  which  begins  shortly 
after  eating,  and  lasts  for  an  hour  or  two. 
In  other  uastances  there  is  a  sensation  of 
constriction,  produced  by  flatulence,  which 
affects  the  lower  part  of  the  chest,  and  ia 
relieved  by  eructation.     Occasionally  the 
pain  radiates  to  the  shoulders,  or  passes 
down  the  left  arm  and  hand  so  severely  as 
to  simulate  angina  pectoris  (see  Angina 
Pectoris).    It  is  distinguished  from  that 
complaint  by  coming  on  shortly  after  food, 
and  not  after  exertion.     When,  however, 
the  nervous  system  is  much  enfeebled,  fer- 
mentation may  be  set  up  by  an  imperfect 
secretion  of  gastric  juice,  and  the  pain  may 
then  be  very  severe,  and  come  on  immedi- 
ately after  food  has  been  taken.   Under  such 
circumstances,   the   case  may  so  closely 
simulate  gastric  ulcer,  that  it  may  be  at  first 
impossible  to  distinguish  it  from  that  affec- 
tion.   In  other  instances  the  constriction  is 
accompanied  by  dyspnoea,  arising,  no  doubt, 
from  the  movements  of  the  diaphragm  being 
impeded  through  its  being  pushed  upwards  by 
the  distended  stomach.  In  men  of  advanced 
age  who  are  inclined  to  obesity,  there  may  be 
considerable  embarrassment  of  the  pulmo- 
nary and  cardiac  functions  from  this  cause, 
especially  where  any  unusual  exertion  is 
undertaken  after  a  meal.    It  is,  perhaps,  un- 
necessary to  say  that  in  hysterical  persons, 
and  in  those  whose  nervous  systems  have 
been  unduly  excited  by  alcohol,  there  is  often 
a  shrinking  from  the  slightest  touch  upon 
the  skin.   In  these  conditions  the  tenderness 
is  diffused  over  a  considerable  sin-face,  not 
limited  to  one  spot,  as  in  gastric  ulcer.    It  is 
not  increased  by  deep  pressiu-e,  and  is  often 
most  loudly  complained  of  when  the  hand  is 
applied  to  a  part  distant  from  the  stomach. 
Vomiting  rarely  presents  itself,  excepting  as 
the  result  of  some  temporary  error  in  diet,  or 
as  an  accompaniment  of  hysteria  or  phthisis. 
Eructations  are  generally  troublesome ;  but, 
instead  of  the   acidity  that  accompanies 
catarrhal  inflammation  of  the  stomach,  only 
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gas  or  small  portions  of  undigested  food  are 
returned.   The  appetite  is  deficient ;  in  some 
cases  there  is  a  craving  for  various  indiges- 
tible substances,  but  this  is  not  so  common 
as  in  the  inflammatory  affections  of  the 
stomach.    Sometimes  there  is  an  aversion 
from  all  food.    The  tongue  is  usually  broad, 
flabby,  and  indented  by  the  teeth.  Thirst  as  a 
rule  is  absent.  The  large  intestine  corresponds 
in  the  feebleness  of  its  functional  power.  The 
bowels  are   consequently  constipated,  the 
stools  disordered,  and,  in  many  cases,  they 
contain  a  large  amount  of  imdigested  food. 
The  most  common  appearance  is  of  pieces 
of  fibre-like  tissue  that  have  escaped  the 
action  of  the  stomach,  and  which  are  often 
mistaken  by  patients  for  worms.    The  urine 
is  usually  pale  and  of  low  specific  gravity.  If 
it  deposits  lithates,  the  sediment  is  pale  in 
coloiu-  ;  more  generally  oxalates  or  phos- 
phates make  their  appearance.    A  long  con- 
tmuance  of  imperfect  digestion  produces 
loss  of  flesh  and  strength,  but  never  to  the 
extent  that  occurs  in  the  organic  affections 
of  the  stomach.    The  pulse  is  slow  and 
feeble.    The  heart  is  especially  apt  to  be 
affected  by  functional  disturbance.  Often 
the  patient  complains  of  a  sudden  tumbling 
sensation,  as  though  the  heart  had  turned 
over ;  at  other  times  the  palpitation  comes 
on  after  exertion,  and  rehef  is  obtained  by 
stoopmg,  or  some  other  change  of  posture. 
Some  are  chiefly  tormented  at  nights.  They 
are  awakened  at  two  or  three  o'clock  ia  the 
mormng  with  violent  and  irregular  palpita- 
tion.   Such  cases  occur  most  frequently  in 
the  old,  and  often  indicate  a  fatty  condition 
of  the  heart.    The  skin  is  cold  and  clammy  • 
and  uregularities  in  the   circulation,  pro- 
ducmg  coldness  of  the  hands  or  feet,  are  con- 
stant sources  of  complaint. 

The  nervous  symptoms  constitute  the  most 
distressing  manifestations  of  the  disease,  more 
especiaUy  when  the  affection  itself  arises  from 
an  exhausted  condition  of  the  nervous  sys- 
tem The  patient  awakes  at  two  or  three 
m  the  morning,  and  is  unable  to  sleep  for 
many  hours,  when  perhaps  he  faUs  into  a 
troubled  and  unrefreshing  slumber.  There  is 
often  great  u-ritability  of  temper,  gloom  ob- 
scures the  mmd,  or  the  patient  is  incapable 
of  concentratmg  his  mental  powers,  or  he 
becomes  feeble_  and  irresolute  in  character. 
Attacks  of  vertigo  are  not  infrequent  in  ner- 
vous persons,  and  are  often  more  dreaded 
than  any  other  symptom.  They  occur  chiefly 

night  ""^^  ^""^^  ^^"""^  ^"^""^ 

.  Physical  Signs.-The  chief  physical  sign 
in  atonic  dyspepsia  is  that  presented  by  the 
dilatation  of  the  stomach  that  so  often  ac 
companies  it.  Percussion  in  such  cases  shows 
the  organ  reachmg  below  the  umbilicus,  and 
the  distension  may  remain  for  some  hours 
after  even  a  moderate  meal.  The  splashing 
of  the  contents  of  the  stomach  by  every 


sudden  movement  of  the  body  is  often  a  source 
of  great  anxiety  to  the  nervous  patients  suf- 
fermg  from  this  disorder. 

Various  attempts  have  been  made  of  late 
years  to  estimate  with  some  degree  of  exact- 
ness the  activity  of  the  gastric  secretion,  and 
of  the  contraction  of  the  muscular  coat  of 
the  stomach,  in  atonic  dyspepsia.  Capsules 
contaming  iodide  of  potassium  have  been 
fastened  down  with  threads  of  fibrin,  and 
the  patient  has  been  directed  to  swallow  one 
of  these.     Ordinarily  iodide  of  potassium 
when  taken  into  the  stomach  is  excreted  by 
the  salivary  glands  in  a  period  varying  from 
SIX  and  a  half  to  eleven  minutes;  so  that  the 
time  that  elapses,  in  addition  to  this,  before 
the  salt  appears  in  the  saliva  is  assumed  to 
represent  the  number  of  minutes  required  for 
the  solution  of  the  threads  of  fibrin  by  the 
gastric  juice. 

The  activity  of  the  motor  power  of  the 
stomach  has  been  attempted  to  be  estimated 
by  the  administration  of  salol,  a  substance 
that  is  not  decomposed  into  salicylic  acid 
until  it  has  reached  the  intestines.  The 
salicylic  acid  can  be  recognised  m  the  urine 
by  the  violet  colour  produced  by  the  addi- 
tion of  perchloride  of  iron,  so  that  the  period 
which  elapses  between  the  administration  of 
the  salol  and  the  appearance  of  the  reaction 
m  the  urine  is  supposed  to  represent  its 
sojourn  in  the  stomach. 

Although  these  and  other  tests  of  a 
similar  character  have  been  frequently  used 
by  the  writelrs,  they  are  of  opinion  that  the 
indications  presented  by  them  are  of  but 
little  practical  value.  The  difficulty  in 
atomc  dyspepsia  is  not  to  prove  that  the 
digestion  is  proceeding  more  slowly  than  in 
the  normal  state,  but  to  ascertain  the  cause 
that  has  given  rise  to  the  enfeeblement  of 
the  digestive  process. 

Diagnosis.— In  ordinary  cases  we  have  to 
distinguish  atonic  dyspepsia  from  inflamma- 
torj  affections  of  the  stomach,  and  this  is 
often  very  difficult,  inasmuch  as  an  enfeebled 
state  of  the   stomach  often  results  from 
gastric  catarrh,  whilst,  on  the  other  hand, 
the  long  retention  of  the  food  in  the  stomach 
often  sets  up  inflammation  of  the  mucous 
membrane.     The  chief  differences  are  as 
follows:  In  atonic  dyspepsia  there  is  no 
epigastric  tenderness,  which  is  usually  pre- 
sent m  gastritis.    There  is  no  pain  except- 
ing what  may  easily  be  referred  to  flatulent 
distension;  and  acidity  and  heartburn  are 
much  more  rare  than  in  the  latter.  Vomit- 
mg,  again,  is  imusual  in  atonic  dyspepsia  • 
^o™non  in  gastritis.    The  tongue  is  broad! 
flabby,  and  tolerably  clean,  and  forms  a 
striking  contrast  to   its  injected  tip  and 
edges,  and  thick  coating  in  the  latter  affec- 
tion.   The  urine  is  pale,  depositing  oxalates 
or  phosphates,  in  a  feeble   state   of  the 
stomach;   high-coloured,  and  loaded  with 
lithates,  when  the  organ  is  inflamed  The 


892 


STOMACH,  DISEASES  OF 


symptoms  of  atonic  dyspepsia  occasionally 
usher  in  the  early  stages  of  malignant  dis- 
«aae_of  the  stomach,  and  if  a  tumour  cannot 
be  discovered,  a  mistake  maybe  easily  made. 
The  chief  points  to  be  remembered  are,  that 
emaciation  and  ansBmia  are  much  more 
rapid  in  cancer,  pain  is  rarely  absent,  and 
the  vomited  materials  may  present,  even 
in  an  early  stage,  indications  of  blood.  The 
rnore  common  difficulty,  however,  is  to 
distinguish  atonic  dyspepsia  in  persons  of 
a  nervous  temperament — when  it  is  often 
associated  with  severe  pain,  from  chronic 
ulcer  of  the  stomach.  In  some  instances  a 
correct  conclusion  can  only  be  arrived  at 
after  the  case  has  been  watched  for  some 
time,  and  it  is  wise,  therefore,  to  assume 
that  the  patient  is  the  subject  of  ulcer,  and 
to  direct  the  treatment  accordingly.  In  this 
form  of  atonic  dyspepsia,  however,  the  pain 
comes  on  more  immediately  after  a  meal 
than  in  ulcer,  it  is  less  dependent  on  the 
nature  of  the  food,  it  varies  in  intensity  from 
day  to  day,  the  tenderness  is  less  locahsed, 
the  amount  of  flatulence  is  much  greater, 
eructation  affords  more  reUef,  vomiting  is 
more  rare,  there  is  an  absence  of  hsemate- 
mesis,  and  the  patient  complains  of  various 
other  symptoms  referable  to  an  exhausted  state 
of  the  nervous  system. 

Treatment. — Before  commencingthe  treat- 
ment of  atonic  dyspepsia  by  means  of  tonics, 
the  practitioner  should  ascertain  if  the  symp- 
toms from  which  the  patient  is  suffering  are 
the  result  of  the  fermentation  of  the  contents 
of  the  stomach.  This  is  more  especially 
necessary  in  those  cases  of  nervous  dyspepsia 
to  which  reference  has  been  already  made, 
as  presenting  symptoms  simulating  those  of 
gastric  ulcer.  In  such  it  will  be  found  useful 
to  restrict  the  patient  for  a  week  or  ten  days 
to  milli  if  it  agree,  beef-tea,  chicken-broth,  or 
peptonised  foods,  given  frequently  and  in 
small  quantities,  whilst  the  fermentation  of 
the  contents  of  the  stomach  is  arrested  by 
means  of  carbolic  acid  or  creasote.  The 
bowels  must  be  at  the  same  time  carefully 
regulated  by  some  mild  aperient  or  by  the 
use  of  enemata. 

In  ordmary  cases  the  first  and  most  im- 
portant point  is  to  remove,  as  far  as  possible, 
all  the  causes  of  the  disease.  Again,  the 
food  should  be  of  such  a  nature  as  wiU 
require  the  least  possible  exertion  on  the  part 
of  the  stomach.  Thus,  lightly  cooked  mutton, 
white  fish,  chicken,  or  game  are  more  easily 
digested  than  beef,  pork,  or  veal.  Eoast  meat 
is  more  digestible  than  boiled.  Soups  and 
broths  should  be  avoided,  as  well  as  any  large 
quantity  of  hot  tea  or  coffee.  In  bad  cases 
vegetables  had  better  be  omitted  from  the 
dietary  for  a  time  ;  but  as  soon  as  the  patient 
improves  they  may  be  again  employed. 
Great  mischief  is  often  done  by  forbidding 
for  a  length  of  time  all  vegetable  food  ;  for, 
although  the  flatulence  and  other  symptoms 


may  be  thereby  reheved,  the  general  health 
soon  suffers.  In  many  cases  it  will  be  found 
useful,  where  we  are  forced  to  forbid  vege- 
tables, to  order  one  or  two  tablespoonfuls 
of  lemon  juice  daily.  This  may  be  either 
taken  diluted  with  water,  or  squeezed  from 
the  lemon  over  the  meat.  When  there  is 
much  tendency  to  acidity,  light  puddings 
and  farinaceous  food  must  be  sparingly  used, 
but  otherwise  they  generally  agree  well. 
Pastry,  cheese,  pickles,  and  newly  baked 
bread  should  be  avoided  in  all  cases. 

"When  a  person  of  middle  age  and  inclined 
to  obesity  is  troubled  with  feeble  digestion 
it  is  better  that  he  should  avoid  potatoes, 
spirituous  hquors,  sweets,  and  fatty  sub- 
stances ;  and  that  he  should  use  dry  toast 
instead  of  bread,  and  a  simple  but  varied 
diet.  A  dinner-piU  of  rhubarb,  ipecacuanha, 
and  ginger  may  be  given  to  aid  digestion, 
accompanied  by  a  nervine  tonic,  such  as 
strychnine  or  tincture  of  nux  vomica,  com- 
bined with  diluted  nitro-hydrochloric  acid. 

Innumerable  remedies  are  recommended 
for  this  form  of  indigestion,  but  in  order  that 
they  should  be  usefully  employed  it  is 
necessary  to  ascertain  the  cause  from  which 
the  imperfect  secretion  of  gastric  juice  has 
arisen.  In  a  large  proportion  of  the  cases 
the  feeble  condition  of  the  mucous  membrane 
has  resulted  from  previous  inflammation. 
There  is  a  second  class  where,  although  the 
gland- structure  is  normal,  the  blood  is  defi- 
cient in  quantity,  or  is  abnormal  in  quahty. 
In  a  third  the  defect  originates  with  an 
exhausted  condition  of  the  nervous  centres. 
Each  of  these  states  requires  a  separate 
medicinal  treatment,  and,  although  one  often 
merges  into,  or  is  associated  with,  another 
condition,  yet  the  features  of  one  or  other 
appear  more  prominently  in  each  case  that 
comes  under  our  notice. 

Where  the  feeble  digestion  has  arisen  from 
a  relaxed  state  of  the  mucous  membrane  pro- 
duced by  previous  inflammation,  the  tonic 
should  be  of  an  astringent  character.  It  is 
in  such  cases  that  the  nitric,  nitro-hydro- 
chloric, or  phosphoric  acid,  either  alone  or  in 
combination  with  bitter  infusion,  is  required. 
Acids  are  best  given  when  the  stomach  is 
empty,  so  that  they  may  directly  affect  the 
vascular  system  of  the  organ.  If  metallic 
preparations  are  preferred,  the  perchloride  of 
fron  may  be  used.  Notwithstanding  the  ad- 
verse opinions  of  many  authors,  the  writers 
have  often  found  pepsin  very  valuable  in  these 
cases.  The  pepsina  porci  is  the  best  prepara- 
tion, and  it  may  be  given  along  with  capsicum 
or  ipecacuanha  before,  not  after,  meals.  One 
reason  why  pepsin  so  often  proves  ineflicaci- 
ous  is  that  it  is  not  administered  in  suflicient 
doses.  In  cases  of  feeble  digestion  in  young 
children  or  aged  persons,  much  benefit  wm 
sometimes  result  from  the  addition  of  pepsin, 
in  larger  quantities  than  usually  prescribed, 
to  milk,  warmed,  and  left  to  stand  a  short 
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time  before  being  taken ;  or  peptonised  food 
may  be  ordered  in  some  cases.  See  Pep- 
tonised Food. 

Where  the  dyspepsia  arises  from  ana3mia, 
recourse  must  be  had  to  iron.  If  it  is  con- 
nected with  excessive  menstrual  discharge  or 
leucorrhoea,  the  writers  have  often  found  the 
phosphate  of  iron  and  manganese  a  useful 
preparation.  In  other  cases  it  may  be  com- 
bined with  quinine.  The  saccharated  car- 
bonate and  the  ammonio-citrate  of  iron  are 
very  valuable  and  unirritating  salts.  It  is  a 
good  plan  in  these  cases  to  alternate  the  iron 
with  other  tonics,  and  as  hberal  a  diet  should 
be  given  as  can  be  easily  digested. 

Where  the  nervous  system  is  chiefly  in 
fault,  preparations  of  nux  vomica  and  phos- 
phorus, or  those  of  zinc  and  arsenic,  are 
chiefly  of  use.  Zinc  may  be  given  as  the 
valerianate  along  with  quinine,  or  as  the 
superphosphate  in  combination  with  iron. 
It  is  in  this  class  of  cases  that  the  nitrate 
and  oxide  of  silver  are  chiefly  valuable. 

The  colon  is  usually  as  atonic  as  the 
stomach,  and  therefore  the  bowels  require 
attention  in  almost  every  case  that  occurs. 
All  severe  purgatives  should  be  avoided ;  for 
nothing  so  increases  the  feebleness  of  the 
digestion  as  the  indiscriminate  employment 
of  this  class  of  drugs.  Salines,  such  as  the 
sulphate  of  magnesium,  and  the  various 
mineral  waters,  must  be  especially  prohibited. 
The  most  useful  aperients  are  rhubarb  pill, 
combined  with  nux  vomica  or  belladonna. 
W'hen  there  is  no  affection  of  the  rectum, 
the  extract  of  aloes  answers  well ;  or  if  this 
part  is  irritable,  some  rmld  aperient,  such  as 
senna  electuary,  may  be  employed.  Where 
a  shght  amoimt  of  acidity  is  present,  the 
compound  rhubarb  powder,  or  an  occasional 
dose  of  soda  and  rhubarb,  is  most  suit- 
able. 

3.  Stomach,  Atrophy  of.— Atrophy 
of  portions  of  the  gland-structure  of  the 
stomach  is  exceedingly  common,  although 
sufficient  usually  remains  mtact  to  enable 
the  organ  to  perform  its  functions.  Accord- 
ing to  the  experience  of  the  writers,  a  certain 
amount  of  anatomical  change  occurs  in  every 
person  after  he  has  reached  the  middle  period 
of  life,  when  the  necessity  for  a  superabundant 
supply  of  nutriment  has  ceased.  It  takes 
place  first  in  the  pyloric  region,  and  tends 
gradually  to  extend  as  age  advances.  Caution 
IS  required  in  the  investigation  of  such 
changes  in  the  case  of  the  stomach,  lest 
the  effects  oi  post-mortem  digestion  should 
be  mistaken  for  those  of  disease. 

Anatomical  Characters.— In  atrophy  of 
the  stomach  the  mucous  membrane  usuafly 
escapes  post-mortem  digestion;  it  is  thiii 
smooth,  and  firmly  adherent  to  the  sub- 
jacent coats.  Microscopically,  in  the  earlier 
stage  of  the  disease  the  solitary  glands  are 
enlarged,  and  filled  with  cells  and  nuclei 
Xhe  gastric  tubes,  and  sometimes  the  sub- 


jacent muscular  fibres,  are  displaced  by 
these  bodies,  which  are  scattered  everywhere 
through  the  membrane.    The  tubes  adhere 
firmly  to  each  other,  but  they  stiU  contain 
normal  cells.    Later  in  the  disease  the  soli- 
tary glands  appear  empty  in  their  centres, 
but  are  surrounded  by  thick  layers  of  nuclei ;, 
the  tubes  can  no  longer  be  traced  throughout 
their  whole  extent,  and  are  only  recognised 
as  bulbs  filled  with  fatty  cells,  or  as  lines  of 
cells,  whilst  the  whole  tissue  is  obscured  by 
fatty  and  granular  matters.    In  the  last, 
stage  the  soUtary  glands  have  disappeared, 
and  the  tubes  are  replaced  by  fibrous  tissue. 
In  some   cases   observed  by  the  writers, 
although  the  mucous  membrane  was  very 
thin,  it  was  so  fatty  that  33  per  cent,  was 
removed  when  digested  in  ether.  These 
anatomical  changes  seem  to  produce  a  con- 
comitant decrease  in  functional  power,  as 
proved  experimentally  by  the  writers. 

Symptoms  and  Causes.— Atrophy  of  the 
stomach  presents  itself  clinically  ui  three 
different  forms : — 

(1)  We  find  it  combined  with  inflamma- 
tion of  some  of  the  other  coats  of  the  organ, 
and  proving  fatal  by  the  exhaustion  of  the 
patient.  In  one  case  which  came  imder  the 
writers'  notice,  the  patient  gradually  suc- 
curnbed  to  excessive  pain  and  vomiting, 
which  for  twelve  months  had  attended  the 
mgestion  of  food.  Complete  atrophy  of  the 
gastric  mucous  membrane  was  the  only 
morbid  condition  found  at  the  necropsy. 

(2)  The  second  class  includes  a  large 
number  of  the  cases  known  as  'idiopathic 
anaemia ; '  and,  in  aU  probabihty,  the  morbid 
alterations  result  not  from  inflammation, 

j  but  from  degeneration.  It  is  evident  from 
these  cases  that  some  patients  suffering  from 
idiopathic  anaemia  are  really  the  subjects  of 
atrophy  of  the  stomach.  There  is  not  much 
emaciation,  for  the  pancreas,  hver,  and 
absorbmg  apparatus  of  the  intestines  are 
capable  of  digesting  and  taking  up  the  fat. 
I  But  the  heart,  like  the  other  tissues,  becomes 
I  loaded  with  fatty  matter ;  and  it  has  therefore 
often  happened  that  the  general  feebleness 
and  evident  want  of  blood  have  been  at- 
tributed to  this  state  of  the  centre  of  the  cir- 
culation, and  the  patient  has  been  said  to 
have  died  of  '  fatty  heart.' 

(3)  There  is  a  tlaird  class  of  cases  in  which 
atrophy  of  the  stomach  occurs,  without  any 
very  definite  symptoms  dm-ing  life  pointing 
to  the  organ  thus  seriously  diseased.  The 
writers  carefully  examined  the  gastric  mucous 
naembrane  in  fifty-seven  persons  who  had 
died  of  cancer  affecting  various  organs  of 
the  body.  Fifteen  of  these  were  females,  who 
suffered  from  cancer  of  the  breast,  and  of 
these  75  per"  cent,  presented  well-marked 
atrophy  of  the  glandular  structure  of  the 
stomach.  In  twenty-four  there  was  disease 
of  the  uterus,  and  gastric  atrophy  was  present 
only  in  three  of  these ;  whilst  no  case  occurred 
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amongst  persons  affected  with  malignant  dis- 
ease of  the  glands,  bones,  or  skin.  It  is  evi- 
dent, therefore,  that  the  atrophy  of  the  stomach 
only  accompanies  certain  forms  of  cancer. 
In  those  cases  of  cancer  of  the  breast  where 
the  microscope  disclosed  atrophy,  the  mucous 
membrane  was  much  attenuated  and  its 
weight  diminished;  in  one  case  it  only 
weighed  360  grains,  the  average  weight  in 
females  dying  from  other  diseases  being  720 
grains.  The  amount  of  pepsin  contained  in 
the  gland-structure  was,  in  every  case  in 
which  it  was  tested,  remarkably  deficient. 
The  diminution  in  the  weight  of  the  mucous 
membrane  in  these  cases  was  not  the  result 
of  a  general  wasting  of  the  body,  for  in  cancer 
of  the  uterus  the  average  weight  was  660 
grains.  The  co- existence  of  this  serious  dis- 
ease of  the  stomach  with  cancer  of  the  breast 
suppUes  us  with  an  explanation  of  the  fact 
that  many  cases  die  some  time  after  an 
operation  has  been  performed,  in  whom  there 
has  been  but  a  trifling  reappearance  of  the 
malignant  growth,  and  no  great  amount  of 
discharge  or  of  bleeding,  to  accoimt  for  the 
gradual  loss  of  flesh  and  strength.  The 
writers  have  seen  different  cases  of  this  kind, 
and  have  remarked  that  the  cancerous  tumour 
is  usually  slow  in  its  growth  and  liable  to 
contract,  and  that  eventually  nodules  form 
ia  different  parts  of  the  skin.  The  dyspeptic 
symptoms  are  limited  to  failure  in  appetite, 
often  a  disgust  for  animal  food,  and  flatu- 
lence, accompanied  by  a  gradual  loss  of  flesh, 
strength,  and  colour. 

Diagnosis. — Atrophy  of  the  stomach  can 
only  be  diagnosed  by  the  exclusion  of  aU 
other  diseases  that  tend  to  produce  anaemia. 
When  we  meet  with  a  case  of  progressive 
anaemia  in  a  person  of  middle  life,  we  should 
also  examine  the  blood  in  order  to  exclude 
leukaemia.  In  this  disease,  as  is  well  known, 
the  white  blood-cells  are  greatly  increased  in 
number,  whilst  the  writers  have  found  in 
atrophy  of  the  stomach  a  diminution  in  both 
kinds  of  cells.  Where  we  find  this  and  other 
diseases  absent,  no  discoloration  of  the  skin, 
and  no  signs  of  mahgnant  disease,  we  may 
fairly  suspect  the  presence  of  gastric  atrophy. 
This  suspicion  will  be  strengthened  if  there 
can  be  proved  to  be  an  absence  of  free  hydro- 
chloric acid  in  the  contents  of  the  stomach 
during  digestion,  and  if  the  patient  is  affected 
with  cancer  of  the  breast,  or  a  hard  malignant 
tumour  of  any  other  organ. 

Treatment. — The  most  important  point  in 
treatment  is  the  regulation  of  the  diet.  As 
there  is  usually  a  great  distaste  for  animal 
food,  the  ingenuity  of  the  practitioner  is  often 
severely  taxed  to  discover  some  form  of  food 
likely  to  furnish  albumen  to  the  system,  which 
the  patient  can  be  prevailed  upon  to  take. 
The  articles  of  diet  that  usually  agree  best 
are  mutton,  chicken,  game,  soles,  whiting, 
flounder,  turbot,  haddock,  and  oysters.  It 
is  often  necessary  to  order  that  the  meat 


should  be  used  as  a  panada,  or  minced,  so 
that  it  may  be  swallowed  quickly.  Milk  and 
eggs,  where  they  agree,  are  invaluable,  and 
m  the  later  stages  soups  and  animal  broths 
may  be  substituted  for  sohd  food.  The 
writers  have  often  recommended  various 
kinds  of  peptonised  food  with  advantage.  In 
some  cases  gluten  bread  and  gluten  chocolate 
answer  well.  Other  articles  of  diet,  composed 
of  starch  and  sugar,  are  usually  more  readily 
taken,  and  more  easUy  digested. 

As  regards  medicines,  iron  in  all  forms  is 
beneficial.  It  may  be  combined  with  strych- 
nine, quinine,  or  other  bitters,  according  to 
the  circumstances  of  the  case.  Arsenic  may 
be  used  with  advantage,  but  it  will  be  found 
a  good  plan  to  alternate  it  with  other  tonics. 
Pepsin  is  often  prescribed,  but  it  does  not 
produce  much  benefit.  Acids  are  frequently 
valuable,  the  most  useful  being  the  hydro- 
chloric and  phosphoric.  They  are  best  given 
shortly  after  a  meal. 

Change  of  air,  travelling,  and  freedom  from 
the  cares  of  business,  are  generally  of  more 
use  in  retarding  the  progress  of  the  disease 
than  any  drugs  we  can  prescribe. 

4.  Stomach,  Cancer  of,  —  Mahgnant 
disease  of  this  organ  is  much  less  common 
than  simple  ulceration,  but  nevertheless 
the  stomach  is  more  frequently  the  seat  of 
cancer  than  any  other  organ  in  the  body, 
with  the  exception  of  the  uterus.  It  is  almost 
always  primary,  imless  it  arise  from  an  ex- 
tension of  disease  from  some  of  the  neigh- 
bomring  organs.  Secondary  mahgnant  affec- 
tions of  the  stomach  are  exceedingly  rare. 

Etiology. — Males  are  generally  said  to 
be  more  liable  to  gastric  cancer  than  the 
opposite  sex,  but  this  has  been  called  in 
question.  Dr.  Welch  states  that  of  2,214 
cases  he  had  collected  firom  hospital  stati",- 
tics,  1,233  were  males  and  981  females, 
being  a  ratio  of  about  5  males  to  4  females. 
Of  115  cases  taken  by  the  writers  from  the 
post-mortem  records  of  the  London  Hospital, 
80  were  males  and  only  35  females.  Age 
seems  to  have  an  important  influence  in 
predisposing  to  the  malady;  thus  Dr. 
Brinton  collected  600  cases,  and  foimd  the 
average  age  at  death  to  be  50 ;  the  greatest 
Uabflity  being  between  60  and  70.  Dr. 
Welch  analysed  2,038  cases  obtained  from 
various  sources,  and  foimd  that  three -fourths 
of  all  gastric  cancers  occur  between  40  and 
70  years  of  age.  The  earhest  age  that  has 
come  under  the  notice  of  the  writers  was  25. 

Cases  have  been  recorded  in  which  an  old 
ulcer  of  the  stomach  or  a  cicatrix  has  been 
attacked  by  cancer,  and  two  instances  of 
this  have  come  under  the  notice  of  the 
writers.  Cancer  of  the  stomach  has  been 
stated  by  some  to  have  resulted  from  an 
injury  ;  and  in  the  hospital  records  one  case 
is  mentioned  as  having  closely  followed  a 
severe  blow  on  the  abdomen. 

It  is  somewhat  strange  that  other  visceral 
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diseases  are  uncommon  in  the  subjects  of 
cancer  of  the  stomach.  From  this  fact  it 
appears  that  gastric  cancer  is  especially  apt 
to  present  itself,  not  in  those  who  have  been 
the  subjects  of  chronic  disease,  but  in  such 
as  up  to  middle  life  have  been  in  the  enjoy- 
ment of  good  health.  In  a  large  number  of 
cases  there  is  a  history  of  hereditary  trans- 
mission ;  and  so  completely  is  this  estab- 
lished, that  the  mere  fact  of  more  than 
one  member  of  a  family  having  suffered 
from  cancer  would  lead  us  to  diagnose  its 
presence  in  a  doubtful  case.  Neither 
anxiety,  poverty,  nor  intemperance  seems 
to  influence  the  development  of  the  disease. 

Anatomical  Chabacters. — All  the  varieties 
of  cancer  are  met  with  in  the  stomach, 
but  scirrhus  is  by  far  the  most  common. 
According  to  the  researches  of  Dr.  Brinton, 
it  constitutes  72  per  cent,  of  all  the  cases. 
Next  in  order  of  frequency  he  places  the 
medullary  form,  which  amounts  to  18  per 
cent.    GoUoid  cancer  is  much  more  infre- 
quent, excepting  when  in  combination  with 
scirrhus.    These  different  forms  are,  how- 
ever, very  often  combined  with  each  other. 
Microscopically  the   new-growths  present 
the  ordinary  appearances  characteristic  of 
the  forms  of  the  disease  to  which  they 
severally  belong.   Cancer  seems  generally  to 
tegin  in  the  submucous  tissue,  and  spreads 
fr-om  thence  to  the  other  coats.     The  mus- 
<;ular    structures   vary  in   appearance  in 
different  cases.    In  some  the  normal  tissue 
has  been  completely  destroyed,  and  what 
appears  to  the  naked  eye  as  muscle  proves  to 
be,  under  the  microscope,  a  mass  of  cancer- 
ceUs  and  fibrous  stroma.    In  other  cases  we 
find,  even  at  some  distance  from  the  disease, 
the  muscular  bundles  much  increased  in 
thickness,   and  the    contractile  fibre-cells 
greatly  enlarged,  with  very  prominent  nuclei. 
Again,  the  pressure  of  the  new-growth  puts 
a  stop  to  nutrition,  so  that  the  muscular 
bundles  seem  to  be  reduced  to  a  mere  mass 
■of  fibrous  threads.    Of  equal  interest  are  the 
•changes  produced  in  the  mucous  membrane. 
■Over  the  tumour  the  glandular  tissue  is 
generally  destroyed,  and  nothing  but  cells 
and  connective  tissue  represent  the  original 
texture.    But  in  every  case  examined  by 
*he  writers,  extensive  disorganisation  of  the 
glandular  structures  has  been  found  at  a 
distance  from  the  original  disease.    This  is 
-ost  marked  in  scirrhus,  where  we  meet 
ith  well-marked  signs  of  interstitial  inflam- 
ation,  the  tubes  being  atrophied,  and  often 
educed  to  mere  bulbs  filled  with  fatty  cells, 
here  the  softer  varieties  of  cancer  form  the 
ain  portion  of  the  disease,  the  tubes  are 
verywhere    apparent,   but  are  unusuaUv 
oaded  with  cells,  whilst  between  and  below 
hem  nucleated  cells  are  everywhere  pro- 
fusely scattered.     This  destruction  of  the 
glandular  structures  in  cancer  of  the  stomach 
«  m  marked  contrast  to  what  we  find  in 


cases  of  simple  ulcer,  for  in  this  the  normal 
condition  of  the  tubes  can  be  readily  seen  at 
a  very  short  distance  from  the  edge  of  the 
sore. 

Cancer  in  the  majority  of  cases  attacks 
one  of  the  orifices  of  the  stomach,  according 
to  Dr.  Brinton  the  pylorus  being  the  seat  of 
the  disease  in  60  per  cent.,  the  cardiac  orifice 
being  implicated  in  only  13  per  cent.  Dr. 
Welch  states  that  out  of  1,300  compiled  cases 
the  pyloric  region  was  affected  in  60  per  cent., 
the  cardiac  in  8  per  cent.,  the  lesser  curvatm-e 
in  11  per  cent.,  and  the  whole  or  greater 
part  of  the  organ  in  about  5  per  cent.  The 
records  of  the  London  Hospital  afford  a 
somewhat  different  estimate ;   the  pyloric 
region  being  the  chief  seat  of  the  growth  in 
56  per  cent.,  the  cardiac  in  8  per  cent.,  the 
smaller  curvature  in  16  per  cent.,  whilst  the 
body  of  the  organ  was  more  or  less  generally 
affected  in  20  per  cent.    It  is  evident,  there- 
fore, that  the  part  chiefly  affected  is  the 
pylorus,  and  that  most  of  the  tumours  of  the 
stomach  that  present  themselves  during  life 
must  be  situated  in  that  region. 

The  effect  of  cancer  of  the  stomach  in 
producing  alterations  in  the  shape  of  the 
organ,  and  in  its  relations  to  the  neighbour- 
ing parts,  is  very  important  as  regards  the 
diagnosis  of  the  disease  ;  and  it  wiU  be  neces- 
sary again  to  recur  to  the  records  of  the 
London  Hospital.    It  is  stated  to  have  been 
much  contracted  in  8  cases,  and  much  dilated 
in  23.    Its  normal  situation  was  altered  in 
a  considerable  number  of  cases  by  adhe- 
sions to  the  neighbouring  parts.     In  one 
instance  it  occupied  a  vertical  position,  from 
having  become  attached  to  a  huge  cancerous 
mass  that  involved  the  upper  portion  of  the 
uterus  and  the  ovaries.    It  is  of  great  im- 
portance, in  respect  to  the  removal  of  the 
pylorus  in  case  of  cancer,  to  ascertain  the 
frequency  with  which  the  disease  tends  to 
affect  the  neighbouring  structures.  When 
the  pylorus  was  chiefly  or  alone  the  seat 
of  the  mischief,  the  peritoneum  presented 
secondary  growths  in  8  cases,  the  liver  in  26, 
the  pancreas  in  16,  the  neighbouring  glands  in 
23,  the  lungs  in  4,  and  the  pleura  in  2.  From 
the  rapidity  with  which  the  disease  spreads, 
and  from  its  tendency  to  impHcate  all  the 
neighbouring  structures,  it  is  evident  that  any 
operation,  to  prove  successful,  must  be  under- 
taken at  a  very  early  period  of  the  malady. 
In  addition  to  infection  of  other  organs,  per- 
foration may  occur  into  the  colon  and  the 
peritoneum ;  and  in  some  cases  a  communi- 
cation may  be  effected  between  the  organ  and 
the  parietes  of  the  abdomen.  Death  is  some- 
times due  to  haemorrhage,  but  this  accident 
is  more  rare  than  in  simple  gastric  ulcer. 

Symptoms.  —  The  symptoms  of  gastric 
cancer  usually  show  themselves  very  insidi- 
ously. The  patient  complains  of  slight  dis- 
turbance of  digestion,  acidity,  flatulence,  or 
want  of  appetite.    It  has  been  stated  that  in 
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the  majority  of  cases  there  has  been  no  pre- 
vious liability  to  dyspepsia.  No  certain  rule 
can  be  laid  down  respecting  this  point.  In 
some  the  fatal  illness  has  been  ushered  in  by 
hfiematemesis ;  but  this  is  uncommon.  Pain 
is  one  of  the  most  prominent  symptoms.  At 
first  it  is  only  slight,  and  is  often  described 
as  a  duU,  gnawing  sensation,  but,  as  the  com- 
plaint progresses,  it  assumes  a  more  neuralgic 
character.  Generally,  it  is  referred  to  the 
epigastrium ;  in  other  instances  to  the  back, 
or  to  the  hypochondrimn.  It  is  ordinarily 
increased  during  digestion,  but,  unlike  the 
pain  of  ulcer,  is  often  equally  severe  when 
the  stomach  is  free  from  food.  The  pain  of 
cancer  has  been  said  by  some  authors  to  be 
occasionally  of  a  colicky  character.  This, 
probably,  arises  from  a  co-existing  atony  of 
the  colon,  for  in  many  cases  this  kmd  of  pain 
is  quite  reheved  when  proper  attention  is 
directed  to  the  large  intestine.  There  is 
generally  tenderness  on  pressure  over  the 
seat  of  cancer,  but  it  is  neither  so  localised, 
nor  so  severe,  as  in  simple  ulcer.  Unless 
the  pylorus  is  obstructed,  there  is  rarely 
much  complaint  of  acidity  or  flatulence. 
This  arises  from  the  fact  that  the  absence 
of  appetite  prevents  the  patient  from  in- 
dulging in  any  large  amount  of  food.  When 
the  growth  affects  the  pylorus,  the  same 
symptoms  are  produced  as  in  obstruction 
of  this  opening  from  any  other  cause  (see 
Pylorus,  Diseases  of).  Vomiting  is  a  very 
general  symptom.  It  varies  greatly,  accord- 
ing to  the  part  of  the  organ  affected.  In 
disease  of  the  cardiac  orifice  it  is  almost 
always  present,  and  arises  partly  from  the 
co-existing  affection  of  the  oesophagus.  It 
may  thus  form  the  prominent  symptom  of 
the  disease,  occurring  directly  after  food,  and 
proving  very  rebellious  to  treatment.  When 
the  body  of  the  organ  is  alone  implicated,  it 
may  be  entirely  absent,  but  in  pyloric  con- 
traction it  usually  takes  place  at  a  lengthened 
interval  after  food.  Loss  of  appetite  is  almost 
always  present,  and  it  shows  itself  not  only  in 
the  later  stages,  but  at  a  comparatively  early 
period  in  the  disease.  The  loss  of  appetite  is 
most  marked  in  scirrhus,  and  it  often  forms 
a  useful  diagnostic  sign,  for  in  simple  ulcer 
the  appetite  is  generally  unaffected.  The 
tongue  is  usually  dry,  but  thirst  is  seldom 
much  complained  of.  The  bowels  are  often 
confined  in  the  earlier  stages,  from  the  im- 
perfect muscuJar  action  of  the  upper  part  of 
the  canal ;  but  as  the  disease  progresses,  diar- 
rhoea frequently  occm-s,  and  tends  to  enfeeble 
the  patient.  The  most  striking  feature  of  the 
disease  is  the  steady  and  often  rapid  loss  of 
flesh  and  strength  that  accompanies  it.  We 
meet  in  the  post-mortetn  room  with  no  other 
examples  of  such  extreme  emaciation  as  are 
encountered  in  bodies  after  death  from  this 
disease.  No  case  ever  rims  its  whole  course  j 
without  this  symptom  manifesting  itself. 
The  lips  become  pale,  and  the  skin  often  of  , 


a  greenish  or  slightly  jaundiced  hue.  The 
chief  cause  of  the  loss  of  appetite,  the  failure 
in  strength,  and  the  change  in  colour,  in 
gastric  cancer  is  the  atrophy  of  the  glandular 
structure  of  the  stomach.  The  pulse  is 
ordinarily  soft  and  feeble,  for  in  this,  as  in 
other  forms  of  cancer,  an  enfeebled  condition 
of  the  heart,  arising  from  a  softened,  fatty 
state  of  its  muscular  tissue,  is  commonly  pre- 
sent. The  temperatm-e  is  usually  below  the 
normal  point,  and  if  fever  is  excited  by  the 
occurrence  of  any  local  inflammation,  the 
rise  of  temperature  is  only  temporary.  As 
the  disease  progresses,  other  symptoms  are 
generally  observed.  In  some  cases  ascites 
occurs;  in  others  oedema  of  the  legs;  in 
others  jaundice  is  produced  by  the  pressure 
of  enlarged  glands  on  the  gaU-ducts,  or  by 
the  implication  of  the  Uver  itself. 

Although  these  are  usually  the  symptoms 
of  gastric  cancer,  the  practitioner  must  not 
expect  them  to  be  always  present.  He  may 
be  called  to  a  middle-aged  or  elderly  man,  in 
whom  rapid  loss  of  flesh,  strength,  colour, 
and  appetite  is  the  only  indication  of  the  fatal 
disease  tmder  which  he  labours.  The  patient 
may  assert  that  he  has  neither  pain,  nausea, 
flatulence,  nor,  in  fact,  any  symptom  pointing 
to  a  derangement  of  his  gastric  functions. 
The  mere  loss  of  appetite  and  strength  in  an 
elderly  person  should  be  suflicient  to  awaken 
suspicion,  and  demand  a  most  careful  ex- 
ploration of  aU  the  abdominal  organs.  There 
is  a  form  of  the  disease  in  which  anaemia 
constitutes  the  most  prominent  symptom. 
In  such  a  condition  there  may  be  an  absence 
of  pain,  and  vomiting  may  be  only  occasional, 
but  the  skin  and  mucous  membranes  become 
gradually  paler  as  the  disease  advances,  and 
the  patient  complains  of  feebleness,  loss  of 
flesh,  palpitation,  and  dyspnoea  on  the  slightest 
exertion.  If  there  is  no  tumour  to  be  felt,  it 
may  be  impossible  to  distinguish  such  a  case 
from  one  of  pernicious  anaemia.  The  stools 
should,  however,  be  examined  frequently,  for 
a  slight  and  continuous  haemorrhage  into  the 
intestinal  canal  fr-om  a  cancerous  ulcer  of  the 
stomach  or  duodenum  may  be  the  cause  of 
the  bloodlessness.  Severe  haemorrhage  is 
more  rare  than  in  simple  ulcer,  but  there  is 
a  greater  tendency  to  a  constant  oozing  of 
blood  from  the  ulcerated  surface.  The  blood, 
thus  slowly  effused,  is  acted  upon  by  the 
gastric  juice,  and  when  vomiting  occurs  it 
has  the  appearance  of  '  coffee  grounds.'  This 
colour  of  the  vomited  matter  used  to  be  con- 
sidered as  pathognomonic  of  cancer,  but  it  is 
now  known  that  it  only  ai-ises  from  the 
blood  being  slowly  effiised,  and  may  there- 
fore present  itself  in  other  kmds  of  gastric 
disease.  Peritoneal  perforation  is  more  rai-e 
than  in  simple  ulcer;  but  we  more  fre- 
quently meet  with  communication  between 
the  stomach  and  other  organs,  such  as  the 
colon.  Marked  reHef  of  the  symptoms  of 
cancer  may  be  temporarily  afforded  by  such 
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a  perforation,  although  this  is  not  coromon. 
In  still  more  rare  cases  adhesions  occur 
between  the  stomach  and  the  parietes 
of  the  abdomen,  and  an  external  opening  is 
produced. 

Course  and  Duration. — Cancer  of  the 
stomach  destroys  life  more  rapidly  than  a 
similar  affection  of  almost  any  other  organ 
in  the  body ;  and  it  has  been  calculated  that 
the  average  duration  of  the  disease  is  about 
one  year,  the  maximum  being  thirty-six 
months  ;  whilst  the  shortest  period  in  which 
life  is  destroyed  from  the  first  symptoms 
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being  noticed  is  only  one  month.  The  en- 
cephaloid  form  is  most  rapid  in  its  course, 
because  its  growth  is  quicker,  and  the  neigh- 
bouring organs,  such  as  the  liver  and 
lymphatic  glands,  are  more  quickly  imph- 
cated.  Colloid  cancer  is  the  slowest  in 
producing  death,  and  most  of  the  more 
chronic  cases  have  consisted  of  this  form  of 
maHgnant  disease. 

Physical  Signs.— The  chief  and  most  im- 
portant physical  sign  presented  by  gastric 
cancer  is  the  presence  of  a  tumour.    It  is 
usually  weU-defined,  hard,  and  nodular;  and 
not  mfrequently  isolated  nodules  can  be  felt 
m  Its  neighbourhood.    The  sound  on  percus- 
sion IS  generally  more  or  less  tympanitic. 
The  tumour  is  usually  found  in  the  epigas- 
trium or  right  hypochondrium,  more  rarely 
near  the  umbihcus.    As  a  rule  it  is  fixed, 
Bjad  does  not  move  downwards  with  respira- 
tion ;  but  in  some  mstances,  where  adhesions 
have  not  formed,  it  has  been  dragged  down- 
wards by  the  weight  of  the  stomach,  and  has 
presented  itself  as  low  as  the  hypogastrium. 
It   IS  most  readily  discovered  when  the 
pylorus,  or  the  smaller  curvature,  is  the  part 
aliected.     Where  the  cardiac  orifice  is  the 
seat  of  the  mischief,  the  growth  may  be  so 
deeply  situated  that,  unless  it  be  of  laro-e 
size,  it  may  elude  discovery.     There  are 
certain  chances  of  error  as  regards  a  tumour 
caused  by  gastric  cancer,  against  which  we 
should  be  on  our  guard.    Thus  the  swelling 
may  arise  from  a  fsculent  collection  in,  or 
from    disease   of,    the    colon.  Esculent 
tumours  are,  however,  most  commonly  met 
with  at  the  sides  of  the  abdomen:  thev 
usually  permit  of  being  indented  by  the 
fanger  forcibly  pressed  against  them ;  thev 
are  apt  to  alter  thefr  position,  and  may  be 
partly  or  completely  removed  by  purgatives 
Again,  cases  are  mentioned  where  the  stomach 
was  found  filled  with  string,  hair,  or  cocoa- 
'nut  shavmgs,  and  in  each  case  a  tumoxu: 
>xisted  during  life.  The  rectus  muscle,  when 
m  a  state  of  tension,  may  give  rise  to  the 
sensation  of  a  tumour,  and  it  is  only  bv 
altermg  the  position  of  the  patient  that  the 
mistake  can  be  obviated.    The  muscle  is 
seldom  tensely  contracted  so  as  to  produce 
the  appearance  of  a  tumour,  unless  the  parts 
beneath  it  are  unduly  sensitive;  and  when 
sucli^a  condition  is  persistent  and  gives  rise 


to  doubt,  it  can  be  removed  by  the  exhibition 
of  an  antesthetic. 

The  writers  have  known  a  hydatid  tumour 
of  the  peritoneum  mistaken  for  gastric  can- 
cer ;  but  there  was  an  absence  of  pain  and 
of  loss  of  flesh  and  strength,  although  severe 
vomiting  frequently  occurred.  Syphilitic 
tumours  of  the  liver  may  closely  simulate 
those  pf  gastric  cancer;  but  in  such  cases 
the  pain  is  less  severe,  the  tenderness  is  less 
marked,  vomiting  is  less  frequent,  and  the 
temperature  usually  rises  towards  evening. 
Such  tumours  often  rapidly  disappear  under 
appropriate  treatment. 

Occasionally  the  thickening    around  a 
chronic  simple  ulcer  gives  rise  to  an  unde- 
fined _  sensation  of  tumour ;  but  the  long 
duration  of  the  symptoms,  severe  hsema- 
temesis,  the  contuauance  of  the  appetite,  and 
the  smaller  amount  of  wasting,  are  usually 
sufficient  to  distmguish  such  a  case  from 
gastric  cancer.    It  must  not,  however,  be 
forgotten  that  cancer  sometimes  attacks  the 
cicatrix  or  edge   of   an  old  simple  ulcer. 
Cancer  of  the  pancreas  may  form  a  tumour 
m  the  epigastrium  closely  simulating  a  gas- 
tric cancer.    In  doubtful  cases  the  distinc- 
tion between  a  tumom-  of  the  stomach 
and  one  of  the  colon  may  be  sometimes 
assisted  by  the  plan  adopted  in  the  followin<^ 
case.     A  patient  was  admitted  into  the 
London  Hospital  with  a  hard  tumour  below 
the  left  hypochondrium.    As  his  symptoms 
did  not  definitively  point  to  gastric  cancer, 
there  was  much  difference  of  opmion  as  to 
the  nature  of  the  disease.    The  lowest  edge 
ot  the  tumour  was  first  marked  out  on  the 
skin,  when  a  considerable  quantity  of  soap 
and  water,  weU  fr-othed,  was  injected  bv  the 
rectum.    The  edge  of  the  tumour  was  raised 
two  or  three  inches,  but  its  note  on  percus- 
sion was  not  clearer  than  before.    As  soon 
as  the  bowels  had  acted  freelv,  the  patient 
was  requested  to  drink  a  pint  of  effervescing 
liqmd,  and  now  the  edge  of  the  tumour  de'^ 
scended  considerably,  and  the  note  on  per- 
cussion became  more  tympanitic.   From  the 
injection  mto  the  colon  raising  the  tumour 
It  was  plamly  not  connected  with  the  in- 
testine, whilst  from  the  percussion  note 
becoming  clearer  after  the  drmkmg  of  the 
soda-water,  it  was  evident  that  it  overlay 
or  was  m  some  way  connected  with,  the' 
stomach. 

The  size  of  the  stomach  in  gastric  cancer 
vanes  accordmg  to  the  orifice  affected,  and 
m  this  way  may  prove  a  useful  aid  in 
diagnosis.  When  the  pylorus  is  obstructed, 
the  organ  IS  usually  enlarged;  when  the 
cardiac  orifice  is  narrowed,  it  becomes  dim- 
inished m  size.  We  derive  less  assistance 
from  the  examination  of  the  vomited  mat- 
ters than  might  be  expected.  In  dUated 
stomach  they  are  m  a  state  of  fermentation 
and  contam  sarcina;  and  torula.  Occasion' 
aUy  there  are  portions  of  cancerous  masses^ 
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but,  as  a  general  rule,  these  are  too  much  j 
decomposed  to  afford  satisfactory  evidence,  i 
In  some  instances  of  doubtful  cancer,  the 
fluids  vomited  become  quite  solid  when  boiled 
with  liquor  potassse,  and  this  may  prove  a 
useful  indication  in  certain  cases.  The  re- 
cognition of  the  amount  of  free  hydrochloric 
acid  in  the  products  of  gastric  digestion  has 
assumed  so  much  importance  of  late  years, 
both  in  the  diagnosis  and  treatment  of  dis- 
orders of  the  stomach,  that  it  seems  desirable 
here  to  draw  the  reader's  attention  to  this 
subject. 

In  order  to  obtain  an  accurate  knowledge 
of  the  digestive  processes,  it  is  necessary  to 
extract  the  contents  of  the  stomach  at  a  time 
when  digestion  is  at  the  height  of  its  activity ; 
and  it  is  therefore  the  custom  to  administer 
a  meal,  the  quantity  and  quality  of  which  is 
known,  and  to  withdraw  the  products  of 
digestion  after  the  lapse  of  a  definite  interval 
of  time  by  means  of  the  stomach  tube.  With 
respect  to  the  composition   of  this  'trial 
meal'  a  great  deal  of  discussion  has  taken 
place.  One  school  of  Continental  physicians 
(Ewald)  prefer  to  give  a  light  breakfast  con- 
sisting of  a  dry  roU  and  three-quarters  of  a 
pint  of  warm  milk  or  weak  tea,  the  products 
being  withdrawn  from  the  stomach  one 
hour  afterwards.    Leube,  Eiegel,  and  their 
followers,  however,  recommend  a  meal  to  be 
given  at  midday,  which  from  its  greater 
abundance  may  put  the  secretory  powers  of 
the  stomach  to  a  severer  test.  Accordingly 
they  administer  a  '  trial  dinner  '  consisting 
of 400  grammes  of  soup,  60  grammes  of  meat, 
and  50  grammes  of  white  bread,  the  organ 
being  emptied  three  or  four  hours  afterwards. 
Thesemi-digestedfoodis  immediately  filtered, 
and  the  filtrate,  which  is  usually  of  a  clear 
yeUow  colour,  submitted  to  a  cheniical  ex- 
amination.   In  this  undertaking  it  is  advis- 
able to  follow  a  regular  and  fixed  order  of 
procedure,  the  first  point  being  to  ascertain 
the  reaction  of  the  fluid  ;  the  second  to 
demonstrate  the  presence   of  free  hydro- 
chloric acid ;  and  the  third  to  estimate  the 
quantity  of  it  in  a  percentage  form. 

(1)  To  ascertain  the  reaction  of  the  filtrate, 
a  piece  of  blue  htmus-paper  is  generally  em- 
ployed, the  change  to  a  red  colour  indicating 
the  presence  of  an  acid.  But  since  this 
acidity  may  be  due  either  to  hydrochloric 
acid,  to  acid  salts,  or  to  the  presence  of  some 
acid  which  has  been  formed  by  a  process  of 
fermentation  (lactic,  butyric,  acetic),  it  is 
necessary  to  use  other  reagents  in  order  to 
demonstrate  the  existence  of  each  one  sepa- 
rately. 

(2)  Many  tests  are  employed  for  the  recog- 
nition of  free  hydrochloric  acid.  The  aniline 
dyes  possess  the  property  of  changuag  colour 
when  brought  into  contact  with  a  mmeral 
acid,  and  this  fact  is  made  use  of  chiefly 
in  the  case  of  methyl  violet.  If  an  aqueous 
solution  of  this  substance  is  prepared,  the 


violet  colour  instantly  becomes  sky-blue  on 
the  addition  of  hydrochloric  acid,  even  when 
it  exists  in  the  small  proportion  of  0'024  per 
cent.    In  like  manner,  a  solution  of  fuchsin 
becomes  yellow,  and  congo-red  a  bright  blue. 
A  saturated  solution  of  tropaolin  00  is  a  very 
convenient  test,  as  the  orange  colour  changes 
to  rose-pink  on  the  addition  of  a  minute 
quantity  of  the  acid.     It  must,  however, 
always  be  borne  in  mind  that  certain  sub- 
stances have  the  power  of  forming  a  loose 
combination  with  the  acid,  and  completely 
obscuring  the  reactions   above  described. 
Among  such  may  be  mentioned  peptones, 
albumoses,   syntonin,  leucin,  mucus,  and 
chloride  of  sodium.    The  most  delicate  test 
for  free  hydroclJoric  acid  consists  of  phloro- 
glucine,  2  parts ;  vanillin,  1  part ;  absolute 
alcohol,  30  parts.    A  splinter  of  wood  soaked 
in  this  solution,  and  heated,  will  change 
to  a  red  colour  in  the  presence  of  only 
O'OOS   ]}ev  cent,  of  free  hydrochloric  acid 
(Giinzburg). 

Lactic  acid  is  detected  with  the  greatest 
certainty  by  means  of  a  reaction  recom- 
mended by  Ueffelmann.  To  a  dilute  solution 
of  perchloride  of  iron  a  few  drops  of  weak 
carbolic  acid  are  added,  until  the  mixture 
becomes  of  an  amethyst-blue  colour.  The 
addition  of  lactic  acid  wiU  cause  a  canary- 
yellow  precipitate,  even  when  the  acid  only 
exists  in  the  proportion  of  0-005  per  pent. 
Care  must  be  taken,  however,  to  eliminate 
any  phosphates  or  sugar  which  may  be  pre- 
sent, a  task  most  easily  performed  by  ex- 
tracting the  lactic  acid  with  ether,  and 
evaporating  the  ethereal  solution.  Butyric 
and  acetic  acids  are  detected  by  their  odom-, 
and  by  the  fact  that  the  former  exhibits  the 
characteristic  oil  drops  on  evaporation,  while 
the  latter  strikes  a  blood-red  colour  with  per- 
chloride of  iron. 

(3)  In  order  to  estimate  the  quantity  of  free 
hydrochloric  acid  in  the  gastric  juice,  a  defi- 
nite quantity  of  the  filtrate  must  be  triturated 
with  normal  caustic  soda  till  neutralisation 
is  accomplished.     A  graduated  burette  is 
filled  with  a  decinormal  (1  in  10  normal) 
solution  of  soda,  and  10  c.c.  of  the  filtrate 
placed  in  a  porcelain  dish  with  a  piece  of  red 
litmus-paper.    The  soda  solution  is  then  cau- 
tiously allowed  to  fall  drop  by  drop  into  the 
porcelain  dish,  the  contents  of  which  are  con- 
stantly stirred  with  a  glass  rod,  until  the 
litmus-paper  becomes  of  a  violet  tint.  The 
tap  of  the  burette  is  then  turned,  and  the 
number  of  cubic  centimetres  of  the  soda  solu- 
tion requhed  to  neutrahse  the  mixture  read 
off.    The  acidity  of  the  gastric  juice  is  stated 
in  percentages  of  the  soda  solution;  thus 
50  per  cent,  acidity  indicates  that  50  c.c.  of 
the  soda  solution  has  been  required  to  neu- 
trahse 100  c.c.  of  the  filtrate.    But  if  we 
know  beforehand  that  the  acidity  of  the 
gastric  contents  was  solely  due  to  hydro- 
chloric acid,  acid  salts  being  absent,  and  any 
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lactic  acid  having  been  removed  by  ether, 
then  the  amount  of  free  hydi-ochloric  acid 
may  be  calculated  in  the  form  of  chlorides. 
It  is  known  that  1  c.c.  of  the  decinormal 
solution  of  soda  is  equivalent  to  0*003646 
chlorides,  so  that  it  is  only  necessary  to  mul- 
tiply the  number  of  cubic  centimetres  of 
soda  solution  used  dm-ing  the  experiment  by 
0'3646  to  obtain  the  percentage  of  free  acid 
in  the  solution. 

By  means  of  a  method  introduced  by 
Sjoquist  and  SaUcowski,  the  exact  quantity 
of  combined  as  well  as  free  acid  can  be  esti- 
mated. To  a  definite  quantity  of  the  filtered 
gastric  contents,  carbonate  of  barium  is 
added,  in  order  to  convert  all  the  hydro- 
chloric acid  into  chloride  of  barium.  The 
■chloride  is  separated  from  the  excess  of  car- 
bonate by  means  of  hot  water,  and  then 
converted  into  the  insoluble  bariiun  carbonate 
by  means  of  carbonate  of  sodium.  The  pre- 
cipitate is  collected,  washed  and  dried,  and 
reconverted  into  barium  chloride  by  hydro- 
chloric acid.  The  excess  of  acid  is  now  got 
rid  of  by  evaporation  to  dryness,  and  the 
residue  is  dissolved  in  water  and  triturated 
■with  a  solution  of  bichromate  of  potassium 
and  nitrate  of  silver,  the  strength  of  the  latter 
bemg  such  that  1  c.c.  =  0-001  NaCl.  The 
■quantity  of  hydrochloric  acid  is  then  calcu- 
lated by  the  formula  x  :  y  (quantity  of  silver 
■chloride)  : :  36-5  :  58-5. 

Diagnosis.  —  In  the  earher  stages,  and 
before  the  existence  of  ulceration,  gastric 
■cancer  may  be  readUy  overlooked.  "We  are 
apt  to  consider  a  person  who  complains  of 
pain  at  the  epigastrium,  flatulence,  and  other 
symptoms  of  indigestion,  as  merely  suffering 
from  dyspepsia.  The  loss  of  appetite  is,  how- 
ever, generally  a  more  prominent  symptom 
in  the  early  stages  of  cancer  than  in  dys- 
pepsia, and  if  the  patient  be  a  person  of 
middle  age,  and  is  rapidly  losing  flesh,  the 
progress  of  the  case  should  be  most  narrowly 
watched,  and  the  abdomen  frequently  ex- 
plored for  any  appearance  of  tumour.  The 
chief  difl&culty  in  diagnosis  is  to  distinguish 
cancer  fi-om  simple  ulcer;  and  it  is  often 
requisite  to  watch  the  case  for  some  time 
before  a  decided  opinion  can  be  formed.  As 
a  general  rule,  the  pain  is  more  severe,  more 
increased  by  food,  and  more  reheved  by 
vomiting  in  cases  of  ulcer  than  of  cancer. 
On  the  other  hand,  it  is  less  fixed  to  one 
spot,  and  is  more  neuralgic  in  cancer.  The 
vomiting  is  more  immediately  after  food 
when  the  cardiac  orifice,  and  is  longer  de- 
layed when  the  pylorus,  is  affected  by  cancer 
than  in  cases  of  simple  ulcer.  The  fluids 
rejected  in  chronic  ulcer  contain  no  fragments 
■of  mucous  membrane,  although  these  may 
be  present  in  acute  cases,  and  the  rejected 
matters  do  not  sohdify  when  boiled  with 
liquor  potassae,  as  they  sometimes  do  in 
•cancer.  Severe  hajmatemesis  should  lead 
OS  to  suspect  xdcer,  frequent  '  coffee-ground ' 


vomit  incline  us  to  the  diagnosis  of  cancer. 
Loss  of  flesh  and  strength,  although  present 
in  both  cases,  is  much  more  rapid  and  decided 
in  cases  of  cancer ;  and,  in  like  maimer,  where 
we  can  find  no  evidence  of  heemorrhage  from 
any  organ,  great  pallor  of  the  lips  and  throat 
should  lead  us  to  suspect  it.  Again,  as  cancer 
seldom  appears  in  those  below  thirty-five 
years  of  age,  and  quickly  destroys  Hfe,  we 
should  decide  in  favom*  of  simple  ulcer  if  the 
symptoms  occurred  in  a  young  person,  and 
had  lasted  for  many  years.  The  presence  of 
a  tumour,  in  case  proper  precautions  have 
been  used  to  prevent  mistakes  on  this  point, 
will  settle  the  question  in  favour  of  cancer 
The  duration  of  the  disease  is  an  important 
consideration  in  the  diagnosis,  as  a  simple 
ulcer  may  be  present  for  many  years,  with 
occasional  partial  or  complete  cessation  of  its 
symptoms,  whereas  cancer  usually  runs  its 
course  rapidly,  without  any  amelioration 
being  effected  by  treatment.  When  hard 
nodules  on  the  skin  of  the  abdomen,  or 
enlarged  glands  of  the  navel,  neck,  or  axillae, 
can  be  discovered,  the  probabihty  is  strongly 
in  favour  of  cancer;  and  the  same  may  be 
said  if  jaundice,  ascites,  or  tumovurs  of  the 
peritoneum  present  themselves. 

Although  the  late  Dr.  Golding  Bird  had 
previously  made  known  the  fact  that  free 
hydrochloric  acid  was  sometimes  absent  from 
the  gastric  secretion  in  cases  of  carcinoma  of 
the  stomach,  the  subject  attracted  no  atten- 
tion until  the  publication  of  some  researches 
by  van  der  Velden.    According  to  this  ob- 
server, cancer  of  the  stomach  is  always 
associated  with  an  absence  of  firee  hydro- 
chloric acid ;  and  this  statement  was  at  once 
accepted  as  a  valuable  help  in  the  diagnosis  of 
the  disease  in  question.   But  further  and  more 
exact  investigations  soon  brought  to  light  two 
important  facts  :  firstly,  that  free  hydrochloric 
acid  was  present  in  some  cases  of  carcinoma 
of  the  stomach ;  and,  secondly,  that  the  tests 
which  were  relied  upon  for  detection  of  the 
acid  often  proved  fallacious,  inasmuch  as 
many  of  the  albuminous  products  of  digestion 
(albumoses,  peptones,  &c.)  are  very  prone  to 
form  a  loose  combination  with  free  hydro- 
chloric acid,  and  completely  obscure  its  ordi- 
nary colour-reactions.    Also,  it  is  now  an 
acknowledged  fact  that  catarrh  of  the  mucous 
membrane  is  often  associated  with  a  diminu- 
tion in  the  acid  secretion.    There  are  there- 
fore two  obvious  causes  for  the  apparent 
absence  of  free  hydrochloric  acid  in  cases  of 
carcinoma  of  the  stomach.   If  catarrh  is  pre- 
sent, the  secretion  is  diminished  in  amount ; 
and  if  the  organ  is  dilated,  or  absorption 
diminished  from  other  causes,  the  accumu- 
lated products  of  digestion  will  effectually 
obscure  the  ordinary  reactions  of  the  acid. 
The  whole  subject  may  therefore  be  summed 
up  as  follows :  the  mere  failure  to  detect  free 
hydrochloric  acid  does  not  prove  the  presence 
of  cancer;  but  if  free  acid  can  be  easily 
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demonstrated  in  a  suspected  case,  the  disease 
is  probably  not  of  a  cancerous  nature. 

Prognosis. — The  prognosis  of  any  case 
of  gastric  cancer  is  always  unfavourable.  It 
is  bad  in  proportion  to  the  rapidity  of  the 
progress  of  the  case;  the  early  occurrence 
of  vomiting ;  the  frequency  of  haemorrhage  ; 
and  the  evidence  that  other  organs,  such  as 
the  liver,  are  also  implicated. 

Treatment. — There  is  not  much  to  be 
expected  from  the  treatment  of  this  disease. 
Inasmuch  as  we  are  unable  to  check  the 
progress  of  the  malady,  all  our  efforts  must 
be  directed  to  the  relief  of  symptoms,  and  to 
support,  as  well  as  we  can,  the  strength  of 
the  patient.  In  some  instances,  especially 
where  the  body  of  the  organ  is  affected,  and 
where  there  is  no  ulceration  of  the  mucous 
membrane,  the  administration  of  small  doses 
of  iron  is  beneficial.  Good  and  well-selected 
food,  rest,  and  a  fair  supply  of  stimulants, 
often,  for  a  time,  appear  to  afford  new  strength 
to  those  overpowered  by  the  disease.  If  the 
body  of  the  stomach  be  the  part  affected,  the 
indications  for  treatment  are  the  same  as  in 
simple  ulcer.  When  the  pylorus  is  narrowed, 
the  same  plan  must  be  pm:sued  as  when  dila- 
tation of  the  stomach  has  occurred  from  any 
other  cause.  Obstruction  at  the  cardiac  orifice 
often  brings  with  it  the  greatest  misery  to 
the  patient.  He  is  tormented  with  htmger 
which  he  is  unable  to  appease,  and  death 
gradually  approaches  by  starvation.  So  long 
as  nutritive  enemata  can  be  borne  they 
should  be  given  ;  and  if  diarrhoea  be  produced 
by  them  they  may  be  combined  with  small 
doses  of  laudanum.  In  a  case  of  this  kind 
great  relief  may  be  temporarily  afforded  by 
passing  a  narrow  gum-elastic  tube  into  the 
stomach,  and  pouring  through  it  liquid  food. 

The  uniformly  fatal  termination  of  gastric 
cancer  has  led  to  the  trial  of  various  sm-gical 
measures.  When  the  disease  is  limited  to 
the  immediate  neighbourhood  of  the  pylorus, 
and  in  an  early  stage,  complete  excision  of 
the  growth  (pylorectomy)  has  been  effected. 
Few  cases,  however,  can  be  considered  suit- 
able for  this  operation,  which  from  its  tedious 
nature  has  proved  very  fatal  (about  62  per 
cent.).  In  more  advanced  cases,  where  it  is 
foimd  impossible  to  remove  the  seat  of  dis- 
ease, considerable  relief  may  often  be  afforded 
by  establishing  an  adventitious  communica- 
tion between  the  stomach  and  the  small 
intestine  (gastro  -  enterostomy).  In  this 
manner  life  has  in  some  instances  been 
considerably  prolonged,  about  68  per  cent, 
having  recovered  from  the  effects  of  the 
operation. 

5.  Stomach,  Concretions  in.— Con- 
cretions in  the  stomach  are  composed  of 
various  indigestible  substances  that  have 
been  swallowed,  such  as  hair,  paper,  cotton, 
cocoa-nut  fibre,  &c.  They  chiefly  occur  in 
idiots  and  lunatics.  In  some  of  the  cases 
recorded  a  tumour  has  been  observed  during 


the  life  of  the  patient,  which  in  one  case  was 
mistaken  for  a  floating  kidney.  Concretions 
of  this  kind  may  give  rise  to  perforation,  but 
more  generally  they  set  up  inflammation  of 
the  mucous  membrane,  followed  by  perito- 
nitis. 

6.  Stomach,  Contraction  of.— Contrac- 
tion of  the  stomach  occasionally  takes  place, 
and  the  diminution  in  its  size  may  be 
either  local  or  general.  Nmnerous  cases  are 
mentioned  in  the  post-mortem  records  of 
the  London  Hospital  in  which  the  organ 
was  puckered  up  by  fibrous  bands  radiating 
from  the  cicatrix  of  an  old  ulcer;  and  the 
writers  have  seen  considerable  distortion 
from  this  caiise,  the  coats  not  being  much 
thickened.  Three  instances  are  noted  in 
which  the  stomach  was  divided  into  two 
pouches  by  thickening  connected  with  ulcer- 
ation. 

General  contraction  of  the  stomach  arises 
from  various  conditions.  When  the  oesopha- 
gus at  its  lower  end  or  the  cardiac  orifice  is 
much  contracted,  constant  rejection  of  food 
is  apt  to  occiur,  and  the  stomach  contracts 
to  a  small  size,  on  account  of  its  never  being 
distended  with  food.  Most  of  such  cases 
are  due  to  cancerous  growths,  but  this  con- 
dition may  result  from  a  simple  ulcer  of  the 
cardiac  end. 

An  ulceration  affecting  the  smaller  curva- 
ture near  its  centre  may  draw  together  the 
orifices  of  the  stomach,  and  thus  produce 
great  diminution  in  its  capacity.  This  gene- 
rally occurs  fr'om  cancerous  ulceration,  but 
occasionally  it  is  the  result  of  a  non-mahg- 
nant  ulcer. 

The  capacity  of  the  stomach  may  be  re- 
duced by  thickening  of  its  walls.  The 
writers  have  seen  simple  fibroid  change  pro- 
duce in  this  way  a  great  diminution  in  the 
calibre  of  the  stomach ;  but  usually  it  is  the 
result  of  a  mahgnant  growth  infiltrating  the 
coats  of  the  organ. 

Contraction  of  the  stomach  may  also  arise 
from  the  extension  of  mahgnant  disease  from 
some  of  the  neighbouring  structures.  In  other 
cases  the  coats  become  greatly  thickened, 
and  its  capacity  diminished,  from  the  effect 
of  chronic  peritonitis,  either  tubercular  or 
malignant.  Under  such  circumstances  the 
stomach  is  bound  down,  and  it  is  constricted 
by  the  surrounding  adhesions,  so  that  its 
capacity  is  gi-eatly  reduced. 

7.  Stomach,  Dilatation  of.— This  may 
occur  either  in  an  acute  or  in  a  cluronic  forra. 

(1)  Acute  dilatation.— This  form  is 
exceedingly  rare,  and  has  attracted  but  little 
attention  until  of  late  years.  The  earhest 
case  on  record  is  that  of  a  lady  mentioned 
in  the  fourth  volume  of  the  Tra7tsacttons 
of  tlie  Pathological  Society  of  London,  by 
Drs.  Miller  and  Humby.  She  had  been 
under  treatment  for  piles  shortly  before  her 
iUness,  and  the  abdomen  had  been  observed 
to  have  increased  in  size.    She  was  attacked 
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with  vomiting  of  immense  quantities  of  fluid. 
The  vomiting  ceased  four  days  afterwards, 
and  the  abdomen  was  found  to  be  greatly- 
enlarged.  After  death  the  cause  of  the  abdo- 
minal distension  proved  to  be  the  stomach, 
which  was  so  much  dilated  that  it  was 
capable  of  holding  ten  pints  of  liquid.  The 
late  Dr.  Hughes  Bennett  of  Edinburgh  re- 
lates a  similar  case,  and  attributes  the  dila- 
tation to  a  large  quantity  of  effervescing 
Liquid  the  patient  had  swallowed  to  allay  his 
thirst.  The  late  Dr.  Hilton  Fagge,  in  the 
Gui/s  Hospital  Beports  (vol.  xviii.  Third 
Series),  describes  two  cases  that  had  fallen 
under  his  notice,  and  also  mentions  that  two 
similar  cases  had  been  observed  at  Guy's 
Hospital  during  fourteen  years.  Other  cases 
have  since  been  published  by  various  ob- 
servers confirming  these  accounts,  so  that 
there  is  no  doubt  that  the  stomach  may 
dilate  much  more  rapidly  than  was  formerly 
supposed. 

Diagnosis.— The  signs  of  acute  dilatation 
of  the  stomach,  according  to  Dr.  Fagge,  are : 
'(1)  A  rapidly  increasing  distension  of  the 
abdomen,  which  is  unsymmetrical,  the  left 
hypochondrium  being  fall  while  the  right 
hypochondritmi  is  comparatively  flattened. 
<2)  The  existence  of  a  surface-marking  de- 
scending obhquely  towards  the  umbilicus 
from  the  left  hypochondrimn,  and  correspond- 
ing with  the  dragged- down  lesser  cm-vature 
of  the  stomach,  this  line  appearing  to  descend 
with  each  inspiration.    (3)  The  presence  of 
fluctuation  in  the  lower  part  of  the  abdomen. 
(4)  The  occurrence  of  splashing  when  the 
•distended  part  of  the  abdomen  is  manipu- 
lated.    (5)  The  presence  of  a  uniformly 
"tympanitic  note  over  a  large  part  of  the  dis- 
tended region,  when  the  patient  lies  flat  on 
his  back.    Above  the  pubes,  on  the  other 
hand,  there  may  be  dulness  on  percussion, 
simulating  that  of  a  distended  bladder. 

Treatment.— There  is  no  doubt  that  the 
treatment  recommended  by  Dr.  Fagge  is 
the  proper  one,  namely,  to  empty  the  dis- 
tended stomach  as  quickly  as  possible  with 
i;he  stomach-pump ;  and  to  maintain  life  by 
nutrient  and  stimulating  enemata. 

(2)  Chronic  dilatation.— Etiology.— 
Any  condition  that  causes  the  food  to  remain 
m  the  stomach  for  an  undue  length  of  time 
tends  to  produce  dilatation;  and  thus  it  may 
be  either  the  result  of  enfeebled  muscular 
power  of  the  organ,  or  of  an  obstruction  to 
the  passage  of  its  contents  through  the 
pylorus.  A  moderate  amount  of  dilatation 
18  a  common  accompaniment  of  chronic 
gastritis  and  of  atonic  dyspepsia,  as  in  both  of 
these  conditions  there  is  often  a  diminution 
m  the  contractile  power  of  the  muscular 
-coat.  The  cases  in  which  there  is  extreme 
ddatation  are  generally  the  result  of  an 
•obstruction  at  the  pyloric  orifice,  retarding 
the  passage  of  the  digested  food  into  the 
<luodeniun ;  and  this  may  arise  from  various 


causes.    1.  Malignant  disease  is  the  most 
common.    It  must  not,  however,  be  sup- 
posed that  the  extent  of  the  dilatation  is 
always  m  proportion  to  the  narrowness 
of  the  stricture,  for  it  seems  in  no  small 
degi-ee  to  depend  on  the  amount  of  the  de- 
struction of  the  muscular  coat  by  the  new- 
growth.    _2.  Dilatation  may  be  the  effect 
of  ulceration  in  the  pyloric  region,  and  it  is 
often  said  that  it  arises  from  the  narrowing 
of  the  orifice  by  the  cicatrisation  of  an  ulcer. 
According  to  the  writers'  experience,  the 
most  complete  strictures  of  the  pyloric  orifice 
are  found  as  the  result  of  the  healing  of 
ulcers  produced  by  the  swallowing  of  cor- 
rosive liquids,  but  in  two  such  cases  that 
have  come  under  their  observation  there 
was  no  dilatation,  but  rather  a  contraction 
of  the  stomach,  arising  probably  from  the 
incessant  vomiting  that  was  present  in  the 
later  stages  of  the  illness.     3.  Three  cases 
are  mentioned  in  the  hospital  post-mortem 
records,  and  the  writers  have  seen  others, 
m  which  there  was  only  fibroid  thickening 
at  the  pylorus,  without  ulceration.  Under 
such  circumstances  the  exit  of  the  food  is 
probably  delayed,  partly  by  the  narrowing 
of  the  opemng,  and  partly  by  the  changes 
m  the  muscular  coat  that  generally  attend 
fibroid  degeneration.    4.  The  stomach  may 
be  displaced  by  adhesions,  or  the  pylorus  be 
so  dragged  downwards  that  dilatation  results. 
5.  The  organ  may  become  dilated  fi-om 
paralysis  of  its  muscular  coat,  produced,  as 
m  a  case  given  by  Dr.  Wilks,  by  injury  to 
the  splanchnic  nerves.    6.  The  pressure  of 
tumours  upon  the  pylorus   or  duodenum 
externally  may  prevent  the  due  evacuation  of 
the  contents  of  the  stomach.    The  tumours 
are  usually  of  a  malignant  nature,  but,  more 
rarely,  the  same  effect  may  arise  from  en- 
larged glands. 

Anatomical  Chaeactees  and  Pathology. 
When  the  abdomen  is  laid  open,  the  stomach 
IS  found  to  be  greatly  increased  in  size,  often 
so  much  so  that  it  appears  to  fiU  the  whole 
cavity.    The  greater  curvature  lies  below 
the  umbilicus,  in  extreme  cases  even  as  low 
as  the  pubes.    The  position  of  the  pylorus 
varies  according  to  the  nature  of  the  co- 
existing disease.    Sometimes  it  is  tied  down 
by  adhesions  to  its  original  site;  at  other 
tuaies  it  has  been  dragged  downwards  by  the 
weight  of  the  enlarged  organ,  and  is  situated 
at  a  much  lower  level.   When  the  stomach 
is  laid  open,  it  is  found  partially  or  wholly 
filled  with  a  dark-coloured  frothy  fluid,  the 
amount  of  its  contents  being  often  enormous. 
The  rugae  are  effaced  by  the  constant  stretch* 
ing,  and  the  mucous  membrane  presents  a 
level  8urface,.which  is  generally  more  or  less 
softened  by  the  action  of  the  acid  contents 
upon  it  after  death.    Microscopically,  the 
glandular  structure  is  foimd  to  have  suffered 
from  the  long-continued  stretching.  In  some 
cases  the  tubes  are  visible,  widely  separated 
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In  one  case  the  destruction  had  proceeded 
still  further  ;  a  large  proportion  of  the  tubes 
had  been  destroyed,  and  were  replaced  by 
fibrous  tissue,  the  muscular  tissue  being  also 
thin  and  fibrous.  In  other  instances  the 
muscular  structure  proves  to  be  in  a  state 
of  hypertrophy,  this  condition  being  usually 
most  distinct  in  the  pyloric  region. 

Symptoms. — As,  with  the  rare  exceptions 
before  noticed,  where  the  dilatation  occurs 
suddenly,  the  stomach  only  slowly  enlarges, 
the  symptoms  manifest  themselves  very 
gradually.  They  are  preceded  by  those  of 
the  malady  which  gave  rise  to  the  dilatation. 
Thus,  the  patient  may  for  many  years  have 
suffered  from  the  severe  pain  after  food  and 
vomiting  indicative  of  ulceration ;  or  frequent 
attacks  of  waterbrash,  or  flattilence  and 
acidity,  may  have  led  to  the  suspicion  of 
fibroid  degeneration  of  the  pylorus.  Unless 
cancer  should  co-exist,  there  is  seldom  much 
complaint  of  pain,  but  a  sensation  of  weight 
and  fulness  is  usually  experienced.  More 
generally,  attacks  of  heartburn  present  them- 
selves, and  a  scalded  feeling  of  the  stomach 
and  oesophagus  annoys  the  patient.  In 
some,  there  is  a  constant  sense  of  craving 
referred  to  the  epigastrium.  Vomiting  is 
almost  always  present,  although  it  may  be 
absent  for  considerable  intervals.  It  does 
not  occur,  as  in  gastric  ulcer,  shortly  after 
food,  nor  is  there  usually  any  complaint  of 
nausea.  The  patient  feels  full  and  imcom- 
fortable,  and  often  has  a  sensation  as  if  fer- 
mentation were  going  on  in  the  abdomen  for 
two  or  three  days,  mitil  he  gets  relief  by  the 
evacuation  from  the  stomach  of  an  enormous 
quantity  of  liquid.  In  other  cases,  the 
vomiting  occurs  more  frequently,  generally 
at  night,  or  towards  the  morning.  He 
experiences  great  rehef  for  a  few  hoiurs  or 
days,  as  the  case  may  be,  until  the  fluid 
again  collects  in  sufficient  quantity  to  pro- 
duce discomfort.  There  is  no  great  amount 
of  straining  during  the  attacks  of  vomiting, 
and  if  the  abdomen  be  examined  as  soon  as 
the  act  is  terminated,  the  stomach  is  still 
found  to  contain  fluid.  It  seems,  indeed,  as 
if  the  contents  were  only  partially  pumped 
off  by  the  action  of  the  diaphragm  and  the 
abdominal  muscles,  the  stomach  itself  being 
quite  passive.  In  some  cases  hsematemesis 
occurs,  but  this  is  rare,  unless  cancer  be  also 
present.  The  characters  of  the  vomited 
matters  are  peculiar ;  usually  they  are  of  a 
more  or  less  dark  brown  colom*,  very  som-, 
edging  the  teeth  and  scalding  the  throat  of 
the  patient.  When  the  liquid  is  allowed  to 
stand,  it  soon  becomes  covered  with  a  thick 
scum,  and  deposits  a  thick  brown  sediment. 
Chemically,  it  is  found  to  contain  various 
acids  produced  by  the  decomposition  of  the 
food.  Microscopically,  we  meet  with  sarcinse 
and  torulse  in  great  abundance,  intermixed 
with  particles  of  partially  digested  food,  and 
with  mucus.    In  a  few  cases  bUe  is  evacu- 


ated, but  this  is  an  uncommon  circimistance, 
especially  where  there  is  a  narrow  stricture 
at  the  pylorus.  Acid  eructations  are  very 
common,  and  often  more  distressing  to  the 
patient  than  any  other  symptom.  Thirst  is 
usually  complained  of,  and  an  excessive 
secretion  of  saliva  is  frequently  remarked. 
The  tongue  presents  nothing  characteristic. 
The  appetite  is  bad  where  cancer  co-exists, 
but  in  other  cases  it  is  good,  often  voracious. 
The  bowels  are  almost  always  constipated, 
and  the  stools  hard  and  knotty.  The  urine 
is  usually  acid,  and  often  deposits  an 
abundant  sediment  of  lithates.  The  nutri- 
tion of  the  patient  soon  suffers,  and  loss  of 
flesh  and  strength  always  accompanies  the 
disease.  In  some  rare  instances  severe  at- 
tacks of  tetanic  spasms  of  the  extremities 
occiu:,  attended  with  great  faintness  and 
exhaustion.  Death  not  infrequently  results, 
but  in  one  case  the  writers  have  known  the 
spasms  gradually  subside  and  the  patient 
recover.  Some  pathologists  have  supposed 
these  attacks  to  arise  from  the  dryness  of  the 
tissues  resulting  from  the  imperfect  absorption 
of  water,  whilst  others  have  attributed  them 
to  the  absorption  from  the  stomach  of  some 
of  the  products  of  the  decomposition  of  the 
substances  contained  in  it.  In  dilatation  of 
the  stomach  death  usually  takes  place  from 
exhaustion,  and  is  not  infrequently  preceded 
by  oedema  of  the  feet  and  legs. 

Physical  Signs. — ^The  abdomen  is  perhaps 
distended,  and  covered  with  enlarged  and 
tortuous  veins.    The  shape  is  characteristic, 
the  upper  curvature  of  the  stomach  being 
visible  as  it  stretches  across  between  the 
false  ribs,  the  epigastrium  being  hoUow  in- 
stead of  prominent,  and  the  abdomen  much 
fuller  on  the  left  than  on  the  right  side. 
When  the  muscular  coat  is  in  a  state  of 
hypertrophy,  the  vermicular  movements  may 
be  seen  through  the  stretched  and  attenuated 
integuments.    The  movements  are  slow  and 
gradual,  proceeding  usually  towards  the  right 
side  of  the  body.    They  are  almost  constant, 
but  can  be  qiiickened  by  the  apphcation  of 
cold  or  by  galvanism.   Too  great  stress  must 
not  be  laid  upon  this  symptom.  Whenever 
any  portion  of  the  gastro-intestinal  tube  is 
contracted,  vermicular  movements  are  visible 
in  the  parts  above  the  stricture.   The  sounds 
on  percussion  vary  as  the  dilated  stomach  is 
full  of  air  or  of  fluid.   The  tympanitic  sound  is 
best  heard  when  it  is  only  partially  fuU.  By 
changing  the  position  of  the  patient,  we  are 
enabled  to  show  that  the  fluid  gravitates  in 
the  enormously  dilated  organ.    By  lowermg 
the  head  and  raising  the  hips  and  legs,  we 
may  generally  define  the  lower  boundary  ot 
the  stomach,  by  the  clear  sound  which  is 
thus  exchanged  for  a  duU  one  on  percussion. 
Bamberger  asserts  that,  by  placing  the  stetho- 
scope over  the  stomach  whilst  the  patient  is 
druJcing,  we  can  hear  the  fluid  faU  into  tiie 
distended  cavity.  This,  in  the  writers'  opmion. 
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is  of  Kttle  value,  for  they  have  distinctly 
heard  the  passage  of  food  through  a  stricture 
of  the  cardiac  opening  where  the  stomach 
was  smaller  than  normal. 

_  Where  there  is  a  difficulty  in  determining 
dilatation  of  the  stomach,  the  patient  should 
take  a  sHght  meal  in  the  evening,  and  on  the 
following  morning,  whilst  he  is  fasting,  a 
stomach-tube  should  be  introduced,  and  any 
material  that  may  have  remained  in  the 
organ  should  be  removed  and  examined  with 
the  microscope.  If  a  considerable  quantity 
of  food  remaias  after  twelve  hours'  fasting, 
there  can  be  no  doubt  as  to  the  dilatation. 

Certain  methods  have  been  lately  pro- 
posed to  test  more  accurately  the  motor 
powers  of  the  stomach.  Klemperer  intro- 
duces a  given  quantity  (100  grammes)  of 
ohve-oil  into  the  empty  organ  by  means  of 
a  tube,  and,  after  allowing  it  to  remain  a 
certain  length  of  time,  withdraws  it  again 
and  measures  the  residue.  He  finds  that,  in 
healthy  persons,  after  the  lapse  of  two  hours, 
70  or  80  per  cent,  of  the  oil  has  usually  been 
expelled  into  the  duodenum,  and  only  about 
20  per  cent,  therefore  can  be  recovered.  But 
where  the  muscular  waU  is  atonic  and  the 
organ  dilated,  only  25-50  per  cent,  is  got  rid 
of  in_  the  same  time.  This  method  is  uncer- 
tain in  its  results,  and  exceedingly  distasteful 
to  the  patient. 

Ewald  has  proposed  a  method  which  de- 
pends on  the  fact  that  salol  is  not  absorbed 
or  altered  by  its  residence  in  the  stomach, 
but  that  on  reaching  the  duodenum  it  is  im- 
mediately converted  into  saKcylic  acid,  and 
IS  excreted  by  the  kidney.    He  accordingly 
administers  this  salt  by  the  mouth,  and  tests 
the  urine  at  intervals  with  perchloride  of 
iron ;  and  finds  that,  under  normal  conditions, 
the  characteristic  purple  reaction  takes  place 
m  thirty  to  sixty  minutes,  but  in  cases  of 
gastric  enfeeblement  the  period  which  elapses 
13  very  much  longer.    Huber  has  modified 
the  method,  and  made  it  of  more  practical 
value.  He  finds  that,  after  giving  one  gramme 
ot  salol  to  a  normal  mdividual,  the  kidney 
has  excreted  aU  the  saUcyhc  acid  within 
twenty-four  hours ;  but,  if  the  stomach  fails 
to  pass  on  the  salol  with  the  normal  rapidity 
excretion  wiU  commence  later  and  last  longer 
and  hence  the  urine  will  still  contain  sali- 
cyhc  acid  at  the  end  of  thirty  hours.  This 
extended  time  of  reaction  indicates  gastric 
enfeeblement  and  dilatation. 

Diagnosis.— With  ordinary  care,  a  dilated 
stomach  is  not  likely  to  be  confounded  with 
any  other  abdominal  disease.  The  chief 
points  to  bear  in  mind  are— the  large  extent 
over  which  there  is  a  tympanitic  sound  •  the 
irregular  distension  of  the  abdomen;  the 
hoUowness  of  the  epigastric  region ;  the  ful- 
ness of  the  left  side  of  the  abdomen ;  the 
vermicular  motion  apparent  over  the  dilated 
organ;  the  peculiarity  of  the  vomiting;  and 
the  large  amount  of  fluid  thus  evacuated  of 


an  acid  character,  presenting  under  the 
microscope  torulte,  sarcinte,  and  bacilli. 

Whenever  there  is  any  difficulty,  the 
stomach-tube  should  be  mtroduced  after  the 
patient  has  abstained  fi-om  food  for  twelve 
hours,  and  any  materials  that  remain  should 
be  rembved  and  examined  with  the  micro- 
scope. _  The  practitioner  should  bear  in  mind 
that  dilated  stomach  is  not  infrequently  met 
with  along  with  an  old  ulcer  of  the  pyloric 
region.  The  diagnosis  of  the  cause  of  the 
dilatation  must  be  determined  by  the  history 
of  the  case. 

Teeatment.— The  first  and  most  important 
indications  are  to  remove  from  the  stomach 
the  mass  of  decomposmg  materials  contained 
in  it,  and  to  cleanse  the  mucous  membrane 
firom  the  mucus  and  other  substances  tending 
to  set  up  fermentation  in  any  food  that  may 
be  taken.    This  is  most  readily  effected  by 
the  introduction  of  a  tube,  through  which 
the  contents  of  the  organ  may  be  evacuated, 
and  water  or  solutions  of  different  substances 
may  be  introduced.  Formerly  a  stiff  stomach- 
tube  was  invariably  used,  and  the  contents  of 
the  organ  removed  by  the  action  of  a  pump ; 
but  of  late  years  a  much  easier  and  less  dan- 
gerous procedure  has  been  employed.  See 
Lavage. 

By  means  of  this  rational  method  of  treat- 
ment the  greatest  success  has  been  attained 
during  late  years  in  cases  of  gastric  dilata- 
tion ;  and  even  when  the  pylorus  is  rendered 
impassable  by  cancerous  disease,  it  is  won- 
derful what  a  beneficial  effect  the  periodical 
emptymg  and  cleansing  of  the  dilated  organ 
can  exert  upon  the  general  welfare  of  the 
patient.    In  many  cases  which  have  come 
under  the  writers'  notice,  the  patients  began 
to  improve  immediately  the  stomach-tube 
was  brought  into  use,  and  not  only  gained 
flesh  and  strength,  but  lived  for  many  months 
after  the  cancerous  disease  had  appeared  to 
have  reached   a  fatal   stage.     But  unfor- 
tunately there   is    always  a  tendency  to 
overrate    the    value    of   any  therapeutic 
measure,  and  consequently  to  lose  sight  of 
the  indications  for  its  employment  in  an  ill- 
advised  attempt  to  extend  its  sphere  of  use- 
fulness.   Consequently  it  has  happened  that 
many  practitioners  have  tried  to  introduce 
lavage  into  the  treatment  of  every  disease 
where  the  stomach  has  appeared  at  all  at 
fault ;  and  have  proclaimed  the  method  as 
the  true  panacea  for  all  gastric  ills.  Atonic 
dyspepsia,  anaemia,  the  crises  of  ataxia,  and 
even  acute  catarrh  of  the  stomach,  have  all 
been  subjected  to  the  gastric  douche,  while 
the  products  of  digestion  have  been  with- 
drawn and  examined  in  nearly  every  dis- 
ease where  it  has  been  possible  to  pass  a  tube. 
But,  apart  from  the  fact  that  such  indiscri- 
minate application  has  proved  of  no  practical 
value,  either  in  diagnosis  or  treatment,  it 
must  always  be  remembered  that  the  use  of 
the  stomach-tube  is  not  totally  devoid  of 
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_  _  While  it  may  be  said  that  lavage 
IS  an  invaluable  remedy  in  cases  of  dilatation 
of  the  stomach  and  chronic  catarrh,  its  in- 
discriminate employment  in  every  case  of 
disordered  digestion  will  prove  an  injury 
rather  than  a  benefit,  and  will  eventually 
throw  discredit  upon  the  whole  method  of 
treatment. 

_  Some  writers  recommend  the  administra- 
tion of  small  doses  of  diluted  hydrochloric 
acid  after  each  meal  to  assist  digestion,  but 
the  writers  have  seldom  seen  it  of  much  use. 
Wliere  cancer  is  absent  moderate  doses  of 
cod-liver  oil  appear  of  service,  but  in  other 
cases  the  drug  is  apt  to  produce  nausea  and 
loss  of  appetite.  The  muscular  action  of  the 
stomach  must  be  as  much  as  possible  assisted; 
and  a  well-fitting  bandage,  or  an  abdominal 
belt,  is  often  of  value.  Electricity  has  been 
strongly  recommended  by  some,  but  ia  the 
experience  of  the  writers  it  is  rarely  produc- 
tive of  benefit.  What,  however,  is  always 
more  or  less  beneficial  is  to  keep  up  a  free 
action  on  the  large  intestine  by  mild  aperients 
or  enemata.  Injections  of  gruel  and  barley- 
water,  mixed  with  castor-oil  and  turpentine, 
answer  the  purpose  best. 

Symptoms  must  be  relieved  as  they  arise. 
Subcutaneous  injections  of  morphine  are 
invaluable  for  the  relief  of  pain.  In  some 
cases  chloral  hydrate  answers  better,  but,  on 
the  whole,  it  is  inferior  to  preparations  of 
opium.  One  of  the  most  distressing  symp- 
toms is  acidity.  This  is  best  relieved  by  a 
combination  of  bismuth  vidth  magnesia  or 
soda,  or  by  lime-water  given  fi-equently.  Sir 
WiUiam  Jenner  recommended  the  hyposul- 
phite of  sodium  to  relieve  the  acidity.  Others 
have  prescribed  carbolic  acid  and  creasote. 

As  regards  the  diet  of  the  patient,  such 
articles  of  food  should  be  chosen  as  are  least 
liable  to  ferment,  and  consequently  starch 
and  saccharine  substances  should  be  as  far 
as  possible  excluded.  Where  there  is  much 
pain  after  food,  or  other  symptoms  of  ulcer- 
ation, it  will  be  found  best  to  restrict  the 
patient  to  liquid  food,  taken  frequently  and 
in  small  quantities,  such  as  milk,  meat-juice,  j 
chicken-broth,  and  beef-tea.  But  where  there  j 
is  not  much  pain,  frequent  small  meals  of 
solids  may  be  allowed,  consisting  of  soft- 
boiled  eggs,  fish,  fowls,  tripe,  sweetbread,  &c. 
When  the  vomiting  persists  in  spite  of  the 
use  of  the  stomach-tube,  nutrient  enemata 
should  be  used.  Alcohol  seldom  agrees ;  but, 
if  it  seems  to  be  necessary,  small  quantities 
of  brandy  or  whisky  will  be  fotmd  to  answer 
tetter  than  wine. 

The  operative  treatment  for  cicatricial  con- 
traction of  the  pyloric  orifice  was  first  advo- 
cated by  Loreta.  The  organ  is  opened  in  the 
neighbourhood  of  the  lesion,  and  the  pylorus 
forcibly  stretched,  either  by  the  finger  of  the 
operator  or  by  means  of  a  mechanical  dila- 
tor. Among  twenty-seven  recorded  cases 
collected  by  the  writers,  ten  died  soon  after 


the  operation,  while  the  remaining  seventeen 
recovered,  and  several  remained  free  from 
their  previous  symptoms  for  some  months 
afterwards.  In  one  instance  the  operation 
was  performed  twice.  In  one  unpublished 
case  which  has  come  under  the  writers* 
notice,  the  forcible  stretching  of  the  pylorus 
caused  ruptiu-e  of  the  orifice,  and  also  of  the 
first  inch  of  the  duodenum,  the  patient  djnng 
of  acute  peritonitis.  The  writers  would  there- 
fore advise  that  in  every  case  a  careful  trial 
of  medicinal  and  dietetic  treatment  be  made 
before  surgical  interference  is  undertaken. 

8.  Stomach,  Fibroid  Thickening  of. 
This  condition  has  received  various  names, 
such  as  '  cirrhosis  of  the  stomach,' '  sclerosis,' 
^  plastic  luaitis,'  &c.  Allusion  has  been  made 
in  another  article  to  thickening  of  the  coats 
of  the  stomach  of  a  similar  nature  to  that 
I  affecting  the  pylorus,  and  usually  producing 
hypertrophy  of  the  muscular  layer,  narrow- 
ing of  the  opening  into  the  duodenum,  and 
eventually  dilatation  of  the  organ  {see  Py- 
lorus, Diseases  of).  Such  cases,  although 
not  common,  are  every  now  and  then  met 
with,  and  in  many  instances  the  thickening 
of  the  submucous  tissue  extends  for  some 
distance  from  the  pylorus,  producing  a  tough, 
leathery  condition  of  the  coats.  More  rarely 
the  thickening  occm-s  in  other  parts  than  at 
the  pyloric  end.  But,  apart  from  these  local 
thickenings,  we  occasionally  meet  with  a 
form  of  the  disease  in  which  the  coats  of  the 
whole  organ  are  immensely  hypertrophied. 

Etiology. — Males  seem  to  be  more  liable 
to  this  complaint  than  females,  and  it  occurs 
at  an  earlier  period  of  hfe  than  cancer.  Dr. 
Brinton  states  that,  whilst  the  average  age 
of  cancer  is  fifty,  that  of  fibroid  thickening 
is  only  thirty- four.  Mechanical  injury  seems 
in  some  instances  to  have  produced  this  dis- 
ease. 

Anatomical  Characters. — On  opening  the 
abdomen,  there   are  almost  always  found 
signs  of  general  peritonitis,  either  acute  or 
chronic.    In  some  cases  a  thick  layer  of 
lymph    overlies   and   unites    the  various 
organs ;  in  other  cases  only  fluid,  mixed  with 
flakes  of  lymph,  is  discovered.    The  stomach 
is  round  or  oval  in  shape,  smooth  on  the 
surface,  firm  to  the  touch,  often  forming  a 
tumour  in  the  epigastric  or  hypochondriac 
region.     When  cut  into,  its  walls  do  not 
collapse;  and  its  cavity  is  often  so  much 
reduced  in  size  as  to  be  capable  of  contain- 
ing only  a  few  ounces  of  fliiid.    The  thick- 
ness of  the  walls  varies  greatly,  but  in  some 
instances  it  has  been  described  as  upwards 
of  an  mch.    As  a  general  rule,  the  walls 
are  thicker  at  the  pylorus  than  elsewhere, 
but  the  opening  into  the  duodenum  is  not 
necessarily  constricted,  although  such  is  not 
infrequently  the  case.    The  coats  are  ot  a 
dirty-grey  colour,  but  the  distinction  between 
them  can  be  readUy  made  out.    The  chiet 
seat  of  the  thickening  seems  to  be  m  tJie 
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submucous  tissue ;  but  the  muscular  layers, 
as  well  as  the  comiective  tissue  between  the 
muscular  bundles,  and  the  subserous  struc- 
ture, are  aU  much  increased  in  thickness  and 
density.  The  mucous  membrane  is  thrown 
into  folds  or  elevations,  or  studded  over  by 
small  projections,  most  of  these  appearances 
being  probably  the  result  of  the  diminished 
capacity  of  the  organ ;  it  may  also  be  ulcer- 
ated. Microscopically,  the  mucous  mem- 
brane is  usually  found  to  be  healthy. 

Symptoms. — In  a  case  observed  by  the 
writers  the  symptoms  followed  immediately 
after  the  receipt  of  an  injiury  to  the  epigas- 
trium; but  usually  they  have  come  on  in- 
sidiously.   There  is  generally  pain  in  the 
epigastrium,  increased  by  food,  in  some 
instances  shooting  into  the  back  and  shoul- 
ders.   The  tiunour  formed  by  the  thickened 
stomach  is  almost  always  tender  on  pressure, 
but  not  remarkably  so,  unless  peritonitis  is 
present.    Vomiting  is  a  general  symptom ; 
in  some  instances  it  occurs  directly  after  food, 
in  others  the  fluid  rejected  is  thin,  like  saliva. 
Towards  the  close  of  the  disease  vomitiug 
of  blood  is  not  infrequent ;  but,  unless  iilcer- 
ation  occur,  there  is  an  absence  of  the  coffee- 
ground  fluid  so  constantly  marked  in  cancer. 
The  appetite  is  always  bad,  and  decreases  as 
"the  disease  advances ;  the  bowels  are  usually 
confined.  There  is  loss  of  flesh  and  strength. 
The  pulse  is  feeble  towards  the  end  of  the 
case.    Dropsy,  both  of  the  peritoneum  and 
lower  extremities,  generally  shows  itself; 
and  the  patient  dies  from  exhaustion,  or  is 
cut  off  by  the  occurrence  of  peritonitis.  The 
duration  of  the  malady  varies  greatly.  In 
some  cases  it  has  been  known  to  last  for 
many  years,  whilst  in  others  the  patient  has 
died  in  a  few  months. 

Physical  Signs. — In  almost  every  instance 
a  tumour  has  been  observed  during  life.  It 
is  generally  situated  in  the  epigastrium,  but 
may  present  itself  in  either  hypochondrium. 
In  one  patient  it  was  supposed,  from  its 
situation,  to  be  a  cancer  of  the  spleen.  It  is 
smooth  upon  the  surface,  more  or  less  tender 
to  the  touch,  and  usually  movable  from  side 
to  side.  On  percussion,  the  sound  is  not  per- 
fectly duU,  as  in  the  case  of  a  sohd  tumour. 

Diagnosis. — This  complaiat  may  be  con- 
founded with  cancer,  or  with  foreign  bodies 
in  the  stomach.  It  must  be  most  difficult, 
if  not  impossible,  to  diagnose  the  more  acute 
cases  firom  cancer.  The  smoother  surface  of 
the  tumour,  and  the  non-affection  of  the 
liver  or  other  organs,  are  the  most  likely 
points  on  which  stress  may  be  laid,  to  dis- 
tinguish between  the  two  diseases.  In  the 
chronic  cases  of  fibroid  thickening,  the  long 
duration  of  the  illness,  the  less  constant  pain, 
the  vomiting  directly  after  food,  the  less  fre- 
quent occurrence  of  coffee-ground  vomiting, 
and  the  absence  of  the  history  of  a  family 
predisposition  to  cancer,  may  afford  some 
grounds  for  a  diagnosis.     To  distinguish 


these  cases  from  foreign  bodies  in  the 
stomach,  we  must  remember  that  the  latter 
are  found  chiefly  in  idiots  and  in  the  insane, 
or  in  hysterical  females.  One  of  the  writers 
has  long  been  in  the  habit  of  distendiag  the 
stomach  in  all  doubtful  cases,  by  making 
the  patient  drink  freely  of  soda  water ;  and 
in  one  instance  where  the  coats  of  the 
stomach  were  much  thickened,  he  succeeded 
by  so  doing  in  proving  the  case  to  be  one  of 
fibroid  disease.  The  note  on  percussion  be- 
came more  tympanitic,  and  the  lump  de- 
scended, but  in  the  case  of  a  foreign  body  in 
the  stomach  no  change  would  be  effected  by 
such  a  manoeuvre. 

Treatment. — Careful  attention  to  diet  is 
the  most  essential  point  in  the  treatment  of 
this  disease.  The  diminution  ia  the  size  of 
the  stomach  is  sufficient  to  show  that  only 
small  quantities  of  food  can  be  retained,  and 
the  impaired  condition  of  the  motor  appa- 
ratus indicates  the  necessity  that  the  nourish- 
ment should  consist  only  of  liquids.  Milk 
and  animal  soups  seem  best  fitted  for  such 
cases.  Opium  is  almost  the  only  medicine 
likely  to  be  of  value.  Occasional  leeches, 
and  small  bhsters,  frequently  repeated,  to 
the  epigastrium,  tend  to  relieve  the  suffer- 
ings of  the  patient. 

9.  Stomach,  Gangrene  of. — It  is  sup- 
posed by  many  modern  authors  that  idcera- 
tions  of  the  stomach  are  produced  by  the  solu- 
tion, by  means  of  the  gastric  juice,  of  small 
patches  of  the  mucous  membrane  that  have 
been  deprived  of  their  vitality,  and  become 
gangrenous.  Such  may  no  doubt  be  the  case 
when  the  morbid  condition  is  confined  to 
merely  isolated  patches  of  the  stomach ;  but 
where  general  acute  gastritis  co-exists  there 
is  often  a  complete  suspension  of  the  secre- 
tion of  gastric  juice,  and  in  many  such  cases 
the  edges  of  the  sloughing  tissues  may  be 
seen  still  attached  to  the  neighbouring  healthy 
structures.     Where  there  has  been  great 
depression  of  strength,  we  occasionally  meet 
with  sloughing,  to  a  considerable  extent,  of 
the  mucous  membrane  of  the  stomach,  both 
in  the  inferior  animals  and  in  man.  Cases 
of  sloughing  of  the  stomach  occim-iug  in  the 
human  subject  have  been  recorded  by  various 
vsrriters.    A  case  is  mentioned  in  the  records 
of  the  London  Hospital  in  which  sloughing 
of  the  cardiac  end  of  the  stomach  was  found 
in  a  woman  fifty-two  years  of  age,  but  it 
was  associated  with  ulceration  of  the  ascend- 
ing colon,  and  there  was  also  sloughing  of 
the  left  lobe  of  the  liver  and  suppuration  of 
the  left  kidney.     The  late  Dr.  Habershon 
also  mentions  one   in   which,  along  with 
diseased  kidneys  and  pneumonia,  there  were 
several  sloughs  at  the  lesser  curvatm-e  of  the 
stomach.    The  most  ordinary  form  of  gan- 
grene of  the  stomach  is  where  it  occurs  in 
cancer  of  the   organ.     A  large  mass  of 
sloughing  tissue  is  found  connected  with  a 
mahgnant  ulceration,  often  of  large  size, 
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and  generally  situated  towards  the  pyloric 
end  ot  the  organ. 

Treatment.— Gangrene  of  the  stomach  is 
beyond  treatment  other  than  what  may  be 
afforded  by  opium  or  perhaps  some  simple 
antiseptic. 

10.  Stomach,  Hernia  of.  —  See  15. 
Malposition. 

11.  Stomach,  Hypersemia  of.— The 

mucous  membrane  of  the  stomach  is  fre- 
quently found  to  be  congested  after  death, 
where  there  has  been  but  little  evidence 
of  disease  during  hfe. 

Etiology  and  Anatomical  Chaeacters. 
Gastric  hypersemia  may  arise  from  different 
causes.    If  an  animal  be  killed  when  fasting, 
the  lining  membrane  of  the  stomach  is  found 
to  be  pale  and  anaemic  ;  but  if  death  should 
occur  whilst  digestion  is  going  on,  the  vessels 
are  seen  to  be  filled  with  blood.    The  same 
observation  is  made  in  the  human  subject,  and 
serves  to  explain  the  frequent  occurrence  of  a 
congested  state  of  this  organ  after  death.  In 
other  instances  the  increased  vascularity  is 
the  result  of  a  lavish  employment  of  alcohohc 
stimulants  during  the  later  hours  of  life.  The 
most  extreme  degrees  of  hyperaemia  of  the 
stomach  are  met  with  in  cases  of  diseased 
heart,  more  especially  when  the  mitral  valve 
has  been  constricted.    When  we  open  the 
stomach  we  are  at  once  struck  with  the  dark 
purple  condition  of  its  lining  membrane,  the 
appearance  of  congestion  being  most  evident 
in  the  pyloric  region,  and  terminating  abruptly 
at  the  end  of  the  oesophagus.     The  rugse 
seem  thick  and  prominent,  and  the  whole 
surface  is  covered  with  a  layer  of  tenacious 
mucus.  Spots  of  extravasated  blood  present 
themselves,  some  being  softened  on  their  sur- 
face, as  though  they  had  been  acted  upon  by 
the  gastric  juice.    There  is  seldom,  however, 
any  of  the  general  softening  characteristic  of 
the  action  of  the  gastric  juice  after  death, 
and  the  surface  looks  raw  and  uneven  after 
the  removal  of  the  adherent  mucus.  The 
whole  stomach  has  a  thickened,  fleshy  feeling, 
and  is,  in  reality,  considerably  increased  in 
bulk.      Microscopically,    sections    of  the 
stomach  have  an  opaque  appearance,  from 
the  quantity  of  blood  and  serum  they  con- 
tain, but  after  being  for  some  time  macerated 
they  become  more   transparent.     In  some 
cases  the  tubes  can  be  readily  separated  from 
each  other,  and  are  normal ;  in  other  cases 
they  are  of  unusually  large  size,  and  dis- 
tended with  cells  and  granular  matter.  The 
blood-vessels  are  always   enlarged,  and  in 
long-standiug  cases  the  coats  of  the  veins  are 
thickened.    The  capillaries  surrounding  the 
orifices  of  the  tubes  are  especially  dilated  and 
engorged  with  blood.    Long-continued  con- 
gestion reduces  the  secretion  of  the  stomach. 
The  secretion  of  acid  is  evidently  lessened, 
for  in  some  instances  phosphates  have  been 
found  in  the  contents  of  the  stomach,  and, 
as  a  general  rule,  the  mucous  membrane 


does  not  present  the  appearance  of  i)08t. 
mortem  solution.  The  formation  of  pepsin 
18  also  impaired.  The  question  may  be 
asked,  why  hypersemia  is  more  iatense  in 
the  pyloric  than  in  the  more  actively  secret- 
ing portions  of  the  organ.  In  all  proba- 
bihty  it  arises  from  the  fact  that  the  vessels 
of  the  stomach  perforate  the  muscular  coat 
obhquely  before  they  pass  upwards  be- 
tween the  tubes  to  the  surface.  The  circular 
fibres  must  compress  these  vessels  during 
their  contraction;  and  the  veins,  from  the 
greater  weakness  of  their  coats,  and  from 
their  being  less  protected  by  surrounding 
fibrous  tissue,  must  feel  the  effects  of  the 
compression  more  than  the  arteries.  The 
transverse  muscular  fibres  are  comparatively 
thin  and  weak  in  the  larger  portion  of  tlie 
stomach,  and  become  firmer  and  stronger  as 
we  approach  the  pylorus.  Consequently  the 
veins  are  more  Hable  to  compression  during 
the  more  energetic  motions  of  this  region,  and 
the  effects  of  the  congestion  are  here  more 
appreciable. 

12.  Stomach,  Hypertrophy  of  the 
Walls  of.— See  8.  Fibroid  Thickening. 

13.  Stomach,  Inflammation  °  of — 
Synon.  :  Gastritis  ;  Fr.  Gastrite  ;  Ger.  Gas- 
tritis. 

All  the  coats  of  the  stomach  may  be  simul- 
taneously inflamed,  but  this  is  rarely  met 
with  {see  8.  Fibroid  Thickening).  Usually 
the  mucous  membrane  is  alone  the  seat  of 
the  disease,  and  it  has  of  late  years  been 
the  custom  to  describe  this  as  '  gastric 
catarrh.'  This  term  is  objectionable,  as 
catarrh  is  so  generally  applied  to  the  inflam- 
mation of  mucous  membranes  of  a  much 
more  simple  anatomical  structure.  It  should 
be  borne  in  mind  that  the  mucous  membrane 
of  the  stomach  is  in  reality  an  expanded 
gland,  the  elements  of  which  have  a  greater 
functional  activity  than  those  of  any  other 
secreting  structure  in  the  human  body.  The 
injuries  inflicted  upon  it  by  disease  are 
therefore  in  no  way  analogous  to  those 
suffered  by  an  ordinary  Uning  membrane, 
but  tend  to  lessen  or  altogether  destroy 
the  function  of  an  organ  of  primary  im- 
portance to  the  weU-being  of  the  individual. 
In  addition  to  this,  the  anatomical  changes  are 
not  always  of  the  same  character,  but  seem 
to  the  writers  in  certain  cases  quite  distinct 
from  those  ordinarily  produced  hy  catarrh. 
Inflammation  of  the  mucous  membrane 
of  the  stomach  will  therefore  be  described 
under  two  forms,  namely,  (1)  Catarrlml ;  and  . 
(2)  Erythematous  gastritis.  It  will  be  also 
necessary  to  consider  the  disease  according  as 
it  occurs  in  an  acute  or  chrojiic  form. 

(1)  Acute  Inflammation — Acute  Gas- 
tritis.— ^Etiology. — Acute  catarrhal  gas- 
tritis is  most  common  in  persons  of  midtU& 
and  advanced  age,  and  more  frequently 
affects  females  than  males.  Sometimes  it 
occurs  in  gouty  and  rheumatic  subjects,  and 
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is  relieved  when  the  disease  appears  in  the 
joints.  Again,  it  presents  itself  in  those  who 
suffer  from  disease  of  the  heart,  emphysema 
of  the  lungs,  cirrhosis  of  the  hver,  and  other 
disorders  that  have  a  tendency  to  keep  up  a 
congested  condition  of  the  digestive  tract. 
Under  these  ch-cumstances  it  often  proves 
dangerous,  and  snaps  the  feeble  thread  by 
which  the  patient  clings  to  life.  The  most 
common  exciting  causes  of  acute  gastritis 
ai-e  errprs  in  diet ;  various  indigestible  sub- 
stances, such  as  cheese  or  shell-fish,  being 
especially  Hable  to  produce  it.  Above  aU,  an 
immoderate  indulgence  in  spirituous  liquors 
is  apt  to  set  up  this  form  of  inflammation,  not 
infrequently  laying  thereby  the  foundation 
for  other  and  more  serious  morbid  changes. 

Acute  erytliematous  gastritis  is  more 
generally  met  with  in  children  and  in  young 
persons,  and  constitutes  a  considerable  nnm- 
ber  of  the  so-called  '  gastric  '  and  '  remittent ' 
fevers  so  common  at  this  period  of  life.  It 
also  presents  itseK  in  scarlet  fever  and  other 
eruptive  disorders  ;  and  although  it  usually 
passes  off  without  provoking  any  local  symp- 
toms during  the  fever,  it  nevertheless  con- 
stantly leaves  a  hability  to  a  frequent  re- 
currence of  the  disorder.  Considering  how 
often  the  recurrence  takes  place,  it  is  strange 
that  so  little  attention  has  been  attached  to 
the  circumstance.  A  similar  morbid  condition 
of  the  stomach  often  makes  its  appearance  in 
the  last  stage  of  phthisis  and  other  exhausting 
disorders,  and  adds  greatly  to  the  danger  and 
sufferings  of  the  patient. 

Anatomicajl  Characters. — In  catarrhal 
gastritis  the  stomach  is  usually  contracted 
and  empty.    The  lining  membrane  is  covered 
with  a  tenacious  or  thready  mucus,  beneath 
which  it  appears  irregularly  congested.  It 
IS  softer  than  usual;   and  often  presents 
numerous  small  hemorrhages.    These  are 
most  commonly  met  with  in  the  pyloric 
region,  are  round  or  oval  m  shape,  and 
firequently  superficially  ulcerated.  Micro- 
scopically, the  pits  on  the  surface  of  the 
membrane  are  found  to  be  swollen,  promi- 
nent, and  then:  vessels  much  congested. 
On  section,  the  gastric  tubes  are  seen  to  be 
greatly  distended  with  large  granular  cehs, 
which,  by  their  mcreased  size  and  number^ 
bulge  outward  the  basement-membrane,  so 
as  to  produce  an  irregular  outline.  The 
solitary  glands  are  generally  enlarged. 

We  meet  with  the  most  perfect  examples 
of  acute  erythematous  gastritis  in  scarlatina. 
In  the  earher  stages  there  is  no  increased 
secretion  of  mucus,  and  often  but  shght  m- 
jection  of  the  surface,  whilst  at  a  later  period 
the  mucous  membrane  may  be  even  paler 
than  usual.  Microscopically,  the  gastric  tubes 
are  much  distended  by  granular  and  fatty 
matters,  so  that  the  cells  are  quite  obscured, 
and  in  many  cases  these  seem  to  be  reduced 
greatly  ha  number.  Casts  of  the  tubes  are 
m  some  instances  met  with  in  the  contents 


of  the  stomach.  It  will  be  observed  that  the 
morbid  appearances,  which  are  strictly  ana- 
logous to  those  of  the  skin  in  scarlatina, 
differ  from  those  produced  by  catarrh,  in  the 
amount  of  mucus  not  being  increased,  and  in 
the  tubes  being  distended  by  an  albuminous 
fluid,  instead  of  by  an  increased  growth  of 
the  cells  themselves.  It  is  therefore  ana- 
logous to  an  erythematous  aflection  of  the 
skin,  with,  which,  indeed,  it  is  associated  in 
scarlatma  ;  whilst  the  catarrhal  form  is  ana- 
logous to  the  eczematous  and  other  inflamma- 
tions of  the  cutis,  which  are  characterised  by 
a  more  abundant  formation  of  the  cellular 
elements. 

Symptoms. — The  catarrhal  form  of  gastritis 
is  sometimes  preceded  for  a  few  days  or  hours 
by  a  feeling  of  general  weakness ;  in  other 
cases  the  attack  comes  on  without  warning. 
There  is  seldom  any  complaint  of  pain  in  the 
region  of  the  stomach,  although  a  sense  of 
fulness  and  uneasiness  is  not  uncommon. 
Nausea  or  vomiting  is  usually  j)resent,  and 
in  nervous  subjects  is  often  very  distressing ; 
it  constitutes  one  of  the  most  characteristic 
signs  of  the  disease.    Tenderness  on  pressure 
is  rarely  absent.    At  first  the  remains  of  the 
previous  meal  are  rejected,  but  afterwards  a 
thick,  glau-y  mucus  is  expelled,  attended  with 
violent  retchmg.   The  tongue  is  foul,  and  the 
breath  often  offensive,  from  the  co-existence 
of  oral  catarrh.    There  is  an  absence  of  appe- 
tite, or  a  positive  aversion  to  all  food.  The 
bowels  are  confined ;  the  urine,  which  is  often 
pale  and  copious  before  the  attack,  becomes 
scanty  and  high-coloured  during  its  continu- 
ance.   The  pulse  is  rarely  quickened,  and  the 
temperature  of  the  skin  is  unaltered.  There 
is  almost  always  headache,  the  pain  chiefly 
affectuig  the  forehead  and  eyes,  and  being 
accompanied  by   uatolerance  of  hght  and 
sound,  whilst  sleeplessness  forms  a  promi- 
nent symptom  in  many  cases. 

In  erythematous  gastritis,  on  the  contrary, 
pain  at  the  epigastrium  is  a  prominent  symp- 
tom, excepting  when  the  disease  accompanies 
eruptive  fevers.     It  usually  comes  on  di- 
rectly after  food,  sometimes  shooting  towards 
the  shoulders,  or  down  the  left  arm.  In 
phthisical  cases  a  feehng  of  rawness  in  the 
oesophagus  and  stomach  is  more  generally 
complained  of.    The  pain  is  associated  with 
tenderness  on  pressure  over  the  pit  of  the 
stomach.    In  children  there  is  usually  an 
absence  of  pain,  but  the  tenderness  is  well- 
marked.    Vomiting  is  as  general  as  in  the 
catarrhal  form,  but  the  matters  rejected 
seldom  contain  much  mucus.    Nausea  is  pre- 
sent where  vomiting  is  absent,  and  in  the 
slighter  cases  forms  the  chief  ground  of  com- 
plaint.  Thirst  is  almost  always  troublesome. 
The  tongue  is  at  first  red  and  injected,  but 
in  a  day  or  two  it  is  apt  to  become  dry  and 
glazed.  Diarrhosa  generally  accompanies  the 
disease,  the  stools  being  foetid  and  imhealthy. 
The  pulse  is  frequent,  often  out  of  all  pro- 
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portion  to  the  severity  of  the  other  symptoms. 
The  temperature  of  the  skin  is  increased, 
especially  in  children. 

Both  these  forms  of  gastritis  generally  sub- 
side, but  in  other  cases  the  disease  shows  a 
tendency  to  become  chronic.  In  both  there 
is  a  diminution,  or  entire  cessation,  of  the 
secretion  of  the  stomach.  This  does  not 
arise  from  any  deficiency  in  the  amount  of 
pepsin  in  the  tubes,  for  the  writers  have  foimd 
the  mucous  membrane  after  death  capable  of 
forming  an  active  artificial  gastric  juice.  In 
all  probability,  the  secretion  of  acid  is  arrested, 
or  its  flow  into  the  stomach  prevented,  by  the 
swelling  of  the  orifices  of  the  tubes  or  of  the 
pits  into  which  they  open.  The  result,  how- 
ever, is  that  fermentation  occurs  in  any  food 
taken  ;  the  inflammation  is  thereby  kept  up ; 
and  large  quantities  of  torulse,  mixed  with 
food  or  mucus,  are  rejected  by  vomiting. 

Diagnosis. — The  vomiting  of  acute  cata,r- 
rhal  gastritis,  attended,  as  it  so  frequently  is, 
by  headache,  is  apt  to  be  confounded  with 
the  gastric  irritabihty  of  brain- disease.  In 
affections  of  the  brain  the  vomiting  occurs 
more  directly  after  food,  and  is  often  un- 
attended by  nausea.    The  tongue  may  be 
clean,  whilst  the  pulse  is  quick,  the  skin  hot, 
the  bowels  obstinately  confined,  and  other 
symptoms  are  present  pointing  to  some 
brain-lesion.    In  gastritis  nausea  is  more 
complained  of;  the  tongue  is  foul;  the  pulse, 
in  the  catarrhal  form,  but  little  quickened; 
the  skin  comparatively  cool;   the  bowels 
often  relaxed;   and  there  is  a  history  of 
previous  attacks,  or  of  some  dietetic  error 
or  co-existing  visceral  disorder.  Acute  erythe- 
matous gastritis  may  at  first  closely  simulate 
typhoid  fever,  especially  in  children.    It  is, 
however,  distinguished  from  it  by  the  gastric 
symptoms  being  prominent  from  the  onset ; 
by  then  sudden  occurrence ;  by  the  rapid, 
not  gradual,  rise  of  the  temperature ;  by  the 
red,  injected  tongue;  and  by  the  spleen  not 
being  enlarged.    The  fall  in  the  temperature, 
and  the  absence  of  eruption  and  of  diarrhoea, 
serve  to  prevent  mistakes  after  the  first  week 
of  the  illness. 

Prognosis.— When  gastritis  is  uncompli- 
cated, the  prognosis  is  favourable,  but  it  is 
otherwise  if  it  take  place  in  the  course  of 
some  serious  chronic  disorder. 

Treatment.— The  general  prmciple  to  be 
kept  in  view  is  to  afford  the  stomach  as 
perfect  physiological  rest  as  possible.  In 
severe  cases,  therefore,  it  is  best  to  let  the 
patient  abstain  entirely  from  aU  food  tor 
twenty-four  or  forty-eight  hours,  aUowing 
him  to  suck  only  a  little  ice,  in  order  to  aUay 
thirst.  If  there  be  much  exhaustion,  or  if 
the  attack  be  a  protracted  one,  the  strength 
may  be  supported  by  nutrient  enemata. 
Sometunes  the  subcutaneous  injection  ot 
morphine  assists  in  giving  rest  to  the  in- 
flamed organ.  In  acute  catarrhal  gastritis, 
especially  when  it  is  attended  with  portal 


congestion,  or  has  arisen  from  excessive  in- 
dulgence in  spirituous  liquors,  we  can  often 
put  a  stop  to  the  attack  by  calomel.  From 
two  to  five  grains  may  be  placed  on  the 
tongue,  and  be  followed  by  a  saline  aperient, 
and  a  second  dose  may  be  administered  the 
following  day.  When  there  is  diarrhcea  or 
much  exhaustion,  it  is  a  good  plan  to  give  a 
grain  every  few  hours.  In  the  slighter  attacks 
effervescing  liquids  often  give  great  reUef  to 
the  patient.  In  the  earher  stage  of,  erythe- 
matous gastritis,  nitrate  of  potassium  or 
chloride  of  ammonium,  along  with  diluted 
hydrocyanic  acid,  is  generally  of  benefit ;  the 
bowels  being  at  the  same  time  reheved  by 
some  mild  aperient,  or  by  an  enema. 

In  both  forms  the  practitioner  should  be 
on  the  watch  lest  the  symptoms  should  be 
kept  up  by  fermentation.  This  is  readily 
determined  by  placing  a  drop  of  the  vomited 
matters,  mixed  with  a  weak  solution  of 
iodine,  under  the  microscope ;  or  by  testing 
for  lactic,  acetic,  and  butyric  acids.  Torulae, 
if  present,  will  be  detected  by  their  brown 
colour,  round  or  oval  shape,  and  their  ten- 
dency to  the  formation  of  chains  of  cells.  In 
case  of  fermentation,  carbolic  acid,  creasote, 
or  sulphurous  acid  may  be  prescribed.  The 
glycerine  of  carbohc  acid,  in  does  of  ten  or 
twelve  drops,  is  to  be  preferred,  combined 
with  tincture  of  belladonna  or  solution  of 
morphine. 

Occasionally  the  vomiting  appears  to  per- 
sist from  exhaustion.  When  this  is  suspected 
to  be  the  case,  stimulants  must  be  had  re- 
course to ;  and  in  many  instances  champagne 
will  stop  sickness  at  once,  when  all  other 
remedies  have  been  fruitlessly  tried.  It  is 
in  such  circumstances  that  the  hjT)odermic 
use  of  morphine  is  so  valuable  ;  a  single  dose 
often  giving  sleep,  and  allowing  the  stomach 
sutiicient  repose  to  recover  its  normal  tone. 

When  there  is  much  epigastric  tenderness, 
the  application  of  a  few  leeches  is  often  of 
great  value.  This  is  chiefly  the  case  where 
the  attack  has  occurred  as  a  comphcation  of 
some  other  gastric  disorder,  such  as  ulcer. 
In  obstinate  cases  of  catarrhal  gastritis,  dry- 
cupping  may  be  used  with  benefit.  In  the 
erythematous  form  the  writers  always  find 
warm  external  applications  useful,  such  as 
poultices  of  linseed  meal,  with  or  without 
mustard,  hot  fomentations,  and  in  some  cases 
stimulant  or  opiate  liniments. 

As  soon  as  it  is  considered  advisable  to 
allow  food,  it  should  be  given  in  the  liquid 
form ;  in  small  quantities  at  a  time  ;  and 
often  repeated.  In  catarrhal  gastritis  all 
saccharme  and  starchy  fluids  should  be 
avoided.  It  is  best  to  restrict  the  patient 
to  chicken-broth,  or  mutton  or  beef  tea, 
or  milk  mixed  with  soda,  Vichy,  or  Seltzer 
water.  In  the  erythematous  form,  where 
there  is  less  tendency  to  fermentation, 
barley-water,  arrowroot,  or  other  farinaceoufl 
food  mixed  with  milk  may  be  used.    It  often 
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happens  that  condensed  or  peptonised  milk 
is  tolerated  where  cow's  milk  is  rejected. 

(2)  Chronic  Inflammation.— Synon.  : 
Chi-onic  Gastritis. 

This  is,  perhaps,  the  most  common  disease 
met  with  in  practice,  and  comprises  all  the 
forms  of  chronic  gastric  derangement  usually 
described  under  the  head  of  'inflammatory 
dyspepsia.'  It  is  almost  always  of  a  catarrhal 
nature;  for  when  signs  of  erythematous 
gastritis  present  themselves,  it  will  generally 
be  foimd  that  the  latter  affection  is  an  acute 
attack  supervening  on  chronic  changes  of  a 
catarrhal  natiire. 

^Etiology. — Males  are  more  subject  to 
chronic  gastritis  than  females  ;  and  amongst 
the  working  classes  the  writers  found  it  was 
most  frequent  in  men  between  forty  and 
fifty,  and  in  women  between  fifty  and  sixty. 
In  a  large  proportion  of  the  cases  that  occiir 
in  early  life  it  is  an  hereditary  disease,  and 
the  mother  is  much  more  apt  to  transmit  it 
than  the  father.  It  often  results  from  attacks 
of  acute  inflammation.  Persons  of  a  full  habit 
of  body  are  more  especially  liable  to  chronic 
gastritis,  and  it  is  in  such  that  the  complaint 
usually  proves  especially  rebellious  to  treat- 
ment. Of  all  causes,  errors  in  diet  are  most 
apt  both  to  induce  it,  and  to  maintain  it  when 
once  it  has  been  lighted  up.  Thus,  a  too 
free  supply  of  animal  food  is  one  of  the  most 
potent  causes  ;  and  equally  so  is  the  habit  of 
too  frequent  repetition  of  meals,  without 
allowing  a  sufficient  interval  between  them. 
This  habit  of  eating  too  frequently  is  greatly 
kept  up  by  the  craving  which  is  so  conmaon 
a  symptom  of  the  disease.  Imperfect  masti- 
cation is  another  common  cause ;  but,  above 
aU,  the  immoderate  use  of  alcohol  occupies  a 
prominent  place.  It  is  strange  how  frequently 
we  discover  signs  of  chronic  gastritis  after 
death,  where  no  particular  complaint  has 
been  made  of  any  derangement  of  the  diges- 
tive organs.  This  is  more  especially  the  case 
where  cirrhosis,  chronic  congestion  of  the 
liver,  diseased  heart,  and  other  disorders 
tending  to  obstruct  the  portal  circulation,  are 
present.  In  like  manner,  it  is  apt  to  occur 
whenever  any  excretory  organ  is  performing 
its  office  imperfectly,  as  in  chronic  diseases 
of  the  kidney,  or  when  constipation  or  ia- 
activity  of  the  skin  exists.  It  is  very  common 
in  gouty  subjects,  and  in  females  who  suffer 
from  catamenial  derangements ;  and  it  is 
often  met  with  in  persons  who  have  died  of 
phthisis  and  other  wasting  disorders. 

Anatomical  Characters. — The  mucous 
membrane  of  the  stomach  is  covered  with  a 
layer  of  greyish  white,  tough,  transparent 
mucus,  which  firmly  adheres  to  the  surface. 
On  its  removal,  an  abnormal  amount  of  vas- 
cularity becomes  apparent,  the  veins  being 
large  and  prominent.  The  surface  is  often 
of  a  grey  or  slate  colour,  and  not  infrequently 
numerous  hsemorrhagic  erosions  present  thena- 
selves.    This  is  more  especially  the  case 


where  long-continued  congestion  has  been 
kept  up  by  cardiac  or  hepatic  disease.  In 
other  cases  the  surface  is  strikingly  uneven, 
being  studded  over  with  numerous  little 
prominences,  separated  from  each  other  by 
shallow  furrows.  This  condition  is  named 
'  mammiUation.'  More  rarely,  small  poly- 
poid  formations  project  from  the  membrane. 
The  whole  membrane  is  firm  and  tough,  and 
can  be  stripped  away  from  the  subjacent 
structures  in  flakes  of  considerable  size. 
These  anatomical  changes  are  more  common 
in  the  pyloric  region  than  in  the  more 
actively  secreting  portions  of  the  organ. 

Microscopically,  in  the  slighter  cases  the 
anatomical  changes  may  be  limited  to  en- 
largement  and  thickening  of  the  smaU  pits 
on  the  surface,  together  with  dilatation  and 
congestion  of  the  blood-vessels.  But  when 
the  disease  has  been  of  long  standing,  a 
section  shows  the  glandular  structure  itself 
to  have  participated.  The  secreting  tubes 
are  closely  united  together,  and  to  the  sub- 
jacent coats;  their  basement-membrane  is 
greatly  thickened;  and  they  are  distended 
with  cells  and  granular  matters,  which  often 
project  like  little  lumps  from  their  orifices. 
At  a  later  stage  the  tubes  become  atrophied, 
and  only  a  few  fatty  cells  remain  to  point  out. 
their  former  site;  or  their  free  ends  are  ob- 
structed, whilst  their  lower  ends  are  dilated 
into  a  flask-like  form.  The  grey  pigment 
may  be  deposited  either  between  the  tubes 
or  in  the  cells  themselves.  The  solitary 
glands  are  generally  enlarged,  and  tend  to 
atrophy  the  tubes  by  their  pressure.  Patches 
of  thickened  layers  of  epithelium  may  re- 
main attached  to  the  surface,  showing  that  a 
condition  may  exist  in  the  stomach  analogous 
to  squamous  diseases  of  the  skin. 

Symptoms. — There  is  a  great  difference- 
amongst  authors  as  to  the  symptoms  pro- 
duced by  chronic  catarrhal  gastritis.  This, 
no  doubt,  in  part,  arises  from  the  fact  that 
simple  and  uncomplicated  cases  are  so  rarely 
fatal,  and  that  we  have,  therefore,  but  few 
opportunities  of  verifying  the  diagnosis  by 
post-mortem  examination.  But  it  also  de- 
pends on  the  symptoms  of  other  co-existing 
affections  being  so  often  described  along  with 
those  arising  from  the  deranged  stomach. 
There  is  seldom  much  complaint  of  pain, 
excepting  it  be  a  sense  of  fulness  and  oppres- 
sion at  the  epigastric  region  after  food. 
When  there  is  acidity,  the  patient  often 
experiences  a  severe  burning  from  the  stomach 
to  the  throat.  In  such  cases  temporary  relief 
may  be  afforded  by  food  or  stimulants,  on 
account  of  the  introduction  of  fresh  aliment 
exciting  the  stomach  to  increased  action,  so 
that  the  decoinposing  remains  of  the  previous 
meal  are  either  neutraUsed  or  hurried  through 
the  pylorus.  There  is  generally  a  certain 
amount  of  tenderness  at  the  pit  of  the 
stomach,  which  is  most  evident  in  the  cases  in 
which  congestion  of  the  liver  is  also  present.. 
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The  appetite  is  variable,  being  usiially 
lessened ;  but  in  other  cases  a  craving  for  food 
is  experienced.  Nausea  is  a  common  symp- 
tom ;  but  vomiting,  in  the  ordinary  run  of 
■cases,  is  not  so  frequent  as  might  be  expected. 
When  the  affection  has  been  induced  by 
drunkemiess,  a  rejection  of  mucus  in  the 
early  morning  takes  place,  and  in  gouty  sub- 
jects this  forms  a  most  distressing  symptom. 
Acid  eructations,  and  a  sour  taste  in  the 
mouth,  are  commonly  complained  of.  These 
probably  arise  from  particles  of  undigested 
food  remaining  entangled  in  the  mucus,  set- 
ting up  acetous  or  lactic  acid  fermentation  in 
the  saccharine  and  starchy  articles  of  diet. 
The  writers  prevailed  upon  a  number  of 
patients  who  were  suffering  from  this  symp- 
tom to  excite  vomiting  in  the  early  morning 
by  driixking  warm  water.  In  every  case  a 
quantity  of  thick,  ropy  mucus  was  rejected, 
and  intermixed  with  it  were  portions  of 
partially  digested  food.  In  some  the  amount 
of  fluid  rejected  was  so  large  that  the  conclu- 
sion could  not  be  resisted  that  the  muscular 
coat  had  been  enfeebled  by  the  inflammation, 
and  had  been  thus  unable  to  completely 
expel  its  contents.  Thirst  is  often  present, 
and,  as  a  general  rule,  is  most  complained  of 
towards  evening.  The  bowels  are  usually 
confined,  but  where  the  catarrhal  condition 
has  extended  to  the  intestines,  frequent  at- 
tacks of  diarrhoea  take  place.  The  urine  is 
high-coloured,  depositing  lithates  ;  but  as  the 
inflammatory  condition  subsides,  it  may  be- 
come of  low  specific  gravity,  alkaline  or 
slightly  acid,  and  may  deposit  pale-coloured 
hthates  or  phosphates.  "Where  the  oral 
cavity  is,  as  is  usually  the  case,  also  inflamed, 
the  throat  presents  a  red,  congested  appear- 
ance. The  tongue  is  large,  indented  with  the 
teeth,  and,  if  the  liver  is  simultaneously  con- 
gested, is  coated  with  a  thickened  epithelium 
of  a  brown  or  yellow  hue.  If  the  catarrh 
have  extended  to  the  salivary  glands,  the 
surface  of  the  tongue  becomes  dry,  or  is 
covered  with  a  white,  creamy  mucus.  If 
the  duodenum  be  affected,  the  patient  is 
liable  to  jaundice  from  obstruction  of  the 
biliary  passages.  Generally  the  results  of 
imperfect  lacteal  absorption  are  shown  in 
loss  of  flesh,  dryness  and  harshness  of  the 
skin,  and  imperfect  nutrition  of  the  hair  and 
nails.  The  pulse  is  ordinarily  slow,  full,  and 
regular.  A  short  cough  is  often  complained 
of.  The  temperature  is  seldom  increased, 
excepting  towards  evening,  and  the  patient 
often  complains  of  coldness  in  the  extremities. 
The  nervous  system  almost  always  suffers. 
There  is  great  wakefulness,  or  the  patient 
wakes  after  a  few  hours  of  broken  and  dis- 
turbed slumber.  Attacks  of  headache  are 
frequent,  the  pain  affecting  chiefly  the  fore- 
head and  eyeballs. 

It  is  necessary  to  notice  two  important 
varieties  of  the  complaint,  both  on  accovmt 
of  their  practical  importance,  and  also  from 


the  little  attention  they  have  received  from 
authors.  In  one  class  of  cases  the  prominent 
symptom  consists  in  the  rejection  of  an 
enormous  quantity  of  mucus.  This  may 
occur  almost  constantly,  vast  amounts  of 
glairy  or  of  blood-stained  mucus  being  re- 
jected. In  other  instances  the  vomiting 
occurs  only  every  few  days,  mostly  after 
breakfast ;  and,  from  the  quantity  expelled, 
it  would  almost  ajipear  as  if  a  gradual  accu- 
mulation took  place  before  each  attac]  . 
until  the  stomach  was  excited  to  get  rid  ot 
it.  There  is  often  no  nausea  preceding  the 
vomiting,  and  but  few  gastric  symptoms  be- 
tween the  attacks.  This  form  of  gastric 
catarrh  is  most  apt  to  occur  in  females,  but 
it  may  also  affect  the  other  sex.  The  second 
variety  appears  to  be  an  eczema  of  the 
stomach ;  at  any  rate,  the  catarrh  of  the 
mucous  membrane  replaces  a  similar  catar- 
rhal condition  of  the  skin,  and  is  often  relieved 
as  soon  as  the  latter  reappears.  In  many 
cases  the  condition  may  be  attributable  to  a 
gouty  diathesis,  of  which  both  the  skin- 
affection  and  that  of  the  stomach  are  the 
expressions.  Still,  this  alternation  between 
the  disorder  of  the  skin  and  stomach  is  not 
infrequently  witnessed  in  practice. 

Diagnosis. — The  only  disease  likely  to  lead 
to  mistakes  in  diagnosis  is  atonic  dj'spepsia  ; 
but  we  may  meet  with  very  rare  cases  of 
chronic  catarrhal  gastritis  that  are  difficult  to 
distinguish  firom  ulceration  and  cancer  of  the 
stomach.  Where,  as  occasionally  happens, 
a  certain  anloimt  of  haematemesis  presents 
itself,  the  diagnosis  between  this  disease  and 
ulceration  requhes  care.  But  in  catarrh 
there  is  usually  some  co-existing  disease  of  the 
heart  or  liver,  or  some  disorder  of  menstrua- 
tion ;  there  is  an  absence  of  pain,  or,  if  pain 
be  present,  it  is  relieved,  not  increased,  by 
food,  as  in  the  case  of  ulcer.  Again,  the 
vomiting  is  less  excited  by  food  ;  the  epigastric 
tenderness  is  slight  and  diffused,  not  confined 
to  one  particular  spot,  as  in  idcer.  Cases  are 
sometimes  mistaken  for  cancer.  The  pain, 
however,  in  gastric  catarrh  is  slighter;  the 
tenderness  comparatively  trifling ;  and  the 
I  haematemesis  is  never  excessive  or  long-con- 
tinued, as  in  cancer.  On  the  other  hand,  in 
the  latter  disorder  there  is  a  more  rapid  loss 
of  flesh  and  strength,  and  more  pallor  of  the 
lips  and  complexion.  The  discovery  of  a 
tumour  in  the  epigastric  region,  or  in  some 
other  organ,  would  remove  all  doubts  as  to 
the  real  nature  of  the  malady. 

Treatment. — The  first  point  as  regards 
treatment  is  to  discover,  if  possible,  the  cause 
of  the  disease.  It  is  useless  to  attempt  to 
relieve  an  inflammation  of  the  stomach,  so 
long  as  the  veins  of  the  organ  remain  in  a 
state  of  congestion  produced  by  a  disease  of 
the  heart  or  lungs.  Cases  that  had  been 
ineffectually  treated  for  months  with  purga- 
tives and  tonics  have  yielded  at  once  to  rest 
and  digitalis,  prescribed  on  account  of  the  dis- 
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covery  of  a  dilated  heai't.  In  other  instances, 
chronic  Bright's  disease,  by  preventing  the 
due  elimination  of  the  effete  matters,  gives 
rise  to  the  gastritis ;  and,  i;nder  such  circum- 
stances, treatment  directed  to  the  relief  of 
the  original  affection  yields  more  satisfactory 
results  than  that  which  would  be  ordinarily 
prescribed  for  inflammatory  dyspepsia.  Con- 
stipation will  be  often  foimd  to  have  preceded 
the  gastxic  symptoms,  which  have  been  pro- 
duced by  the  food  being  too  long  retained  in 
the  stomach,  fii'om  the  diminished  muscular 
activity  of  the  whole  canal.    Here  a  regular 
action  of  the  bowels  is  the  maua  indication 
for  the  rehef  of  the  gastric  catarrh.   There  is 
often,  as  before  mentioned,  a  craving  for  food 
every  two  or  three  hours,  set  up  by  the  pre- 
sence  of  mucus  in  the  stomach.   Numbers  of 
cases  prove  rebellious  to  treatment,  because 
the  patient  persists  in  seeking  temporary 
rehef  by  frequently  cramming  the  stomach 
with  food,  or  because  he  keeps  the  mucous 
membrane  in  a  state  of  excitement  by  stimu- 
lants, taken  under  the  idea  that  debihty  is 
the  cause  of  his  sufferings.    In  the  majority 
of  very  obstinate  cases,  one  or  other  of  these 
habits  requires  to  be  overcome,  before  other 
treatment  can  be  made  available.   The  mere 
removal  of  the  cause  producmg  the  disease  is 
often  sufficient  to  ensm-e  its  cure,  but  in  other 
instances  we  are  forced  to  employ  other 
means.    The  chief  indication  in  the  ordinary 
run  of  cases  is  to  take  off  any  increased  pres- 
sure upon  the  venous  circulation.    In  any 
glandular  structure  we  can  only  effect  this 
object  by  lessening  the  amount  of  blood  flow- 
ing to  it,  or  by  increasing  the  rapidity  of  the 
curculation  through  the  organ  by  stimulating 
its  secretion.    The  first  of  these  objects  in 
-the  case  of  the  gastro-intestinal  tract  is  ac- 
comphshed  by  purgatives,  which  drain  away 
a  large  quantity  of  the  Hquid  portions  of  the 
blood  which  has  to  pass  through  the  vena 
portse.    In  young  and  vigorous  subjects, 
therefore,  salmes,  such  as  the  sulphate  of 
magnesium,  tartarated  soda,  or  the  mineral 
waters  of  Pulhia  or  Friedrichshall,  may  be 
employed.    These  may  be  assisted  by  small 
doses  of  mercurials,  given  every  second  or 
third  night.   The  salines  should  not  be  too 
long  contmued  alone,  as  they  are  apt  to 
enfeeble  the  muscular  powers  of  the  canal. 
After  a  short  period,  it  is  necessary  to  com- 
bine them  with  a  tonic,  such  as  quinine, 
gentian,  or  calumba,  or  with  sulphate  or 
phosphate  of  iron.    In  more  feeble  subjects, 
•or  in  those  who  have  previously  suffered 
from  atonic  dyspepsia,  it  is  better  to  reUeve 
the  congestion  by  stimulating  the  biliary 
secretion.    For  this  purpose,  taraxacum  or 
chamomile  may  be  employed,  assisted  by  a 
pill  each  night,  containing  podophyllm  or 
blue-piU.   In  another  set  of  cases,  where  the 
patient  is  not  robust,  both  objects  may  be 
attempted  at  once— by  the  administration  of 
fioda  and  rhubarb  in  the  day,  assisted  by  an 


occasional  dose  of  blue-pill  at  night,  or  by 
a  course  of  the  Carlsbad  water  every  morn- 
ing. 

It  has  been  before  remarked  how  readily 
fermentation  is  set  up,  whenever  the  secre- 
tion of  the  gastric  juice  is  lessened  or  arrested. 
This  circumstance  must  be  borne  in  mind 
in  the  treatment  of  this  as  well  as  of  other 
gastric  disorders.    As  soon  as  the  more 
urgent  symptoms  of  chronic  gastritis  are 
subdued  in  any  case,  tonics,  such  as  iron, 
calumba,  or  quinine,  along  with  acids,  may 
be  used  to  obviate  the  enfeebled  state  of 
digestion  that  always  results  from  the  long 
continuance  of  the  inflammation. 
_  The  treatment  of  cases  where  large  quan- 
tities of  mucus  are  vomited  must  be  con- 
ducted on  a  different  principle.    Here  the 
venous  system  is  in  a  state  of  passive  con- 
gestion, and  no  active  inflammation  of  the 
mucous  membrane  is  in  progress.    We  must 
use  astrmgents,  the  best  of  which  are  bismuth, 
nitrate  or  oxide  of  silver,  oxalate  of  cerium, 
kino,  tannin,  and  opium.    Purging  makes 
the  patient  worse.    In  order  to  obviate  the 
1  ill-effects  of  the  astringents,  it  is  necessary 
to  give  each  night  a  pill  of  podophyllm  and 
creasote,  or  of  nux  vomica  and  aloes,  or  some 
other  shnilar  preparation.  In  obstinate  cases 
of  chronic  gastritis,  and  especially  where 
there  is  frequent  vomiting  of  mucus,  the 
stomach  should  be  washed  out  every  two  or 
tliree  days  with  Vichy  water  or  a  weak  solu- 
tion of  bicarbonate  of  sodium  (see  Lavage), 
The  patient  should  be  cautioned  not  to  pass 
the  tube  too  frequently.    To  avoid  the  re- 
moval of  the  partly  digested  food,  it  is 
better  to  have  the  operation  performed  in 
the  early  morning.   Many  patients  find,  great 
comfort  from  the  use  of  a  compress,  which 
may  be  worn  either  during  the  day  or,  in 
obstinate  cases,  both  night  and  day.    In  aU 
cases  where  a  compress  is  not  employed  a 
warm  abdominal  bandage  should  be  used. 

Eczema  of  the  stomach  is  most  difficult  to 
treat  satisfactorily,  probably  because  it  de- 
pends on  the  general  state  of  health.  It  is 
best  relieved  by  moderate  doses  of  solution 
of  potash,  taken  a  little  before  the  time  when 
the  scalduig  pain  is  expected,  assisted  by  a 
pill,  every  night,  of  podophyllm  and  creasote. 
In  other  instances,  a  combination  of  bismuth, 
soda,  and  carboHc  acid  is  successful  in  re- 
moving the  pam  after  food.  As  soon  as  the 
urgent  symptoms  have  been  overcome,  bene- 
fit may  be  expected  either  from  the  official 
compound  iron  mixture,  or  from  quinine  com- 
bined with  ammonia.  Flannels  dipped  in  a 
solution  of  common  washing  soda,  and 
covered  with  indiarubber,  may  be  applied 
over  the  epigastrium  with  benefit ;  or  a  hni- 
ment  of  croton  oil  may  be  employed.  The 
latter  must  be  used  with  great  caution,  as, 
from  the  unusual  irritability  of  the  skin,  the 
eruption  is  apt  to  be  very  severe. 

Theoretically,  it  might  be  expected  that  a 
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farinaceous  diet  would  not  be  suitable  in 
these  cases,  inasmuch  as  it  is  apt  to  set  up 
fermentation.  It  is  better  to  confine  the 
patient  to  sparing  meals  of  mutton,  chicken, 
game,  or  fish,  along  with  bread.  Vegetables 
and  fruit  should  be  at  first  avoided,  but  may 
be  freely  used  as  soon  as  the  more  urgent 
symptoms  have  subsided.  The  breakfast 
is  the  most  difl&cult  meal  to  manage,  for  tea 
and  cofi'ee  are  apt  to  disagree  and  increase 
the  mischief.  Dandelion  coffee  is  often  very 
useful  in  such  cases.  It  is  made  by  boiling 
the  roasted  and  dried  root  of  the  taraxactmi 
with  a  quarter  of  its  weight  of  the  best 
coffee.  Where  this  cannot  be  readily  ob- 
tained, the  taraxacum  juice  of  the  Pharma- 
copoeia may  be  taken,  along  with  weak 
coffee.  If  milk  does  not  disagree,  it  may  be 
used,  mixed  either  with  lime-water,  Seltzer, 
or  Vichy  water.  Alcohol  should  be  avoided ; 
but  if  from  long  habit  or  other  circumstances 
its  use  is  nscessary,  a  small  quantity  of  weak 
spirit  and  water  may  be  substituted  for 
wine. 

14.  Stomach,    Lardaceous  Disease 

of. — This  affection  is  an  exceedingly  common 
accompaniment  of  lardaceous  disease  in  other 
organs,  especially  when  the  liver  and  intes- 
tinal tract  are  affected.  It  may  occur  as  the 
result  of  prolonged  suppuration  froni  bone- 
disease,  but  is  most  usually  met  with  in  cases 
of  chronic  pulmonary  phthisis  (87  per  cent, 
ofall  cases  of  chronic  phthisis)  (Fenwick).  As 
a  primary  affection  it  is  excessively  rare,  only 
foin:  cases  being  recorded  (Marfan).  The 
disease  usually  commences  in  the  pyloric 
region,  the  inner  coats  of  the  interglandular 
capillaries  being  the  first  to  show  signs  of 
degeneration.  Next  in  frequency  come  the 
capillaries  which  ramify  on  the  surface  of 
the  mucous  membrane,  and  the  longer  vessels 
situated  in  the  neighbourhood  of  the_  blind 
extremities  of  the  gastric  tubes  and  in  the 
submucosa.  In  an  advanced  case,  almost  the 
whole  of  the  tissue  of  the  wall  of  the  stomach 
is  found  affected.  Large  areas  of  muscular 
tissue  are  completely  lardaceous,  as  well  as 
their  nutrient  vessels.  The  connective-tissue 
elements  give  a  brilliant  reaction  with  the 
aniline  dye,  and  even  the  membrana  propria 
and  the  peptic  cells  may  suffer.  The  vessels 
which  enter  the  solitary  lymphoid  follicles 
are  early  affected  by  the  disease,  and  a 
marked  atrophy  of  the  follicle  is  usually  ob- 
served in  advanced  cases ;  but  the  lymphoid 
elements  themselves  possess  a  considerable 
degree  of  resistance  towards  the  lardaceous 
change. 

Three  results  of  this  degeneration  are 
particularly  to  be  noted.  In  the  first  place, 
as  in  the  case  of  the  kidney,  the  disease  of 
the  vessels  tends  to  deprive  the  secretmg 
cells  of  their  proper  degree  of  nutrition,  and 
hence  we  find  that  lardaceous  disease  is 
always  accompanied  by  well-marked  signs 
of  tubular  gastritis.   Secondly,  hemorrhage 


is  apt  to  occur  from  rupture  of  the  weakened 
wall  of  the  affected  vessels;  and  the  writers 
have  convinced  themselves  by  repeated  ob- 
servations that  the  superficial  ulcerations  so 
common  in  the  pyloric  region  of  advanced 
cases  of  pulmonary  phthisis  originate  in  this 
manner.  Thirdly,  the  lardaceous  degenera- 
tion of  the  muscular  tissue  is  a  potent  factor 
in  the  causation  of  the  dilatation  of  the 
stomach  which  is  so  commonly  found  in 
advanced  cases  of  phthisis. 

The  symptoms  of  lardaceous  disease  pre- 
sent no  striking  peculiarity.  It  must  be 
mentioned,  however,  that  marked  anaemia 
is  usually  present,  and  that  E  dinger  has 
shown  that  free  hydrochloric  acid  is  usually 
absent  from  the  gastric  secretion  in  these 
cases. 

15.  Stomaeh,  Malposition  of.  —  The 

stomach  may  be  displaced  congenitally ;  or 
as  a  result  of  accident  or  disease. 

In  congenital  displacement  the  stomach 
may  be  situated  on  the  right  side  of  the 
body,  the  fundus  pointing  to  the  right  hypo- 
chondrium,  the  pylorus  to  the  left.  But,  as 
ra  such  cases  it  will  be  also  found  that  there 
is  a  similar  malposition  of  the  heart,  hver, 
and  spleen,  no  mistake  in  diagnosis  is  hkely 
to  occur.  As  a  congenital  condition,  the 
stomach  may  occupy  the  left  pleura,  through 
a  partial  arrest  of  development  of  the  dia- 
phragm. It  may  be  also  situated  in  the  left 
pleura,  owing  to  a  rupture  of  the  diaphragm. 
It  is  said  that  such  a  state  has  given  rise  to  a 
mistake  in  diagnosis  between  it  and  pneumo- 
thorax of  the  left  side.  In  both  there  is  a 
clear  sound  on  percussion,  and  a  gurgling 
produced  by  motion  of  the  body.  Besides 
this,  the  pressm-e  of  the  distended  stomach 
has  been  seen  to  displace  the  heart,  _  and 
produce  dyspnoea.  Bamberger  has  pointed 
out  that  in  protrusion  of  the  stomach  into 
the  left  pleura  the  respiratory  sounds  can  be 
heard  in  the  upper  part  of  the  left  lung ;  the 
clear  note  on  percussion  becomes  duller  after 
food ;  and  any  metallic  sounds  that  may  pre- 
sent themselves  are  imconnected  with  the 
breathing  of  the  patient.  The  dyspnoea  of 
congenital  displacement  is  only  occasional, 
not  persistent,  and  it  will  be  found  to  have 
existed  for  years,  instead  of  occurring  sud- 
denly, as  in  pneumothorax.  When  _  the 
hernia  has  resulted  from  an  accident,  it  is 
usually  accompanied  by  vomiting  of  fluid 
containing  sarcinEE,  and  by  other  signs  indi- 
cating that  the  stomach  does  not  get  freely 
emptied  of  its  contents. 

The  organ  may  be  displaced  downwards 
by  the  weight  of  a  tumour  situated  in  its 
coats.  This  is  more  especially  the  case  with 
the  pylorus,  which  is  generally  the  seat  of 
such  a  morbid  change.  Under  these  cu-- 
cumstances,  the  pylorus  may  be  so  depressed 
as  to  occupy  the  right  iliac  region,  or  it  may 
have  fallen  still  lower,  and  be  united  by 
adhesions  to  some  of  the  pelvic  viscera.  In 
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some  cases  the  stomach  is  found  in  the 
contents  of  large  umbilical  and  scrotal 
hernisB.  When  a  stomach  is  much  dilated, 
m  case  no  adhesions  have  been  formed 
between  it  and  some  of  the  neighbouring 
organs,  it  is  displaced  downwards  by  the 
weight  of  its  contents. 

16.  Stomach,  Morbid  Growths  in. — 
The  stomach  is  liable  to  all  the  forms  of 
morbid  growth  that  are  met  with  in  the 
other  structures  of  the  body.  Excepting  the 
breast  and  uterus,  no  part  is  so  frequently 
the  seat  of  mahgnant  disease.  All  the  varie- 
ties of  cancer  attack  this  organ,  and  not 
infrequently  they  are  combined.  Thus  we 
meet  with  scirrhus  and  encephaloid,  or 
scirrhus  and  colloid,  in  the  same  tumour. 

Scirrhus  is  by  far  the  most  common,  con- 
stituting, according  to  the  researches  of  Dr. 
Brinton,  three-fourths  of  the  whole  number. 
Its  most  usual  seat  is  the  pylorus  or  the 
lesser  curvatm-e,  and  here  it  forms  a  tumour 
which  rarely  invades  the  duodenum,  but  tends 
to  surround  the  organ.    When  a  section  is 
made  at  an  early  period  of  the  disease,  the 
distinction  between  the  different  coats  is 
readily  seen.    The  peritoneum  and  the  tissue 
directly  beneath  it  are  thickened ;  the  muscu- 
lar structure  is  of  a  grey  colour,  and  much 
increased  in  bulk,  the  bundles  of  fibres  being 
divided  from  each  other  by  firm  septa  of 
coimective  tissue.    The  mucous  membrane 
covering  the  tumour  may  appear  to  the 
naked  eye  to  be  healthy.    Sooner  or  later 
ulceration  takes  place,  and  a  deep  excava- 
tion results,  with  thickened  elevated  edges, 
and  with  a  base  not  infi:equently  covered 
with  fungoid  projections.  Microscopically 
the  tumour  presents  the  ordinary  appear- 
ances of  scurrhus.    The  muscular  tissue  is 
usually  m  a  state  of  degeneration  near  the 
cancerous  structure,  even  when  it  has  not 
been  invaded  by  the  disease.    The  mucous 
membrane  has  been  more  or  less  diseased 
m  an  the  cases  the  writers  have  examined 
even  at  a  distance  from  the  tumour.  The 
tubes  were  generally  united  to  each  other  • 
and  were,  in  many  places,  in  a  state  of 
atrophy  or  of  fatty  degeneration. 

Encephaloid  cancer  has  affected  the 
stomach  m  about  one-tenth  of  the  cases 
recorded,  according  to  the  inquiries  of  Dr 
Brinton  It  forms  soft,  quickly  growing  no- 
dules, which  project  beneath  the  peritoneum 
or  elevate  the  mucous  membrane.  It  seems 
generally  to  commence,  as  scirrhus  does, 
m  the  submucous  tissue.  When  ulceration 
occurs,  numerous  fungoid  masses,  which  are 
otten  very  vascular,  project  upwards.  The 
muscular  coat  is  more  completely  destroyed 
in  the  neighbourhood  of  the  tumour  than 
m  scirrhus,  and  the  mucous  membrane  is 
generally  diseased  in  aU  parts  of  the  organ 
Xbe  tubes  are  not,  however,  so  much  atro- 
phied as  m  the  harder  form  of  cancer,  but 
are  usually  distended  with  cells,  and  the  sub- 
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tubular  and  intertubular  spaces  are  occupied 
by  cells  of  various  sizes. 

Colloid  cancer  is  generally  associated  with 
scirrhus.  The  structure  feels  softer  than 
when  scirrhus  is  present  alone,  and  consists 
m  part  of  a  gelatinous  material  contained  in 
round  or  oval  spaces  bounded  by  connective 
tissue.  Dr.  Brinton  calculates  that  only 
9  per  cent,  of  all  the  cases  of  cancer  of  the 
stomach  are  composed  of  colloid  uncombined 
with  sciirhus. 

Epithelioma  may  occur  in  two  forms. 
The  most  frequent  variety  presents  itself  as 
soft_  white  masses  in  the  submucosa,  which 
rapidly  destroy  the  subjacent  mucous  mem- 
brane and  tend  to  ulcerate.  Microscopically 
the  growth  is  found  to  consist  of  tubular 
alveoli  which  are  lined  by  columnar  cells, 
while  the  lumen  is  not  infrequently  occupied 
by  nests  of  cells  of  irregular  formation.  The 
stroma  is  deficient,  and  often  represented  by 
an  infiltration  of  small  cells.  The  true 
squamous  epithelioma  is  much  rarer  than 
the  cylindrical  type,  and  is  exclusively  met 
with  at  the  cardiac  orifice,  where  it  obviously 
originates  in  the  lower  end  of  the  oesophagus. 
Ulceration  is  tardy  and  never  very  exten- 
sive. 

Lipoma,  sa/rcoma,  and  adenoma  are  also 
occasionally  met  with  in  the  stomach. 

Tubercle  is  very  rare,  and  only  found 
where  there  has  been  general  tuberculosis. 

Five  cases  of  non-malignant  tumour  of  the 
stomach  are  noted  in  the  post-mortem  re- 
cords of  the  London  Hospital.    In  one  case 
a  tumour— the  nature  of  which  is  not  men- 
tioned—was found  growing  from  the  smaller 
curvature;  one   consisted  in  a  large  cyst 
attached  near  the  pylorus ;  in  a  third  there 
was  a  fatty  tumour  in  a  woman  who  seems 
to  have  died  firom  heart-disease  ;  a  boy  aged 
fourteen  who  had  been  killed  by  an  accident 
presented  a  tumour  attached  to  the  peri- 
toneal coat ;  and  another  who  died  from  a 
perforating  ulcer    had  a  fibroid  tumour 
situated  near  the  ulcer.    In  aU  probability 
niany   have    been    omitted,   as    cases  of 
adenoma  and  other  forms  of  growth  have 
fallen  under  the  notice  of  the  writers. 

The  symptoms  and  other  clinical  relations 
of  morbid  growths  in  the  stomach  are  de- 
scribed under  4.  Cancer. 
17.  Stomach,  Neuroses  of.  — Under 
u  generally  included  cases  in 

which  the  symptoms  point  to  a  functional 
disorder  of  the  stomach,  imaccompanied  by 
ajQy  change  in  the  various  structures  of  which 
the  organ  is  composed.  Looking  at  the  sub- 
ject from  a  physiological  point  of  view,  it 
18  evident  that  the  sensibility,  the  special 
sense,  the  motility,  and  the  vaso-motor  sys- 
tem must  all  be  liable  to  deviation  from  their 
normal  state,  and  should  be  therefore  con- 
sidered, each  of  them,  separately.  But  it  can 
scarcely  be  supposed  that,  in  an  organ  the 
functions  of  which  are  so  important  and  so 
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complicated,  any  one  alteration  from  the 
healthy  state  will  generally  present  itself 
alone  ;  and  on  this  account  it  will  be  ne- 
cessary to  bear  in  mind  that  one  functional 
change  may  be  combined  with  others.  Thus 
a  great  diminution  of  the  special  sense  is 
commonly  associated  with  an  alteration  in 
the  ordinary  sensation  of  the  stomach,  or 
with  a  diminution  in  its  power  of  secretion, 
whilst  an  increase  of  its  sensibility  and  irri- 
tability is  often  accompanied  by  an  aug- 
mented activity  of  the  glandular  apparatus. 

(1)  Neuroses  of  Ordinary  Sensi- 
bility.— Morbid  Sensibility  of  the  Stom  ach. 
Modifications  of  the  sensibility  of  the  diges- 
tive canal,  unattended  by  pain,  are  by  no 
means  uncommon,  and  usually  occur  in  per- 
sons suffering  from  nervous  exhaustion. 
Under  the  name  of  'morbid  sensibility,'  this 
disorder  at  one  time  attracted  considerable 
attention,  and  almost  every  form  of  dyspepsia 
was  referred  to  it.  In  a  case  of  this  kind  the 
patient  can  often  trace  the  passage  of  the 
food  along  the  mucous  membrane,  especially 
when  it  has  been  taken  warm  or  is  of  a  sti- 
mulating character.  In  some  there  is  a  sen- 
sation as  if  the  digestive  tube  were  in  a  state 
of  constant  motion,  and  this  often  gives  rise 
to  a  suspicion  that  the  patient  is  suffering 
from  worms.  When,  as  is  not  infrequently 
the  case,  the  action  of  the  stomach  is  so  im- 
paired that  portions  of  the  food  are  passed  in 
an  undigested  state,  these  insoluble  materials 
are  often  looked  upon  as  indubitable  evi- 
dence of  the  existence  of  parasites.  Others 
describe  a  sensation  that  shows  still  more  the 
«xcited  condition  of  the  nervous  system.  It 
is  as  if  '  a  wave  '  passed  over  and  obscured 
the  mental  faculties  for  a  second,  this  feeling 
heing  instantaneously  followed  by  a  move- 
ment of  flatus  in  the  stomach  or  intestines. 
The  tongue  is  usually  clean ;  the  appetite 
good,  sometimes  craving ;  the  urine  clear,  de- 
positing phosphates  or  the  oxalate  of  calcium. 
The  bowels  are  almost  always  confined ;  and 
in  females  especially,  but  sometimes  also  in 
the  other  sex,  the  abdominal  aorta  may  be 
felt  to  pulsate  with  imusual  force.  These 
evidences  of  disorder  in  the  digestive  canal 
are  always  associated  with  others,  indicating 
a  feeble  condition  of  the  nervous  system. 
Attacks  of  giddiness  and  mental  depression 
are  seldom  absent ;  there  is  usually  loss  of 
strength,  sometimes  general  emaciation  ;  and 
-the  severity  of  these  symptoms  seems  to  be 
increased  by  any  exacerbation  of  the  disorder 
of  the  digestive  organs. 

Cases  of  this  description,  attended  by  great 
irritability  of  temper  or  despondency,  not  in- 
frequently occur  in  persons  of  middle  age 
who  are  hereditarily  predisposed  to  gout  or 
rheumatism  ;  and  the  gastric  symptoms  may 
be  suddenly  replaced  by  muscular  rheu- 
matism or  by  an  attack  of  sciatica. 

The  most  marked  examples  of  this  com- 
plaint, however,  occur  in  women  about  the 


period  of  the  cessation  of  the  menses,  and 
are  attended  with  a  sense  of  fulness  or  dis- 
tension after  the  smallest  quantity  of  food,  or 
these  feelings  may  persist  even  when  all  food 
has  been  refused.  The  appetite  is  bad,  or 
there  may  be  a  loathing  of  food.  The  bowels 
are  usually  constipated,  but  act  readily  with 
aperients.  There  is  often  a  sensation  of  heat 
or  scalding  in  the  mouth  and  tongue,  or  it  is 
described  as  if  the  tongue  had  been  'pep- 
pered.' In  some  instances  the  same  feeling 
is  complained  of  as  extending  down  the 
oesophagus  to  the  stomach ;  and  more  rarely 
there  is  a  loss  of  sensation  in  the  gullet, 
so  that  the  food  cannot  be  felt  as  it  passes 
downwards.  In  other  instances,  the  patient 
feels  faint  after  every  action  of  the  bowels, 
and  has  to  lie  for  hours  in  the  recumbent  posi- 
tion after  their  evacuation.  There  is  almost 
always  rapid  loss  of  flesh  and  strength; 
sleeplessness,  irritabiUty  of  temper,  or  great 
despondency  are  usual  accompaniments  of 
this  condition  ;  and  in  many  cases  neuralgia 
of  the  head,  back,  or  sciatic  nerve  adds  to 
the  sufferings  of  the  patient. 

Treatment. — The  treatment  of  such  cases 
is  very  diflScult,  as  the  patient  is  usually  too 
impatient  to  follow  out  any  regular  course 
that  may  be  recommended.  It  is  advisable 
to  commence  with  sedatives,  such  as  the 
bromide  of  potassium,  and  to  follow  these 
with  tonics.  Travelling  is  almost  always 
beneficial,  but  all  undue  exertion  should  be 
avoided. 

The  diet  requires  careful  regulation,  and 
should  be  varied  according  to  the  condition 
of  the  digestive  organs.  Practically,  the  best 
information  respecting  the  suitability  of  the 
food  may  be  obtained  by  watching  the  sensa- 
tions of  the  patient.  Whatever  meal  has 
been  followed  by  an  augmented  sensibility  of 
the  digestive  canal,  or  by  an  increase  in  the 
mental  distress,  must  have  been  unsuitable 
either  in  quantity  or  quality,  and  observation 
will  soon  show  in  what  way  the  diet  may  be 
best  improved. 

As  a  general  rule,  the  food  should  be 
sparing  in  amount,  and  vegetables,  soups, 
wines,  and  other  ax-ticles  difficult  of  digestion 
or  apt  to  produce  acidity,  must  be  avoided. 
Bread,  lean  meat,  and  farinaceous  food  should 
form  the  chief  articles  of  diet ;  and  all  stimu- 
lants should  be  prohibited,  unless  there  is 
some  special  indication  for  their  employ- 
ment. 

Hypercesthesia  of  the  Stomach. — The  com- 
monest form  of  this  disorder  shows  itself  as 
the  result  of  ulceration  of  the  stomach  occur- 
ring in  young  persons.  It  is  often  exceed- 
ingly rebellious  to  treatment,  and  is  probably 
analogous  to  the  neuralgic  affections  of  the 
ankle  and  knee  that  so  frequently  follow 
injuries  of  these  parts  in  hysterical  females. 

The  usual  history  of  such  a  case  is  that  a 
patient  has  been  suffering  from  the  symptoms 
of  gastric  ulcer,  and  has  been  kept  for  some 
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"time  with  marked  benefit  upon  a  liquid  diet, 
when  without  appai'eut  reason,  although  the 
vomiting  may  have  ceased,  the  pain  retiurns 
as  severe  as  before,  or  even  increases  in 
violence.  Its  chai-acter  also  not  infrequently 
changes.  Sometimes  it  is  as  severe  after 
hquids  as  after  soUds ;  in  other  instances  it 
ceases  for  many  days  and  reappears  without 
any  evident  cause;  or  it  comes  on  directly 
after  the  food  has  been  taken,  but  does  not 
last  during  the  whole  of  the  digestive  pro- 
cess ;  or  it  may  attack  the  patient  more 
severely  at  night,  when  the  stomach  is  empty, 
than  during  the  period  of  its  greatest  activity. 

The  localised  tenderness  characteristic  of 
gastric  ulcer  is  usually  replaced  by  a  general 
sensitiveness  of  the  epigastric  region,  or  the 
whole  of  the  abdomen  appears  unduly  sensi- 
tive, deep  pressure  provoking  less  complaint 
than  a  slight  touch.  The  pain  is  usually  less 
afi'ected  by  exercise  or  standing  than  during 
the  period  of  ulceration,  but  it  is  not  infre- 
quently increased  at,  or  just  before,  the  cata- 
menial  periods.  Under  these  circumstances 
it  will  be  often  observed  that  the  patient  is 
gaining  flesh,  that  the  appetite  is  good, 
sometimes  craving,  and  that  flatulence  is  a 
prominent  symptom,  even  when  pain  is  not 
present.  In  some  cases  there  is  a  well- 
marked  interval  between  the  cessation  of  the 
symptoms  of  ulceration  and  the  appearance 
of  those  of  the  hypersesthesia.  In  other 
patients  the  pain  very  gradually  alters  in  its 
character,  and  it  is  impossible  to  say  when 
the  hypersesthesia  has  replaced  the  suffering 
resulting  from  the  ulceration.  In  fact,  in 
many  cases  it  is  only  by  watching  the  effects 
produced  by  a  tonic  treatment  that  we  are 
able  to  convince  ourselves  of  the  neuralgic 
nature  of  the  complaint. 

Abdominal  Neuralgia. — Neuralgia  rarely 
■occurs  in  the  gastro-intestmal  tract,  except- 
ing as  the  result  of  some  organic  change  in 
it  or  in  the  neighbouring  organs.  Since  the 
abdominal  nerves  are  not  exposed,  as  those 
of  the  limbs,  to  sudden  changes  of  tempera- 
ture, nor  are  surrounded  in  their  course  by 
imyieldmg  bony  structures,  as  the  nerves  of 
the  head  and  face,  they  are  less  liable  to 
this  affection  than  other  parts  of  the  body. 
Again,  as  malaria,  syphilis,  and  gout,  which 
are  the  chief  predisposing  causes  of  neuralgia, 
ordinarily  affect  such  of  the  abdominal  organs 
as  are  but  little  endowed  with  sensitive 
nerves,  it  is  seldom  produced  by  constitu- 
tional ailments.  We  should,  therefore,  be 
most  cautious  in  our  diagnosis  of  idiopathic 
neuralgia  as  affecting  the  digestive  tract. 
Everyone  must  have  seen  how  often  the  sub- 
sequent development  of  an  aneurysm,  a  deep 
abscess,  or  disease  of  the  bones  of  the  spine, 
has  explained  the  cause  of  pains  of  the  abdo- 
men, which  had  been  unhesitatingly  referred 
to  a  mere  nervous  afifection  in  the  early  staee 
■of  the  malady.  ^  ^ 

The  practitioner  will,  however,  encounter 


cases  in  which  there  are  severe  attacks  of 
pain,  evidently  of  a  neuralgic  character,  oc- 
curring in  various  parts  of  the  abdomen. 
They  may  come  on  at  any  time  of  the  day, 
are  not  increased  by  food,  are  usually  aggra- 
vated by  exertion,  either  bodily  or  mental, 
and  are  reheved  by  the  recumbent  position. 
In  some  they  are  accompanied  by  severe 
pains  of  the  head  or  face,  both  pains  coming 
on  and  subsiding  at  the  same  time.  Symp- 
toms of  dyspepsia  are  occasionally  present ; 
more  frequently  they  are  absent.    The  best- 
marked  cases  occur  in  those  who  have  been 
long  in  the  tropics,  or  who  live  in  malarial 
districts;  but  not  infrequently  they  present 
themselves  in  persons  liable  to  gout  who 
have  been  suffering  from  great  mental  anxiety 
or  distress.    Arsenic  and  quinine  are  the 
most  useful  remedies,  and  where  there  is 
much  nervous  exhaustion  the  valerianate  of 
zinc  or  phosphorus  may  be   added  with 
benefit. 

(2)  Weuroses  of  the  Special  Sensi- 
bility of  the  Stomach. — The  appetite, 
which  is  the  special  sense  of  the  stomach, 
and  by  which  the  supply  of  food  required  for 
the  system  is  regulated,  is  frequently  dis- 
ordered. It  may  be  increased,  perverted,  or 
diminished.  Usually  these  changes  result 
from  some  abnoi-mal  condition  of  the  whole 
body,  or  of  some  important  organ,  but  occa- 
sionally they  arise  from  a  nervous  affection  of 
the  digestion  alone. 

A_  great  increase  in  the  desire  for  food 
not  infrequently  accompanies  chronic  gastric 
catarrh.  It  occurs  two  or  three  hours  after 
a  meal ;  is  attended  with  a  sensation  of  giddi- 
ness, faintness,  or  palpitation ;  and  is  relieved 
for  a  time  by  food  or  stimulants.  It  is,  in 
all  probabihty,  produced  by  the  irritation  of 
partially  digested  food,  a  fresh  supply  of 
nutriment  calling  forth  a  new  secretion  of 
the  gastric  juice,  and  thus  affording  tem- 
porary relief. 

There  is  another  form  of  increased  appetite 
which  does  not  arise  from  an  inflammatory 
state  of  the  stomach,  but  occurs  chiefly  in 
young_  females  who  are  of  a  nervous  or 
hysterical  temperament.  The  craving  takes 
place  usually  at  night,  even  after  a  late 
dinner,  and  the  distress  arising  from  it  is 
often  so  severe  that  large  quantities  of  food 
are  consiuned  before  the  appetite  can  be 
appeased.  In  all  probabihty  it  arises  from 
an  excessive  irritability  of  the  stomach,  which 
causes  the  food  to  be  hurried  into  and  along 
the  intestinal  canal  before  digestion  and  ab- 
sorption can  be  completed.  In  many  in- 
stances it  is  associated  with  diarrhoea,  and 
the  stools  consist  largely  of  undigested  ma- 
terials. 

A  complete  faihure  of  appetite  attended 
with  great  wasting  of  the  body  has  been 
described  as  '  anorexia  nervosa.' 

It  seems  to  be  confined  to  young  persons  • 
in  most  instances  it  first  makes  its  appear- 
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ance  between  fifteen  and  twenty.  It  occurs 
chiefly  in  the  female  sex,  but  boys  may  be 
also  the  subjects  of  it.  It  is  much  more 
common  in  the  wealthier  classes  of  society 
than  amongst  those  who  have  to  procure 
their  bread  by  daily  labour. 

The  earliest  indication  of  a  failure  in  health 
is  a  distaste  for  food.  At  first  butchers'  meat 
is  alone  disliked,  and  the  patient  will  partake 
fi-eely  of  fish,  vegetables,  or  fruit.  The  latter 
is  more  generally  chosen,  and  some  will  eat 
oranges  or  apples  when  all  other  kinds  of 
nourishment  are  refused.  There  is  no  vomit- 
ing and  no  complaint  of  pain,  but  in  many 
cases  a  sensation  of  fulness  is  experienced. 
The  bowels  are  almost  always  constipated, 
and  the  evacuations  hard,  dry,  and  knotty. 
The  extremities  are  cold,  especially  at  night, 
the  action  of  the  heart  is  feeble,  and  the 
pulse  is  small,  slow,  and  regular. 

In  almost  every  instance,  even  at  an  early 
period,  the  temper  is  irritable,  the  patient 
becomes  obstinate  and  self-willed,  the  sleep  is 
very  imperfect,  and  dreams  and  nightmare 
form  constant  subjects  of  complaint.   In  one 
case  the  patient  was  liable  to  shght  halluci- 
nations.   Still  more  remarkable  is  the  rest- 
lessness.   One  of  the  writers  has  known  a 
patient  in  this  condition  so  unable  to  remain 
at  home  that  she  would  undertake  railway 
journeys  without  any  apparent  motive,  and 
although  she  knew  they  wotdd  be  followed 
by  attacks  of  severe  exhaustion  that  would 
confine  her  to  her  bed  for  many  days.  Others 
will  take  long  and  purposeless  walks,  and  it 
is  a  matter  of  surprise  how  persons  eatmg  so 
little  can  undergo  so  much  fatigue.  Emacia- 
tion soon  shows  itself,  the  patient  steadily 
loses  weight,  the  cheeks  become  thin,  and 
she  presents  the  appearance  of  advanced 
phthisis.    The  ankles  in  almost  every  case 
begin  to  swell  at  an  early  period,  and  this  is 
often  the  first  symptom  that  alarms  the 
firiends  and  convinces  them  of  the  serious 
nature  of  the  malady.     In  other  instances 
violent  attacks  of  palpitation  have  occurred, 
attended  with  great  dyspnoea  and  fear  of 
instant  death.    The  pulse  under  these  cu:- 
cumstances  is  often  exceedmgly  rapid  (130  or 
140  in  the  mmute),  and  yet  in  two  or  three 
davs  it  may  gradually  faU,  the  exhaustion 
may  pass  off,  and  the  patient  resume  her 
former  state.    The  catamema  are  always 
irregular,  often  suppressed,  and      one  ^ase 
did  not  return  for  five  years,  although  the 
other  symptoms  had  disappeared.     ,  _  . 

In  severe  cases,  where  the  complamt  is 
aUowed  to  proceed  unchecked  by  treatment 
the  situation  of  the  patient  becomes  most 
pitiable.  The  disUke  to  food  mcreases,  until 
it  is  necessary  to  force  it  upon  her ;  and  as 
there  is  Uttle  or  no  thkst,  even  liquids  are 
refused.  The  restlessness,  which  is  so  marKea 
a  feature  in  the  earher  stage,  now  disappears, 
and  the  patient  becomes  less  and  less  capable 
of  exertion,  untH  at  last  she  is  entirely  con- 


fined to  the  recumbent  position.  The  wasted 
limbs  require  to  be  kept  apart,  lest  ulcera- 
tions should  be  produced  by  their  contact, 
and  the  back  and  nates  demand  constant 
attention  to  prevent  the  formation  of  bed- 
sores. The  patient  often  hes  in  a  condition 
of  semi-consciousness,  from  which  she  can 
be  roused,  but  into  which  she  relapses  as 
soon  as  she  is  left  to  herseK.  The  pulse  is 
small  and  feeble,  and  often  very  rapid.  The 
skin  is  dry  and  harsh ;  the  bowels  are  ob- 
stinately confined;  and  the  urine  scanty, 
and  of  low  specific  gravity. 

Even  from  this  condition  the  patient  may 
be  gradually  restored  to  health  by  proper 
treatment ;  but,  as  may  be  readily  imagined, 
many  are  allowed  to  sink  under  the  idea  that 
they  are  suffering  from  tubercular  disease  of 
the  lungs  or  brain. 

Treatment. — As  the  disease  consists  only 
in  the  loss  of  appetite,  whilst  the  power  of 
digestion  remains  intact,  it  is  evident  that 
careful  and  regular  feeding  of  the  patient 
must  be  the  first  principle  in  the  treatment. 
In  the  early  stage  it  is  advisable  to  try  to 
overcome  by  argument  her  disHke  to  food,  as 
the  physician  can  rarely   at   this  period 
rely  upon  the  active  co-operation  of  her 
firiends.    So  long  as  she  can  walk  about,  she 
can  point  out  that  her  activity  is  increased 
rather  than  diminished  by  abstinence,  and 
the  ignorance  of  relatives   generally  leads 
them  to  blame  any  determined  attempt  at 
forcible  feedmg.     Every  means,  therefore, 
should  be  employed  to  tempt  the  appetite, 
and  observation  will  usually  show  that  cer- 
tam  articles  of  diet  are  less  distasteful  than 
others.    In  many  cases  fowl,  game,  or  even 
sheU-fish,  will  be  taken  when  beef  and  mutton 
are  obstinately  rejected;  in  other  cases  vege- 
tables and  fi-uit  are  selected.  Milk  in  various 
forms  should  be  tried,  either  cold  or  thick- 
ened with  vermicelli  or  macaroni;  jellies 
and  farinaceous  puddings  are  sometimes 
acceptable,  and,  although  inferior  to  other 
articles  of  diet  for  the  purpose  of  nutrition, 
they  supply  matter  for  oxidation,  and  thus 
save  the  rapid  waste  of  the  tissues.  Not 
infrequently  the  patient  may  be  mduced  to 
choose  her  own  diet,  and  it  is  then  better  to 
acquiesce  in  her  choice  than  incur  the  risk 
of  increasmg  her  obstmacy  by  msistmg  on 
more  wholesome  food.    In  the  later  stages, 
when  she  has  become  so  feeble  that  she  is 
unable  to  go  about,  forcible  feedmg  should 
be  adopted.   The  patient  ought  to  be  treated 
as  a  person  of  unsound  mmd,  and  moderate 
quantities  of  milk,  soup,  beef-tea,  eggs,  or 
any  other  kind  of  nutritious  food,  must  oe 
frequently  administered.    Friends  are  ne^  er 
to  be  rehed  upon,  but  the  case  should  be 
entrusted  to  a  properly  tramed  ni^«^;^J^ 
must  be  held  responsible  for  carrymg  out 

the  treatment.  naAfiil 
Tonics  of  some  kind  are  f  way  usetuU 
but  the  patient  often  cannot  be  prevailed 


STOMACH,  DISEASES  OF 


917 


upon  to  take  them.  In  the  early  stage,  if 
anajmia  is  present,  we  may  use  some  pre- 
paration of  iron,  such  as  an  effervescing 
citrate  mixture,  the  phosphate,  or  the  sac- 
charatecl  carbonate,  or  it  may  be  combined 
with  quinine  and  strychnine,  or  with  calmnba 
or  quassia,  according  to  the  circumstances 
of  the  case.  "Where  there  is  no  anaemia,  or 
when  iron  disagrees,  zinc  may  be  prescribed, 
especially  the  valerianate  or  the  sulphate. 
In  cases  in  which  the  feeling  of  distension  is 
very  marked,  the  writers  have  seen  more 
benefit  from  the  use  of  pepsin  and  hydro- 
chloric acid  after  meals  than  from  the 
mineral  tonics. 

(3)  Neuroses  of  Motility. — These  are 
the  most  common  and  the  best  known  of 
the  neuroses  of  the  stomach,  but  they  often 
present  considerable  difficulties  both  in  their 
diagnosis  and  treatment.  The  most  usual 
deviations  from  the  healthy  condition  are 
(a)  spasm,  (b)  eructation,  and  (o)  vomiting. 

(a)  Spasm  of  the  Stomach. — Spasm  of 
the  stomach  is  a  common  accompaniment  of 
all  forms  of  dyspepsia  occurring  in  persons 
of  a  nervous  temperament.  It  probably 
arises  from  a  closure  of  the  cardiac  orifice, 
preventing  an  escape  of  gas  from  the  organ 
when  it  is  distended  with  the  products  of 
fermentation.  An  attack  is  usually  pre- 
ceded by  a  sense  of  weight  upon  the  chest, 
or  a  feeling  of  constriction,  arising  from 
imperfect  digestion  of  the  food.  It  gener- 
ally comes  on  a  few  hours  after  a  meal, 
especially  during  the  night,  when  an  escape 
of  the  gaseous  contents  of  the  stomach  has 
been  prevented  by  the  recumbent  position 
of  the  patient.  It  may  be  accompanied  by 
ineffectual  efforts  at  eructation  or  vomiting, 
but  even  when  an  escape  of  some  of  the 
contents  of  the  organ  takes  place,  relief  is 
not  necessarily  obtained. 

The  severity  of  the  attack  depends  much 
upon  its  duration.  "Where  it  passes  away 
quickly,  pain  may  be  the  only  symptom ;  but 
where  the  spasm  is  long-continued  and 
severe,  other  organs  of  the  body  are  liable  to 
be  implicated.  Thus,  the  action  of  the  heart 
may  become  feeble  and  irregular,  the  pulse 
weak  and  fluttering,  the  face  covered  with 
perspiration,  the  extremities  cold,  and  the 
respiration  laboured  and  difficult.  The 
patient  sits  upright,  or  rolls  from  side  to  side, 
in  vain  attempts  to  gain  relief  from  the 
agonising  pain  with  which  he  is  affected. 
The  epigastrium  feels  hard  and  distended, 
and  is  very  tympanitic  on  percussion.  The 
writers  have  seen  the  suffering  so  intense,  and 
the  collapse  so  sudden  and  severe,  that  they 
have  doubted  whether  the  patient  were  not 
suffering  from  perforation  into  the  peri- 
toneum. In  some  instances  the  attack  dis- 
appears as  suddenly  as  it  came  on,  but  more 
generally  it  subsides  gradually. 

Treatment.— The  prevention  of  spasm  of 
the  stomach  requires  the  removal  of  any 


morbid  condition  that  may  be  present,  and 
that  is  capable  of  giving  rise  to  imperfect 
digestion  of  the  food.  It  must  be  borne  in  mind 
that  the  patient  is  almost  always  of  a  nervous 
temperament ;  and  that  if  aperients  are  requi- 
site, they  should  be  combined  with  a  stimu- 
lant or  antispasmodic.  The  diet  must  be 
carefnlly  regulated ;  and  effervescing  liquids, 
as  well  as  articles  of  food  that  are  liable  to 
ferment,  such  as  uncooked  fruit  and  vege- 
tables, wines  and  malt  liquors,  must  be 
prohibited. 

During  an  attack,  if  it  be  of  moderate 
severity,  an  alkali;  combined  with  a  stimu- 
lant and  sedative,  is  usually  sufficient  to 
afford  relief.  For  instance,  a  dose  of  bicar- 
bonate of  sodium  or  of  magnesium,  with 
chloroform  or  ether  and  morphine,  is  gene- 
rally preferred.  In  the  more  severe  cases 
the  subcutaneous  injection  of  morphine  is 
requisite ;  and  if  the  heart  is  much  depressed, 
ammonia  or  brandy  may  be  given,  either  by 
the  mouth  or  in  an  enema. 

The  application  of  heat  and  warmth  to  the 
epigastrium  is  always  of  service,  and  flannels 
wrung  out  of  hot  water  and  sprinkled  over 
with  laudanum  or  turpentine,  and  a  hot- 
water  bottle,  are  favourite  remedies.  In 
some  cases  a  mustard  plaster,  or,  where  the 
pain  resists  other  treatment,  a  hot  bath,  is 
efficacious  in  affording  relief. 

(6)  Eructation. — Eructation  is  a  common 
symptom  of  dyspepsia,  and  is  especially  apt 
to  occur  to  an  excessive  degree  in  women 
about  the  time  of  the  cessation  of  menstrua- 
tion. It  is  usually  associated  with  flatulence, 
constipation,  and  other  signs  of  feeble  diges- 
tion, and  it  often  proves  very  rebellious  to 
treatment.  But  it  may  also  occur  in  the 
young,  as  a  purely  nervous  symptom,  and  is 
then  apt  to  be  very  obstinate.  Eructations 
occasionally  result  from  malaria,  and  one  of 
the  writers  has  seen  them  replaced  by  ahnost 
constant  hiccough,  which  was  relieved  by  a 
course  of  arsenic. 

(c)  Nervous  Vomiting. — It  is  unnecessary 
to  mention  that  vomiting  is  one  of  the  most 
common  symptoms  of  various  affections  of 
the  brain.  It  also  frequently  presents  itself 
in  locomotor  ataxia,  and  may  be  one  of  the 
earliest  symptoms  of  that  disorder.  As  a 
rule,  the  attacks  are  accompanied  by  pains 
in  the  epigastrium,  chest,  or  abdomen,  and  ara 
often  extremely  severe ;  but  the  visiters  have 
seen  persistent  vomiting  unattended  by  pain 
precede  various  affections  of  the  spinal  cord. 
In  most  cases  the  attacks  of  pain  and  vomit- 
ing subside  after  a  few  days,  but  recur  from 
time  to  time.  In  some  instances  they  seem 
to  occur  periodically.  The  pains  are  some- 
times referred  to  the  abdomen,  and  the 
functions  of  the  intestinal  canal  are  mainly 
affected.  The  patient  may  suffer  from  severe 
colic,  attended  with  great  distension  of  the 
abdomen,  and  constipation.  In  others  diar- 
rhoea is  the  most  prominent  symptom,  which 
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may  not  be  accompanied  by  pains  ;  and, 
anless  great  care  be  taken,  mistakes  in  dia- 
gnosis are  certain  to  occur.  The  writers  have 
seen  the  earliest  symptom  consist  in  severe 
neuralgic  pains  about  the  anus,  along  v/ith 
the  passage  of  small  and  frequent  stools. 
This  was  followed  by  frequent  attacks  of 
uncontrollable  vomiting,  and  after  some 
months  the  usual  symptoms  of  tabes  dorsalis 
presented  themselves. 

Vomiting  is  also  a  prominent  symptom  in 
'Addison's  disease,'  probably  from  the 
changes  that  occur  in  the  ganglia  and 
nerves  in  that  disorder ;  but  the  diagnosis 
must  be  determined  by  the  other  symptoms, 
and  by  the  characteristic  appearance  of  the 
patient. 

A  form  of  nervous  vomiting  known  as 
hysterical  vomiting  is  not  infrequent.  It 
occurs  shortly  after  a  meal;  so  quickly, 
indeed,  in  many  cases,  that  the  patient  is 
forced  to  leave  the  table.  It  is  not  attended 
with  nausea,  and  does  not  take  place  when 
the  stomach  is  empty.  What  is  rejected  is 
usually  tasteless  ;  but  when  the  vomiting  oc- 
curs some  time  after  eating  it  is  sour,  from 
the  food  being  more  digested.  In  many 
cases,  although  this  is  by  no  means  neces- 
sary, this  form  of  vomiting  is  accompanied 
by  a  sensation  of  weight  or  uneasiness  after 
eating,  flatulence,  and  other  signs  of  dys- 
pepsia. The  bowels  are  almost  always 
greatly  constipated. 

Although  vomiting  may  occur  at  every 
meal,  only  a  portion  of  what  has  been  taken 
is  rejected,  for  there  is  no  great  loss  of  flesh 
or  strength.  Not  infrequently  the  patient 
looks  unusually  healthy  and  robust,  very 
difi'erent  from  the  emaciated  and  cachectic 
subjects  of  gastric  ulcev.  There  are  usually 
other  manifestations  of  hysteria,  such  as  the 
sensation  of  a  baU  in  the  throat,  difiiculty  of 
swallowing,  or  palpitation.  The  catamenia 
in  most  instances   disordered,  often 


are 


absent ;  but  at  times  they  are  more  frequent 
than  usual,  and  excessive  in  quantity.    _  _ 

There  is  another  form  of  nervous  vomiting 
which  has  but  little  attracted  the  notice  of 
practitioners.  It  occurs  in  persons  who 
have  been  long  exposed  to  malaria,  and  olten 
makes  its  appearance  when  no  other  evi- 
dences of  malarial  poisoning  are  present. 
It  is  probably  from  this  reason  that  its  true 
nature  is  so  commonly  overlooked. 

The  vomiting  is  at  first  only  m  the  early 
morning  or  after  breakfast,  and  does  not 
trouble  the  patient  in  the  subsequent  part  ot 
the  day.  By  degrees  it  becomes  more  con- 
stant, occurring  directly  after  every  meal, 
and  especially  after  solid  food,  and  even 
awaking  him  during  the  night ;  sometunes  the 
food  is  described  as  sticking  m  the  lower  part 
of  the  chest,  and  the  patient  is  uneasy  until  it 
is  rejected.  The  appetite  is  bad,  extreme  de- 
bility is  always  present,  there  is  rapid  loss  ot 
flesh,  the  skin  is  saUow,  the  hps  bloodless. 


the  expression  anxious ;  and  the  appearance 
of  the  patient  is  so  cachectic,  that  the  prac- 
titioner expects  to  find  a  carcinomatous 
tumour  in  the  epigastrium.  The  writers 
have  often  diagnosed  cancer  of  the  stomach 
in  such  cases,  and  have  seen  a  similar  mis- 
take made  by  others ;  and  this  is  the  more 
excusable,  as  the  vomiting  is  often  most  in- 
tractable, and  the  patient  seems  rapidly  to 
lose  ground  in  spite  of  all  the  ordinary  treat- 
ment adopted  to  relieve  him.  When  the 
nature  of  the  malady  is  clearly  appreciated, 
and  quuiine  or  arsenic  employed,  the  vomit- 
ing usually  subsides,  and  improvement  in 
the  general  health  is  often  rapid  and  striking. 

(4)  Neuroses  of  the  Vaso-motor  Sys- 
tem.—The  secretion  of  the  stomach,  which 
is  under  the  control  of  the  vaso-motor  system, 
is  liable  to  be  increased  or  altered  in  various 
neurotic  affections ;  in  some  of  the  cases  of 
gastric  neuralgia,  for  example,  the  pain  is  ac- 
companied by  excessive  acidity.  Whether  the 
augmented  secretion  arises  from  the  nervous 
affection,  or  whether  both  are  the  result  of  a 
general  cause,  such  as  gout,  is  a  question 
we  are  at  present  incapable  of  satisfactorily 
answering.    In  the  neuroses  of  motility  an 
increase  in  the  quantity  of  acid  secreted  ia 
often  a  prominent  symptom.    But  not  only 
alterations  in  the  secretion,  but  even  catar- 
rhal inflammation  of  the  stomach  may  arise 
from  a  morbid  action  situated  in  other  and 
distant  organs;  thus,  we  not  infrequently  see 
vomiting  of  enormous  quantities  of  mucus 
during  menstruation,  no  signs  of  disturbed 
digestion  bemg  present  in  the  intervals.  In 
some  rare  cases  blood  is  vomited  durmg 
menstruation,  and  the  writers  have  seen 
enormous  quantities  of  blood-stained  mucus 
evacuated,  the  digestion  bemg  unaffected  at 
other  times.    In  all  probabihty,  some  ot  the 
cases  of  diarrhoea  that  occur  hi  hysterical 
subjects  result  from  vaso-motor  disturbance. 

18.  Stomach,  Perforation  of.— With 
the  exception  of  a  few  rare  cases  where  the 
coats  of  the  stomach  have  been  penetrated  by 
mechanical  injuries,  or  by  the  extension  ot 
disease  from  some  of  the  neighbouring  organs, 
perforation  of  this  viscus  is  the  result  ot 
laceration.    In  the  majority  of  the  cases  of 
ulceration,  the  peritoneal  covermg  ot  tne 
stomach  inflames  as  the  disease  approaches 
it,  and  the  organ  becomes  attached  to  some 
of  the  adjoining  parts.   In  this  way  a  barrier 
is  formed  against  an  opening  being  made  into 
the  peritoneal  cavity;  and,  as  the  ulceration 
deepens,  its  base  is  formed  of  the  struc  iires 
to  which  the  coats  of  the  stomach  adhere 
It  has  been  calculated  by  Dr.  Brinton  that 
70  per  cent,  of  the  simple  ulcers  situated  at 
the  posterior  sm-face  are  closed  m  by  union 
with  the  pancreas  or  liver.    But  when  this 
Tafeguard  does  not  exist,  the  extension  of  the 
ul  eStion  outwards  finally  reaches  the  pen- 
toneiL,  this  thin  membrane  sloughs,  and  a 
porS  of  the  contents  of  the  stomach  escapes 
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into  the  peritoneal   cavity.     Sudden  and 
violent  peritonitis  is  immediately  set  up, 
which  is  almost  always  folio  v/ed  by  fatal 
consequences.  In  some  cases  the  opening  into 
the  peritoneum  is  found  to  be  closed  with 
lymph,  so  that  peritonitis  is  not  set  up ;  and 
in  others,  instead  of  the  contents  escaping 
from  the  stomach,  a  mere  leakage  occurs 
through  the  peritoneum,  which  is  sufficient 
to  produce  inflammation  of  the  serous  mem- 
brane.   Hence  it  may  happen  that,  instead 
of  general  peritonitis,  circimiscribed  inflam- 
mation is  set  up  by  the  perforation,  and  an 
abscess  follows,  boimded  by  the  neighbouring 
organs,  which  have  become  closely  united  to 
each  other  and  to  the  stomach.    Some  cases 
are  recorded,  where  an  abscess  thus  formed 
was  evacuated  through  the  lung  by  perfora- 
tion of  the  diaphragm,  the  pus  exciting  in  its 
passage  gangrenous  pnetmionia  or  pneumo- 
thorax.   In  one  case  at  the  London  Hospital 
the  patient  was  suffocated  by  the  sudden 
bursting  of  a  perigastric  abscess  ;  in  another 
a  communication  was  estabhshed  between 
the  stomach  and  the  external  surface ;  in  a 
third,  the  stomach  became  adherent  to  the 
duodenum ;  whilst  in  another  the  colon  was 
perforated  by  the  extension  of  a  gastric  ulcer 
through  its  coats. 

Ulcerations  situated  in  the  anterior  surface 
of  the  stomach  are  most  apt  to  perforate  the 
peritoneum,  as  the  greater  mobihty  of  this 
region  lessens  the  chance  of  adhesions  taking 
place.  Simple  ulcerations  are  more  apt  to 
penetrate  the  serous  sac  than  those  of  a  can- 
cerous nature,  as  adhesions  are  much  more 
apt  to  occur  in  the  case  of  the  latter.  Per- 
foration again  takes  place  more  readily  in 
the  young  than  in  those  of  more  mature  age, 
and  it  is  especially  liable  to  affect  females. 
More  than  half  the  cases  amongst  females 
occur  between  the  ages  of  fourteen  and  thirty, 
but  in  the  other  sex  the  effects  of  age  are  not 
80  strongly  marked. 

Symptoms.— In  cases  of  chronic  ulcer,  the 
symptoms  produced  by  the  perforation  are 
preceded,  for  a  more  or  less  lengthened 
period,  by  pain,  vomiting,  or  haematemesis. 
But  m  cases  of  acute  ulcer  the  occurrence 
of  perforation  often  takes  place  with  starthng 
suddenness,  and  the  pain  comes  on  when  the 
patient  believes  herself  to  be  in  perfect  health. 
In  most  instances  careful  inquiry  shows  that 
there  has  been  previously  slight  uneasiness 
I  alter  lood,  flatulence,  or  other  signs  of  dis- 
ordered digestion.  It  is,  however,  important 
to  recognise  the  fact  that  this  terrible  acci- 
dent occasionally  occurs  where  there  has 
been  no  previous  complaint  of  ill-health,  so 
that  any  sudden  and  severe  pain  in  the  abdo- 
men m  a  young  person  should  never  be 
treated  hghtly.  In  a  large  proportion  of  the 
cases  admitted  into  a  hospital,  purgatives  or 
stimulants  have  been  previously  given,  and 
It  has  occasionally  happened  that  castor  oil 
or  some  other  medicine,  has  been  detected  ii^ 


the  peritoneal  cavity  on  examination  after 
death.    The  first  symptom  of  peritoneal  per- 
foration is  a  sudden  and  severe  pain  in  the 
abdomen,  and  this  is  not  necessarily  referred 
to  the  region  of  the  stomach.    It  is  quickly 
followed  by  retching  or  vomiting ;  and  when 
the  patient  is  seen  by  the  practitioner,  the 
symptoms  of  general  peritonitis  are  present 
in  a  marked  degree.    The  patient  lies  upon 
his  back,  with  his  knees  raised,  dreading  to 
make  the  slightest  motion,  speaking  only  in 
a  slow  and  guarded  manner,  and  breathing 
quickly  and  carefully,  lest  the  action  of  the 
diaphragm  and  abdominal  muscles  should 
increase  his  suffering.     The  face  is  pale, 
covered  with  a  cold  sweat,  and  expressive  of 
suffering  and  anxiety  ;  the  whole  abdomen 
tense,  and  so  excessively  tender  that  the 
shghtest  pressure  is  dreaded;   the  pulse  is 
quick,  small,  and  compressible  ;  the  extremi- 
ties are  cold;   and  the  bowels  obstinately 
confined.     The  patient  may  either  sink  in 
the  stage  of  collapse,  or  the  pulse  may  recover 
its  strength,  the   extremities  regain  their 
warmth,  and  death  may  occur  from  peri- 
tonitis some  days  later.    Occasionally  peri- 
tonitis   occurs    without    collapse.  Well- 
authenticated  cases  of  recovery  are  exces- 
sively rare.    When  perforation  of  the  colon 
takes  place  from  the  extension  of  a  gastric 
ulcer,  the  pain  is  often  very  severe,  from 
the  co-existence   of   peritonitis;   and  the 
sudden  appearance  of  faeces,  or  of  foetid  gas, 
in  the  vomited  matters,  indicates  the  pre- 
sence of  an  opening  into  the  large  intestine. 
In  other  cases,  the  communication  between 
the  organs  appears  to  be  of  a  valvular  kind, 
so  that  severe  diarrhoea  may  occur  from  the 
entrance  of  the  gastric  contents  into  the  gut, 
without  any  appearance  of  fseculent  matters 
in  the  fluid  rejected  from  the  stomach. 
Where  perforation  of  the  diaphragm  has 
taken  place,  there  has  usually  been  severe 
febrile  action,  with  great  pain  in  the  side  or 
epigastrium,  followed,  after  an  interval  of 
some  time,  by  the  symptoms  and  physical 
signs  of  pneumothorax  or  gangrenous  pneu- 
monia. _  As  gas  usually  escapes  from  the 
perforation  into  the  peritoneal  cavity,  there 
is  generally  a  great  and  uniform  swelling  of  the 
whole  abdomen ;  and  the  normal  dulness  of 
the  liver  is  replaced  by  a  tympanitic  sound, 
from  the  organ  having  been  pushed  back- 
wards by  the  gas.    Former  adhesions,  how- 
ever, between  the  liver  and  the  parietes  of 
the  abdomen  may  prevent  the  appearance  of 
this  latter  sign;  and,  on  the  other  hand, 
coUs  of  distended  intestines  may  overlap  the 
liver,  and  so  present  a  tympanitic  soimd  on 
percussion,  when  perforation  has  not  occurred. 
In  the  latter  case,  the  abdominal  swelling  is 
not  so  uniform  as  in  cases  of  perforation.  If 
the  patient  should  survive  thfrty-six  or  forty- 
eight  hours,  evidence  of  the  presence  of  fluid 
in  the  peritoneum  may  be  obtamed.   See  la. 
Abscess  around. 
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Diagnosis. — Peritoneal  perforation  is  most 
apt  to  be  confounded  with  colic,  or  the  pas- 
sage of  a  bUiary  or  a  renal  calculus.    In  all 
these  cases  there  is  the  occurrence  of  sudden 
and  severe  excruciating  pain  in  the  abdomen, 
often  attended  by  vomiting  ;  and  all  may  be 
accompanied  with  great  depression.    In  per- 
foration, however,  the  patient  Ues  in  the 
recumbent  position,  with  the  legs  drawn  up ; 
whilst  in  the  passage  of  calculi  or  colic  he  is 
restless  and  tosses  about.    In  the  former  the 
pulse  is  rapid,  and  there  is  intense  abdominal 
tenderness;  in  the  latter  the  patient  often 
seeks,  by  pressure  over  the  seat  of  the  pain, 
to  relieve  his  suffering,  and  the  pulse  is  but 
little  quickened.     In  perforation,  there  is 
often  a  history  of  symptoms  indicating  gastric 
ulcer;  in  cohc,  not  infrequently,  an  account 
of  previous  attacks  of  a  similar  description. 

Treatment. — The  main  chance  the  patient 
has  of  escape  from  death  is  in  the  most  per- 
fect rest,  both  of  the  whole  body  and  of  the 
digestive  canal.  Pood  and  drink  of  every 
kind  must  be  forbidden,  and  even  enemata 
should  be  avoided.  A  full  dose  of  opium 
must  be  administered — as  much  as  two  grains, 
and  a  smaller  quantity  repeated  every  two 
or  three  hours  subsequently.  Cold  apphca- 
tions  externally  have  been  recommended,  but 
it  will  be  generally  found  that  warm  fomen- 
tations give  more  relief.  If  improvement 
take  place,  it  will  be  better  to  support  the 
strength  of  the  patient  for  some  time  by 
nutrient  enemata,  than  by  food  given  by  the 
mouth. 

Many  cases  are  now  on  record  where  sur- 
gical treatment  has  been  resorted  to  when 
perforation  of  the  organ  has  been  diagnosed. 
But  although  the  performance  of  abdominal 
section  is  simple,  the  task  of  discovering  a 
small  perforation  in  the  posterior  wall  of  the 
stomach  and  in  the  midst  of  the  numerous 
soft  adhesions  which  co-exist,  has  mostly 
rendered  the  operation  unsuccessful.  Several 
times,  when  the  perforation  occurred  in 
the  anterior  wall  of  the  organ,  it  has  been 
found,  and  the  edges  of  the  aperture  carefully 
united  by  stitches  ;  but  in  aknost  every  m- 
stance  the  patient  eventually  succumbed._  It 
may  be,  however,  that  when  the  diagnosis  of 
perforation  can  be  made  with  greater  cer- 
tainty, and  the  operation  undertaken  at  an 
early  period,  a  greater  measure  of  success 
may  attend  what  is  at  present  merely  a  for- 
lorn hope.  .  rnv 

19.  stomach,  Softening  of.  —  There 
are  few  stomachs  exammed  after  death, 
more  especially  during  the  warmer  months 
of  the  year,  that  do  not  show  some  signs 
softening.  When  this  change  is  only  slight, 
the  surfaces  of  the  rug£E  alone  seem  softened, 
and  have  a  semi-transparent  appearance. 
When  it  is  more  extensive,  the  whole  ot  the 
lining  membrane  covering  the  fundus  has  a 
smooth,  thin,  translucent  appearance,  and  is 
either  readily  detached  by  the  finger,  or  forms 


a   slimy  mucus    overlying  the  subjacent 
coats.    Where  the  process  has  proceeded 
still  farther,  the  muscular  and  peritoneal 
layers  are  soft  and  pulpy ;  and  occasionally 
the  organ  is  perforated,  and  the  contents  are 
found  in  the  cavity  of  the  peritoneum.  More 
rarely  still,  the  softening  affects  the  neigh- 
bouring organs,  the  oesophagus  or  diaphragm 
being  perforated;  and  the  gastric  contents 
may  be  foimd  in  the  left  pleura.    The  nature 
of  this  process  has  given  rise  to  no  small 
discussion.    John   Hunter,  who   first  re- 
marked its  occurrence  in  healthy  persons 
who  had  been  killed  by  accidents,  attributed 
it  to  the  action  of  the  gastric  fluid  upon  the 
stomach  after  death.    Some  pathologists  of 
eminence,  whilst  admitting  that  softening 
may  result  from  post-mortem  solution,  con- 
tend that  certain  forms  of  this  condition 
occur  during  life  and  differ  in  their  character 
from  cadaveric  changes.     Rokitansky  dis- 
tinguishes two  primary  forms  of  softening: 
one  a  disease  of  infant  life,  called  gelatinous 
softening,  in  which  the  whole  fundus  is  con- 
verted into  a  greyish,  transparent  jelly,  and 
which  is  usually  an  accompaniment  of  cere- 
bral affections ;   the  other,  in  which  the 
parietes  of  the  stomach  are  converted  into  a 
dark-brown  pulp,  occurs  either  in  diseases  of 
the  brain,  or  as  a  sequela  of  typhus  fever, 
pysemia,  acute  tuberculosis,  acute  cancer, 
and  other  diseases.     One  chief  cause  of 
difference  in  the  appearances  of  these  forms 
is  the  state  of  the  blood-vessels.    In  the  first 
the  pallor  arises  from  the  ansemic  condition 
of  the  lining  membrane ;  whilst  in  the  latter 
the  dark-brown  colour  is  probably  dependent 
on  the  action  of  the  acid  upon  the  blood  con- 
tained in  the  distended  veins  and  capillaries. 
Notwithstanding  the  authority  of  the  dis- 
tuiguished  pathologist  just  named,  it  is  gene- 
rally beheved  at  the  present  day  that  aU  the 
various  forms  of  softening  are  merely  the 
result  of  post-mortem  digestion,  and  that  the 
differences  in  appearance  between  them  are 
only  the  effects  of  the  varying  amount  of  acid 
that  may  exist  in  the  stomach  at  the  time  of 
death. 

Certain  circumstances  have  been  found  to 
favour  the  occurrence  post-mortem  soften- 
ing of  the  stomach :  (1)  The  condition  of  the 
atmosphere  at  the  tune  of  death  is  one  ele- 
ment. It  was  in  summer  that  the  cases 
occurred  that  first  attracted  the  attention  ot 
Hunter,  and  it  is  found  that  the  extent  ot 
softening  which  occurs  in  cold  weather  is 
comparatively  trifling  to  what  is  observed  m 
the  warmer  months  of  the  year.  This  is 
what  might  have  been  anticipated,  for  we 
know  that  heat  is  requisite  ua  order  that 
artificial  digestion  should  proceed  quickly. 
(2)  The  amount  of  the  contents  of  the  stomacQ 
exercises  a  considerable  mfluence.  VVben 
death  has  occurred  whUst  the  stomach  is 
empty,  little  or  no  softening  occurs,  but  H  « 
contain  food  the  mucous  membrane  is  sure 
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to   present  some  indications   of  change. 
(3)  The  nature  of  the  contents  of  the  stomach 
is  stUl  more  important  in  determining  the 
amount  of  softening.    It  is  well  known  that 
the  presence  of  an  acid  in  the  gastric  juice 
is  requisite  for  the  performance  of  digestion, 
and  we  consequently  find  that  there  is  the 
greatest  extent  of  change  where  there  is  a 
large  amount  of  acid  in  the  contents  of  the 
stomach  at  the  time  of  death.    This  fact  has 
been  ingeniously  used  to  explain  why  the 
j)ost-niortem  changes  are  so  extensive,  as  re- 
marked by  Eokitansky,  in  disease  of  the  brain 
and  in  the  case  of  children.    It  is  believed 
that  an  unusual  amount  of  acid  is  secreted 
in  cerebral  affections,  as  we  know  is  the  case 
in  certain  irritations  of  the  Liver  and  kidney ; 
and  as  the  food  of  children  is  mostly  com- 
posed of  milk,  it  is  assumed  that  the  lactic 
acid  resulting  from  its  decomposition,  united 
with  the  pepsin  contained  in  the  stomach, 
forms  a  digestive  fluid   possessing  great 
activity.    (4)  The  condition  of  the  stomach 
as  regards  the  amount  of  pepsin  stored  up  in 
it  exercises  a  considerable  influence  upon  the 
chance  of  its  softening.    It  has  been  else- 
where shown  that  in  typhoid  fever,  chronic 
Atrophy,  and  chronic  hyperemia,  the  amount 
of  pepsin  stored  up  in  the  gastric  mucous 
rnembrane  is  very  small,  and  it  is  in  these 
disorders  that  we  meet  with  very  little  altera- 
tion in  the  organ  after  death.    (5)  Another 
point,  which  has  not  attracted  sufficient 
iiotice,  is  that  the  texture  of  the  organ  varies 
in  different  cases,  and  that  some  stomachs 
more  readily  yield  to  the  solvent  action  of 
the  gastric  juice  than  others.    To  prove  this 
the  writers  placed  in  an  artificial  digestive 
fluid  equal  portions  of  three  human  stomachs. 
The  first  was  normal ;  the  second  in  a  state 
of  fatty  degeneration;  whilst,  in  the  third, 
the  gastric  tubes  were  replaced  by  fibrous 
tissue,  and  the  blood-vessels  were  much  con- 
gested. After  a  few  hours'  digestion  the  first 
piece  was  found  reduced  to  a  pulp ;  the  second 
was  gelatinous,  and  of  a  yellow  colour ;  the 
thurd  formed  a  black,  opaque  mass,  quite 
unlike  the  others.    Here,  it  wiU  be  observed, 
the  colour  and  appearance  of  the  different 
specimens  varied;  and  in  many  cases,  as 
for  example  m  children,  the  softness  of  then: 
healthy  mucous  membrane  greatly  deter- 
nunes  the  rapidity  and  completeness  with 
which  the  gastric  fluid  acts  upon  it.  To 
ascertam  if  this  were  correct,  four  pieces  of 
stomach  were  placed  in  very  dilute  hydro- 
chloric acid.    The  first  was  taken  fi:om  a 
healthy  dog  and  was  soft ;  the  second  from 
a  healthy  human  subject;   the  third  and 
fourth  from  women  who  had  died  from 
cancer  of  the  breast,  the  mucous  membrane 
of  whose  stomachs  was  extensively  atrophied 
After  three  hours'  digestion  at  100°  P  the 
first  broke  up  into  fragments ;  the  second  was 
reduced  to  a  pulp ;  whilst  the  third  and 
lourth  showed  only  a  little  softening  on  their 


surfaces,  but  were  in  other  respects  unaltered. 
The  completeness  with  which  the  first  two 
were  dissolved  was  found,  from  other  experi- 
ments, to  have  partly  arisen  from  the  acid 
being  imbibed  by  the  tissue,  and  coming  into 
contact  with  the  pepsin  stored  up  in  the 
gastric  cells,  which  were  absent  in  the  dis- 
eased structures  of  the  third  and  fourth 
specimens. 

Softening  of  the  mucous  membrane  of 
the  stomach  may  also  occur  without  post- 
mortem solution.    During  the  continuance 
of  the  cattle-plague  the  animals  affected 
were  kiUed,  and  in  some  cases  the  stomachs 
were  immediately  removed  and  brought  to 
one  of  the  writers.   In  each  case  the  mucous 
membrane  was  very  soft,  and  presented,  under 
the  microscope,  the  usual  appearances  of  acute 
gastritis.    Again,  in  certaui  disorders — as, 
for  example,  in  cancer  of  the  uterus — the 
gastric  mucous  membrane  is  very  soft,  even 
when  there  is  no  appearance  of  cadaveric 
change.    This  softness  probably  arises  from 
imperfect  nutrition,  and  is  analogous  to  the 
fatty  heart  so  commonly  met  with  in  such 
cases.    Patty  degenerations  of  the  stomach 
are  by  no  means  uncommon— for  instance, 
the  whole  membrane  has  been  found  in  this 
state  in  a  case  of  gastric  ulcer ;  and  we  can 
scarcely  suppose  that  an  organ  in  such  a 
condition  can  have  the  same  firmness  as 
when  the  glandular  textm-e  is  in  a  perfectly 
healthy  state. 

20.  Stomach,  Syphilis  of.— The  fact  that 
syphHis  ever  affects  the  gastric  mucous  mem- 
brane is  denied  by  many  authors,  and  is  very 
generally  overlooked  by  practitioners;  but 
the  subject  is  so  important  from  a  practical 
point  of  view,  that  it  seems  necessary  to 
devote  some  attention  to  its  consideration. 
In  the  post-mortem  records  of  the  London 
Hospital  three  cases  of  ulcer  of  the  stomach 
are  mentioned,  of  which  one  presented  old 
syphihtic  ulcers  on  the  leg ;  in  another  there 
was  a  syphihtic  testis   along  with  fibroid 
changes  in  the  liver  and  kidney  of  a  syphilitic 
nature,  and  also  fibroid  disease  at  the  apices 
of  the  lungs ;  whilst  in  a  third  there  was  also 
a  syphilitic  affection  of  the  testis.    But  in 
a  considerable  number  of  cases  there  were, 
along  with  chronic  gastric  ulcer,  fibroid 
changes  in  the  lungs,  liver,  or  kidneys  ;  and 
where  a  number  of  organs  are  thus  simiil- 
taneously  affected,  the  writers  have  usually 
been  able  to  obtain  a  history  of  syphilis. 
Chronic  gastritis  of  an  obstinate  character 
often  shows  itself  in  those  who  have  suffered 
from  syphiHs  ;  and  in  such  cases,  as  well  as 
in  chronic  ulcer,  the  most  marked  relief  is 
frequently  afforded  by  the  administration  of 
the  iodide  of  potassium.  The  fact  that  chronic 
ulcer,  with  hypertrophy  of  the  stomach,  is 
apt  to  occur  in  advanced  cases  of  tertiary 
syphilis  had  been  noticed  by  Virchow,  Leudet, 
and  Lancereaux.    Gummata  have  also  been 
found  situated  in  the  submucous  tissue  in  the 
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neighbourhood  of  the  lesser  curvature,  and  in 
close  proximity  to  a  cicatrix  of  an  old  ulcer 
(Corml).  Engel  states  that  10  per  cent,  of  all 
chronic  gastric  ulcers  are  preceded  by  syphilis, 
whilst  Lang  asserts  that  20  per  cent,  of  all 
ulcers  occur  m  syphihtic  subjects.  On  the 
other  hand,  Chvostek  only  found  one  case 
of  syphilis  among  143  instances  of  duodenal 
ulcer.  Although  there  is  thus  a  considerable 
difference  of  opinion  respecting  the  frequency 
with  which  gastric  disorders  follow  the  in- 
fection of  syphilis,  the  practitioner  will  do 
well  to  bear  in  mind  the  possibihty  of  its 
occurrence  in  any  chronic  case  that  has 
proved  rebellious  to  ordinary  treatment. 

21.  Stomach,  Tubercxilar  Disease  of. 
The  occurrence  of  ulcer  of  the  stomach  in 
persons  who  have  died  of  phthisis  has  been 
already  mentioned;  but  as  the  subject  is  of 
practical  importance,  some  further  observa- 
tions seem  necessary.  Ordinarily  the  ulcera- 
tions are  not  of  a  tubercular  character. 
Tubercular  disease  of  the  stomach  is  indeed 
very  rare  ;  only  two  have  been  found  out  of 
two  thousand  post-mortem  examinations  on 
cases  of  pulmonary  phthisis  (Soltau  Fen- 
wick).  Amongst  the  cases  on  record  the 
greater  number  have  occurred  in  children. 
The  disease  is  never  primary ;  but  in  every 
case  which  has  been  verified  by  a  necropsy 
the  lungs  have  been  the  seat  of  tuberculous 
mischief.  In  nearly  every  instance  the 
intestine  has  been  in  an  advanced  state  of 
disease  ;  in  fact,  the  affection  of  the  stomach 
might  be  said  to  be  the  result  of  an  intestinal 
tuberculosis  progressing  upwards.  In  two 
instances  on  record  tuberculous  peritonitis 
co-existed  with  the  gastric  lesion.  This  pecu- 
liar exemption  of  the  gastric  mucous  mem- 
brane from  tubercular  invasion  appears  to 
depend  upon  two  causes.  In  the  first  place, 
the  acid  secretion  of  the  organ  is  prejudicial 
to  the  development  of  the  bacilli  (Koch); 
while,  in  the  second  place,  the  lymphoid 
tissue,  which  is  always  the  favourite  point 
of  attack,  exists  only  in  very  small  quantities 
in  the  stomach,  and  is  situated  deeply  in  the 
mucous  membrane.  That  children  are  more 
liable  to  the  disease  than  adults  may  be  ex- 
plained by  the  fact  that  they  almost  always 
swallow  their  expectoration,  and  thus  intro- 
duce large  quantities  of  the  baciUi  directly 
into  the  stomach. 

The  disease  commences  by  the  growth  of 
miliary  tubercle  in  the  submucous  tissue  of 
the  stomach.  The  granulations  increase  in 
size,  undergo  central  caseous  degeneration, 
and  by  their  coalescence  form  small  areas  of 
necrotic  tissue,  over  which  the  mucous  mem- 
brane is  rapidly  destroyed. 

Certain  characteristics  serve  to  distinguish 
the  tubercular  from  the  simple  forms  of 
ulceration.  In  position  they  usually  affect  the 
pyloric  end  of  the  stomach,  in  the  neighbour- 
hood of  the  smaller  curvatiure.  They  are 
seldom  round  in  shape,  being  more  generally 


oval  or  scalloped  in  outline.  The  edges  are 
irregular  and  infiltrated  ;  the  base  is  yellowish 
in  colour  and  granular  in  appearance ;  and  they 
are  usually  shallow,  seldom  extending  deeper 
than  the  muscular  layer.  Around  the  ulcer 
may  be  observed  many  solitary  tubercles, 
varying  in  size  and  shape.  The  peritoneal 
surface  of  the  ulcer  is  covered  with  miliary 
tubercle,  which  may  also  be  seen  arranged 
in  radiating  lines  along  the  course  of  the 
efferent  lymphatics.  With  the  microscope 
the  ordinary  tubercular  formation  can  be 
observed,  with  plentiful  bacilli. 

The  symptoms  of  tubercular  disease  of  the 
stomach  are  very  equivocal.  Occasionally 
fatal  hsematemesis  has  occurred ;  in  other 
instances  perforation  has  proved  fatal.  In 
one  case  a  tubercular  ulcer  of  the  transverse 
colon  formed  a  communication  with  the 
stomach — gastro-coHc  fistula  (Oppolzer). 

22,  Stomach,  Ulcer  of  the.— Ulcera- 
tion of  the  stomach  occurs  both  {a)  in  an 
acute  and  [b)  in  a  chronic  form,  although  the 
description  of  the  disease,  as  usually  given 
by  authors,  is  based  upon  the  latter  alone. 

{a)  Acute  Ulcer  of  the  Stomach. — 
This  form  occasionally  presents  itself  in  infec- 
tious disorders,  such  as  pyaemia,  erysipelas, 
and  typhoid  fever.  Out  of  100  cases  of  gastric 
ulcer  recorded  in  the  post-mortem  registers 
of  the  London  Hospital,  three  had  occtu-red 
after  severe  injuries  to  the  limbs,  and  two 
after  erysipelas.  The  ulcers  were  smaU  in 
size,  numerous,  and  scattered  over  the  siu:- 
face  of  the  mucous  membrane.  They  ap- 
peared to  have  commenced  as  haemorrhages 
in  the  mucous  membrane,  the  parts  afi'ected 
being  afterwards  removed,  in  all  probability 
by  the  action  of  the  gastric  juice.  Ulcer- 
ations of  the  duodenum  following  severe 
burns  of  the  body  were  first  described  by  the 
late  Mr,  Ciurling  from  cases  observed  in  the 
London  Hospital ;  and  in  two  instances 
ulceration  of  the  stomach  is  mentioned  in 
the  post-mortem  records  as  being  found  in 
such  cases.  In  the  opinion  of  the  writers, 
the  ulcerations  found  in  persons  dying  fi:om 
pyaemia  and  erysipelas,  as  well  as  after 
bums,  are  due  to  the  absorption  of  dele- 
terious substances  from  the  affected  parts. 
Acute  ulcers  occur  also  in  the  later  stages 
of  heart-disease,  especially  where  great  con- 
gestion of  the  portal  system  has  been  pro- 
duced by  disease  of  the  mitral  valve.  Here 
also  the  first  step  in  the  production  of  the 
ulcers  is  haemorrhage  into  the  mucous 
membrane.  From  the  examination  of  a 
case  of  gastric  ulcer  occurring  in  the  course 
of  typhoid  fever,  the  writers  are  disposed  to 
believe  that  the  morbid  change  commences 
in  the  solitary  glands  of  the  stomach,  and 
to  attribute  the  small  perforating  ulcers  that 
occasionally  occur  in  young  persons  to  ulcer- 
ation of  the  same  structures.  . 

Symptoms.— Although  pam  is  occasionaUy 
complained  of  in  cases  of  acute  gastric  ulcer. 
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this  is  by  no  means  common.  Even  in  the 
perforating  ulcer  of  young  females,  pain 
rarely  precedes  the  faintings  or  haimatemesis 
which  are  ordinarily  the  first  indications  of 
the  disorder.  In  other  instances  the  sj'mp- 
toms  of  acute  peritonitis  present  themselves 
suddenly  in  a  person  who  supposed  himself 
to  be  in  perfect  health  up  to  the  time  of  the 
attack;  and  on  fost-mortem  examination 
a  small  ulcer  is  discovered  which  has 
perforated  all  the  coats  of  the  stomach, 
although  the  most  careful  microscopical  ex- 
amination fails  to  discover  any  evidence  of 
mischief  beyond  the  edges  of  the  sore.  The 
most  common  indications  of  an  acute  ulcer 
are  persistent  vomiting  of  mucus  or  mucus 
mixed  with  blood,  or  a  severe  haemorrhage 
taking  place  suddenly  from  the  stomach. 
There  is  often  in  pyaemia  and  cardiac  cases 
tenderness  on  pressiu-e,  but  this  has  not  been 
observed  by  the  writers  either  in  typhoid 
fever  or  in  the  acute  perforating  ulcer. 

Treatment. — As  the  ulcerations  are  the 
direct  consequences  of  other  maladies,  treat- 
ment can  only  be  directed  to  reUeve  any 
dangerous  symptoms  to  which  the  ulcers 
may  give  rise.  Haematemesis  requires  the 
use  of  ice  and  astringents,  whilst  peritonitis 
arismg  from  perforation  should  be  treated 
according  to  the  methods  recommended  for 
that  disorder. 

(6)  Chronic  Ulcer  of  the  Stomach. 
Anatomical  Characters  and  Pathology. — 
Chronic  ulcerations  of  the  stomach  are  of  fre- 
quent occurrence,  being  present,  according  to 
the  researches  of  Dr.  Brinton,  m  about  5  per 
cent,  of  the  deaths  arising  from  all  causes. 
The_  ulcers  are  usually  round  or  oval,  varying 
in  size,  as  a  general  rule,  from  the  diameter 
of  a  fourpenny.piece  to  that  of  a  half-crown. 
They  have  been  found  to  destroy  hfe  when  so 
small  that  the  most  careful  search  was  neces- 
sary to  ascertain  their  existence,  and,  on  the 
other  hand,  they  may  be  met  with  many 
inches  in  diameter.    When  of  recent  forma- 
tion, the  edges  are  sharp,  and  the  sore  looks 
as  if  a  portion  of  the  mucous  membrane  had 
been  punched  out ;  but  when  the  ulcer  has 
lasted  for  some  time,  the  edges  are  hard,  cal- 
lous, and  adhere  to  the  subj  acent  tissue.  The 
diameter  of  the  ulcer  usuaUy  lessens  from 
above  downwards  ;  so  that,  in  case  the  peri- 
toneum has  given  way,  the  perforation  may 
be  a  mere  chmk.  The  base  of  the  ulcer  may 
be  formed  either  of  the  muscular  coat  or  peri- 
toneum, or  of  some  of  the  neighbouring  organs 
—such  as  the  pancreas,  liver,  or  spleen— 
which  have  become  attached  to  the  stomach 
by  adhesions  MicroscopicaUy,  in  recent  cases 
the  writers  have  generally  found  the  tubes 
around  the  ulcer  healthy,  with  the  exception 
that  a  few  blood-globules  are  extravasated 
amongst  them.  In  older  cases,  the  surround- 
ing tissues  are  matted  together,  and  the  tubes 
are  compressed  and  atrophied,  whilst  the 
newly  formed  fibrous  tissue  closely  unites  the 


edges  of  the  lesion  to  the  parts  below  and 
around  them.  But  the  mischief  is  always 
confined  to  the  neighbourhood  of  the  ulcer, 
and  we  never  discover  a  general  atrophy  of 
the  secreting  structm-es  of  the  stomach,  as  in 
mahgnant  disease.  At  the  most,  the  mucous 
membrane  presents  the  signs  of  fatty  de- 
generation, or  the  usual  appearances  of  acute 
or  chronic  catarrhal  gastritis.  Where  the 
ulceration  is  spreading,  the  tubes  imme- 
diately aroimd  it  may  be  seen  to  be  more  or 
less  emptied  of  their  secreting  cells,  whilst 
their  basement  membranes  have  fallen  to- 
gether. Still  farther  off  may  be  remarked 
tubes  only  partially  fiUed  with  cells,  and  the 
mucous  membrane  is  consequently  thin  and 
soft. 

Gastric  ulcers  are  most  common  in  the 
pyloric   region,  being  chiefly  situated  on 
the  posterior  sm-face,  and  near  the  smaller 
curvature.    When  two  are  present,  it  is  not 
unusual  to  find  them  opposed  to  each  other, 
as  though  they  had  been  both  produced  by  the 
same  irritation.  When  an  ulcer  exists  in  the 
duodenum,  it  is  very  common  to  find  one 
also  in  the  stomach.     The  most  common 
cause  of  death  in  gastric  ulcer  is  perforation 
of  all  the  coats  of  the  stomach.    This  occurs 
most  frequently  into  the  peritoneal  cavity, 
and    consequently   produces    severe  peri- 
tonitis.  In  rarer  cases  the  ulceration  spreads 
•to  some  of  the  neighbouring  organs,  such  as 
the  pancreas  or  liver,  or  opens  a  communica- 
tion between  the  stomach  and  the  colon, 
pleura,  or  pericardium,  or  produces  a  peri- 
gastric abscess,  by  attacking  adhesions  already 
formed  between  the  organ  and  some  of  the 
adjommg  structures  {see  18.  Perforation  ; 
and  la.  Abscess  around).   In  other  instances 
one  of  the  large  blood-vessels  may  be  laid 
open,  and  severe  haemorrhage  result.  Al- 
though hasmorrhage  is  more  common  than 
perforation,  it  is  not  so  generally  a  cause 
of  death.     Ulceration  more  rarely  causes 
death  by  producing  alterations  in  the  size 
of  the  stomach.    Thus  cases  are  recorded 
at  the  London  Hospital  where  great  dila- 
tation had  resulted  from  thickening  at  or 
nea;r  the  pylorus,  produced  by  the  old  ulcer  ; 
whilst  occasionally  the  organ  was  greatly 
reduced  in  size  by  a  cicatrix  near  the  cardiac 
orifice,  or  in  the  smaller  curvafcm-e.   In  some 
instances  death  has  resulted  from  pyaemia, 
and  abscesses  have  formed  in  different  parts 
of  the  body. 

Etiology. — The  age  of  the  individual  is 
allowed  by  all  observers  to  be  one  of  the  chief 
predisposing  causes  of  gastric  ulcer.  Where 
the  ftmctions  of  the  stomach  are  most  ac- 
tively performed,  as  in  childhood,  it  is  scarcely 
ever  met  with;  the  late  Dr.  Brinton  having 
been  able  to  find  only  two  cases  out  of  226 
in  children  below  ten  years  of  age.  It 
becomes  gradually  more  frequent  as  age 
advances.  Females  are  more  liable  to  the 
disease  than  males,  in  the  proportion  of 
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three  to  one.     The  chief  preponderance  of 
liability  amongst  females    occm-s  at  the 
commencement  and  the  cessation  of  the 
catamenia.     In  both  sexes,  want  of  food, 
mental  anxiety,  and  other  depressing  con- 
ditions, have  been  referred  to  as  tending 
to  produce  the  disease  in  question.  Many 
authors  regard  intemperance  as  one  of  the 
most  potent  causes.  Although  the  writers  have 
certainly  seen  the  symptoms  of  gastric  ulcer 
follow  too  free  a  use  of  alcohol,  yet  they  have 
been  greatly  surprised  to  find  how  rarely  the 
stomach  has  presented  any  signs  of  disease, 
beyond  those  of  catarrhal  gastritis,  in  a  con- 
siderable number  of  persons  who  had  died 
of  delirium  tremens.  The  action  of  corrosive 
liquids,  such  as  the  mineral  acids,  when 
swallowed,  is  not  infrequently  a  cause  of 
gastric  ulcer;  but  if  the  first  effects  of  the 
caustic  are  overcome,  the  ulcers  thus  pro- 
duced usually  heal  rapidly.    In  other  in- 
stances an  ulceration  is  the  result  of  a  tumom: 
pressing  upon  an  isolated  portion  of  the 
stomach  or  duodenum,  or  of  the  bursting  of 
an  abscess  originating  in  some  of  the  neigh- 
bouring structures.   Occasionally  the  symp- 
toms of  ulceration  follow  a  severe  shock  or 
accident,  and  there  seems  no  reason  to  doubt 
that  the  mucous  membrane  may  be  torn  or 
otherwise  injured  in  this  way. 

The  co-existence  of  various  diseases  with 
chronic   gastric  ulcer  has    attracted  less 
attention  than  it  deserves,  as  the  subject  is 
most  important  both  in  prognosis  and  in 
treatment.     In  the  cases  recorded  at  the 
London  Hospital  more  than  one-half  presented 
some  other  visceral  affection.  Thus,  in  nine 
there  was  either  cirrhosis  of  the  liver  or 
thickening  of  its  capsule  ;  in  eight  there  was 
valvular  disease  of  the  heart ;  and  in  eight 
others  there  was  cardiac  disease,  the  exact 
nature  not  beiag  specified.    The  spleen  was 
noted  as  very  small  in  three,  and  in  five  others 
it  presented  some   other   morbid  change. 
Granular  disease  of  the  kidneys  is  mentioned 
in  thirteen,  and  some  other  form  of  renal 
disorder  in  four  others.    Many  authors  have 
stated  that  persons  suffermg  fi-om  phthisis  are 
especially  hable  to  gastric  ulcer,  and  sixteen 
cases  are  noted  in  the  hospital  records  in 
which  there  was  tubercular  disease  of  the 
lungs.    In  six  of  these  the  description  points 
to  the  case  being  one  of  fibroid  phthisis ;  and 
it  is  in  the  very  chronic  forms  of  this  malady 
that  the  writers  have  generally  encountered 
gastric  ulcers.    One  of  the  vn-iters  of  this 
article  has  shown  that  in  most  of  the  cases 
of  ulcer  in  chronic  phthisis  there  is  lardaceous 
disease  of  the  mucous  membrane,  and  that 
the  ulcer  appears  to  arise  from  locaUsed 
heemorrhage  into  this  tissue.    In  three  m- 
stances  distinct  evidences  of  syphihs  are 
mentioned  as  co-existing  with  gastric  ulcer ; 
and  although  doubts  have  been  expressed  as 
to  how  far  ulcer  of  the  stomach  is  ever  the 
consequence  of  that  disease,  the  successful 


treatment  of  many  chronic  cases  with  iodide 
of  potassium  seems  to  the  writers  conclusive 
upon  the  point.    See  20.  Syphilis. 

There  has  been  much  difference  of  opinion 
as  to  the  method  by  which  gastric  ulcers  are 
produced.  Some  authors  are  fond  of  pointing 
out  that  sores  of  this  character  are  confined 
to  the  stomach  and  duodenum,  where  an  acid 
secretion  comes  in  contact  with  the  tissues  ; 
whilst  in  the  remaining  parts  of  the  small 
intestine  they  are  rarely  discovered.  Hence 
it  has  been  assumed  that  they  are  de- 
pendent, in  some  way  or  another,  upon  the 
solvent  action  of  the  gastric  juice ;  and  the 
discovery  that  there  is  usually  an  excess  of 
free  hydrochloric  acid  in  cases  of  ulcer  of 
the  stomach  has  been  supposed  strongly 
to  confirm  this  view.  But  although  there 
is  no  doubt  that  the  gastric  secretion  is 
capable  of  dissolving  any  portion  of  the 
mucous  membrane  that  has  lost  its  vitality, 
there  is  no  proof  that  any  excess  of  acid  is 
able  to  produce  an  ulcer,  so  long  as  the 
structures  are  in  a  normal  condition.  The 
various  hypotheses  that  "have  been  invented 
to  accoimt  for  the  production  of  gastric 
ulcers  cannot  here  be  discussed ;  but  we 
may  fairly  allow  that,  Uke  ulcerations  on  the 
exterior  of  the  body,  they  must  originate  from 
very  different  causes. 

An  acute  ulcer  often  becomes  chronic.  It 
has  been  proved  by  experiments  on  animals 
that  anaemia  is  sufl&cient  to  prevent  the  healing 
of  a  gastric  ulcer ;  and  as  in  cases  of  acute 
ulcer  hfemorrhage  is  very  apt  to  take  place, 
we  have  in  tliis  a  possible  explanation  of 
their  tendency  to  assume  a  chronic  form. 
As  soon  as  the  edges  of  such  a  sore  become 
thickened,  a  still  further  impediment  to 
cicatrisation  is  produced. 

The  death  of  small  portions  of  the  mucous 
membrane  has  been  attributed  to  embolism 
of  the  arteries  of  the  stomach.  Against  this, 
as  a  common  cause,  is  the  fact  that  the  gastric 
ulcer  is  generally  single,  and  that  we  con- 
stantly fail  to  discover  ulcerations  where 
numerous  emboli  can  be  shown  to  be  present 
in  the  vessels  of  the  other  principal  organs  of 
the  body.  It  is  probable,  however,  that  some 
rare  cases  are  to  be  attributed  to  this  cause. 

Dr.  Copland  pointed  out  how  often  the 
arteries  of  the  stomach  were  diseased  where 
an  ulcer  was  present,  especially  in  old  people. 
The  truth  of  this  remark  the  writers  can 
confirm  from  the  microscopic  examination 
of  a  number  of  specimens,  in  which  they 
found  the  arteries  in  the  neighbourhood  of 
ulcers  thickened.  It  is  evident  that  such  a 
condition  must  diminish  the  supply  of  ar- 
terial blood,  and  therefore  lessen  the  vitahty 
of  the  part,  and  so  produce  a  tendency  to 
idceration.  In  addition  to  this,  as  the  cause 
is  a  permanent  one,  it  would  prevent  cica- 
trisation; or  in  case  healing  of  the  sore  should 
take  place,  it  would  confer  a  hability  to  a 
fresh  attack  of  ulceration. 
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It  was  before  stated  that  affections  of  the 
heart  and  of  the  liver  are  frequently  dis- 
covered in  those  who  had  suffered  from 
gastric  ulcer,  and  it  is  often  found  that  the 
veins  are  thickened  and  tortuous  in  the 
vicinity  of  chronic  gastric  ulcers.  The 
retardation  of  the  current  produced  by  an 
increased  pressure  upon  the  portal  system, 
or  by  a  change  in  the  venous  cfrculation  of 
any  portion  of  the  mucous  membrane,  is 
sufficient  to  account  for  the  tendency  to 
ulceration  xmder  such  cfrcumstances,  and 
must  also  tend  to  prevent  the  cicatrisation 
of  a  sore  when  it  has  taken  place. 

The  causes  of  gastric  ulcers  must  also  be 
sought  for  in  changes  in  the  mucous  membrane 
itself.   In  twenty  of  the  cases  recorded  at  the 
London  Hospital  there  is  mention  made  of 
thickening  at  a  distance  from  the  ulcer ;  and, 
although  in  some  this  may  have  arisen  from 
the  irritation  set  up  by  the  sore,  it  is  not 
sufficient  to  explain  them  all.    Thus,  in  one 
iastance  the  sore  '  seemed  to  be  excavated  in 
a  thickened  tissue,  and  had  no  thickened 
margin,  the  middle  coat  was  hypertrophied 
a  quarter  of  an  inch  thick,  the  tissue  being 
hard  and  glistening.'    In  another  case  there 
were  two  ulcers,  but  there  was  also  '  fibroid 
induration  in   patches  scattered  over  the 
mucous  membrane  of  the  stomach.'  When 
the  frequency  with  which  the  microscope 
detects  isolated  patches  of  fibroid,  fatty,  or 
lardaceous  change  in  stomachs  that  to  the 
naked  eye  seem  healthy  is  considered,  there 
can  be  no  doubt  that  no  small  proportion  of 
chronic  gastric  ulcers  originate  from  such 
changes  in  the  tissues.    It  has  been  men- 
tioned that  a  number  of  the  cases  of  ulcer 
co-existed  with  contracting  kidneys  ;  and  as 
the  writers  have  proved  that  in  this  disease 
there  is  almost  always  a  similar  degenera- 
tion of  the  gastric  mucous  membrane,  it 
seems  probable  that  this  is  the  reason  of  its 
occurrence. 

Ulcers  are  apt  also  to  occur  whenever  the 
curculation  of  the  stomach  is  generally  or 
locaUy  impeded.  Thus,  m  four  instances  in 
the  records  of  the  London  Hospital  an  ulcer 
co-existed  with  dilatation  of  the  stomach 
ansmg  from  stricture  of  the  pylorus ;  and  in 
one  the  sore  was  situated  near  to  a  fibrous 
tumour  the  size  of  a  walnut. 

Symptoms.— Pain  is  by  far  the  most  con- 
stant  and  promment  symptom  of  ulcer  of  the 
stomach.  At  first  it  is  only  a  feeling  of  un- 
easmess  after  food,  but  as  time  goes  on  it 
mcreases  m  constancy  and  severity.  It  com 
mences  shortly  after  food,  and  persists  during 
whole  period  of  digestion,  or  until  the 


contents  of  the  stomach  are  rejected  by 
vomiting.  In  some  cases  it  begins  as  soon 
as  tood  has  been  taken,  but  more  generallv 
after  an  mterval  of  fifteen  or  twenty  minutes 
The  pam  is  usually  relieved  by  the  recum- 
bent position,  but  in  some  cases  the  patient 
hnds  rehef  by  bending  the  body  over  a  chair 


or  by  lying  on  one  side.    In  some  cases  of 
large  ulcers  there  may  be  little  or  no  pain, 
the  sore  being  apparently  insensible  to  irri- 
tation,  as  is  sometimes  seen  to  be  the  case  in 
old  ulcers  of  the  legs.   The  pain  is  referred  to 
one  spot,  which  is  usually  situated  in  the  epi- 
gastrium,  but  more  rarely  it  affects  the  left 
hypochondrium  or  the  umbilical  region.  In 
a  considerable  number  pain  is  experienced  in 
the  back,  usually  at  a  place  between  the  last 
dorsal  and  the  first  lumbar  vertebra,  or 
rather  a  little  to  the  left  side  of  this  region. 
The  pain  may  increase  for  a  few  days,  and 
then  gradually  subside.     These  exacerba- 
tions are  chiefly  observed  in  very  chronic 
cases.    They  probably  poiat  to  an  extension 
of  the  ulceration,  for  they  not  infrequently 
precede  heemorrhage  and  perforation.  In 
almost  every  case  there  exists  tenderness  on 
pressure  over  the  seat  of  the  sore.  This 
may  be  so  great  that  the  patient  is  unable  to 
wear  his  clothes  moderately  tight ;  in  other 
patients  it  requires  a  carefd   search  to 
discover  the  sore  spot.    The  tender  part  is, 
as  a  rule,  opposite  the  place  to  which  the 
pain  is  referred,  and  can  often  be  covered 
by  the  finger-end.     General  tenderness  is 
no  test  of  an  ulcer,  as  it  is  often  present  in 
congested  liver,  gastric  catarrh,  and  other 
complaints  of  the  epigastric  region.    It  is 
necessary  to  be  careful  m  testing  for  the 
existence  of  a  gastric  ulcer  by  the  finger,  for 
a  very  slight  pressure  often  suffices  to  bring 
on  a  paroxysm  of  pain,  even  when  the  stomach 
is  empty  of  food.    The  tender  spot  is  gene- 
rally situated  in  the  epigastrium,  but  may 
be  in  the  hypochondrium,  or  near  the  um- 
bilicus. 

Vomiting,  although  often  present,  is  a  much 
more  variable  symptom.    It  seldom  occurs 
durectly  after  food,  as  is  often  the  case  in 
cancer,  because  the  cardiac  orifice  is  rarely 
the  seat  of  simple  ulcer.    It  is  preceded  by 
nausea,  and  not  infrequently  by  a  copious  flow 
of  sahva ;  and  it  reheves  the  pain  by  freeing 
the  stomach  of  its  irritating  contents.  The 
tongue  may  be  perfectly  clean,  or  may  be 
thickly  coated.  As  the  abnormal  appearances 
of  the  tongue  in  dyspepsia  arise  from  an  ex- 
tension of  gastric  catarrh  to  the  mucous, 
membrane  of  the  mouth,  a  perfectly  clean 
tongue  is  present  if  the  ulcer  is  unattended 
by  gastritis.     Flatulence  is  not  a  common 
symptom,  inasmuch  as  the  amount  of  food 
taken  is  limited,  on  account  of  the  pain  pro- 
duced by  it.    Extreme  acidity  occasionally 
presents  itself,  but  it  is  not  so  common  as, 
the  staternents  of  some  authors  would  lead 
us  to  imagine.   The  appetite  is  seldom  much 
affected,  especially  in  the  young.  Patients 
often  remark  that  they  could  and  would  eat 
freely,  were  it  not  for  the  dread  of  the  pain. 
The  bowels  are  generally  confined.  The 
stools  are  knotty,  and  in  many  cases  con- 
tain  mucus.   There  is  nothmg  characteristic 
about  the  urine.    It  is  usually  clear;  and. 
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is  passed  frequently,  and  in  unusually  large 
quantities.  Whenever  the  disease  has  lasted 
for  some  time  there  is  a  loss  of  strength  and 
energy,  arising  from  imperfect  nutrition,  from 
the  fr-equent  attacks  of  pain,  and  from  the 
vomiting. 

The  duration  of  gastric  ulcer  varies  greatly. 
In  some  cases  the  sore  seems  to  heal  rapidly ; 
whUst  in  others  the  symptoms  often  subside 
and_  reappear,  so  that  the  patient  remains 
an  invalid  for  years.  Chronic  cases  in  old 
people  are  often  very  difticult  to  cure,  and 
great  patience  and  perseverance  are  required 
in  order  to  obtain  even  an  alleviation  of  the 
symptoms.  The  symptoms  produced  by 
haemorrhage  and  perforation  are  elsewhere 
described.  See  H^ematemesis  ;  and  18. 
Perforation. 

Physical  Signs. — In  a  recent  case  of 
gastric  ulcer  we  can  expect  no  assistance 
from  physical  signs,  but  where  the  disease 
has  lasted  for  some  time  evidence  of  ad- 
hesions may  be  detected.  Adhesions  may  be 
suspected,  when  it  is  found,  by  auscultation 
and  auscultatory  percussion,  that  only  a 
small  portion  of  the  stomach  is  in  apposition 
with  the  abdominal  walls,  and  more  especially 
if  this  part  is  the  tender  spot,  and  does  not 
vary  its  position  with  different  states  of  dis- 
tension of  the  organ.  Again,  if  the  stomach 
is  found  to  be  of  considerable  size  when 
empty,  and  its  extent  is  not  increased  by  food, 
we  may  suspect  that  its  motions  are  tram- 
melled by  adhesions.  The  microscope  affords 
but  httle  assistance  in  the  detection  of  gastric 
ulcer,  because  the  extension  of  this  disease  is 
usually  very  slow,  and  we  therefore  have 
Httle  chance  of  discovering  portions  of  the 
mucous  membrane  in  the  vomited  matters. 

One  of  the  most  important  points  is  the 
absence  of  tumour  on  palpation.  No  doubt 
in  some  instances  the  ulcer  is  accompanied 
by  a  certain  amount  of  thickening,  but  it  is 
only  in  rare  cases  that  this  can  be  discovered 
by  the  hand.  The  writers  have  for  years 
been  in  the  habit,  in  aU  doubtful  cases,  of  ad- 
ministering one  or  two  teaspoonfuls  of  com- 
mon salt  in  half  a  tmnblerfuJ  of  water  in  the 
early  morning  before  any  food  has  been  taken, 
on  the  supposition  that  where  an  ulcer  is  pre- 
sent the  irritation  of  the  salt  would  produce 
pain.  In  many  instances  pain  referred  to 
one  spot  has  followed  the  exhibition  of  the 
salt,  and  when  this  has  not  occurred  it  has 
generally  been  subsequently  found  that  the 
case  was  one  only  of  dyspepsia.  The  salt  has 
never  produced  any  bad  results,  except  retch- 
ing, and  in  fermentative  dyspepsia  has  usually 
proved  beneficial.  Various  other  fluids,  such 
as  dilute  hydrochloric  acid,  have  been  tried, 
but  have  not  succeeded  so  well  as  the  chloride 
of  sodium. 

It  has  been  recommended  by  Leube  that  a 
galvanic  current  (twenty  to  forty  cells)  should 
be  passed  from  the  spine  to  the  stomach, 
in  order  to  distinguish  ulcer  from  neuralgic 


affections.  It  is  said  that  pain  is  produced  in 
the  former ;  in  the  latter  the  pain,  if  present, 
is  soon  relieved.  The  writers  have  tried  this 
plan,  and  in  some  cases  of  ulcer  pain  has 
followed  the  application ;  but  the  trials  have 
not  been  sufficiently  numerous  to  enable  them 
to  determine  its  value.  In  some  instances 
tenderness  has  been  discovered  in  the  pneumo- 
gastric  nerve  in  the  neck,  but  this  is  rarely 
present  in  recent  cases.  In  chronic  ulcer 
there  is  almost  always  an  increase  in  the 
amoimt  of  free  hydrochloric  acid  in  the  con- 
tents of  the  stomach  ;  but  although  in  the 
case  of  a  constant  excess  this  may  be  useful 
in  diagnosing  ulcer  from  cancer,  it  is  in  other 
respects  not  apphcable,  inasmuch  as  vomiting 
usually  comes  on  shortly  after  a  meal,  and 
the  use  of  a  stomach-tube  is  not  advisable  in 
this  disease. 

Diagnosis. — It  is  generally  said  that  ulcer 
of  the  stomach  may  be  confounded  with 
colic  arising  fi-om  gall-stones.  In  ordinary 
cases  this  mistake  is  not  likely  to  occur,  for 
the  pain  in  ulcer  is  referred  to  the  epigastrium ; 
it  is  absent  or  moderate  when  the  digestive 
process  is  finished,  but  is  increased  shortly 
after  sohd  food ;  and  it  is  relieved  by  vomiting. 
In  gall-stones  the  XDain  is  situated  in  the  right 
hypochondrium ;  it  is  severe  during  each 
attack,  but  disappears  afterwards ;  it  is  not 
influenced  by  the  process  of  digestion ;  and  it 
is  not  relieved  by  vomiting.  In  addition  to 
this,  there  is  no  hsematemesis  in  gall-stones  ; 
the  gaU-bladder  can  often  be  felt  to  be  en- 
larged ;  and  jaundice  generally  succeeds  to  an 
attack.  It  must  not  be  forgotten  that  irrita- 
tion of  the  gaU-bladder  may  set  up  ulcer  of 
the  duodenum.  One  of  the  writers  has  seen 
a  case  where  imeasy  pain  was  constant, 
was  increased  after  food,  was  relieved  by 
vomiting ;  and  on  post-mortem  examination 
there  was  no  ulcer,  but  only  a  vastly  dilated 
gaU-bladder,  the  exit  of  which  was  blocked 
by  a  calculus. 

The  diagnosis  from  cancer,  atonic  dyspep- 
sia, and  neuralgia  is  considered  imder  these 
separate  headings  in  the  present  article. 

Treatment. — The  main  indication,  where 
the  symptoms  of  ulcer  of  the  stomach  are 
urgent,  is  to  give  to  the  affected  organ  as 
perfect  a  state  of  rest  as  is  possible.  The 
patient  must  be  placed  in  the  recumbent 
position,  unless  it  produce  pain,  and  must 
retain  it  strictly.  In  chronic  cases,  or  when 
the  more  severe  symptoms  have  subsided,  a 
limited  amount  of  exercise  may  be  permitted, 
lest  the  general  health  may  become  dete- 
riorated by  confinement.  In  m-gent  cases 
mere  position  is  not  enough,  and  physio- 
logical rest  must  be  enstured.  It  is,  therefore, 
often  necessary  to  interdict  the  use  of  all 
food,  and  to  keep  up  the  nutrition  of  the 
body  by  nutritive  enemata.  This  should, 
however,  never  be  continued  longer  than  is 
necessary  to  subdue  the  more  urgent  symp- 
toms, as  the  strength  of  the  patient  soon 
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fails  when  rectal  alimentation  forms  the  only 
means  of  support.  In  less  severe  cases  it 
is  only  necessary  to  confine  the  patient  to 
liquid  food,  taken  in  small  quantities  and 
frequently.  Milk,  if  it  can  be  digested, 
should  fox'm  the  basis  of  the  diet,  and  it  can 
be  either  taken  alone,  or,  if  there  be  much 
acidity,  mixed  with  lime  water  or  with 
Seltzer  or  Vichy  water.  In  some  cases 
buttermilk  agrees,  where  sweet  milk  produces 
vomiting.  In  others  the  concentrated  Swiss 
milk  is  more  readily  digested.  But  sometimes 
milk  in  all  forms  disagrees,  miless  it  be  mixed 
with  some  farinaceous  material,  such  as 
arrowi'oot,  sago,  tapioca,  or  cornflour.  In 
many  instances  peptonised  food  is  of  value. 

Leube  recommends  that  the  diet  of  the 
patient  should  consist,  at  the  start,  of  one  pot 
of  beef  solution  per  diem,  corresponding  to 
haK  a  pound  of  beef;  and  to  this  he  usually 
adds,  for  breakfast  and  dinner,  some  mUk  and 
a  few  pieces  of  rusk,  which  should  not  be 
swallowed  until  they  have  been  thoroughly 
softened  and  masticated.  The  beef  solution  is 
taken  pure,  or  it  may  be  stirred  mto  houillon 
with  a  httle  of  Liebig's  extract  of  meat,  and 
a  httle  salt  added,  or  not,  as  desired.   As  the 
patient  improves,  a  more  nutritious  diet  may 
be  prescribed,  such  as  beef-tea,  mutton-broth, 
chicken-broth,  eggs,  macaroni,  or  light  pud- 
dings, followed  by  fish,  sweetbread,  chicken, 
and  finely  scraped  beef,  lightly  cooked ;  but 
all  irritating  food,  such  as  brown  bread,  oat- 
meal, green  vegetables,  and  firuit,  must  be 
prohibited.    "Where  the  patient  is  young  and 
otherwise  healthy,  leeches  are  often  of  great 
service.    Some  practitioners  have  objected  to 
•then:  use,  but  the  writers  have  often  seen  them 
of  signal  benefit.    It  is  seldom  necessary  to 
apply  more  than  six  at  a  time,  and  they  may 
be  repeated  fi-om  time  to  time  as  the  case 
reqmres.  In  other  cases  dry-cupping  answers 
a  good  purpose.  Where  there  is  reason  to  ob- 
ject to  the  effects  of  the  leeches,  a  bladder 
hUed  with  ice  and  apphed  to  the  part  may 
afford  rehef;_  but,  in  general,  hot  poultices 
and  tomentations  are  more  useful.    In  long- 
standmg  cases  great  benefit  is  often  derived 
from  repeated  smaU  blisters,  or  from  the 
apphcationto  the  epigastrium  of  tartar  emetic 
omtment  or  croton  oil.    The  most  valuable 
remedy  m  aU  cases  is  opium.  It  relieves  pain, 
controls  the  action  of  the  muscular  coat,  and 
restrains  the  secretion  of  the  stomach.    It  is 
best  given  in  doses  of  one  or  two  grains,  once 
or  twice  a  day,  shortly  before  food.    It  is  a 
common  practice  to  administer  morphine 
hypodermically,  but  this  in  some  cases  pro- 
duces  vomituig,  and  must  therefore  be  used 
cautiously     Besides  this,  it  must  be  re- 
membered that  the  sedative,  when  taken 
by  the  mouth,  is  more  dhrectly  apphed  to  the 
TUcerated  and  tender  surface.    The  vomitine 
18  a  most  distressing  symptom,  and  tends  to 
prevent  the  healing  of  the  sore.    The  fluids 
rejected  should  be  often  examined  by  the 


microscope.  If  torulas  or  sarcinae  are  pre- 
sent, recom-se  must  be  had  to  carbohc  acid, 
creasote,  or  sulphurous  acid;  at  the  same 
time  a  small  bhster  should  be  apphed  to  the 
epigastrium.  Bismuth  is  the  remedy  usually 
given  whenever  gastric  ulcer  is  suspected  to 
he  present,  but  it  acts  best  where  a  con- 
siderable quantity  of  mucus  is  discharged 
by  vonaitrng.  In  ordinary  cases  opium  is 
more  efficacious,  and  may  be  combined  with 
the  bismuth  and  with  soda  or  magnesia. 
As  soon  as  the  more  active  symptoms  sub- 
side, iron  or  some  other  tonic  may  be  pre- 
scribed, but  the  least  irritating  preparations 
of  uron  should  be  preferred,  such  as  the  sac- 
charated  carbonate  or  the  ammonio-citrate. 
Some  practitioners  prefer  small  doses  of  the 
tincture  of  the  perchloride  weU  diluted  with 
water. 

_  "When  the  case  is  still  more  chronic,  prepara- 
tions of  silver,  copper,  and  zinc  have  been 
recommended.  The  nitrate  of  silver  is,  in 
the  opinion  of  most  authors,  to  be  preferred, 
whilst  others  have  looked  upon  it  as  inert  in 
the  doses  usually  given.  The  writers  have 
certainly  seen  great  benefit  both  firom  it  and 
firom  the  sulphate  of  copper ;  but,  on  the  other 
hand,  serious  mischief  may  result  from  the 
adrninistration  of  these  salts  at  too  early  a 
period.  As  the  bowels  are  almost  always 
confined  in  gastric  ulcer,  it  is  necessary  to 
promote  then-  action  by  castor  oil,  small 
doses  of  aloes,  enemata,  or  glycerine  sup- 
positories. In  the  more. acute  stage  of  the 
disease  all  irritatmg  aperients  must  be,  of 
course,  carefully  avoided,  and  the  bowels 
should  be  relieved  only  by  enemata. 

Of  late  years  Carlsbad  salt  has  been 
strongly  recomnaended  as  an  aperient,  under 
the  idea  that  it  will  remove  any  gastric 
catarrh  which  may  be  associated  with  the 
ulcer,  but  the  writers'  experience  of  it  has  not 
been  favourable.  "Whenever  syphilis  is  sus- 
pected, the  iodide  of  potassium  may  be  used. 
It  is  best  to  commence  with  a  small  dose,  and 
augment  it  gradually.  Some  cases  that 
have  resisted  all  other  treatment  rapidly 
improve  under  the  drug,  pain  and  vomiting 
disappear,  and  the  patient  gradually  regams 
flesh  and  strength. 

The  stomach  tube  was  used  in  cases  of 
ulcer  shortly  after  this  method  of  treat- 
ment for  gastric  disorders  was  introduced, 
but  in  the  writers'  opinion  it  is  mifitted  for 
ordinary  cases.  Haemorrhage  has  followed 
its  employment  in  some  instances,  probably 
not  so  rnuch  from  the  mere  contact  of  the 
tube  _  with  the  sore,  as  from  the  severe 
retching  that  is  often  produced  by  passing 
it.  They  have,  however,  foimd  it  of  value 
in  some  very  «hronic  cases,  where  dilatation 
co-existed  with  the  ulcer,  the  removal  of  the 
fermenting  contents  of  the  stomach  appearmg 
to  favour  the  cicatrisation  of  the  sore. 

In  case  of  severe  haemorrhage  'from  a 
gastric  ulcer,  it  would  appear  to  be  easy  to 
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perform  the  operation  of  laparotomy,  and 
apply  a  ligature  to  the  vessel  at  some  dis- 
tance fi.-om  the  point  of  ulceration.  But  it 
is  well  known  that  any  interference  with  the 
vascular  supply  of  the  stomach  is  rapidly 
followed  by  softening  and  perforation  of  the 
coats  of  the  organ,  from  the  action  of  the 
gastric  juice  on  the  devitalised  tissue.  Con- 
sequently any  attempt  to  ligature  the  bleeding 
vessel,  except  at  the  exact  site  of  ulcera- 
tion, woidd  probably  prove  disastrous  in  its 
results,  while  from  the  fact  that,  in  order  to 
expose  the  bleeding  point,  the  stomach  must 
be  opened,  the  only  feasible  operation  would 
be  an  exceedingly  hazardous  undertaking.  It 
must  be  noticed,  however,  that  in  one  case  of 
severe  gastric  haemorrhage,  MiLkulicz  is  said 
to  have  opened  the  stomach,  exposed  the  site 
of  ulceration,  scraped  it,  and  cured  his  patient. 
Such  an  operation  is  at  present  unique. 

23.  Stomach,  Vessels  of,  Diseases  of. 
The  blood-vessels  of  the  stomach  are  fre- 
quently diseased,  and  their  morbid  conditions 
no  doubt  play  an  important  part  in  the  pro- 
duction of  anatomical  changes  in  the  other 
structures  of  the  organ.  Dr.  Copland,  many 
years  ago,  drew  attention  to  an  atheromatous 
state  of  the  arteries  as  frequently  present 
along  with  gastric  ulcer,  and  the  same  remark 
has  since  been  made  by  Virchow.  From  re- 
peated examinations  of  cases  of  chronic  gas- 
tric ulcer  with  the  microscope,  the  writers  can 
confirm  the  truth  of  these  statements.  They 
have  constantly  found  the  arteries  thickened 
and  enlarged  in  the  neighbourhood  of  the 
ulcer.  Not  infrequently  the  vessels,  as  well 
as  the  other  textures  of  the  organ,  are  in  a 
state  of  fatty  degeneration,  the  condition 
being  in  some  degree  analogous  to  what  is 
observed  in  fatty  degeneration  of  the  heart, 
in  connexion  with  obstruction  of  the  coronary 
arteries.  Where  the  arteries  are  healthy  in 
gastric  ulcer,  the  veins  of  the  mucous  mem- 
brane are  generally  thickened  and  dilated, 
displaying  a  state  like  that  so  constantly 
remarked  in  the  veins  of  the  lower  extremities 
where  ulcers  have  been  long  existing.^  In 
cancer  of  the  stomach,  the  smaller  arteries  in 
the  neighbourhood  of  the  mahgnant  growth 
have  been  often  found  greatly  thickened. 
This  condition  no  doubt  leads  to  the  rapid 
ulceration  and  sloughing  that  are  such  con- 
stant accompaniments  of  malignant  disease 
in  this  organ.  Still  more  extensive  affection 
of  the  blood-vessels  of  the  stomach  is  met 
with  in  lardaceous  disease,  uiducing  super- 
ficial ulcerations  in  the  pyloric  region,  and 
diminution  in  the  secreting  powers  of  the 
mucous  membrane.    g^^juEL  Fenwick. 

W.  Sol'];a.u  Fenwick. 

STOMACHICS  (a-Tofjiaxos,  the  stomach). 
Synon.:  Fr.  Stomachiquea ;  Ger.  Magen- 
mittel. 

Definition.— Substances  which  increase 
the  fimctional  activity  of  the  stomach. 


Enumeration.  —  The  most  importani 
stomachics  are  Alcohol,  Acids,  Alkalis, 
Aromatics,  Arsenic,  Bitters,  Pepsin,  and 
Strychnine  or  Nux  Vomica. 

Action. — In  the  act  of  digestion  the 
stomach  has  the  threefold  function  of  secre- 
tion, movement,  and  absorption.  By  an 
abundant  secretion  of  gastric  juice  some  of 
the  albuminous  constituents  of  the  food  are 
quickly  digested ;  and  this  digestion  is  aided 
by  the  movements  of  the  stomach,  which 
mingle  the  gastric  juice  with  the  food,  and 
aid  solution  by  breaking  up  the  particles. 
From  the  stomach,  also,  absorption  of  some 
of  the  products  of  digestion  goes  on.  Some 
stomachics,  such  as  alcohol  and  dilute  al- 
kahs,  increase  the  secretion  of  gastric  juice ; 
possibly  also  bitters,  and  small  doses  of 
arsenic.  Dilute  acids,  given  after  meals, 
and  pepsin  supply  the  essentials  of  gastric 
juice  when  secretion  is  deficient.  It  is  not 
improbable  that  the  peristaltic  movements 
of  the  stomach  are  increased  by  strychnine 
and  nux  vomica.  We  want  experiments  on 
the  action  of  drugs  which  increase  absorp- 
tion. It  is  also  probable  that  some  of  the 
good  results  of  bitters  are  due  to  their  pre- 
venting abnormal  processes  of  fermentation 
in  the  stomach.       ^_  Lauder  Brunton. 

STOMATITIS  (o-ro'/ia,  the  mouth).— 
Inflammation  of  the  mouth.  See  Mouth,. 
Diseases  of. 

STOKTE.— A  popular  name  for  calculus^ 
See  Calculi. 

STOOLS.  — Synon.  :  FfEces;  Motions; 
Fr.  Excrements ;  les  Celles ;  Ger.  StuM- 
gdnge  ;  StiLhle. 

Introduction. —  An  examination  of  the 
fseces  frequently  affords  valuable  evidence  of 
the  condition  of  the  organs  engaged  in  the 
process  of  digestion,  and  furnishes  important 
data  on  which  to  found  a  diagnosis  and. 
suggest  a  rational  treatment.  Not  only  may 
structural  changes  in  the  alimentary  tract_ 
be  discovered,  but  also  the  completeness  of 
action  of  the  various  digestive  juices  be 
recognised.  As  with  the  examination  of  the 
renal  secretion,  a  previous  knowledge  of 
the  healthy  characters  of  the  faeces  is  _  an 
essential :  this  being  granted,  the  investiga- 
tion may  be  pursued  on  the  same  Imes  in 
both  cases,  as  regards  the  general,  micro- 
scopical, and  chemical  characters.  Smce, 
however,  the  characters  of  the  faeces  are 
much  more  directly  dependent  on  the  in- 
gesta,  their  examination  cannot  be  so  valu- 
able an  index  of  tissue-change  as  is  that  of 
the  urine.  . 

I.  Physical  Examination. — 1.  Quan- 
tity.—This  is  extremely  variable.  Taking 
the  normal  average  for  an  adult  to  be  about 
5  ounces  daUy,  it  may  vary  fi-om  2^  to  10^- 
ounces.  The  quantity  would  seem  to  bear 
no  relation  to  the  size  or  weight  of  the- 


individual,  but  is  rather  influenced  by  the 
quantity  and  kind  of  food  talten,  and  by  the 
activity  of  the  secretions  of  the  alimentary 
canal.    With  an  average  diet,  it  is  estimated 
the  fteces  form  one-seventh  to  one-eighth  of 
the  weight  of  the  ingesta.    As  a  rule,  the 
amoimt  is  increased  by  a  vegetable  diet.  In 
children  it  would  seem  the  total  daily  amount 
is  relatively  shghtly  greater,  whilst  in  old 
age  there  is  an  absolute  diminution.  When 
in  disease  the  quantity  is  increased,  it  is 
chiefly  of  the  fluid  portion,  whilst  a  diminu- 
tion affects  both  the  solid  and  fluid  parts. 
The  writer  has  noticed  a  class  of  cases  of 
intestinal  derangement  characterised,  amono- 
other  symptoms,  by  the  daily  passage— espe° 
cially  in  the  earher  hours  of  the  day— of 
several  very  large  pultaceous  stools,  amount- 
ing to  a  total  quantity  several  tunes  in  ex- 
cess of  the  normal,  and  this  without  a  lar^^e 
ingestion  of  food;   the  lower  part  of  the 
ileum,  the  caecum,  and  the  ascending  colon 
appear  to  be  m  a  condition  of  chronic  catarrh 
m  these  cases.    Tea  is  said  to  diminish  the 
quantity  of  the   faeces   (Chambers).  See 
Constipation  ;  and  Diarrhcea. 

2.  Consistence  and  Appearance.— Depar- 
tures from  the  normal  cylindrical  shape  are 
Irequent,  and  depend  very  much  on  the 
existence  of  constipation  or  diarrhcea.  In 
mfants  the  evacuations  should  be  unformed 
and  of  a  pappy  consistency.    The  contents 
ot  the  bowels  pass  from  a  semi-fluid  condi- 
tion m  the  ileum  to  the  firmer  state  in  the 
colon,  mamly  from  an  absorption  of  fluid 
constituents ;  should  there  be  any  delay  in 
the  passage  the  motions  are  liable  to  become 
hard  and  nodular  (scybala),  and  this  may 
occasionally  be  extreme,  the  fsces  having  aU 
the  appearance  of  sheep's  dung,  and  being 
passed   with    considerable   pain.  Certain 
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junction  of  the  sigmoid  flexure  and  rectum 

ance,  the  faecal  matter  becoming  reminded 
below  the  seat  of  constriction.  But  the 
mvariable  occurrence  of  such  contracted 
motions  IS  strongly  in  favour  of  stricture 
Occasionally,  as  m  psUosis  intestini,  the 
motions  are  passed  m  a  fermenting  condition 
presentmg  a  frothy  brown  or  yefst-hke  ap-' 
pearance,  and  containing  sarcinte,  sunilar  to 
certam  vomits. 

,  ^?n°^'^'^^  dependent  on  stereo- 
9^}^^  .  (^32-ti4oN497)'.  which  is  regarded  as 


%  —   ^^.-.^.jj.^   ya.iu.  Lvertam 

drugs,  such  as  vegetable  astringents,  and 
many  preparations  of  fron,  bismuth,  or  lead, 
tend  to  make  the  fsces  hard  and  firm.  On 
the  other  hand,  an  increased  peristalsis  is 
associated  with  motions  of  aU  de-rees  of 
fluidity.  This  is  very  marked  in  tfeCr  out 
forms  of  UTitation  to  which  the  intestSal 
mucous  membrane  is  Hable,  from  the  sSe 
effects  of  a  sahne  purge  to  the  extreme  con! 
ditions  of  ulceration,  as  in  typhoid  feveror 
dysentery  The  rate  of  passage  of  the  iSes- 
ina  contents,  together  with  the  amount  of 
ntestmal  secretion,  are  the  conditions  de 

ofXTtL?'7'"°"'.^^^^^^  °f  consTsLncy 
ot  the  stools  designated  by  the  terms  <8cv 

balous     '  formed,'   '  semi- formed,'  'pS" 

ceous,' 'loose,' and 'fluid.'  ^ 

The   existence   of  haemorrhoids,  rectal 

gowths,  or  an  enlarged  prostate,  may  be 

exSS?  -^arks  ol  til 

excrement.    It  is  very  common  in  cases  of 
stncture  of  the  colon  to  find  the  Sotfons 
flattened  and  ribbon-like,  or  as  cvHn/i 
touch  contracted  in  diameter  Suchlpper 
ances,  however,  are  by  no  means  con's^^nt; 


Identical  with  hydrobilirubm  (urobilin)  a 
derivative  of  bilirubin  (C3,H3eN,0,),  the 
chief  bile-pigment,  and  is  subject  to  con- 
siderable variation  even  within  the  limits  of 
health.  The  usual  brown  colour  becomes 
much  darker  if  the  faeces  be  long  retained, 
orwith  an  exclusively  meat  diet;  pale  yeUow 
with  milk  food,  as  seen  in  infants;  while  it 
tends  towards  a  greenish  tint  when  vege- 
tables  form  the  bulk  of  the  food. 

Unaltered  bile-pigment  is  never  found  in 
healthy  stools.    The  conversion  of  bilfrubin 
into  stercobilin,  regarded  by  Dr.  MacMunn  as 
a  process  of  mtermediate  oxidation,  normally 
coimnences  in  the  first  part  of  the  colon  ;  but 
It  from  any  cause— such  as  the  use  of 
aperients  or  ulceration  or  other  affection  of 
the  bowels— the  intestinal  contents  be  hur- 
ried along  and  a  diarrhoea  estabHshed,  then 
bile-pigments,  as  such,  may  be  found  in  the 
motions  causing  the  bright  yeUow  colour  of 
the  well-known  'bilious  stool,'  and  often 
leadmg  to  much  smarting  of  the  anus  when 
voided.    In  dysentery,  the  presence  of  bile  in 
the  motions  is  frequent,  especiaUy  staining 
the  mucus  which  is  so  abundant  in  the 
motions  of  that  disease;  globules  of  mucus 
from  the  small  intestine,  similarly  coloured 
may  be  seen  m  the  stools  of  typhoid  fover.' 
Other  constituents  of  the  f^ces,  such  as  the 
shed  mtestmal   epithelium,  may  also  be 
stained  with  unaltered  bile  under  the  same 
circumstances. 

It  is  noteworthy  that  the  meconium  con- 
tarns  a  considerable  amount  of  the  normal 
bile-pigments,  bilirubm  and  bihverdin,  but 
no  stercobilin. 

The  prmcipal  alterations  in  the  colour  of 
the  stools  are — 

(a)  Pale  and  colourless  stools.— AU.  de 
grees  of  deficiency  of  colour  may  be  met 
with,  producing  the  so-called  'clayey'  or 
; putty-like'  stools.    This  condition  is  seen 
m  Its  most  marked  degree  when  the  bile  is 
absolutely  excluded  from  the  intestine,  as 
from  impacted  gall-stone ;  the  motions  heme 
unformed,  lumpy,  'porridge-like,'  or  scy- 
balous, and  ahnost  or  quite  colourless,  fre- 
quentJy,  however,  accompanied  by  a  smnll 
quantity  of  distinctly  bile  -  coloured  fluid 
which  IS  secreted  by  the  mucous  membrane 
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of  the  bowel  from  the  bile-laden  blood.  The 
causes  of  pale  stools  when  there  is  no  such 
obstruction  to  the  bile-flow  are  varied  and 
not  always  apparent.    In  children  the  ex- 
planation is  sometimes  to  be  found  in  the 
presence  in  the  motions  of  a  large  proportion 
of  undigested  fat  (derived  from  the  milk 
food) ;  in  various  anaemic  states  the  funda- 
mental deficiency  of  blood-pigment  appears 
to  be  the  cause,  and  this  may  account  for 
the  frequent  occurrence  of  this  condition  in 
rickets.    But  there  remain  many  cases  in 
which  such  explanations  do  not  apply,  and 
for  which  the  cause  can  only  be  definitely 
ascertained  when  we  know  more  certainly 
than  we  do  at  present  what  becomes  of  the 
bile  as  regards  its  reabsorption  and  decompo- 
sition in  the  intestine.    The  occurrence  of 
colourless  or  clay-coloured  stools  in  cases 
where  there  is  no  perversion  of  the  biliary 
secretion  or  of  its  discharge  into  the  duo- 
denimi,  but  where  disease  of  the  pancreas 
has  been  proved  to  exist,  has  suggested  '  that 
the  formation  of  the  colouring-matter  of  the 
faeces  depends  on  the  mutual  reaction  of  the 
bile  and  pancreatic  fluid,  under  the  influences 
met  with  in  the  intestinal  tract;'  though 
what  the  natmre  of  this  interaction  is  remains 
unexplained  {see  Pancreas,  Diseases  of).  A 
remarkable  case  which  was  under  the  writer's 
care  would  tend  to  show  that  the  production 
of  clay- coloured  stools,  in  cases  where  the 
bile  reaches  the  Intestine  and  there  is  no 
jaundice,  is  due  to  some  interference  with 
those  changes  in  the  bile  which  normally 
take  place  in  the  first  part  of  the  colon. 
The  patient  died  from  the  remote  effects  of 
an  accident  in  which  he  had  been  severely 
squeezed  between  the  buffers  of  a  train ;  for 
several  months  previous  to  death  he  suffered 
from  constant  diarrhoea,  the  motions  being 
invariably   copious   and   quite  colourless. 
Fast  mortem,  the  caecum  was  found  to  be 
represented  by  a  quantity  of  inflammatory 
fibrous  tissue  involving  the  adjacent  parietes, 
excavated  m  which  were  a  series  of  irregular 
spaces  and  channels,  by  which  continuity  was 
maintained  between  the  ilemn  and  ascending 
colon,  and  outside  the  peritoneal  cavity ;  down 
to  the  end  of  the  uninjured  ileum  the  bowel 
contents  were  of  normal  condition  and  colour 
(the  patient  taking  almost  an  ordmary  diet) 
and  contained  bile,  but  in  the  colon  they 
were  colourless,  as  voided,  whilst  in  the  seg- 
ment of  mesentery  corresponding  to  the 
cfficum  and  commencement  of  the  colon,  the 
lymphatic  vessels  were  outUned  by  black  pig- 
ment, presumably  due  to  absorption  of  the 
biliary  colouring-matter  from  the  damaged 
portion  of  the  intestinal  canal.  Further 
support  for  this  view  is  to  be  found  m  the 
character  of  the  motions  met  with  in  psilosis 
of  the  intestine,  they  being  large,  fornaed, 
white,  and  acid  in  reaction.    Since  no  dis- 
ease of  the  liver  or  pancreas  exists  in  this 
malady,  it  has  been  argued  by  Dr.  Thin 


'  that  the  abnormal  reactions  of  the  intestine 
must  produce  abnormalities  in  the  develop- 
ment of  the  bacteria  normally  present  in  the 
bowel ;  '  and  it  is  suggested  '  that  the  normal 
colouring-matter  of  the  stools,  under  the  in- 
fluence of  abnormal  bacterial  products,  either 
is  not  formed  or  is  destroyed.'   See  Psilosis. 

(/3)  Black  stools. — This  condition  is  well 
marked  when  blood  has  escaped  into  the 
stomach  and  passes  through  the  bowels. 
The  haemoglobin  is  decomposed  by  the  gas- 
tric juice,  and  its  constituent  iron  is  converted 
into  the  black  sulphide  by  the  sulphuretted 
hydrogen  present  in  the  intestines.  Such 
stools  may  look  like  tar;  or  if  they  have  been 
long  retaiaed  they  become  hard  and  almost 
coke-like  in  appearance  {see  Mel^ina).  Iron, 
bismuth,  or  charcoal  taken  internally  will 
similarly  colour  the  faeces ;  but  if  taken  in  only 
small  quantities  the  motions  are  slaty  rather 
than  black. 

(y)  Green  stools. — These  are  of  frequent 
occurrence  in  children,  and  their  cause  appears 
to  be  due  to  very  different  conditions.  Some- 
times the  coloration  is  certainly  due  to  the 
presence  of  biliverdin  (C32B[3gN^Og),  an  oxi- 
dation product  of  the  biliary  colouring-matter 
bilirubin,  and  it  not  infrequently  results  from 
a  dose  of  calomel.    Such  stools  are  likely  to 
be  excessively  acid  in  reaction.    The  green 
motions  of  severe  infantile  diarrhoea,  which 
are  neutral  or  only  slightly  acid,  and  some- 
times, though  not  always,  very  ill-smelling, 
are  said  to  owe  their  colour,  even  if  the  dis- 
ease itself  be  not  due,  to  a  green-pigment- 
producing  bacillus,  there  being  a  deficiency 
or  even  absence  of  bile.    Bright-green  stools 
have  been  occasionally  noticed  in  typhoid 
fever,  especially  it  would  seem  when  the  first 
part  of  the  colon  is  involved  in  the  ulceration. 
Here,  again,  the  coloration  appears  to  be 
closely  associated  with  an  altered  state  of 
the  caecum  and  ascending  colon,  whereby  the 
faeces  are  subjected  to  abnormal  conditions — 
among  other  things,  to  an  increased  acidity. 
Recent  observations  of  Pfeiffer,  however, 
throw  some  doubt  upon  this  point,  and  seem 
to  show  that  in  cases  of  infantile  diarrhoea 
the  normal  acidity  of  the  intestinal  contents 
is  replaced  by  an  alkaline  condition,  to  which 
the  green  coloration  is  really  due,  though 
the  faeces  as  voided  may  be  acid  from  secre- 
tions of  the  colon.    It  is  certainly  the  case 
that  green  stools  in  such  cases  are  often  ren- 
dered normal  in  colour  by  the  administration 
of  mineral  acids. 

(S)  Certain  articles  of  diet  and  drugs  are 
liable  to  colour  the  faeces  more  or  less  distinctly. 
Thus  spinach,  coffee,  claret,  and  logwood 
impart  to  the  excrement  then-  characteristic 
tints ;  rhubarb,  senna,  and  santonin  cause  a 
bright-yellow  colour  ;  and  much  cocoa  may 
make  the  stools  grey. 

4.  Odour.— The  characteristic  odour  ot  tne 
fsEces  is  chiefly  due  to  certain  substances, 
especially  skatol,  and  to  a  lees  degree  mdol, 
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developed  during  the  pancreatic  digestion  of 
proteids,  and  partly  to  special  secretions  from 
the  glands  of  the  colon.  Impaired  intestinal 
digestion,  particularly,  it  would  appear,  if  there 
be  any  abnormal  bacillary  action,  is  apt  to 
cause  fcetid  stools,  but  this  is  very  variable. 
Absence  of  bile  from  the  alimentary  canal, 
by  interfering  with  the  pancreatic  digestion, 
and  also  by  the  want  of  its  own  special  anti- 
putrescent  power,  is  often,  but  not  always, 
accompanied  with  very  ill-smelling  motions. 
In  certain  diseases  of  the  colon,  as  dysentery, 
the  evacuations  are  of  a  most  foul  and  acrid 
character,  owing  to  putrid  changes  in  the 
sloughs  thrown  off  from  the  ulcerated  bowel. 
In  children,  the  alvine  discharges  are  fre- 
quently offensive  from  errors  in  diet,  and 
emit  a  peculiar  sour  odour. 

5.  Eeaction. — ^The  reaction  of  the  faeces  in 
health  may  be  sHghtly  acid,  or  sUghtly  alka- 
line. This  variability  is  due  to  the  nature 
of  the  food,  and  still  more  to  the  extent  and 
character  of  the  changes  in  the  colon.  The 
stools  in  some  diseases,  as  typhoid  fever,  are 
distinctly  alkaline,  and  in  others,  as  infantile 
diarrhoea,  markedly  acid ;  the  colourless 
stools  in  obstruction  of  the  bile-duct  are  also 
very  acid  fr-om  a  large  excess  of  free  fatty 
acids. 

6.  Foreign  Bodies. — By  inspection  of  the 
evacuations  we  may  discover — 

(a)  Substances  accidentally  swallowed, 
Buch  as  coins,  pins,  &c. 

(6)  Indigestible  food  residua,  such,  as  fish- 
bones, the  stones,  skins,  and  peel  of  fruits,  fig 
seeds,  the  hgneous  grit  in  pears,  &c.  SmaU 
seeds  and  particles  of  vegetable  tissue,  if  long 
retained  in  the  canal,  may  become  encrusted 
with  lime-salts,  and,  if  abundant,  form  what 
has  been  called  intestinal  sand  {sable  vntes- 
Unal), 

(c)  Undigested  food,  that  is,  portions  of 
food  that  have  escaped  digestion.  In  certain 
severe  disturbances  of  the  digestive  functions 
some  of  the  food  may  be  passed  scarcely,  if 
at  an,  altered,  and  may  be  easily  recognised. 
This  condition,  known  as  '  Uentery,'  is  espe- 
cially prone  to  occur  in  the  intestinal  catarrh 
of  young  children  during  dentition.  Curdy 
lumps  derived  from  milk,  and  consisting  of 
undigested  masses  of  coagulated  casein  en- 
tangling fat,  are  often  met  with  in  infantile 
diarrhoea.  'On  a  moderate  diet  unaltered 
proteid  is  never  found'  (Halliburton). 

{d)  Fat.— This  special  element  of  the  food 
may  occur  m  the  motions  in  such  quantity 
and  m  such  forms  as  to  require  separate 
mention.  Anythmg  more  than  a  trace  in  the 
faces  18  to  be  regarded  as  abnormal,  and  as 
the  expression  of  a  failure  in  its  digestion  or 
absorption.  This  may  be  due  to  an  excessive 
ingestion,  as  may  occur  in  a  milk  diet,  or 
where  undue  quantities  of  olive  or  cod-Hver 
oil  are  given  for  medicinal  purposes ;  or  to  a 
deficiency  of  the  digestive  fluids,  especially 
'  the  pancreatic  juice.    The  presence  of  fat  in 


the  stools  has  long  been  Imown  as  a  dia- 
gnostic sign  of  pancreatic  disease  {see  Pan- 
creas, Diseases  of),  and  of  not  infrequent 
occurrence  m  diabetes.  In  those  morbid 
states  characterised  by  extensive  destruction 
of  the  epithehuin  of  the  small  intestine,  fat 
may  appear  in  the  motions  from  not  being 
absorbed,  although  the  quantity  taken  may 
be  but  moderate,  and  the  conditions  for  its 
digestion  unimpaired. 

The  form  in  which  fatty  matter  appears  in 
the  stools  is  very  variable,  and  much  depends 
upon  the  kind  of  fat  taken.  Masses  of  almost 
pure  fat  may  be  found  ;  or  lumps  of  greasy- 
looking  substances,  consisting  mamly  of 
crystals  of  the  fatty  acids,  or  compounds  of 
these  with  earthy  bases,  forming  soaps,  may 
be  met  with.  Occasionally  these  substances 
may  be  voided  in  cylindrical  form,  which  has 
been  compared  to  macaroni. 

(e)  Mucus. — The  amount  of  this  substance 
in  normal  faeces  is  quite  inappreciable,  but  in 
catarrhal  and  other  inflammatory  states  of 
the  lower  end  of  the  ileum  and  colon  it  is 
formed  in  considerable  quantity.  Its  disposi- 
tion in  respect  to  the  fiecal  matter""  is,  to  a 
great  extent,  diagnostic  of  its  site  of  produc- 
tion.   Thus  in  catarrh  of  the  ileum,  with  the 
very  bulky  stools  above-mentioned,  it  is  inti- 
mately diffused  through  the  faeces  in  micro- 
scopic particles ;  in  the  motions  of  typhoid 
fever,  bile- stained  globules  of  mucus  may  be 
seen  with  the  naked  eye.    It  may  be  taken 
as  a  general  rule  that  the  more  distinctly 
separate  the  mucus  is  from  the  excrement, 
the  lower  down  in  the  bowel  does  it  come 
from.    When  it  occurs  in  masses  adherent 
to  or  apart  from  the  faecal  matter,  it  comes 
from  the  sigmoid  flexure  or  rectum  ;  whilst 
from  the  upper  part  of  the  colon  the  mucus 
appears  as  fair-sized  globules  mixed  with  the 
stool._   In  dysenteric  inflammation  and  ul- 
ceration of  the  colon  the  mucus  frequently 
forms  discrete  particles,  which  have  been 
compared  to  grains  of  boiled  sago  or  to  frog- 
spawn,  and  may  be  mixed  with  pus  and 
blood. 

(/)  Blood. — Blood  voided  per  amum  pre- 
sents very  different  appearances  according  to 
its  source.  When  coming  from  the  stomach 
or  upper  part  of  the  intestine  it  is  much 
altered,  being  black  and  tarry  {see  Mel^na). 
Even  when  recognisable  as  blood,  there  is  a 
considerable  range  of  variety  in  colour,  as 
well  as  degree  of  admixture  with  the  faecal 
matter.  On  the  one  hand,  it  may  be  passed 
in  a  perfectly  pure  state,  quite  free  from 
foreign  matter,  as  would  be  the  case  when 
the  bleeding  took  place  from  an  eroded 
artery  low  down  in  the  bowel,  or  even  as 
high  up  as  the  ileum,  provided  the  quantity 
were  considerable,  and  it  were  discharged 
immediately  after  its  escape.  Practically, 
the  purer  and  brighter  the  blood,  the  lower 
down  is  its  source.  Or  it  may  occur  as  a 
brownish-red  material  thoroughly  mixed  with 
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the  feces,  and  then  comes  from  the  com- 
mencement of  the  colon  or  small  intestine  ; 
or  streaks  or  smears  of  blood  scarcely  altered 
in  appearance,  with  or  without  mucus,  and 
attached  to  the  surface  of  the  motion,  suggest 
a  lesion  in  the  lower  part  of  the  colon  and 
rectum.  The  blood,  from  internal  piles  or 
extreme  congestion  of  the  ventdes  of  the 
rectum,  has  a  characteristic  purplish  tint, 
and  is  frequently  passed  quite  free  from 
fseculent  matter.  See  Intestines,  Diseases 
of :  10.  Intestines,  HEemorrhage  from. 

{g)  Pus. — This  is  not  a  very  frequent^  con- 
stituent of  the  stools,  the  amount  in  ordmary 
catarrhal  states  of  the  bowel  being  too  small, 
as  a  rule,  to  be  recognised  without  the  micro- 
scope. In  dysentery,  however,  the  quantity 
is  greater,  and  pus  then  becomes  a  prominent 
feature  in  the  motions.  When  large  quanti- 
ties are  passed,  the  source  is  usually  an  abscess 
which  has  burst  into  the  canal. 

(h)  Entozoa,  such  as  segments  of  taenia, 
the  various  round-worms,  or  the  contents  of 
hydatid  cysts  that  may  have  burst  into  the 
canal,  may  be  present  in  the  faeces. 

(i)  Miscellaneous.— Under  this  head  may 
be  included  gall-stones,  intestinal  concre- 
tions, mucous  or  membranous  casts  of  the 
intestines  {see  Casts  :  I.  Of  the  Alimentary 
Canal;  and  Intestines,  Diseases  of:  13. 
Intestines,  Inflammation  of;  Chronic  En- 
teritis), portions  of  bowel  sloughed  off  from 
intussusception,  or  of  new-groiuths,  dc. 

II.  Microscopical  examination. — See 
Microscope  in  Medicine  :  B.  F^ces. 

Concerning  the  micro-organisms  of  the 
faeces,  it  may  be  observed  that  they  exist  in 
vast  numbers,  and  of  many  kinds,  both  in 
health  and  disease,  but  except  the  specific 
forms  associated  with  cholera,  typhoid  fever, 
and  tuberculosis,  little  clinical  importance 
can  at  present  be  attached  to  them.  Whilst 
cocci  are  more  numerous  in  the  solid  evacua- 
tions, baciUi  predominate  in  the  fluid  dis- 
charges. Among  the  latter  the  most  abun- 
dant and  most  constant  are  BaciUus  subtilis. 
Bacterium  termo.  Bacillus  coli  commune, 
and  Clostridium  butyricum. 

III.  Chemical  examination.  — The 
imperfect  knowledge  we  possess  of  the  actual 
chemistry  of  the  tissues  and  secretions,  with 
the  exceeding  variety  in  the  composition  of 
the  ingesta,  prevents  our  obtammg,  from  any 
analysis  of  the  faeces,  much  information  of  a 
practical  character.  It  is  seldom  if  ever 
that  such  examination  furnishes  evidence  of 
primary  importance,  as  does  analysis  of  the 
urine  ;  'it  is  only  occasionally  that  the  results 
correspond  to  what  other  signs  and  symptoms 
indicate  to' be  the  existing  condition. 

On  an  average  the  faeces  contam  about  Z6 
p6r  cent,  of  solid  matter  to  77  per  cent,  ot 
water,  but  this  proportion  is  liable  to  the 
widest  variations  both  in  health  and  disease, 
although  the  amount  of  water  is  little  if  at 
all  affected  by  the  quantity  ingested.  Thus 


in  cholera-stools  the  solid  residue  may  be- 
but  a  few  grains  per  pint.  In  many  diar- 
rhceal  states  the  fluid  portion  of  the  stools  i& 
something  more  than  a  simple  exudation^ 
being  partly  of  the  nature  of  a  true  secretion. 
The  food  is  of  course  the  main  source  of 
the  constituents  of  the  faeces,  a  few  only  of 
these  constituents  being  derived  from  the  bile. 

For  the  chemical  processes — often  elabo- 
rate— required  for  their  detection,  reference 
must  be  made  to  standard  works  on  physio- 
logical and  pathological  chemistry. 

1.  Phenol  (CeH.OH),  iMcLol  (CgH-N),  and 
shatol  (C9H9N)  are  normally  formed  in  the 
intestines  during  the  pancreatic  digestion  of 
proteids.  A  considerable  proportion  of  these 
substances  is  absorbed,  and,  undergoing 
various  chemical  changes,  is  eliminated  in 
the  urine,  but  a  suflicient  amount  of  each 
leaves  the  body  ia  the  faeces,  where  they 
may  be  separated  and  detected  by  appro- 
priate reagents.  To  skatol  the  odour  of  the 
faeces  is  mainly  due,  and  it  is  said  by  Brieger 
to  be  absent  from  the  evacuations  of  typhoid 
fever. 

Leucin  and  tyrosin,  which  are  also  de- 
rived from  the  proteid  elements  of  food  by 
tryptic  digestion,  are  not  found  in  the  faeces  ia 
health,  though  of  frequent  occurrence  in  the 
stools  of  various  conditions  of  diarrhxEa,  es- 
pecially cholera.   See  Leucin  ;  and  Tyeosin.. 

2.  Two  bodies — excretin  and  stercorin — 
have  been  described  as  characteristic  of  the 
fffices,  but  thefr  existence  is  doubtful.  They 
are  non-nitrogenous,  crystaUisable,  non-sapo- 
nifiable  bodies,  differing  in  their  crystalline- 
form,  and  their  solubility  in  alcohol  and  ether. 
They  appear  to  be  closely  related  to  chole- 
stertn,  with  which  in  many  points  they  agree. 
It  is  said  that  when  the  bile  which  normally 
contains  cholesterin  is  prevented  reaching 
the  intestines,  neither  of  these  bodies  occur* 
in  the  fffices ;  and  that  they  are  also  absent, 
being  replaced  by  cholesterm,  in  the  me- 
conium, and  in  star^nng  and  hybernating 
animals,  when  there  is  no  obstruction  to  the 
bUe-flow.  Flint  considers  about  ten  grains- 
per  diem  to  be  the  average  amount  of  ster- 
corm,  and  the  excretin  of  Marcet  to  be  about 
a  fifth  of  that.  Cholesterim  itself,  except  m 
very  small  quantities,  cannot  be  regarded  as- 
a  normal  constituent  of  the  faeces ;  but  the 
precise  significance  of  its  occun-ence  is  un- 
certain. Its  chief  soiurce  is  the  bile,  and  only 
a  small  quantity  comes  from  the  food. 

3.  Fatty  Acids,  Fats,  and  Soaps.— Various 
members  of  the  fatty-acid  series,  such  a* 
acetic,  butyric,  caproic,  valerianic,  and  tne 
higher  terms,  oleic,  palmitic,  aiid^.^*^^'^'^"' 
only  occur  free  in  minute  P';opof  ^ 
ordinary  circumstances,  but  the  1^*^^^^ 
readily  increased  to  considerab  e  amounts 
when  the  alkaline  secretions  of  the  liver  an^ 
the  pancreas  are  prevented  entering  toe  in^ 
testmes.  The  prese'ice  of  neiUial^^^^^^^^ 
the  exnrement  may  be  taken  to  indicate  ma 
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there  has  been  excessive  ingestion  or  a 
diminished  digestion,  since  under  ordinary 
circumstances  they  would  be  absorbed.  When 
■occurring  in  considerable  amount  in  the 
stools  they  produce  the  so-called  '  fat-diar- 
rhcea,'  described  in  various  dyspeptic  states. 
The  soluble  sodium  and  potassium  soaps 
ordinarily  formed  by  the  ingested  fats  with 
the  bile  and  pancreatic  juices  should  be  in 
great  part  taken  up  by  the  lacteals  ;  but  fats, 
meeting  with  any  calcium  or  magnesium 
■salts  that  may  be  present  in  the  alimentary 
canal,  form  with  them  insoluble  hard  soaps, 
which  are  passed  in  the  fteces. 

4.  Salts. — These  are  but  in  small  amount, 
and  are  chiefly  the  earthy  and  triple  phos- 
phates, with  small  quantities  of  iron  and 
sihca ;  there  is  in  health  a  marked  absence 
of  chlorides.  When  the  stools  are  very  al- 
kahne  the  triple  phosphates  may  be  very 
abundant,  as  in  typhoid  fever ;  and  in  cholera- 
discharges  the  whole  amount  of  salts  is 
largely  increased,  there  being  nearly  an 
ounce  in  every  hundred  fluid  ounces  of  eva- 
cuation, a  large  prc^  ortion  of  which  consists 
of  chlorides.  A  similar  excess  of  these  salts 
occurs  in  the  stools  of  other  diarrhoeal  states, 
with  a  corresponding  decrease  in  the  urine. 

5.  Pigment. — The  characters  of  the  faecal 
pigments  have  been  already  referred  to. 

6.  MrciN,  Albumen,  &c. — A  very  appreci- 
able amount  of  mucin  may  be  extracted  from 
the  faeces  by  well  mixing  with  hme-water, 
and  adding  acetic  acid  to  the  filtrate. 

Albumen,  as  such,  can  scarcely  be  looked 
■upon  as  a  normal  ingredient  of  the  evacua- 
tions; but  the  fluid  part  of  cholera- stools, 
which  resembles  dilute  blood-serum  in  com- 
position, contains  a  very  appreciable  quan- 
tity. In  typhoid  and  other  diarrhoeal  stools 
albumen  can  be  detected. 

Pejitones  are  not  found  in  healthy  faeces, 
but  occur  in  considerable  quantities  in  various 
diseases,  of  which  the  most  frequent  are 
typhoid  fever,  dysentery,  tubercular  ulceration 
of  the  intestines,  and  cirrhosis  and  carcinoma 
of  the  Uver, 

Ferments  similar  in  action  to  ptyalin  and 
pepsin  are  described  as  existing  in  the  fajces, 
but  how  they  may  be  modified  in  disease  is 
quite  unknown. 

Certain  of  the  groups  of  putrefactive  bodies 
termed  ptomwines,  such  as  cadaverin  and 
putrescin,  have  been  recognised  in  the  fieces. 

In  ursemia  and  also  in  intestinal  catarrh 
v/rea  has  been  detected  in  the  stools. 

In  certain  diseases,  especially  cholera, 
dysentery,  typhoid  fever,  intestinal  catarrh, 
both  acute  and  chronic,  and  to  a  less  degree 
hepatic  and  pancreatic  affections,  the  stools 
are  more  or  less  characteristic,  though  the 
diagnosis  rarely  depends  on  their  appear- 
ances alone.  They  are  fully  described,  be- 
yond the  references  to  them  in  the  present 
article,  under  their  respective  headings. 

W.  H.  Allchin. 


STRABISMUS.— Synon. :  Squint;  Fr. 
Strabisme ;  Ger.  Strabismus  ;  Schielen. 

Definition.— A  condition  in  which  the 
two  eyes  are  not  directed  to  the  same  point 
in  space. 

Description. — Squint  is  commonly  either 
(1)  convergent,  or  (2)  divergent;  but  (3)  it 
may  be  complex,  where  there  is  a  deviation 
either  upivards  or  downwards.  When  one 
eye  appears  to  be  normally  directed,  and  the 
other  to  deviate,  it  is  convenient  to  distin- 
guish the  former  as  the  working,  and  the 
latter  as  the  squinting  eye. 

The  extent  or  degree  of  strabismus,  or,  as 
it  is  more  usually  called,  the  magnitude  of  a 
squint,  is  expressed  in  terms  of  millimetres. 
In  convergent  or  divergent  squint  it  is  cus- 
tomary to  measure  the  distance  between  an 
imaginary  vertical  line  bisecting  the  palpe- 
bral fissure,  and  another  imaginary  vertical 
line  bisecting  the  pupil  of  the  deviating  eye. 
In  an  upward  or  downward  squint,  the  dis- 
tance between  the  horizontal  diameter  of  the 
pupil,  and  an  imaginary  horizontal  line  bi- 
secting the  palpebral  fissure,  would  give  the 
measm-ement  required. 

1.  Convergent  Squint. — This  is  seen 
under  two  principal  forms :  (a)  that  which 
depends  upon  paralysis  or  paresis  of  one  of 
the  external  recti  muscles,  permitting  the 
antagonist  internal  rectus  to  exert  a  pre- 
ponderating influence  upon  the  position  of 
the  eye  ;  and  that  which  depends  upon  exces- 
sive development  of  both  interni,  in  conse- 
quence of  an  error  of  refraction,  whether 
(6)  hypermetropia,  or  (c)  myopiia. 

(a)  Paralytic  Convergent  Strabismus. — 
This  form  of  strabismus  is  met  vsdth  in  all 
degrees,  from  the  slightest  weakening  of  the 
affected  external  rectus  to  complete  paralysis. 

Etiology. — Paralytic  convergent  strabis- 
mus is  primarily  a  nerve-affection,  in  which, 
however,  the  muscle  concerned  will  after  a 
time  be  liable  to  undergo  degenerative 
changes.  The  strabismus  usually  commences 
somewhat  suddenly,  in  persons  of  adult  age, 
and  often  rapidly  increases  in  degree ;  the 
paralysis,  which  at  first  was  only  partial,  be- 
coming complete.  In  the  great  majority  of 
cases  it  is  associated  with  syphilis ;  but  it  is 
also  met  with  as  a  result  of  impaired  nutri- 
tion or  degenerative  change  in  the  nervous 
centres,  consequent  upon  anxiety  or  over- 
work. In  some  of  the  syphilitic  cases,  it 
appears  to  be  due  to  central  mischief,  such 
as  gumma  or  arterial  occlusion  ;  in  others  to 
pressure  upon  the  trunk  of  the  sixth  nerve 
by  periosteal  thickening  or  other  morbid 
growth. 

Diagnosis.  —  In  pronounced  cases,  the 
diagnosis  is  easy ;  and  depends  upon  the  fact 
that,  even  when  the  working  eye  is  closed  or 
covered,  the  sqviinting  eye  cannot  be  directed 
outwards  by  voluntary  effort.  If  the  para- 
lysis, althoiagh  considerable  in  degree,  is  not 
complete,  the  eye  cannot  be  directed  outwards 
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as  far  as  usual ;  if  the  paralysis  is  complete, 
the  pu[iil  cannot  be  carried  external  to  the 
middle  line  of  the  palpebral  fissure.  When 
the  affected  muscle  is  only  shghtly  weakened, 
the  nature  of  the  condition  may  not  be  at 
once  apparent  from  the  limitation  of  move- 
ment ;  and  the  degree  of  deviation  may  be  so 
slight  that  it  is  not  easy  immediately  to  pro- 
notmce  which  eye  is  affected.    This  doubt 
may  be  removed,  and  the  existence  of  paresis 
made  manifest,  by  the  following  tests.  The 
surgeon  should  stand  in  front  of  the  seated 
patient,  and  should  hold  up  before  him,  in 
the  middle  line  and  at  a  convenient  reading 
distance,  some  small  object,  telling  him  to 
look  at  it  steadily.    By  his  own  hand,  or  by 
a  piece  of  ground-glass,  the  surgeon  then  cuts 
off'  the  view  of  the  object  first  from  one  of 
the  patient's  eyes  and  then  from  the  other, 
watching  their  movements  as  he  does  so. 
"When  the  object  is  concealed  from  the  squint- 
ing eye,  the  other  one,  being  already  rightly 
directed,  wUl  remain  stationary  to  continue 
the  act  of  seeing,  and  the  squinting  eye  will 
ilso  remain  stationary ;  but,  when  the  object 
is  concealed  from  the  working  eye,  the  other, 
or  squinting  eye,  being  wrongly  directed,  and 
not  receiving  the  image  of  the  object  upon  its 
yellow  spot,  will  make  a  slight  outward  move- 
ment in  order  to  take  up  correct  fixation. 
At  the  same  moment,  the  working  eye,  be- 
hind the  obstruction,  will  execute  an  inward 
movement  of  somewhat  greater  amplitude 
than  the  outward  movement  of  its  fellow. 
Let  it  be  supposed  that  there  is  slight  weak- 
ening of  the  right  externus,  producing  slight 
inversion  of  the  right  eye.    When  the  object 
is  screened  from  the  right  eye,  the  left  still 
sees  it  clearly  and  sharply,  and  both  eyes 
remain  at  rest.    When  the  object  is  screened 
from  the  left  eye,  the  right  receives  the  image 
upon  a  point  of  its  retina  internal  to  its  yellow 
spot,  and  sees  it  only  indistinctly.  The  right 
eye,  therefore,  makes  an  excursion  outwards, 
sufficient  in  amount  to  bring  the  image  of  the 
object  upon  its  yellow  spot,  and  to  enable  it 
to  see  better;  but  the  motor  impulse  by 
which  the  necessary  movement  of  the  exter- 
nal rectus  is  called  forth  is  conveyed  at  the 
same  time  to  the  internal  rectus  of  the  left 
eye,  as  a  result  of  the  habitual  association  of 
the  two  eyes  and  of  then-  muscles  m  the  act 
of  looking  towards  the  right ;  and  the  sound 
muscle,  under  a  given  motor  impulse,  con- 
tracts more  vigorously  than  the  weakened 
one.  The  result  is  that  the  excursion  inwards 
of  the  working  eye  is  larger  than  the  excur- 
sion outwards  of  the  squinting  one and  m 
this  way  the  fact  of  paresis  of  the  right  ex- 
ternus is  rendered  manifest.  j  j 
This  form  of  strabismus  is  at  first  attended 
by  distressing  double  vision,  which  often 
produces  giddiness,  but  which  diminishes  in 
time,  as  the  patient  learns  to  neglect  or  men- 
tally to  suppress  the  image  of  the  squmtmg 
eye.    The  smaller  the  deviation,  the  more 


distressing  will  be  the  double  vision ;  because, 
the  nearer  to  the  yellow  spot  is  the  image  of 
the  squinting  eye,  the  more  definite  will  it  be, 
and  the  less  readily  will  it  be  distinguished 
from  that  of  the  other.  In  cases  of  very 
slight  deviation,  the  equality  of  the  double 
images  renders  it  difficult  to  teU  the  true 
from  the  false,  and  leads  the  patient  into  fre- 
quent error  with  regard  to  the  position  of  the 
object  looked  at. 

Treatment. — The  treatment  of  paralytic 
strabismus  is  primarily  that  of  the  syphilis 
or  of  the  nerve-exhaustion  upon  which  the 
paralysis  depends ;  but  it  is  also  necessary  to 
endeavour  to  minimise  the  inconveniences  of 
the  double  vision  while  it  continues,  and  to 
provide  against  permanent  degeneration  of 
the  paralysed  muscle  from  disuse.    The  for- 
mer indication  may  be  fulfilled  by  covering 
the  squinting  eye  with  a  patch,  or  with  an 
opaque  glass  in  a  spectacle-frame;  and,  as 
the  double  vision  is  only  troublesome  when 
the  eyes  are  directed  to  the  side  of  the  affected 
muscle,  it  is  often  sufficient  to  render  opaque, 
by  grinding  or  otherwise,  the  outer  half  of  the 
glass  which  covers  the  affected  eye.  The  nu- 
trition of  the  muscle  may  be  preserved,  when 
the  paralysis  is  incomplete,  by  systematic  vo- 
luntary endeavours  to  call  it  into  action ;  these 
endeavours  being  made  three  or  four  times  a 
day  for  a  few  minutes  at  a  time.    For  this 
purpose,  the  working  eye  should  be  closed  or 
covered,  and  the  squinting  eye  should  be 
dfrected  as  much  as  possible  towards  the 
outer  side.    When  the  paralysis  is  complete, 
so  that  the  eye  cannot  be  carried  beyond  the 
middle  line  of  its  eyelid  opening,  it  is  neces- 
sary to  exercise  the  affected  muscle  by  local- 
ised electric  currents,  after  the  manner  of 
Duchenne.    In  cases  where  there  is  no  re- 
sponse to  induced  currents,  those  of  a  cell 
battery  will  sometimes  be  found  effectual. 
The  exercise  by  electricity  should  be  repeated 
at  short  intervals,  such  as  every  two  or  three 
days,  until  the  nerve-function  is  beginning 
to  be  restored,  so  that  the  muscle  can  again 
be  exercised  by  the  wiU. 

In  cases  of  paralytic  strabismus  of  old 
standing,  it  is  sometimes  necessary  to  have 
recourse  to  tenotomy  of  the  contracted 
internus,  before  the  eye  can  be  restored  to 
its  correct  position.  It  may  be  laid  down  as 
a  general  principle  that  every  case  ca,n  be 
cured,  by  combined  tenotomy  and  vohtional 
or  electrical  exercises,  as  long  as  the  para- 
lysed muscle  will  respond,  in  however  small 
a  degree,  either  to  the  will  or  to  one  form 
or  other  of  electric  current ;  but  that  where 
the  eye  does  not  move  outwards  m  obedience 
to  the  will,  and  where  neither  induced  nor 
battery  currents  produce  contraction  ot  tue 
paralysed  muscle,  no  good  is  to  be  especteo 
from  either  operative  or  medicinal  treat- 
ment. ,  ,  Ti  :.^„ 
{h)  Cojivergent  StraUsmus  due  to  Excessive 

Development  of  both  Interni. 
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^Etiology. — As  a  result  of  errors  of  re- 
fraction, about  90  per  cent,  of  this  class  of 
cases  are  due  to  flat-eye  or  hypermetro^ia. 
The  flat  formation  of  the  eye  requires,  for 
acute  vision  of  near  objects,  a  strenuous 
acconunodation-effort ;  and  this,  by  the  in- 
timate association  which  exists  between  the 
nerve-centres  governing  the  accommodation 
muscles  and  those  governing  the  intern!, 
produces  a  corresponding  effort  of  conver- 
gence.    As  soon  as  a  child  who  is  born 
with  flat  eyes  begins  to  take  careful  notice 
of  near  things,  his  accommodation  muscles 
and  his  internal  recti  are  both  called  into 
frequent  and_  energetic  exercise ;  and  the 
consequence  is  that   the   interni  become 
excessively  developed  in  relation  to  their  an- 
tagonists, the  externi,  so  that  the  normal,  or 
resting  position  of  the  eyes,  instead  of  being 
one  of  parallelism,  becomes  one  of  conver- 
gence.   The  result  of  this  is  that  the  child 
would  receive  double  images,  of  equal  in- 
tensity, of  all  objects  situated  either  nearer 
to  hun,  or  farther  from  him,  than  the  point 
at  which  the  convergent  optic  axes  would 
meet  if  prolonged.     Let  us  suppose  that 
this  pomt  IS  one  foot  distant  from  the  eyes  ; 
and  that  the  child  wishes  to  look  at  an 
object  which  is  eighteen  inches  distant. 
He  cannot  _  do  this  with  both  eyes,  because 
the  externi  are  unable  to  overcome  their 
more  powerful  antagonists.     If,  however, 
he  combines  the  right  externus  with  the 
left  mternus,  as  in  the  act  of  looking  to  the 
nght  with  both  eyes,  he  becomes  able  to 
fax  the  object  correctly  with  his  right  eye ; 
Mid  if  he  combines  the  left  externus  with 
the  nght  internus,  as  in  the  action  of  look- 
ing to  the  left  with  both  eyes,  he  becomes 
able  to  fix  the  object  correctly  with  his  left 
eye.    But  as,  in  either  case,  both  eyes  start 
from  a  position  not  of  parallelism,  but  of 
convergence,  the   effort  which  carries  the 
convergent  state  to  the 
nud^e  of  Its  palpebral  fissure  will  cairy  the 
left  from  Its  convergent  state  to  one  of  much 
greater  convergence,  and  vice  versa  with  the 
left  eye;  so  that,  while  one  eye  is  directed 
to  the  object  of  vision,  the  other  is  roUed 
far  inwards.    In  this  way,  the  image  is  re- 
ceived upon  the  yellow  spot  of  the  working 
eye,  and  upon  so  peripheral  a  portion  of  the 

neglected  by  the  consciousness,  and  ceases  to 
be  a  source  of  confusion  or  embarrassment 

DiAGNosis.-The  state   of  things  in  ^ 
ordinary  case  of  squint  beginning  in  child 
hood  IS  the  following.    In  f^tate^oJ  rest  a^ 
when  the  attention  is  not  directed  to  any 
object,  or  durmg  sleep,  or  under  an  an!Bs 
thetic,  the  eyes  are  equally  convergent;  but 
as  soon  as  any  object  is  looked  at,  on^  eve 
fixes  this  object  and  the  other  rolls  inwards 
If  the  de^ee  of  flatness  is  alike  in  both 
eyes,  and  if  the  muscles  in  both  ai-e  of  equal 
power,  sometimes  one  wiU  be  the  squinting 
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eye  and  sometimes  the  other;  and  inmost 
cases  this  condition  obtains  for  a  time.  The 
squint  is  then  said  to  be  'alternating.' 
GeneraUy  speaking,  however,  it  is  for  some 
reason  easier  to  work  with  one  eye  than 
with  the  other ;  either  because  it  is  flat  in  a 
less  degree,  or  because  its  accommodation 
muscle  or  its  external  rectus  is  stronger  than 
the  corresponding  muscle  of  its  fellow ;  and 
then  this  eye  is  used  in  preference  to,  and 
gradually  supersedes,  its  feUow;  becoming 
always  the  working,  while  that  is  always  the 
squinting  eye.  The  squint  is  then  said  to 
be  'permanent.' 

_  Treatment.— It  would  appear   at  first 
sight,  from  the  rationale  of  the  affection, 
that  the  squint  which  depends  upon  flat-eye 
could  always  be  prevented,  or  even  cured, 
by  the  habitual  use  of  convex  spectacles; 
but,  as  a  matter  of  fact,  the  balance  of  power 
between  the  externi  and  the  interni  becomes 
deranged  at  so  early  a  period  of  life  that 
spectacles  could  not  be  apphed  until  too  late. 
In  every  pronounced  case  of  strabismus,  it 
IS  necessary  to  perform  tenotomy  of  the 
interni,  sometunes  only  of  one,  but  far  more 
frequently  of  both ;  and  the  only  question  to 
be  considered  is  that  of  the  time  most 
favourable  for  the  operation. 

In  determining  this  question,  the  points 
chiefly  to  be  taken  into  account  are  the  state 
of  vision,  and  the  age  of  the  patient.  When 
a  squint  becomes  permanent,  the  vision  of 
the  habitually  squuDting  eye  frequently  be- 
comes impafred,  apparently  as  a  result  of 
the   contmued  mental  suppression  of  the 
image  which  it  receives;  and  in  a  person 
who  is  suffered  to  grow  up  to  adult  a^-e 
sqmnting,  this  impairment  of  vision  often 
fails  little  short  of  blindness,  and  admits 
of  no  remedy.    No  change  is  discoverable, 
generally  speakmg,  by  the  ophthahnoscope ; 
but  the  power  of  respondmg  to  impressions 
upon  the  retina  seems  to  be  lost.    On  the 
other  hand,  as  long  as  the  squint  is  alterna- 
ting, and  each  eye  is  used  by  turns,  the 
sight  does  not  usually  suffer. 

The  immediate  effect  of  tenotomy  of  one 
or  both  interni  is  to  release  the  eyes  from 
their  position  of  enforced  convergence,  and 
to  diminish  the  power  of  the  interni  to  rotate 
them  inwards.    The  divided  muscles  soon 
acquire  new  attachments  farther  back  upon 
the  eyebaU  than  their  former  ones,  so  that 
their  power  is  permanently  diminished,  and 
this  diminution  may  even  be  in  excess,  so  as 
to  leave  an  undesirable  preponderance  of  the 
externi,  and  a  corresponding  tendency  to 
eversion.    The  surgeon,  even  by  the  best 
planned  operation,  cannot  absolutely  deter- 
mine the  future  position  of  the  eyes.  That 
determination  has  to   be  effected   by  the 
muscles  themselves  under  the  guidance  of 
vision;  and  a  perfect  result  after  a  squint 
operation,  by  which  is  meant  the  restora- 
tion of  parallelism  when  at  rest,  without 
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impairment  of  the  power  of  volitional  conver- 
gence, can  only  be  obtained  by  an  instinctive 
rearrangement  of  the  muscular  forces  con- 
cerned, a  re-arrangement   mainly  brought 
about  by  efforts  to  avoid  double  vision,  vs^hich 
is  often  the  immediate  result  of  an  operation. 
While,  therefore,  it  is  always  possible  to  re- 
move by  tenotomy  a  coarse  and  manifest 
malposition,  it  is  only  possible  to  command 
a  perfect  result  when  the  recti  muscles 
are  well-developed,  when  the  acuteness  of 
vision  is  equal  or  nearly  so  in  the  two  eyes, 
and  when  the  power  of  attention  to  visual 
impressions  is  sufficiently  active  to  render 
double  images  distressing.     The  muscular 
development  and  the  power  of  attention  are 
both  deficient  m  early  childhood  ;  and  hence, 
so  long  as  vision  does  not  suffer,  it  is  better 
to  defer  operating  for  squint  until  about  eight 
years  of  age.    As  long  as  the  squint  is  alter- 
nating, there  is  no  fear  that  the  vision  will 
suffer,  and  it  is  then  safe  and  desirable  to 
wait ;  but  as  soon  as  the  squint  becomes  per- 
manent, it  is  necessary  to  test  the  vision  of 
the  squinting  eye  from  time  to  time,  and  to 
provide  for  this  eye  bemg  exercised  every 
day,  by  keeping  the  other  closed  or  covered 
for  short  periods.    If,  in  spite  of  such  exer- 
cise, the  vision  of  the  squinting  eye  is  found 
to  be  undergoing  progressive  deterioration, 
the  operation  should  be  performed  without 
delay,  at  however  early  an  age ;  and  the 
parents  should  be  warned  that  it  may  per- 
haps be  necessary,  for  the  attainment  of 
perfect  harmony  of  movement  between  the 
two  eyes,  to  operate  agaui  at  some  future 

time.  1  -i-i  • 

It  wUl  sometimes  happen  that  a  child  is 
first  brought  for  advice  at  an  earlier  age  than 
eight,  in  whom  the  squint  has  already  become 
permanent  in  one  eye,  and  in  whom  the 
vision  of  that  eye  has  already  begun  to 
suffer.  In  such  cases  it  is  best  to  devote  a 
few  weeks  to  endeavours  to  improve  the 
vision  of  the  squinting  eye  by  compulsory 
exercise ;  and,  if  these  endeavours  should  be 
in  any  degree  successful,  to  continue  them  as 
long  as  improvement  under  their  employment 
is  perceptible.  If  no  improvement  should  be 
produced,  the  operation  should  be  performed 
without  further  loss  of  time.  ,   ■  . 

(c)  The  Convergent  Squvnt  of  Short- s%g Med 
PeoTjZe.— This  is  not  a  very  common  affection, 
and  depends  upon  the  fact  that,  spectacles  to 
afford  distant  vision  not  having  been  worn, 
the  externi,  wHch  produce  the  approximate 
paraUehsm  of  the  optic  axes  required  for 
distant  vision,  have  not  been  exercised ;  while 
the  interni  have  been  constantly  exercised  m 
producing  convergence  for  the  vision  of  near 
objects.  The  former  muscles,  therefore,  have 
been  suffered  to  faU  into  a  condition  of  feeble- 
ness from  disuse,  while  the  latter  have  under- 
gone abnoimal  development.  In  such  cases 
the  eyes  are  usually  equaUy  convergent,  such 
a  position  giving  single  vision  of  near  objects , 


while  double  vision  of  distant  ones  is  not  irk- 
some, on  account  of  the  indistinctness  with 
which  they  are  seen. 

Treatment. — When  the  convergent  squint 
of  a  short-sighted  person  is  of  small  magni- 
tude, it  may  sometimes  be  cured  by  wearing 
glasses  which  correct  the  short-sight  for  dis- 
tance, and  call  upon  the  external  recti  to  take 
up  their  proper  function.  More  frequently, 
however,  they  fail  to  respond ;  double  vision 
is  produced ;  and  tenotomy,  followed  by  the 
use  of  the  spectacles,  is  required.  Such  cases 
usually  tm-n  out  perfectly  well. 

2.  Divergent  Squint.— This  is  nearly 
always  a  consequence  of  defective  vision  of 
the  squinting  eye,  which  wanders  outwards 
for  want  of  guidance  from  visual  impressions. 
It  may  also  foUow  from  unskilfully  performed 
or  excessive  operations  for  the  cure  of  con- 
vergent squint. 

Treatment. — The  operation  for  divergent 
squint  is  not  a  mere  tenotomy,  but  requires 
the  shortening  of  the  internal  rectus  of  the 
squinting  eye,  or  its  advancement  to  a  point 
of  attachment  nearer  to  the  corneal  margin ; 
and  the  results  of  such  an  operation  are  less 
under  command  than  those  of  tenotomy. 
The  muscle  may  not  attach  itself  firmly  in 
the  new  position,  or  the  connecting  medium 
may  stretch  after  a  short  time.    The  opera^ 
tion  may  be  undertaken  more  hopefully,  the 
better  the  vision  of  the  divergent  eye ;  and  it 
is  often  very  successful.    It  is  nevertheless 
most  prudent,  in  every  instance,  to  prepare 
the  patient  for  the  possibility  of  failure,  or  of 
only  partial  success.    It  is  in  no  case  Ukely 
that  the  defect  will  be  increased  by  failm-e  of 
the  operation ;  and,  as  the  chief  motive  for 
its  performance  is  usually  the  improvement 
of  appearance,  it  may  be  undertaken  with 
propriety  in  almost  every  case. 

8.  Complex  Squint.— The  forms  of  stra- 
bismus in  which  the  deviation  is  either  up- 
wards or  downwards  are  not  suf&ciently 
numerous  to  be  brought  under  any  general 
rule.  They  depend  either  upon  spasm  of  the 
muscle  producing  the  deviation,  or  upon 
paralysis  or  paresis  of  its  antagonist ;  and 
every  case  must  be  investigated  and  treated 
upon  its  merits,  by  tenotomy  or  electrisation, 
or  both  combined,  according  to  the  particular 
circumstances.  Various  urregular  forms  of 
strabismus  are  also  seen,  in  the  course  oi 
certain  acute  and  chronic  diseases  of  the  ner- 
vous system,  which  entail  loss  or  impairment 
of  muscular  coordination,  such  as  menm- 
gitis  and  tabes  dorsaUs ;  but  such  forms 
are  usuaUy  easily  to  be  distinguished  as 
symptoms  of  the  general  disorder,  requiring 
no  treatment  or  consideration  apart  fi-om  it. 
In  chronic  diseases,  such  as  tabes  dorsalis, 
it  may  be  conducive  to  comfort  to  exclude 
the  squinting  eye  from  vision,  for  the  purpose 
of  obviating  the  inconveniences  mcidental  to 
double  images. 

E.  Beudenell  Carter. 


STEANGULATION 

STRANGULATION  {strangiolo,  I 
choke). — In  pathology  this  term  is  em- 
ployed to  express  either  the  process  or  the 
condition  of  constriction  of  a  tube  or  pedicle, 
when  it  is  so  complete  that  the  passage  of 
the  contents,  or  the  cu-culation  of  the  blood, 
is  prevented.  See  Heenia  ;  Intestinal  Ob- 
struction; aaid  Ovaries,  Diseases  of. 
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STRANGULATION  as  a  Mode  of 
Death  {strangulo,  I  choke). — Synon.  :  Fr. 
Strangulation ;  Ger.  Erwiirgung. 

Definition. — The  act  and  the  effect  of 
constriction  of  the  neck  and  air-passages  by 
means  of  a  ligature  or  of  manual  pressure 
(thi-ottling).  Death  results  essentially  from 
asphyxia. 

Etiology. — Strangulation  is  chiefly  homi- 
cidal, but  it  may  be  suicidal  or  accidental. 
Accidental  strangulation  may  occur  in  a 
variety  of  ways,  as  in  the  case  of  a  child  by 
tightening  of  a  cravat  round  the  neck,  from 
the  end  catching  in  the  wheel  of  a  perambu- 
lator;  in  the  case  of  a  drunken  woman  by 
fixation  and  tightening  of  her  bonnet-strmgs ; 
and  in  the  case  of  a  cripple  by  a  rope  attached 
to  a  weight  accidentally  becoming  tightened 
in  fi-ont  of  the  neck. 

It  was  at  one  time  doubted  whether  suicide 
could  be  effected  by  strangulation,  owing  to 
the  fact  that  the  hands  relax  when  insensi- 
bility comes  on,  rendering  it  impossible  to 
keep  up  sufficient  tension  on  the  ends  of  the 
ligature.  But  when  the  ligature  is  wound 
more  than  once  round  the  neck,  or  some 
method  is  adopted  by  which  the  ligature  can 
be  tightened  like  a  tourniquet,  as  by  the 
insertion  of  a  piece  of  stick  which  catches 
behmd  the  ear  or  elsewhere,  it  is  quite  possi- 
ble ;  and  numerous  instances  are  on  record 
of  smcide  so  effected.  In  most  cases,  how- 
ever, the  presumption  is  in  favour  of  homi- 
cide, and  in  all  cases  of  strangulation  by 
manual  pressure  this  may  be  looked  upon  as 

CGrc3ilIl« 

Signs.— In  addition  to  the  general  indica- 
tions of  asphyxia  {see  Asphyxia),  there  are 
special  signs  of  strangulation  which  vary 
with  the  degree  of  force  employed,  and  the 
amount  of  resistance  offered  by  the  victim 

To  strangle  an  individual  of  normal 
strength,  and  m  full  possession  of  all  his 
laculties,  IS  barely  possible,  without  causing 
evident  signs  of  violence  on  various  parts  of 
the  body.  The  existence  of  injuries  of  this 
kmd  IS  valuable  evidence  of  the  mode  of 
death  Very  often  cranial  injuries  are  found, 
from  the  mdividual  having  been  first  knocked 
down  by  a  blow  on  the  head.  Ecchymoses, 
abrasions,  and  other  signs  of  mechanica 
violence  are  generaUy  to  be  found  in  various 
parts  of  the  body.  If  the  strangulation  has 
been  effected  by  manual  pressure,  the  front 
or  sides  of  the  neck  exhibit  bruised  marks 
corresponding  to  the  thumb  and  fingers,  with' 
perhaps,  curved  excoriations  corresponding 


to  the  nails.  The  relative  size  of  the  marks 
produced  by  the  thumb  and  fingers,  and  the 
durection  of  the  nail  marks,  indicate  the  way 
m  which  the  pressm-e  has  been  exerted,  and 
wliether  with  the  right  or  left  hand. 

When  a  ligature  has  been  employed,  a 
mark  is  left  on  the  neck,  which  varies  with 
the  nature  of  the  ligature  and  the  way  it  has 
been  disposed.  Usually  it  is  a  transverse, 
shallow  furrow;  single,  double,  or  multiple, 
according  to  the  number  of  folds;  and  con- 
faiiuous,  or  interrupted  in  places;  diiferin" 
from  that  of  hanging,  which  is  generaUy 
smgle  and  oblique,  and  higher  up  in  the 
neck.  The  bottom  of  the  groove  is  generaUy 
pale,  and  not  parchmented  as  in  hanging, 
owing  to  the  pressure  not  being  kept  up  so 
long  as  to  lead  to  desiccation.  Ecchymoses 
in  the  course  of  the  groove  are  met  with 
more  frequently  than  in  hanging,  owing  to 
the  great  violence  frequently  exerted. 

Very  commonly  punctated  ecchymoses  are 
visible  on  the  conjunctiva,  face,  neck,  and 
chest.    They  are  considered  by  Tardieu  to 
be  more  frequent  in  strangulation  than  in 
asphyxia  from  other  causes,  or  from  over- 
strammg,  which  likewise  may  lead  to  them. 
In  the  subcutaneous  ceUular  tissue,  and  in  the 
lasciffi  of  the  muscles  above  and  below  the 
hyoid,  extravasations  are  frequently  found, 
as  weU  as  on  the  external  surface  of  the 
thyroid  cartilage  and  trachea.    The  lungs 
vary  as  regards  thefr  vascularity ;  but  on  the 
surface  it  is  common  to  find  pseudo-mem- 
branous patches,  which   are  due   to  the 
rupture  of  some  of  the  superficial  afr-ceUs 
and   coUection   of  aii-.bubbles  under  the 
pleura.    In  the  substance  of  the  lungs  con- 
gested patches,  or  apoplectic  extravasations, 
are  often  found,  varying  in  size,  according  to 
lardieu's  description,  from  half  a  franc  up  to 
a  five-franc  piece— extravasations,  therefore, 
much  larger  than  those  usuaUy  found  in  suf- 
focation. 

Treatment.— The  treatment  of  asphyxia 
from  strangulation  is  that  of  asphyxia  in 
general.  See  Artificial  Eespiration;  As- 
phyxia ;  and  Eesuscitation. 

D.  Feerier. 


^STRANGURY  (orpdyl,  a  drop;  and 
ovpov,  m-ine).— Synon.  :  StilUciMvm  Urince ; 
Fr.  Strangurie  ;  Ger.  Harnstrenge.  ' 

Definition.— A  spasmodic  condition  cha- 
racterised by  a  frequent  and  urgent  desfre  to 
pass  urine,  which  is  voided  in  drops  or  in 
very  srnaU  quantities,  with  a  sense  of  painful 
spasm  in  the  perinffium  and  anus,  and  often 
unaccompanied  with  feeling  of  relief. 

.Etiology.— Strangury  can  only  be  re- 
garded in  the  light  of  a  symptom,  as  the 
conditions  which  give  rise  to  it  are  many  and 
varied.  It  occurs  in  acute  nephritis,  in  tuber- 
cular disease  of  kidney,  in  renal  colic,  and 
m  cases  of  intense  congestion  of  the  kidnevs 
however  induced.    It  is  also  a  diagnostic 
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symptom  of  poisoning  by  cantharides,  either 
from  the  internal  use  of  the  drug,  or  the  ex- 
ternal application  of  cantharides  plaster  or  of 
blistering  fluid.    It  is  also  met  with  after  the 
administration  of  large  doses  of  turpentine 
and  its  allies.    Many  morbid  states  of  the 
kidneys,  ureters, bladder,  prostate,  and  urethra 
own  strangury  as  a  symptom.  Especially 
is  it  a  symptom  of  acute  inflammations  of 
the  prostate  (abscess  in  particular) ;  acute 
inflammations  of  the  bladder ;  or  when  the 
trigone  is  involved  by  morbid  conditions, 
such  as  vesical  calculus,  growths,  and  tuber- 
cular disease.    When  acute  gonorrhoea  in- 
volves the  deep  urethra,  this  symptom  is 
likewise  met  with.    It  must  therefore  be 
remembered  that  strangury  may  be  produced 
by  any  condition  which,  directly  or  indi- 
rectly, leads  to  inflammatory  affections  of  the 
trigone,  or  deep  urethra ;  and  it  is  in  this  way 
that  the  affection  accompanies  stricture  of 
the  ujrethra,  enlarged  prostate,  foreign  bodies 
in  the  bladder  introduced  from  without,  or 
faecal  fistula. 

Apart  from  inflammatory  causes,  morbid 
conditions  of  the  urine,  such  as  are  met  with 
in  the  oxalic  and  uric  acid  diatheses,  may 
occasion  strangury.  Gouty  prostatitis  is 
therefore  another  factor  in  its  causation. 

Tkeatmbnt. — The  treatment  of  strangury 
is  either  preventive  or  curative.  If  it  occurs 
during  the  administration  or  other  use  of 
drugs,  such  as  turpentine  or  cantharides,  it  is 
imperative  to  discontinue  their  employment. 

If  we  consider  strangury  as  but  a  symptom 
of  some  other  morbid  condition,  we  must 
treat  it  as  we  should  headache,  cough,  dropsy, 
or  jaundice — remove  the  condition  on  which 
it  depends.  To  reheve  the  more  urgent  and 
distressing  local  symptoms,  we  may  have 
recourse  to  hot  fomentations  to  the  peri- 
naemn,  warm  sitz-baths,  suppositories  of 
morphine  and  belladonna,  or  the  cautious 
use  of  hypodermic  injection  of  morphine. 

John  Harold. 

STRATHPEFFER,  in  Ross-shire.— 

Sulphur  waters.    See  Mineral  "Waters. 

STRICTURE  (stringo,  I  bind).— A  con- 
traction of  a  tube,  duct,  or  orifice,  for 
instance,  of  any  part  of  the  ahmentary  canal, 
or  of  the  urethra.  See  Urethra,  Diseases  of. 

STRIDOR:  STRIDULOUS  (strideo, 
I  creak).— Stridor  is  the  name  given  to  a 
peculiar  noisy  form  of  breathing,  produced 
in  the  larynx,  trachea,  or  main  bronchus; 
varying  greatly  in  its  character— being  either 
harsh,  musical,  or  crowing;  and  due  to 
various  forms  of  obstruction.  The  term 
stridulous  is  applicable  to  the  respiration, 
the  cough,  or  the  voice,  when  they  possess 
the  characters  of  stridor.  See  Croup  ; 
Larynx,  Diseases  of;  Pneumogastric  Nerve, 
Diseases  of;  Trachea,  Diseases  of;  and 
Voice,  Disorders  of. 


STROKE. — A  popular  synonym  for  an 
attack  of  apoplexy  or  sudden  paralysis.  It 
is  also  used  in  the  compound  words,  aim- 
strolce,  heat-stroke,  and  wind-stroke,  to  in- 
dicate severally  the  sudden  effects  of  these 
agents. 

STRONGYLUS  (orpoyyjiXor,  cyhndri- 
cal). — Synon.  :  Fr.  Strangle;  Ger.  FalU- 
sadenwv/rm.  —  A  genus  comprising  many 
species  of  nematoid  worms.  The  large 
kidney-worm,  sometimes  called  Eustrongy- 
lus  gigas,  has  only  once  been  found  in  the 
human  body.  The  case  was  undoubtedly 
genuine,  and  the  specimen  is  still  preserved 
in  the  musemn  of  the  Eoyal  College  of 
Surgeons  of  England.    See  Entozoa. 

STRONGYLUS  DUODENALIS.— 

See  Entozoa. 

STROPHULUS  {(TTp6(f)os,  a  twistmg  of 
the  bowels,  or  colic). — Synon.:  Fr.  Stro- 
phulus ;  Ger.  Schdlknotchen. 

Definition. — A  papular  eruption  of  the 
skin  in  infants ;  referable,  as  the  derivation 
of  the  word  impUee,  to  derangement  of  the 
bowels. 

Description. — The  eruption  is  a  form  of 
foUicuhtis,  quite  unimportant  and  unasso- 
ciated  with  constitutional  symptoms.  Its 
principal  seat  is  the  face,  but  it  may  also  be 
dispersed  over  the  trunk  of  the  body  and 
limbs.  Its  d-uration  will  be  influenced  by 
the  nature  of  its  cause. 

Some  variety  in  colour,  diu-ation,  and 
cause  has  given  rise  to  several  names  apphed 
to  the  eruption.  It  is  sometimes  ephemeral, 
and  has  been  termed  S.  volaticus;  some- 
times the  pimples  are  pale  or  shining,  hence 
S.  alhidus  and  S.  candidus.  More  fire- 
quently  they  are  red  and  inflammatory,  and 
either  dispersed  or  aggregated,  S.  confertus  ; 
and  occasionally  an  interpapular  hyperemia 
or  inflammation  gives  rise  to  the  variety 
known  as  S.  intertinctus.  When  associated 
with  dentition,  this  trivial  rash  is  termed 
'  red  gum  '  and  '  white  gum  ' ;  whilst  under 
conditions  of  aggravation  it  is  prone  to  run 
into  eczema. 

Treatment. — The  treatment  of  strophulus 
consists  in  attention  to  the  general  health 
and  condition  of  the  infant.  A  few  doses  of 
magnesia  and  rhubarb,  and  even  a  grain 
of  calomel,  may  sometimes  be  foiind  useful, 
but  in  general  a  discreet  attention  to  the 
food,  with  rest  and  warmth,  will  be  all  that 
is  necessary.  Locally,  the  rash  should  be 
dusted  over  with  fuUer's-earth  powder,  or 
sponged  with  a  lotion  of  lime  water  and 
oxide  of  zinc,  with  or  without  calamine. 

Erasmus  Wilson. 

STRUCTURAL  DISEASES.  —  Dis- 
eases attended  by  recognisable  anatomical 
organic  changes,  as  distinguished  from  func- 
tional disorders.  See  Disease,  Classifica- 
tion of. 


STEUMA:  STEUMOUS 

STRUMA:  STRUMOUS  {struma,  a 
scrofiUous  swelling). — Synonyms  for  scrofula 
and  scrofulous.    See  Scbofula. 


STRYCHNIWE,   Poisoning  by.— 

Synon.  :  Yx.Empoisonnementpar  la  Strych- 
nine ;  Ger.  Strychninvergifttrng. — The  seeds 
of  Strychnos  nux  vomica,  commonly  known 
as  nitx  vomdca,  as  well  as  several  other 
plants,  owe  their  powerfitl  toxic  (excito- 
motor)  properties  to  an  alkaloid,  strychnine; 
and  in  a  nainor  degree  to  another  alkaloid, 
hrucine,  which  is  said  to  produce  the  same 
physiological  effects  as  strychnine.  Strych- 
nine is  a  white  crystalline  substance,  very 
sparingly  soluble  in  aqueous  liquids,  to 
which,  however,  it  communicates  an  intoler- 
ably bitter  taste.    It  is  more  freely  soluble 
in  acid  and  alcoholic  liquids.    When  mixed 
with  flour  and  sugar,  and  coloured  by  ad- 
•  mixture  with  either  soot  or  Prussian  blue, 
strychnine  forms  the  basis  of  several  well- 
known  forms  of  'vermin -killer.'    Spite  of 
its  repulsively  bitter  taste,  strychnine  has 
been  administered  with  homicidal  intent  in 
such_  liquids  as  infusions  of  tea  and  cocoa, 
and  in  other  media. 

Anatomical  Characters.  —  The  anato- 
mical characters  after  death  by  strychnine- 
poisoning  are  very  ill-marked,  and  at  most 
consist  of  some  congestion  of  the  vessels  of 
the  spinal  cord;  and  even  this  may  be 
wanting. 

Symptoms.— Except  when  taken  in  the 
form  of  pill,  strychnine  and  aU  substances 
contaming  it  produce  an  immediate  and 
mtensely  bitter  taste,  which  is  also  at  the 
same  tune  of  a  quasi-metallic  character,  and 
IS  very  persistent.    Since  the  fatal  dose- 
half  a  gram  of  the  alkaloid— is  small,  and 
the  poison  is  readUy  soluble  in  the  acid  gas- 
tric fluid,  its  physiological  effects  are,  as  a 
rule,  not  long  delayed.    They  may  be  un- 
mistakable after  the  lapse  of  two  minutes  • 
but  commonly  they  are  not  weU-marked  till 
hve,  ten,  or  even  twenty  minutes  after 
admmistration.    They  begin  with  a  stage  of 
restlessness,  excitement,  and  a  vague  sense 
of  impendmg  peril.    The  special  senses,  too, 
are  often  pretematurally  sharpened.    A  feel- 
mg  of  choking  or  impending  suffocation  en- 
sues ;  then  there  is  a  tremblmg  of  the  whole 
body;  jerkmgs  of  the  head;  and,  often  in  a 
moment,  the  whole  body  becomes  stiff  and 
rigid,  assuming  a  bow-Uke  form  (opistho- 
tonos), that  is,  arched  forwards  and  restinff 
perhaps  on  the  head  and  heels  only  The 
muscles  even  of  the  chest  and  abdomen  are 
tense  and  fixed,  so  that  respiration  is  im- 
peded, givmg  rise  to  more  or  less  cyanosis. 
The  feet  are  either  mcurvated  or  excurvated 
The  angles  of  the  mouth  are  drawn  down 
so  as  to  give  rise  to  the  well-known  risus 
sardomcus  of  tetanus.    Attempts  to  ad 
mmister  medicine  by  either  cup  or  spoon 
have  been  known  to  result  in  the  patients 
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bitmg  the  cup  or  spoon  in  two,  in  conse- 
quence of  a  violent  spasmodic  closing  of  the 
jaws.    Durmg  the  paroxysm,  and  indeed 
throughout  the  intoxication,  the  cerebral 
faculties  are  unimpaired,  and  the  convulsions 
are  purely  of  spmal  origin.    The  pupils  are 
dUated.    in  a  few  minutes,  and  often  m  half 
a  mmute,  the  muscular  tension  relaxes,  and 
there  is  a  complete  remission  of  the  spasms 
The  patient  lies  exhausted,  and  bathed  in 
perspu-ation ;  the  rapid  pulse  of  excitement 
falls  in  frequency ;  respiration  becomes  more 
normal ;  and  the  dusky  lividity  of  the  coun- 
tenance passes  off.    This  remission  is,  how- 
ever, of  no  long  duration.   A  gentle  touch, 
a  footstep,  even  a  breath  of  air  impinging  on 
the  patient,  results  in  a  new  crisis;  and 
often  with  a  wild,  despairing  cry,  a  renewed 
convulsion,  similar  to  but  more  intense  than 
the_  preceding  one,  is  ushered   in.  The 
patient  rarely  dies  during  the  first  or  second 
paroxysm,  but  the  alternation  of  convulsions 
and  quiet  is  repeated  again  and  again  till 
death  ensues,  usually  in  half  an  hour  or  an 
hour ;  or  in  non-fatal  cases  the  fits  become 
less  and  less  frequent,  less  intense,  and 
eventually  cease.    Death  takes  place  com- 
monly during  a  paroxysm,  from  asphyxia ; 
but  It  may  also  occur  in  the  intervals 
between  the  paroxysms,  from  exhaustion. 

_  Diagnosis.— The  characteristics  of  strych- 
nme-convulsions  are   so    well-marked,  as 
afready  described,  that  there  is  little  likeli- 
hood of  the  nature  of  the  case  being  over- 
looked; and  the  only  disease  with  which 
strychnine-poisoning  can  readily  be  con- 
founded is  tetanus— traumatic,  idiopathic 
or  hysterical.    In  the  hysterical  form  of  the 
disease,  as  described  by  some  writers,  the 
weU-marked  hysterical  symptoms,  the  closed 
or  half-closed  eyes,  the  desire  to  be  fanned, 
and  the  incomplete  remissions  of  spasm, 
serve  for  diagnosis.    Except  in  the  history, 
there  is  nothing  to  distinguish  between  the 
traumatic  and  idiopathic  forms  of  the  dis- 
ease, so  that  what  is  here  stated  with  regard 
to  the  diagnosis  between  strychnine  tetanus 
and  traumatic  tetanus,  applies  also  to  the 
idiopathic  form.    In  traumatic  tetanus  the 
muscular  symptoms  begm  with  pain  and 
stiffness  of  the  neck  and  jaws,  gradually 
passing  into  spasms ;  and  the  jaw  is  one  of 
the  earliest  parts  affected.    The  strychnine- 
symptoms,  on  the    other   hand,  develop 
rapidly,  and  begm  in  the  extremities,  or  a 
general  convulsion  at  once  seizes  the  whole 
body.    Moreover,  the  jaw  is  usually  last 
affected,  and  its  muscles  relax  first.  The 
strychnine  relaxation  is  complete,  or  '  rarely  ' 
ahnost  complete ;  whilst  in  traumatic  tetanus 
there  is  permanent  muscular  rigidity,  and  no 
complete  remission  of  spasm.  Strychnine 
tetanus  is  an  affair  of  minutes,  or  at  most 
of  half  a  dozen  hours;   whilst  traumatic 
tetanus  never  kills  within  twelve  hours,  and 
generally  extends  over  a  few  days.'  In 
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strychnine-poisoning  the  most  trivial  move- 
ment or  touch  will  set  up  a  convulsion; 
whilst  dxxring  the  spasms  firm  grasping  of 
the  hands,  and  hard  rubbing  of  the  rigid 
muscles,  wiU  often  afford  grateful  relief. 
This  distinction  is  not  marked  in  traumatic 
tetanus.  An  analysis  of  the  mine  by  Stass's 
method,  which  often  affords  certain  indica- 
tions of  strychnine,  and  may  be  made  in  a 
few  minutes,  will,  in  doubtful  cases,  at  once 
remove  all  uncertainty  as  to  the  nature  of 
the  disease. 

Prognosis. — The  prognosis  is  at  all  times 
doubtful.  The  patient's  life  cannot  be  con- 
sidered safe  till  the  convulsions  clearly 
■exhibit  marked  decrease,  both  in  frequency 
and  intensity. 

Treatment. — Should  the  convulsions  have 
already  set  in,  the  use  of  the  stomach-ptunp 
is  out  of  the  question.  An  emetic  of  warm 
water  with  mustard,  or  carbonate  of  am- 
monium, should  be  given  without  a  moment's 
delay.  The  patient  should  be  touched  as 
little  as  possible,  and  absolute  quiet  observed 
in  the  sick-room.  Excellent  results  have 
ensued  from  the  administration  of  large  doses 
of  bromide  of  potassium ;  even  half  an  ounce 
in  one  dose  has  been  given.  The  salt  serves 
the  double  fimction  of  rendering  the  poison 
insoluble,  and  counteracting  its  physiological 
effects.  The  gastric  irritation  produced  by 
such  large  doses  of  the  bromide  as  are 
necessary,  militates  against  its  use.  Hydrate 
of  chloral  in  fuU  doses,  and  the  anaesthetic 
administration  of  chloroform-vapour,  are  the 
best  remedies.  The  free  use  of  chloroform  not 
only  alleviates  the  pain  and  aUays  the  spasms, 
but  aUows  time  for  the  elimination  of  the 
poison  from  the  system.  Nitrite  of  amyl 
has  been  recommended  by  Dr.  Barnes. 
Strychnine-poisoning  more  often  ends  fatally 
either  from  the  lateness  with  which  remedies 
are  applied,  or  their  non- application,  than 
from  their  inefficient  character. 

Thomas  Stevenson. 

STUPE  {stupa,  tow). — A  synonym  for  a 
fomentation.    See  Fomentation. 

STUPOR  (Lat.)— Synon.  :  Fr.  Stupewr', 
Ger.  Stupor;  Stumpfsinn. — A  partial  loss 
of  consciousness.  See  Consciousness,  Dis- 
orders of. 

STUTTERING.— /See  Stammering. 

STY  (Sax.  steigan,  to  rise  up).— Synon.  : 
Hordeolum ;  Fr.  Compere-Loriot ;  Orgelet ; 
Ger.  QerstenTiorn. 

Definition. — A  boil  on  the  margin  of  the 
eyelid. 

Description. — A  sty  does  not  differ  m  any 
essential  respect  from  a  boil  in  any  other 
situation,  but  it  is  usually  of  small  size,  and 
commences  in  the  follicle  of  an  eyelash. 
Sties  are  most  common  in  young  people, 
especially  m  antemic  girls,  and  are  often  very 
troublesome  by  frequent  recurrence,  in  which 


case  they  may  create  a  certain  amount  of 
permanent  disfigurement  by  destroying  hair- 
bulbs,  and  producing  bald  gaps  in  the  mar- 
gins of  the  eyelids.  They  are  mostly  asso- 
ciated with  some  obvious  derangement  of 
the  general  health,  which  should  be  made 
the  subject  of  treatment. 

Treatment. — An  individual  sty,  if  seen 
sufficiently  early,  when  it  is  as  yet  only  a 
small  pimple,  may  often  be  rendered  abortive 
by  pulling  out  the  eyelash  which  passes 
through  it,  and  touching  the  spot  with  a  fine 
point  of  nitrate  of  silver.  When  the  time 
for  this  method  has  passed  away,  there  is 
nothing  to  be  done  locally  beyond  the  appli- 
cation of  a  fomentation  or  poultice,  and  a 
touch  with  a  sharp  lancet  as  soon  as  pus  can 
be  seen.  Pain  is  at  once  relieved  by  the 
incision,  and  the  swelling  speedily  subsides. 

R.  Brudenell  Carter. 

STYPTICS  (oTut^oj,  I  constringe).— 
Definition. — In  former  years  this  term  was 
held  to  include  internal  astringents,  like  the 
famous  Ruspini's  styptic,  of  which  galhc  acid 
was  the  principal  ingredient;  but  we  now 
limit  its  use  to  agents  locally  used  to  arrest 
haemorrhage. 

Enumeration.  —  The  chief  styptics  are 
Cold,  the  Actual  Cautery,  Perchloride  of 
Iron,  Tannic  Acid,  Matico,  strong  Acids, 
Alum,  Acetate  of  Lead,  Nitrate  of  Silver,  and 
Collodion. 

Actions  and  Uses. — One  class  of  styptics 
encourages  the  coagulation  of  the  blood,  by 
supplying  a  rough  material  around  which 
fibrin  may  be  deposited,  in  obedience  to  a 
well-known  physiological  law  ;  the  principal 
of  these  being  matico,  tannic  acid,  and  the 
old-fashioned  use  of  the  cobweb.  Others,  in 
addition  to  their  primary  action  in  favouring 
the  formation  of  a  clot,  coagulate  the  albumen 
of  the  tissues,  or,  like  acetate  of  lead,  and 
nitrate  of  silver,  cause  the  bleeding  mouths  of 
the  smaller  vessels  to  contract. 

The  use  of  styptics  is  usually  hmited  to 
the  general  oozing  which  is  observed  occa- 
sionally to  follow  the  appUcation  of  leeches, 
or  the  infliction  of  small  wounds  by  accident 
or  for  surgical  purposes,  and  may  render 
essential  service  under  a  great  variety  of  cir- 
cumstances. If  ice,  pressure,  rest,  or  posture 
fail  to  check  such  bleeding,  we  may  have 
recourse  to  some  of  the  more  potent  applica- 
tions, particularly  the  caustic  point  or  collo- 
dion. R.  Farquharson. 

SUBACUTE.  —  A  term  apphed  to  a 
disease  when  it  has  characters  intermediate 
between  acute  and  chronic,  whether  in  course 
or  in  intensity.  See  Acute  ;  Chronic  ;  and 
Disease,  Duration  of. 

SUBCUTANEOUS  INJECTION. 
See  Hypodermic  Medication. 

SUBCUTANEOUS  NODULES.— 
See  Rheumatism,  Acute. 


SUBSTITUTION 

SUBSTITUTION.— This  word  is  used 
in  pathology  in  connexion  with  degeneration, 
when  a  newly  formed  tissue,  inferior  to  the 
original  in  organisation  or  functional  activity, 
takes  the  place  of  the  normal  structure.  See 
Degeneration. 


SUBSULTUS  TENDINUM  (Lat.)— 
A  twitching  movement  of  the  tendons,  caused 
by  sudden  momentary  contractions  of  the 
muscles  to  which  they  belong.  This  is 
especially  apt  to  show  itself  in  the  tendons 
about  the  wrist  in  the  later  stages  of  many 
low  fevers.  It  manifests  itself  principally 
in  states  of  great  prostration,  and  is  often 
associated  with  delirium  or  other  signs  of 
cerebral  irritation.    See  Typhus  Fever. 

SUCCUSSION  (sMcczissio,  a  shaking).— 
A  method  of  physical  examination,  which 
consists  _  in  suddenly  shaking  the  trunk  of 
the  patient,  so  that  certain  sensations  or 
sounds  may  be  elicited,  which  are  indica- 
tive of  the  presence  of  gas  and  fluid  in  a 
hollow  space,  such  as  the  pleural  cavity.  See 
Physical  Examination. 

SUDAMINA.—5fee  Miliaria;  and  Sudo- 
riparous Glands,  Diseases  of. 

SUDOBIFICS  {sudor,  sweat;  and 
facio,  I  make).— A  synonym  for  diapho- 
retics.   See  Diaphoretics. 

SUDORIPAROUS  GLANDS,  Dis- 
eases of.  — Synon.  :  Fr.  Maladdes  des 
Glandes  Sudoripwres ;  Ger.  Krcmkheiten  der 
Schweissdriisen. 

The  morbid  conditions  of  the  sweat-glands 
will  be  noticed  in  the  following  order:  (1) 
Inflammation;  (2)  Hyperidrosis,  including 
(2«)  Dysidrosis;  (3)  Bromidrosis ;  (4)  Chrom- 
idrosis;  (5)  Hsematidrosis ;  and  (6)  Anidrosis. 

1.  Inflammation.— Under  certain  con- 
ditions the  sweat-glands  may  inflame ;  this 
generaUy  happens  to  isolated  glands,  and 
often  occurs  as  a  sequel  to  the  effects  of 
mechanical  urritation,  such  as  scratching. 
An  inflamed  sweat-gland  appears  as  a  deep- 
seated  movable  nodule,  which  graduaUy  in- 
volyes  the  superficial  structures,  and  ulti- 
mately suppurates  from  below.  Inflamed 
sweat-glands,  leadmgto  the  formation  of  smaU 
abscesses,  are  most  Ukely  to  occur  in  regions 
where  the  glands  are  large,  such  as  the  anus, 
axiUa,  labia,  and  scrotum. 

The  treatment  is  by  incision  and  appro- 
pnate  dressings. 

Id?osS^^''''^°^'^-""^^^°^-  =  Ephidrosis; 

Definition.— Profuse  sweating. 
^TioLOGY.-The  cause  of  hyperidrosis 
though  certainly  connected  with  the  vaso 
motor  nerves,  is  stiU  obscure.  It  occurs  in 
lesions  of  the  brain  and  spinal  cord,  and 
especially  m  cases  of  compression  of  the  svm- 
pathetic— as  by  tumours  of  the  neck  or 
aneurysms,  also  as  a  result  of  traum'atic 


SUDOEIPAEOUS  GLANDS  941 

injury  involving  the  sympathetic,  such  as 

gun-shot  wounds.    The  profuse  sweating  of 

phthisis  and  allied  diseases  probably  depends 

likewise  on  paralysis  of  the  sympathetic. 

Description.— Hyperidrosis  may  be  gene- 
ral  or  local. 

When  general,  it  may  occur  as  an  idiosyn- 
crasy; more  often  it  is  due  to  the  cachexia 
of  disease,  or  accompanies  acute  febrile  states. 
The  skin  is  bathed  in  sweat,  either  spon- 
taneously or  as  the  result  of  slight  effort. 
The  nervous  excitement  and  the  continued 
loss  of  water  tend  to  exhaust  the  already 
debilitated  patient. 

_  Obstruction  to  the  free  flow  of  the  secre- 
tion by  occlusion  of  the  orifice  of  the  duct 
may  lead  to  effusion  beneath  the  horny  layer, 
and  the  formation  of  closely  set,  millet-sized 
vesicles,  generally  on  the  neck,  chest,  or 
abdomen.    These  are  known  as  milia/ria 
crijstallma  (sudamina),  or,  if  the  contents 
of  the  vesicles  become  clouded  or  yellowish- 
V7hite,  as  miliaria  alba.    Should  this  reten- 
tion be  followed  by  inflammation,  the  regions 
affected  become  crowded  with  discrete  vesi- 
cles or  pustules  seated  on  inflamed  bases ; 
the  general  redness  of  the  skin  has  suggested 
the  term  miliaria  rubra.  The  severe  sweat- 
ing which  occurs  in  tropical  climates  may 
cause  inflammation  of  the  sweat-glands,  and 
so  give  rise  to  a  secondary  obstruction  of 
the  secretion.    A  sudden  eruption  occurs  of 
mmute,  acuminate,  red  papules  (miliaria 
papulosa,  lichen  tropicus,  or  prickly  heat), 
with  which  are  mingled  vesicles  and  pustules ; 
these  chiefly  affect  covered  regions,  and  are 
accompanied  by  intense  pricking  or  tingling. 

Hyperidrosis  may  occur  locally  in  the 
axillae,  genital  regions,  palms,  or  soles.  The 
nxitation  and  decomposition  of  the  sweat  may 
set  up  mtertrigo  or  eczema  of  the  groins ; 
or,  if  the  feet  are  affected,  may  give  rise  to 
a  sodden,  tender  condition  of  the  feet,  which 
may  impede  walking.  Sudoral  eruptions  in 
mfants  {strophulus  or  red-gum)  may  simu- 
late the  exanthemata,  or  co-exist  with  them. 

2a._  Dysidrosis.— It  is  convenient  here  to 
mention  a  disease  which  was  first  described 
by  the  late  Dr.  Tilbury  Fox  under  the  name 
'dysidrosis.'    According  to  Dr.   Fox's  de- 
scription, profuse  sweating,  when  occurring 
on  the  palms,  is  often  associated  with  the 
eruption  on  the  palms  and  interdigital  sur- 
faces of  vesicles  not  formed  in  the  usual  way 
in  the  rete,  but  due  to  distension  of  the 
sweat-apparatus  by  sweat  secreted  in  excess, 
and  which  fails  to  find  its  way  outward  upon 
the  fi-ee  surface.    These  sweat-vesicles  are  at 
first  situated  beneath  the  level  of  the  skin 
and  indeed  appear  as  little  boiled  sago-grains 
ernbedded  deeply  in  the  substance  of  the 
skin ;  and,  when  once  seen,  are  easily  recog 
nised  again.  If  they  be  pricked,  a  little  sweat 
oozes  out.    These  vesicles  are  distinct  the 
one  from  the  other  at  first,  and  are  scattered 
about  the  mterdigital  sm-faces  or  the  palms- 
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or  they  may  be  grouped.  In  some  cases  their 
fluid  contents  dry  away,  or  they  enlarge  and 
become  prominent  upon  the  surface,  or  run 
together  into  buUse  ;  and  if  the  sweat  secre- 
tion is  free,  large  bullae  may  form.  Usually 
the  cuticle  becomes  white  and  opaque  from 
maceration  in  the  fluid  which  collects  be- 
neath it ;  subsequently  it  peels  off  in  a  mem- 
branous manner,  leaving  behind  a  dry,  red- 
dened surface,  but  not  a  discharging  one  as 
in  eczema.  One  or  both  hands  or  the  feet 
may  be  attacked.  The  disease  occurs  in 
connexion  with  nervous  debility.  It  may  be 
attended  with  much  itching  or  burning  pain. 

Diagnosis. — The  vesiciilar  forms  of  miharia 
can  hardly  be  naistaken  for  eczema.  The 
sudden  outbreak,  the  even  distribution,  and 
tendency  to  rapid  spontaneous  involution, 
are  distinguishing  characters.  In  prickly 
heat  the  eruption  is  more  like  that  of  eczema ; 
but  the  sudden  onset,  the  association  with 
sweating  and  exposure  to  rapid  changes  of 
temperature,  together  with  the  peculiar 
pricking  sensation  and  minute  size  of  the 
papules,  serve  to  distinguish  it.  The  limita- 
tion of  the  disease  to  the  hands  or  feet,  its 
tendency  to  spontaneous  recovery  (the  vesi- 
cles drying  up,  not  continuing  to  exude  as 
in  eczema),  and  its  occurrence  during  hot 
weather,  are  characters  which  serve  to  dis- 
tinguish dysidrosis  especially  from  eczema, 
with  which  it  may  be  confounded. 

Treatment. — The  vesicular  forms  of  mili- 
aria and  dysidrosis  scarcely  caU  for  treatment, 
beyond  the  administration  of  saline  diuretics, 
and  the  application  of  some  protective  desic- 
cating powder.  Prickly  heat  may  give  rise 
to  more  trouble.  In  addition  to  the  above 
measures,  purgatives  should  be  given,  and 
care  taken  to  avoid  sudden  changes  of  temper- 
ature. Thin  woollen  underclothing  should 
be  recommended ;  with  rest  and  simple  diet. 
Locally,  antipruritic  lotions,  such  as  two  fluid 
drachms  of  Wright's  liquor  carbonis  detergens 
to  eight  fluid  ounces  of  diluted  solution  of 
subacetate  of  lead,  may  be  used  whenever 
the  irritation  prompts  the  patient  to  scratch. 
In  other  forms  of  hyperidrosis  the  general 
condition  may  demand  tonic  treatment  by 
the  mineral  acids,  nux  vomica  and  iron. 
More  specially  directed  to  the  disordered 
function  are  tincture  of  belladonna  pushed  to 
dryness  of  the  throat ;  sulphate  of  atropine 
gr.  T^Tj--^,  injected  hypodermically ;  liquid 
extract  of  ergot  in  doses  of  half  a  drachm 
three  times  daily  ;  and  sulphur,  thirty  grains 
twice  daily,  alone  if  it  can  be  borne,  or  com- 
bined with  aromatic  powder  of  chalk  if  found 
to  purge  too  freely.  Locally,  belladoima 
ointment  or  liniment  rubbed  into  the  affected 
part  answers  well.  For  hyperidrosis  of  the 
feet,  strapping  with  stout  lead  plaister  is  re- 
commended. Another  plan  is  to  thoroughly 
dust  the  boots  and  stockings  every  day  with 
powdered  boric  acid — at  the  same  time  in- 
troducing into  the  boots  cork  socks,  which 


are  to  be  treated  with  a  saturated  solution  of 
boric  acid  daily.  This  is  probably  the  best 
method  of  treating  this  form  of  hyperidrosis 
of  the  feet.  Other  suitable  local  applications 
that  may  be  mentioned  are  salicyhc  acid, 
quinine,  alum,  tannic  acid,  and  disinfecting 
soaps. 

3.  Bromidrosis. — Synon.  :  Osmidrosis. 
Definition.— Offensive    sweating,  from 

disorder  of  the  sweat-glands  or  decomposition 
of  the  sweat  after  excretion. 

Symptoms. — Bromidrosis  may  accompany, 
and  be  characteristic  of,  such  diseases  as 
rheumatic  fever,  syphilis,  or  urffimia ;  or  it 
may  be  idiopathic.  It  may  be  general  or 
local,  the  form  which  is  most  commonly  met 
with  being  bromidrosis  of  the  feet ;  but  it 
may  affect  the  axillae  and  groins. 

When  the  feet  are  affected,  the  odour  is 
particularly  offensive,  and  sometimes  unfits 
the  subject  of  the  malady  for  society.  It  is 
generally  associated  with  the  sodden  condi- 
tion alluded  to  under  hyperidrosis.  The 
sweat  is  said  to  alter  in  character  after  ex- 
cretion under  the  influence  of  a  bacterium. 

Treatment. — The  method  detailed  under 
hyperidrosis — namely,  that  by  treating  the 
socks  &c.  with  boric  acid — will  be  found  the 
most  efficacious.  Sulphur  should  be  given 
internally. 

4.  Chromidrosis. — Synon.  :  Seborrhcea 
Nigricans. 

Definition. — Coloured  sweating  or  excre- 
tion of  sebum. 

Symptoms. — Symmetrical  parts  of  the  body, 
but  chiefly  the  face,  become  covered  with 
coloured  sweat  or  sebaceous  secretion,  form- 
ing a  powdery  or  granular  deposit  on  the 
skin.  The  colour  is  usually  black  or  sepia, 
but  blue,  red,  green,  yellow,  and  violet  have 
been  seen.  It  is  supposed  that  colourless 
indican  is  secreted  in  the  sweat,  and  oxidised 
on  exposure  to  the  air.  The  condition  is  gene- 
rally accompanied  by  obstinate  constipation. 

Green  sweat  has  been  observed  in  indivi- 
duals who  work  in  copper  or  iron,  the  metal 
having  become  absorbed  into  the  patient's 
system.  Eed  sweat  sometimes  occurs  in  the 
axiUee  from  decomposition  after  excretion  by 
micrococci.  True  chromidrosis  is  a  rare 
affection,  but  a  considerable  number  of  well- 
authenticated  cases  have  been  recorded. 

5.  Hsematidrosis.  —  Synon.  :  Bloody 
Sweat ;  Ephidrosis  Cruenta. — This  is  a  con- 
dition in  which  blood  is  found  mixed  with 
the  sweat  on  the  imbroken  surface  of  the 
skin.  The  few  cases  observed  have  occurred 
in  highly  hysterical  females,  includmg  Louise 
Eateau,  under  the  influence  of  violent  emo- 
tion. In  some  cases  hsematidrosis  has  been 
referred  to  vicarious  menstruation  {men- 
idrosis). 

6.  Anidrosis.—  Definition.— Deficiency 
of  sweat. 

All  grades  of  this  condition  exist,  from 
shght  duxiinution  to  total  absence.  When 
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universal,  the  condition  may  be  symptomatic, 
as  in  diabetes  mellitus,  albuminuria,  and 
fevers,  or  the  absence  of  the  function  may  be 
congenital,  and  due  to  malformation  of  the 
skin,  as  in  xeroderma  and  ichthyosis.  It  may 
be  temporary,  accompanying  the  early  stage 
of  fevers  ;  or  part  of  a  general  malnutrition.- 

On  patches  of  skia  affected  by  leprosy, 
scleroderma,  psoriasis,  or  eczema,  the  sweat- 
ing function  is  in  abeyance.  Local  idiopathic 
anidi'osis  is  rare. 

Treatment. — When  the  condition  is  ac- 
quii-ed,  tonic  treatment  is  of  service,  combined 
with  warm  and  vapour  baths  and  sham- 
pooing. Alfred  Sangstbr. 
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SUFFOCATIOlSr  {suffoco,  1  stifle).— 
Synon.  :  Fr.  Suffocation ;  Ger.  Erstichung. 

Definition.  —  The  term  'suffocation'  is 
sometimes  employed  synonymously  with  as- 
phyxia. In  the  strict  medico-legal  sense  it 
signifies  asphyxia  induced  by  obstruction  of 
the  respuration  otherwise  than  by  direct  pres- 
sure on  the  neck  (hanging,  strangulation),  or 
submersion  (drowning). 
^TioLOGY.— Death  by  suffocation  is  usually 
the  result  either  of  accident  or  of  homicide, 
rarely  of  suicide. 

Suicide  by  suffocation  is  indeed  not  un- 
known. Cases  of  suicide  by  immurement 
m  a  box  or  trunk,  or  by  thrusting  a  pad  or 
other  obstruction  down  the  throat,  have  been 
reported ;  and  it  has  been  averred  that  slaves, 
both  in  ancient  and  modern  times,  have  com- 
mitted suicide  by  rolling  the  tongue  back 
into  the  pharynx. 

_  Accidental  suffocation  is  very  common  by 
diseases  causmg  occlusion  of  the  air-passages ; 
by  the  unpaction  of  pieces  of  food  or  other 
obstacles  in  the  pharynx;  by  the  entry  of 
loreign  bodies  mto  the  larynx,  as  a  seed,  coin, 
or  food,  m  cases  of  bulbar  or  general  paralysis, 
or  matters  vomited  in  a  state  of  insensibility  • 
by  mechamcal  pressure  on  the  chest  and  ab- 
domen as  m  crowds,  or  in  faUs  of  earth  or 
heavy  bodies ;  by  various  diseases  preventing 
the  expansion  of  the  lungs;  by  diseases  of 
the  lungs  themselves;  or  by  obstruction  of 
the  pulmonary  curculation.    Suffocation  of 
new-bom  children  by  smothering  under  bed- 
clothes, non-removal  of  maternal  envelopes 
or  overlaying,  may  happen  from  carelessness 
as  weU  as  from  mtent.    See  Overlaying 
_  HomMidal  suffocation  is  resorted  to  chieflv 
in  mfants,  or  m  the  case  of  persons  feeble  and 
infirm,  or  rendered  powerless  or  insensible 
by  intoxication  or  narcotics.    Closure  of  the 
mouth  and  nostrils  by  the  hands,  or  obstruc 
tion  of  the  mouth  and  nostrils  by  a  pillow 
mattress,  or  the  like,  perhaps  combmed  wirh 
pressure  on  the  chest,  is  the  method  usuTuv 
adopted.  Formerly  suffocation  by  mechauS 
pressure  on  the  chest  was  a  judicial  pS 
ment-the  peine  forte  et  dAire. 

S^PTOMs  AND  SiGNs.-The  mode  of  death 
and  the  general  ^oai-wor^em  indications  are 


those  of  asphyxia  [see  Asphyxia)  .  The  special 
indications  of  suffocation,  and  the  way  in 
which  It  has  been  brought  about,  may  be 
evident  from  the  place  where  the  body  is 
tound,  and  its  surroimdings ;  or  foreign 
bodies,  or  disease  obstructing  the  air-passages 
or  respiratory  mechanism,  may  be  clearly 
evident  on  post-mortem  dissection ;  or  there 
may  be  marks  of  violence  and  indications  of 
pressure  on  the  chest,  flattening  of  the  nose, 
&c.,  pointing  to  homicidal  violence.  The' 
absence  of  marks  of  constriction  of  the  neck 
excludes  strangulation  and  hanging. 

But  in  the  absence  of  all  such  indications 
as  have  been  enumerated  above— and  they 
may  all  be  absent,  especially  in  cases  of 
infanticide  —  the  question  is  whether  any 
trustworthy  conclusion  can  be  formed  as  to 
asphyxia  by  suffocation. 

The  condition  of  the  lungs  is  of  especial 
importance  in  this  relation.    The  lungs  may 
be  congested,  or  pale,  or  congested  only  pos- 
teriorly ;  but  the  surface  is  often  uneven, 
owing  to  an  emphysematous  condition  of 
some  of  the  superficial  air-cells ;  and  in  par- 
ticular the  lung  looks  as  if  it  had  been  sprin- 
kled with  minute  drops  of  a  dark  purple 
fluid.    These  spots,  not  much  larger  than  a 
pin's  head,  are  known  as  '  Tardieu's  spots,' 
and  are  due  to  minute  capillary  extravasa- 
tions under  the  pleura.    They  are  not,  how- 
ever, confined  to  the  surface  of  the  lungs, 
but  are  found  also  in  considerable  numbers 
on  the  thymus  gland,  the  base  of  the  great 
vessels,  under  the  parietal  pleura,  and  also 
under  the  pericranium.    Tardieu,  who  first 
called  special  attention  to  these  spots,  con- 
sidered them  absolutely  diagnostic  of  death 
by  suffocation,  as  distinguished  from  other 
modes  of  asphyxia.    But  numerous  other 
observations  have  shown  that  this  cannot 
be  accepted  as  correct,  inasmuch  as  similar 
extravasations  have  been  found  in  cases  of 
hangmg,  strangulation,  drowning,  and  deaths 
from  cerebral  injuries.    It  seems,  however, 
teu-ly  weU  estabhshed  that  they  occur  most 
frequently,  and  in  largest  number,  in  sufi"oca- 
tion,  especially  m  infants.    Their  formation 
depends  on  excessive  vascular  tension  during 
the  asphyxiating  process.   Skmlar  spots  have 
been  found  in  the  lungs  of  still-born  fcetuses, 
conditioned  by  obstruction  of  the  placental 
circulation;  and  m  the  lungs  of  new-born 
children,  perishing  from  other  causes,  extra- 
vasations of  a  like  nature  have  been  observed. 
It  would,  therefore,  be  unsafe  to  rely  abso- 
lutely on  Tardieu's  spots  as  indications  of 
suffocation,  though,  in  the  absence  of  other 
causes  of  death,  and  in  presence  of  these 
spots  in  large  numbers  and  in  clusters,  the 
opinion  of  death  by  suffocation  would  be  fairly 
justified.  ^ 

Treatment.— The  treatment  of  impending 
sufiocation  is  that  of  asphyxia.    See  Arti 
FiciAL  Eespiration;  Asphyxia;  and  Eesus 
^"^"0^-  D.  Ferrier. 
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SUFFOCATIVE  BREAST-PANG. 

A  synonym  for  angina  pectoris.    See  Angina 
Pectoris. 

SUFFOCATIVE    CATARIIH.  —  A 

condition  in  which  the  bronchia  are  filled 
with  abundant  secretion;  chiefly  met  with 
in  capillary  bronchitis  and  oedema  of  the 
lungs.  See  Bronchi,  Diseases  of;  and  Lungs, 
Inflammation  of. 

SUFFUSION  {suffundo,  I  pour  down). 
The  process  or  the  result  of  the  unnatural 
pouring  out  of  a  fluid  into  the  tissues ; 
closely  analogous  to  effusion  and  extravasa- 
tion.   See  Extravasation. 

SUGGILLATION  {suggillo,  I  make 
black  by  beating). — The  appearance  produced 
by  extravasation  or  ecchymosis  of  blood. 
The  term  is  Hmited  by  some  writers  to  the 
appearance  of  livid  spots  on  the  body  after 
death. 

SUICIDAL  INSANITY.  —  See  In- 
sanity, Varieties  of:  Impulsive  Insanity; 
and  Melancholia. 

SULPHONALISM.— Definition.  —  A 
group  of  symptoms  said  to  be  occasioned  by 
the  prolonged  administration  of  sulphonal. 

Sulphonal  is  now  extensively  eniployed, 
and  is  one  of  the  favourite  hypnotics  in  insti- 
tutions for  the  insane.  Being  tasteless  and 
odourless,  fairly  soluble  in  such  vehicles  as 
hot  soups,  not  productive  of  digestive  de- 
rangements, and  obtainable  without  medical 
prescription,  it  has  become  very  generally 
known  to  the  laity  ;  and  thus  a  '  sulphonal- 
habit'  has  been  met  with  which  demands 
recognition  and  treatment. 

Symptoms.  —  The  prominent  symptoms 
noted  in  the  recorded  cases  of  poisoning  by 
sulphonal  are  vomiting,  abdominal  discom- 
fort, gastro-intestinal  disturbance,  cephal- 
algia, tinnitus  aurium,  drowsiness,  incoor- 
dination, diminution  of  reflex  excitability, 
puflEiness  of  the  eyelids,  ptosis,  and  more  or 
less  mental  and  physical  weakness.  The 
urine,  which  decomposes  slowly,  becomes  of 
a  port-wine  or  Burgundy-red  colour,  possibly 
with  coincident  evidences  of  renal  inflam- 
mation. This  pecuhar  colour  of  the  renal 
excretion,  which  is  said  to  be  due  to  the 
presence  of  non-ferrous  haematin  or  haemato- 
porphyrin  (see  Spectroscope  in  Medicine), 
resulting  from  extensive  disorganisation  of 
haemoglobin,  is  thus  of  clinical  significance, 
serving  as  a  means  of  recognising  the  abuse 
of  the  drug,  and  to  be  regarded  as  an  index 
for  its  immediate  temporary  discontinuance. 
Of  rarer  occurrence  is  a  papular,  measly, 
erythematous,  or  scarlatiniform  eruption. 
Possibly  many  of  the  phenomena  noted  m 
the  recorded  cases  were  symptoms  of  the  dis- 
ease from  which  the  patient  was  suffering,  and 
ought  not  to  have  been  accredited  to  the  drag. 
Treatment. — The  treatment  of  sulphonal- 


ism  consists  in  suspending  the  administration 
of  the  sulphonal  until  all  unfavourable  symp- 
toms have  disappeared  ;  and  by  the  use  of 
diuretics,  promoting  the  elimination  of  the 
drug,  at  least  in  cases  where  it  has  been 
taken  in  large  doses.  If  it  should  have  to  be 
taken  regularly  for  a  lengthened  period,  the 
use  of  it  should  be  occasionally  intermitted 
for  a  few  days,  another  suitable  hypnotic 
being  substituted  temporarily. 

John  Harold. 

SULPHUR  WATERS.— jSee  Mineral 
"Waters. 

SUNBURN.— Definition.— Under  this 
designation  are  included  the  superficial  local 
effects  of  exposure  to  the  sun's  rays. 

Such  effects  vary  greatly  with  the  suscep- 
tibility of  the  individual,  the  surrounding 
circumstances  and  conditions,  and  the  dura- 
tion or  repetition  of  the  exposure.  They 
may  be  comparatively  slight  and  transient, 
as  is  commonly  the  case ;  or  they  may  be 
very  severe,  and  involve  considerable  and 
prolonged  suffering,  and  sometimes  serious 
constitutional  disturbance. 

jEtiology. — Delicate,  thin-skinned,  fair- 
complexioned  subjects  are  most  liable  to 
suffer  from  sunburn ;  the  thick-skinned  and 
swarthy  much  less  so.  The  rays  reflected 
from  snow  or  ice  (especially  through  rare- 
fied atmosphere),  as  experienced  by  Alpine 
climbers,  or  from  water  surface,  sea  or  river, 
are  most  hurtful.  Exposure  to  the  rays  from 
powerful  electric  arc  lights  may  be  followed 
by  effects  more  or  less  similar  to  those 
resulting  from  exposure  to  the  solar  rays 
(Tyndall,  Hewetson). 

There  is  evidence  to  suggest,  if  not  to 
prove,  that  sunbm-n  is  due  not  to  the  heat 
rays  alone,  but  further  to  other  influences, 
especially  to  those  of  the  violet  and  ultra- 
violet rays  (Bowles). 

Signs  and  Symptoms. — First,  in  the  slight^ 
famiHar  cases,  there  is  redness  of  the  skin 
from  vascular  congestion  [erythema  solare), 
accompanied  by  tingling  and  sense  of  heat. 
This  is  followed  by  desquamation  and  sub- 
sequent pigmentation,  either  uniformly  dif- 
fused ('  tanning ')  or  especially  locaUsed  in 
spots,  giving  rise  to  freckles  {ephelis).  All 
these  more  or  less  speedily  subside,  and  are 
the  only  pomts  to  be  noted.  Pigmentation 
may  occur  without  previous  noticeable  ery- 
thema, as  is  evidenced  by  the  '  bro'miing ' 
of  patients  who  have  wintered  at  Davos  or 
other  Alpine  resorts,  or  who  have  been  other- 
wise exposed  to  snow-reflected  sun  rays. 

Secondly,  in  the  more  severe  cases,  the 
erythema  is  followed  by  vesication,  and  more 
or  less  deeply  extending  inflammation  of  the 
skin.  An  erysipelatoid  condition  may  ensue, 
with  cedema  and  considerable  swelling  of 
the  part,  severe  pain,  and  great  tenderness. 
This  may  be  accompanied  by  constitutional 
disturbance. 
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Thirdly,  in  the  worst  cases,  happily  very 
rare,  sloughing  and  ulceration  to  greater  or 
less  extent  occm-s.  See  Heat,  Effects  of 
Severe  and  Extreme. 

Treatment.— In  the  slighter  cases  of  sun- 
burn Httle  or  no  treatment  is  required. 
Simple  powdering  with  starch,  oxide  of  zinc, 
bismuth  or  boric  acid,  or  dabbling  vdth  elder- 
flower  or  rose  water,  with  a  little  eau-de- 
Cologne  or  solution  of  acetate  of  ammonium, 
may  be  pleasant.    The  more  severe  cases' 
must  be  treated  on  general  principles.  Lead 
lotion  with  morphine  or  cocaine  will  reHeve 
the  heat  and  paia.    The  solution  of  subace- 
tate  of  lead  with  glycerine  and  elder-flower 
or  rose  water  is  also  a  good  apphcation. 

It  IS,  however,  ahnost  more  knportant  to 
prevent  than  to  cure.  The  preventive  treat- 
ment obviously  consists  m  protecting  ex- 
posed parts  from  the  deleterious  effects  of 
the  sun  s  rays.  When  sunshades,  vefls,  and 
masks  are  mconvenient-especially  in  ^ases 
of  Alpme  chmbers  and  others-Dr.  Bowles  ' 
recommends,  with  good  reason,  founded  on 
extensive  experience,  that  the  face,  arms, 

.fP^'"^  P^*'  '^^"^^  be  pamted 
over  with  the  'grease  pamts  •  used  by  actors 
for  'makmg  up.'    Brown  is  the  best  coloS 
but  pmk  wiU  serve.    Pigments  mixed  S  , 

fcwf  ' -^'t  ^^^^  P^'^b^bly  be  better 
than  those  mixed  with  '  grease.'  For  sun- 
shades,  vefls,  and  similar  protections,  broZ 
or  some  shade  of  yellow  is  the  best'coW 
The  '  tannmg  '  of  the  skin,  which  natural 

sSri^iT'  ^^'^  protective  against 

sufleiing  from  subsequent  exposure. 
.  in  those  who  have  been  year  by  vear  sub 
J?  ;«"?b"rn,'  the  skin  becomes  iy  and 
^kled,  from  the  effect  upon  the  sudS 
parous  and  sebaceous  follicles-as  w3l  as 
browned  by  pigmentation.  Such  resS  may 
be  to  some  extent  prevented  by  the  ancient 
practice  of  oihng  the  skin  ancient 

8kiv!°«f?^^  freckhng  and  browning  of  the 
Srci^^^'o r"^^^'  PercMoride  of 
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condition  lile  shock,  in  which  thf  t,!  ' 

JonandcirculaSonfat^'sUn^^^^^^^ 

centres  bemg  over-stimulated  and  then  Ix 
'  Journal  of  Dermatology,  yo\.v. 
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genetfly'^       ^'^^^^^  °^         °-  body 

^TioLOGY  AND  PATHOLOGY.-These  morbid 
conditions,  being  due  to  heat  alone  not 

r"*^y      cWte?and  are 
hable  to  occur  wherever  persons  are  exnosed 
under  any  cfrcmnstances  to  ™t  heat 
whether  so  ar  or  artificial.    SolSs  march 
mg  or  fightmg,  when  oppressed  b^  weTglt  of 
c  othmg  and  accoutrements,  are  ajt  to  fuffer 
either  from  smiple  heat-exhaustiin,  or  S 
form  of  insolation  which  results  from  direct 
action  of  the  sun  on  the  head  and  neck  This 
IS  common  enough  in  India  during  the  hot 
season,  m  other  tropical  countries,  and  in 
America  ;  and  is  not  unknown  in  Europe  or 
even  m  England  during  the  heat  of  sumScner. 
Workmen,  artificers,  stokers,  and  other  per- 
Wc  hospitals,  barracks, 

tents,  and  even  ships,  especially  in  hot  cli- 
mates, are  hable  to  suffer  fi-om  heat-exhaus- 
P^'^  ™to  the  dangerous 
condition  of  fever  or  uisolatio. 

But  the  most  frequent  cases  are  those 
which  occur  m  houses,  barracks,  tents,  ships 
by  mght  or  m  the  day,  away  from  the  dfrect 

tZl^l"'  \  ^T""  °^  sometimes 
described  as  'ardent   fever'  in   India  is 

this  condition  supervening  on  the  ordin'ary 
phenomena  of  ephemeral  fever.  It  seems 
pretty  weU  understood  that  heat  aloneT 
^e  effective  cause  of  the  so-called  sunstroke. 
Malarial  and  certain  hygrometric  or  barome 
trie  states  of  the  atmosphere  have  no  special 
mfluence,  beyond  that  which  they  maf  exert 
on  the  general  vigour  of  the  coniitutin  o1 
tTbC  l    f  ^  T'^'f  0^  l^ss  suscep- 

Sr  froml'"'  "  predisposing  him  t 
A  dry  an,  such  as  that  of  North  India,  with 
hot  winds,  IS  much  better  tolerated  at  a  £gh 
temperature,  than  the  damp  atmospherl  of 
Bengal  at  a  much  lower  one ;  for  theV^  ho 

Si  JnnT  7.^P°^.^tio?'  thus  keeps  The 
body  cool,  whilst  m  the  damp,  heavy  atmo- 
ghere  the  natural  cooHng  fun^ction  i^aSst 

SoderSf  *  "^'^T""''  ^^^*by  persons  of 
moderately  spare  frame,  possessing  sound 
viscera,  and  leading  temperate  and^regXr 
lives,  can  tolerate  a  great  amount  of  heft,  in 

less  Ha^t  P"^^*^'^^^^^^'  ^""^  ^^^^^ 
whom  these  conditions  do  not  exist.  Ac- 
chmatisation  has  also  considerable  influence 
m  conferrmg  toleration.  New  arrivals  are 
more  prone  to  suffer  than  those  who  have 
become  accustomed  to  the  climate.  It  is  well 
Known  that  the  native  can  bear  an  amount  of 

SJ"""  ^11  •  r S  '^^°^'  ^^'l  talf-naked 
body  with  mdifference,  if  not  pleasure,  that 
would  very  soon  prostrate  a  European.  But 
to  a  temperatui-e  of  the  afr  rising  above  a 

tTv'iTf  f  °^^^'^'^^U  «}3°«^b ;  and  the  na 
tiyes  of  India  suffer  hlce  others,  and  die  in 

wrd'sZkl!' "  -  'hot. 
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The  exact  amoimt  and  duration  of  tolera- 
tion of  a  high  temperature  depend  to  a  great 
extent,  therefore,  on  the  vigour  of  constitu- 
tion and  the  present  state  of  health.  The 
natural  refrigerating  powers  of  the  hody, 
when  in  health,  are  such  as  to  enable  men  to 
support  very  high  temperatures,  much  above 
that  of  the  normal  state  of  the  body.  Thus 
in  the  hot  dfy  winds  no  inconvenience  be- 
yond discomfort  is  felt,  so  long  as  transpira- 
tion and  perspiration  are  free,  which  cool 
down  the  body,  enabling  it  to  resist  the  great 
heat.    It  is  obvious  that  in  this  there  is  a 
great  expenditure  of  force,  and  when  it  fails 
suffering  soon  ensues.    Disordered  health, 
dissipation,  over-fatigue,  anything  in  fact 
that  depresses  nerve-power,  reduces  the  nor- 
mal physiological  capacity,  and  consequently 
renders  a  man  more  Kable  to  succumb. 

Anatomical  Characters. — In  cases  where 
death  has  taken  place  suddenly,  as  from 
sTiocTi,  there  is  no  very  remarkable  post- 
mortem appearance.  The  heart  may  be  found 
firmly  contracted,  but  not  always  so— it  may 
be  flaccid.  The  lungs  and  the  brain  and  its 
membranes  may  be  somewhat  congested,  but 
not  invariably.  As  in  cases  of  shock,  the 
venous  trimks,  specially  those  of  the  abdo- 
men and  the  right  side  of  the  heart,  may  be 
too  full  of  blood,  and  the  pulmonary  vessels 
overloaded ;  but  the  lungs  in  some  cases  are 
blanched  from  absence  of  blood,  owing  to 
contraction  of  the  pulmonary  arterioles.  The 
blood  itself  is  dark  and  grumous,  and  is 
found  effused  in  patches  of  ecchymoses,  in- 
deed rendering  the  body  more  or  less  livid  ; 
the  coagulability  of  the  blood  is  also  im- 
paired, and  it  is  wanting  in  oxygen. 

In  death  from  ordinary  cases  of  tliermtc 
fever,  the  lungs  and  respiratory  organs  are 
often  deeply  congested;  the  heart  is  firmly 
contracted  from  coagulation  of  myosin ;  the 
whole  venous  system  is  engorged ;  and  the 
body  even  before  death  is  marked  by  pete- 
chial patches,  or  extensive  ecchymoses  of 
a  livid  appearance.  The  blood  is  generally 
more  fluid  and  grumous  than  natural;  its 
coagulability  is  impaired ;  and  it  is  acid  in 
reaction.  The  red  corpuscles,  though  gene- 
rally presenting  no  abnormal  change,  are 
somewhat  crenated,  and  have  less  tendency 
to  form  rouleaux  than  in  health;  and  the 
quantity  of  oxygen  is  much  dimmished. 
The  body  for  some  time  after  death  retams 
a  high  temperature  ;  when  first  opened,  the 
viscera  feel  pungently  hot,  and  the  mcisions 
drip  dark  blood.  Bigor  mortis  comes  on  very 
rapidly,  from  early  coagulation  of  myosm. 

The  brain  and  membranes  may  be  found 
congested,  and  in  some  cases  there  may  be 
evidence  of  menmgitis.  Serous  effusions 
into  the  ventricles,  or  haemorrhage  mto  the 
brain-substance,  may  have  occurred,  and  are 
not  improbable  in  the  congested  condition 
sometimes  existing  in  the  head;  but  the 
cause  of  death  is  asphyxia,  not  apoplexy,  and 


the  most  important  changes  are  found  in 
connexion  with  the  thoracic  viscera. 

Symptoms.— (1)  Syncopal  form.— Sy- 
NON. :  Heat-exhaustion. — Simple  exhaustion 
and  syncope  may  occur  under  great  fe,tigue 
or  over-exertion,  or  depression  from  any 
cause,  during  exposure  to  a  high  temperature. 
There  is  depression  of  nerve-force,  and  pro- 
stration of  muscular  power  ;  the  skin  is  pale, 
cold,  and  moist ;  and  the  pulse  is  quick  and 
feeble.  Death  may  occur  rapidly  in  the  state 
of  collapse  from  failure  of  the  heart.  Com- 
plete recovery  is  frequent. 

(2)   Asphyxial  form. — Synon.  :  Sun- 
stroke proper. — Asphyxia  and  apnoea  may- 
come  on  very  rapidly,  after  certain  premoni- 
tory symptoms  of  depression  and  weakness, 
though   occasionally  without  prodromata, 
during  exposure,  especially  of  the  head  and 
spine,  to  the  direct  rays  of  a  powerful  sun, 
when  the  atmosphere  is  much  heated,  and  the 
nervous  energy  has  been  depressed  by  over- 
fatigue, dissipation,  or  illness.  The  brain  and 
nerve-centres,  especially  the  respiratory,  are 
overwhelmed  by  the   sudden  elevation  of 
temperature,  and  respiration  and  circulation 
fail,  the  failure  of  the  latter  being  probably 
due  to  the  inhibitory  influence  of  the  vagus. 
When  death  takes  place,  as  it  does  sometimes 
very  suddenly,  during  great  excitement  or 
exertion,  it  has  been  attributed  to  rapid  ante- 
mortem  coagulation  of  the  cardiac  myosin. 
This,  however,  though  it  may  occur  occasion- 
ally, is  generally  a  post-mortem  change,  the 
heart's  action  being  brought  to  a  close  by  the 
heat;  in  the  same  manner  as  it  has  been 
shown  by  Claude  Bernard  and  Lauder  Brun- 
ton  that  the  effect  of  high  temperature  on 
animals  is  first  to  accelerate  and  finally  to 
stop  the  heart,  and  especially  the  ventricles, 
in  a  state  of  contraction.    Eecovery  is  fi*e- 
quently  complete,  but  sometimes  tedious,  and 
in  many  cases  imperfect,  ending  in  serious 
impah-ment  of  health  or  intellect,  indicative 
of  structural  changes  caused  in  the  nerve- 
centres.  The  symptoms  of  this  form  of  inso- 
lation, the  real  coup  de  soleil,  are  those  of 
sudden  and  violent  injury  to  the  nerve- 
centres — unconsciousness,  cold  skin,  feeble 
pulse,  and  all  the  symptoms  of  depression ; 
death  resulting  fi:om  rapid  failure  of  the 
respiration  and  circulation.    If  not  fatal,  re- 
action may  result  in  a  variety  of  conditions 
indicative  of  the  injury  done  to  the  cerebro- 
spinal system. 

(3)  Hyperpyrexia!  form.  —  Synon.  : 
Heat-fever. — An  intense  state  of  fever,  the 
result  of  the  influence  of  heat  on  the  nerve- 
centres,  and  through  them  on  the  vaso- 
motor nerves,  and  of  the  heatmg  of  the  body 
generally,  by  the  direct  action  of  either  arti- 
ficial or  solar  heat,  may  occur,  quite  mde- 
pendently  of  the  inunediate  operation  ot  tlie 
sun's  rays.  It  comes  on  as  fi-equently  at 
night,  or  in  the  shade,  as  in  the  day  or  m  the 
sunshine,  especiaUy  in  persons  who  are  ex- 
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bausted  by  fatigue,  overcrowding,  depression 
from  any  cause,  such  as  dissipation,  want  of 
rest,  present  or  recent  ilbiess,  and  notably 
when  the  atmosphere  is  impm-e  from  over- 
crowding or  want  of  cubic  space. 

The  temperature  of  the  body  rises  to 
108°,  110°  F.,  or  higher.  The  bram,  medulla, 
and  cord,  the  nerve-centres  generally,  and 
especially  the  respiratory,  suffer  from  over- 
stimulation, followed  by  exhaustion.  Eespir- 
ation  and  cfrculation  fail ;  there  is  dyspnoea, 
with  hurried,  gasping  breathing  ;  great  rest- 
lessness i  thirst ;  fever ;  frequent  micturition ; 
and  a  pungent  burning  heat  of  sldn,  which  is 
sometimes  di-y,  sometimes  moist.  The  pulse 
varies;  in  some  it  is  full  and  labom-ed,  in 
others  quick  and  jerking.    The  face,  head, 
and  neck  are  congested  to  hvidity,  and  the 
carotid  pulsations  are  visible.    The  pupils, 
contracted  at  first,  may  dilate  widely  before 
death.  Delirium  with  convulsions,  frequently 
epileptiform  in  character,  coma,  relaxation  of 
the  sphincters,  and  suppression  of  urine,  come 
on,  and  are  frequently  the  precursors  of  death. 
Eecovery  not  mfrequently  partially  occurs, 
to  be  followed  by  relapse  and  death;  or 
secondary  consequences  result  in  meningitis 
or  cerebral  changes,  which  may  destroy  life 
or  intellect  at  a  later  period,  or  permanently 
•compromise  the  whole  health  or  that  of  some 
important  function. 

The  premonitory  symptoms  of  this  form 
of  insolation  often  manifest  themselves  for 
some  hours,  and  it  may  be  days,  before  they 
■cuhninate  in  the  dangerous  condition  just 
■described.  These  premonitory  symptoms 
are  general  malaise;  disordered  alvine  or 
other  secretions  ;  profuse  and  frequent  mic- 
turition;  restlessness  ;  sleeplessness,  and  ap- 
prehension of  impending  evil;  hurried  and 
shallow  breathing ;  praecordial  anxiety;  giddi- 
ness and  headache  ;  occasionally  nausea  or 
vomiting ;  thirst  and  anorexia ;  and  feverish- 
ness,  which  soon  amounts  to  a  pungent  heat 
of  skin  with  high  temperature.  These  symp- 
toms vary  considerably,  but  they  point  to  a 
profoundly  disturbed  state  of  the  cerebro- 
spmal  nerve-centres,  and  to  pathological 
changes  ia  the  organs  or  structures  whose 
functions  have  been  so  gravely  disturbed. 
Eecovery  is  often  incomplete  ;  or  is  followed 
by  permanent  impairment  of  health,  and 
generally  by  intolerance  of  heat  and  exposure 
to  the  sun, 

Teeminations.— The  mortality  from  sun- 
stroke is  about  45  to  50  per  cent. ;  but  of 
those  who  recover  many  are  permanently 
mjured,  and  remain  invahds  for  the  re- 
mainder of  life,  which  is  often  shortened  by 
the  changes  induced.  There  may  be  some 
weakness,  due  to  obscure  structural  change 
m  the  cerebrum,  or  to  a  chronic  form  of 
meningitis  which  affects  the  sufferer  in 
various  degrees  of  intensity  ;  or  epilepsy, 
inapairment  of  memory,  great  nervous  irri- 
tabihty,  headache,  insanity,  partial  para- 


plegia, partial  or  complete  blindness,  and 
extreme  intolerance  of  heat— especially  of 
the  sun's  heat— rendering  the  person  utterly 
incapable  of  serving  or  Uving  in  a  hot  climate, 
or  of  enduring  exposure  to  the  sun.  Or  the 
case  may  gradually  end  in  complete  fatuity, 
'insamty,  or  menmgitis,  which  accounts  for 
the  intense  cephahc  pam ;  or,  in  a  lesser 

{  degree,  in  disordered  iunervation  and  de- 
rangement of  the  functions  generally,  thus 
seriously  compromising  the  general  health. 

Treatment. — (1)  In  cases  of  avmple  ex- 
haustion mild  treatment  is  all  that  is 
needed.  Eemoval  to  a  cooler  locality,  the 
cold  douche  (but  not  too  much  prolonged),  or 

1  the  administration  of  stimulants  may  be 

;  beneficial.  Tight  or  oppressive  clothing 
should  be  removed,  and  the  patient  treated 
as  in  syncope  from  other  causes.  See 
Eesdscitation. 

Eest,  and  freedom  from  exposure  to  over- 
exertion, fatigue,  or  great  heat,  should  after- 

I  wards  be  enjoined. 

[     (2)  In  that  form  of  sunstroke  where  the 
I  person  is  strucJc  down  suddenly  by  a  hot 
sun,  the  patient  should  be  removed  into  the 
1  shade.    Here  a  douche  of  cold  water  must 
I  be  allowed  to  faU  in  a  stream  on  the  head 
and  body,  from  a  pump  (or  as  in  India  from 
the  mussuck,  or  other  similar  contrivance), 
the   object  being  twofold — to  reduce  the  ' 
temperature  of  the  over-heated  centres,  and 
to  rouse  them  into  action.  During  the  assault 
on  the  White  House  picquet  in  the  second 
Burmese  war,  numbers  of  men  were  struck 
dovra  by  the  direct  action  of  the  sun  during 
the  month  of  April.    They  were  laid  out 
perfectly  unconscious,  in  their  red  coats  and 
stocks  (worn  in  1852), but  were  recovered  by 
the  cold  douche  freely  applied  by  the  mus- 
suck over  the  head  and  body.  In  some  cases 
flagellation  with  a  broom  was  added ;  and  all 
recovered  with  the  exception  of  two  cases, 
both  of  which  had  been  bled  on  the  spot 
where  they  fell.    Mustard  plasters  and  pur- 
gative enemata  may  also  be  useful. 

If  recovery  be  imperfect,  and  followed  by 
any  indication  of  injury  to  the  nerve-centres, 
or  by  the  supervention  of  meningitis,  other 
treatment  may  be  necessary,  according  to 
the  indications.  Much  exposure  to  the  sun 
should  he  carefully  guarded  against ;  and 
unless  recovery  be  complete  and  rapid,  the 
sufferer  should  be  removed  to  a  cooler  cU- 
mate,  the  most  perfect  rest  and  tranquUhty 
of  mind  and  body  enjoined,  and  the  greatest 
care  observed  with  regard  to  extreme  mode- 
ration in  the  use  of  stimulants. 

(3)  In  the  cases  of  thermic  fever,  heat 
being  the  essential  cause  of  the  disease,  the 
object  is  to  reduce  the  temperature  of  the 
body  as  quickly  as  possible,  and  before  tissue- 
changes  have  resulted.  As  the  hyperpyrexia 
is  due  not  only  to  the  direct  operation  of  heat, 
but  to  fever  set  up,  remedies  such  as  may 
influence  this  disturbed  condition  have  been 
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suggested.  The  results  have  appeared  in 
some  cases  to  jiistify  the  theory,  and  the 
hypodermic  injection  of  quinine  has  been 
considered  to  produce  good  results. 

Bleeding  has  now  happUy  been  almost 
abandoned.     The  congested  livid  surface, 
coma,  and  stertor,  which  formerly  suggested 
it,  are  not  now  so  treated.   There  are  cases 
in  which  it  may  stUl  be  practised  with  ad- 
vantage ;  but  they  are  the  exception  and  not 
the  rule.    In  cases  where  venesection  has 
appeared  first  to  give  relief  and  mitigate  the 
symptoms,  the  improvement  has  been  often 
transient,  and  been  followed  by  relapse  into 
a  more  dangerous  condition,  which  has  ter- 
minated fataUy.    At  the  same  tune  no  abso- 
lute rule  can  be  laid  down  in  this  disease 
with  reference  to  the  abstraction  of  blood; 
and  it  is  quite  possible  that  greater  imme- 
diate danger  to  life  may  exist  in  an  over- 
distended  right  heart  than  in  the  loss  of  an 
amount  of  blood  which  might  have  tided  the 
patient  over  that  state  of  peril.    Each  case 
must  in  this  respect  be  treated  on  its  merits. 
The  treatment   generally  consists  in  the 
judicious  use  of  cold,  either  by  affusion  or  by 
the  application  of  ice  to  the  surface;  the 
reduction  of  the  temperature  being  watched 
with  a  thermometer  in  the  axilla,  mouth,  or 
rectum.  .  ■ 

Care  should  be  taken  not  to  contmue  the 
cold  apphcation  too  long,  as  danger  arises 
from  depressing  the  temperature  below  the 
normal  standard.  The  bowels  should  be 
reUeved ;  and  quinine  may  be  given  inter- 
nally or  in  the  form  of  hypodermic  injec- 
tion. 

In  the  epileptiform  convulsions  that  occur 
so  frequently,  the  inhalation  of  chloroform 
or  of  ether  may  be  of  benefit,  but  their  ad- 
ministration must  be  carefully  watched.  The 
earliest  and  most  severe  symptoms  havmg 
subsided,  the  febrile  condition  that  follows  is 
treated  on  ordinary  principles— salines  and 
aperients  being  given,  but  not  to  the  extent 
of  depressing  the  patient.  The  diet  must 
be  carefiilly  regulated,  and  of  the  blandest 
and  most  nourishing  nature. 

As  improvement  progresses,  other  symp- 
toms may  supervene,  indicative  of  mtra- 
cranial  mischief.  Where  they  are  indicative 
of  meningitis,  iodide  of  potassium  and  coun- 
ter-irritants may  be  used  with  advantage. 
Removal  to  a  cooler  climate  is  essential.  As 
a  general  rule,  it  is  desirable  that  the  sufferer 
should  not,  for  a  long  period  at  least,  return 
to  a  hot  or  tropical  chmate  ;  and  he  should 
be  guarded  against  all  undue  exposure  to  heat, 
work,  or  mental  anxiety  of  any  kind. 

The  sequelae  of  sunstroke  are  firequently 
from  such  causes  most  distressing,  rendering 
the  patient  a  source  of  suffering  to  hmaself 
and  of  anxiety  to  his  friends. 

The  less  severe  symptoms— those,  proDa- 
bly,  indicative  of  the  shghter  forms  ot  me- 
ningitis, or  of  lesions  of  the  brain  or  nervous 


SUPPOSITORY 

system — occasionally  pass  away  after  pro- 
tracted residence  in  a  cool  chmate ;  but  they 
not  infrequently  also  cause  much  suffering, 
and  shorten  Ufe.  As  they  point  to  perma- 
nently disturbed,  if  not  structurally  injured, 
cerebro-spinal  centres,  the  treatment  required 
is  as  varied  as  the  symptoms  presented. 

Joseph  Fayree. 


SUPPOSITORY  {suppono,  I  place  be- 
low).— Synon.  :  Fr.  Suppositoire;  Ger.  StuhU 
zdpfchen.—k.  suppository  is  a  soUd  mass, 
which  is  introduced  through  the  anus  into 
the  rectum  for  certain  therapeutic  purposes. 
The  material  of  which  it  is  made  should  be 
capable  either  of  being  dissolved,  or  of  melt- 
ing at  the  temperature  to  which  it  is  exposed 
in  the  rectum. 

Suppositories  may  be  divided  into  simple^ 
medicated,  and  nutrient.  Simple  supposi- 
tories may  be  exemplified  by  pieces  of  soap 
or  tallow-candle,  which  are  in  popular  use 
as  aperients.  The  British  Pharmacopoeia 
now  recognises  nine  suppositories,  one  of 
which  may  be  regarded  as  simple,  the  re- 
mainder being  medicated.  The  latter  are 
made  up  either  with  oil  of  theobroma,  or 
with  glycerine  of  starch  and  curd  soap,  to 
which  starch  is  added  in  some  instances. 
Each  suppository  is  cast  into  a  mould  of  a 
conical  or  other  suitable  shape,  so  as  to 
facilitate  its  introduction  into  the  bowel.  It 
may  be  well  to  give  a  list  of  these  ofiacial 
preparations,  with  the  proportions  of  their 
active  ingredients,  as  follows  : — 

S.  Glycerini  =  70  per  cent,  of  Glycerme. 
S.  Hydrargyri  =  Mercurial  Ointment  gr.  5. 
s'  Plumbi  Composita  =  Acetate  of  Lead  gr.  3, 
Opium  gr.  1.  S.  Acidi  Carbohci  cum  Sapone 
=  OarboUc  Acid  gr.  1.  S.  lodoformi  =  Iodo- 
form gr.  3.  S.  Acidi  Tannici;  S.  Acidi  Tan- 
nici  cum  Sapone  =  Tannic  Acid  gr.  3.  S.  Mor- 
phinse;  S.  Morphinse  cum  Sapone  =  Hydro- 
chlorate  of  Morphme  gr.  ^.      _  _ 

Besides  these  official  suppositories,  others 
are  often  prepared  and  used,  containing  beUa- 
donna,  cocaine,  and  other  agents;  and  the 
practitioner  may  employ  many  drugs  m  this 
way  with  advantage,  according  to  his  own 
judgment.  • 

Nutrient  suppositories  usually  consist  oi 
lean  meat  that  has  been  finely  minced  and 

^^Application.— A  suppository  must  be  in- 
troduced weU  into  the  rectum,  bejond  the 
sphincter  ani.  At  first  this  should  be  uone 
by  the  practitioner,  or  by  a  competent  nurse , 
but  subsequently  many  patients  lef rn  to  use 
suppositories  for  themselves 
difficulty.  The  suppository  should  be  oUea^ 
and  passed  in  gradually  and  gf  tlyj^^tj  ^ 
screwmg  movement  and  without  any  t^^u 
force.  It  may  be  necessary  to  keep  the  hnger 
appUedfor  a  moment  over  the  ana^  apertij^, 
uitil  the  tendency  to  expulsive  action  on  the 
part  of  the  rectum  has  subsided. 
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Uses. — A  suppository  may  be  used  for  the 
following  purposes :  (1)  As  a  mere  aperient, 
by  exciting  the  expulsive  action  of  the  bowel 
through  local  irritation,  which  also  has  a 
reflex  effect  upon  the  intestine  above.  (2) 
On  the  other  hand,  to  subdue  excessive 
action  of  the  bowel,  and  thus  check  diarrhoea. 
(3)  To  bring  medicinal  agents  into  contact 
with  the  rectum  in  a  suitable  form,  in  order 
to  affect  some  local  disease.  Astringents  and 
antiseptics  are  thus  used.  (4)  To  influence 
adjacent  organs,  the  active  ingredients  of  the 
suppository  being  absorbed.  For  instance,  a 
morphine  suppository  will  often  produce  a 
marked  effect  upon  the  bladder  and  genera- 
tive organs.  (5)  To  produce  the  general 
efi'ects  of  a  drug  upon  the  system,  particu- 
larly when  it  cannot  be  given  by  the  mouth. 
This  of  course  occurs  only  after  its  absorp- 
tion through  the  mucous  membrane,  and 
may  be  exempHfied  by  the  effects  of  mor- 
phine or  mercury.  (6)  To  nourish  patients 
when  rectal  feeding  is  called  for. 

Feederick  T.  Egberts. 

SUPPRESSIOH".— The  complete  stop- 
page of  a  natural  secretion  or  excretion,  such 
as  the  urine ;  or  of  a  normal  discharge,  as 
of  the  menses.  The  word  is  used  in  contra- 
distinction to  retention,  which  signifies  that 
these  fluids  merely  remain  in  the  body  un- 
expeUed. 

SUPPURATION.— The  formation  of 
pus.    See  Abscess  ;  and  Inflammation. 

SUPRARENAL  CAPSULES,  Dis- 

eases  of. — Synon.  :  Fr.  Maladies  des  Cap- 
sules Surrenales ;  Ger.  Kranhheiten  der 
Nebennieren, 

Of  the  morbid  conditions  of  the  supra- 
renal bodies  by  far  the  most  important  is 
that  connected  with  Addison's  disease,  which 
is  described  separately.  See  Addison's  Dis- 
ease. 

_  Other  morbid  changes  producing  neither 
pigmentation  nor  asthenia,  belong  to  two 
categories,  namely  (1)  those  beginning  with- 
in, and  (2)  those  originating  without,  the 
suprarenal  bodies.  Some  of  the  latter  may, 
however,  give  rise  to  the  symptoms  of  true 
Addison's  disease,  as  when  the  mischief 
seems  to  begin  in  caries  of  the  spine, 
and  ends  in  the  characteristic  suprarenal 
changes  commonly  associated  with  that 
malady.  The  bodies  may  be  otherwise  ex- 
tensively diseased,  and  yet  no  special  pig- 
mentation and  no  special  asthenia  make 
their  appearance.  Thus  there  may  be  the 
usual  amomaUea  of  development,  amounting 
even  to  what  has  been  called  total  absence, 
but  this  probably  depended  on  defective 
examination.  Certainly  the  bodies  may  be 
hypertrophied.  According  to  Stilling,  if  in 
animals  one  capsule  be  removed,  the  other 
one  undergoes  compensatory  hypertrophy. 
•Both  the  organs  themselves  and  their  cover- 


ings are  liable  to  inflammation,  especially 
if  the  structures  connected  with  the  kidney 
be  likewise  attacked,  and  the  process  spread 
from  them.  They  may  also  be  the  seat  of 
various  forms  of  degeneration.  Lardaceous 
degeneration  occm-s  associated  with  similar 
degeneration  of  other  organs  ;  more  or  less 
fatty  degeneration  of  the  ceUs  of  the  cortex 
is  an  almost  constant  change,  as  is  also  pig- 
mentation of  the  inner  layers  of  the  cortex. 
With  regard  to  tubercle,  some  authorities 
would  have  the  anatomical  change  in  Addi- 
son's disease  to  be  of  this  nature.  Miliary 
tubercles  are  sometimes  found  in  cases  of 
acute  tuberculosis.  Cysts  sometimes  occur, 
but  the  exact  mode  of  their  origin  is  not 
quite  clear. 

We  are  on  surer  ground  when  we  speak 
of  hcsmorrhage  and  malignant  disease.  One 
case  of  what  may  fairly  be  described  as 
thrombosis  is  reported  by  Klebs  from  Liicke's 
climique.  There  can  be  no  doubt  about  the 
not  infrequent  occurrence  of  haemorrhage, 
however  arising.  Neither  is  there  any  ques- 
tion as  to  the  existence  of  mahgnant  disease. 
Cancer  occurs  both  as  a  primary  and  secon- 
dary growth ;  the  latter  is  the  more  frequent. 
Sarcomaious  tumours  have  occasionally  been 
met  with,  especially  melanotic  sarcoma. 
Adenomatous  tumours  also  occur,  formed  of 
true  gland-tissue,  resembling  that  of  the  cor- 
tex. Syphilitic  gummata  have  also  been 
found,  though  very  rarely.  As  a  rule,  aU 
these  changes  give  rise  to  no  characteristic 
symptoms  during  Ufe  ;  and  are  either  acci- 
dentally discovered  after  death,  or  by  careful 
clinical  search.  The  important  point  to  bear 
in  mind  is  that  not  one  of  them  gives  rise  to 
the  symptoms  of  Addison's  disease. 

Alexander  Silver.      W.  Cayley. 

SURaiCAL  KIDNEY.— Definition. 

This  term,  although  open  to  many  objec- 
tions, may  be  conveniently  employed  to  group 
together  the  various  morbid  conditions  which 
arise  in  the  kidney  as  the  result  of  diseases 
of  the  lower  urinary  tract. 

Pathology. — Diseases  of  the  lower  ■uri- 
nary tract  react  on  the  kidney  in  three 
ways :  (a)  by  obstructing  the  passage  of 
urine,  and  so  causing  abnormal  tension 
throughout  the  whole  urinary  tract  above 
the  obstruction ;  (6)  by  causing  repeated 
disturbances  of  the  circulation  in  the  kidney, 
through  the  medium  of  the  nervous  system  ; 
(c)  by  decomposition  of  the  secretions  spread- 
ing from  without  to  the  bladder,  and  extend- 
ing to  the  pelvis  and  even  into  the  tubules  of 
the  kidney,  or  by  the  invasion  of  the  bladder 
by  a  pathogenic  organism. 

(a)  Obstruction  to  the  free  passage  of  urine 
may  occur  in  the  ureters  from  congenital 
malformation  ;  from  impaction  of  a  calculus; 
or  from  pressure  of  a  tumour  growing  in  the 
neighbourhood.  It  may  occur  at  the  vesical 
orifice  of  the  ureter,  from  the  thickening  of 
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the  wall  of  the  bladder  in  hypertrophy ;  from 
the  thickening  and  induration  of  the  sub- 
mucous tissue,  and  the  swelling  of  the  mu- 
cous membrane  in  chronic  cystitis ;  or  from 
the  growth  of  villous  or  cancerous  tumours 
round  the  orifice.    Obstruction  of  such  a 
nature  as  to  cause  secondary  renal  aifection 
also  occurs  in  any  disease  in  which  the 
bladder  is  unable  to  empty  itself,  and  is  con- 
sequently in  a  permanent  state  of  greater  or 
less  distension,  as  in  hypertrophy  of  the 
prostate  or  atony  of  the  bladder.  Stricture 
of  the  urethra  and  stone  in  the  bladder  cause 
obstruction  at  the  vesical  orifices  of  the  ure- 
ters, by  the  chronic  cystitis  to  which  they 
give  rise.   There  is  no  reason  to  beUeve  that 
the  valvular  orifices  of  the  ureters  ever  be- 
come incompetent,  so  as  to  allow  of  regur- 
gitation from  the  bladder  to  the  pelvis  of  the 
kidney.    The  only  force  concerned  in  pro- 
ducing the  remarkable  degree  of  dilatation 
so  often  met  with  in  the  ureter  and  pelvis  of 
the  kidney  is  the  force  of  secretion.  The 
abnormal  tension  thus  produced  extends, 
therefore,  equally  from  the  point  of  obstruc- 
tion to  the  closed  extremities  of  the  urinary 
tubules. 

(6)  Diseases  or  injuries  causing  irritation 
of  the  lower  urinary  tract,  especially  of  the 
trigone  of  the  bladder  and  the  prostatic, 
membranous,  and  bulbous  portions  of  the 
urethra,  react  on  the  kidney  in  a  reflex 
manner,  through  the  medium  of  the  nervous 
system.  The  effect  produced  is  a  disturbance 
of  the  renal  circulation,  probably  a  temporary 
arterial  contraction  with  auEemia,  followed 
by  dilatation  with  hyperaemia.    Such  dis- 
turbances tend  to  aggravate  any  inflamma- 
tory process  which  maybe  going  on  in  the 
kidney  as  the  result  of  other  sources  of  irri- 
tation.   If  the  kidney  be  already  much  dis- 
eased, the  circulation  may  become  completely 
arrested  by  choking  of  the  vessels  during  the 
stage  of  hypersemia,  and  total  suppression  of 
urine  may  result,  terminating  in  some  cases 
fatally.    The  evidence  of  this  reflex  disturb- 
ance of  the  renal  circulation  is  derived  from 
the  following  facts.    (1)  Many  cases  have 
been  recorded  of  death  from  total  suppression 
of  urine  occurring  as  a  consequence  of  opera- 
tions involving  some  mechanical  irritation  of 
the  parts  above  mentioned.    In  such  cases 
the  kidney  has  always  been  found  intensely 
congested,    (2)  It  is  a  matter  of  common 
surgical  experience  that  operations  on  the 
urinary  organs  frequently  prove  fatal  by  in- 
ducing acute  inflammation  of  the  kidneys. 
This  is  (as  will  be  presently  shown)  often  the 
result  of  the  introduction  of  the  micro-organ- 
isms into  the  bladder,  foUowed  by  extension 
of  decomposition  to  the  kidney.    But  cases 
frequently  occur  in  which  the  patient  before 
the  operation  was  suffering  from  cystitis, 
with  putrid  urine,  and  had  been  so  suffering 
for  some  time  ;  and  in  these  it  is  evident  that 
the  final  acute  attack  is  the  direct  result  of 


the  irritation  of  the  operative  procedure 
(3)  By  direct  observation  of  the  urine  passed 
after  such  an  operation  as  forcible  dilatation 
of  a  stricture,  evidence  of  a  disturbance  of 
the  renal  circulation  maybe  obtained.  In  the 
most  typical  cases  there  is  temporary  sup- 
pression of  urine,  probably  corresponding  to 
a  period  of  anaemia  of  the  kidney,  with  con- 
tracted vessels.  This  may  last  from  one  to 
three  hours.  It  is  foUowed  by  a  gradual 
increase  in  the  quantity  of  urine,  which  now 
frequently  becomes  uniformly  tinged  with 
blood,  the  amount  of  blood  often  increasing 
for  some  hours,  and  then  slowly  diminishing. 
This  blood  cannot  be  supposed  to  flow  at  so 
late  a  period  from  a  lacerated  wound,  such  as 
is  produced  by  forcible  dilatation ;  it  is  uni- 
formly mixed  with  the  urine  and  free  from 
clots.  The  presumption  is,  therefore,  that  it 
comes  from  the  kidney.  In  most  cases  the 
period  of  suppression  is  too  short  to  be  noted, 
and  in  others  an  immediate  increase  in  the 
flow  of  urine  has  been  observed.  The  rigor 
which  frequently  occurs  within  a  few  hours 
of  an  operation  on  the  lower  urinary  tract  is,, 
in  many  cases,  doubtless  due  to  this  disturb- 
ance of  the  renal  circulation. 

(c)  The  final  fatal  inflammation  of  the 
kidney  is,  in  most  cases,  due  to  extension  of 
decomposition  of  the  urine  from  the  bladder, 
or  to  infection  of  the  urinary  tract  by  a 
pathogenic  organism.    Decomposition  of  the 
urine  is  a  process  of  fermentation  due  to  the 
presence  of  an  organised  ferment — a  micro- 
organism.   Microscopic  examination  of  foul 
urine  always  shows  that  micro-organisms  of 
various  kinds  are  present.    The  most  con- 
stant of  these  is  the  bacterium  or  micro- 
coccus urecB.     In  the  urine  it  commonly 
occurs  as  a  micrococcus,  singly  or  in  chains. 
It  frequently  forms  irregidar  masses  em- 
bedded in  a  hyaline  gelatinous  matrix  or 
zooglcea.    In  cultivations,  it  grows  at  first  in 
the  form  of  short  rods,  which  subsequently 
break  up  into  chains  of  cocci.  This  organism 
is  supposed  to  be  the  special  ferment  causing- 
ammoniacal  fermentation  of  urine.  It  is  not 
'  pathogenic,  but  the  products  it  gives  rise  to 
i  in  its  growth  are  extremely  irritating.  Many 
other  varieties  of  microscopic  fungi  are  com- 
!  monly  found  in  decomposing  urine.  Short 
bacteria,  showing  active  movements,  are  very 
'  common;  bacilli  containing  spores  may  be 
!  met  with,  and  more  rarely  spirilla.  Owing; 
!  to  the  mixture  of  these  various  organisms  m 
i  the  urine,  their  accurate  study  by  cultivation 
is  very  diflicult.    There  is  no  reason  to 
beUeve  that  the  majority  have  any  patho- 
i  genie  properties,  the  mischief  they  do  bemg 
solely  by  means  of  the  chemical  products  of 
1  their  growth.    On  the  other  hand,  it  seems 
equally  probable  that  these  pathogenic  organ- 
isms may  invade  the  bladder,  and  spread 
thence  by  the  lymphatics  to  the  kidneys ;  or, 
by  entermg  the  blood-stream,  may  cause 
general  infection.    It  is  not  uncommon,  m. 
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fatal  urinary  cases,  to  find  a  patch  of  varying 
size  in  the  bladder  covered  with  a  membrane 
closely  resembling  that  of  diphtheria.  Micro- 
scopic examination  shows  that  this  membrane 
is  composed  of  a  coagulated  exudation  con- 
taining  cells,  apparently  leucocytes,  and 
multitudes  of  micrococci.    The  tissues  of  the 
bladder- wall  beneath  this  membrane  are  in- 
filtrated with  leucocytes,  and  micrococci  are 
abundantly  present  in  the  lymph-spaces.  It 
has  been  shown  by  Dr.  Lindsay  Steven  that 
a  spreading  lymphatic  inflammation  may 
start  from  such  a  point  of  infection  and  reach 
the  ureter  or  kidney.    He  has  demonstrated 
that  the  lymphatics  beneath  the  capsule  of 
the  kidney  and  in  the  superficial  part  of  the 
cortex  can  be  injected  firom  those  of  the 
ureter,  and  that  these  again  are  continuous 
with  those  of  the  bladder.    He  has  also  de- 
monstrated, in  a  case  of  fatal  cystitis,  the 
presence  of  the   micro-organisms  in  the 
lymphatics  of  the  bladder,  tireter,  and  kidney. 
An  organism  which  thus  widely  invades  the 
lymph-spaces  is  evidently  pathogenic.  In  its 
mode  of  invasion  and  spreading  it  closely 
resembles  the  micrococcus  of  erysipelas.  It 
was  long  ago  suggested  by  Dr.  Goodhart  that 
some  cases  of  secondary  nephritis  might  be 
erysipelatous  in  character;  and  he  brought 
forward  evidence  to  show  that  pyelo-nephritis 
occurred  with  greater  frequency  durmg  epi- 
demics of  erysipelas  than  at  other  tunes. 
There  is  no  doubt  also  that  it  is  very  common 
to  find  streptococci  indistmguishable  from 
those  of  erysipelas  in  foul  urine.    It  is  quite 
probable,  therefore,  that  some  cases  of  se- 
condary nephritis  may  be  due  to  the  same 
yrruB  as  phlegmonous  erysipelas.   The  septic 
and  pathogenic  organisms  which  are  the  im- 
mediate cause  of  these  fatal  complications  of 
disease  of  the  bladder  may  find  then-  way 
mto  the  unne  in  two  ways.    Entermg  by  the 
ahmentary  canal  or  respiratory  passages, 
they  may  be  ehmmated  from  the  kidnev  °  or 
they  may  enter  dfrectly  by  the  urethra.  The 
tormer  mode  of  entrance  is  undoubtedly  of 
rare  occurrence.  Watson  Cheyne  has  shown 
that,  after  mjectmg  large  quantities  of  micro- 
cocci into  the  veins,  they  are  found  in  the  renal 
tubules  and  urme;  but  any  condition  ana- 
„T1V°  T^'    extremely  rare  in  the  human 
subject.    The  ordinary  staphylococci  of  sup- 
puration have  been  found  hi  the  urine  L 
ulcerative  endocarditis  with  multiple  ab- 
scesses throughout  the  body.    On  the  other 
hand,  very  numerous  observations  have  shown 
that  m  health  and  in  disease  the  urine  is  as 
a  rule,  free  from  organisms  unless  it  be  con- 
taminated from  without.     Under  nomal 
conditions,  the  entrance  of  organisms  by  the 
urethra  is  prevented  by  the  regular  wash  ng 
of  the  canal  with  healthy  acid  urine.   It  has 
moreover,  been  shown  by  experiment  that' 
pi^ess  there  is  previously  some  slight  catarrhal' 
mflammation  of  the  bladder  or  5rethra,1t  is 
difficult  for  the  organisms  to  obtain  a  lodg! 
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ment.    The  presence  of  mucus  adhering  to 
the  passages,  which  is  not  washed  away  at 
each  act  of  micturition,  is  almost  an  essential 
condition  for  infection  of  the  bladder  by  the 
urethra    The  development  of  the  organisms 
IS  also  favoured  by  an  alkaline  condition  of 
the  urme.    In  cases  of  catarrh  of  the  bladder 
due  to  gout,  stone,  stricture,  &c.,  it  is  very 
difficult  to  prevent  decomposition  of  the 
urine,  as  the  passages  are  always  lined  with 
a  layer  of  mucus,  and  the  organisms  may 
thus  find  their  way  in  without  the  introduc- 
tion of  any  instrument.    They  are,  perhaps, 
more  frequently  carried  in  by  unpure  cathe- 
ters or  other  instruments;  and  it  must  be 
remembered  that  the  passage  of  an  instru- 
ment sets  up  commonly  in  a  urethra  not 
accustomed  to  it  a  slight  catarrh,  which  is 
favourable  to  the  invasion  of  micro-organisms. 
The  organisms  havmg  found  their  way  in" 
and  estabhshed  septic  cystitis,  the  mischief 
commonly  remains  hmited  to  the  bladder,  as 
the  valved  orifices  of  the  ureter,  which  are 
never  mcompetent,  prevent  its  further  exten- 
sion, m  the  great  majority  of  cases,  otherwise 
septic  cystitis  would  be  much  more  fatal  than 
It  IS.    Extension  to  the  ureter  seems  most 
probably  to  be  due  to  catarrh  of  the  pelvis  of 
if-  i^^^y         ureter,  in  consequence  of 
winch  threads  of  mucus  may  come  to  lie 
with  one  end  in  the  foul  bladder  and  the 
other  m  the  ureter;  and  by  means  of  these 
the  organisms  may  find  their  way  uato  the 
upper _m-mary  passages,  and  afterwards  extend 
even  mto  the  substance  of  the  kidney  In 
such  cases  we  find,  after  death,  ammoniacal 
urme  m  the  pelvis  of  the  kidney.  Micro- 
scopic examination  shows  the  presence  of 
micrococci  in  the  renal  tubules.  Whenever 
acute  inflammation  of  the  kidney  with  mul- 
tiple abscesses  is  found,  secondary  to  disease 
ot  the  lower  urinary  tract,  it  is  now  practi- 
caUy  proved  that  the  process  is  due  to  the 
invasion  of  the  organ  by  micro-organisms, 
-from  what  has  been  said  above,  it  will  be 
seen  that  these  organisms  may  reach  the 
kidney  by  three  paths— first,  by  dfrect  exten- 
sion from  the  bladder  along  the  ureter  (this 
IS  a  simple  septic  process,  and  not  truly  infec- 
tive);_  secondly,  by  the  lymphatics  (this  is  an 
mtective  process,  resemblmg  some  forms  of 
erysipelas) ;  and,  thirdly,  by  the  blood-stream 
trom  a  local  centre  of  ulceration  or  suppura- 
tion m  the  bladder  (this  is  pysemic,  and  does 
not  come  within  the  scope  of  the  present 
article). 

Anatomical  Characters.— There  are  four 
forms  of  renal  affection  which  may  result 
from  the  foregoing  sources  of  frritation. 

I.  Chronic  vntersUtial  mflammation,  fol- 
lowed  by  absorption  of  the  mednilla/ry  por- 
t%on,  amd  later  on  by  stretching  and  thmnvna 

of  the  cortex,  without  pyeKtis  This  con 

dition  is  the  uncomplicated  efi^ect  of  obstruc 
tion  to  the  free  flow  of  urine,  and  of  the 
consequent  increased  urinary  pressure  It 
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is  most  frequently  met  with  ta  cases  of  pres- 
sure on  the  ureter  from  without.  In  diseases 
of  the  bladder  and  urethra  it  is  almost  always 
complicated  by  an  acute  attack  of  interstitial 
inflammation,  which  is  the  immediate  cause 
of  death,  and  which  more  or  less  conceals 
the  appearances  about  to  be  described.  In 
the  early  stage  there  is  slight  dilatation  of 
the  ureter  and  pelvis  of  the  kidney.  The 
kidney  itself  is  increased  in  size  ;  the  capside 
separates  without  diflficulty,  but  may  leave 
the  surface  somewhat  wanting  in  its  natural 
smoothness.  The  venous  stars  on  the  surface 
are  often  clearly  marked,  the  cortical  sub- 
stance being  of  a  pale  pinkish  white  or  some- 
times yellowish  coloiu-.  On  section  the  cortex 
is  found  to  be  wider  than  natural;  sometimes 
considerably  so.    The  medullary  portion  is 
usually  pale,  like  the  cortex,  but  the  large 
veins  at  the  cortico-medullary  junction  are 
often  distended  with  blood.    The  kidney- 
substance  is  tougher  than  natural.  The  Mal- 
pighian  bodies  can  usually  be  clearly  seen, 
sometimes  as  red  dots.    Microscopic  exami- 
nation shows  an  overgrovi^th  of  the  inter- 
stitial connective  tissue.  Between  the  tubules, 
and  especially  around  the  Malpighian  bodies, 
are  crowds  of  small  round  cells.    In  conse- 
quence of  this  new-growth,  the  kidney  is 
Bomewhat  squeezed  within  its  capsule,  and 
as  soon  as  the  heart's  action  ceases  the 
smaller  vessels  empty  themselves.  Hence 
the  distended  condition  of  the  veins,  and  the 
anaemic  appearance  of  the  cortex.    The  epi- 
theUum  shows  no  change.   The  next  stage 
observed  is  commencing  absorption  of  the 
medullary  portion;  the  ureter,  pelvis,  and 
cahces  become  still  more  distended  ;  the 
papUlse  are  first  flattened,  and  then  the  pyra- 
mids become  hollowed  out.  This  is  a  process 
of  pure  absorption,  there  being  no  ulceration. 
The  cavity  formed  by  the  dilated  calyx,  and 
the  hollow  left  by  the  disappearance  of  the 
pyramid,  are  lined  by  a  continuous  smooth 
layer  of  opaque  white  mucous  membrane. 
In  the  final  stages  the  cortex  in  _  its  turn 
becomes  thinned  and  stretched,  until  at  last 
the  whole  kidney  may  be  dilated  into  a  large 
sac,  one  side  of  which  is  smooth,  being  formed 
by  the  thickened  waUs  of  the  dilated  pelvis, 
the  other  deeply  sacculated,  each  sacculus 
corresponding  to  a  lobe  of  the  kidney.  On 
this  side  the  wall  is  formed  of  the  thinned 
and  stretched  cortex,  sometimes  no  thicker 
than  a  shiUmg,  to  which  the  capsule,  now 
thickened  and  opaque,  is  firmly  adherent.  In 
the  later  stages  the  microscope  shows  the 
same  abundant  smaU-cell  mfiltration,  with 
the  development  of  a  greater  or  less  amount 
of  fibroid  tissue.     The  Malpighian  bodies 
show  marked  changes.  The  capsules,  mstead 
of  being  delicate  and  membi  aaous  in  struc- 
ture, become  greatly  thickened,  apparently 
by  dense  fibroid  tissue  formed  round  them  m 
concentric  layers.  As  this  change  progresses 
the  vessels  may  become  strangulated  and 


finally  obHterated;  and  the  corpuscle  then 
shrivels,  and  comes  to  be  represented  by  a 
circular  body  almost  homogeneous  in  the 
centre,  but  marked  by  a  few  curved  lines 
indicating  the  situation  of  the  obliterated 
vascular  tufts.  Bound  this  centre  is  a  con- 
centrically laminated  layer,  formed  by  the 
thickened  capsule.  Even  in  the  most  ad- 
vanced stages  the  epithelium  of  the  convo- 
luted tubules  shows  remarkably  Uttle  change 
beyond  being  somewhat  flattened. 

If  at  any  stage  obstruction  to  the  free  flow 
of  the  urine  be  removed,  the  process  ceases. 
The  new  tissue  between  the  tubules  undergoes 
development  into  dense  fibroid  tissue,  the 
process  being  accompanied  by  great  contrac- 
tion. The  kidney,  from  being  increased  in 
size,  may  thus  become  much  smaller  than 
natural,  excessively  tough  and  puckered,  and 
irregular  in  form.  If  the  distension  have 
reached  the  most  extreme  stage  before  the 
primary  disease  is  relieved,  the  kidney  may 
come  to  be  represented  merely  by  a  small 
nodule  of  dense  fibroid  tissue. 

II.  Acute  diffuse  interstitial  nephritis 
without  suppuration. — In  this  variety  both 
kidneys  are  usually  affected.    The  kidney  is 
increased  in  size,  and  the  surrounding  fat  is 
sometimes  oedematous  and  adherent  to  the 
capsule.    When  removed,  the  capsule  sepa- 
rates without  difiiculty,  but  often  leaves  the 
surface  coarse ;  it  is  somewhat  opaque,  and 
often  marked  with  ramifying  vessels.  The 
surface  is  usually  of  a  pale,  yellowish- white 
colour,  often  mottled  with  dark  red,  or  in 
some  cases  the  red  may  greatly  predominate. 
The  mottling  often  corresponds  to  the  bases 
of  the  lobules  of  the  gland,  some  of  which 
are  paler  than  others,  in  consequence  of  the 
more  advanced  condition  of  the  interstitial 
inflammation.    On  section,  the  cortex  pre- 
sents the  same  colour  and  mottled  appear- 
ance as  the  surface,  and  is  evidently  swollen. 
The  pyramids  may  be  pale,  but  are  often 
dark  red,  contrasting  strongly  with  the  paler 
cortex.    The  Malpighian  bodies  are  usually 
clearly  visible,  and  may  show  on  the  cut 
surface  as  red  dots.    The  consistence  of  the 
kidney-substance  is  unnaturally  soft,  unless 
previous  to  the  acute  attack  it  has  been  in- 
durated by  the  chronic  process  first  described. 
The  pelvis  may  be  merely  dilated,  its  mucous 
membrane  opaque,  and  its  contents  free  from 
decomposition,  but  more  commonly  it  is 
marked  by  ramifying  vessels,  and  presents 
evidence  of  chronic  congestion,  in  the  form 
of  pigmentation,  thickening,  and  induration. 
In  other  cases  it  is  intensely  mjected,  and 
sometimes  covered  with  a  membranous  exu- 
dation mixed  with  phosphatic  deposit.  In 
these  cases  the  urine  and  mucus  it  contams 
are  in  a  state  of  decomposition.   In  conse- 
quence of  the  paUor  of  the  kidney  some- 
times met  with  as  a  result  of  the  empty- 
ing of  the  vessels  after  death,  this  form  of 
kidney  may,  without  the  microscope,  be 
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confounded  with  the  large  white  or  the  fatty- 
kidney. 

On  microscopic  examination  the  following 
conditions  are  found.    Between  the  tubules 
is  a  very  abundant  accumulation  of  smaU 
round  cells.    These  are  especially  abundant 
round  the  Malpighian  corpuscles.    So  far  it 
is  merely  an  intensification  of  the  condition 
desci'ibed  as  resulting  from  increased  urinary 
pressure.   The  change  is  not  uniform ;  every 
field  of  the  microscope  varies.    In  one  part 
the  renal  structm-e  may  appear  almost  nor- 
mal, and  close  by  the  new  cells  may  be 
heaped  up  to  such  an  extent  as  nearly  to 
conceal  the  tubules.    In  the  pyramidal  por- 
tion a  similar  condition  is  met  with.  The 
renal  epithehmn  throughout  is  slightly  more 
cloudy  than  natm-al,  and  somewhat  swollen, 
but  the  nuclei  of  the  cells  are  readily  bo  be 
seen  in  sections  prepared  in  the  ordinary 
way.    The  adhesion  of  the  epithelium  to  the 
membrana  propria  is  somewhat  lessened,  so 
that  unless  considerable  care  be  taken  it  will 
wash  out  in  preparing  the  specimen.  Fibri- 
nous casts  may  be  seen  here  and  there  in 
the  tubules;  and  occasionally  small  round 
cells,  resembling  those  outside  the  tubule, 
may  be  seen  within  it.    Signs  of  previous 
chronic  change  are  often  met  with,  such  as 
dilatation  of  some  of  the  straight  tubules, 
and  obKteration  of  some  of  the  Malpighian 
corpuscles. 

III.  Acute  interstitial  nephritis  with  scat- 
tered points  of  suppuration. — Suppuration 
of  .the  Tiidney,  Suppwrative  nephritis,  or, 
tohen  accompanied  hy  pyelitis,  Fyelo-ne- 
phritis  (Bayer) ;  Uroseptic  Mdney  (DicJcin- 
son) ;  Parasitic  Tiidney  (Elebs). — This  form 
of  surgical  kidney  is  by  far  the  most  com- 
mon.   It  is  the  usual  cause  of  death  m  fatal 
cases  of  disease  of  the  bladder  or  urethra,  in 
which  putrefaction  of  the  contents  of  the 
bladder  has  ocdirred.    It  thus  comes  to  be 
one  of  the  most  common  fatal  comphcations 
m  cases  of  injury  or  disease  of  the  spinal 
cord,  TOth  paralysis  of  the  bladder.   It  has 
been  frequently  stated  that  it  is  invariably 
associated  with  putrid  urine  in  the  pelvis  of 
the  kidney,  and  septic  pyeHtis  ;  but  cases  are 
radoubtedly  occasionally  met  with  in  which 
the  condition  is  well-marked,  and  yet  the 
pelvis  is  free  from  mflammation,  and  its 
contents  are  healthy.    The  naked-eye  ap- 
pearances of  acute  suppurative  nephritis  are 
the  followmg :  The  surroundkig  fat  may  be 
cedematous  and  unnaturally  adherent  to  the 
capsule.    The  whole  kidney  is  considerably 
swollen,  and  its  substance  soft.  The  capsule 
18  opaque  and  thickened,  and  marked  by  fine 
ramiform  mjection.    It  separates  easily,  but 
tears  the  kidney-substance  in  so  doing.  As 
It  peels  off,  yeUowish-white  spots,  surroiinded 
by  a  red  zone,  come  into  view.    Some  of 
these  are  minute  drops  of  pus  escaping  from 
the  small  abscesses  as  the  capsule  is  stripped 
off,  others  are  on  the  point  of  breaking  down 
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into  pus,  but  are  still  solid.   These  abscesses 
are  grouped  together  in  areas  corresponding 
to  the  bases  of  the  lobes  of  the  kidney  If 
the  veins  can  be  recognised,  the  abscesses 
wiU  otten  be  seen  to  correspond  to  the  pomts 
at  which  the  mterfascicular  vems  appear  on 
the  surface.    On  section,  the  cortex  is  seen 
to  present  much  the  same  appearance  as 
m  the  last  form  of  kidney,  but  in  addition 
yellowish  streaks  are  seen  passing  from  the 
pomts  of  suppm-ation  deeply  into  the  cortex, 
and  often  into  the  medullary  portion.  These 
streaks  correspond  to  the  course  of  the  inter- 
fascicular vessels.    They  differ  from  embolic 
infarcts  in  their  great  length  compared  to 
their  breadth.    The  pelvis  is  usually  m  a 
condition  of  most  intense  inflammation,  and 
the  mucous  membrane  is  often  covered  with 
a  layer  of  exudation  mixed  with  phosphates. 
Its  contents,  composed  of  urine,  blood,  and 
rnucus  in  a  state  of  decomposition,  are  exces- 
sively foul.    Cases,  however,  do  occur  in 
which  a  similar  condition  of  suppuration  in 
the  kidney  is  met  with  without  pyelitis.  In 
these  it  is  probable  that  the  pyogenic  irritant 
has  reached  the  kidney  by  means  of  the 
lymphatics. 

Occasionally  the  kidney  is  found  to  be 
surroimded  by  a  large  abscess,  arising  from 
a  perforation  of  the  pelvis.  More  frequently 
one  of  the  superficial  abscesses  in  the  cortex 
bursts  beneath  the  capsule,  and  gives  rise  to 
a  large  collection  of  pus  separatmg  the  cap- 
sule from  the  kidney. 

The  microscope  shows  the  smaU-celled  in- 
filtration between  the  tubules  in  a  still  more 
intense  form  than  in  the  varieties  before 
described.    In  the  areas  of  suppuration  the 
kidney-substance  has  entirely  disappeared, 
and  its  place  is   occupied  by  leucocytes 
packed  closely  together.     In  the  central 
parts  of  these  accumulations  of  small  roimd 
cells  the  intercellular  substance  has  softened, 
and  the  formation  of  pus  has  taken  place! 
The  amount  of  general  interstitial  change 
varies  considerably ;  sometknes  between  the 
areas  of  suppuration  the  kidney-substance 
IS  almost  healthy,  in  other  cases  there  is  a 
very  marked  general  interstitial  inflamma- 
tion.   The  epithelium  appears  to  take  no 
■part  in  the  formation  of  the  new  cells.    It  is 
cloudy  and  swollen,  but  undergoes  no  pro- 
liferation.  In  the  straight  tubules  it  is  often 
found  to  have  been  thrown  off.  Wherever 
suppuration  is  taking  place  micrococci  can 
be  demonstrated,  and  for  this  reason  Klebs, 
who  was  the  first  to  observe  this  fact,  su"-- 
gested  the  name  of  '  parasitic  nephritis '  for 
this  condition.    They  are  found  chiefly  in 
the  tubules.   In  those  cases  in  which  decom- 
posing urine  is  present  in  the  pelvis  of  the 
kichiey,  many  of  the  straight  tubules  are 
found  completely  plugged  with  dense  masses 
of  these  organisms,  and  a  similar  condition 
may  be  found  even  in  the  convoluted  tubes 
of  the  cortex.  The  micrococci  are  also  found 
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in  the  lymph-spaces  between  the  tubules  in  ' 
the  pale  streaks  reaching  from  the  medulla 
to  the  cortex.  In  pyaemia,  colonies  of  micro- 
cocci are  very  commonly  to  be  seen  plugging 
the  looping  vessels  of  the  glomeruli,  and 
occasionally  some  may  have  foimd  their  way 
into  the  tubules  ;  but  in  the  form  of  suppu- 
ration of  the  kidney  that  we  are  now  con- 
sidering the  organisms  are  not  fo\md  in  the 
blood-vessels.  The  various  ways  in  which 
the  organisms  may  reach  the  kidney  have 
been  already  described.  That  the  dilfuse 
inflammation  and  suppuration  in  pyelo- 
nephritis are  due  to  the  invasion  of  the 
kidney  by  these  micro-organisms,  and  to  the 
irritation  caused  by  the  chemical  products  of 
their  growth,  is  now  imiversaUy  accepted  as 
true. 

The  lines  of  inflammation,  as  before  stated, 
follow  the  course  of  the  interfascicular  veins, 
and  the  lymphatics  also  follow  the  same 
direction.  In  the  pyramidal  portion  throm- 
bosis of  the  small  veins  is  occasionally  met 
with,  but  this  is  probably  merely  secondary. 

If  such  an  acute  condition  as  is  above  de- 
scribed be  set  up  in  a  kidney  already  altered 
in  form  by  dilatation  from  increased  urinary 
pressure,  the  appearances  will,  of  course 
correspondingly  differ. 

IV.  The  cicatricial  kid/ney. — This  is  the 
result  of  recovery  from  one  of  the  preceding 
conditions,  probably  only  from  one  or  both 
of  the  first  two,  as,  if  the  disease  reach  the 
stage  of  suppmration,  the  patient  is  hardly 
likely  to  survive.  The  kidney  is  shrunken, 
irregular  in  form,  and  marked  by  deep  cica- 
trices. The  substance  is  excessively  tough, 
and  the  capsule  firmly  adherent.  Small 
cysts  may  be  scattered  through  its  substance, 
which  are  supposed  to  result  from  strangula- 
tion of  the  tubules.  The  microscope  shows 
a  great  excess  of  dense  fibroid  intertubular 
substance,  andnumerous  obliteratedglomeruli 
are  met  with. 

The  varieties  of  kidney  here  described 
may  be  combined  in  various  ways.  Thus  a 
dilated  kidney  may  suffer  from  acute  diffuse 
interstitial  inflammation,  with  or  without 
suppuration;  or  a  cicatricial  kidney  may, 
from  a  return  of  the  prunary  disease,  again 
suffer  from  an  acute  attack.  It  seems  prob- ' 
able  that  mcreased  urinary  pressure,  com- 
bined with  considerable  reflex  irritation,  is 
quite  sufficient  to  give  rise  to  a  degree  of 
interstitial  nephritis  which  is  incompatible 
with  life ;  but  suppuration  only  takes  place 
when  the  kidney  is  invaded  by  septic  or 
pathogenic  organisms.  The  extension  of 
decomposition  of  urme  from  the  bladder  to 
the  pelvis  of  the  kidney  is  alone  a  suflicient 
cause  for  disseminated  suppuration  ot  tne 
kidney ;  but  both  the  extension  of  decompo- 
sition, and  its  more  serious  consequences,  are 
greatly  predisposed  to  by  the  effect  produced 
on  the  kidney  by  the  first  two  causes  ot 
irritation ;  in  fact,  it  is  comparatively  rare  to 


meet  with  cases  in  which  septic  suppuration 
occurs  in  a  kidney  previously  perfectly 
healthy. 

Symptoms. — Simple  chronic  interstitial  in- 
flammation, with  dilatation  of  the  kidney 
from  increased  urinary  pressure,  gives  rise 
to  but  few  symptoms,  and  is  very  difficult  to 
recognise.    The  most  important  signs  are, 
that  the  quantity  of  urine  secreted  is  in- 
creased, and  its  specific  gravity  lowered. 
To  avoid  error,  the  whole  urine  passed  in 
twenty-four  hours  should  be  collected,  and 
the  specific  gravity  taken.    Single  observa- 
tions are  open  to  numerous  fallacies.  There 
may  be  a  trace  of  albumen,  or  it  may  be 
entirely  absent.    In  one  very  marked  case 
discovered  after  death  at  University  College 
Hospital,  the  urine  had  a  specific  gravity  of 
1'009,  and  was  free  from  albumen.    A  few 
hyahne  casts  may  be  present,  but  they  are 
by  no  means  constant.    The  exact  state  of 
the  urine  is  often  concealed  by  the  mucus, 
blood,  and  pus  from  the  lower  urinary  tract. 
It  is  surprising  how  much  urine  is  secreted 
by  a  kidney  which  is  reduced  to  a  mere  sac, 
with  no  pyramids  and  a  cortex  no  thicker 
than  a  shjlhng.    In  a  case  that  came  under 
the  observation  of  the  writer,  there  had  been 
no  dimrnution  in  the  secretion,  and  the  spe- 
cific gravity  was  1-008.    In  some  cases  the 
distended  kidney  may  be  recognised  by  pal- 
pation, but  this  is  not  common.    There  are, 
in  fact,  no  definite  symptoms,^  either  sub- 
jective or  objective,  accompanying  this  form 
of  renal  disease.    It  is  not  accompanied  by 
hypertrophy  of  the  heart,  nor  by  marked  in- 
crease of  the  arterial  tension. 

Subacute  interstitial  nephritis  gives  rise  to 
more  marked  symptoms.    It  runs  an  irregu- 
lar course,  often  lasting  for  weeks  or  even 
months,  and  terminating  either  in  recovery, 
or  in  a  final  acute  attack  with  suppuration. 
If  the  disease  arise  as  the  direct  result  of 
some  operation  on  the  lower  urinary  tract, 
its  commencement  is  usually  marked  by  a 
rigor  ;   in  other  cases  it  comes  on  more 
gradually,  with  frequent  chills  but  no  actual 
rigor.    The  temperature  is  high  at  night, 
reaching  101°  to  102°  F.,  but  it  faUs  towards 
morning,  so  that  if  it  be  only  taken  at  that 
time,  the  elevation  may  be  completely  over- 
looked.    The  patient  becomes  weak  and 
languid,  and  emaciates  rapidly.    He  loses 
appetite,  and  there  may  be  nausea  or  occa- 
sional vomiting.    There  may  be  diarrhoea, 
but  this  is  by  no  means  constant.  The 
mouth  becomes  clammy,  and  the  tongue 
foul,  with  a  tendency  to  dryness.    In  severe 
cases  the  tongue  becomes  dry  and  brown, 
and  sordes  form  on  the  teeth  and  lips.  iHe 
skin  is  usually  moist  and  clammy,  and  there 
is  not  the  dryness  so  frequently  met  with  m 
other  forms  of  renal  disease.    There  is  no 
oedema.    In  some  cases  the  swollen  kidney 
may  be  felt  by  palpation  in  the  lorn,  and 
tenderness  may  be  eHcited  on  deep  pressure. 
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but  this  is  by  no  means  constant.  The 
patient  may  complain  of  pain  in  the  lumbar 
region,  but  this  symptom  is  of  little  value, 
as  it  is  often  absent,  and  may  arise  from 
many  other  causes  than  renal  disease.  The 
pulse  presents  nothing  characteristic.  The 
patient  frequently  sinlcs  into  a  drowsy  state, 
somewhat  resembling  the  effect  of  an  over- 
dose of  opitun  ;  but  true  coma  is  rarely,  if 
ever,  present,  and  conviilsions  never  occur. 
The  urine  is  passed  in  fair  quantity,  often  in 
excess  of  the  normal  amount.    The  amount 
of  albumen  is  never  very  great,  but  it  is 
usually  difficult  to  estimate  accurately  how 
much  is  renal,  and  how  much  is  derived 
from  blood  or  pus  from  the  lower  urinary 
tract.    Microscopic  examination  may  show 
hyaline  casts,   or  occasionally  pus-casts  ; 
renal  epithehum  is   also  frequently  met 
with ;  but  all  microscopic  examination  is 
rendered  difficult  by  the  presence  of  mucus 
and  pus  from  the  lower  urinary  tract.  If 
the  primary  disease  be  either  removed  or 
reheved  by  treatment,  the  symptoms  gradu- 
ally subside;  if  not,  they  remain  without 
much  change  till  the  patient  gradually  dies 
exhausted,  or  an  acute  attack,  rapidly  leading 
to  suppuration  of  the  kidney,  puts  an  end  to 
the  case. 

_  Acute  interstitial  nephritis  with  suppura- 
tion most  frequently  forms  the  fatal  termi- 
nation of  the  variety  of  disease  just  described, 
but  it  may  occur  without  any  previous  symp- 
toms.   The  invasion  is  marked  by  a  severe 
rigor,  often  occurring  within  a  few  hours  of 
some  operation  on  the  lower  urinary  tract. 
The  rigor  is  accompanied  by  great  elevation 
of  temperature,  and  followed  by  profuse  per- 
spfration,   during  which  the  temperature 
falls,  perhaps  below  normal ;  but  it  soon  rises 
agam,   and  remains   shghtly  raised,  with 
evening  exacerbations.    The  rigor  may  be 
repeated  during  the  progress  of  the  case  at 
uregular  mtervals.    The  general  symptoms 
resemble  m  every  respect  those  just  described 
as  mdicative  of  subacute  interstitial  nephritis, 
but  they  are  mcreased  in  mtensity.  The 
strength  rapidly  faOs,  there  is  great  emacia- 
tion, the  pulse  becomes  feeble,  and  the 
tongue  '  like  a  piece  of  broUed  ham.'  There 
may  be  occasional  vomithig  and  diarrhoea 
As  the  fatal  termmation  approaches,  the 
temperature  faUs  often  considerably  below 
normal,  the  skin  becomes  cold  and  clammy 
and  the  patient  sinks  hito  a  drowsy  condi' 
A?.^'  deepening  into  actual  coma. 

Although  the  patient  is  often  said  to  be 
dymg  of  'ursemia,'  there  are  none  of  the 
urffimic  symptoms  observed  in  acute  Bright's 
disease.  There  are  no  convulsions  or  actual 
coma,  and  no  oedema.  The  urine  is  usually 
BO  foul  as  to  defy  acciurate  examination, 
either  chemically  or  by  the  microscope  It 
18  secreted  m  fair  quantity  to  the  end  of  the 
case.  Pus  and  blood  are  always  found  in  it 
but  It  IS  impossible  to  say  whether  they  come 


from  the  kidney  or  from  the  lower  urinary 
tract.  Eenal  epithelium  and  pus-casts  are 
occasionally  met  with. 

It  will  be  seen  from  the  above  description 
that  the  symptoms  closely  resemble  those 
of  septicaemia,  and  it  is  very  probable  that 
blood-poisoning,  from  absorption  of  the  putrid 
matter  in  the  pelvis  of  the  kidney  and  lower 
iirinary  tract,  is,  in  fact,  an  important  factor 
in  the  disease. 

Suppression  of  urine  following  operations 
on  the  lower  urinary  tract  is  a  well-recognised, 
but  fortunately  rare  cause  of  death.  In  such 
cases  the  kidney  is  always  found  to  be  in- 
tensely gorged  with  blood,  and  the  micro- 
scope reveals  the  signs  of  previous  chronio 
interstitial  inflammation. 

Urethral  fever  is  a  name  given  to  the 
febrUe  disturbance,  accompanied  by  a  rigor, 
which  so  often  foUows  operations  on  the 
lower  urinary  tract.  It  is  impossible  to  dis- 
cuss here  the  innumerable  theories  which 
have  been  put  forward  from  time  to  time  to 
explain  its  origin  and  nature.  It  is  most 
probable  that  it  is  due  to  a  passing  congestion 
of  the  kidney  arismg  as  a  reflex  phenomenon^ 
as  described  m  the  earlier  part  of  this  article. 
See  Urethral  Fever. 

Diagnosis.— As  before  stated,  the  diagnosis 
of  the  more  chronic  secondary  renal  condi- 
tions is  frequently  impossible.    A  careful  ob- 
servation of  the  case  for  a  few  days  wiU 
usually  suffice  to  determine  the  presence  of 
subacute   consecutive  renal  inflammation.. 
The  acute  form  with  suppuration  may  re- 
semble pycemia.     From  this  it  may  be 
distinguished  by  the  absence  of  secondary 
inflammations  in  the  joints,  subcutaneous 
tissue,  and  lungs ;  by  the  lower  temperature, 
fallmg  towards  death ;  and  by  the  early  and. 
excessive  dryness  of  the  tongue.    Pains  '  all 
over  the  body '  are  often  complained  of  m 
pyemia,  whUe  m  suppurative  nephritis  the 
patient  is  usually  free  from  pain,  except  such 
as  may  arise  from  the  local  disease.  With 
the  greatest  care  in  observation,  however,  the 
diagnosis  may  remain  doubtful  tiU  death.. 
From  septicmmia  it  often  cannot  be  distin- 
guished, for  doubtless  blood-poisoning  from 
absorption  of  the  putrid  matter  in  the  kidney 
is  an  important  element  of  the  disease  in 
many  cases. 

Prognosis.— This  depends,  in  the  chronio- 
or  subacute  form,  entirely  upon  the  possi- 
bility of  removing  or  relieving  the  primary 
disease.  After  suppuration  has  commenced 
in  the  kidney,  it  is  very  doubtful  if  recovery 
ever  takes  place.  If  decomposition  has  ex- 
tended from  the  bladder  to  the  pelvis  of  the 
kidney,  the  patient's  chance  of  recovery  is 
much  reduced.  It  is  sometimes  possible  to 
ascertain  this  in  the  following  way:  Wash 
out  the  bladder  carefully  with  diluted  Condy's 
fluid  until  the  solution  as  it  comes  out  of 
the  bladder  retains  its  purple  colour.  Then 
leave  the  catheter  in  for  a  few  minutes,  and 
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examine  the  first  drops  that  flow  from  it.  If 
these  are  clear  and  acid,  it  is  evident  that 
the  decomposition  is  stUl  limited  to  the 
bladder.  : 

Treatment. — The  most  essential  element 
of  the  treatment  is  to  remove  the  cause  if 
possible,  but  the  act  of  doing  so  is  seldom 
unaccompanied  by  the  danger  of  increasing 
the  disease,  involving,  as  it  often  does,  severe 
operations  upon  the  urinary  organs,  as  litho- 
tomy,  lithotrity,   or  internal   or  external 
urethrotomy.     These   operations  would  of 
course,  if  possible,  be  avoided  if  the  renal 
symptoms  were  at  all  marked.    The  fatal 
termination  being  in  almost  all  cases  asso- 
ciated with  putrefaction  of  the  urine  in  the 
bladder,  and  extension  of  the  putrefactive 
process  to  the  pelvis  of  the  kidney,  it  is 
needless  to  point  out  that  our  best  hope  of 
preventing  consecutive  renal  inflammation 
lies  in  the  prevention  of  decomposition  in 
the  bladder,  by  scrupulous  attention  to  clean- 
liness in  the  instruments  used.    This  cannot 
be  too  much  insisted  upon  in  the  manage- 
ment of  cases  of  paralysis  of  the  bladder 
from  injury  or  disease  of  the  spinal  cord. 
Actual  cleanliness  can  only  be  obtained  by 
the  use  of  antiseptics.    For  this  purpose  all 
catheters  should  be  washed  in  some  powerful 
antiseptic  lotion,  and  when  used  should  be 
greased  wdth  carbolic  oU  (1  to  10)  or  some 
other  antiseptic  preparation.    Perhaps  the 
best  preparation  is  that  recommended  by 
Mr.  Lund,  composed  of  carbolic  acid  1  part, 
castor  oil  4  parts,  oHve  oil  12  parts.  If 
decomposition  should  occur  in  the  bladder, 
antiseptic  lotions  must  be  injected,  in  order, 
if  possible,  to  restore  the  healthy  condition 
before   extension  has  taken  place  to  the 
kidneys.    The  best  solutions  for  this  purpose 
are  3  grains  of  siilphate  of  quinine,  3  minims 
of  diluted  sulphuric  acid,  water  up  to  a 
fluid  ounce,  1   fluid  drachm   of  Condy's 
fluid  to  10  fluid  ounces  of  water;  and 
boracic  acid  or  thymol  solution  (saturated). 
Carbohc  acid  is  rather  too  irritating,  as  also 
is  chloride  of  zinc.    After  washing  out  the 
bladder,  two  or  three  drachms  of  an  emulsion 
of  iodoform  in  gum  water,  20  grains  to  the 
fluid  ounce,  may  be  injected  and  left  in. 
This  is  especially  useful  when  the  urine  is 
very  foul. 

If  the  symptoms  of  subacute  interstitial 
nephritis  are  present,  the  patient  will  fre- 
quently derive  much  benefit  fi:om  a  pure 
milk  diet.  At  the  same  time  small  doses  of 
npinm  seem  to  promote  the  action  of  the 
skin,  and  so  to  relieve  the  kidney  without 
producing  the  dangerous  effects  so  much 
■to  be  feared  in  Bright's  disease.  The  action 
of  the  skin  may  at  the  same  time  be  stUl 
further  promoted  by  vapour  baths.  The 
howels  should  be  kept  freely  open.  Counter- 
irritation,  either  by  dry-cupping  or  mustard 
poultices  over  the  loins,  followed  by  hot 
fomentations,  is  frequently  of  use.    If  the 


urine  is  foul,  it  may  be  greatly  improved  by 
the  administration  of  benzoate  of  ammonium 
or  benzoic  acid  in  ten-grain  doses  every  six 
hours.  When  the  symptoms  of  the  acute 
form  are  well-marked,  operations  to  reUeve 
the  cause  only  hasten  the  fatal  event.  By 
careful  nursing,  and  the  treatment  above  de- 
scribed, the  symptoms  may  be  so  far  reduced 
in  intensity  as  to  render  an  operation  for  the 
removal  of  the  cause  justifiable. 

Marcus  Beck. 

SWEAT-GLANDS,  Diseases  of.— 

See  Sudoriparous  Glands,  Diseases  of. 

SWEATING,  Disorders   of.  —  See 

Sudoriparous  Glands,  Diseases  of. 

SWELLING.— Synon.:  'Pr.Gonflement', 
Tumefaction ;  Ger.  Schwellung. — This  term, 
when  employed  in  medicine,  is  apphed  both 
to  the  process  and  to  the  condition  of  increase 
in  volume  of  any  part,  of  the  body.  In  a 
small  number  of  instances  sweUing  is  a  nor- 
mal process,  and  may  be  periodical;  for 
example,  the  swelling  of  the  mammae  at 
puberty,  during  menstruation,  and  in  preg- 
nancy ;  of  the  uterus  during  gestation  ;  and 
of  the  penis  during  erection.  As  a  rule, 
however,  swelling  is  a  morbid  process  or 
condition,  and  many  examples  of  it  are 
afforded  by  disease.  These  may  be  broadly 
classified  as — (1)  Local  or  circumscribed  ; 
and  (2)  General  or  diffused  sweUing. 

1.  Circumscribed. — The  most  important 
varieties  of  this  kind  of  sweUing  are  : 
(1)  Simple  hypertrophy,  as  of  the  thyroid 
gland  in  some  forms  of  goitre  ;  (2)  SweUing 
due  to  disorders  of  the  circulation  or  inflam- 
mation, as  in  mechanical  congestion  of  the 
liver,  and  in  ordinary  abscess;  (3)  (Edema, 
and  certain  other  rarer  exudations  into  the 
connective  tissues  ;  (4)  Extravasations  of 
blood,  urine,  gas,  and  other  products ;  (5)  Di- 

I  latation  or  distension  of  natm-al  cavities  or 
vessels,  as  of  the  serous  sacs  and  joints  by 
effusions  of  any  kind,  of  the  stomach  and 
bowels  by  gas,  of  an  artery  in  aneurysm,  and 
of  the  jugular  veins  in  tricuspid  disease; 
(6)  Disturbed  relations  of  parts,  as  in  dislo- 
cation of  the  joints,  and  in  hernia;  (7)  Bete?i- 
tion  and  accumulation  of  natural  secretions 
and  excretions,  as  of  urine  in  the  bladder,  and 
feeces  in  the  bowels;  and  (8)  New-groivths  or 
tumours  proper,  including  cysts  and  para- 
sites. Inflammatory  enlargements  and  new- 
growths  constitute  by  far  the  most  common 
causes  of  local  swelUng. 

2,  Diffused.— Inmtr&tions  of  the  subcuta- 
neous connective  tissue  constitute  the  princi- 
pal varieties  of  sweUing  that  fall  under  this 
head.  Such  are  anasarca,  myxoedema,  gene- 
ral emphysema,  and  the  much  more  un- 
common cases  of  general  sweUmg  ot  the 
body  which  result  fi:om  the  stings  of  certam 
plants  and  anunals,  and  the  use  of  poisonous 
food. 
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'  Cloudy  swelling  '  is  a  term  applied  in 
morbid  histology  to  a  condition  of  the  cell, 
in  which  it  appears  at  once  enlarged  and 
finely  granular,  as  in  parenchymatous  de- 
generation or  inflammation  {see  Degenera- 
tion). '  White  siuelling '  {tumor  alius)  is  a 
popular  name  for  scrofalous  disease  of  a 
joint,  usually  of  the  knee. 

The  treatment  of  swelling  depends  entirely 
upon  its  cause.         J.  Mitchell  Bruce. 

SWINE-POX.— A  form,  possibly,  of 
modified  small-pox,  in  which  the  pock  com- 
pletes its  development  imperfectly.  It  forms 
a  pustide,  but  the  pustule  neither  umbihcates 
nor  matm-ates.  WiUan  termed  this  kind  of 
pock  varicella  glohularis ;  whilst  popularly 
it  has  also  been  called  '  hives.'  See  Chioken- 
Pox ;  and  Small-Pox. 

SYCOSIS.  —  Synon.  :  Acne  Mentagra ; 
Fr.  Sycose  ;  Ger.  Bartfinme. 

Definition.— A  form  of  folliculitis  con- 
fined to  the  hairy  parts  of  the  face. 

_  Symptoms. — Sycosis  is  a  somewhat  rare 
disease.  It  usually  begins  on  the  chin  or 
upper  hp,  where  it  is  apt  to  occupy  the 
central  part;  it  is,  however,  by  no  means 
limited  to  these  regions.  A  similar  form  of 
follicular  inflammation  may  attack  the 
whiskers,  eyebrows,  and  eyelashes.  In  an 
early  stage  the  eruption  consists  of  acnei- 
form  papules  or  tubercles,  which  sooner  or 
later  develop  into  pustules  with  a  hair 
passing  through  the  centre  of  each.  As  the 
number  of  these  increases,  the  skia  assumes 
a  swollen  and  thickened  appearance.  In 
acute 'cases  the  infiltration  and  thickening 
are  considerable,  in  more  chronic  forms  but 
shght.  In  most  instances  the  hairs  are  not 
very  easily  extracted,  unless  the  free  sup- 
puration extends  deep  down  into  the  follicle.- 
In  cases  of  long  standing  the  inflammation 
leads  to  a  complete  destruction  of  the  sac, 
and  the  formation  of  scars  and  permanently 
bald  spots. 

Dlignosis.— In  the  diagnosis  of  this  dis- 
ease, the  foUowuig  pomts  should  be  espe- 
cially remembered.  (1)  It  is  confined  to 
adult  males.  (2)  It  generaUy  attacks  io  the 
first  instance  the  upper  lip  or  chin,  but 
occasionally  the  region  of  the  whisker.  (3) 
It  is  strictly  confined  to  the  hairy  parts. 
(4)  The  papules,  tubercles,  or  pustules  each 
have  a  hair  runrdng  through  them.  (5)  It 
is  usually  a  very  chronic  affection,  spreading 
slowly  and  lasting  for  months  or  year^ 
(6)  The  inflammation  is  attended  with  paui 
and  bumhig  sensations,  but  with  little  or  no 
itchmg.  (7)  Ultimately  the  disease,  if  not 
cured,  leads  to  permanently  bald  patches  of 
scar-like  tissue ;  this,  however,  is  prevented 
by  steady  epilation. 

Sycosis  may  be  easily  confounded  with 
impetigo  of  the  chin,  especially  when  the 
latter  is  confined  to  the  hairy  parts.  Impetigo 


has,  however,  a  much  more  rapid  develop- 
ment than  sycosis,  and  the  discharge  and 
crusts  are  much  more  abundant.  Moreover, 
the  disease  is  not  usually  limited  to  the  hairy 
parts,  which  is  always  the  case  with  sycosis. 
Another  disease  for  which  sycosis  may  be 
mistaken  is  tinea  tonsurans  of  the  beard. 
The  chief  points  of  distinction  are  that  tinea 
generally  begms  with  a  circinate  patch,  and 
spreads  much  more  rapidly  than  does  sycosis. 
Subsequently,  when  suppuration  is  firee,  the 
differential  diagnosis  is  more  difficult.  The 
hairs,  however,  in  tinea  come  out  more 
easily,  and  present  some  of  the  characters 
of  tinea  tonsurans  of  the  scalp,  and  their 
microscopic  examination  will  readily  deter- 
mine the  presence  of  the  fungus. 

Treatment. — There  is  only  one  way  of 
curing  chronic  sycosis  with  any  certainty, 
and  that  is  by  steady  epilation.    The  best 
plan  is  first  to  remove  aU  crusts  with  oil 
and  poultices.    This  softens  the  skin  and 
renders  epilation  less  painful.    The  hair  of 
the  part  affected  should  be  cut  rather  short 
with  a  pair  of  scissors,  and  then,  wherever  a 
yeUow  point  is  seen,  the  hair  passing  through 
its  centre  should  be  pulled  out  with  a  pair 
of  depilatory  forceps.    These  hairs  usually 
come  out  with  their  sheaths  attached.  When 
this  has  been   done  over  a  limited  area, 
dilute  citrine  ointment  should  be  applied. 
At  first,  epilation  should  be  confined  to  ex- 
tracting those  hairs  only  which  pass  through 
pustules;   afterwards,  however,  the  parts 
aflfected  should  be  completely  denuded  of 
hairs  by  the  extraction  of  a  small  number 
every  day.    This  process  is  attended  vsdth 
considerable  pain,  and  the  patience  and  per- 
severance of  the  patient  are  severely  taxed. 
The  young  haurs  which  appear  some  tune 
after   epilation  should  be   also  removed, 
and  the  process  continued  until  the  skin  is 
healthy;  after  each  removal,  rmld  citrine 
ointment  may  be  appUed.    Perseverance  in 
this  plan  of  treatment  invariably  cures  the 
disease  ;  whereas,  if  left  to  itself,  it  leads  in 
the  end  to  the  total  destruction  of  the  hair, 
and  the  formation  of  permanent  cicatrices. 
The  process  of  cure,  however,  is  extremely 
tedious.  Egbert  Livbing. 

SYMMETRY,  in  Relation  to  Dis- 
ease.— Certain  diseases  and  degenerations, 
manifest  themselves  in  changes  of  structure 
which  are  arranged  symmetrically  in  corre- 
spondence with  the  symmetrical  construc- 
tion of  the  body.  They  appear  most  fre- 
quently in  bilateral  symmetry,  in  correspond- 
ing parts  of  the  right  and  left  sides.  More 
rarely  they  appear,  not  only  in  this  bOateral 
symmetry,  but  in  an  arrangement  accordant 
with  the  hornologies  of  parts  in  then:  relations 
to  the  longitudinal  vertebral  axis  of  the  body, 
as  the  soles  and  pakns,  the  knees  and  elbows! 

The  most  marked  symmetry  is  found  in 
the  group  of  senile  degenerations;  as  in. 
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thinning  of  the  hair  and  baldness,  in  wasting 
and  wrinkling,  and  the  arcus  senilis.  It  is 
scarcely  less  complete  in  the  less  simply 
degenerative  changes  of  atheromatous  ar- 
teries, and  the  wasting  and  increasing  fatti- 
ness  of  senile  bones.  In  atheromatous 
arteries,  also,  the  homologous  symmetry, 
as  well  as  the  bilateral,  is  often  seen  ;  the 
changes  in  the  radial  corresponding  with 
those  in  the  peroneal,  and  those  in  the  ulnar 
with  those  in  the  anterior  tibial. 

Among  symmetrical  diseases,  the  best  ex- 
amples are  seen  in  chronic  rheumatic  ar- 
thritis or  osteo-arthritis,  rickets,  psoriasis, 
ichthyosis,  pityriasis,  neurotic  pigmentations, 
the  eruptions  of  secondary  syphilis,  and 
those  produced  by  iodide  of  potassium  and 
some  other  medicines  or  poisons. 

Chronic  rheumatic  arthritis  shows  the 
best  instances  of  symmetrical  changes  coin- 
cident in  many  different  structures ;  for  in- 
stance, in  the  fibrous  degeneration  and  wast- 
ing of  cartilage,  the  thickening  and  fringed 
growths  of  synovial  membrane,  the  nodular 
formations  on  the  bones.  In  psoriasis, 
whether  syphilitic  or  not,  there  are  often 
good  examples  of  the  coincident  homologous 
and  bilateral  symmetries. 

Instances  of  symmetrical  diseases  less 
marked  or  less  constant  than  these  are  seen 
in  the  deformities  of  gouty  hands  and  feet, 
in  the  thickenings  and  contractions  of  palmar 
fasciae,  in  scrofulous  lymphatics  of  the  neck 
or  groin,  in  scrofulous  hands  and  feet,  in 
many  cases  of  eczema,  in  symmetrical  gan- 
grene, and  in  cartilaginous  tumours  of  the 
hands  and  feet. 

Significance. — The  chief  interest  of  the 
study  of  symmetrical  degenerations  and  dis- 
eases is  in  their  illustration  of  some  principles 
of  pathology. 

The  symmetry  of  senile  degeneration  is 
an  indication  and  result  of  the  exact  and 
perfectly  maintained  uniformity  of  bilateral 
changes  occurring  in  the  natm-al  life  of  each 
symmetrical  body.  As  the  two  lateral  halves, 
from  the  embryo  state  onwards  to  the  state 
of  fullest  vigour,  pass  through  changes  which 
are,  in  each  half,  progressive  at  the  same 
rate  and  in  the  same  method,  so  that  (speak- 
ing generally)  the  two  halves  are  always 
alike  in  size,  structure,  and  composition,  so  is 
it  in  decay  or  degeneration.  From  beginning 
to  end  of  normal  life  the  two  lateral  halves 
keep  time  in  their  similar  and  equal  changes : 
the  changes  which  are  symmetrical  are  as 
exactly  synchronous.  Thus,  the  senile  or 
timely  degenerations  of  structures  are  in 
accordance  with  the  laws  of  healthy  hfe ;  and 
their  uniformity  is  the  more  notable  because 
they  indicate,  as  do  some  symmetrical  dis- 
eases, that  the  two  lateral  halves  of  the  body 
are  more  alike  in  method  of  hfe  and  probably 
in  composition  than  they  are  in  size  and 
shape.  Exact  similarity  in  shape  and  size 
in  the  two  lateral  halves  of  any  organised 


body  is,  indeed,  hardly  to  be  found.  Leaves 
are  never  mathematically  symmetrical.  The 
corresponding  limbs  are  very  often  unequal 
in  length  and  circumference.  The  difference 
in  the  lower  limbs  is  often  sufficient  to  give 
an  appearance  of  spinal  curvature.  And  in 
faces  exact  symmetry  is  very  rare  :  one  eye- 
brow is  commonly  higher  than  the  other ; 
the  septum  of  the  nose  is  rarely  median ;  the 
mouth  often  not  horizontal,  especially  in 
emotional  movements;  or  one  half  of  the 
lower  jaw  is  less  nearly  rectangular  than  the 
other,  and  that  side  of  the  face  is  the  smaller 
or  the  more  obhque.  Yet,  in  parts  unhke  in 
shape  or  size  degeneration  may  appear  in 
perfect  symmetry.  It  is  in  the  exact  simi- 
larity of  composition  and  method  of  life, 
thus  shown  to  exist  in  corresponding  parts 
of  the  two  halves  of  the  body,  that  we  find 
the  explanation  of  most  of  the  symmetrical 
diseases. 

In  the  list  of  those  diseases  which  has  been 
given,  and  which  includes  the  best  examples 
of  the  group,  some  may,  perhaps,  be  regarded 
as  instances  of  '  monstrosity  by  excess,'  de- 
viating very  widely  from  the  normal  type. 
Such  may  be  the  irregularly  symmetrical 
cartilaginous  tumours  of  the  hands  and  feet. 
The  rest  may  very  probably  be  ascribed  to 
alterations  in  the  blood  or  in  the  nervous 
force,  or  in  both. 

Among  the  conditions  necessary  to  the 
normal  state  and  life  of  each  part  are  the 
due  relations  between  it  and  the  nutritive 
materials  supplied  to  it  in  the  blood.  In 
symmetrical  and  exactly  similar  parts  these 
relations  are  exactly  the  same  ;  and  as  the 
healthy  blood  equally  supphed  to  any  two 
symmetrical  parts  enables  them  to  maintain 
their  similarity  in  health,  so  an  unhealthy 
blood  may  produce  in  them  an  equal  simi- 
larity  in  disease.  It  may  often  be  impossible 
to  find  what  is  really  the  morbid  condition 
of  the  blood  in  symmetrical  disease  ;  but  the 
existence  of  such  a  condition  is  nearly  proved 
in  the  eruptions  produced  by  iodide  of  potas- 
sium, in  many  cases  of  vu'ticaria,  in  lead- 
poisoning,  and  in  cases  of  gouty  and  syphi- 
litic eruptions. 

Similar  considerations  may  show  that 
symmetrical  disease  is  due  to  an  altered  state 
of  the  nervous  force.  A  certain  healthy  state, 
of  this  force  is  a  necessary  condition  of  the 
healthy  maintenance  of  every  part ;  and  as 
the  cerebro-spinal  nervous  system  and  the 
ganglionic  nerves  associated  with  it  are 
arranged  in  a  bilateral  symmetry,  so  it  may 
justly  be  held  that,  as  a  rule,  the  nervous  force 
is  in  all  symmetrical  parts  present  in  exact 
hkeness.  A  general  disturbance  of  the  ner- 
vous force,  or  any  central  distm-bance  trans- 
mitted along  symmetrically  arranged  nerve- 
fibres,  would,  therefore,  generate  syrnmetrical 
disease  ;  and  this,  whether  we  beheve  that 
there  are  special  trophic  nerves  and  nerve- 
centres,  or  that  the  trophic  nervous  influence 
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is  exercised  through  some  special  condition 
of  the  vaso-motor  or  other  nerve-fibres.  In 
either,  or  in  any  case,  as  a  healthy  nerve-force 
in  the  parts  is  a  necessary  condition  of  their 
healthy  symmetry,  so  may  or  must  a  morbid 
nerve-force  produce  a  symmetrical  disease. 

The  instances  of  such  diseases  in  which 
the  distm'bance  of  nervous  force  is  most  clear 
■are  the  symmetrical  gangrenes  of  fingers, 
preceded  by  intense  neuralgia,  and  the  neur- 
otic pigment-mai'ks  of  the  face  and  forehead. 
It  is  not  yet  possible  to  tell  whether  the  dis- 
tm'bance is  of  vaso-motor  or  of  trophic  in- 
fluence, or  whether  (imless  in  a  few  in- 
stances) it  is  of  central  origin,  or  reflected 
from  some  previously  existing  peripheral 
disease,  or  is  due  to  some  affection  of  peri- 
pheral nerves.   But  the  facts  of  symmetrical 
■diseases  are  among  the  chief  of  those  proving 
i;he  influence  of  the  nervous  system  in  the 
production  and  method  of  organic  disease ; 
■and  they  are  mutually  illustrative  with  those 
•of  unilateral  diseases,  such  as  herpes  zoster, 
whose  distribution  accords  with  that  of  cer- 
tain nerves,  whose  disturbance  is  further 
indicated  by  nem-algia. 

There  thus  appear  to  be  among  the  sym- 
metrical diseases  some  which  may  be  as- 
cribed to  morbid  states  of  blood,  and  some 
due  to  morbid  states  of  nerve-force.  But  it 
is  probable  that  in  yet  more,  if  not  in  all,  both 
blood  and  nerve-force  are  at  fault,  the  latter  j 
chiefly  determining  the  localities,  the  former 
<3hiefly  the  method  and  obvious  characters, 
of  each  disease.  The  phenomena  of  many 
of  the  diseases  may  be  thus  explained  better 
than  by  referring  them  to  only  one  disturb- 
ing force.  There  are,  indeed,  few  diseases 
in  which  the  respective  shares  taken  by 
blood  and  by  nerve-force  in  morbid  processes 
can  be  better  studied;  few,  from  the  study 
of  which  we  may  more  justly  hope  to  attain 
the  means  of  reconciling  the  often  antago- 
nistic doctrines  of  a  humoral  and  a  neural 
pathology.  James  Paget. 

SYMPATHETIC  (o-wwith;  and  nddos, 
suffering). — This  term  implies  that  a  part  or 
organ  suffers  in  sympathy  with  some  other 
part  or  organ  which  is  diseased.  Many 
disorders  which  seem,  and  are  popularly 
supposed,  to  arise  in  this  way  can  be  traced 
to  obvious  pathological  causes.  Thus,  a 
morbid  process  may  extend  directly  along  j 
blood-vessels,  lymphatics,  or  other  tissues; 
a  morbific  agent  may  be  conveyed  by  the 
blood  or  lymph  from  one  part  to  another ;  or 
a  secondary  lesion  may  be  produced  by  direct 
nervous  influence.  There  are  other  cases, 
however,  in  which  the  connexion  is  not  so 
evident ;  but  it  is  quite  intelligible  that  organs 
which  are  physiologically  related  may  be 
sympathetically  disturbed  in  pathological 
conditions.  The  sympathetic  disturbance 
may  be  indicated  by  pain  or  other  sub- 
jective sensations  ;  by  functional  derange- 


ments, as  of  secretions  or  actions ;  or  by 
positive  organic  lesions.  The  occurrence  of 
such  phenomena  in  corresponding  parts  on 
both  sides  of  the  body,  when  a  disease  has 
commenced  on  one  side,  is  sometimes  very 
curious,  especially  as  regards  organic  lesions. 
As  illustrative  of  the  associations  in  which 
the  word  '  sympathetic  '  is  employed  may  be 
mentioned  sympathetic  pcrni,  sympathetic 
headache,  sympathetic  cough,  sympathetic 
vomiting,  sympathetic  bubo. 

Fredeeick  T.  Egberts. 

SYMPATHETIC  SYSTEM,  Dis- 
orders of.— Synon.  :  Fr.  Maladdes  du  Nerf 
Sympathique;  Ger.  Kranhheiten  der  Nervus 
Sympathicus. 

Introduction. — This  subject  can  only  be 
treated  in  a  brief  and  tentative  manner, 
owing  to  the  fact  that  a  wide  basis  of  posi- 
tive knowledge  does  not  exist.    The  physio- 
logy of  the  different  departments  of  the 
sympathetic  system  of  nerves  is  now  only 
beginning  to  shape  itself,  whilst  on  the  side 
of  pathology  and  morbid  anatomy  there  is 
even  still  less  of  definite  knowledge.  Thus 
it  happens  that  for  the  most  part  only  con- 
jectures, often  very  insecurely  based,  are 
current,  or  can  be  said  to  exist,  in  regard  to 
the  dependence  of  definite  sets  of  symptoms, 
or  distinct  diseases,  upon  disordered  actions 
or  morbid  changes  occurring  in  one  or  other 
part  of  the  sympathetic  system  of  nerves. 
These  problems  are  now,  however,  receiving 
the  attention  of  many  workers,  so  that  before 
long  it  is  to  be  expected  that  our  knowledge 
on  this  important  subject  will  have  become 
both  more  extensive  and  more  definite.  The 
present  article  will,  therefore,  be  confined 
to  some  general  remarks  concerning  the 
anatomical  relations  and  the  functions  of 
the  sympathetic  system  of  nerves  ;   to  the 
modes  in  which  disorders  of  its  several  parts 
may  arise ;  and  to  httle  more  than  a  mere 
mention  of  the  various  morbid  conditions 
v?hich  may  be  principally  or  in  part  occa- 
sioned by  defective  or  otherwise  abnormal 
activity  of  one  or  other  department  of  this 
great  system  of  nerves.     We   shall  thus 
be  enabled  to  indicate  some  of  the  best- 
established  facts  or  relations  in  this  direction 
which  have  already  acquired  a  clinical  im- 
portance, and  also  to  indicate  the  directions 
in  which  further  advances  are  to  be  looked 
for. 

"Whilst  the  sympathetic  system  of  nerves, 
with  its  double  ganghonated  cord  and  great 
ganglionic  plexuses,  is  to  a  certain  extent  an 
independent  nervous  system,  its  roots,  never- 
theless, penetrate  deeply  into  the  cerebro- 
spinal  axis.  The  two  nervous  systems  are 
connected,  on'  each  side  of  the  spinal  column, 
by  means  of  double  sets  of  filaments,  passing 
between  each  of  the  sympathetic  ganglia 
and  the  respective  anterior  spinal  nerves 
with  which  they  correspond,  as  well  as  with 
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most  of  the  nerves  attached  to  the  medulla 
oblongata.  The  fibres  in  all  these  filaments 
of  communication  are  partly  afferent  and 
partly  efferent.  Thus,  just  as  ingoing  or 
centripetal  impressions,  instead  of  being 
reflected  from  some  of  the  sympathetic 
gangha,  may  pass  on  to  spinal  and  medullary 
centres,  so  may  motor  or  inhibitory  im- 
pressions pass  outwards  from  these  cerebro- 
spinal centres,  so  as  to  modify  the  sub- 
ordinate motor  or  secretory  influences, 
emanating  from  some  one  or  other  of  the 
sympathetic  ganglia  themselves. 

From  the  ganglionated  cord  on  each  side 
of  the  spinal  column,  numerous  internal 
branches  are  given  off,  which  unite  with  one 
another,  with  those  of  the  opposite  side,  and 
often  with  filaments  of  the  pneumogastric 
nerves,  so  as  to  form  great  plexuses  with  or 
without  well-marked  ganglia,  with  which 
the  various  glandular  organs  and  hollow 
viscera  of  the  body  are  in  connexion  by 
means  of  afferent  and  efferent  fibres.  Along 
the  course  of  these  visceral  nerves  many 
smaller  gangha,  constituting  subordinate 
centres,  are  to  be  found. 

The  sympathetic  nerves  are  conducted  to 
and  come  from  the  viscera,  principally  upon 
and  along  the  course  of  the  blood-vessels. 

Some  of  the  nerve-fibres  on  the  visceral 
blood-vessels,  and  a  much  larger  proportion 
of  those  on  vessels  going  to  other  parts  of 
the  body,  belong  to  a  special  set  of  the 
sympathetic  fibres,  which,  fi-om  the  nature 
of  their  functions,  are  known  as  vaso-motor 
nerves.  Some  of  these  fibres  must  have 
'  afferent '  functions  for  the  conveyance  of 
impressions  to  vaso-motor  centres ;  while 
others  of  them  will  transmit  '  efferent '  im- 
pulses ;  the  two  sets  together  serving  to 
regulate  the  calibre  of  the  blood-vessels,  and 
consequently  the  amount  of  blood  flowing 
through  the  different  vascular  territories. 
These  vaso-motor  nerves  are  connected  with 
small  gangha  distributed  along  the  length 
of  the  blood-vessels,  from  which,  in  response 
to  afferent  impressions,  motor  stimuli  may 
issue  to  such  vessels  and  their  branches. 
Such  peripheral  ganglia  are,  however,  in 
subordinate  relation  with  spinal  vaso-motor 
centres,  situated  along  the  whole  length  of 
the  cord,  and  these  in  their  turn  are  domi- 
nated by  a  still  higher  regulating  centre, 
situated  in  the  medulla  oblongata  (near  the 
lower  extremity  of  the  fourth  ventricle), 
which  appears  to  be  in  relation  with  all  the 
vaso-motor  nerves  throughout  the  body. 
Modern  observations  would  seem  to  show 
that  there  is  another  vaso-motor  centre  in 
the  cerebral  cortex,  but  its  exact  situation 
and  the  nature  of  its  relations  vsdth  the 
medullary  centre  are  as  yet  uncertain. 

Dr.  Gaskell  has  shown  (Journ.  of  Physiol., 
vol.  vii.)  that  all  the  vaso-motor  nerves  of  the 
body  leave  the  spinal  cord  in  the  anterior 
roots  of  the  spinal  nerves  firom  the  second 


dorsal  to  the  second  lumbar  inclusive,  passing 
thence  into  the  lateral  ganglia  of  the  sympa- 
thetic, where  these  vaso-motor  fibres  lose 
their  medullary  sheaths. 

Other  fibres  of  the  sympathetic  system  are 
intermixed  on  the  vessels  with  those  having 
a  vaso-motor  function.  These  others  vary 
in  function  and  in  numerical  proportion,  ac- 
cording to  the  nature  of  the  organ  to  which 
the  vessels  are  proceeding.  Thus  to  and  from 
the  liver,  the  pancreas,  the  sahvary  glands, 
and  other  allied  organs,  would  proceed  nerve- 
fibres  regulating  the  secretory  and  other  vital 
actions  taking  place  in  the  tissue-elements  of 
the  several  organs  ;  also  from  and  to  such 
organs  there  would  proceed  afferent  and  ef- 
ferent fibres  for  rousing  and  regulating  the 
activity  of  the  contractile  tissues  in  their  re- 
spective g:land-ducts.  Again,  there  would  he 
on  intestinal  arteries,  in  addition  to  vaso- 
motor fibres,  many  other  sj'mpathetic  fibres 
for  the  innervation  of  the  muscular  layers  of 
the  intestine,  and  many  also  for  the  different 
glandular  elements  of  its  mucous  membrane. 
Lastly,  in  such  an  organ  as  the  bladder,  vaso- 
motor nerves,  and  nerves  for  the  supply  of  its 
own  proper  muscular  tissues,  would  exist  in 
abundance,while  those  in  relation  with  glandu- 
lar elements  would  be  comparatively  scarce. 

If,  therefore,  we  consider  the  functions  of 
the  sympathetic  system  of  nerves  as  a  whole, 
we  find  that  it  has  to  do  with  the  degree  of  con- 
traction of  the  pupil ;  vsdth  the  calibre  of  the 
blood-vessels  generally  ;  with  the  activity  of 
all  the  glandular  organs ;  with  the  move- 
ments of  all  the  hollow  viscera,  and  gland- 
ducts  ;  and  possibly  in  some  special  manner 
with  the  nutrition  of  all  the  tissues.  And  in- 
asmuch as  the  nerves  pertaining  to  this  sys- 
tem, if  not  both  the  nerves  and  gangha,  are 
to  be  found  in  all  parts  of  the  body,  it  is  to 
be  expected  that  its  functions  may  be  more 
or  less  locally  deranged,  or  its  structure  more 
or  less  damaged,  by  almost  every  form  of 
disease,  be  it  local  or  general.  Every  local 
inflammation  must  be  associated  with  a  per- 
verted activity  and  deranged  structure  of 
sympathetic  nerve-fibres  in  the  inflammatory 
focus  ;  whilst  every  fever  will  entail  wide- 
spread and  varied  perversions  in  the  functions 
of  this  system  of  nerves  throughout  the  body. 
Owing,  however,  to  the  fact  of  the  intimate 
structural  relations  existing  between  the  sym- 
pathetic and  the  cerebro-spinal  nervous  sys- 
tem {see  Nervous  System,  Diseases  of),  it  is 
more  especially  in  diseases  of  the  spinal  cord 
and  of  the  brain  that  we  are  accustomed  to 
meet  with  definite  sets  of  signs  and  symptoms 
referable  to  disordered  or  arrested  action 
of  portions  of  the  sympathetic  system.  In 
the  present  article,  therefore,  the  disorders  of 
the  sympathetic  system  will  be  very  briefly 
considered  as  they  occur :  (1)  in  association 
with  diseases  of  the  spinal  cord  and  bram ; 
and  (2)  independently  of  affections  of  the 
cerebro-spinal  nervous  system. 
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1.  Diseases  of  the  Sympathetic  Sys- 
tem in  connexion  with  the  Cerebro- 
spinal System. 

_  (a)  The  Spinal  Cord. — Lesions  of  the  cer- 
vical region  of  the  spinal  cord  may  be  asso- 
ciated with  extreme  contraction  or  extreme 
dilatation  of  the  pupU  on  one  or  both 
sides ;  with  increased  heat  and  redness,  or 
the  reverse,  of  the  head  and  neck  ;  with  per- 
verted respiration ;  with  perverted  action  of 
the  heart ;  and  possibly  with  an  exalted  fe- 
brile heat  of  the  whole  body  (see  Spinal  Cobd, 
Diseases  of,  §  7,  (6),  (1-4).     Though  we 
regard  these  phenomena  as  signs  of  disease 
in  this  particular  portion  of  the  spinal  cord,  it 
is  none  the  less  true  that  such  phenomena 
are  due  to  altered  activities  in  those  root- 
portions  of  the  sympathetic  system  of  nerves 
which  take  origin  in,  or  traverse,  this  region 
of  the  cord.    This  is  shown  by  the  fact  that 
similar  sets  of  symptoms  are  produced  by 
mjuries,  tumours,  or  other  morbid  processes 
imphcatmg  the  cervical  sympathetic  itself. 

It  will  be  well  to  cite  here  the  phenomena 
commonly  associated  with  vrritation  or  pa/ra- 
lysis  of  the  cervical  sympathetic  nerve,  on 
account  of  their  importance  as  diagnostic  in- 
dications. 

The  signs  dependent  w^oti  irritation  of  the 
cervical  sympathetic  in  its  oculo-vupillarv 
hbres  are— dilatation  of  the  corresponding 
pupil  with  sluggish  action,  widening  of  the 
palpebral  fissure,  prominence  of  the  eyeball, 
teelmgof  tension  in  the  eye  (as  in  glaucoma), 
and  a  scanty  secretion  of  tears  and  mucus: 
whilst  m  Its  vaso-motor  fibres  they  are— 
lowermg  of  temperature  of  the  side  of  the 
lace  and  head,  diminution  of  sensibiHty,  an 
absence  of  perspiration,  with  (if  the  irritation 
contmue)  a  tendency  to  slight  atrophy  of  the 
side  of  the  face.    The  signs  of  pwralysis  of 
the  cervical  sympathetic  in  its  two  sets  of 
fibres  are  the  direct  opposites  of  those  just 
^'^^  necessary  to  enumerate 
tiiem.    Of  these  signs,  those  dependent  upon 
UTitation  or  paralysis  of  the  oculo -pupillary 
fibres  are  usuaUy  much  more  constant  and 
dm-able  than  those  which  depend  upon  irrita 

TW^'ir^^^'"'  °^  vaso-motor  fibres. 
These  latter  signs  are,  for  reasons  at  present 
unknown,  often  transitory  and  fitfiil.  Some- 

pupillary  fibres  co-existmg  with  signs  of  irrita- 
nt Lfl,  JT-.^^ptoJ^  fibres,  or  vice  versa. 
It  has  been  defimtely  determined  that  iniurv 
m  the  ower  cervical  region  of  the  cord,  and 
Z^l  ^^"^  of  tiie  second  dorZ 

nerve,  may  give  rise  to  the  oculo-pupiUarv 

hand,  that  damage  to  the  cord  in  these  same 
parts,  or  as  low  down  as  the  fowrth  dorVal 
nerve,  may  give  rise  to  the  above-mentioned 
vaso-motor  signs. 

When  the  dorsal  and  lumha/r  regions  of 
the  spmal  cord  are  the  seats  of  disease,  other 
groups  of  phenomena  wiU  doubtless,  ^fter  a 
11,1 ' 


tune,  be  more  fully  recognised  as  results  of 
irritation  or  paralysis  of  those  roots  of  the 
sympathetic  system  which  have  their  origin 
in  or  which  traverse  these  particular  regions 
of  the  spinal  cord.    It  is  therefore  important 
to  bear  in  mmd  the  place  of  origin  and  the 
distribution  of  the  different  internal  branches 
from  the  lateral  sympathetic  cords,  which 
proceed  from  these  regions  to  the  different 
glandular  organs  or  hollow  viscera.  Diar- 
rhcBa,  sickness,  obstinate  constipation,  sexual 
defects,  and  bladder-troubles,  are  among  the 
symptoms  which  have  such  an  origin,  as  weU 
as  undue  heat  or  unnatural  coldness  of  the 
lower  extremities. 

The  recent  researches  of  Dr.  Head  (Brain, 
part  Ixi,,  1893)  lead  him  to  beUeve  that  sen- 
sory nerves  are  received  fi:om  the  viscera  and 
enter  the  spinal  cord  over  areas  very  similar 
to  those  from  which,  as  Gaskell  has  shown, 
motor  and  inhibitory  fibres  issue.    His  con- 
clusions are  as  follows :   '  The  sensory  fibres 
enter  the  central  nervous  system  in  three 
great  groups.    The  highest  of  these  is  in  the 
head  and  neck ;  the  middle  group  lies  be- 
tween the  first  dorsal  and  the  first  lumbar 
segments  of  the  spinal  cord ;  the  lowest  group 
extends  firom  the  fifth  lumbar  to  the  fourth 
sacral  segments.  .  .  .    Thus  there  are  two 
gaps  in  the  spinal  cord  which  are  not  in 
connexion  with  sensory  fibres  fi-om  the 
yiscera.    The  higher  of  these  consists  of  the 
fifth,  sixth,  seventh,  and  eighth  cervical  seg- 
ments, whilst  the  lower  corresponds  to  the 
second,  third,  and  fourth  lumbar  segments.' 

He  has  found,  and  Dr.  J.  Mackenzie  has 
arrived  at  very  similar  conclusions  (Med. 
Chron.,  Aug.  1892),  that  in  association  with 
disease  of  different  viscera  there  are  for  each 
certam  definite  sites  of  pam,  and  that  these 
are  situated  in  this  or  that  segmental  skin- 
field,  throughout  which  in  certain  cases  of 
visceral  disease  marked  tenderness  or  Jiyper- 
algesia  is  to  be  found.  In  this  way  they 
have  been  enabled  to  connect  the  nerve- 
supply  to  different  viscera  with  definite  spinal 
nerve  roots. 

(^)         Brain.~In  different  portions  of 
the  bram  some  of  the  signs  and  symptoms  of 
disease  are  also  referable  to  direct  or  indirect 
interference  with  the  functions  of  the  sympa- 
thetic system  of  nerves ;  but  they  constitute 
(apart  from  vaso-motor  derangements,  which 
are  very  common  and  often  well-marked)  far 
less  distinctive  aggregates,  owmg  to  the  fact 
that  the  sympathetic  system  of  nerves  has  a 
much  less  extensive  relation  with  the  brain 
than  with  the  spinal  cord.    In  this  direction, 
however,  and  in  connexion  especially  with 
diseases  of  the  medulla  oblongata,  we  have 
to  bear  in  mind  the  occasional  occurrence  of 
diabetes,  polyuria,  or  albuminuria;  also  of 
some  cardiac  and  respiratory  derangements 
2.  Diseases  of  the  Sympathetic  Sys- 
tem proper.— Where  disease  exists  in  the 
gangha  of  the  sympathetic  system  itself  or 
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where  it  involves  them,  we  get  groups  of 
Bjmaptoms  more  clearly  referable  to  dis- 
ordered activity  of  this  system  of  nerves  alone. 

These  will  differ  in  particular  cases, 
according  to  the  nature  of  the  morbid 
change,  that  is,  according  as  it  is  destructive 
or  merely  irritative ;  and  according  to  the 
number  or  particular  combinations  of  gangha 
and  fibres  affected.  The  ganglia  and  related 
plexuses  may  either  be  implicated  by  intrin- 
sic morbid  processes,  or  may  be  variously 
involved  from  without  by  morbid  processes 
having  their  origin  in  other  adjacent  tissues. 

(a)  Intrinsic  changes.— The  prmcipal  in- 
trinsic morbid  processes  which  have  been 
hitherto  recognised  post  mortem  in  some  one 
or  other  of  the  sympathetic  ganglia  are: 
Pigmentary  degeneration;  cirrhotic  over- 
growth of  their  connective  tissues,  with  or 
without  secondary  atrophy  (the  ganglia  in 
such  cases  being  either  smaller  or  larger 
than  natural) ;  a  highly  congested  and  vari- 
cose state  of  their  blood-vessels ;  effusion  of 
blood  into  their  substance ;  new-growths 
starting  from  their  substance ;  and  fatty 
degeneration,  with  more  or  less  marked 
atrophy.  It  is  unnecessary  to  repeat  here 
the  statements  relating  to  the  pathology  of 
such  changes,  which  have  been  made  under 
Nervous  System,  Diseases  of. 

(&)  Extrinsic  disease.  —Different  parts  of 
the  sympathetic  system  may  become  involved 
in  new-growths  or  in  abscesses ;  or  they  may 
be  simply  pressed  upon  by  aneurysmal  or 
other  tumours  occurrmg  in  contiguous  regions 
of  the  body. 

Besides  the  pathological  conditions  already 
enumerated,  it  should  be  borne  in  mind  that 
in  altered  blood-states,  whether  cachectic  or 
of  febrile  origin,  we  commonly  have,  and 
especially  in  the  latter  class  of  cases,  a  greatly 
perverted  activity  of  the  sympathetic  system 
throughout  the  body— as  evidenced  by  the 
altered  vascular  conditions,  increased  tissue- 
metamorphosis  and  body-heat,  together  with 
the  perverted  activity  of  most  of  the  glands 
in  the  body.    See  Fever. 

But  to  what  extent  the  actual  structure  of 
glandular  or  blood-making  organs  may  be 
perverted  by  primary  or  secondary  morbid 
changes  in  related  portions  of  the  sympa- 
thetic system,  we  have  yet  to  learn.  Waxy 
degeneration  of  the  Uver  or  spleen  may,  for 
instance,  be  a  result  of  certain  perversions  of 
the  normal  life-processes  taking  place  in  the 
elements  of  these  organs,  primarily  induced 
by  changes  in  the  quality  of  the  blood,  such 
as  occur  in  many  cachexias.    But  whether 
this  altered  blood  acts  directly  upon  the 
tissue-element,  and  brings  about  the  struc- 
tural change  known  as  waxy  degeneration  ; 
or  whether  cachectic  states  of  the  system 
'     entail  upon  the  sympathetic  centres  a  per- 
verted nutrition,  and  a  consequent  perverted 
influence  upon  the  tissue-elements  of  related 
organs,  whereby  they,  being  at  the  same 


time  fed  only  by  impoverished  blood,  lapse 
into  those  lower  modes  of  vitality  which  re- 
sult in  the  degenerative  change  above  men- 
tioned, are  unsettled  questions,  well  worthy 
of  consideration.  These  remarks,  with  suit- 
able modifications,  are  applicable,  as  regards 
the  possible  instrumentality  of  related  por- 
tions of  the  sympathetic  system,  in  causing 
other  varieties  of  morbid  change  in  other 
organs  of  the  body. 

The  principal  disorders  other  than  those 
due  to  structural  diseases  of  the  cord  and 
of  the  brain,  in  which  derangements  of  the 
sympathetic  system  of  nerves  exist,  or  are 
believed  to  exist,  and  in  which  such  derange- 
ments have  either  wholly  or  in  part  a  causal 
relationship  to  the  principal  signs  and  symp- 
toms of  the  respective   disorders,  are  _  as 
follows  ;    Epilepsy  ;  convulsions  ;  migraine 
(hemicrania) ;  exophthalmic  goitre ;  unilateral 
hyperidrosis ;  progressive  facial  hemiatrophy; 
angina  pectoris ;  asthma ;  diabetes  meUitus ; 
Addison's  disease ;    gastralgia ;  enteralgia 
(colic) ;  neuralgia  coeliaca  ;  neuralgia  sper- 
matica;  and  uterine  neuralgia  (see  Phys. 
and  Pathol,  of  Sympath.  Syst.  of  Nerves, 
by  Eulenberg  and  Gruttmann,  1879 ;  and  Long 
Fox,  The  Influence  of  the  Sympathetic  on 
Disease,  1885).    Among  the  affections  more 
doubtfully  or  partially  related  to  disorders  of 
the  sympathetic,  we  may  mention  glaucoma ; 
neuro-retinitis ;  progressive  muscular  atrophy; 
pseudo-hypertrophic  paralysis  ;  locomotor 
ataxy ;  diphtheritic  paralysis  ;  and  so-called 
'  reflex  paralysis.'    In  the  special  articles  on 
most  of  the  first  group  of  affections,  the  reader 
will  find  references  to  the  dependence  of  such 
conditions  upon  disorders  m  one  or  other 
department  of  the  sympathetic  system. 

H.  Charlton  Bastian. 


SYMPTOM  :  SYMPTOMATO  - 
LOGY.  —  See  Disease,  Symptoms  and 
Signs  of. 

SYNCOPE  {a-vyKon-fi,  a  faint).— Synon.  : 
Fainting ;  Fr.  Syncope ;  Ger.  Olmmacht. 

Definition. — A  state  of  suspended  anima- 
tion, due  to  sudden  failure  of  the  action  of 
the  heart. 

Etiology. — Syncope  may  be  due  to  any 
condition  which  interferes  with  the  action  of 
the  heart,  whether  acting  {a)  intrinsically  \ 
(h)  through  the  nervous  system ;  (c)  through 
the  hlood;  (d)  through  more  than  one  of 
these  channels.  , 

(a)  Syncope  due  to  vntrinsic  cardiac  con- 
ditions is  chiefly  seen  in  structural  diseases 
of  the  heart,  especially  fatty  degeneration. 
Amongst  other  examples  of  this  class  ot 
causes  may  be  mentioned  compression  of 
the  heart  by  diseased  conditions,  or  by  tight 
articles  of  dress  ;  excessive  heat,  whether 
natural  or  artificial,  as  in  sunstroke  and  the 
warm-bath;  Hghtning;  and  certain  drugs  and 
poisons,  including  chloroform  and  tobacco. 

(6)  The  most  common  nervous  causes  ot 
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fainting  are  of  an  emotional  kind,  such  as 
fear,  grief,  or  joy,  in  nervous  or  hysterical 
women.  Sudden  injm-y  of  the  central  nervous 
system,  as  in  concussion  of  the  brain,  has 
partly  the  same  effect.  In  a  larger  number  of 
instances  the  nervous  causes  of  syncope  act 
reflexly,  and  are  to  be  foimd  in  conditions  of 
the  stomach  or  intestines  (corrosive  and  irri- 
tant poisoning,  indigestion,  worms,  scybala) ; 
in  the  liver,  kidneys,  or  uterus  (injuries,  cal- 
culi, displacements) ;  or  in  the  limbs  or  body 
generally  (painful  injuries  of  any  kind). 
Spasm  of  the  arteries,  due  to  reflex  irritation 
of  the  vaso-motor  nerves  (cold  and  certain 
poisons),  may  also  lead  to  syncope. 

(c)  Of  the  causes  of  syncope  connected 
with  the  hlood  the  most  frequent  is  haemor- 
rhage. Chronic  anasmia,  as  seen  in  idiopathic 
andpernicious  cases,  or  accompanying  chronic 
constitutional  diseases,  is  a  common  cause  of 
serious  fainting. 

{d)  In  a  large  number  of  instances,  how- 
ever, the  causes  of  syncope  are  complex. 
Ihus  m  famtmg  from  hunger  and  exhaustion 
the  heart  is  depressed  dfrectly,  as  well  as 
ttoough  the  nervous  system,  and  through 
the  blood;  and  m  severe  injuries,  such  as 
railway  accidents,  there  may  be  a  combina- 
tion  of  depressing  causes,  including  fear  and 
griet,  hasmorrhage,  pamful  lesions,  cerebral 
concussion,  and  shock.    Fainting  in  a  hot 
impiu-e  atmosphere  appears  to  be  due  partlv 
to  the  dn-ect  efifect  of  heat  upon  the  cii-cula- 
tion ;  partly  to  the  interference  with  respfra- 
tion,  and  indirectly  with  the  heart,  produced 
by  carbomc  acid  and  other  excrementitious 
products. 

In  a  person  subjected  to  any  of  the  pre- 
disposmg  causes  of  syncope  already  nien- 
tioned,_the  occuiTence  of  fainting  mav  be 

?f  ^f^^''iV•''^''y  '^^g^*  ^^"^^^S  cause, 
it  is  thus  that  m  serious  cardiac  disease,  in 
hysterical  subjects,  and  in  persons  suffering 
from  anaemia,  the  smallest  excitement  or 
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exertion,  unpleasant  sights  or  smells,  or  ex- 
posure to  an  unpure  and  heated  atmosphere 

even  ratal  syncope. 
Anatomical  CHARACTEES.-In  death  by 


impaired.  The  pulse  fails,  generally  becom- 
ing weak,  small,  and  frequent;  in  other  in- 
stances It  IS  mfrequent,  frregular,  or  inter- 
mittent. The_  respiration  is  irregular  and 
feeble.    Vomitmg  may  possibly  occur. 

At  the  same  tune  the  patient  has  a  num. 
ber  of  subjective  sensations.  The  most 
tirgent  of  these  are  a  sense  of  '  sinking '  in 
the  epigastrium,  a  feeling  of  increasing 
debihty,  'giddiness  '  in  the  head,  and  a  ten- 
dency to  faU.  Vision  becomes  indistinct* 
the  hearmg  is  usually  impafred— rarely  more 
acute,  or  tinnitus  is  present.  MentaUy  there 
is  a  rapid  fading  of  sensory  impressions  and 
of  consciousness ;  whilst  in  cases  of  fainting 
from  loss  of  blood  there  may  be  restlessness, 
agitation,  and  delirium. 

(2)  The  phenomena  of  the  first  stage  are 
now  complete.    The  muscles  are  relaxed; 
the  patient  falls ;  and  consciousness  is  com- 
pletely lost.    The  surface  is  paUid,  and  pos- 
sibly cold  and  clammy;  the  eyes  are  closed, 
and  the  pupils  dilated;  the  pulse  and  the 
cardiac  impulse  and  sounds  are  nearly  or 
qmte_  maperceptible ;   respfration  is  indis- 
tingmshable,  or  occurs  as  occasional  weak 
sighs  ;  and  the  vital  ftmctions  generally  ap- 
pear to  have  ceased.    In  cases  of  syncope 
due  to  severe  haemorrhage  general  convul- 
sions may  occur. 

_  (3)  Eecovery  from  syncope  is  marked  by 
signs  of  graduaUy  returning  consciousness, 
increase  of  the  pulse  at  the  wrist,  and  restora- 
tion ot  the  ftmctions  generaUy.    The  first 
obvious  signs  of  improvement  are  usuaUv 
shght  movements  of  the  hands  and  features 
and  deep  sighing.    Thereupon  the  pulse  be- 
comes more  distinct;  the  cardiac  impulse 
and  sounds  are  found  to  be  stronger]  the 
senses  of  sight  and  hearing  can  be  excited- 
colour  returns  to  the  face  and  Hps,  and 
warmth  to  the  extremities;  and  intelligence 
IS  graduaUy  restored.     Very  shortly  the 
patient  may  be  able  to  resume  the  sittme 
posture ;  and  the  seizure  is  at  an  end. 

Duration  and  Terminations.— The  dura- 
tion of  the  several  stages  of  syncope  varies 
greatly,  from  a  few  seconds  even  to  hours 
in  many  mstances  the  attack  does  not  pass 


syncope  the  organs  generally  are  found  to  K  /in          "^^i^^^es  the  attack  does  not  pasi 

anemic;  and  this  condition  kpSiW^^  J^/o^'i  t^^e  first  stage ;  in  rarer  cases  insensi 

marked  if  hemorrhage  have  occS    ThI  ^  "^7                          mde?^mte  time, 

atatfi     t.Tin            J  .V^^^®^-    J-he  The  most  cornmon  termination  is  in  recovery ; 


state  of  the  heart  varies  with  the  caus"e  of  its 

W,  I  ^'  °^^°^P*y'  as  in  cases  of  fatal 
haemorrhage,  and  possibly  contracted. 

&YMPTOMS.-A  syncopal  attack  presents 
hree  stages,  namely  :  (1)  a  period  pVecedTg 

tZ^{-"7T''^'''''V  »  conditional 
racier^8ed  by  msenaiUUty  ;  and  (3)  a  mriod 
of  recovery  from  the  fainting  state. 

(1)  A  person  about  to  faint  is  observed  to 
turn  suddenly  pale;  he  staggers  or  l«l«o 
agamst  the  nearest  supportfTe  eyes  roll 
^pwards,  whilst  the  eyelids  tr'emble  or  close 
and  consciousness  and  general  sensibility  are 


but  syncope  is  one  of  the  ordinary  modes  of 
death,  especially  in  hemorrhage  and  organic 
disease  of  the  heart.  In  nervous  subjects 
partial  recovery  may  be  quickly  foUowed  bv 
the  return  of  the  fainting  state,  the  patient 
being  said  to  '  pass  out  of  one  faint  into 
another.'  Where  referable  to  organic  disease 
or  to  hysteria,  syncope  may  recur  at  intervals 
lor  many  years; 

_  Pathology.— Syncope  consists  es8entia.llv 
m  sudden  failure  of  the  action  of  the  heart 
originating  in  any  of  the  causes  already 
mentioned,  and  leading  to  the  condition  of 
acute  general  anemia.    Whether  from  some 
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affection  of  the  heart  itself,  from  sudden  in- 
terference with  the  nervous  impulses  which 
regulate  its  action,  from  failure  in  the  regu- 
larity of  the  supply  of  blood  within  its  cavi- 
ties and  in  its  substance,  or  from  a  combina- 
tion of  such  causes,  the  systolic  contraction 
suddenly  becomes  short  and  feeble.  If  there 
has  been  no  haemorrhage,  the  result  is  dis- 
tension of  the  cardiac  cavities  with  blood, 
and  further  embarrassment ;  but  if  profuse 
hsemorrhage  has  occurred,  the  heart  may  be 
deprived  of  blood,  and  thus  of  the  natural 
stimulus  to  contraction.    In  either  case  fatal 
cardiac  paralysis  maybe  the  result,  unless 
the  contractile  power  be  speedily  restored. 

The  acute  general  ansemia  that  results 
specially  affects  the  central  nervous  system. 
In  the  erect  posture  the  circulation  fails  first 
within  the  cerebrum,  producing  rapid  dis- 
turbance and  then  loss  of  consciousness,  and 
depressing  the  centres  that  regulate  the 
heart,  vessels,  respiration,  and  stomach.  The 
general  muscular  paralysis  which  occurs  at 
the  same  time  is  also  partly  of  central  origin. 
Similarly,  the  convulsions  which  may  ensue 
in  cases  of  haemorrhage  are  probably  refer- 
able   to    sudden    circulatory  disturbance 
within  the  basal  ganglia   and  cord.  The 
senses  are  further  obscured  by  anaemia  of 
their  special  organs ;  the  heart  is  more  de- 
pressed by  failure  of  the  coronary  circula- 
tion;  the  paralysis  of  the  muscles  is  increased 
by  want  of  blood  within  them;  and  the 
temperature  falls  from  failure  of  the  curcula- 
tion  generally. 

In  non-fatal  cases  recovery  naturally  occurs 
by  restoration  of  the  cerebral  circulation  m 
the  recumbent  position,  and  consequent 
stimulation  of  the  cardiac  centre.  Other 
curcumstances  favour  the  recovery  of  the 
general  circulation,  such  as  the  relaxation 
of  the  arteries,  and  the  partial  restoration  of 
the  respiratory  and  other  functions,  which 
quickly  re-act  upon  the  heart. 

Diagnosis. — Syncope  has  to  be  diagnosed 
from  other  conditions  in  which  loss  of  con- 
sciousness is  a  prominent  symptom;  and 
chiefly  from  epilepsy,  '  apoplexy  '  from  any 
cause,  concussion  of  the  bram,  shock,  and 
poisoning  of  many  kinds,  mcludmg  suffo- 
cation by  certain  gases,  and  drunkenness. 
From  such  of  these  conditions  as  commence 
in  the  brain,  and  from  poisoning  (unless  the 
poisons  act  as  cardiac  depressants)  syncope 
is  distinguished  by  the  characters  of  the 
Tjulse.  Certain  cases  of  hysterical  faints, 
which  are  strictly  cerebral,  not  cardiac,  m 
origin,  are  also  readily  diagnosed  by  the 
pulse,  which  is  of  good  volume  and  force. 
The  diagnosis  of  shock,  which  usually  pro- 
duces  a  degree  of  syncope,  is  described  m  the 
article  on  that  subject.    -See  Shock. 

PEOGNOSis.-The  prognosis  of  syncope 
depends  upon  its  cause,  and  upon  the  practi- 
cability of  immediate  treatment,  it  aue  lo 
structural  disease  of  the  organs  of  circula- 


tion, or  to  serious  injury,  acute  poisoning, 
excessive  heat,  or  profuse  haemorrhage,  the 
case  may  be  serious,  and  prove  fatal  unless 
treatment  be  instantly  applied.  If,  on  the 
other  hand,  the  cause  of  the  faintness  He  in 
an  excitable  nervous  system,  momentarily 
depressed  by  some  passing  emotional  dis- 
turbance, or  by  impurity  of  the  atmosphere, 
the  attack  may  be  pronounced  free  from 
danger,  although  liable  to  recur. 

Treatment. — In  the  treatment  of  syncope 
two  indications  are  equally  urgent,  namely, 
removal  of   the   cause   of   faintness,  and 
restoration  of  the  action  of  the  heart.    If  the 
patient  should  not  have  fallen,  he  must  be 
immediately  laid  flat  on  his  back ;  the  atmo- 
sphere shotdd  be  rendered  as  pure  as  possible, 
by  throwing  open  the  windows  and  doors,  or 
by  removal  to  the  open  air,  and  by  preventing 
people  from  crowding  around ;  and  the  dress 
should  be  loosened  about  the  neck,  chest, 
and  abdomen.  If  haemorrhage  have  occurred, 
means  must  be  taken  to  stop  it.  Cardiac 
stimulants,  direct  or  indirect,  must  then  be 
employed.    The  most  available  and  powerful 
of  these  is  alcohol,  in  the  form  of  brandy  or 
other  spirit ;  and  this  may  be  given  either 
pure  or  in  water,  and  in  an  amount  which 
will  vary  with  the  individual  case,  as  esti- 
mated by  the  immediate  result.  Sal  volatile,, 
ether,  and  eau-de-Cologne  are  equally  valu- 
able cardiac  stimulants,  if  available.  Should 
the  patient  be  unable  to  swallow,  these  sub- 
stances, as  weU  as  warm  hquids,  must  be 
given  at  once  as  enemata ;  or  ether  may  be 
injected  under   the  skm.     Carbonate  of 
ammonium  (' smellmg    salts')   and  other 
strong  smelling  compounds,  mcludmg  per- 
fumes, fanning,  cold  douches,  and  refrigerant 
appUcations  of  eau-de-Cologne  or  other  spirit 
to  the  temples  and  hand,  are  other  ready 
methods  of  exciting  the  heart  reflexly  through 
the  nervous  centres.    If  these  measures  tail 
after  a  fair  trial,  the  condition  of  the  patient 
is  very  serious.    The  systematic  employment 
of  efficient  means  of  resuscitation  must  then 
be  had  recourse  to,  including  friction  of  the 
limbs  and  trunk,  mversion,  galvamsation_  ot 
the  region  of  the  heart,  and  even  transfusion 
of  blood.    See  Eesuscitation  (A.). 

In  cases  ending  favourably  the  patient 
must  be  careful  not  to  assume  the  erect 
position  too  hastUy,  or  to  undergo  much 
exertion,  until  some  rest  have  been  obtained, 
or  some  stimulant  or  nourishment  admmis- 

t'PT'GQ.  * 

The  occurrence  of  syncope  is  sometimes 
the  first  indication  of  the  existence  of  serious 
organic  disease  of  the  heart  or  other  organ 
and  it  should  suggest  a  careful  examm^^on 
of  the  patient,  and  the  adoption  of  measuies 
likely  to  prevent  the  return  of  such  a  dan- 
gerous symptom-that  is,  the  avoidance,  as 
fi  as  they^re  avoidable,  of  the  principal 
causes  ahready  ^^^^^'^^^^^^^^^^^  Bruce. 


SYNOOHA 
SYNOCHA.— 5fee  Synochus. 

SYNOCHUS  (o-vf/xw.  I  ^0^^  ^^®P 
together). — Synon.  :  Febris  Continens. 

Synocha  and  synochus  are  now  obsolete 
terras,  which  were  used  for  many  centuries 
as  epithets  of  two  distinct  types  of  fever, 
but  in  different  senses  at  different  periods. 
A  complete  history  of  their  varying  mean- 
ings would  occupy  much  space ;  a  few 
illustrations  of  it  only  need  be  given.  Syno- 
cha does  not  occur  in  Galen's  extant  vsrrit- 
ings;  and  synochus  is  by  him  contrasted 
with  iTvperos  arvvex^s,  and  defined  to  be  a 
fever  whose  course  is  steady  and  imiform 
from  its  beginning  to  its  end.  Under  it,  in 
his  Method.  Medend.,  lib.  ix.,  cap.  iii.,  he 
admits  three  varieties,  namely,  (1)  when  the 
temperature  remains  steady;  (2)  when  it 
rises  steadily;  and  (3)  when  it  falls 
steadily,  during  the  whole  course  of  the 
ftdly  established  disease.  The  meaning  of 
the  term  has  no  reference  to  the  duration  of 
the  fever,  nvperos  a-vvexfjs,  on  the  contrary, 
is  a  fever  with  paroxysms  and  remissions. 
Galen,  Defimt.  Med.,  186-7. 

In  the  second  edition  of  Stephen  Blan- 
«hard's  Lexicon,  A.D.  1717,  from  which  the 
etymology  given  above  is  taken,  synocha  is 
s,  continued  fever,  of  several  days'  dura- 
tion, with  paroxysms  and  remissions,  at- 
tended by  remarkable  heat,  and  sometimes 
putrid.  It  may  be  either  quotidian,  tertian, 
or  quartan.  By  this  he  seems  to  mean 
that  exacerbations  may  take  place  on  those 
days ;  but  the  fever  is  remittent,  not 
intermittent.  Synochus  is  a  continuous 
fever  (febris  continens),  often  lasting  several 
days,  unattended  by  serious  symptoms, 
and  is  either  simple  or  putrid,  according 
to  its  severity. 

Linnaeus  in  1763,  and  De  Sauvages  in 
1768,  both  define  synocha  to  be  a  fever  not 
lasting  more  than  a  week,  synochus  one  not 
lasting  more  than  two  or  three  weeks. 

Cullen,  in  1785,  dissatisfied,  he  says,  with 
the  previous  use  of  the  words,  gives  to  them 
a  special  meaning  of  his  own.  In  his  noso- 
logy synocha  is  a  fever  with  very  high  tem- 
perature ;  a  frequent,  strong,  hard  pulse ; 
xed  urine  ;  and  very  httle  disturbance  of  the 
sensorium.  Synochus  is  a  contagious 
disease,  in  which  the  fever  combines  the 
symptoms  of  synocha  and  of  typhus ;  begin- 
ning as  synocha,  towards  the  end  it  becomes 
typhus. 

With  this  variety  of  meaning,  it  is  not  sur- 
prising that  the  same  disease  is  placed  under 
*  synocha '  by  one  author,  under '  synochus '  by 
another.  As  the  further  use  of  these  terms, 
apart  from  their  incongruity  with  modern 
systems  of  classification,  can  only  perpetuate 
this  confusion,  they  may  be  allowed  to  be- 
come obsolete.  James  Andrew. 

SYNOVIAL      DISEASES.  —  See 

Joints,  Diseases  of. 
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SYPHILIS  (etjonology  uncertain.  Per- 
haps from  a-vp,  with,  or  a-vs,  a  swine ;  and 
(piXe'co,  1  love ;  or  from  a-i(p\os,  crippled, 
maimed). — Synon.  :  Vulg.,  Pox ;  Fr.  V^role ; 
Ger.  Lustseuche. 

Definition. — A  specific  general  contagious 
disease ;  commvmicable  by  contact  of  its 
virus  with  a  breach  of  surface,  or  by  here- 
ditary transmission.  Syphilis  is  characterised 
by  a  period  of  incubation ;  and,  in  the  ac- 
quired form,  by  certain  changes  at  the  seat 
of  contagion,  and  in  the  proximate  lym- 
phatic glands.  These  are  followed  by  an 
eruption  on  the  skin  and  mucous  mem- 
branes, and  sometimes  by  lesions  of  the 
deeper  tissues  and  viscera. 

History.— The  origin  of  syphilis  is  un- 
known. In  India  and  China  there  is  little 
doubt  that  the  disease  existed  centuries  ago ; 
but  the  time  at  which  it  first  appeared  in 
Europe  has  given  rise  to  much  discussion, 
and  is  still  the  subject  of  dispute.  Some 
writers  maintain  that  syphihs  was  introduced 
by  the  followers  of  Columbus  from  the  West 
Indies,  on  their  return  from  the  discovery  of 
Hayti  in  1493.  Others,  again,  hold  that  it 
first  broke  out  among  the  French  soldiers 
during  the  siege  of  Naples  in  1494-5.  There 
can  be  no  doubt  that  syphilis  of  a  very  severe 
character  was  prevalent  in  Southern  Europe 
towards  the  close  of  the  fifteenth  century, 
when  indeed  it  seems  to  have  been  first 
clearly  recognised  and  described;  but  it  is 
also  probable  that  the  disease  had  existed 
even  in  Europe  long  before  that  time. 

Etiology. — -The  various  phenomena  of 
syphihs  are  caused  by  the  absorption  of  an 
infective  virus  into  the  blood,  and  its  diffusion 
throughout  the  body.  It  was  formerly 
taught — a  doctrine  for  which  John  Hunter 
was  largely  responsible — that  syphihs,  the 
soft  chancre,  and  gonorrhoea  were  due  to  one 
virus.  This  was  more  or  less  generally 
accepted  until  1838,  when  Eicord's  re- 
searches confirmed  the  conclusions  arrived 
at  long  before  by  Balfour  (1767),  and  Ben- 
jamin Bell  (1793),  to  the  effect  that  gonorrhoea 
had  nothing  whatever  to  do  with  the  other 
two  disorders.  The  next  step  was  com- 
pleted in  1852,  by  the  pubhcation  of 
Bassereau's  evidence,  based  on  the  com- 
parison of  a  large  number  of  cases  of  vene- 
real sore  with  their  soiurce  of  contagion. 
The  results  of  these  observations  tended  to 
show  that  the  '  soft  chancre  '  was  a  local 
affection,  quite  distinct  from  the  general 
disease  syphilis.  This  is  the  view  most 
generally  held  at  the  present  day,  and  those 
who  hold  it  are  now  called  dualists.  A  small 
number  of  authors,  however,  still  maintain 
that  syphilis  and  the  soft  sore  are  products 
of  the  same  virus,  and  to  such  the  term 
tmicist  is  applied.  The  discussion  of  unity 
and  duality  does  not  come  within  the  scope 
of  this  article.  It  will  be  sufficient  to  state 
that  it  is  from  the  more  generally  accepted 
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or  duaUst  point  of  view  that  the  present 
account  is  written.  Consequently,  when  the 
term  '  syphilis  '  is  used,  the  constitutional 
disease  is  always  to  be  understood.  The 
local  suppurating  sore  or  soft  chancre  is  de- 
scribed elsewhere.    See  Venereal  Sore. 

One  attack  of  syphilis  usually  affords  pro- 
tection against  a  second  throughout  the  life- 
time of  the  individual,  but  in  rare  instances, 
as  in  other  contagious  diseases,  the  same 
person  suffers  more  than  once. 

Besides  being  capable  of  contaminating 
others  by  inoculation,  the  subject  of  acquired 
syphilis  is  also  liable,  during  a  variable 
period,  to  transmit  the  disease  to  the  off- 
spring; but  whether  the  inherited  form  of 
syphilis  be  further  transmissible  to  the  next 
generation  remains  doubtful. 

It  is  probable  that  many  persons,  though 
exposed  to  contagion,  escape  syphilis  as  they 
escape  other  diseases,  from  want  of  suscep- 
tibility. The  reason  of  such  peculiarity  is 
not  yet  imderstood. 

Pathology  and  Anatomical  Characters. 
The  essential  nature  of  the  syphilitic  poison 
is  unknown.  Certain  micro-organisms  have 
been  reported  from  time  to  time  as  found 
exclusively  in  the  blood  or  tissues  of  syphi- 
Utic  persons;  but  evidence  is  still  wanting 
to  settle  the  question,  one  difficulty  in  the 
way  being  that  syphilis  seems  not  to  he 
communicable  to  the  lower  aninials.  Syphihs 
resembles  the  exanthemata  in  having  a 
period  of  incubation,  in  the  development  of  a 
rash,  and  in  the  protection  commonly  afforded 
by  one  attack  against  subsequent  contagion ; 
but  it  differs  from  them  in  its  long  duration 
and  liability  to  relapse,  in  not  being  infectious 
through  the  atmosphere,  and  in  its  capa- 
bility of  being  greatly  influenced  by  certain 
remedies. 

When  the  syphilitic  poison  has  been  ab- 
sorbed, it  multiplies  imtil  the  whole  body 
becomes  pervaded  by  it.  How  soon  this 
absorption  takes  place  is  not  known.  Excision 
of  the  initial  lesion  has  been  extensively 
practised  with  the  object  of  preventing 
further  development  of  the  disease  ;  but  the 
evidence  at  present  available,  from  observa- 
tion as  weU  as  from  experiment,  mdicates 
that  by  the  time  the  initial  lesion  appears 
the  virus  has  ahready  passed  some  distance 
at  any  rate  beyond  its  boundaries. 

The  changes  produced  by  syphihs  have 
been  weU  described  by  Dr.  Gowers  as  de- 
pending partly  on  a  process  of  inflammation, 
and  partly  on  a  process  of  tissue-formation. 
These  two  are  generally  combmed  m  vary- 
ing degree  according  to  the  lesion  and  accord- 
in-  to  the  stage  of  the  disease.  The  inflam- 
matory element  is  most  marked  m  the  early 
eruptions  of  the  skin  and  mucous  membrane, 
and  is  also  probably  the  chief  factor  m  caus- 
mg  certain  early  functional  disorders  ot  tne 
internal  organs.  The  process  of  new-growth 
is  most  distinct  in  what  is  called  syphiloma 


or  gumma.  The  change  begins  by  the  pro- 
duction of  a  small-celled  growth,  which  at 
first  resembles  granulation-tissue  —  hence 
named  by  Virchow  granuloma,  but  which 
soon  shows  a  marked  tendency  to  vascular 
occlusion  and  consequent  degeneration. 

The  new-growth  may  develop  in  a  diffused 
infiltrating  form,  or  in  the  circumscribed 
masses  known  as  gummata.  Any  of  the 
structures  of  the  body  maybe  attacked,  most 
commonly,  perhaps,  the  skin  and  sub- 
cutaneous connective  tissue ;  but  bone, 
muscle,  the  blood-vessels,  and  the  viscera  are 
aU  liable  to  suffer  ;  and  although  the  morbid 
growth  is  essentially  the  same  wherever  it  is 
developed,  it  presents  differences  in  appear- 
ance, as  well  as  in  behaviour,  according  to 
the  tissue  or  organ  affected,  and  the  period 
at  which  it  occurs. 

A  gumma,  which  is  the  most  characteristic 
product  of  syphilis,  in  its  typical  form  appears 
as  a  yellowish,  tough,  somewhat  elastic,  and 
sharply  defined  mass,  which  is  often  caseous 
in  the  middle.  Gummata  vary  greatly  in 
size,  from  a  mere  granule  to  a  duck's  egg,  or 
even  larger  stiU.  They  may  be  single  or 
multiple,  and  are  frequently  associated  with 
the  diffused  form  of  growth,  which  after  a 
time  becomes  converted  into  a  tough  fibrous 
tissue;  this  finally  contracts,  and  thus 
puckers,  deforms,  and  often  seriously  affects 
the  functions  of  the  organ  in  which  it 
grows. 

Besides  the  changes  that  have  just  been 
described,  albuminoid  disease  is  also  caused 
by  syphilis,  especially  in  cases  where  long- 
standing suppuration  has  been  present.  See 
Albuminoid  Disease. 

Contagion.— Before  considering  the  differ- 
ent ways  in  which  syphihs  may  be  propa- 
gated, it  is  necessary  to  mention  the  vehicles 
of  the  virus.    These  are — 

1.  The  discharge  of  the  initial  lesion. 

2.  The  secretions  of  all  the  secondary 
eruptive  lesions,  especially  of  those  known  as 
mucous  patches  or  tubercles. 

3.  The  blood,  during  the  earUer  stages  of 

the  disease. 

The  secretions  of  the  later  or  tertiary 
affections  have  not  been  proved  to  be 
inoculable,  nor  have  the  physiological  secre- 
tions of  a  syphihtic  person— for  example, 
the  saUva,  sweat,  tears,  milk— unless  mixed 
with  the  secretions  of  syphihs  or  with  the 
blood,  even  though  the  disease  be  m  an  early 
stage.  The  semen,  however,  though  ap- 
parently not  contagious  in  the  ordinary  way, 
seems  to  be  capable  of  infectmg  the  ovum 
durmg  a  period  wHch  probably  vanes  con- 
siderably in  different  cases.  Lastly,  the 
secretions  of  other  diseases  firom  which  a 
syphUitic  person  may  be  suffering  aje  not 
always  contagious.  This  at  leas  is  the  case 
with  regard  to  vaccmia  ;  for  healthy  chfldren 
have  been  often  vaccinated  firom  syphihtio 
ones  without  contracting  syphihs. 
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Modes  of  Comimiiiicatioii.  —  The 

sources  of  contagion  being  so  numerous,  it 
is  easy  to  understand  that  the  modes  of  com- 
munication must  be  so  also.  They  may  be 
described  vmder  three  heads :  (1)  direct  con- 
tact ;  (2)  mediate  communication ;  and  (3) 
hereditary  transmission. 

1.  Direct  contact. — In  the  great  majority 
of  cases  syphilis  is  imparted  during  sexual 
intercourse — first,  because  the  genital  organs 
are  the  most  frequent  seat  of  the  contagious 
lesions;  secondly,  because  the  delicate 
epitheHum  of  these  organs  is  especially 
liable  to  abrasion  during  coitus.  Hence 
syphilis  is  usually  described  as  a  venereal 
disease,  but  it  should  always  be  remembered 
that  it  is  not  necessarily  so.  Wherever  the 
poison  comes  in  contact  with  a  broken 
surface,  it  may  thence  be  absorbed,  and 
general  infection  follow.  Instances  of 
syphilis  being  conveyed  quite  independently 
of  sexual  relations  are  unfortunately  far  from 
rare.  Perhaps  the  most  frequent  mode  of 
extra-genital  contagion  is  the  contamination 
of  a  nurse  by  a  syphihtic  child,  or  of  a 
child  by  its  nurse.  The  disease  may  also 
be  spread^  by  kissing,  contagious  syphihtic 
lesions  being  very  common  about  the  lips 
and  in  the  mouth.  Again,  medical  men  and 
midwives  not  infrequently  contract  syphUis 
by  attending  diseased  women  in  labour ;  and 
surgeons  by  examining  or  operating  upon 
syphilitic  persons. 

_  2.  Mediate  communication. — When  syphihs 
is  communicated  indirectly,  the  medium  may 
be  of  almost  endless  variety.  Articles  which 
are  used  in  common  by  different  persons, 
such  as  spoons,  drinking- vessels,  pipes,  &c., 
are  perhaps  the  commonest  media;  imple- 
ments used  in  various  trades — the  tubes  used 
in  glass-blowing,  for  example  —  have  also 
acted  in  the  same  way.  Again,  through  the 
performance  of  tattooing,  cupping,  catheter- 
isation  of  the  Eustachian  tube,  or  other  oper- 
ations, by  ignorant  persons  and  quacks,  the 
disease  has  been  communicated.  It  has 
also  happened  during  vaccination  ;  but  in  this 
country,  where  that  operation  is  performed 
only  by  duly  qualified  medical  men,  such  an 
accident  is  of  extreme  rarity.  The  mode  of 
communication  in  which  the  foetus  is  beheved 
to  be  the  medium  of  contagion  between 
husband  and  wife,  is  noticed  under  the  next 
heading. 

3.  Hereditary  transmission. — Our  know- 
ledge is  still  imperfect  respecting  the  trans- 
mission of  syphihs  from  parent  to  child  • 
and  the  questions  mvolved  are  much  too 
wide  for  discussion  in  this  article.  Con- 
sequently, no  attempt  will  be  made  to  do 
more  than  state  briefly  the  facts  which  are 
generally  accepted,  and  the  most  usual 
course  of  events  when  syphihtic  persons 
become  parents. 

In  the  first  place,  it  must  be  remembered 
that  a  child  born  of  syphilitic  parents  does 


not  always  show  signs  of  the  disease.  When 
the  infection  of  both  parents  is  recent,  how- 
ever, the  offspring  almost  mvariably  suffers, 
and  this  is  also  the  case  if  the  mother  alone 
be  diseased.  Under  such  circumstances 
abortion  or  premature  birth  is  common. 
When  the  father  alone  is  syphilitic,  and  es- 
pecially if  his  disease  be  not  of  recent  date, 
both  mother  and  child  may  escape.  Some 
beUeve  that  a  syphilitic  father  may  procreate 
a  diseased  child  while  the  mother  escapes, 
but  it  appears  most  probable  that  the  mother 
of  a  syphilitic  child  does  not  really  escape 
contagion,  although  she  may  show  no 
characteristic  signs  of  the  disease.  The 
most  weighty  evidence  in  support  of  this 
view  is  that  known  as '  CoUes's  law ' — namely, 
that  the  mother  of  a  syphilitic  child  does  not 
become  infected  by  it  after  birth.  In  the  cases 
where  the  mother  does  not  show  the  earlier 
signs  of  acquired  syphilis,  it  is  beheved  that 
the  ovum  becomes  diseased  directly  by  the 
father,  and  in  turn  infects  the  mother  during 
gestation  (syphihs  by  conception,  or  '  choc  en 
retour').  If  the  mother  acquire  syphihs 
during  the  earher  months  of  pregnancy  the 
child  commonly  suffers.  If  she  be  uifected 
after  the  seventh  month  it  is  said  that  the 
child  may  escape,  but  further  and  more  exact 
evidence  on  this  point  is  required. 

The  duration  of  the  transmissive  power 
varies  according  to  the  influence  of  treat- 
rnent  and  other  circumstances ;  but  the  lia- 
bihty  to  transmit  syphilis  to  the  offspring 
seems  to  last  longer  than  the  abihty  to  infect 
by  inoculation.  It  is  often  stated  that  the 
children  born  nearest  to  the  date  of  parental 
infection  suffer  most  severely;  but  this  is 
not  always  the  case.  A  healthy  child  may 
be  bom  while  the  mother  is  under  the 
influence  of  mercury ;  but  a  subsequent  one 
may  be  tainted,  if  treatment  have  been  dis- 
continued, and  the  disease  have  resumed 
activity.  There  are  also  periods  of  quiescence 
in  syphilis  independent  of  treatment,  during 
which  apparently  healthy  children  are  some- 
times born. 

Symptoms.— The  symptoms  of  syphilis  are 
usually  divided  into  three  growls— primary, 
secondary,  and  tertia/ry.  And  although 
such  division  is  really  artificial,  it  is  useful 
to  retain  these  terms  for  the  purpose  of 
description ;  but  it  must  be  borne  in  mind 
that  in  the  great  majority  of  cases  tertiary 
symptoms  do  not  occur  at  aU;  that  they 
sometimes  appear  quite  early  in  the  disease ; 
and  that  the  signs  proper  to  aU  three  periods 
may  be  present  at  the  same  time. 

1.  Primary  Syphilis.— A  patient  is  said 
to  be  suffermg  from  primary  syphilis  as  long  as 
the  initial  manifestation,  and  the  accompany- 
ing glandular  enlargement,  remam  the  sole 
signs  of  the  disease. 

When  the  syphihtic  poison,  unmixed  with 
any  irritating  matter,  has  been  inoculated 
the  abrasion  quickly  heals,  and  no  further 
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change  is  observed  for  three  weeks  or  a 
month.  This  interval  is  called  the  period  of 
-mcuhation.  Its  average  length,  judging 
from  cases  of  experimental  inoculation,  is 
about  twenty- four  days ;  but  it  may  perhaps  be 
as  short  as  ten,  or  as  long  as  forty-six  days,  or 
even  longer  stiU.  After  this  a  small  red  spot 
appears  at  the  site  of  inoculation,  which  is 
called  the  vnitial  mcmifestation  or  lesion. 
Later,  this  may  assume  one  of  several  forms, 
and  is  often  termed  a  hard,  or  indurated,  or 
infecting  chancre.  The  initial  lesion  presents 
certain  differences  in  appearance,  according 
to  its  position,  and  according  as  it  has  or  has 
not  been  irritated.  Its  chief  characteristic  is 
the  presence  of  induration  at  its  base ;  and 
the  aspect  of  the  sore  is  much  affected  by  the 
degree  in  which  this  hardness  is  developed. 
Sometimes  the  lesion  is  observed  as  a  hard 
desquamating  papule ;  sometimes  as  a  promi- 
nent ulcer,  having  a  hard  well-defined  base 
and  thickened  adherent  margins  (the  so-caUed 
Hunterian  chcmcre) ;  but  most  commonly 
as  an  erosion  or  shallow  ulcer,  with  an 
amount  of  induration  which  varies  much  in 
different  cases,  and  which  is  not  always 
easily  appreciable  unless  care  be  taken. 
Sometimes  the  induration  develops  in  a  thin 
layer,  like  a  piece  of  parchment,  or  even 
paper ;  hence  the  term  '  parchment  sore ' 
often  applied  to  this  form  of  the  initial 
lesion.  In  rare  instances,  especially  in 
women,  induration  appears  to  be  absent 
altogether.  The  secretion  is  thin,  scanty, 
non-purulent ;  and  though  not  readily  inocu- 
lable  on  the  bearer,  it  has  nevertheless  been 
successfully  inoculated  in  certain  cases  during 
the  primary  stage.  The  syphilitic  primary  sore 
is  usually  svngle,  contrasting  strongly  in  this 
respect  with  the  local  venereal  sore,  in  which 
multiplicity  is  the  rule.  The  sore  is  indolent 
and  mostly  painless,  and  tends  to  disappear 
spontaneously. 

The  seat  of  the  initial  lesion  is  most  fre- 
quently the  genital  organs,  but,  as  has  already 
been  stated,  absorption  of  the  poison  may 
occur  in  any  situation  where  a  breach  of 
surface  exists.  Consequently  the  initial 
lesion  may  be  found  on  any  part  of  the  body, 
as  about  the  lips  or  mouth  in  children,  on 
the  breast  in  nurses,  or  on  the  hand  or  finger 
in  the  case  of  doctors  and  midwives.  _ 

If,  as  frequently  happens  in  practice,  irri- 
tatmg  matter  of  any  kind  have  been  in- 
oculated as  well  as  the  syphUitic  poison,  the 
course  of  events  wiU  vary  according  to  the 
nature  of  the  irritant.  For  example,  if  the 
pus  of  the  local  chancre  have  also  been  ab- 
sorbed, the  incubation  period  of  syphilis 
win  be  occupied  by  the  course  of  the  sup- 
purating sore,  which  may  or  may  not  have 
healed  at  the  time  the  change  peculiar  to 
syphihs  occurs.  If  the  sore  be  still  present, 
induration  will  develop,  and  the  lesion  wiU 
for  a  time  assume  the  characters  of  both 
kinds  of  sore ;  but  if  it  have  healed,  the 


cicatrix  will  harden  and  eventually  assume 
more  or  less  closely  the  appearance  of  one 
or  other  of  the  forms  of  initial  lesion  which 
have  just  been  mentioned. 

The  initial  lesion  in  rare  instances  may 
disappear  in  a  few  days,  but  its  duration 
usually  varies  from  two  or  three  weeks  to 
several  months,  according  to  its  size  and  the 
influence  of  treatment.  It  sometimes  breaks 
out  again  after  cicatrisation ;  and  induration 
may  reappear,  even  repeatedly,  without  fresh 
contagion.  If  the  sore,  from  irritation  of  any 
kind,  be  made  to  suppurate,  the  secretion 
may  become  freely  inoculable  on  the  bearer. 
When  the  chancrous  and  syphilitic  poisons 
have  both  been  inoculated,  the  resulting  lesion 
has  been  termed  by  BoUet  a  '  mixed  chancre.' 

Glanddila/r  enlargement.  —  On  whatever 
part  of  the  body  the  initial  lesion  may  be 
situated,  the  nearest  lymphatic  gland  or 
glands  become  perceptibly  enlarged  in  from 
seven  to  fourteen  days  after  its  appearance. 
When  the  glands  themselves  are  multiple,  the 
whole  group  is  usually  affected ;  but  the  gland 
most  directly  connected  with  the  point  of 
contagion  enlarges  first,  and  often  attains  a 
greater  size  than  the  others.  In  the  absence 
of  inflammation  of  the  surrounding  parts, 
each  gland  can  be  felt  as  a  separate  distinct 
indolent  swelling,  usually  about  the  size  of  a 
marble,  the  cellular  tissue  and  skin  remain- 
ing free.  At  this  time  the  enlargement 
commonly  remains  limited  to  the  nearest 
group,  but  later  is  sometimes  general.  When 
the  genital  region  is  the  seat  of  the  initial 
lesion  the  glands  of  both  groins  are  in  most 
cases  enlarged,  though  often  to  an  unequal 
extent.  Suppuration  of  the  glands  probably 
never  occurs  imless  there  be  some  source  of 
irritation  in  addition  to  the  syphilitic  poison ; 
the  abscess  in  such  cases  is  of  a  simple 
nature,  imless  the  local  chancre  be  present 
as  well,  and  absorption  of  chancrous  pus 
take  place  {see  Bubo).  Besides  the  glands, 
the  lymphatic  vessels  leading  to  them — those 
of  the  penis,  for  example — can  sometimes  be 
felt  as  hard  cords,  freely  movable  beneath  the 
skin.  These  cords  have  been  found  in  certain 
cases  to  contain  thickened  blood-vessels. 

2.  Secondary  Syphilis. — After  the  de- 
velopment of  the  initial  manifestation,  with 
its  accompanying  adenopathy,  another  inter- 
val occurs  before  further  signs  appear.  This 
is  sometimes  called  the  second  incubation,  to 
distinguish  it  from  that  which  intervenes  be- 
tween contagion  and  the  appearance  of  the 
initial  lesion.  This  second  period  of  quies- 
cence, counting  from  the  appearance  of  the 
initial  lesion  to  the  appearance  of  the  general 
eruption,  is  usually  about  six  weeks.  Thus, 
as  a  general  rule,  it  may  be  stated  that,  in  the 
absence  of  specific  treatment,  the  rash  ap- 
pears from  sixty  to  seventy  days  after  con- 
tagion ;  from  forty  to  fifty  after  the  mitial 
lesion;  and  from  thirty  to  forty  after  enlarge- 
ment of  the  proximate  lymphatic  glands. 


SYPHILIS 


During  the  earlier  part  of  this  period  the 
patient  commonly  does  not  feel  ill ;  but  to- 
wards its  close,  and  shortly  before  the  appear- 
ance of  the  eruption,  some  patients,  especially 
women,  if  they  be  not  akeady  under  the  in- 
fluence of  merciu-y,  develop  certain  symptoms 
of  constitutional  derangement  which  have 
received  the  name  of  prodromata.   Thus  the 
patient  may  become  pale  and  anaemic,  and 
may  suffer  from  shortness  of  breath  and  lassi- 
tude. In  addition,  headache,  loss  of  appetite, 
malaise,  pains  in  the  limbs  and  back,  rise  of 
.  temperature,  and  other  symptoms  known 
imder  the  name  of  '  syphilitic  fever,'  may  be 
present.    During  this  period  also,  as  was  first 
pointed  out  by  Eicord  and  Grassi,  whose 
conclusions  have  since  been  confirmed  by 
others,  the  proportion  of  red  blood-corpuscles 
is  diminished.    The  prodromata  are  usually 
mild  in  degree,  but  occasionally  they  are 
severe.    Thus,  headache  may  be  agonising, 
and  in  rare  instances  the  amount  of  consti- 
tutional disturbance  is  so  great  that  the  onset 
of  one  of  the  acute  fevers  may  be  suspected. 

Cutaneotis  system. — At  the  end  of  this 
second  interval  of  quiescence,  then,  and 
having  been  preceded  or  not  by  some  of  the 
symptoms  just  mentioned,  the  first  eruption 
appears.    This,  in  the  vast  majority  of  cases, 
takes  the  form  of  roseola,  consisting  of 
rosy  red  spots,  varying  in  size  fi-om  a  hemp- 
seed  to  a  shilling,  fading  on  pressure  at  first, 
but  afterwards  becoming  dull  red  or  brown- 
ish, and  finally    disappearing  altogether, 
sometimes  with  slight  desquamation  of  the 
cuticle.    The  spots  usually  appear  first  about 
the  flanks  and  abdomen.  The  face  and  hands 
generally  escape.    The  extent  and  duration 
of  roseola  vary  much  in  different  persons. 
It  may  be  limited  to  a  few  faint  spots  on 
the  anterior  surface  of  the  trunk,  or  the  whole 
body  may  be  covered  with  the  rash,  in  which 
case  it  often  resembles  that  of  measles. 
Eoseola  may  appear  suddenly  and  disappear 
quickly ;  or  it  may  last  for  several  weeks,  and 
mdeed  occasionally  for  months,  if  untreated 
It  sometimes  recurs,  but  in  that   case  is 
usually,  though  not  invariably,  Ihnited  to  a 
tew  blotches  or  rings  on  the  forehead,  trunk 
or  hmbs.  ' 

As  the  macular  eruption  fades,  papules 
not  unconunonly  appear,  so  that  a  maculo- 
papular  eruption  is  often  seen  in  early 
syphihs.  The  papules  are  raised,  bright  red 
at  first,  but  later  often  assume  the  so-called 
'coppery'  hue,  which,  however,  is  much 
more  like  that  of  raw  ham.  FinaUy  the 
cuticle  desquamates,  leaving  a  silvery  border 
or  '  collarette  '  round  the  base  of  the  papule 
The  papules  are  very  liable  to  relapse,  and 
to  become  scaly.  When  they  fade,  a  brown 
stain  is  often  left,  which  gradually  disappears 
without  leaving  any  scar.  At  this  time  also 
crusts  are  frequently  present  on  the  scab 
among  the  hair,  which  itself  becomes  dry 
and  withered,  and  at  a  later  period  often  falls 


out,  either  generally  or  in  patches.  Syphilitio 
alopecia  is  m  most  cases  limited  to  a  tem- 
porary general  thinning  of  the  hair  of  the 
head,  but  aU  the  hairy  regions  of  the  body 
may  suffer.  The  nails  also  are  liable  to  be 
attacked  m  several  ways.  See  Nails,  Dis- 
eases of. 

Though  the  macular  and  papular  syphi- 
hdes  are  by  far  the  most  frequent  forms  of 
early  rash,  vesicular,  pustular,  rupial,  and 
ulcerating  eruptions  sometimes  appear  during 
the  secondary  stage,  the  last  two  being  most 
common  in  patients  of  bad  constitution. 

The  earlier  eruptions  are  usually  super- 
ficial, and  widely  spread.  Except  perhaps 
in  the  case  of  the  earliest  rash,  the  papule 
forms  the  base  of  the  spots.  Irritation  and 
itching  are  usually  absent.  The  eruption 
has  certain  favourite  seats,  namely,  the  an- 
terior and  lateral  surface  of  the  trimk,  the 
flexor  surface  of  the  limbs,  the  border  of  the 
hairy  scalp.  Several  forms  of  eruption  are 
often  present  at  the  same  time ;  most  com- 
monly maculae  and  papules,  but  sometimes 
papules  and  vesicles  or  pustules.  They  all 
tend  to  disappear  spontaneously,  and,  except 
the  pustular  form,  without  leaving  any  scar. 

Pigmentary  changes  in  the  skin  are  com- 
mon in  syphilis.    Temporary  excess  of  pig- 
ment may  follow  any  syphilide,  and  this 
agam  may  be  followed  by  its  loss,  so  that 
sometunes  yellow  or  brown  stains  are  seen, 
and  sometimes  white  spots.    A  much  rarer 
change,  which  differs  from  those  just  men- 
tioned in  that  it  does  not  follow  another 
lesion  on  the  same  site,  is  that  known  as  the 
pigmentary  sypUUde.    It  consists  of  irre- 
gular  brownish  patches  situated  chiefly  about 
the  sides  of  the  neck,  and  observed  mostly 
m  women.     Opinions  are  divided  as  to 
whether  this  is  an  essentially  syphilitic 
affection  or  not.    It  lasts  a  long  time,  and 
IS  but  little  affected  by  antisyphilitic  remedies. 
Mucous  membrwne— Besides  the  affections 
of  the  skin,  lesions  of  the  mucous  membrane, 
particularly  that  of  the  mouth  and  throat, 
are  nearly  always  present  during  the  second- 
ary stage  of  syphilis.  Erythema,  excoriations, 
or  shallow  ulcers  are  very  common  about  the 
fauces  and  tonsils,  as  well  as  on  the  buccal 
surface  and  tongue,  during  the  early  portion 
of  this  stage ;  and  the  nasal  and  laryngeal 
mucous  membrane  is  also  liable  to  be  simi- 
larly affected.     Equally  common,  though 
usually  somewhat  later,  are  mucous  patches 
or  tubercles  —  condylomata   (see  Mucous 
Patch).    They  may  occur  on  any  moist  sur- 
face, but  are  most  frequently  seen  about  the 
mouth,  genital  organs,  and  anus.  The  initial 
lesion  also  sometimes  assumes  the  appearance 
of  a  mucous  patch  or  tubercle. 

These  affections  of  the  skin  and  mucous 
surfaces  are  often  accompanied  by  more  or 
less  deterioration  of  the  general  health,  with 
pallor,  lassitude,  and  loss  of  weight.  Aching 
in  the  muscles,  bones,  or  joints  (osteocopio 
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pains),  and  sometimes  periosteal  swellings  or 
synovial  effusions,  also  occur,  as  well  as  more 
or  less  general  enlargement  of  remote  lympha- 
tic glands,  particularly  those  of  the  neck  and 
beneath  the  jaw  ;  but  the  axOlary,  epitroch- 
lear,  and  indeed  all  the  glands  within  reach, 
may  be  enlarged.  Iritis  is  also  liable  to 
come  on  about  this  time,  and,  later,  choroid- 
itis. Sometimes,  but  more  rarely,  affec- 
tions of  the  auditory  apparatus  are  present. 
See  Eye,  and  its  Appendages,  Diseases  of; 
and  Ear,  Diseases  of. 

Enlargement  of  the  epididymis,  chiefly  its 
head,  is  another,  though  rare,  phenomenon 
in  secondary  syphilis.  Temporary  albumin- 
uria and  jaundice  also  sometimes  occur 
during  this  stage. 

The  number,  extent,  and  severity  of  the 
secondary  manifestations  vary  greatly  in 
different  persons.  In  some  cases  roseola 
and  slight  redness  and  excoriation  of  the 
throat  are  the  only  signs  that  appear.  In 
other  instances  roseola  is  succeeded  by 
papular  and  scaly  syphilides,  and  by  obsti- 
nately recurring  lesions  of  the  mouth,  throat, 
genital  organs,  or  other  parts  of  the  body. 

After  the  lapse  of  a  period  which  varies 
usually  from  six  to  eighteen  months,  the 
secondary  stage  comes  to  an  end,  and  in 
most  cases  the  disease  troubles  the  patient 
no  longer.  But  supposing  this  not  to  be 
the  case,  there  may  be  an  interval  of 
months  or  years  during  which  no  symptoms 
appear.  Sometimes,  however,  symptoms 
continue  to  develop  from  time  to  time,  which 
partake  of  the  characters  of  both  the  second- 
ary and  tertiary  stages,  and  which  gradually 
merge  into  the  latter  without  any  strict  line 
of  demarcation  between  the  two.  Examples 
of  these  intermediate  signs  are  thickened 
scaly  patches  on  the  skin,  which  often  take 
a  circular  or  serpiginous  form,  and  some- 
times ulcerate ;  obstinate  eruptions  of  the 
soles  and  palms  (the  so-called  plantar  and 
palmar  '  psoriasis ') ;  ulcers  and  induration 
of  the  tongue ;  periosteal  swellings ;  orchitis ; 
and  affections  of  the  choroid  and  retina. 

3.  Tertiary  Syphilis. — While  the  second- 
ary stage  of  syphilis  is  mainly  characterised 
by  the  occurrence  of  superficial  lesions,  more 
or  less  widely  spread  over  the  surface,  and 
tending  to  spontaneous  disappearance  ;  the 
main  features  of  tertiary  affections,  on  the 
other  hand,  are  that  they  usually  attack 
only  a  limited  area,  that  they  have  a  ten- 
dency to  extend  and  to  cause  destruction 
of  tissue  with  consequent  contraction  and 
scarring,  and  that  they  do  not  tend  to  spon- 
taneous recovery. 

The  lesions  classed  as  tertiary  are  due  to 
invasion  of  some  part  of  the  body  by  the 
granulomatous  or  gummy  growth  which  has 
been  already  described.  The  tertiary  period, 
also,  is  often  attended  by  severe  cachexia, 
with  a  peculiar  pallor  of  the  skin. 

The  syphilitic  growth  may  assume  a  dif- 


fused or  a  circumscribed  form ;  but  in  either 
case,  unless  checked  by  treatment,  degenera- 
tion is  usually  rapid,  leading  to  obstinate 
ulceration  when  the  superficial  structures 
are  attacked,  and  to  the  production  of  tough 
contractile  fibrous  tissue  when  the  viscera 
are  the  seat  of  the  new- formation.  Of  the 
internal  organs  those  belonging  to  the  nervous 
system  are  most  frequently  affected. 

When  the  gummy  growth  attacks  the  skin 
or  mucous  membrane  in  a  diffused  form,  it 
produces  hard,  flat  plaques  of  varying  extent. 
The  skin  after  a  time  becomes  purplish-red 
and  adherent,  and  finally  breaks  down  at 
several  points ;  an  ulcer  is  left,  which  some- 
times creeps  over  the  siu-face  (serpiginous 
ulceration),  healing  in  the  middle  and  ex- 
tending at  the  margins,  until  a  considerable 
amount  of  tissue  is  destroyed.  When  this 
diffused  infiltration  occurs  in  the  pharynx, 
air-passages,  or  rectum,  the  disease  is  very 
obstinate,  unless  actively  treated  at  an  early 
stage,  and  the  subsequent  contraction  may 
produce  incurable  and  fatal  stricture  in  any 
of  those  situations. 

When  the  circumscribed  form  develops  in 
the  skin  itself,  it  is  often  called  a  syphilitic 
tubercle.  Grummata  in  the  cellular  tissue, 
when  discovered  early,  appear  as  small  hard 
nodules,  movable  beneath  the  skin ;  but  after 
a  time  they  enlarge,  soften,  and  become  ad- 
herent to  the  discoloured  integument,  which 
finally  gives  way,  exposing  a  mass  of  yel- 
lowish-white material,  which  is  gradually 
cast  off  in  the  form  of  debris,  and  thin  Hi- 
formed  pus.  The  cavity  then  heals  by  granu- 
lation, leaving  a  depressed  scar. 

Irritation  or  injury  seems  often  to  deter- 
mine the  appearance  of  both  the  earlier  and 
later  syphilitic  lesions ;  for  example,  the 
effects  of  smoking  and  broken  teeth  in  the 
case  of  the  throat  and  tongue,  and  a  blow  or 
squeeze  in  the  case  of  the  bones  and  testes. 

The  syphiUtic  affections  of  the  other  tissues, 
and  of  the  various  organs  of  the  body,  will  be 
found  described  along  with  the  other  diseases 
of  the  several  parts  under  their  proper  head- 
ings. See  Brain,  Syphilitic  Disease  of; 
Bone,  Diseases  of;  Liver,  Syphihtic  Disease 
of;  and  Testes,  Diseases  of. 

Malignant  Syphilis.— It  has  already 
been  mentioned  that  the  division  of  syphilis 
into  a  secondary  and  a  tertiary  stage  is  to  a 
great  extent  artificial ;  indeed,  it  is  sometmies 
impossible  to  say  imder  which  title  certain 
lesions  ought  to  be  classed.  There  are  again 
cases,  fortunately  not  common,  to  which  the 
term  malignant  or  galloping  syphUis  has  been 
appHed,  in  which  the  disease  from  the  first 
i  pursues  a  rapid,  destructive,  and  sometmies 
uncontrollable  course.  Skin-eruptions,  which 
partake  of  the  secondary  stage  m  then-  wide- 
spread character,  and  of  the  tertiary  m  their 
tendency  to  ulcerate— rupia,  for  example- 
appear  early,  even  whUe  the  initial  lesion  is 
still  present.    Deep  ulcers  form  also  m  the 
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mucous  membrane,  and  the  gummy  growth 
may  develop  in  the  internal  organs,  and 
cause  death,  or  the  patient  may  die  worn  out 
by  exhaustion,  or  from  some  intercurrent 
inflammation. 

Inherited  Syphilis. — Syphilis  is  a  very 
frequent  cause  of  abortion,  especially  if  the 
parental  infection  be  of  recent  date,  or  treat- 
ment have  been  neglected.  If  the  child  be 
carried  the  full  term,  it  may  be  born  dead, 
with  or  without  signs  of  syphUis ;  most  com- 
monly, however,  if  the  child  be  born  alive,  it 
does  not  show  any  signs  of  the  disease  at 
birth. 

_  In  inherited  syphilis  the  initial  manifesta- 
tion is  of  course  absent,  and  the  disease 
appears  to  begin  at  the  secondary  stage. 
With  this  exception,  the  symptoms  of  the 
inherited  are  in  their  main  features  similar 
to  those  of  the  acquired  disease,  allowance 
being  made  for  the  difference  between  the 
actively  growing  tissues  of  the  child  and  the 
fully  developed  organs  of  the  adult.  There 
are,  however,  two  points  that  deserve  notice. 
The  first  is  the  frequency  vsdth  which  the 
nasal  mucous  membrane  is  attacked,  giving 
rise  to  one  of  the  earliest  and  most  charac- 
teristic symptoms,  namely,  snuffling.    If  the 
inflammation  extend  to  the  deeper  structures, 
flattenuag  or  other  deformity  of  the  nose  may 
follow.  The  second  peculiarity  is  a  tendency, 
much  more  marked  in  inherited  than  in 
acquired  syphiHs,  to  mingling  of  secondary 
and  tertiary  symptoms.  Lesions  of  the  bones 
and  viscera,  for  instance,  may  occur,  not  only 
with  the  earlier  skin  eruptions,  but  even 
dunng  intra-uterine  life.     These  changes 
have  been  particularly  described  by  Wegner 
Parrot,  E.  W.  Taylor,  Barlow,  Lees,  and 
others.  The  bones  most  Hable  to  be  attacked 
are  those  of  the  cranial  vault,  and  the  long 
bones  of  the  extremities.    See  Bone,  Dis- 
eases of;  and  Skull,  Diseases  of. 

Supposmg  the  child  to  have  been  bom 
ahve,  it  usually  shows  no  evidence  of  disease 
tor  a  period  rangmg  between  two  and  six 
weeks,  rarely  longer,  after  bfrth.    It  then,  as 
a  rule,  gradually  loses  its  healthy  appearance, 
begins  to  snuffle,  becomes  fretful,  and  wastes 
rapidly.  The  child's  skin  assumes  a  duU  dfrtv 
colour,  and,  though  loose,  dry,  and  wrinkled, 
IS  very  brittle  and  easily  breaks  round  the 
mouth  and  nose  mto  chaps  and  fissures,  the 
scars  of  which  often  form  a  characteristic 
sign  in  after-life,  if  the  child  survive.  Macu 
lar,  papular,  vesicular,  or  pustular  rashes 
resembhng  those   seen  in  the  adult,  also 
appear;  and  mucous  patches  are  nearlv 
always  present,  sooner  or  later,  about  the 
orifices  of  the  body.   Affections  of  the  hair 
the  nails,  the  testes,  and  the  viscera,  similar 
to  those  of  acquired  syphilis,  are  also  found 
in  young  children.    Pemphigus  is  seen  onlv 
in  severe  cases;  it  appears  very  early  and 
18  frequently  fatal.    It  is  important  to  re- 
member that  the  earlier  lesions  of  inherited 


syphilis  are  just  as  contagious  as  those  of  the 
acqufred  form  of  the  disease. 

In  later  life,  inherited  syphilis  may  mani- 
fest  itself  by  a  number  of  symptoms  which 
were  formerly  ascribed  to  scrofula.  The 
forehead  is  prominent,  and  the  bridge  of  the 
nose  sunken.   The  growth  is  checked,  the  in- 
dividual bemg  stunted,  weakly,  ill-nourished, 
and_  of  low  vitality.    The  skin  is  soft  and 
pallid,  and  perhaps  ulcerated,  or  scarred  by 
previous  ulceration.    The  permanent  teeth, 
especially  the  central  upper  incisors,  as  was 
first  pointed  out  by  Mr.  Hutchinson,  may  be 
dwarfed,  narrowed  towards  the  cutting  edge, 
and  notched  at  the  centre  of  the  free  border 
{see  Teeth,  Diseases  of).    The  cornea  is 
liable  to_  a  form  of  diffused  inflammation 
(interstitial  keratitis),  leading  to  opacity  and 
more  or  less  impairment  of  vision ;  the  iris 
and  the  deeper  structures  are  also  liable  to 
be  invaded ;  and  deafness  is  sometimes  pre- 
sent.   These  affections  of  the  eye  and  ear 
are,  according  to  Mr.  Hutchinson,  much 
more  common  in  girls  than  in  boys  {see  Eye, 
AND  ITS  Appendages,   Diseases  of;  and 
Ear,  Diseases  of).   The  bones  of  the  palate 
and  nose  may  be  diseased ;  and  nodes  may 
appear  m  various  situations;  as  weU  as  a 
form  of  chronic  synovitis,  most  frequently 
affecting  the  knee-joints.    The  fingers  and 
toes  also,  and,  more  rarely,  the  metacarpal 
and  metatarsal  bones,  may  become  enlarged. 
This  form  of  dactylitis  is  most  common  m 
early  life;  but  it  has  been  observed  after 
puberty,  as  well  as  in  connexion  with  ac- 
quired syphilis.   The  soft  palate  and  pharynx 
may  be  the  seat  of  ulceration,  which  some- 
times   becomes  phagedsenic.     The  deeper 
tissues  and  the  viscera  are  also  liable  to  be 
attacked  by  processes  similar  to  those  which 
occiir  in  the  acquired  disease,  giving  rise  to  a 
variety  of  symptoms,  and  sometimes  leading 
to  a  fatal  issue.   Some  authors  (Mr.  Hutchm- 
son  and  M.  Fournier,  for  example)  beheve 
that  early  life  may  be  passed  without  symp- 
toms, and  that  these  later  affections  may 
constitute  the  first  signs  of  inherited  taint. 

Course,  Duration,  and  Terminations  

The  course  of  syphilis  varies  very  much,  ac- 
cording to  the  individual,  and  according  to 
the  treatment  adopted.    In  the  majority  of 
cases  the  disease  runs  its  course  vtathin  a 
year  and  a  half  or  two  years ;  but  in  certain 
rare  cases  it  appears  to  end  with  the  first 
eruption;  sometimes,  perhaps,  even  earlier 
than  this.    When  tertiary  symptoms  ensue, 
the  commonest  period  for  thefr  appearance 
is  probably  from  three  to  five  years  after 
contagion  ;  but  they  may  be  delayed  for  ten 
or  twenty  years,  or  even  longer.    On  the 
other  hand,  as  has  been  already  stated,  the 
secondary  may  run  on  into  the  tertiary  sta'^e 
without  any  appreciable  interval.  When 
tertiary  symptoms  have  once  appeared,  the 
duration  of  the   disease  is  uncertain,  de- 
pending greatly  on  the  habits  and  constitution 
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of  the  patient,  and  on  the  effects  of  treat- 
ment. In  some  cases  the  patient  continues 
to  suffer  throughout  his  hfe. 

The  usual  termination  of  syphihs  is  in 
recovery,  and  this  in  many  cases  without 
treatnient,  if  the  patient  suffer  only  from  the 
more  superficial  forms  of  disease.  In  syphili- 
tic disease  of  the  viscera,  unless  it  be  recog- 
nised and  treated,  the  termination  is  fre- 
quently fatal. 

In  inherited  syphilis,  if  the  child  be  born 
with  signs  of  syphilis  it  usually  dies  ;  but 
when  it  remains  healthy  for  some  weeks  after 
birth,  the  disease  mostly  ends  in  recovery 
within  a  year,  provided  proper  treatment  be 
carried  out.  In  later  childhood,  however,  or 
in  adolescence,  even  up  to  the  thirtieth  year 
according  to  Mr.  Hutchinson,  further  symp- 
toms may  develop  ;  in  which  case  the  dura- 
tion and  termination  will  depend  greatly 
upon  their  due  recognition  and  appropriate 
treatment.  When  the  disease  is  neglected, 
death  is  a  frequent  termination,  especially 
among  the  Ul-fed  children  of  the  poor. 

Besides  what,  for  want  of  knowledge,  we 
call  idiosyncrasy,  the  course  and  duration  of 
syphihs  are  also  influenced  by  many  other 
cfrcumstances — for  example,  climate,  age, 
pregnancy,  and  the  hygienic  surroundings  of 
the  patient. 

The  greater  or  less  severity  of  the  disease, 
or  the  stage  at  which  it  may  have  arrived  in 
the  person  from  whom  it  is  contracted,  does 
not  appear  to  have  any  appreciable  influence 
on  the  course  of  acquired  syphilis. 

Complications. — Phagedcena  is  an  occa- 
sional complication  of  the  initial  lesion,  but 
more  frequently  of  the  later  ulcerating  syphi- 
hdes.  The  local  chancre  is  another  comph- 
cation,  giving  rise  to  what  has  been  termed 
the  '  mixed  chancre.'  Erysipelas  sometimes 
attacks  syphilitic  patients,  and  is  said  to  act 
beneficially  in  causing  the  disappearance  of 
certaia  obstinate  eruptions.  This  influence, 
however,  is  only  seen  in  some  chronic  cases 
when  the  patient  is  otherwise  in  fair  health. 
If  erysipelas  attack  a  cachectic  person,  with 
rapidly  spreading  lesions,  the  comphcation  is 
a  serious  one,  and  may  prove  fatal.  In  scro- 
fulous and  tuberculous  patients  sypMlis  is 
often  obstinate  and  severe.  The  skin-affec- 
tions in  such  persons  are  prone  to  ulcerate, 
and  syphilis  seems  in  some  cases  to  rouse 
the  constitutional  disease  into  activity.  The 
gouty  diathesis  also  influences  the  course  of 
"syphilis.  The  skui- eruptions  often  assume 
the  scaly  form,  and  resist  treatment  obsti- 
nately. Bright's  disease  is  a  serious  com- 
plication. Patients  whose  kidneys  are  diseased 
are  liable  to  suffer  severely,  both  as  regards 
the  superficial  tissues  and  the  internal  organs. 
Alcoholism  is  detrimental  in  two  ways:  first, 
by  its  injm-ious  influence  on  the  system  gene- 
rally ;  secondly,  by  preventing  the  proper 
■action  of  specific  remedies. 

Diagnosis. — In  the  diagnosis  of  syphihs 


much  ■will  depend  on  the  stage  at  which  the 
disease  has  arrived  when  the  patient  comes 
tmder  observation.  Before  the  incubation- 
period  has  come  to  an  end  the  diagnosis  will 
of  course  be  impossible ;  but  when  the  initial 
manifestation  with  its  accompanying  glandu- 
lar enlargement  has  appeared,  there  is  usually 
no  difficulty,  unless  some  local  complication 
be  present.  The  initial  lesion  is  distinguished 
by  its  indurated  base,  the  indolent  superficial 
character  of  the  tilceration  when  that  is  pre- 
sent, the  thin  serous  discharge,  and  the  indo- 
lent painless  enlargement  of  the  nearest  group 
of  lymphatic  glands.  The  points  of  difference 
between  the  initial  lesion  of  syphilis  and  the 
local  chancre  are  considered  elsewhere.  See 
Venereal  Sore. 

The  diagnosis  of  the  early  rashes  does  not, 
as  a  rule,  present  much  difficulty,  if  the 
general  characters  already  mentioned  be  at- 
tended to.  In  some  cases,  however,  when 
pyrexia  and  general  constitutional  distiurb- 
ance  precede  the  outbreak  of  the  eruption, 
the  symptoms  may  be  mistaken  for  those  of 
some  other  disease.  Syphilitic  roseola  has 
been  mistaken  for  measles  or  scarlatina,  and 
a  vesicular  syphUide  for  smaU-pox.  The 
various  forms  of  drug-eruption,  especially 
that  due  to  copaiba,  should  also  be  borne  in 
mind.  In  doubtful  cases,  careful  attention 
to  the  temperature,  and  the  condition  of  the 
tongue,  throat,  and  air-passages,  together  with 
the  presence  or  absence  of  other  signs  of 
syphilis,  will  usually  decide  the  question  in  a 
few  days.  The  colotir  of  a  syphihde  or  scar,  no 
matter  how  coppery  it  may  be,  is  by  itself 
of  little  value  from  a  diagnostic  point  of  view. 

It  is,  however,  at  a  later  stage — ^perhaps 
many  years  after  contagion,  and  long  after 
the  disappearance  of  outward  signs  of  the 
disease — that  the  diagnosis  presents  most 
difficulty  to  the  physician.  For  example,  a 
patient  comes  with  obscure  symptoms,  point- 
ing to  some  lesion  of  the  nervous  system, 
lungs,  liver,  or  other  viscus.  In  such  cases 
the  skin  and  mucous  membrane,  particularly 
that  of  the  mouth  and  throat,  should  be  care- 
fully inspected,  and  the  bones  and  testes 
examined  for  irregularity  or  swelhng.  The 
eyes  may  afford  important  aid,  by  the  detec- 
tion of  iritic  adhesions  or  changes  in  the 
deeper  structures.  The  presence  of  local 
paralyses,  especially  of  the  ocular  muscles,  is 
a  valuable  diagnostic  sign.  The  absence  of 
signs  or  characters  distinctive  of  other  dis- 
eases— cancer  or  tuberculosis,  for  example — 
is  often  also  of  value  in  doubtful  cases. 

When  no  conclusive  information  can  be 
gained  from  any  of  these  soiu-ces,  the  history 
becomes  of  the  greatest  importance.  A  vene- 
real sore  with  lumps  m  the  groms,  and  fol- 
lowed by  a  rash  on  the  skin,  sore  throat  or 
tongue,  loss  of  hair,  pains  in  the  bones  worse 
at  night,  and  bad  eyes,  are  some  of  the  points 
that  should  be  inquired  into,  and  in  women 
the  occurrence  of  abortion  or  of  stiU-birth. 
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In  investigating  the  history  of  a  supposed 
syphilitic  person,  it  should  be  borne  in  mind 
that  syphiha  is  not  necessarily  a  venereal 
disease,  and  that  consequently  the  initial 
lesion  may  have  been  far  away  fi'om '  the 
genital  organs ;  also  that  the  early  mani- 
festations, particularly  in  women,  may  be  so 
slight  and  so  evanescent  as  to  escape  obser- 
vation.   Again,  some  may  have  forgotten 
that  they  have  suffered  from  earlier  signs; 
and  others  who  do  remember,  obstinately 
conceal  the  fact.    However  this  may  be,  the 
practitioner  fi-equently  fails  to  elicit  any  clear 
history  of  earlier  manifestations  in  those 
who  suffer  from  visceral  syphilis.  Some  times 
also,  for  various  reasons,  the  history  cannot 
be  inquired  into.    If  neither  the  symptoms 
present  at  the  time,  nor  inspection  of  the 
patient's  body,  nor  the  method  of  exclusion, 
nor  the  history  of  the  case,  separately  or 
combined,  suffice  to  render  the  diagnosis 
clear,  specific  remedies  should  be  adminis- 
tered, and  their  effect  awaited  before  an 
opinion  is  given.    But  it  is  well  to  be  cau- 
tious in  drawing  conclusions  from  such  evi- 
dence.   The  failure  of  specifics,  in  an  affec- 
tion of  the  nervous  system  for  instance, 
does  not  prove  that  the  case  is  not  syphilitic, 
for  they  may  not  have  been  given  early 
enough  to  check  the  disease.     Again,  im- 
provement may  occur  under  mercury  or 
iodides  in  cases  where  there  is  no  syphilis. 

In  the  diagnosis  of  inherited  szjphiUs  at 
an  early  stage,  snuffling  and  eoryza,  when 
well  marked,  are  of  much  importance. 
Eadiating  cracks  around  the  mouth  and 
nostrils  are  also  valuable  signs.  Besides  the 
eruption  on  the  skin,  especially  that  of  the 
buttocks  and  soles  of  the  feet,  mucous 
patches  should  be  looked  for  about  the 
mouth,  anus,  and  genital  organs.  Pemphigus 
of  the  palms  or  soles  is  nearly  always  syphi- 
Htic,  but  it  is  rare.  Enlargement  of  the 
spleen  is  a  valuable  corroborative  sign.  The 
bones  of  the  skull  and  hmbs  should  always 
be  examined  for  osteophytes  or  epiphysial 
enlargement.  It  must  be  remembered  also 
that,  though  pallor  and  wasting  are  common 
a  syphihtic  child  who  suffers  but  slightly 
may  retain  a  healthy  appearance  throughout. 

In  later  childhood  and  adolescence  the 
most  valuable  diagnostic  signs  are  the  low 
stature  and  puny  development  ;  the  dull 
pasty  complexion  ;  radiating  scars  about  the 
mouth  ;  the  promment  forehead  ;  the  broad 
and  sunken  bridge  of  the  nose ;  signs  of 
present  or  past  mischief  in  the  cornea,  iris 
or  choroid ;  the  dwarfed  and  notched  median 
upper  mcisors;  deafoess  without  otorrhoea- 
nodes  on  the  bones ;  unhealthy  ulceration', 
often  _  closely  resemblmg  lupus,  or  its  scars 
especiaUy  of  the  face  or  throat.  Here,  again' 
if  no  conclusive  signs  be  present,  the  historv 
becomes  most  important,  both  of  the  patient 
himself  and  of  his  immediate  relations,  and 
here  also  the  diagnosis  has  occasionally  to 


be  postponed  until  antisyphilitic  remedies 
have  been  administered.  Lastly,  it  is  too 
often  forgotten  that  syphilis  m  children  is 
not  necessarily  mherited,  but  that  it  may 
have  been  acqmred  by  suckling  or  m  some 
other  way. 

Prognosis.— This,  in  the  great  majority  of 
cases,  is  favourable,  if  the  patient  be  other- 
wise in  good  health,  of  temperate  habits, 
and  especially  if  his  disease  be  properly 
treated  at  an  early  period.  The  effect  of 
other  _  constitutional  diseases  has  already 
been  indicated  among  the  complications  of 
syphilis.  Probably  nothing  tends  more  to 
prolong  and  aggravate  the  course  of  syphilis 
than  habits  of  drinking.  In  persons  given  to 
alcohol,  therefore,  the  prognosis  should  always 
be  guarded. 

An  interesting  question,  and  one  on  which 
further  information  is  needed,  is  whether 
any  trustworthy  data  as  regards  prognosis 
can  be  gained  from  the  character  of  the  early 
manifestations.  Neither  the  length  of  incu- 
bation, nor  the  amount  of  induration  or  ul- 
ceration of  the  initial  lesion,  has  been  shown 
to  afford  any  trustworthy  evidence  as  regards 
prognosis.  Early  g.eneral  glandular  enlarge- 
ment is  often  an  tmfavourable  sign.  Persons 
thus  affected  become  anaemic,  and  conse- 
quently more  liable  to  grave  affections.  As 
regards  the  early  syphilides,  it  may  he  men- 
tioned that  the  ordinary  general  macular 
and  papular  eruptions  appear  to  be  less 
common  precursors  of  late  visceral  affections 
than  early  rashes  that  are  iU-marked  and 
scanty.  Obstinate,  frequently  recurring 
lesions  of  the  skin  and  mucous  membrane 
also  are  rarely  associated  with  visceral  disease. 
In  connexion  with  this  may  be  mentioned 
the  frequent  failure  of  the  physician  to  elicit 
any  history  of  early  symptoms  in  those  who 
suffer  at  a  later  period  from  grave  visceral 
affections,  especially  from  syphihs  of  the 
nervous  system. 

In  the  cases  of  malignant  or  galloping 
syphihs,  in  which  ulcerating  and  rapidly 
spreading  lesions  attack  the  skin  and  mu- 
cous membranes,  and  are  associated  with  a 
tendency  to  phagedsena  and  great  prostration 
at  an  early  period  after  infection,  the  pro- 
gnosis should  be  guarded ;  the  patient  may 
die  worn  out  by  the  pain  and  profuse  dis- 
charge of  the  superficial  lesions,  or  of  some 
acute  affection.  In  syphihtic  disease  of  any 
of  the  internal  organs,  the  prognosis  will 
depend  greatly  on  its  early  recognition  and 
treatment. 

One  of  the  most  important  points  to  be 
considered  in  prognosis  is  the  way  in  which 
the  patient  has  been  treated.  For,  although 
we  do  not  yet  know  any  certain  sign — save 
re-mfection— which  proves  that  syphihs  has 
come  to  an  end,  it  may  with  much  confidence 
be  stated  that  if  mercurial  treatment  have 
been  begun  at  an  early  period,  and  continued 
a  sufficient  length  of  time,  and  if  the  patient 
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be  constitutionally  robust  and  of  temperate 
habits,  the  chances  are  very  greatly  in  favoxir 
of  complete  subsidence  of  the  disease  within 
two  years  after  contagion. 

Much  of  what  has  been  said  as  to  the 
prognosis  of  acquired  syphilis  applies  also  to 
the  inherited  form  of  the  disease.  A  child  in 
whom  symptoms  do  not  appear  until  several 
weeks  after  birth,  who  is  well  cared  for, 
properly  fed,  and  who  receives  proper  medi- 
cal treatment,  will  probably  recover ;  one 
who  is  iU-fed  and  neglected  will  most  prob- 
ably die.  Indeed,  among  the  children  of  the 
poor,  syphilis  is  one  of  the  most  fatal  diseases 
of  infantile  life. 

Treatment.  —  1.  Preventive  Treat- 
ment.— At  the  present  time  there  are  un- 
fortunately no  State  regulations  to  check 
the  spreading  of  venereal  diseases  in  this 
country. 

Among  individuals  the  strict  daily  ob- 
servance of  cleanliness,  too  often  neglected 
by  both  sexes,  constitutes  the  best  protection 
against  disease,  and  by  preserving  the  epi- 
thelial surface  in  a  sound  and  healthy  con- 
dition would  of  itself,  if  generally  practised, 
do  much  towards  reducing  the  prevalence  of 
syphilis. 

There  is  no  trustworthy  evidence  that 
syphilis  can  be  cut  short  by  removal  or 
destruction  of  the  initial  lesion. 

Every  person  who  contracts  syphilis 
should  be  warned  of  the  danger  of  com- 
municating it  to  others.  Sexual  intercourse 
should  be  prohibited  while  the  disease 
remains  active.  This  direction  should  never 
be  omitted,  as  many  patients  are  unaware 
that  they  are  liable  to  communicate  the 
disease  after  the  initial  manifestation  has 
healed. 

The  contagious  nature  of  the  lesions  of  the 
mouth  and  throat  should  also  be  pointed 
out,  and  the  consequent  risk  of  contagion  by 
kissing,  or  by  the  use  of  drinking-vessels, 
pipes,  towels,  or  other  articles  in  common 
with  other  persons. 

The  question  of  marriage  in  relation  to 
syphU'is  is  one  of  great  importance,  and  it  is 
the  duty  of  the  practitioner  to  prevent  the 
contamination  of  a  healthy  person,  or  the 
procreation  of  syphilitic  children,  whenever 
it  is  in  his  power  to  do  so.  No  person  who 
shows  signs  of  active  syphOis  should  be  per- 
mitted to  marry,  however  long  a  time  may 
have  elapsed  since  contagion ;  for  although 
communication  of  the  disease  is  probably 
rare  after  two  years  have  gone  by,  it  may 
take  place  after  ten  years,  or  even  longer  in 
neglected  cases.  It  has  already  been  stated 
that  syphilis  visually  ceases  to  be  active 
within  two  years  after  contagion;  but  this 
is  not  always  so.  After  the  last  symptoms 
have  disappeared,  there  shoiild  be  an  interval 
of  at  least  a  year  before  marriage  takes  place ; 
but  the  period  between  contagion  and  mar- 
riage should  never  be  less  than  three  years. 


If  the  treatment  during  the  early  stages  have 
not  been  systematic  and  prolonged,  it  will 
often  be  advisable  to  subject  the  candidate 
for  marriage  to  a  course  of  mercury  for  about 
three  months,  and  after  this  to  keep  him 
under  observation  for  a  year  before  the 
marriage  takes  place. 

The  spread  of  syphilis  from  children  to 
nurses,  and  vice  versa,  must  also  be  guarded 
against,  and  the  practitioner  should  never 
allow  a  syphilitic  child  to  be  entrusted  to  a 
healthy  wet-nurse,  nor  a  syphiUtic  woman  to 
suckle  a  healthy  child. 

2.  Curative  Treatment.  —  The  treat- 
ment of  syphilis  may  be  divided  into 
(a)  general ;  (6)  specific ;  and  (c)  local  treat- 
ment. 

(a)  General  treatment. — Syphilis  is  essen- 
tially a  debilitating  disease  ;  hence  it  is  most 
important  that  the  general  health  of  the 
patient  should  be  supported  by  nourishing 
diet,  good  air,  warm  clothing,  extreme 
moderation  as  regards  alcoholic  liquors, 
cleanliness,  cheerful  society,  and  moderate 
exercise  in  the  open  air.  In  most  cases  the 
patient  may  follow  his  usual  employment, 
unless  it  involve  prolonged  exposure  to  damp 
and  cold.  The  skin  should  be  stimulated  to 
act  freely,  by  the  frequent  use  of  soap  and 
water,  and  an  occasional  vapour  or  Turkish 
bath  if  thought  desirable.  Some  woollen 
material  should  be  worn  next  the  skin,  and 
chills  avoided  as  much  as  possible.  Smoking 
in  moderation  may  be  allowed,  as  long  as  the 
mouth  and  throat  remain  free  ;  but  when 
syphilitic  lesions  are  present,  it  should  always 
be  discontinued,  and  if  they  show  a  tendency 
to  recm'  smoking  should  be  abandoned  alto- 
gether. Regular  action  of  the  bowels  is  also 
important. 

(6)  Sjjeci/ic  treatment. — Besides  attention 
to  the  general  health  of  the  patient  on 
ordinary  principles,  the  administration  of 
certain  drugs  which  are  known  to  have 
specific  influence  over  syphilis  should  never 
be  omitted,  however  mild  the  earUer  mani- 
festations of  the  disease  may  be.  For  although 
syphilis  tends  in  most  cases  to  subside  spon- 
taneously, it  does  not  do  so  in  all;  and  in 
the  present  state  of  our  knowledge  we  have 
no  certain  means  of  distinguishing  at  the 
onset  the  cases  which  will  get  well,  fr'om 
those  in  which  tertiary  symptoms  will 
follow.  There  is  also  much  evidence  to 
show  that,  when  proper  and  sufiicient  treat- 
ment has  been  carried  out  in  the  earUer 
period,  the  danger  of  later  manifestations  is 
very  much  less  than  in  cases  that  have  been 
untreated,  or  treated  only  by  ordinary  means. 
Again,  in  some  of  the  gravest  cases  of 
visceral  syphilis  the  history  of  early  signs  is 
defective,  suggesting  that  they  have  been  so 
slight  as  to  have  been  overlooked,  and  conse- 
quently untreated. 

The  special  drugs  now  abnost  exclusively 
used  in  the  treatment  of  syphihs  are  mercury, 
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and  the  various  salts  of  iodine.  Probably 
the  former  only  can  be  looked  on  as  a  perma- 
nent remedy.  The  iodides  are  of  great  value 
in  some  of  the  earlier  as  well  as  in  most  of 
the  later  manifestations  of  syphilis ;  but  the 
effects  are  not  always  lasting,  and  therefore 
they  cannot  be  trusted  to  alone. 

Much  of  the  prejudice  against  the  use  of 
mercury  has  arisen  from  the  fact  that  in 
former  times  its  administration  was  carried 
to  a  poisonous  extent.  It  is  now  known  that 
salivation  is  hardly  ever  necessary,  and 
that  if  the  drug  be  properly  administered 
in  suitable  doses,  it  acts  as  a  tonic,  syphihtic 
patients  rapidly  improving  in  health  and 
gaining  weight  under  its  use. 

As  soon  as  induration  at  the  site  of  con- 
tagion, and  multiple  indolent  enlargement  of 
the  proximate  lymphatic  glands,  make  the 
diagnosis  of  syphihs  certain,  mercury  should 
be  given.  For  aU  the  symptoms  of  the 
secondary  stage,  also,  mercury  is  appropriate. 
And  in  the  later  stages  it  should  be  used  in 
conjunction  with  iodides,  as  well  as  in  cases 
where  the  iodides  fail  to  relieve.  Mercury 
may  be  given  to  almost  all  persons  when  its 
use  is  indicated,  but  its  effect  must  be  care- 
fully watched  if  the  patient  be  in  feeble  health, 
or  the  subject  of  disease  of  the  kidneys. 

Before  a  mercurial  course  is  begun  the 
mouth  should,  as  far  as  possible,  be  put  in 
a  healthy  condition.  Unsound  teeth  should 
be  stopped  or  removed,  and  tartar  got  rid  of. 
If  the  gums  are  spongy,  an  alum  mouth-wash 
should  be  used  frequently.  The  patient 
should  also  be  warned  that  fruit  and  green 
vegetables  may  cause  diarrhoea  during  a 
course  of  mercury.  Milk  usually  agrees 
well,  and  may  be  taken  freely. 

When  mercury  is  taken  in  syphilis,  the 
patient  usually  improves  rapidly.  If  a  rash 
be  present  it  soon  begins  to  fade,  and  ulcer- 
ated surfaces  begin  to  heal.  AU  the  neces- 
sary results  are  usually  attained  without 
any  or  with  only  the  slightest,  visible  effect 
on  the  gums. 

Mercury  should  be  given  for  at  least  a 
year  after  contagion.  During  this  period  it 
will  be  necessary  to  omit  the  drug  from  time 
to  tune,  and  perhaps  to  vary  its  form :  but 
what  should  be  the  length  of  each  course, 
and  what  the  length  of  the  intervals,  are 
questions  that  must  be  decided  according  to 
the  s;^ptoms  that  appear,  and  according  to 
the  effects  of  mercury  in  each  case.  After 
the  first  year  no  general  rules  can  be  laid 
down.  As  long  as  there  are  signs  of  syphilis 
treatment  must  of  course  be  carried  out  •  but 
the  particular  drug  to  be  chosen,  its  dose 
and  the  length  of  tune  it  should  be  continued' 
ought  to  depend  on  what  has  been  learned 
beforehand  about  the  patient  and  his  maladv 
as  well  as  on  the  treatment  he  has  already 
undergone.  ^ 
Mercury  may  be  introduced  into  the 
system  m  various  ways— by  the  stomach, 


rectum,  vagina,  skin,  or  subcutaneous  tissues ; 
but  its  action  is  essentially  the  same  by 
whatever  chaimel  it  is  administered. 

In  the  majority  of  cases  mercury  may  be 
most  conveniently  given  by  the  mouth. 
In  early  syphilis  blue   pill  usually  fulfils 
aU  the  requu-ements  of   the   case  ;  and 
the  vsrriter  has  found  this  more  generally 
useful  and  less  likely  to  disagree  than  grey 
powder.    If  no  urgent  symptoms  be  present, 
a  grain  of  one  or  other  of  these  preparations 
may  be  given,  with  a  little  extract  of  gentian, 
three  or  four  times  a  day,  immediately  after 
meals.  _  Quinine  or  reduced  iron  may  be 
added,  if  thought  desirable,  but  opium  is 
usually  tmnecessary.     In  such  small  doses 
mercury  rarely  causes  either  stomatitis  or 
purging,  but  the  possibility  of  both  should 
always  be  mentioned  to  the  patient.  If,  how- 
ever, a  rapid  effect  be  desired — in  iritis,  for 
example — 2  or  3  grains  of  blue  pill,  with  \  or 
grain  of  opium,  may  be  given  three  or  four 
times  a  day,  the  patient  being  kept  indoors, 
until  the  requisite  effect  is  produced,  after 
which  the  drug  should  be  given  less  fre- 
quently, or  be  reduced  in  quantity.    If  a 
mild  degree  of  salivation  be  inadvertently  set 
up,  the  mercury  should  be  discontinued  for 
a  time,  a  purge  administered,  and  the  mouth 
washed  out  frequently  with  an  alum  or 
chlorate  of  potassium  gargle.  See  Mercury, 
Diseases  Arising  from ;  and  Salivation. 

The  green  iodide  of  mercury  is  an  active 
salt,  which  is  largely  used  on  the  Continent, 
especially  in  France,  but  it  is  more  liable  to 
decomposition  and  to  cause  irritation  than 
the  forms  just  mentioned.  It  may  be  given 
in  doses  of  ^  to  1  gram,  with  a  little  opium, 
twice  or  thrice  a  day. 

The  perchloride  of  mercury  is  mostly  given 
in  the  later  and  more  chronic  forms  of  syphi- 
lis, but  in  the  early  stages  it  is  sometimes 
better  borne  than  almost  any  other  prepara- 
tion. _  It  may  be  prescribed  in  doses  of  ^  to 
^  grain,  either  in  a  mixture  with  iodide  of 
potassium  or  with  perchloride  of  iron,  or  in 
a  piU,  according  to  circumstances.  The  red 
iodide_  is  also  useful,  especially  in  cases  of 
relapsing  scaly  syphilides. 

"When  other  preparations  purge  or  other- 
wise disagree,  the  tannate  of  mercury  in  1  or 
1^  grain  doses  sometimes  answers  well. 

A  mixture  of  sarsaparilla  and  aromatics 
with  antimony  or  mercury,  known  as  Zitt- 
mmm's  decoction,  is  sometimes  useful  in 
tertiary  syphilis. 

Inunction  is  very  effective,  but  it  is 
troublesome  to  the  patient ;  hence  he  often 
neglects  to  carry  it  out  properly.  It  may  be 
employed  whenever  mercury  is  indicated, 
20  to  60  grains  of  mercurial  ointment  being 
rubbed  in  every  night,  or  every  other  night, 
as  required.    See  Inunction. 

The  mercurial  vapowr-haili  is  beneficial 
in  certain  cases,  especially  those  of  wide- 
spread rash.   See  Fumigation. 
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Subcutaneous  or  rather  intra-muaoular 
injectdon  is  probably  the  quickest  way  of 
obtaining  the  effects  of  mercury,  but  it  is 
more  or  less  painful,  and  not  altogether  free 
from  risk;  hence  it  is  only  to  be  recom- 
mended when  other  means  fail,  or  in  very 
Tirgent  cases.  Nearly  every  known  prepara- 
tion of  mercury,  soluble  and  insoluble,  has  in 
turn  been  employed,  but  there  is  no  general 
agreement  as  to  which  is  the  best.  A  solution 
contaming  1  part  of  the  red  iodide  with 
sufficient  iodide  of  sodium  to  dissolve  it  in 
64  parts  of  water  answers  weU.  Dose,  6  to  8 
minims. 

The  salts  of  iodine  are  principally  used  in 
the  treatment  of  tertiary  syphilis ;  but  it  is  a 
mistake  to  look  upon  them  as  adapted  only 
for  that  stage.  In  the  secondary  period,  and 
in  cases  where  the  lesions  partake  of  the 
characters  of  both  stages,  the  iodides  may 
often  be  advantageously  combined  with  mer- 
cury. Speaking  generally,  the  writer  beheves 
that  the  iodides  are  indicated  when  there  is 
evidence  of  a  marked  tendency  to  new-growth 
at  any  time  after  the  primary  stage.  In 
cases  where  the  symptoms  have  been  con- 
trolled by  iodine,  mercury  should,  as  a  rule, 
be  given  to  complete  the  cure. 

Iodide  of  potassium  is  the  salt  most  fre- 
quently used  ;  but  the  iodides  of  sodium  and 
of  ammonium  are  also  employed.  The 
action  of  aU  is  similar,  but  the  sodium  and 
ammoniimi  salts  appear  to  be  less  depressing. 
They  may  be  given  separately  or  combined. 
The  dose  of  the  iodides  varies  from  2  or  3  to 
100  grains  or  even  more.  In  ordinary  cir- 
cmnstances  it  is  best  to  begin  with  3  or  4 
grains,_with  a  Httle  carbonate  of  ammonium, 
three  times  a  day,  and  to  increase  the  dose  if 
necessary.  In  urgent  cases,  such  as  those 
of  naso-pharyngeal  disease,  in  which  de- 
formity is  threatened,  as  well  as  in  some  cases 
of  visceral  disease,  particularly  in  syphilitic 
affections  of  the  nervous  system,  from  10  to 
20  grains  may  be  given  at  first,  and  the  dose 
rapidly  increased  until  some  effect  is  pro- 
duced. In  such  cases,  also,  it  will  often 
be  prudent  to  carry  out  inunction,  or  the 
subcutaneous  injection  of  mercury,  at  the 
same  time.  The  iodides  should  be  given 
well  diluted  ;  and  any  of  the  bitter  infusions, 
or  tartarated  iron,  may  be  added  when  their 
use  is  indicated.  Milk  is  an  excellent  vehicle, 
especially  in  the  case  of  children.  Iodides 
may  also  be  effectively  administered  jjer  rec- 
tum. 

Donovan's  solution  (Liquor  arsenii  et  hy- 
drargyri  iodidi,  B.P.)  acts  well  in  many  of 
the  later  affections  of  the  skin  and  mucous 
membranes.  The  dose  is  from  10  to  30 
minims. 

Iodoform  is  occasionally  given  internally 
in  the  later  stages  of  syphilis ;  but  it  fre- 
quently causes  gastric  and  intestinal  irritation. 
The  dose  is  about  a  grain,  in  the  form  of  a  piU. 

The  bromides  of  potassium,  sodium,  and 


ammonium  are  serviceable  in  certain  cases 
of  syphilitic  affection  of  the  nervous  system. 
They  may  be  given  alone  or  with  iodide^, 
according  to  circumstances. 

Besides  the  foregoing  remedies,  many 
others  may  be  required  in  the  treatment  of 
syphihs.  L-on  and  nux  vomica  or  strych- 
nine are  drugs  that  are  frequently  of  the 
greatest  value,  either  in  conjunction  with 
specifics  or  with  quinine.  Cod-liver  oil  also 
is  valuable  in  many  cases.  SarsapariUa  is 
sometimes  beneficial  in  enabling  the  patient 
to  bear  large  doses  of  iodide ;  it  is  also  often 
useful  during  or  after  a  prolonged  course  of 
specifics.  Mineral  acids  and  vegetable 
bitters  are  often  of  service  during  the  inter- 
vals of  specific  treatment.  Opium  is  some- 
times necessary  to  prevent  the  purgative 
action  of  mercury,  especially  when  large 
doses  are  taken,  as  well  as  to  reUeve  pain 
in  some  of  the  affections  produced  by 
syphilis. 

Certain  bathing  resorts  which  possess  sul- 
phur springs — Aix-la-ChapeUe,  for  example — 
have  become  noted  for  the  cure  of  syphilis ; 
and  there  can  be  no  doubt  that  great  benefit 
is  often  derived  from  the  course  of  treatment 
pursued  at  such  places.  The  good  results, 
however,  are  due  rather  to  a  combination  of 
specific  remedies  and  diaphoresis,  with  strict 
attention  to  diet  and  general  hygiene,  than  to 
any  special  virtues  of  the  waters  themselves. 

When  syphilis  is  compUcated  with  scrofula, 
gout,  rheumatism,  or  other  disease,  the  appro- 
priate remedies  should  be  given  with  those 
proper  for  syphihs,  or  temporarily  substituted 
for  them  according  to  circumstances. 

A  certain  number  of  persons  are  either 
unusually  susceptible  or  imusuaUy  insuscep- 
tible to  mercury  or  iodides  in  ordinary  doses. 
Nearly  all  such  cases,  however,  can  be  man- 
aged by  making  the  dose  small  enough  or 
large  enough  as  the  case  may  be,  by  com- 
bining tonics  or  sedatives  with  the  specific, 
or  by  altering  the  mode  of  administration, 
together  with  strict  attention  to  diet  and  the 
manner  of  living  generally. 

(c)  Local  treatment. — The  initial  lesion  of 
syphilis  usually  requires  only  cleanhness,  and 
the  application  of  a  little  calomel  powder  or 
black  wash.  If  the  sore  suppurate,  it  should 
be  cleaned,  dried,  and  dressed  with  finely 
powdered  iodoform.  Phagedsena  must  be 
treated  by  immersion,  caustics,  or  the  actual 
cautery,  while  the  general  health  receives 
attention  {see  Venereal  Sore).  If  the  lymph- 
atic glands  become  tender  or  inflamed,  warm 
fomentations  should  be  applied,  and  the  pa- 
tient kept  lying  down.  If  an  abscess  form,  it 
must  be  treated  according  to  the  directions 
given  in  the  article  on  Bubo,  Venereal. 

The  early  eruptions  on  the  skin  rarely  re- 
quire local  treatment :  oleate  of  mercury 
may  be  used  for  conspicuous  spots.  Erosions 
or  fissures  may  be  dressed  with  an  ointment 
of  calomel  and  vaselme,  or  with  iodoform. 
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In  the  scaly  affections  of  the  palms  and 
soles,  an  omtment  of  ammoniatecl  mercury 
and  oxide  of  zinc  may  be  well  rubbed  in 
at  bedtime,  gloves  being  worn  during  the 
night.  Mercurial  plaster  also  is  often  a 
useful  application.  Mucoxis  patches  should 
be  cleansed  and  dried  several  times  daily, 
powdered  with  calomel  and  oxide  of  zinc, 
and  covered  with  dry  lint.  If  they  are 
large  and  prominent,  carbolic  acid  or  acid 
nitrate  of  mercury  may  be  applied.  Cracks 
and  ulcers  about  the  nails  should  be  dressed 
with  red  oxide  of  mercury  ointment. 

Ulcers  or  fissures,  or  mucous  patches  of 
the  lips,  tongue,  mouth,  and  throat  should 
be  touched  with  carbohc  acid,  and  an  alum  or 
borax  wash  used  frequently,  especially  after 
eating.  Other  valuable  applications  are  a 
mouth-wash  of  perchloride  of  mercury  ^  to 
i  grain  to  the  ounce,  or  a  stronger  solution 
apphed  with  a  mop,  and  a  solution  of  chromic 
acid,  from  10  to  20  grains  to  the  ounce  of 
water.  For  the  later  ulcers  mternal  treat- 
ment is  of  great  importance. 

Ulcers  and  chinks  about  the  nostrils 
should  be  kept  moist  with  red  oxide  of  mer- 
cury and  vaseHne  ointment.  When  necrosis 
of  the  nasal  or  palatal  bones  has  occurred,  a 
lotion  of  permanganate  of  potassium  or  chlori- 
nated soda  should  be  used  with  a  syringe  or 
as  a  coarse  spray,  and  the  fragments  removed 
as  soon  as  they  become  loose.  The  early 
affections  of  the  larynx  usually  disappear 
without  local  treatment.  In  the  later  affec- 
tions general  treatment  is  most  important, 
but  tracheotomy  may  sometimes  be  required. 

Ulcers  about  the  anus  require  careful 
cleansmg  and  the  apphcation  of  calomel  or 
iodoform  ointment.  For  ulceration  within 
the  rectum  iodoform  suppositories  and  as- 
trmgent  injections  should  be  used.  In  stric- 
ture of  the  rectum  careful  dilatation  by 
means  of  bougies  may  be  tried.  In  extreme 
cases  rectotomy,  or  even  colotomy,  may  have 
to  be  performed. 

As  regards  the  bones,  the  pain  produced  by 
early  nodes  is  relieved  by  painting  with  a 
solution  of  iodine.  As  a  rule,  nodes  should 
not  be  opened.  If  necrosis  take  place,  the 
dead  bone  should  be  removed  as  soon  as  it 
becomes  loose. 

In  iritis,  besides  the  prompt  administration 
of  mercury,  a  solution  of  sulphate  of  atropine 
(1  gram  to  2  drachms)  should  be  dropped 
into  the  eye  every  two  hours  till  the  pupU  is 
well  dilated.  Afterwards  a  weaker  solution  may 
be  used  to  keep  up  the  effect.  In  interstitial 
keratitis  also  atropine  should  be  used.  Iri- 
dectomy is  occasionally  necessary.  In  cho 
roiditis  and  retmitis  leeching  is  sometimes 
useful  when  there  is  much  pain,  but  consti- 
tutional treatment  is  more  important. 

In  syphihtic  orchitis  a  suspensory  bandage 
should  be  worn,  but  other  local  treatment  is 
usually  unnecessary,  unless  a  gumma  break 
down  and  fungous  protrusion  occur,  in  which 
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case  support  should  be  given  by  strapping. 
Syphdides  of  the  female  genital  organs 
should  be  dressed  with  iodoform,  and  the 
application  of  strong  carboHc  acid  is  also 
olten  beneficial.  If  the  cervix  uteri  be  af- 
fected, vagmal  injections  will  be  needed  as 
well. 

Treatment  of  Inherited  Syphilis  — 

Preventive  treatment — If  a  syphihtic  m*an 
have  a  relapse  after  marriage  with  a  healthy 
woman,  he  ought  at  once  to  desist  from  inter- 
course— indeed,  from  contact  of  every  kind  

and  undergo  thorough  treatment.  The  Mofe 
also  should  be  watched,  that  treatment  may 
be  begun  as  early  as  possible,  if  she  have 
contracted  the  disease.  A  woman  who  has 
borne  a  syphihtic  child  should  be  treated 
with  mercury  whether  she  show  signs  herself 
or  not. 

Treatment  of  the  child. — Mercurial  treat- 
ment should  always  be  adopted  as  soon  as 
symptoms  appear.  Grey  powder  may  be 
given  in  one-graua  doses  twice  a  day.  Or  a 
strip  of  flannel  smeared  with  diluted  mer- 
curial ointment  may  be  worn  round  the 
waist.  The  ointment  should  be  renewed 
every  night,  and  the  skin  cleansed  every 
thfrd  day.  Some  preparation  of  iron  and 
cod-hver  oil  are  also  often  useful.  Treatment 
should  be  contmued  for  a  few  weeks  after  all 
symptoms  have  disappeared. 

Iodide  of  potassium  is  most  valuable  in 
the  later  forms  of  disease.  The  rules  for  its 
employment,  alone  or  with  mercury,  are  the 
same  as  in  acquired  syphilis,  but  the  dose 
must  of  course  be  adapted  to  the  age  of  the 
patient. 

The  local  treatment  of  the  syphilitic  affec- 
tions of  children  is  similar  to  that  recom- 
mended for  adults.  When  the  nostrils  are 
obstructed  by  inspissated  mucus,  they  must 
be  carefully  cleansed  with  a  borax  and 
glycerine  lotion  by  means  of  a  camel's-haur 
brush,  and  sores  dressed  with  diluted  red 
oxide  of  mercury  ointment. 

The  general  management  and  d^et  of 
syphihtic  children  are  most  important. 
Whenever  the  mother  can  suckle  her  child, 
she  should  do  so.  If  this  be  impossible,  a 
wet-nurse  who  has  afready  suffered  from  the 
disease  is  the  best  substitute.  If  neither  be 
available,  ass's,  goat's,  or  cow's  milk  must 
be  given.  Extreme  cleanliness  and  fresh  air 
are  essential.  Arthub  Cooper. 

S YRIIfGOMYELIA  {cripiy^,  a  cavity ; 
and  fxvekos,^  the  marrow). — ^A  name  under 
which  Ollivier  grouped  numerous  cases  in 
which  cavities  of  different  kinds  were  met 
with  within  the  substance  of  the  spinal  cord. 
See  Spinal  Cord,  Special  Diseases  of,  No.  21.* 

SYSTOLIC— Of  or  belonging  to  the 
systole  or  contraction  of  the  heart,  and 
usually  associated  with  the  cardiac  impidse 
or  sounds,  or  with  murmurs.  See  Physical 
Examination. 
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TABES  {tabes,  a  consumption). — A  term 
formerly  employed  to  denote  consumption  or 
wasting  of  the  body. 


TABES  DORSALIS.— Synon.  :  Loco- 
motor Ataxy ;  Fr.  Ataxie  Locomotrice ;  Ger. 
Qrwue  Degeneration  der  Hinterstrdnge  des 
RiickenmarTiS. 

Definition. — A  disease  of  the  spinal  cord 
alone,  or  of  the  spinal  cord  and  peripheral 
nerves;  manifested,  when  considerable,  by 
incoordination  of  movement,  peculiar  pains, 
defective  sensibility,  and  loss  of  muscle-reflex 
action  (myotatic  irritability). 

Etiology. — Males  suffer  more  frequently 
than  females,  the  proportion  being  about  ten 
to  one.    A  neurotic  heredity  can  occasion- 
ally be  traced;  seldom  direct  inheritance. 
Amongst  individual  causes  one  greatly  ex- 
ceeds the  rest,  namely,  the  influence  of  syphi- 
hs.  "When  every  allowance  is  made  for  acci- 
dental coincidence,  it  is  found  that  in  at  least 
one-half  the  cases  the   coincidence  must 
depend  upon  causal  relationship,  and  it  is 
probable  that  this  is  true  of  a  considerably 
larger  proportion.    The  interval  between  the 
primary  manifestations  of  syphilis  and  the 
first  symptoms  of  tabes  varies  from  one  to 
twenty  years.    It  is  rarely  less  than  three 
years,  although  cases  have  occurred  in  which 
the  first  symptoms  have  actually  occurred 
during  the  active  stage  of  syphilis.  But 
syphilis  is  not  the  only  cause,  and  in  a  few 
cases  (less  than  10  per  cent,  of  the  whole)  it 
can  be  excluded  with  confidence.   The  other 
causes  operative  are  traumatism,  exposure  to 
cold  and  wet,  and  over-exertion.  Alcoholic 
and  sexual  excess  are  also  probable  factors  in 
its  production  ;  and  it  occurs  sometimes  as  a 
sequel  to  certain  acute  diseases,  such  as  acute 
rheumatism,  typhoid  fever,  and  diphtheria. 
Symptoms  of  tabes  also  occasionally  precede 
other  diseases  of  the  spinal  cord,  such  as 
myelitis,  such  sequence   being  especially 
common  in  syphilitic  subjects.    This  consti- 
tutes the  variety  which  is  known  as  '  secon- 
dary tabes.' 

Anatomical  Characters.— In  most  cases 
the  spinal  cord  presents  changes  visible  to 
the  naked  eye.  These  consist  in  a  grey  trans- 
lucent appearance  of  the  posterior  columns. 
The  whole  of  these  columns  may  be  thus 
changed  or  only  parts  of  them,  the  extent  of 
the  changes  being  usually  proportional  to  the 
severity  and  duration  of  the  disease.  With  the 
microscope  this  change,  or  '  sclerosis  '  as  it  is 
called,  is  found  to  consist  in  an  overgrowth  ot 
the  interstitial  elements,  and  wasting  at  the 
expense  of  the  nervous  elements  in  the  areas 
affected.    In  the  most  common  conditions 


the  sclerosis  occupies  the  whole  of  the  pos- 
terior columns  in  the  lumbar  region,  and 
becomes  gradually  restricted  to  the  postero- 
median columns  higher  up,  having  thus  the 
character  of  an  ascending  degeneration.  In 
rare  cases  of  severe  character  and  long 
duration  the  posterior  columns  are  occupied 
by  connective  tissue  throughout  the  whole 
vertical  extent  of  the  cord.  In  slight  cases 
the  sclerosis  may  be  limited  in  the  lumbar 
region  to  the  posterior  root  zone.  Sclerosis 
may  also  affect  other  areas  of  the  cord.  The 
fine  fibres  of  the  posterior  root  described  by 
the  authority  whose  name  they  bear,  Lis- 
sauer's  tract,  are  generally  affected.  The 
direct  cerebellar  and  ascending  antero-lateral 
tracts  may  also  show  sclerosis.  In  rare 
cases  even  the  pyramidal  tracts  are  affected. 
Often  in  old  cases  there  is  a  shght  general 
increase  of  the  connective  tissue  throughout 
the  cord. 

Changes  in  the  grey  matter  are  dif&cult  to 
discover  in  the  milder  cases.  In  more  ad- 
vanced cases  some  atrophy  of  the  anterior 
cornual  cells  may  be  detected  if  there  ha,3 
been  muscular  wasting.  The  posterior  vesi- 
cular column  may  show  distinct  degenera- 
tion, and  this  is  said  to  be  associated  with 
sclerosis  of  the  direct  cerebellar  tract.  The 
grey  commissure  also  may  be  atrophied,  and 
the  nerve  cells  and  fibres  in  the  posterior 
horn  probably  undergo  changes  which  are 
difficult  to  detect. 

The  posterior  nerve-roots  are  also  fre- 
quently atrophied,  and  the  degree  of  atrophy 
depends  upon  the  severity  of  the  affection. 
The  histological  changes  extend  as  far  as 
the  ganghon.  The  peripheral  nerves  are 
altered,  the  change  consisting  m  a  wasting 
of  fibres  which  commences  in  the  white 
substance,  and  extends  to  the  axis-cyhnders. 
There  may  be  an  increase  of  interstitial 
tissue,  but  the  change  is  essentially  one  in 
the  nerve-fibres  themselves.  This  degenera- 
tion is  greatest  in  the  terminal  filaments, 
and  rarely  extends  in  any  marked  degree 
into  the  main  trunks.  The  sensory  elements 
are  alone  affected.  The  changes  m  these 
have  been  chiefly  found  in  the  nerves  sup- 
plying the  skin,  but  D^jerine  has  demon- 
strated the  presence  of  simHar  conditions  m 
the  sensory  nerves  of  muscle. 

Symptoms.— The  most  common  and  cna- 
racteristic  symptom  of  tabes  is  the  ataxy. 
This  varies  in  degree  in  different  cases, 
and  may  be  entirely  absent.  Before  the 
condition  is  sufficiently  marked  to  cause 
the  characteristic  disorder  in  movement,  it 
may  render  standing  difficult,  especially  if 
the  eyes  are  closed  ('Eomberg's  symptom  ), 
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and  a  still  slighter  degree  may  be  evidenced 
only  by  the  startings  of  tendons  in  the  un- 
covered feet  in  the  effort  to  maintain  the 
equilibrium.    As  the  defect  progresses,  it 
gradually  impairs  the  patient's  ability  to  get 
about ;  and  finally  locomotion  is  rendered 
altogether  impossible.    As  a  rule,  the  affec- 
tion of  the  lower  limbs  is  earlier  and  much 
more  severe,  but  the  arms  may  be  similarly 
affected.    There  is  a  difficulty  in  fine  move- 
ments, such  as  buttoning  the  coat ;  the  grasp 
is  not  sustained;  and  slow  unintended  move- 
ments may  be  present  in  the  fingers,  when 
these  are  kept  in  one  posture  by  muscular 
effort,  closely  resembling  those  of  athetosis. 
They  cease  when  muscular  effort  is  relin- 
quished. 

Among  sensory  symptoms  the  most  obtru- 
sive are  the  severe  and  distressing  'light- 
ning pams.'    These  are  present  in  the  ma- 
jority of  cases,  and  are  characterised  by 
their  sudden,  acute,  stabbing  character.  The 
attacks  of  these  pains  alternate  with  periods 
of  entire  fireedom,  varying  in  duration.  Their 
onset  often  seems  to  be  determined  by  the 
state  of  the  atmosphere.  In  some  cases  they 
are  never  present,  and  even  in  cases  in  which 
they  have  been  severe  they  may  suddenly 
«ease  and  never  return.     There  are  also 
firequently  present  duU  aching  pains  and 
sensory  paraesthesias,   such  as  numbness, 
tmghng,  and  feelings  of  '  needles  and  pins.' 
Ajiother  sensory  symptom  often  complained 
of  is  a  sense  of  constriction  in  some  part  of 
the  trunk,  usually  round  the  waist— the  so- 
■caUed  'gurdle  sensation.'    A  similar  sensa- 
tion may  be  present  in  the  leg  or  thigh,  as  if 
a  band  or  garter  were  tied  tightly  round  it. 
bensory  disturbance  may  also  be  manifested 
by  impaurment  of  cutaneous  sensibility.  This 
is  naost  frequent  in  the  legs  and  feet.  The 
tactile  sense  alone  may  be  impaured,  or  those 
tor  paon  and  for  temperature  may  also  suffer, 
ine  temperature  sense  may  escape  when 
sensibility  to  pain  is  much  impaured.  The 
converse  rarely,  if  ever,  occurs.    Besides  the 
ampaument  through  delay  m  the  trans- 
nussion  of  pamful  sensations— as  much  as 
litteen  seconds,  according  to  Eulenberg- 
there  may  be,  as  the  result  of  one  prick,  rh^h- 
nucal  recurrence  of  sensation,  quick  or  de- 
hberate.    Sometimes  locaHsation  is  disor- 
dered so  that  a  prick  on  one  leg  is  referred  to 
the  other,  or  a  prick  on  one  spot  may  be  felt 
'r^J'T'l         Allochiru).'^  Sensory  loss 
rnay  also  be  present  m  the  muscles,  so  that 
then:  contraction  or  electrical  stimulation 
may  be  unfelt  and  the  muscular  sense  may 
be  so  impaured  that  the  position  of  the  limbs 
"  *^®y  seen. 

Eeflex  action  is  impaured  in  tabes.  Cuta- 
neous  reflex  action  is  usually  impaired  in 
proportion  to  the  loss  of  cutaneoSs  sens? 
bihty.  But  more  important  is  the  condition 
of  the  muscle-reflex  action  shown  by  the  state 
of  the  knee-jerk,  the  loss  of  whichf  as  West 
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phal  first  pointed  out,  is  one  of  the  earhest 
and  most  constant  symptoms  of  tabes.  It  is 
very  rare  for  the  knee-jerk  to  be  obtained  in 
any  case  of  true  tabes.  Its  loss  may  precede 
tor  years  the  onset  of  ataxy. 

There  is  a  large  group  of  ocular  symptoms 
that  must  be  mentioned  m.  connexion  with 
tabes.    Of  these,  the  most  important  is  the 
loss  of  the  reaction  of  the  pupil  to  light, 
while  it  stm  continues  to  act  with  accommo- 
dation— the  so-called  Argyll-Eobertson  phe- 
nomenon.    This  condition  is  present  in 
almost  five-sixths  of  the  cases  of  tabes. 
Often  also  the  dilatation  that  occurs  with 
painful  stimulation  of  the  neck  ceases  to  be 
produced.    The  pupils  may  be  very  small, 
but  not  infrequently  they  are  of  normal  size. 
Paralysis  of  different  ocular  muscles  may 
also  be  present,  with  accompanying  diplopia. 
The  muscles  supplied  by  the  third  nerve  are 
most  frequently  affected.     This  paralysis 
may  be  transient— lastmg  a  few  days  or 
weeks,  or  permanent.    The  former  is  most 
common  in  the  early  stage,  the  latter  in  the 
late  stage  of  the  disease.    There  may  be  a 
continued  palsy  of  different  nerves,  suggest- 
mg  a  cerebral  origin,  and  a  condition  of  pro- 
gressive ophthalmoplegia  may  be  established. 
Other  cramal  nerves  may  be  similarlv  af- 
fected. 

Among  the  more  serious  and  troublesome 
of  the  symptoms  of  tabes  the  various  so- 
called  '  crises  '  must  be  enumerated.  These 
are  named  after  the  various  viscera  affected. 
Thus,  the  most  common  are  the  gastric  crises 
which  are  manifested  by  severe  sickness  and 
nausea,  often  associated  with  intense  epigas- 
tric pain.   To  the  severe  attacks  of  dyspnoea, 
which  are  not  uncommon,  the  name  laryn- 
geal crises  has  been  given.    These  are  asso- 
ciated with  bilateral  paralysis  of  the  abduc- 
tors of  the  vocal  cords.     There  are  also 
vesical,  bronchial,  and  rectal  crises,  mani- 
fested by  symptoms  referable  to  the  various 
viscera  indicated. 

The  sphincters  are  usually  deranged  in 
their  action.    Eetention  of  urine  may  be 
followed  by  incontmence.  The  latter  at  first 
IS  not  mfrequently  the  result  of  over-dis- 
tension.   "When  this  is  not  the  cause,  incon- 
^ence  is  usually  associated  with  cystitis. 
The  trouble  with  the  rectum  is  usually  con- 
stipation, but  in  the  later  stages  incontinence 
of  fseces  may  also  be  present.   The  sexual 
functions  are  usually  altered.    In  the  early 
stage  there  may  be  increased  sexual  activity 
associated  with  increase  of  the  cutaneous 
reflex  action,  but  when  the  cases  come  under 
observation  the  condition  is  usually  one  of 
impaured  or  abohshed  sexual  power,  though 
sometimes  this  is  retained  to  a  late  stage 

Vaso-motor  and  trophic  disturbances 'are 
both    mterestmg  and  unportant.  Amone 
them  may  be  enimaerated  local  sweatings 
disappearance  of  pigment  from  the  skin  a^d 
hair,  ecchymoses,  and  altered  growth  of  hair 
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in  connexion  with  attacks  of  pain.  Changes 
in  the  epidermis  of  the  sole  may  be  present, 
and  troublesome  ulceration  of  the  toes  is  not 
tmcommon.  The  so-called  perforating  ulcer 
of  the  foot  is  almost  confined  to  tabes. 
Changes  in  the  teeth  and  nails  also  occur, 
leading  to  partial  decay  or  total  loss. 
Changes  in  the  joints  and  bones  occur,  and 
have  been  carefully  investigated  by  the  late 
Dr.  Charcot.  The  bones  may  become  brittle, 
and  so  render  the  occurrence  of  spontaneous 
fractures  easy ;  but  the  most  important  con- 
dition is  the  so-called  'Charcot  joint.'  This 
is  due  to  wasting  of  the  articular  surfaces 
and  heads  of  the  bones.  Accompanying  it 
may  be  irregular  outgrowth  of  bone,  and  it 
is  often  accompanied  by  an  effusion  within 
the  joint  and  sometimes  by  oedema  outside 
it.  The  larger  joints  are  most  commonly 
affected,  but  the  fingers  have  been  known  to 
suffer. 

Course  and  Terminations. — The  course 
of  the  disease  is  extremely  variable.  There 
are  usually  three  stages — the  first  one,  in 
which  the  gait  is  not  yet  affected ;  the  second, 
in  which  there  is  distinct  incoordination;  and 
a  third,  in  which  the  abUity  to  walk  is  lost. 
The  first  stage  varies  in  duration  from  a  few 
weeks  or  months  to  as  long  as  twenty-five 
years  ;  and  if  the  patients  are  subjected  to 
careful  treatment  there  is  no  progressive 
tendency  shown  in  probably  so  large  a  pro- 
portion as  one-half  the  cases.  Some  even 
improve,  so  that  a  patient  at  one  time  unable 
to  walk  was  able  some  years  later  to  get 
about  with  a  fair  amount  of  ease.  When 
optic  atrophy  is  present,  this  and  the  loss  of 
the  knee-jerk  may  remain  for  many  years 
the  only  symptoms. 

The  dangers  of  locomotor  ataxy  consist  not 
so  much  in  the  rapid  spread  of  degenerative 
processes  in  the  nervous  system,  as  in  the 
occurrence  of  kidney  conditions  secondary 
to  cystitis.  Laryngeal  crises  also  constitute 
an  element  of  danger ;  and  suddenly  occur- 
ring trophic  disturbances  have  been  known  to 
prove  fatal.  General  paralysis  of  the  insane 
is  a  not  unusual  complication,  and  it  runs 
the  usual  course,  as  a  rule,  within  the  pre- 
scribed limit.  Valvular  heart-disease  is  also 
an  occasional  complication  of  the  disease, 
and  is  probably  the  result  of  a  syphilitic 
process.  This  also  may  lead  to  a  fatal  ter- 
mination. 

Pathology.— In  discussing  the  pathology 
of  this  disease  it  must  be  recognised  that  m 
tabes  the  main  incidence  of  the  marked 
change  is  upon  the  afferent  nervous  system, 
and  that  it  is  almost  certainly  a  prunary 
degenerative  disease  of  the  nervous  elements. 
The  symmetry  of  the  lesions  suggests  a 
blood-state  as  the  cause,  and  the  very 
frequent  antecedence  of  syphihs,  taken  to- 
gether with  the  condition  of  the  peripheral 
nervous  system,  suggests  a  somewhat  close 
analogy  to  forms  of  peripheral  neuritis,  which 


occur  after  acute  specific  diseases,  and  some- 
times fi'om  alcohol  and  other  causes.  The- 
long  interval  which  elapses  between  the  pri- 
mary disease  and  its  nervous  sequela  is  only 
in  proportion  to  the  chronicity  of  the  primary 
specific  disease ;  and  the  general  conditions 
of  its  occurrence  suggest  that  its  immediate 
cause  is  the  presence  of  some  poison  in  the 
blood  not  itself  organismal,  but  more  prob- 
ably a  product  of  the  growth  of  organisms. 
This  may  be  a  chemical  substance  and  not  a 
living  virus,  though  produced  by  such.  Ee- 
cent  research  has  brought  into  prominence- 
the  important  role  played  by  such  products  in 
the  generation  of  disease,  and  such  a  theory 
would  furnish  an  explanation  of  the  usual 
inefficiency  of  antisyphihtic  treatment  in 
tabes,  to  which  reference  will  presently  be 
made. 

Diagnosis. — Tabes  dorsaUs  may  easily  be 
confounded  with  alcoholic  neuritis.    In  the 
latter,  however,  there  is  the  tenderness  along 
the  nerve-trunks,  and  the  sphincters  and 
pupils  are  unaffected.    The  history  of  alco- 
holic excess  will  also  help  in  the  diagnosis. 
The  latter,  and  improvement  when  the  cause  is 
withdrawn,  are  the  chief  distinctions  fi-om  the 
form  termed  '  alcoholic  pseudo-tabes,'  which 
resembles  locomotor  ataxy  very  closely.  The 
hereditary  form  of  ataxy  offers  many  points 
of  resemblance  to  tabes,  but  is  distinguished 
by  the  earlier  age  at  which  it  occurs,  and 
the  absence  of  the  usual  pain  and  '  crises.' 
Diphtheritic  paralysis  also  bears  some  re- 
semblance, but  the  history  of  the  onset  wUl 
usually  clear  up  the  point.    Other  forms  of 
paraplegia,  such  as  ataxic  paraplegia,  are 
usually  distinguished  by  the  presence  of  the 
knee-jerk.     Injmry  affecting  the  posterior 
columns,  or  a  tumour  pressing  on  them,  may 
simulate  tabes  ;  and  a  tumour  in  the  cere- 
bellum, by  giving  rise  to  ataxy,  may  raise  a 
question  of  diagnosis.  The  difficulty  in  such 
a  case  may  be  increased  by  the  absence  of 
the  knee-jerk ;  but  whUe  this  is  the  almost 
invariable  rule  in  tabes  dorsalis,  it  is  unusual 
in  cerebellar  tumour.   In  the  latter  condition 
also  the  other  symptoms  of  tumour  will 
probably  be  present,  or  enough  of  them  to 
decide  the  diagnosis. 

Prognosis. — This  must  be  based  upon  the 
considerations  mentioned  in  the  description 
of  the  course  of  the  disease.  Some  cases  are 
obstinately  progressive,  but  this  is  not  the 
rule  as  regards  the  majority.  The  prognosis 
is  usually  good  as  regards  a  fair  duration  of 
life,  for  the  malady  does  not  itself  kill;  and  it 
should  be  borne  "in  mind  that  many  cases 
show  no  progressive  tendency,  and  that  some 
greatly  improve.  The  optic  nerve  atrophy 
is  usually  progressive,  but  not  invariably  so ; 
and  the  opinion  expressed  concerning  any 
case  must  largely  depend  upon  the  ability 
and  wiUingness  of  the  patient  to  carry  out 
necessary  mstructions  and  treatment. 

Treatment.— Much  can  be  done  by  treat 
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ment  in  tabes,  at  least  to  relieve,  apparently 
even  to  considerably  modify  the  coiirse  of  the 
disease.  The  influence  of  rest  and  hygienic 
surronndings  in  doing  so  is  very  great.  The 
avoidance  of  mental  worry  and  fatigue  is 
also  a  powerful  factor  in  obtaining  benefit. 
Exercise  should  be  gentle,  and  should  always 
stop  short  of  fatigue.  The  avoidance  of 
sexual  excess  is  of  the  greatest  importance. 
Indulgence  may  lead  to  the  most  disastrous 
consequences.  Great  care  should  be  directed 
to  the  avoidance  of  dyspepsia  and  constipa- 
tion, as  an  attack  of  either  may  excite  light- 
ning pains  or  a  gastric  crisis. 

Much  also  may  be  done  by  drugs.  The 
almost  invariable  inefficacy  of  antisyphi- 
htic  remedies  finds  an  explanation  in  the 
view  of  the  pathology  already  enxmciated. 
Arsenic  is  probably  the  most  generally  useful 
of  aU  drugs.  Others  that  may  b.e  enumerated 
are  nitrate  of  silver,  ergot,  Calabar  bean, 
strychnine,  and  phosphorus.  The  writer  has 
lately  found  chloride  of  aluminium  very  use- 
ful. Counter-irritation  to  the  spine  is  un- 
doubtedly beneficial  in  acute  cases.  The  best 
way  to  apply  it  is  by  means  of  the  mild 
actual  cautery.  Electricity  has  probably  little 
if  any  influence  even  in  mitigating  the  pain. 
Nerve-stretching  and  suspension,  although  re- 
cently fashionable,  are  probably  valueless  and 
fast  passing  out  of  use.  It  is  fortunate  that 
we  now  have  in  phenazone  and  acetanilide 
means  almost  invariably  reliable  for  lessen- 
ing the  lightning  pains  of  tabes.  Exalgin 
and  phenacetin  are  less  generally  efl&cacious, 
but  may  succeed  in  cases  in  which  the  others 
fail.  Hypodermic  injections  of  the  hydro- 
chlorate  of  cocaine  are  most  useful  for  super- 
ficial pains  with  tenderness  of  the  skin. 
These  may  also  be  relieved  by  the  application 
of  chloroform  sprinkled  on  spongiopiline. 
Gastric  crises  may  be  treated  by  removing  a 
possible  exciting  cause,  such  as  an  attack  of 
dyspepsia  or  constipation.  Simple  food  must 
be  administered,  and  morphine  by  hypo- 
dermic injection  if  necessary.  Laryngeal 
crises  are  usually  relieved  by  nitroglycerine 
or  nitrite  of  amyl.  Earely  is  tracheotomy 
necessary,  but  it  is  always  a  possibihty.  The  i 
condition  of  the  bladder  must  be  attended  to 
most  carefuEy.  No  hesitation  should  be  felt  i 
in  using  the  catheter  as  often  or  as  early  as 
is  necessary,  if  the  bladder  is  imperfectly 
emptied  ;  and  it  should  be  washed  out  with  a 
weak  solution  of  boric  acid  if  there  is  tur- 
bidity of  the  urine.  The  general  hygienic 
conditions  should  of  course  be  the  best  pos- 
sible. 

W.  R.  GOWERS. 

TABES  MESENTERICA  {tahea,  a 
consumption  ;  and  mesenterica,  mesenteric). 
An  affection  attended  with  marked  wasting, 
and  caused  by  tubercular  or  scrofulous  dis- 
ease of  the  mesenteric  glands.  See  Mes- 
enteric Glands,  Diseases  of. 


TACHE  (Fr.),  a  spot  or  patch.— The 
word  is  most  frequently  used  in  connexion 
with  morbid  conditions  of  the  skin.  Tache 
cirihrale  is  a  term  that  was  specially  applied 
by  Trousseau  to  a  streak  of  hyperaemia,  pro- 
duced by  drawing  the  nail  over  the  skin 
(usually  of  the  abdomen)  in  certain  cases  of 
cerebral  meningitis.  See  Meninges,  Cere- 
bral, Inflammation  of.  Tubercular. 

TACHYCARDIA  {raxis,  rapid;  and 
Kopdia,  the  heart). — A  form  of  functional 
disturbance  of  the  heart,  characterised  by 
greatly  increased  firequency.  See  Heart, 
Functional  Disorders  of. 

T^NIA.  —  Synon.  :  Tape-worm.  —  See 
Entozoa. 

TANGIERS,  in  North  Africa.— >See 
Morocco. 

TAPE- WORMS.— (See  Entozoa. 

TAPPING. — A  popular  name  for  para- 
centesis.   See  Paracentesis. 

TARANTISM  (tarantula,  a  ground 
spider). — Synon.  :  Fr.  Tarentisme  ;  Choree 
Epidemique  ;  Ger.  Tarantismus. 

Definition. — An  epidemic  dancing  mania, 
prevalent  in  Italy  in  the  sixteenth  and  seven- 
teenth centuries,  originating  in  fear  of 
the  bite  of  the  tarantula,  as  a  remedy  for 
which  the  dance  was  adopted.  A  full  ac- 
coimt  of  it  wiU  be  found  in  Hecker's  Epi- 
demics of  the  Middle  Ages. 

History. — The  Italian  dancing  mania 
commenced  in  Apulia,  in  the  latter  part  of 
the  fifteenth  century,  contemporaneously 
with  the  St.  Vitus's  dance  in  Germany.  The 
ground  spider  had  long  been  held  in  dread, 
as  causing,  by  its  bite,  symptoms  of  nervous 
and  physical  prostration,  which  might  end 
in  death,  or  lifelong  lassitude.  At  this  period 
the  fear  of  the  frequently  recurring  epidemics 
of  the  Black  Death,  Eastern  plague,  and  other 
diseases,  caused  widespread  depression.  The 
tarantula  was  dreaded  throughout  Italy,  and 
the  aspect  of  the  insect  is  sufficient  to  ex- 
plain the  exaggerated  opinions  regarding  it. 
An  unperceived  bite  was  a  ready  explanation 
of  any  symptoms  of  nervous  prostration. 
The  inspiriting  influence  of  music  and 
rhythmical  motion  was  found  to  dispel,  for 
a  time,  the  depression,  which  was  itself 
purely  psychical  in  origin.  The  theory  arose 
that  by  means  of  the  motion  the  poison  of 
the  spider  was  distributed  over  the  body, 
and  expelled  through  the  skin.  The  ner- 
vous excitement  of  the  remedy  proved, 
however,  a  .greater  evil  than  the  supposed 
disease.  The  induced  emotion  outran  con- 
trol. The  dancing  became  frantic,  and  was 
continued  imtil  the  dancers  fell  senseless 
from  exhaustion,  with  the  result  that,  on 
regaining  strength,  they  were  for  a  time  free 
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from  the  depression.  The  dancing  mania 
spread  by  'moral  contagion,'  and  large 
nimabers  of  persons,  young  and  old,  male  and 
female,  became  affected.  The  temporary 
relief  gained  by  the  dance  led  to  the  adop- 
tion of  the  remedy  at  intervals,  which  ulti- 
mately became  yearly ;  every  summer  the 
sufferers  grew  depressed  in  anticipation  of 
the  advent  of  the  annual  dance.  Strange 
psychical  conditions  vpere  induced  by  the 
emotional  disturbance ;  other  sensory  im- 
pressions besides  music  gave  pleasure ;  and 
certain  colours,  such  as  red,  or  the  sight  of 
the  sea  or  even  of  clear  v/ater,  exerted  a 
strange  fascination.  The  sexual  passion 
became  involved  in  the  tumult  of  emotion, 
and  the  mental  excitement  occasionally 
ended  in  self-destruction.  Of  longer  duration 
than  the  dancing  epidemics  of  Northern 
Europe,  tarantism  v?as  at  its  height  m  the 
seventeenth  century,  and  gradually  died  out 
in  the  eighteenth,  leaving  only  a  designation 
for  a  lively  dance  as  its  harmless  legacy. 

W.  E.  GOWERS. 

TARASP  -  SCHULS,  in  Unter- 
engadin,  Switzerland.  —  Alkaline  sul- 
phated  waters.    See  Mineral  Waters. 

TABKASTAD,  in  Cape  Colony.— 

See  Africa,  South. 

TARTAR  EMETIC,  Poisoning  by. 

Synon.  :  Fr.  Mmpoisonnement  par  V  Anti- 
movne ;  Ger.  Antimoniumvergiftung. — 
Poisoning  by  tartar  emetic,  a  soluble  double 
tartrate  of  antimony  and  potassium,  is  not 
very  common.  The  emetic  properties  of  the 
salt  generally  ensure  its  speedy  ejection  from 
the  stomach.  Poisoning  by  the  salt  may  be 
either  (1)  acute,  from  the  ingestion  of  a 
large  dose;  or  (2)  chronic,  the  patient  suc- 
cumbing under  the  exhaustion  consequent 
upon  its  prolonged  administration. 

1.  Acute  poisoning. — Shortly  after 
taking  a  large  dose  of  tartar  emetic,  the 
patient  is  seized  with  intense  nausea  and 
faintness,  accompanied  by  depression  of  the 
force  of  the  pulse,  and  increased  perspiration. 
Violent  vomiting  and  retching  follow,  with  a 
burning  pain  and  sense  of  constriction  in  the 
mouth,  throat,  and  gullet.  Vomiting  affords 
no  relief  to  the  nausea  and  pain,  and_  is 
repeated,  the  vomited  matters  becoming 
bilious,  and  ultimately  perhaps  blood-tmged. 
A  metallic  taste  is  felt  in  the  mouth ;  the  abdo- 
men becomes  painful  and  tender ;  and  profuse 
diarrhoea  sets  in,  the  fseces  often  contammg 
a  considerable  quantity  of  blood.  The  urme 
is  at  first  increased  in  quantity ;  but  later  it 
may  be  scanty,  blood-tinged,  or  suppressed. 
The  circulation  is  throughout  depressed ;  and 
the  skin  cold,  clammy,  and  bathed  in  pro- 
fuse perspiration.  The  muscular  system  is 
relaxed ;  but  cramps  of  the  extremities  may 
torture  the  patient.    In  rare  cases  a  pustular 


rash  appears,  Uke  that  produced  by  the  ex- 
ternal medicinal  application  of  the  drug.  In 
some  cases  neither  vomiting  nor  purging  has 
occurred,  the  symptoms  being  simply  those 
of  intense  prostration,  with  embarrassed 
respiration.  In  fatal  cases  death  occurs 
within  a  few  hours. 

2.  Chronic  poisoning. — The  admini- 
stration of  repeated  small  doses  of  tartar 
emetic  causes  nausea,  vomiting,  purgiug, 
exhaustion,  and  debility,  which  not  infre- 
quently prove  fatal.  These  symptoms  are 
accompanied  by  depressed  irregular  circula- 
tion, profuse  perspiration,  and  disturbances 
of  respiration. 

Anatomical  Characters.  —  These  are 
somewhat  variable,  but  on  the  whole  are 
those  of  a  metallic  irritant  poison.  In  most 
cases  there  is  inflammation  of  the  stomach 
and  intestinal  tract  generally,  not  so  patchy 
or  marked  by  such  bright  redness  as  in^ 
arsenical  poisoning.  Not  infrequently  the 
stomach  and  small  intestines  escape,  and 
the  inflammation  may  be  confined  to  the 
large  bowel ;  even  ulceration  of  the  intestines 
may  occur,  accompanied  by  hsemorrhagic 
extravasations.  Hypostatic  congestion  of 
the  lungs  is  often  prominent. 

Diagnosis. — Poisoning  by  tartar  emetie 
may  be  diagnosed  from  other  frritants,  es- 
pecially arsenic,  by  the  greater  and  earher 
depression,  the  profuse  perspiration,  greater 
irregularity  of  pulse,  and  the  more  irregular 
respiration.  An  analysis  of  the  ejecta  or  of 
the  urine  is  always  advisable,  and  often  in- 
dispensable to  complete  the  diagnosis.  In 
chronic  cases  an  analysis  of  the  urine  is  the 
only  satisfactory  mode  of  determming  the 
nature  of  the  illness,  where  tartar  emetic  is 
not  known  to  have  been  administered  as  a. 
medicine. 

Prognosis.— This  must  always  be  grave, 
so  long  as  the  ejecta  contain  considerable 
quantities  of  the  poison.  In  acute  cases  the 
patient  cannot  be  considered  out  of  danger 
tin  not  only  the  vomiting  has  ceased,  but  an 
obvious  return  of  strength  has  set  in  for 
some  time. 

Fatal  dose.  — Fifteen  grains  may  prove 
fatal  to  an  adult.  Much  larger  doses  may, 
however,  as  a  rule,  be  taken  with  impunity. 
The  danger  is  much  increased  if  the  poison 
be  taken  in  conjunction  with  some  substance, 
such  as  opium,  which  deadens  the  suscepti- 
bilities of  the  stomach. 

Treatment.— The  stomach-pump  may  be 
used,  notwithstanding  profuse  vomiting.  The 
elimination  of  the  poison  may  be  hastened 
by  free  administration  of  diluents,  and  the 
stomach  protected  by  mucilagmous  drmks, 
or  the  stomach  may  be  washed  out  by  means 
of  the  siphon-tube.  The  most  effective  an- 
tidote is  tannic  acid,  which  forms  an  inso- 
luble tannate  of  antimony.  For  this  pur- 
pose tincture  of  cinchona  bark,  decoction  ot 
oak-bark,  or  strong  infusions  of  tea  or  cotiee,. 
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may  be  administered ;  or  the  stomach  may 
be  washed  out  with  similar  fliiids,  or  with  a 
solution  of  half  a  drachm  of  tannic  acid.  Not 
till  after  this  has  been  done,  or  the  stomach 
well  and  repeatedly  cleansed  by  free  vomiting, 
should  opium  be  administered.  The  after- 
treatment  will  depend  upon  the  symptoms. 
The  treatment  of  chronic  cases  consists  in 
cessation  of  the  administration  of  the  poison ; 
in  the  exhibition  of  ammonia,  stimulants, 
and  tonics;  and  in  careful  support  of  the 
strength.  Nutrient  and  opiate  enemata  are 
of  the  greatest  service. 

Thomas  Stevenson. 


TASMANIA.— A  warm,  equable,  sub 
tropical   climate.     Mean   temperature  of 
Hobart  Town,  the  capital,  54°  F.  Prevalent 
winds,  N.E.  and  S.W.    See  Austbalasia; 
and  Climate,  Treatment  of  Disease  by. 

TASTE,  Disorders  of.— Synon.:  Fr. 
Troubles  du  Gout;  Ger.  Storu/ngen  des 
Geschmackes. 

Introduction.— Disorders  of  taste  have  to 
be  carefully  distinguished  from  disturbances 
of  olfactory  impressions,  on  which  all  percep- 
tion of  flavour  depends.  The  chief  sensations 
of  taste  are  those  called  sweet,  sour,  salt,  bitter, 
and  metallic.    Flavours  are  sensations  of 
smell  due  to  an  agent  which  reaches  the 
olfactory  mucous  membrane  through  the 
posterior  nares;  their  cause  usually  at  the 
same  time  acts  upon  the  nerves  of  taste,  so 
that  the  flavour  blends  with  the  gustatory 
sensation,  and  seems  like  a  part  of  taste 
proper.    But  if  the  passage  of  air  into  the 
nasal  cavities  by  the  posterior  nares  is  pre- 
vented, as  by  closing  the  nostrils,  no  flavour 
18  perceived  and  taste  alone  remains.    It  is 
also  necessary  to  distinguish  disorders  of 
taste  from  altered  appreciation  of  the  sensa- 
tion—increased or  dimmished  enjoyment  of, 
or  disgust  at,  sensations  which  are  them- 
selves normal. 

^  The  sensation  is  subserved  by  structures 
m  the  mucous  membrane  on  the  back  of  the 
tongue,  the  palate  and  palatine  arches,  and 
to  a  shghter  extent  by  those  on  the  tip  and 
edges  of  the  fore-part  of  the  tongue.  In  the 
latter  sweet  and  sour,  in  the  former  salt  and 
bitter,  are  best  perceived;  but,  except  for 
mdividual  peculiarities,  all  the  sensations 
can  be  perceived  in  each  region.  The  sense 
18  related  especiaUy  to  certain  'papilla'  on 
the  back  of  the  tongue,  but  elsewhere  to 
less  differentiated  structures  of  the  mucous 
membrane.  Substances  must  be  dissolved 
to  excite  the  sensation,  but  the  solution  mav 
be  effected  by  the  moisture  on  the  tonmie 
A  knowledge  of  these  facts  is  important  for 
testmg  the  sense  of  taste. 

In  the  front  of  the  tongue  the  sensation  is 
certainly  subserved  by  fibres  from  thehnffual 
branch  of  the  fifth,  belonging  to  this  nerve 
but  reachmg  its  root  by  a  circuitous  path— 
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the  chorda  tympani,  facial,  and  Vidian  nerves, 
spheno-palatine  gangKon,  and  thence  to  the 
titth  by  the  petrosal  nerve.  The  nerve-fibres 
connected  with  the  papillae  at  the  back  of  the 
tongue  are  those  of  the  terminal  branches 
ol  the  glosso-pharyngeal,  but  disease  of  this 
nerve  withm  the  skuU  does  not  impair  taste, 
and  destruction  of  the  root  of  the  fifth  nerve 
abolishes  it,  not  only  on  the  back  of  the 
tongue,  but  also  on  the  palate.  Exceptions 
to  this  rule  are  probably  due  to  imperfect 
destruction  of  the  root,  or  to  the  disease  of 
its  fibres  being  within  the  pons.  Hence  it 
seems  that  the  taste-fibres  from  the  back  of 
the  tongue  leave  the  glosso-pharyngeal,  just  as 
those  from  the  front  of  the  tongue  leave  the 
lingual,  and  reach  the  root  of  the  fifth  by  an 
equally  circuitous  path,  probably  (from  other 
pathological  facts)  chiefly  by  the  tympanic 
nerve  of  Jacobson. 

Within  the  pons,  the  fibres  for  taste  seem 
to  take  a  course  separate  from  the  sensory 
roots,  and  at  fitrst  near  the  motor  fibres  or 
nucleus,  since  the  writer  has  met  with  com- 
plete loss  of  taste  and  paralysis  of  the 
muscles  of  mastication  on  one  side,  without 
anesthesia,  from  disease  within  the  pons. 
The  path  ascends  to  the  opposite  hemisphere 
of  the  brain,  but  the  position  of  its  cortical 
centre  is  not  known. 

1.  Increased  Sensitiveness  of  the 
Nerves  of  Taste.  —  Synon.  :  Gustatory 
Hyperaesthesia  ;  Hypergeusia.— This  condi- 
tion is  evidenced  by  detection  of  a  substance 
too  minute  in  quantity  to  be  perceived  by 
normal  taste,  or  by  an  abnormally  intense 
impression  when  a  given  quantity  of  a  sub- 
stance is  tasted.  In  excitable  states  of  the 
nervous  system,  as  in  general  malnutrition, 
substances  in  small  quantities  in  the  blood 
are  tasted  with  great  readmess ;  the  bitter- 
ness of  morphine  injected  beneath  the  skin 
may  be_  at  once  noticed  (Wernich),  and,  for 
a  long  time  after  a  bitter  substance  has  been 
taken,  whatever  is  tasted  may  seem  bitter. 
Gustatory  hyperaesthesia  is  often  met  with 
in  hysterical  persons,  and  sometimes  in  the 
insane.  It  is  not  usually  a  symptom  of  suf- 
ficient prominence  to  demand  special  treat- 
ment. 

2.  Perverted  Sense  of  Taste.— Synon.  : 

Gustatory  Paraesthesia  ;  Parageusia. — This 
is  not  uncommon  in  neurotic  states.  Sub- 
stances excite  a  different  taste  from  that  to 
which  they  naturally  give  rise.  A  bitter 
flavour,  for  instance,  is  detected  in  a  simple 
saline.  This  condition  is  commonly  con- 
joined with  altered  appreciation  of  the  taste 
which  is  recognised,  so  that  substances  com- 
monly considered  pleasant  are  disliked,  and 
those  are  enjoyed  which  commonly  excite 
disgust.  It  IS  seen  in  a  slight  degree  in 
some  toxaemio  conditions,  but  more  fre- 
quently m  psychical  distm-bances.  In 
hysteria  it  leads  to  various  absurdities  in 
diet.  It  is  also  met  with,  as  a  rare  symptom, 
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in   some    degenerative    diseases,  such  as 
locomotor  ataxy. 

3.  Subjective  Sensations  of  Taste. — 
These  may  occur  from  disorders  of  the  cen- 
tral nervous  system,  in  hysteria,  insanity, 
and  occasionally  as  the  aura  of  epileptic 
attacks.  The  sensation  is  usually  of  an  un- 
pleasant description,  and  is  probably  pro- 
duced in  the  region  to  which  the  taste-fibres 
are  conveyed  by  the  branches  of  the  glosso- 
pharyngeal nerve.  It  is  remarkable  (as  evi- 
dence of  the  association  of  the  cerebral  cen- 
tres in  correspondence  with  that  of  the  causes 
of  sensation)  that  distinct  flavours  and  tastes 
are  combined  in  epileptic  aura,  but  an  odour 
is  always  separate. 

Subjective  sensations  of  taste  occur  also, 
very  rarely,  from  irritation  of  the  gustatory 
nerves.  They  have  been  produced  experi- 
mentally by  galvanising  the  chorda  tympani, 
when  this  has  been  exposed  by  disease  of 
the  internal  ear ;  and  have  also  occurred  in 
some  cases  of  disease  of  the  petrosal  part  of 
the  facial  nerve.  These  subjective  sensations 
have  to  be  distinguished  from  abnormal  sen- 
sations due  to  substances  in  the  blood,  or  to 
secretions  of  the  mouth.  The  treatment  of 
the  symptom  is  that  of  its  cause. 

4.  Loss  of  the  Sense  of  Taste.— 
Synon.  :  Gustatory  Anaesthesia ;  Ageusia. 

Etiology.  —  Diminished  sense  of  taste 
may  be  produced  by:  [a)  Thickening  or 
other  changes  in  the  mucous  membrane  of 
the  mouth,  rendering  the  nerve-endings  less 
accessible  to  sapid  solutions.  This  is,  how- 
ever, a  rare  cause.  (6)  Local  applica- 
tions lessening  the  irritability  of  the  nerve- 
endings.  Hot  or  cold  applications  may 
temporarily  destroy  the  sense  of  taste.  Cool 
substances  cannot  be  tasted  so  well  as  those 
which  are  warm,  (c)  Hysterical  and  other 
functional  nervous  disturbances.  It  then 
forms  part  of  '  hysterical  hemiansesthesia ' 
as  part  of  the  unilateral  loss  of  the  special 
senses,  accompanied  by  anaesthesia  of  the 
limbs  and  half  of  the  trtmk  on  the  corre- 
sponding side.  {d)  A  similar  loss,  in  the 
same  association,  has  been  met  with  in  rare 
cases  of  organic  disease  of  the  opposite 
hemisphere,  (e)  Disease  of  the  nerves  which 
conduct  the  sensation  to  the  sensory  root 
of  the  fifth  nerve,  especially  of  the  tympanic 
plexus,  in  consequence  of  caries  of  the  tem- 
poral bone.  It  is  also  often  produced,  in  the 
front  of  the  tongue,  by  disease  of  the  chorda 
tympani,  when  a  neuritis  of  the  facial  nerve 
passes  up  its  canal. 

Symptoms. — Loss  of  taste  involves  the 
perception  of  bitter,  sweet,  sour,  and  saUne 
characters,  to  which  should,  perhaps,  be 
added  the  metallic  quality.  These  may  be 
lost  in  varying  degrees,  sometimes  entirely; 
occasionally  some  are  more  impaired  than 
others.  The  loss,  from  disease  of  the  nerves, 
may  be  on  the  whole  or  part  of  one  side,  ac- 
cording to  the  relation  of  the  several  nerves 


to  the  function  in  different  parts  of  the  gus- 
tatory region,  as  already  explained.  Each 
part  of  the  tongue  possesses  the  power  of  re- 
cognising every  quality,  but  not  in  the  same 
degree  ;  bitterness  and  sweetness  are  appre- 
ciated chiefly  by  the  glosso-pharyngeal  at  the 
back,  acidity  and  saltness  by  the  lingual  in 
the  fore-part  of  the  tongue,  chiefly  at  the  tip 
and  edges.  The  onset  of  the  defect  may  be 
sudden,  as  in  hysteria ;  or  gradual,  as  in 
most  forms  of  nerve-lesion.  In  the  latter  it 
is  usually  unilateral;  in  rare  cases  both 
sides  are  involved.  It  is  associated  with 
other  symptoms  of  loss  of  function  of  the 
affected  nerves,  as  in  the  case  mentioned,  in 
which  there  was  loss  of  sensibility  in  the 
face  and  paralysis  of  the  muscles  of  masti- 
cation. 

Diagnosis. — Loss  of  taste  has  always  to 
be  carefully  distinguished  from  loss  of  smell, 
since  all  flavours  are  recognised  by  the 
olfactory  nerve,  and  it  is  commonly  assumed 
that  when  these  cease  to  be  perceived,  taste 
is  lost.  The  power  of  tasting  must  be  ascer- 
tained by  powders  or  colourless  solutions 
which  shall  convey  no  information.  Citric 
acid,  quinine,  sugar,  and  salt,  in  powder  or 
solution,  answer  weU.  The  tongue  must  be 
held  out,  and  the  substance  or  solution 
placed  on  the  part  of  the  tongue  it  is  desired 
to  test,  and  after  each  observation  the  mouth 
must  be  rinsed  with  water.  It  must  be 
remembered  also  that  the  anterior  part  of 
the  tongue  is  almost  destitute  of  the  sense 
of  taste,  except  on  the  edges  and  tip.  If 
the  loss  is  unilateral,  the  powder  may  be 
rubbed  on  the  side  of  the  protruded  tongue, 
near  the  tip,  with  the  finger,  and  the  patient 
should  indicate,  by  nodding  or  shaking  the 
head,  whether  it  is  tasted,  before  the  tongue 
is  withdrawn  into  the  mouth.  The  moisture 
on  the  mucous  membrane  is  sufficient  to 
dissolve  the  substance  and  enable  it  to  act 
upon  the  nervous  structures. 

Prognosis. — This  depends  on  the  caiise, 
and  the  extent  to  which  the  morbid  condition 
can  be  influenced  by  treatment.  It  is  good 
in  hysteria,  less  favourable  in  nerve-affec- 
tions. The  loss  due  to  affection  of  the  facial 
nerve  is  frequently  recovered  from,  but  may 
prevail  even  when  the  function  of  the  latter 
is  recovered.  In  intracranial  disease  of 
nerves  the  prognosis  is,  as  a  rule,  unfavour- 
able. 

Treatment.  —  The  treatment  m  nerve- 
disease  is  that  of  the  cause  of  the  symptom. 
Stimulation  of  the  nerves  in  the  tongue  may 
sometimes  aid  the  recovery  of  function,  and 
for  this  faradisation  is  the  most  effectual. 
Hysterical  loss  of  taste,  part  of  hemian- 
£esthesia,  is  best  treated  by  neglect.  ^Jliere 
the  loss  depends  on  an  affection  of  tne 
mucous  membrane  of  the  tongue,  local 
measures  alone  are  effective,  m  so  tax  as 
the  treatment  can  be  influenced. 

W.  R.  GOWERS. 
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TEETH,  Diseases  of.  — Synon.:  Fr. 
Maladies  des  Dents ;  Gev,  Kranhheiten  der 
2dhne. 

Introduction.  —  The  teeth  are  peculiar 
organs,  both  anatomically  and  physiologic- 
ally. The  three  hard  tissues  of  the  teeth  are 
of  comparatively  low  organisation,  while  they 
are  in  connexion  internally  with  a  structure, 
the  pulp,  mainly  composed  of  plexuses  of 
nerves  and  blood-vessels,  and  the  roots  are 
covered  externally  with  a  highly  nervous  and 
vascular  periosteum. 

The  functions  of  the  teeth  are  important. 
They  exercise  a  large  influence  in  the  pro- 
duction of  articulate  sounds.    They  have  a 
keen  tactile  faculty,  by  which  they  recognise 
the  texture  of  food,  and  detect  the  presence 
of  foreign  bodies.    But  their  most  important 
function  is  mastication,  by  which  food  is 
<3omminuted  and  at  the  same  time  insalivated, 
two  essential  prehminaries  to  digestion.  The 
loss  of  the  teeth  is  with  many  of  the  lower 
animals  the  limit  of  hfe,  from  the  cessation 
of  these  processes ;  and  the  failure  of  masti- 
cation, through  edentulous  age,  is  a  frequent 
cause  of  intractable  dyspepsia  in  the  human 
subject.    This  fact  cannot  be  too  constantly 
remembered  by  the  practitioner.    The  resto- 
ration of  mastication  by  means  of  artificial 
teeth  is  often  the  immediate  cure  of  imper- 
fect digestion,  which  diet  and  drugs  have 
failed  to  influence. 

The  diseases  of  the  teeth  are  for  the  most 
part  of  a  surgical  character,  and  need  opera- 
tive mterference.  Their  pathological  condi- 
tions are,  however,  of  important  interest  to 
the  medical  practitioner;  causing  and  ex- 
plammg,  as  they  do,  many  maladies  especi- 
ally of  the  nervous  system,  and  having  a 
serious  bearmg  on  digestion  and  nutrition, 
as  dependent  on  efficient  mastication. 

Again,  the  forms  of  the  teeth,  and  the 
characters  of  their  tissues,  are  frequently  in- 
dicative of  former  iUness,  and  in  many 
mstances  are  of  critical  diagnostic  value  in 
estabhshing  the  existence  of  a  constitutional 
taont  which  may  modify  or  develop  disease. 
The  teeth  are  dermal  organs,  and  as  such 
are  liable,  especiaUy  during  their  develop- 
ment, to  be  affected  by  the  poison  of  the 
eruptive  fevers,  leading  to  disastrous  conse- 
quences to  the  teeth  themselves,  and  to  the 
immediately  contiguous  structures. 

The  teeth,  are,  moreover,  from  their 
peculiar  position  and  surroundings,  hable  to 
mechanical  injuries,  and  to  chemical  and 
physical  changes  of  the  most  interesting 
nature  m  themselves,  and  in  relation  to  the 
vital  mamfestations  to  which  they  lead 

In  this  article  the  morbid  conditions 
associated  with  the  teeth  will  be  discussed 
m  the  following  order :  (1)  Alveolar  Abscess; 
(2  Canes;  (3)  Enamel,  Pitted;  (4)  Erosion' 
(5  Eruption  of  Wisdom  Teeth,  Difficult' 
(6  Hemorrhage  after  Tooth -extraction  • 
{!)  Irregularity  m  Number,  in  Shape,  and 
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m  Position;  (8)  Loosening;  (9)  Necrosis 
of  the  Jaw  and  Teeth  after  the  Eruptive 
Fevers  ;  (10)  Nervous  Affections  dependent 
on  Diseases  of  the  Teeth;  (11)  Odontomes; 
(12)  Periosteum,  Diseases  of  Dental;  (13) 

S^P^.  ^'f ^""^^^  SyphiUtic  Teeth; 

(15)  Toothache. 

1.  Alveolar  Abscess.  — /See  12.  Peri- 
osteum.  Diseases  of  Dental. 

2.  Caries.— Caries  of  the  teeth  is  the  most 
common  pathological  change  to  which  the 
human  body  is  liable.  It  generally  affects 
some  of  the  temporary  teeth  before  they  are 
shed;  and  there  are  very  few  adults  in  whose 
teeth  caries,  in  some  degree,  is  not  to  be 
found.  Dental  caries  is  a  softening  and  dis- 
integration of  the  tooth's  surface,  gradually 
penetrating  towards  its  centre.  It  is  essen- 
tially an  affection  due  to  external  influences, 
which  are  partly  chemical  and  partly  para- 
sitic in  nature. 

Etiology. — The  preddsposmg  causes  of 
dental  caries  are  local,  and  general : — 

Local—These  include:  (a)  Defective  en- 
^™el— pits,  &c. ;  deficiency  of  lime-salts 
throughout  tooth.  (6)  Irregularity— favour- 
mg  lodgment  of  food,  (c)  Want  of  cleanliness. 

(d)  Abnormal  condition  of  secretions;  acidity; 
mucoid  condition  of  sahva  in  fevers. 

General— JJndei  this  head  come:  (a)  Here- 
dity—probably through  deficiency  of  lime- 
salts,  (b)  Pregnancy,  (c)  Occupation:  e.g. 
miUers,  bakers,  confectioners,  or  chemical 
workers,  (d)  Civihsation— through  kind  of 
foods;   cooking  of  food;    brain  activity. 

(e)  Eheumatism,  gout,   diabetes  meUitus, 
dyspepsia. 

The  exciting  causes  are— chemical  sol- 
vents, acids  which  remove  lime-salts,  lactic 
acid  produced  in  transformation  of  carbo- 
hydrates, fruit  acids,  acids  in  medicines— 
especiaUy  the  mineral  acids. 

Description.- When  the  enamel  is  at- 
tacked by  caries,  it  becomes  opaque,  whitish, 
or  grey;  and  then  gradually  stained  of  a 
brownish  colour.    This  change  is  soon  fol- 
lowed by  still  more  obvious  lesions  in  the 
dentine.    The  latter  tissue  undergoes  more 
rapid  alteration  than  the  enamel ;  it  becomes 
brown  and  soft,  and  the  disease  penetrates  in 
the  direction  of  the  tubes  towards  the  pulp, 
while  it  spreads  laterally  beneath  the  as  yet 
healthy  enamel.  These  changes  occur  in  end- 
less variety,  one  form  passing  into  another. 
The  extreme  varieties  have  been  described 
as  distinct  species  of  decay,  without,  how- 
ever, sufficient  justification. 

At  times  the  disease  advances  to  a  certain 
stage,  and  then  ceases;  the  intra-tubular 
material  becomes  calcified,  and  the  surface 
perfectly  hard  and  duU-brown  or  black  in 
colour.  This  is  called  'arrested,'  '  stationary  ' 
or  '  carbonised  '  decay.  There  is  a  peculiar 
and  characteristic  odour  in  dental  caries 
like  that  of  gangrene  of  the  limg ;  or  like 
the  scent  of  the  Uttle  neuropterous  insect 
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'  Chrysopa.'  The  softening  of  the  dentine  is 
brought  about  by  the  removal  of  the  phos- 
phate of  calciiun  in  a  soluble  acid  form,  and 
its  replacement  by  water.  Carious  dentine 
has  an  acid  reaction. 

The  results  of  caries  are  many  and  serious, 
arising  from  removal  of  protection  from  the 
pulp  and  specific  irritation  of  it.  Toothache, 
neuralgia,  periostitis,  suppuration  of  the  pulp, 
alveolar  abscess,  and  occasionally  muscular 
paralysis,  may  all  arise  as  consequences  of 
this  condition. 

Treatment.  —  The  treatment  of  dental 
caries  may  be  divided  into  prophylactic,  and 
remedial. 

Prophylactic  treatment  should  be  directed 
against  overcrovpding  of  the  teeth  by  judicious 
extraction;  and  against  want  of  cleanliness 
by  the  use  of  the  tooth-brush  and  antiseptic 
washes  and  dentrifices.  The  various  diseases 
causing  acidity  suggest  their  own  treatment. 
Iron  medicines  should  be  taken  through  a 
glass  tube,  and  the  teeth  brushed  immediately 
after  with  water  made  alkaline  by  bicar- 
bonate of  sodium. 

Remedial  treatment  cannot  be  called 
curative,  as  there  is  no  restoration  of  lost 
tissue ;  and  that  which  has  become  decal- 
cified never  hardens  again.  But  caries  may 
be  arrested,  and  further  decay  prevented. 
The  softened  tissue  should  be  removed ;  the 
hard  subjacent  structure  polished  and  kept 
smooth ;  projecting  edges,  which  might  en- 
tangle food,  levelled  and  burnished;  and 
above  all,  cavities  should  be  stopped. 

3.  Enamel,  Pitted.— Synon.  :  Mercurial 
Teeth — Hutchinson. 

It  is  of  great  importance  to  distinguish 
between  syphihtic  teeth  and  other  malformed 
teeth  which  have  no  sunilar  signification. 
When  Mr.  Hutchinson  first  described  the 
characters  of  teeth  which  are  often  asso- 
ciated with  inherited  syphihs,  much  unne- 
cessary distress  was  occasioned  by  confoimd- 
ing  teeth  having  rocky  and  pitted  enamel 
with  those  which  were  truly  syphilitic  in 
their  origin;  and  many  persons  supposed 
themselves  to  inherit  syphilis,  who  merely 
possessed  teeth  bearing  marks  upon  them 
which  registered  a  temporary  iUness,  or  a 
condition  of  depressed  nutrition  in  child- 
.hood  when  the  affected  teeth  were  formmg. 
Teeth  with  rocky  and  pitted  enamel  vary 
indefinitely  as  to  the  extent  of  their  defec- 
tive  formation,  firom   a  slight  horizontal 
grooving  in  the  enamel,  to  a  condition  in 
which  the  whole  surface  is  rocky  and  rugged, 
and  studded  with  pits  like  a  thunble.  In 
extreme  cases  the  enamel  may  be  almost 
entirely  wanting ;  but  there  is  no  narrowing 
of  the  apices  of  the  crowns  of  the  teeth,  and 
no  crescentic  notch  in  the  superior  incisors, 
as  in  syphilis.    The  defects  of  the  enamel 
are  nearly  always  horizontal  in  their  disposi- 
tion ;  and  even  the  pits  have  such  an  arrange- 
ment in  series.    This   condition  is  most 


firequently  seen  in  the  permanent  teeth, 
though  sometimes  in  the  temporary.    It  is 
most  manifest  in  the  first  molars,  the  incisors, 
and  the  canines.    Rarely  it   afi'ects  the 
bicuspids,  near  the  apices  of  the  cusps ;  and 
stiU  more  rarely  the  whole  bicuspid  crown 
suffers.    But  it  will  be  observed  that  the 
malformation  is  symmetrical  in  the  corre- 
sponding teeth,  and  that  in  the  different 
teeth  it  has  occurred  at  a  point  in  its  develop- 
ment which  each  tooth  had  attained  at  one 
particular  time;  and  probably  the  mildest 
and  severest  cases  are  essentially  the  same 
in  their  pathological  meaning,  the  difference 
being  only  one  of  degree.    It  has  been  sup- 
posed by  Mr.  Hutchinson  that  this  condition 
of  teeth  is  the  result  of  the  constitutional 
influence  of  mercury  given  in  childhood  ;  but 
it  is  generally  quite  unconnected  with  such 
supposed  cause,  as  it  is  extremely  rare  for 
mercury  to  affect  the  mouth  in  children. 
This  condition  of  teeth  occurs  where  mer- 
cury has  never  been  given,  and  equally 
among  people  not  accustomed  to  that  drug. 
It  is  found,  moreover,  among  extinct  races, 
who  Hved  before  mercury  was  used  as  a 
medicine.    The  microscopical  structure  of 
teeth,  thus  degenerated,  shows  that  the  con- 
dition is  essentially  one  of  imperfect  calcifi- 
cation of  the  enamel  and  dentine ;  and  any 
influence  or  disease  of  childhood,  suspending 
for  a  time  or  depressing  the  nutrition,  may 
be  an  efl&cient  cause.    As  this  state  of  tooth 
is  permanent,  it  remains  a  record  through 
Ufe  of  an  illness  in  childhood.    These  defects 
in  the  tissues  of  the  teeth  are  concurrent 
with  their  lamination.    The  tissues  of  the 
teeth  exhibit  a  series  of  layers  due  to  dif- 
ferent degrees  of  calcification,  in  which  the 
earthy  impregnation  has  been  greater  and 
less  alternatingly.  This  is  a  normal  condition 
up  to  a  certain  degree  ;  but  when  the  laminae 
of  lesser  calcification  are  extremely  defective 
in  earthy  matter,  histological  defects  arise, 
which  lead  to  the  appearances  in  the  teeth 
described. 

4.  Erosion. — Erosion  is  the  name  given 
to  the  process  by  which  saucer-shaped  cavi- 
ties or  grooves  are  formed  on  the  labial 
aspects  of  the  necks  of  the  teeth.  They  are 
generally  placed  transversely  ;  and  though  at 
times  attacking  all  teeth,  are  most  frequently 
seen  on  front  ones.  The  surface  of  erosion 
is  hard,  pohshed,  and  often  not  at  all  dis- 
coloured until  the  pulp  is  approached ;  and 
the  teeth  attacked  fi-equently  become  so 
weakened  as  to  break  off.  Erosion  seems  to 
be  due  to  a  chemical  solvent,  the  source  ot 
which  is  probably  the  gum  margms. 

Treatment.— The  cavities  due  to  ero- 
sion should  be  filled  if  deep  enough ;  other- 
wise the  sensitiveness  generally  present 
should  be  treated  by  nitrate  of  silver,  m  the 
form  of  the  soHd  pencil,  or  chloride  ot  zinc  ; 
or  let  the  patient  occasionally  paint  tlie  parts 
with  sal  volatile. 
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5.  Eruption  of  Wisdom  Teeth,  Diffi 
ctilt. — Insufficiency  of  room  in  the  jaw  for 
the  advent  of  the  wisdom  teeth  is  sometimes 
attended  with  very  painful,  and  even  serious 
symptoms.    These  are  confined  to  those 
cases  in  which  the  obstruction  occurs  in  the 
lower  jaw.    The  wisdom  tooth  has  insuffi- 
cient room  to  come  through,  and  remains 
impacted  at  the  base  of  the  ascending  ramus 
of  the  jaw,  growing  and  pressing  against  the 
second  molar.    This  gives  rise  to  inflamma- 
tion, and  pain  of  a  rheumatic  character, 
wandering  down  the  neck  and  arm,  the  latter 
being  often  weakened  in  muscular  power. 
In  acute  and  neglected  cases,  abscess  forms 
at  the  angle  of  the  jaw,  and  burrows  about 
the  cheek.    One  remarkable  symptom  is 
trismus,  which  is  very  usual  in  these  cases, 
and  is  a  characteristic  symptom;  the  mas- 
seter  muscle  becoming  contracted  and  firmly 
set,  so  that  the  jaws  can  hardly  be  opened  a 
quarter  of  an  inch.    This  locking  of  the  jaw 
sometimes  occasions  very  unnecessary  alarm. 

Well-authenticated  instances  of  epilepsy, 
delirium,  and  insanity  have  been  recorded 
as  having  been  occasioned  by  the  resisted 
eruption  of  the  lower  wisdom  teeth,  and 
cured  by  removal  of  the  cause  of  irritation. 
Upper  wisdom  teeth  occasionally  give  trouble 
by  growing  into  and  ulcerating  the  cheek. 

Treatment,  —  The    treatment  depends 
much  on  the  degree  of  obstruction.  Lancing 
the  gum  is  sometimes  sufficient;  otherwise 
removal  of  the  wisdom  tooth  is  the  proper 
cure.  Where  there  is  trismus,  it  is  necessary 
to  force  open  the  jaws  with  a  Mason's  gag 
under  an  anaesthetic,  and  then  extract  the 
tooth  if  possible.    If  it  cannot  be  reached, 
the  second  molar  should  be  extracted,  when 
its  posterior  fang  vnll  sometimes  be  found 
absorbed.  When  once  an  abscess  has  formed 
m  association  with  an  obstructed  wisdom 
tooth,  the  removal  of  that  tooth  is  unavoid- 
able. Though  it  may  be  necessary  to  remove 
the  second  molar  first,  the  third  must  after- 
wards follow,  or  the  abscess  vsdll  remain.  The 
trismus  vanishes  on  extraction  of  the  tooth 

6.  Haemorrhage  after  Tooth-extrac- 
tion.—Hsmorrhage  foUowing  tooth-extrac- 
tion may  be  either  primary  or  seconda/ry 

Prvma/ry  hcemorrhage  is  rarely  persistent, 
ihe  duration  seems  to  depend  on  the  amount 
of  laceration.  The  portion  of  the  socket 
formed  by  the  alveolar  plate  wiU  often  be 
found  to  bulge  after  an  extraction.  When 
this  occurs,  the  bleeding  is  often  prolonged 
probably  because  the  fracture  of  the  outer 
plate  opens  up  the  canceUous  tissue  of  the 
bone. 

Treatment. -The  proper  treatment  for 
hemorrhage  of  this  kmd  is  to  squeeze  the 
outer  and  inner  plates  together.  Very  hot  or 
very  cold  water  generally  stops  the  bleedine 
at  once  Should  this  fail,  the  treatment 
snould  be  that  for  secondary  htemorrhage 

Seconda/ry  hcemorrhage  is  very  rare,  con- 


sidering the  number  of  teeth  extracted. 
There  is  frequently  a  history  of  the  hffimor- 
rhagip  diathesis.  It  is  sometimes,  however, 
associated  with  menstruation. 

Treatment.  —  Various  general  remedies 
have  been  tried,  such  as  hamamelis,  tur- 
pentme,  and  the  like.  But  it  is  on  local 
treatinent  that  the  practitioner  depends.  It 
is  advisable  to  remove  any  badly  formed  and 
leaking  clots.  Then  syringe  the  socket  with 
hot  water,  and  examine  for  torn  gum,  or 
alveolar  splinters;  and  a  tent-shaped  roU 
(rough  side  out)  of  matico  leaf  should  after- 
wards be  inserted  into  the  apex  of  each  root- 
socket. 

The  following  plan  is  often  most  efifective  : 
Twist  a  small  cone  of  cotton  wool  on  the 
sharp  end  of  a  straight  silver  probe.    Dip  it 
into  Eichardson's  styptic  coUoid,  and  carry 
it  to  the  apex  of  each  socket.    If  the  cotton 
wool  be  firmly  but  not  tightly  rolled,  the 
probe  can  be  withdrawn  quite  easily,  pro- 
vided the  point  is  smooth  and  straight.  The 
cone  of  wool  rapidly  expands  and  is  retained 
in   the    conical    socket.     Hamamelis,  or 
saturated  solution  of  tannic  acid  in  alcohol, 
may  be  used  instead  of  the  colloid.  Should 
pluggmg  alone  fail  to  stop  the  bleeding, 
pressure  must  be  tried  in  addition.  This 
may  be  obtained  by  getting  the  patient  to 
bite  on  a  pad  of  lint  or  cork,  and  then  ban- 
daging the  chui  tightly  up  with  a  four-tailed 
bandage.     Special  tourniquets  and  clamps 
have  been  devised  for  this  purpose.  The 
actual  cautery  has  been  used,  but  it  is  rarely 
needed, 

7.  Irregularity  in  Wumber,  Shape, 
and  Position  of  Teeth. 

(a)  Numher.—Absence  of  one  or  more  teeth 
is  common.    The  deficiency  may  be  caused 
by  removal  of  the  permanent  germ,  during 
extraction  of  a  temporary  tooth,  or  possibly 
l-^^^  affected  by  the  diseases  of 

childhood.    Hereditary  absence  of  teeth  is 
frequently  noted.    The  modern  diminution 
m  size  of  the  lateral  incisor  and  wisdom 
teeth  points  to  their  gradual  elimination  from 
their  respective  series.    Non-eruption  of  the 
wisdom-teeth  is  very  common.    A  retained 
temporary  tooth  will  often  be  found  filling 
the  place  of  an  absent  permanent  one ;  and 
this  may  sometimes  be  the  cause,  and  some- 
times the  effect,  of  absence  of  the  permanent 
tooth.  Siopernumerary  teeth  are  occasionally 
seen.   They  are  generally  found  in  the  upper 
jaw,  and  are  most  commonly  irregular  in 
shape  and  position.    Their  removal  is  neces- 
sary when  they  cause  overcrowding,  incon- 
venience, or  disfigurement. 

(&)  Shape. — The  lateral  incisor  and  wis- 
dom teeth  are-  most  commonly  affected. 
There  seems  to  be  a  tendency  for  the  over- 
crowding in  modern  jaws  to  be  reheved  at 
the  expense  of  these  teeth.  Amongst  people 
whoso  mouths  do  not  show  this  overcrowding 
these  teeth  are  better  developed. 
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(c)  Position. — Irregularity  in  position  is 
very   common,   and  overcrowding  is  the 
general  cause.    The  human  jaw  is  diminish- 
ing in  greater  ratio  than  the  teeth  which 
have  to  occupy  it.    This  is  partly  the  result 
of  sexual  selection,  and  partly  of  want  of 
exercise,  brought  about  by  the  highly  pre- 
pared foods  of  modern  civilisation.  Pos- 
sibly also  early  mental  activity  at  the  time 
the  jaw  is  developing,  causes  the  brain  to 
receive  an  undue  share  of  the  phosphates  in 
the  blood-supply  to  the  head.  Heredity 
would  also  have  its  influence.    Too  early 
extraction,  and  too  long  retention  of  tem- 
porary teeth  are  causes  of  malposition.  Ob- 
structed nasal  breathing  and  thumb-sucking 
must  be  included  in  the  same  category. 

8.  Loosening  of  Teeth— See  12.  Peri- 
osteum, Diseases  of  Dental. 

9.  Necrosis  of  the  Jaw  and  Teeth 
after  the  Eruptive  Fevers.  —  Necrosis 
of  the  jaw  and  teeth  is  among  the  secondary 
maladies  which  is  apt  to  occur  after  small- 
pox, scarlet  fever,  and  measles  in  children, 
and  the  cases  are  aU  singularly  alike.  They 
usually  occin-  between  the  third  and  eighth 
years,  and  the  severity  of  the  previous  attack 
of  fever  is  immaterial.  The  local  symptoms, 
which  usually  appear  from  three  to  six  weeks 
after  the  primary  disease,  consist  m  a  sepa- 
ration of  the  gum  around  one  or  more  of  the 
temporary  teeth ;  and  this  continues  untU  the 
bare  jaw  is  exposed  to  a  depth  which  corre- 
sponds not  only  to  the  fangs  of  the  temporary 
teeth,  but  to  the  bony  capsules  of  their  im- 
mature successors.     Transverse  ulceration 
then  usually  follows ;  and  the  temporary  teeth, 
their  alveoli,  the  immature  permanent  teeth, 
and  their  bony  capsules  are  shed.  Frequently 
this  occurs  on  both  sides  of  the  mouth  sym- 
metrically. There  is  no  swelhng  or  formation 
of  supplemental  bone.   In  the  lower  jaw,  the 
base  of  the  bone  is  rarely,  if  ever,  involved  ; 
and  the  consequent  disfigurement  is  singu- 
larly shght.    These  exfohations  occur  much 
more  frequently  after  scarlet  fever  than  after 
measles ;  and  they  are  rare  after  small-pox. 

Teeatment. — The  treatment  of  these  cases 
should  consist  in  as  little  local  interference  as 
possible.  Little  need  be  done,  beyond  atten- 
tion to  cleanliness  and  deodorisation,  and  the 
removal  of  the  sequestra  when  qmte  loose. 
The  general  condition  of  the  patient  will 
require  careful  treatment. 

10.  Nervous  Affections  Dependent 
on  Diseases  of  the  Teeth.— Affections  of 
the  nervous  system  dependent  on  the  teeth, 
independently  of  dentition,  have  not  been 
sufficiently  recognised,  and  records  ot  them 
aj-e  so  few  and  partial  that  it  is  diflicult  to 
generalise  upon  them.  These  affections  are 
either  (a)  reflex,  (6)  direct,  or  (c)  complex.  In 
the  first  case  some  portion  of  the  nervous 
system  receives  an  exaltation  of  function 
from  the  irritation  of  a  tooth-nerve :  m  the 
second  case  some  contiguous  nerves  are  m- 


volved  by  the  spread  of  inflammation  from 
diseased  teeth,  or  the  pressure  of  the  inflam- 
matory products :  in  the  third  case  both 
would  be  entailed  in  a  mixed  and  uncertain 
proportion. 

(a)  Beflex  affections. — As  regards  the  reflex 
phenomena  of  disease  dependent  on  the 
teeth,  we  may  enumerate  pain ;  muscular 
spasm  ;  muscular  paralysis ;  paralysis  of  some 
of  the  nerves  of  special  sense ;  and  perverted 
nutrition.  These  reflex  phenomena  have 
been  found  to  be  induced  by  the  following 
diseases;  Caries,  with  or  without  exposure 
of  the  pulp ;  exostosis— hypertrophy  of  the 
crusta  petrosa;  nodular  developments  of 
dentine  in  the  pulp-cavity ;  periostitis,  plas- 
tic or  suppurative ;  impaction  of  permanent 
teeth  in  the  maxillary  bones  ;  and  crowding 
of  teeth  from  insufficient  room. 

Small  excrescences  of  dentine  occurring 
within  the  pulp-cavity  (or  in  the  form  of 
small  nodules  in  the  substance  of  the  pulp) 
are  apt  to  produce  erratic  and  widespread 
pain  among  the  dental  nerves  of  one  side  of 
the  face.    The  same  symptom  not  infre- 
quently occurs  where  the  morbid  change 
consists  of  fine  nodular  exostoses  on  the 
fangs  of  the  teeth.    In  these  cases  the  pain 
is  radiated  from  the  spot  of  frritation  oyer  a 
large  nervous  area ;  but  the  tooth  containing 
the  offending  growth  is  usually  perceptible 
by  tenderness  or  elongation,  or  a  conscious- 
ness on  the  part  of  the  patient  that  it  is  the 
centre  of  offence.    Where  it  arises  from  an 
exostosis  it  is  apt  to  be  repeated  with  several 
teeth  one  after  another.    These  cases  are  by 
no  means  uncommon,  and  are  often  made 
the  subjects  of  unavailing  medical  treatment 
for  a  long  time.    Extraction  of  the  tooth  is 
the  only  remedy. 

•  "Wry-neck,  epilepsy,  and  tetanus  are  three 
forms  of  muscular  spasm  which  have  been 
distinctly  traced  to  the  irritation  of  disease 
of  the  teeth  in  the  adult.  So  likewise  have 
been  symptoms  of  angina  pectoris. 

Among  the  nerves  of  special  sense  which 
have  been  affected  by  reflex  nervous  action 
from  tooth-irritation  are  the  auditory  and 
the  optic ;  cases  of  deafness  and  of  complete 
amaurosis  having  arisen  from  these  causes. 

There  is  a  not  infrequent  form  of  muscular 
and  sentient  paralysis,  affectmg  one  or  other 
of  the  arms,  which  has  often  been  wrongly 
diagnosed,  and  led  to  much  needless  suff-er- 
ing  and  alarm.  It  consists  of  weakness, 
some  pain,  and  occasionally  loss  of  sensation 
in  the  arm  and  hand  in  question.  Pain  tre- 
quently  commences  in  the  side  of  the  neck, 
or  at  the  point  of  the  shoulder ;  and  is  of  an 
aching,  weary  character,  much  increased  by 
any  muscular  effort  of  the  limb,  which 
usually  hangs  in  a  powerless  listless  attitude 
by  the  patient's  side.  The  hand  is  feeble, 
aJd  the  patient  has  difficulty  in  gi-aspmg 
and  shakhig  hands  with  cordial  pressure. 
These  symptoms  are  sometunes  onlymduced 
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by  exertion.  Such  cases  have  been  fre- 
quently supposed  to  depend  on  central  nervous 
disease,  and  have  been  so  treated.  They 
may  depend,  however,  on  some  irritation  of 
a  tooth  of  the  lower  jaw,  usually  a  back 
molar,  which  is  transmitted  through  the 
cervical  and  brachial  plexuses  of  nerves.  A 
carious  or  impacted  wisdom-tooth  is  often 
the  cause.  Extraction  of  the  tooth  is 
followed  by  complete  reHef  within  a  few 
hours.  There  are  also  on  record  some  curious 
cases  of  perverted  nutrition,  in  which  the 
colour  of  the  iris  has  been  altered,  and  the 
hair  at  certain  spots  has  become  abruptly 
white  ;  and  ulcers  have  formed  and  refused 
to  heal,  in  the  neighbourhood  of  the  neck  and 
cheeks,  all  dependent  upon  dental  irritation. 

(6)  Direct  affections. — Direct  affections  of 
the  nervous  system,  caused  by  tooth-disease, 
are  far  less  common  and  less  varied  than 
those  which  are  reflex,  and  their  mode  of  pro- 
duction is  more  obvious  and  intelligible.  The 
portio  dura  of  the  seventh  nerve,  the  nerves 
which  enter  the  orbit,  and,  very  rarely,  the 
dental  nerves  in  their  tracts  in  the  jaw,  are 
those  only  which  suffer  in  this  way,  that 
is,  are  entangled  in  their  course  by  those 
inflammatory  influences  and  products  which 
diseases  of  the  teeth  engender. 
_  The  consequences  of  the  direct  implica- 
tion of  nervous  trunks  by  the  inflammatory 
results  of  these  diseases  are  so  very  grave, 
especially  when  affecting  the  nerves  of  the 
eye  in  their  course  to  the  orbit,  and  the 
ultimate  results  are  so  likely  to  become  per- 
manent when  rehef  is  not  speedily  given, 
that  it  is  impossible  to  exaggerate  their  im- 
portance._   Great  stress  must  be  laid  upon 
this  subject,  because  such  cases  may  be 
misunderstood;  and  injuries  have  thus  be- 
come permanent  and  "irremediable,  which, 
if  correctly  interpreted  and  properly  treated 
at  first,  would  have  been  easily  obviated. 

The  entanglement  of  the  portio  dura 
leading  to  facial  palsy  has  arisen  from  the 
plastic  exudation  around  an  upper  back 
molar,  and  has  been  immediately  cured  by 
the  extraction  of  the  tooth.    Instances  have  I 
also  been  observed  in  which  the  nerves 
passing  mto  the  orbit,  and  probably  within 
the  orbit,  have  been  surrounded  with  plastic 
exudation  leading  to  the  destruction  of  their 
functions,  and  to  temporary  or  permanent 
loss  of  sight.    The  writers  have  seen  several 
such  cases ;  some  were,  and  all  might  have 
been,  completely  cured  by  the  early  removal 
of  the  offendmg  teeth.    It  is  very  rare  indeed 
for  the  dental  nerves  in  their  passage  through 
the  jaw-bones  to  be  pressed  upon  and  func- 
tionally disturbed  by  the  inflammatory  pro- 
ducts of  carious  teeth.   But  such  cases  have  • 
occurred,  producing  loss  of  sensation  of  the  \ 
front  teeth,  lips,  and  chin,  j 
(c)  Complex  affections.— In  some  instances  ■ 
the  nervous  symptoms  are  clearly  of  a  mixed  i 
character,  partly  reflex  and  partly  direct 


This  is  no  doubt  the  case  in  those  remarkable 
1  and  not  infrequent  examples  of  trismus,  in 
which  the  jaws  are  firmly  closed  by  the 
spasmodic  action  of  the  masseter  muscle, 
on  the  side  where  a  carious  or  impacted 
lower  molar  tooth  is  keeping  up  irritation, 
and  which  is  quickly  cured  by  the  extraction 
of  the  tooth. 

The  same  may  be  said  of  those  wide- 
spread and  diffused  pains,  attended  with 
extreme  tegumentary  sensibility,  which  so 
often  accompany  ordinary  toothache. 

11.  Odontomes, — These  are  congenital 
fibro-plastic  or  osseous  tumours,  the  result 
of  morbid  changes,  such  as  hypertrophy  and 
degeneration  in  the  forming  tooth. 

12.  Periosteum,  Dental,  Diseases 
of. — Under  this  heading  we  note  the  various 
phases  of  inflammation — from  hyperaemia  to 
suppuration  (including  a  pecuhar  form  of 
chronic  inflammation,  probably  infective, 
which  has  received  the  name  of  pyorrhoea 
alveolaris,  or  Eiggs's  disease) ;  mention  must 
also  be  made  of  associated  troubles,  such  as 
necrosis,  exostosis,  and  absorption  of  the 
tooth-roots.  Cysts  also  may  be  considered 
imder  this  head. 

(a)  Periostitis.  —  Synon.  :  Periodontitis; 
periamentitis. — Dental  periostitis  may  be 
acute,  chronic,  or  diffuse. 

When  the  nerve-pulp  is  dead  and  not 
asepticaUy  treated,  or  perhaps  is  inflamed, 
either  by  caries,  or  by  fiUmgs  injudiciously 
inserted,  or  by  cold,  the  tooth  may  become 
tender  to  bite  on,  and  shghtly  long  and  loose 
in  consequence  of  hypercemia.  The  inflam- 
mation may  resolve,  or  the  tooth  become 
acutely  tender  or  aching,  and  the  gum  over 
it  red  and  injected ;  acute  periostitis  is  now 
present.  Eesolution  is  still  possible,  but 
often  suppuration  ensues,  the  nerve,  if  pre- 
viously alive,  having  meanwhile  died;  and 
the  pain  is  intense,  and  worse  at  night ;  the 
gum  sweUs,  and  pus  is  seen  to  be  pointing ; 
an  abscess  has  formed.  Belief  is  experienced 
by  evacuation ;  the  vent  on  the  gum  remains 
{gumboil),  and  the  tooth  settles  down.  A 
tooth  may  remain  chronically  tender,  with 
periodic  exacerbations,  constituting  chronic 
periostitis;  and  when  so  affected  generally 
becomes  tartar-covered  and  discoloured  from 
lack  of  use. 

Treatment. — The  treatment  of  dental  peri- 
ostitis should  be  local  and  general.  Locally, 
scarification  or  leeching  of  the  gum  is  indi- 
cated in  the  early  stages.  Later  stages 
demand  counter-irritation,  for  instance,  by 
means  of  a  combination  of  1  fluid  drachm 
each  of  Fleming's  tincture  of  aconite  and 
liniment  of  iodine,  and  10  minims  of  chlo- 
roform;  which- is  painted  on  the  gum  ;  or 
capsicum  plasters  may  be  applied  over' the 
roots.  The  pointing  of  pus  should  be  fa- 
voured by  fomentation  inside  the  mouth; 
and  an  abscess  opened  directly  it  points.  '  • 
The  general  treatment  should  be  a  smart 
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purge  at  first,  and  perhaps  tonics  later  in 
the  case  of  enfeebled  patients. 

(6)  Diffuse  Periodontitis. — When  this  dis- 
ease exists  on  both  sides  in  both  jaws,  it  is 
generally  due  to — (1)  Traumatism — e.g.  vio- 
lent closure  of  the  jaws  by  a  blow  ;  (2)  dia- 
theses— rheumatism,  gout,  syphilis,  scrofula  ; 
or  (3)  ptyalism — referable  to  mercury  chiefly ; 
but  also  sometimes  to  copper,  arsenic,  or 
iodide  of  potassium. 

The  teeth  are  raised  and  tender,  and  the 
gum  around  them  is  congested.  No  suppu- 
ration occurs. 

Treatment. — Hot  fomentations  of  boric 
acid  lotion  are  indicated  for  traumatic  cases. 
Iodide  of  potassium  will  be  useful  for  most 
of  the  others,  combined  with  a  mouth  lotion 
of  chlorate  of  potassium.  Adynamic  cases 
should  have  generous  diet,  port-wine,  and 
quinine. 

One  or  two  teeth  will  sometimes  cause 
tenderness  of  all  the  teeth  on  one  side. 
Usually  the  cause  is  obvious. 

(c)  Fyorrhoea  alveolaris. — This  disease  was 
first  described  by  Eiggs.  It  appears  to  be 
a  chronic  inflammation  of  the  edges  of  the 
periosteum.  It  advances  slowly  in  a  ring- 
like  manner  from  the  neck  towards  the  apex 
of  the  root,  whilst  ordinary  periostitis  spreads 
from  the  apex.  As  the  alveolar  edges  are 
destroyed  pari  passu  with  the  progress  of  the 
inflammation,  the  tooth  or  teeth  become 
looser  and  looser,  and  are  finally  lost.  The 
disease  is  probably  mildly  infective,  and  tends 
to  spread  through  the  medium  of  the  pus 
which  is  constantly  oozing  from  the  margins 
of  the  gums.  There  is  usually  neither  tender- 
ness nor  pain  till  a  late  stage.  It  attacks 
front  teeth  mostly,  and  when  limited,  as  it 
frequently  is  at  the  start,  it  appears  to  have 
been  excited  by  local  irritants— food,  tartar, 
or  undue  pressure  of  the  bite. 

Certain  diatheses  predispose  to  pyorrhoea, 
such  as  the  gouty  or  rheumatic ;  and  so  do 
the  specific  fevers  and  valvular  heart-disease, 
or  other  conditions  in  which  there  is  con- 
gestion of  the  vessels  of  the  periphery.  Mer- 
curial salivation  also  doubtless  tends  to  pro- 
duce it.  In  some  of  these  cases  the  disease 
is  present  in  all  the  teeth.  Mr.  Hutchinson 
calls  it  sycosis  dentium;  and  compares  it 
with  sycosis  tarsi. 

Treatment.— This  is  a  very  intractable 
disease.  Cure  is  seldom  attained,  and  con- 
tinuous attention  is  necessary  to  prevent  it 
from  getting  worse  and  affecting  other  teeth. 
All  tartar  should  be  removed.  Having  painted 
the  gum  margins  with  cocaine  solution  (20  per 
cent.),  we  must  syringe  each  one  carefully  and 
forcibly;  then  apply  some  strong  antiseptic 
beneath  the  gum-margins,  with  a  splinter  of 
wood.  Aromatic  sulphuric  acid  and  sulphate 
of  copper  crystals,  powdered  and  mixed  into 
a  paste  with  pure  carbolic  acid,  are  favourite 
remedies.  This  procedure,  alternated  with 
the  use  of  an  astringent  mouth-wash,  such 


as  tannic  acid  and  eau-de-Cologne,  seems  the 
best  available  treatment. 

(d)  Cysts. — Cysts  are  occasionally  found  in 
connexion  with  the  roots  of  diseased  teeth  as 
painless,  slow-growing,  bony  sweUings.  The 
contents  are  fluid,  often  containing  choles- 
terin  flakes.  Extraction  of  the  tooth  is  the 
only  remedy  as  a  rule. 

(e)  Necrosis. — Necrosis  is  the  term  limited 
by  usage  to  denote  death  of  the  cementiun  at 
any  part,  owing  to  more  or  less  separation  of 
the  periosteum.  It  may  be  partial ;  and  may 
exist  coincidently  with  a  living  pulp  and  den- 
tine ;  or  it  may  be  complete,  in  which  case 
the  whole  tooth  (dentine  and  cementum)  is 
dead,  and  is  soon  shed  by  nature  as  a  foreign 
substance.  Partial  necrosis  may  be  due  to 
abscess,  pyorrhoea  alveolaris,  or  exposure  of 
a  root  by  gum-absorption.  Treatment  is 
only  possible  in  so  far  as  it  can  combat  these 
causes. 

(/)  Exostosis. — Dental  exostosis  is  a  dis- 
ease resulting  in  an  undue  thickening  of  the 
cementum.  It  may  occur  as  nodular  excres- 
cences; or  as  a  general  even  thickening  of 
the  root.  Sometimes  it  is  obviously  due  to 
previous  inflammation  in  an  isolated  tooth  ; 
in  other  instances  it  is  present  in  several 
teeth,  and  has  no  such  apparent  connexion 
with  pathological  action.  Frequently,  per- 
haps most  often,  this  condition  may  be  pre- 
sent without  any  symptoms,  such  as  pain,  to 
lead  one  to  suspect  it;  but  sometimes  it  is 
the  cause  of  tic-douloureux.  After  excluding 
other  causes  of  pain,  as  caries  and  erupting 
wisdoms,  such  cases  may  appear  idiopathic. 
At  times  the  patient  may  indicate  a  certain 
tooth  as  the  focus,  which  is  apparently  quite 
soimd.  It  is  fortunate,  indeed,  when  a  slight 
tenderness  on  rocking  laterally  confirms  this. 
An  isolated  molar,  whose  well-worn  top  indi- 
cates that  it  has  borne  the  greater  share 
of  mastication,  is  frequently  the  subject  of 
exostosis. 

Treatment. — The  only  remedy  is  extrac- 
tion. In  cases  on  record  the  pain  has  re- 
curred in  another  tooth  when  one  has  been 
removed,  and  the  roots  of  all  showed  this 
affection  to  be  present.  It  is  suggested  that 
the  diffuse  periostitis  of  rheumatism  and 
gout  may  lead  to  this  wholesale  exostosis, 
and  hence  treatment  may  be  directed  to 
these  diseases. 

(g)  Absorption. — A  process  similar  to  the 
physiological  one  which  causes  the  shedding 
of  temporary  teeth  may  occur  pathologically 
in  the  roots  of  permanent  sets.  This  may 
arise  from  similar  causes  to  those  of  exos- 
tosis, only  perhaps  the  inflammatory  action 
is  not  so  chronic.  An  alveolar  abscess,  or 
any  foreign  substances  close  to  or  perforating 
the  cementum,  so  as  to  irritate  the  perios- 
teum, may  give  rise  to  it.  The  pressure  of 
the  erupting  crown  of  a  neighbouring  tooth 
may  also  cause  it,  as  in  the  case  of  second 
molar  roots  pressed  upon  by  an  erupting 
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wisdom  tooth.  Cases  are  recorded  in  which 
the  cause  was  obscure,  tooth  after  tooth 
being  shed  with  apparently  sound  crowns, 
the  roots  of  which  showed  all  the  absorption- 
signs  of  temporary  teeth  when  shed. 

The  symptoms  are  obvious  loosening  of  the 
teeth,  with  more  or  less  tenderness.  Treat- 
ment is  usually  hopeless. 

13.  Pulp,  Diseases  of  the.— These  are 
mostly  phases  or  results  of  inflammatory 
action. 

(a)  Hypercsmda.— This  is  generally  due  to 
the  loss  through  caries  of  the  protection  which 
healthy  tooth-tissue  affords  against  the  ther- 
mal, chemical,  and  mechanical  irritation  of 
substances  in  the  mouth.  Metal  fillings, 
being  thermal  conductors,  are  sometimes  the 
cause  of  this  condition. 

The  symptoms  vary  from  mere  discomfort, 
to  sharp  pain  on  taking  hot  and  cold  things. 
Acids  and  sweets  produce  similar  effects 

Treatment.— The  best  treatment  for  this 
condition  is  to  apply  carbolised  resin  on 
cotton  wool  imtil  the  tooth  can  be  stopped. 

(b)  Acute  inflammation  Acute  inflam- 
mation of  the  dental  pulp  is  the  result  of 
liarther  progress  of  decay,  so  that  the  nerve- 
pulp  IS  almost,  if  not  quite,  laid  bare ;  at  any 
rate  the  softened  dentine  probably  extends 
to  It.    Metal  fillkigs  will  also  cause  it— any 
tLUmg,  m  fact,  put  in  uacautiously  near  to  an 
exposed  pulp.  It  frequently  ends  in  death  of 
t^e  tooth  because  of  the  strangulation  which 
the  bony  waUs  of  the  pulp-chamber  produce 
on  the  congested  tissue.    A  sharp  throbbing 
pam,  worse  when  the  head  is  low,  conse- 
quently  at  mght,  is  characteristic.  The  tooth 
IS  generally  not  tender. 
,  Treatment.— In  the  early  stage  a  purge 
IS  necessary    A  leech  applied  on  the  gum 
might  possibly  stop  the  pain,  and  save  the 
nerve.    Probably  it  is  just  as  well  to  devital- 
ise  the  nerve  at  once  with  arsenic ;  but  this 
should  only  be  done  by  the  dental  surgeon. 

(c)  Chrome  xnflammation  has  similar 
causes  involved  in  its  production.  They  act 
less  acutely,  and  hence  the  results  are  dif- 
lerent.    The  pam  comes  on  at  intervals,  and 

fjSlT^t^^^''  P^P  i«  actively  irri- 
tated by  food  or  pressure.  A  pulp  so  mflamed 

{d)  Hypertrophy  or  polypus  of  the  vul-n 
IS  one  result  of  chronic' inflammation.  ^The 
congested  pulp  sweUing  into  the  carious 
cavity  IS  uTitated  into  exuberant  growth  by 

it  ^rotSes'""  °'  -^-^ 

(e)  Calcification  is  occasionally  due  to  in 
flammatoiy  action,  but  cannot  always  be 
traced  to  it    It  may  take  the  form  of  gJneral 
calcareous  degeneration,  or  occur  only  f «  bony 
V°,*f  apparently  quite  soiS 

These  nodules  may  give  rise  to  neuralgic 
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pains,  the  cause  being  suspected  only  when 
other  possible  causes  are  excluded.  Addi- 
tional testunony  is  sometimes  afforded  by 
the  strong  conviction  on  the  part  of  the 
patient  of  the  identity  of  the  offending  tooth. 
It  IS  possible  that  the  gouty  or  rheumatic 
diathesis  may  give  rise  to  this  trouble 

,  ^y?^iii.*i°Teeth.-Wearemdebted 
to  Mr.  Hutchmson  for  the  interesting  dis- 
covery that  chUdren  who  inherit  syphilis 
are  liable  to   characteristic   deformity  of 
certain  teeth,  and  that  this  is  not  infrequently 
associated  with  specific  interstitial  inflam- 
mation of  the  cornea.    Syphilitic  teeth  are 
small,  narrow,  more  or  less  pointed,  and 
usually  of  a  dirty-grey  colour.     Both  the 
temporary  and   permanent   sets  may  be 
affected;  but  it  is  the  front  teeth  of  the  latter 
that  exhibit  the  characteristic   and  most 
marked  deformity.    The  lower  incisors  are 
peggyand  pomted;  those  of  the  upper  jaw 
are  narrowed,  instead  of  expanded  towards 
the  cuttmg  edge  ;  and  the  centrals  frequently 
have  a  crescentic  notch.    The  other  irregu- 
larities of  shape  in  the  teeth  may  arise  or  be 
closely  maitated,  where  there  is  no  specific 
tamt,  but  the  crescentic  notch  in  the  con- 
tracted cutting  edge  of  the  superior  perma- 
nent central  mcisor  is  believed  to  be  dia- 
gnostic of  mherited  syphihs.   As  such,  it  is 
of  great  value  to  the  physician  in  deciding 
on  the  nature  of  doubtful  symptoms  which 
may,   or   may  not,   have   an  hereditary 
syphilitic  origin.    Mr.  Hutchinson  considers 
that  these  malformations  of  teeth  are  occa- 
sioned by  specific  stomatitis.    But  perverted 
form  and  nutrition  need  not  be  inflammatory 
m  origin ;  and  it  may  be  doubted  whether 
sucfi  action  arises  in  these  cases.    The  teeth 
are  dermal  organs,  and  upon  the  skin  syphiUs 
mflicts  some  of  its  chief  mjm-ies,  which  need 
not  be  inflammatory. 

15.  Toothache.— The  term  'toothache' 
can  scarcely  be  used  with  critical  accuracy, 
as  It  18  popularly  applied  to  any  pain  m  or 
immediately  round  a  tooth,  without  distinc- 
tion as  to  its  cause  or  character.    Such  pain 
may  be  produced  by  many  conditions,  the 
commonest  of  which  is  dental  caries,  with 
or  without  exposure  of  the  pulp.    But  other 
mfluences  may  induce  pain,  scarcely  to  be 
distmgmshed    from   that   of  tooth-decay. 
Among  these  causes  may  be  enumerated 
impaction  of  the  wisdom-teeth,  especially  the 
lower  ;  inflammation  of  the  tooth-pulp  and 
periosteum;  rheumatism;  deposit  of  secon- 
danry  dentine  in   the   pulp-chamber:  and 
exostosis. 

Excepting  where  pain  is  very  severe,  and 
ot  such  a  character  as  to  assert  its  exact 
locahty,  it  is  not  mfrequently  referred  to  a 
position,  and  to  a  particular  tooth,  other  than 
the  one  affected.  Where  this  is  the  case  it 
IS  mostly  am^ierior  to  the  locality  of  its  origin  • 
and  is  often  only  discovered  by  roughlv 
manipulatmg  or  sharply  tapping  the  teeth. 
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Toothache  dependent  upon  dental  caries 
usually  arises  when  the  decay  approaches 
the  tooth-pulp,  and  is  the  result  of  inflam- 
mation of  it.  The  tooth-pulp  consists  very 
largely  of  nerves,  and  is  closely  boxed  up 
withm  unyielding  walls,  so  that  its  swelling 
gives  rise  to  great  internal  pressure ;  hence 
the  pain  is  of  a  very  severe  and  distressing 
character.  Inflammation  frequently  yields  to 
complete  or  partial  suppuration  of  the  pulp ; 
the  escape  of  the  matter  being  attended  with 
marked  relief.  This  may  arise  either  from 
the  breaking  down  of  the  external  carious 
wall  of  the  tooth,  or  from  its  finding  vent 
through  the  orifice  at  the  apex  of  its  fang ; 
and  so  constituting  an  alveolar  abscess,  which 
ultimately  bursts,  either  as  a  gumboil  within 
the  mouth,  or  by  a  fistulous  opening  upon 
the  cheek. 

The  impaction  of  a  wisdom- tooth  produces 
a  form  of  toothache  which  is  usually  of  a  dull 
character,  and  gives  a  sense  of  tension  and 
restraint.  It  arises  from  want  of  room  for  the 
coming  tooth,  the  growth  of  which  produces 
pressure  on  the  contiguous  structures.  The 
pain  often  wanders  along  the  whole  jaw,  and 
may  appear  to  be  especially  associated  with 
any  other  tooth  on  that  side.  Occasionally 
the  second  molar  becomes  so  eroded,  through 
absorption  of  its  posterior  fang  by  the  pres- 
sure of  the  wisdom-tooth,  as  to  cause  in- 
flammation of  its  pulp,  in  which  case  there 
may  be  acute  toothache  and  loosening  of  the 
tooth. 

Inflammation  of  the  tooth-pulp  may  some- 
times occur  spontaneously,  and  thus  give  rise 
to  pain. 

Inflammation  of  the  periosteum  around 
any  particular  tooth,  the  result  of  disease  or 
any  external  violence,  may  have  the  same 
effect.  It  is  said  also  that  the  inflammation  of 
the  fibrous  tissues  round  the  teeth  may  be  of 
a  rheumatic  character,  but  of  this  there  is  no 
positive  evidence.  It  may,  however,  arise 
from  syphilitic  periostitis,  and  from  the  ad- 
ministration of  mercury  when  pushed  to 
the  verge  of  salivation.  Iodide  of  potassium 
has  sometimes  a  like  efi'ect. 

Secondary  dentine  and  exostosis  may  also 
be  associated  with  toothache,  which  is 
frequently  of  a  neuralgic  and  wandering 
character,  so  that  it  is  often  difficult  to  fix 
upon  the  offending  tooth.  It  is  difficult  to 
say  whether  the  pain  results  from  the  pres- 
sure of  the  adventitious  growth,  or  whether 
they  are  both  the  result  of  some  sub-inflam- 
matory condition. 

Treatment. — The  treatment  of  toothache 
consists  in  attention  to  the  general  health  ; 
in  local  applications ;  and  in  extraction  of  the 
offending  organ.  Tonics,  especially  quinine, 
are  often  useful  where  the  pains  are  of  an 
inconstant  and  neuralgic  character.  Food 
and  stimulants,  especially  wine,  would  also 
give  relief  in  such  cases,  where  the  patient  is 
below  par.    When  the  toothache  arises  from 
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caries,  gi'eat  relief  is  experienced  in  the  early 
stages  by  the  application  of  creasote  or  car- 
bolic acid.  "Where  pus  is  pent  up  within  the 
pulp-cavity  it  should  be  evacuated,  either  by 
opening  the  pulp-cavity  from  above,  or  by 
drilling  the  tooth. 

Where  the  pain  arises  from  impaction  of 
wisdom-teeth,  relief  from  pressure  must  be 
given  by  extraction.  If  the  wisdom-tooth 
cannot  itself  be  got  at,  the  second  molar 
should  be  taken  out.  In  all  cases  where  the 
pain  has  become  excessive  and  intractable, 
removal  of  the  tooth  is  the  only  remedy. 

S.  J.  Salter.      J.  Hamilton  Craigib. 

B.  C.  Ackland. 

TEETH,  Grinding  of.  —  Automatic 
movements  of  the  mouth  are  common  to 
many  diseases,  especially  in  young  subjects. 
In  cerebral  disorders  in  children  we  often 
notice  a  vertical  movement  of  the  jaw,  as  if 
the  patient  were  chewing.  At  other  times 
the  movement  is  a  lateral  one,  and  the 
teeth  are  ground  together,  so  as  to  give  rise 
to  a  hard  unpleasant  grating  soimd.  This 
symptom  is  not,  however,  necessarily  depen- 
dent upon  disease  of  the  brain,  nor  is  it 
peculiar  to  early  life.  Grinding  of  the  teeth 
may  be  observed  at  all  ages,  and  in  many 
different  complaints.  It  is  frequently  spoken 
of  as  a  symptom  of  worms,  and  is,  indeed, 
often  present  when  the  alimentary  canal  is 
infested  with  these  parasites  ;  but  the  symp- 
tom is  in  such  cases  quite  independent  of 
the  worms,  and  is  to  be  ascribed  merely  to 
the  intestinal  derangement  which  is  the 
essence  of  the  disease,  the  presence  of  worms 
being  merely  an  accidental  comphcation. 
Disordered  bowels  are  by  far  the  most 
common  cause  of  grinding  of  the  teeth ;  and 
therefore,  with  the  exception  of  cerebral 
disease,  this  symptom  is  almost  confined  to 
such  disorders  as  are  accompanied  by  de- 
rangements of  the  alimentary  canal.  Thus 
children  with  tuberculosis  often  grate  their 
teeth  together  with  painfiil  persistency ;  but 
in  this  disease  an  acid  condition  of  the 
contents  of  the  stomach  and  bowels  is  an 
almost  invariable  complication.  Again,  in 
rheumatism  and  gout,  where  there  is  the 
same  tendency  to  acid  fermentation  of  food, 
grinding  of  the  teeth  is  a  common  symptom 
in  the  adult. 

The  movement  of  the  jaw  occurs,  as  a 
rule,  independently  of  the  wiU,  and  is  seldom 
noticed  except  during  sleep.  Sometimes, 
however,  children  will  grind  their  teeth 
voluntarily,  and  apparently  with  fiiU  con- 
sciousness of  what  they  are  doing.  Such 
cases  are,  however,  rare. 

The  treatment  of  teeth-grinding  consists 
in  the  correction  or  removal,  if  possible,  of 
the  condition  upon  which  it  depends. 

Eustace  Smith. 

TEETHING,  Disorders  of.  —  See 
Dentition,  Disorders  of. 


TELANGEIE  CTASIS 

,  TELANGEIECTASIS  (r?iXe,  far; 
ayyeiov,  a  blood-vessel;  and  eKvaa-is,  a  dila- 
tation).—Aneiirysm  by  anastomosis.  See 
Aneurysm;  and  Tumours 


TELESE,  in  Italy  (Benevento).— 

Sulphur  waters.  See  Mineral  Waters. 

TEMPERAMENT.  —  Synon.  :  Fr. 
Temperament;  Ger.  Kdrperanlage. — Tiiis* 
term  denotes  the  correlation  of  grouped 
differences  existing  among  men,  ia  respect 
of  physical  structure  and  conformation,  with 
differences  of  functional  activity,  of  mental 
endowment  and  disposition,  and  of  affection 
by  external  circumstances. 

The  eariy  writers  on  medicine,  recognising 
the  facts  that  each  mdividualman  is  different 
from  all  other  men  in  physical  appearance  ; 
that,  agam  in  every  man  are  found  quahties 
proper  to  himself,  inherent  and  indestruc! 
tibie;  that,  again,  on  a  review  of  many  men 
a  constant  association  of  certain  qualities 
with  certain  variations  in  physicarappear- 
ance  may  be  observed,  proceeded  to  make 
generahsations,  tending  to  the  doctrine  of 
temperaments.    This  doctrine,  as  fdlv  set 
forth  by  Galen,  estabUshed  nine  kinds  of 
temperament.    First,  the  balcmced  tempera- 
ment {^Kpaa^a  temperies),  consisting  in  a 
mixti^e  of  different  qualities  in  sufh^ue 
proportion  that  none  is  in  excess.  Next 
four  temperaments  of  simple   excess  or 
default-the  7.0^,  the  cold,  the  moJ^^nl 
the  dp,',  and  then  four  mixtures  of  these- 

cold  and  dnry,  the  cold  wnd  moist.  Subse- 

pathology,  temperaments  were  classified  as 
s^9mneom,  mous,  phlegmatic,  ov  melan. 

oead,  or  the  spleen  was  supposed  to  be 
predommant  in  modifying  the  humoSs  of 
the  body.  More  recent  writers  have  aJaS; 
abridged  the  list,  and  have  given  Its 
gones  a  new  mterpretation.  They  mosJlv 
acknowledge  but  three  temperament^  t£ 

The  balanced  temperament  is  not  induded 
tie  eSsts'  °'         perfect  sZc  ' 

dSrSion;  W    Vl  T^^y        tliat  the 
aescriptions  by  which  the  other  terms  arl 
defined  represent  either  individuals 
types,  and  therefore  correspond  Suytiy 
to  one  or  very  few  of  the  unitsT/we 

peraments  above   mentioned   bv  ! 
analysis  of  Galen's  picCe  nf  thJ   •  -"'^ 
"-T^y  temVeShiLt  S^l 
m  his  bodJy  constitution  exactly  midLv 

softnr  '^'^T\^''^  stoutness^TtteeJ 
softness  and  hardness,  between  hot  and 
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th^'Jj^M^^  constitution  he  exhibits 

t?miditv  Lt"^'^"" 

tanov  h^ft  sluggishness  and  precipi- 

tancy, between  the  sweetness  of  pity  and  the 
bitterness  of  hatred.-   Such  a  oJe  is  brave 
affectionate  at  home,  and  abroad  discreet' 
To  these  essentials  are  added,  of  neJessitv 
temperance  in  eating  and  dri^g, 
digestion  and  assimUation  of  food,%C  ca 
and  psychical  energies  without  a  flaw  the 
best  powers  of  feeling,  the  best  powI;s  of 
movement,  a  clear  skin,  a  good  breath  He 
IS  neither  too  much  given  to  sleep  nor  too 
wakeful,  IS  midway  between  baltiaess  and 
hairmess,  between  darkness  and  fairness  of 

r'athSTbT;  ^as  reddish 

rather  than  black  hair,  m  adult  life  the 
reverse. 

fJti^^r^'^?^^"^  categories  correspond 
tairly  to  Galen's  mixed  temperaments  f  the 

tTST^  ^°^^*'  ^ervou^ 

to  the  hot  and  dry,. the  lymphatic  to  the 
mixtures  of  cold  with  moist  or  dry 

The  Sanguine  Temperament.— Per- 
TLt  ""'"^^^  ^'^^P  described 

hl^T^r"^^^  °f  complexion,  as 

havmg  strong  and  saKent  muscles,  a  rela- 
&  chest,  and  a  relatively  smaU 

head    The  play  of  their  senses,  the  deter- 
mma  10ns  of  then-  will,  the  responses  of  their 
muscles  to  impulses,  are  energetic  and  weU- 
durected.   Arterial  blood  abounds  in  thim  • 
their  vems  are  smaU.  The  functions  of  thTi; 
bodies  are  rapidly  and  easUy  performed 
The  fonctions  of  their  minds  show  a  sTS 
vivacity.  Eapid  thought,  quick  hnagSXn, 
«o^age,_are  associated  wi^waS 
of  depth  and  persistence,  with  elastic  forget- 
fulness  even  of  strong  impressions.  InilSs 
such  people  inflame  quickly,  develop  diseases 

^uTchTS*'  '""^.r^r  ^^y-  --dTeftve::: 

quickly,  often  with  weU-marked  crisis.  Thev 
are  especiaUy  1  able  to  gout,  acute  in^ar^l^ 
tions,  and  active  hemorrhages.  ThevTe 
men  who  dominate  their  feU?ws.  ^ 

rbe     Wervous     Temperament  — 
Herem,  as  authors  teU  us,  the  skin  is  d^rk 

gent  to  the  touch,  instead  of  being  warm 
and  moist.  The  cranium  is  large  S^propoS 
tion  to  the  face  ;  the  muscles  spare  id^not 
well-defined,-  the  chest  narrow%-  the  circu- 
lation  langmd,  with  preponderance  of  the 
venous  system  The  face  has  the  lineaments 
of  energy  and  intensity  of  thought  and 
leelmg;  the  movements  are  hasty,  abrupt 
often  violent,  in  alternation  with  lan^ 
^^If  ^^0^°*  and  persistent,  the 

sexual  passions  usuaUy  very  strong.  Sensa 
tions  are  mtense,  far  in  excess  of  excS 
causes.    The  mental  powers  are  large  In! 
capable  of  persistent  exercise.    The  bodilv 
orgamsation  favours  venous  congestion  and 
hemorrhage,  neuralgia,  hepatic  ^and^n?es 
tmal  obs  ructions,  and  the  mental  lunacies 
Nevertheless,  these  people  are  often  f^d  to 
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endure  long  fatigue,  privation,  and  exposure 
better  than  the  sanguine.  They  are  the 
people  who  teach  or  lead  their  fellows. 

The  Lymphatic  Temperament. — A 
heavy  ill-proportioned  ungainly  form  of  body, 
large  joints,  bulky  head,  large  hands,  broad 
flat  feet,  light  or  reddish  hair,  a  sallow  or 
pasty  complexion,  accompany  a  general 
slowness  and  languor  of  bodily  function. 
The  muscles  are  often  large,  but  their  move- 
ments are  awkward  or  inaccurately  directed ; 
the  chest  and  heart  are  inadequate  in  bulk 
to  the  rest  of  the  body.  With  this,  there 
may  often  be  combined  much  mental  firm- 
ness, solidity,  and  constancy — a  good  judg- 
ment if  a  poor  energy.  The  power  of 
resistance  to  acute  disease  is  inferior;  the 
tendency  to  chronic  diseases,  particularly  of 
strumous  and  asthenic  kinds,  is  pronounced. 

In  the  sanguine  temperament  a  predomin- 
ance of  blood-making  power  and  of  muscular 
development  is  asserted.  It  may,  perhaps, 
be  spoken  of  as  the  temperament  in  which 
the  spinal  system  and  the  parts  directly 
subordinate  thereto  are  most  developed. 
In  the  nervous  temperament  the  predomi- 
nance of  the  cerebrum  is  clearly  indicated. 
In  the  lymphatic  temperament,  languor  or 
slowness  of  both  nervous  and  circulatory 
systems  is  connected  with  slovraess  or  default 
of  the  general  nutrition. 

Practically  these  types  comprehend  only  a 
part  of  mankind.   If  we  admit  that  they  can 
be    extended  in  their   application  by  the 
recognition   of  mixtures  of  them  among 
themselves  in  various  proportions  and  de- 
grees, we  must  admit  also  that  there  exist, 
outside  of  them  altogether,  numerous  corre- 
lations of  much  importance  to  the  physician. 
Moreover,  many  of  the  constituents  of  tem- 
peraments are  capable  of  being  changed  by 
age,  external  circumstances,  and  habit.  New 
combinations  may  be  introduced  by  these 
agencies,  or  by  bodily  changes  arising  in 
accident  or  disease.    The  building  anew  of  a 
man's  temperament  by  reUgious  enthusiasm, 
by  suffering,  by  moral  control,  or  by  indul- 
gence, is  a  spectacle  daily  to  be  seen  and 
studied.    In  that  analysis  of  the  upacris  of 
the  individual  which  must  furnish  the  mter- 
pretation  of  much  of  his  behaviour  in  illness, 
the  accurate  estimation  of  many  combined 
influences,  native  and  accessory,  has  been 
caUed  the  stumblmg-block  of  practice.  It 
may  better  be  called  the  touchstone  of  prac- 
tical skiU.    That  physician  does  well  who 
carries  with  him  a  mental  picture  of  some 
such  perfect  human  animal  as  Galen  has 
imagined ;  and  who  marks  on  the  diagram, 
with  his  patient  before  him,  the  hues  of 
original  shortcoming,  of  development,  ot 
warp,  of  injury,  of  degeneration,  so  as  to 
arrive  at  some  clear  sight  of  the  outcome  or 
resultant  of  all  in  the  present  orgamsation 
and  reactions  of  that  patient. 

William  M.  Oed. 


TEMPERATURE.  —  Synon.  :  Fr. 

Temjjerature  ;  Ger.  Korjperwdrme ;  Eigen- 
wci/rme. 

Introduction. — The  human  body,  like 
that  of  aU  warm-blooded  animals,  has  a  heat 
of  its  own,  which  is,  to  a  great  extent,  inde- 
pendent of  the  surrounding  temperature. 
As  long  as  the  body  is  in  a  state  of  health, 
the  external  circumstances  must  either  very 
materially  change,  or  a  change  of  them  must 
operate  for  some  length  of  time,  before  any 
but  a  transitory  elevation  or  depression  of 
the  blood-heat  wiU  occur.    But  the  temper- 
ature becomes  much  more  easily  altered 
when  the  normal  action  of  the  nervous 
system  is  disturbed,  or  when,  in  consequence 
of  disease,  or  because  toxic  or  infectious 
substances  have  been  introduced  from  with- 
out, the  chemical  processes  in  the  body 
become  altered.   A  change  of  the  blood- 
heat  is  often  the  very  first  symptom  of  a 
disease,  and  it  may  occur  even  before  the 
sHghtest  indisposition  is  felt  by  the  patient. 
Hence  observations  of  the  temperature  may 
be  extremely  valuable  for  diagnosis,  and  the 
course  of  most  diseases  being  accompanied 
by  corresponding  alterations  of  temperature, 
which  in  many  diseases  are  quite  typical,  the 
great  importance  of  closely  watching  the 
course  of  the  temperature  becomes  evident. 
CUnical  medicine  has  by  the  use  of  thermo- 
metry entered  on  a  new  phase,  having  gained 
the  means  of  a  numerical  expression  for 
variations  of  complex  states  of  the  system 
which  the  practitioner,  fi-om  the  indications 
of  the  thermometer,  may  detect  earher  and 
judge  of  more  correctly  than  by  any  other 
symptom.    For  an  exhaustive  account  of 
the  changes  of  temperatm-e  which  may  be 
observed  in  health,  and  especially  in  disease, 
the  reader  may  be  referred  to  the  classical 
work  of  Wunderhch,  translated  for  the  New 
Sydenham  Society. 

Sources  and  Eegulation  of  the  Body- 
Heat. — The  sources  of  animal  heat  must  be 
chiefly  sought  for  in  chemical  processes, 
especially  oxidation,  which  are  constantly 
going  on  in  the  blood  and  tissues,  above  all, 
as  shown  by  Speck,  Zuntz,  and  others,  m 
the  muscles  under  the  influence  of  the 
nervous  system.  To  a  minor  degree  various 
processes  of  a  purely  physical  nature,  such 
as  fi-iction,  or  the  transformation  mto  heat 
of  other  forms  of  energy,  themselves  the  out- 
come of  chemical  processes,  have  also  a 
share  in  its  production.  But  the  generation 
of  heat  within  the  body  does  not  explain  the 
fact  of  the  blood-heat  bemg  constantly  kept 
at  the  same  level.  This  fact  presupposes 
that  the  amount  of  heat  produced  is  exactly 
equaUed  by  the  sum-total  of  the  losses  of 
heat  which  are  constantly  going  on— at  tlie 
surface  of  the  body  by  radiation  and  evapor- 
ation, from  the  lungs  by  evaporation  and  by 
the  warming  of  the  colder  an:  taken  m  at 
every  inspiration,  in  muscles  when  mecha- 
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nical  work  is  done,  in  the  intestinal  canal 
by  the  wai'ming  of  ingested  cold  food  or 
drink,  and,  lastly,  by  the  dejecta  which 
leave  the  body.    Any  disturbance  of  this 
equihbrium  must  be  followed  either  by  an 
increase  or  by  a  lowering  of  the  general 
teruperature.    But  there  is  another  factor, 
without  which  the   maintenance   of  this 
equilibrium,  and  an  equal  distribution  of 
the  heat  throughout  the  body,  would  be 
impossible,  namely,  the  circulation  of  the 
blood.    By  this  means  a  regulation  of  the 
loss  of  heat  may  be  effected  whenever  re- 
quired, the-  blood-supply  to  the  skin  varying 
as  the  arteries  dilate  or  contract  under  the 
influence  of  the  vaso-motor  nerves.  But 
not  only  the  losses  of  heat  may  be  varied, 
but  its  production  also  is  capable  of  being 
modified,  under  the  influence  of  the  nervous 
system.    Whenever  the  external  temper- 
ature would  cause  too  considerable  a  loss  of 
heat,  the  peripheral  arteries  contract,  and 
the  circulation  becomes  slower;  heat  is 
thereby  retained  in  the  body,  but  at  the 
same  time  the  heat-producing  processes  in 
the  muscles   are  stimulated  to  increased 
action,  as  shown  by  the  quantity  of  carbonic 
acid  given  off  being  increased.    When,  on 
the  contrary,  the  loss  of  heat  on  the  surface 
is  prevented,  as  in  a  very  hot  room,  e.g.  a 
hot-air  bath,  the  peripheral  arteries  dilate; 
the  heart's  action  becomes  accelerated ;  and 
a  much  greater  quantity  of  blood  flows 
through  the  skin  and  peripheral  parts,  the 
sweat-glands  pouring  forth  an  increased 
quantity  of  sweat,  which,  by  its  evaporation, 
tends  considerably  to  lower  the  temperature. 
At  the  same  time  the  respiration  also  is 
accelerated.    Besides  the  vaso-motor  appa- 
ratus, there  appears,  from  experiments  made 
by  Aronsohn  and  Sachs,  Gurard,  Isaac  Ott, 
Girard,  and  Hale  White,  to  exist  a  centre 
for  the  regulation  of  heat-production  in  the 
corpus  striatum  of  the  brain,  the  cortex  of 
which,  by  voluntary  as  well  as  by  reflex  ac- 
tion, also  has  its  share  in  the  maintenance 
of  the  proper  heat  of  the  body.   Thus  a  most 
wonderfully  precise  reflex-mechanism  regu- 
lates the  heat  of  the  body,  by  altering  the 
production  as  weU  as  the  loss  according  to 
necessity. 

Temperature  in  Health  The  heat  of 

the  blood  is  at  every  moment  of  Hfe  the 
result  of  different  forces  balancmg  each 
other,  namely,  the  heat-producing  and  the 
heat-destroying  processes  and  influences, 
bo,  also,  the  temperature  of  a  single  part  of 
the  body  results  from  the  heat-production 
gomg  on  withm  it  and  its  exposure  to  cool- 
ing influences,  and  is  chiefly  dependent  upon 
its  blood-supply.  The  heat  of  the  body  is 
therefore,  most  variable  on  the  surface,  and 
is  lowest  m  its  uncovered  parts,  especially  in 
the  most  projecting  ones ;  aknost  uniform 
on  the  contrary,  in  the  interior,  where  only 
shght  differences,  amountmg  to  a  few  tenths 


of  a  degree,  exist.  In  the  lower  animals 
Claude  Bernard  found  the  temperature 
highest  in  the  hepatic  veins  and  the  right 
auricle.  The  heat  of  an  organ  increases 
when  its  functional  activity  is  heightened, 
as,  for  instance,  when  the  brain,  a  muscle, 
or  a  gland,  is  stimulated  to  increased  func- 
tion. 

It  is  necessary  for  practical  purposes  to 
consider  chiefly  the  temperature  in  the 
interior,  or  the  blood-heat.  The  blood-heat 
is  measured,  as  nearly  as  possible,  by  means 
of  the  clinical  thermometer.  See  Thermo- 
meter, Clinical. 

In  healthy  man  the  temperature  of  the 
body,  as  measured  in  the  axilla,  is  about 
98-6°  F.  (37-0°  G.)    Inside  the  mouth,  un- 
derneath_  the  tongue,  it  is  almost  the  same ; 
whereas  in  the  vagina  or  rectum  it  is  0*3°  to 
0-6°  higher.  Under  special  circumstances — for 
instance,  when  a  considerable  cooling  of  the 
surface  takes  place,  or  when  the  skin  freely 
perspires — the  difference  may  be  somewhat 
greater,  and  there  may  be  a  difference  of  20° 
between  the  temperature  of  exposed  parts  of 
the  skin  and  the  interior  ;  on  the  other  hand, 
all  parts  may  be  pretty  equally  warm  in  the 
morning  in  bed,  or  in  a  warm  room,  or  when 
the  circulation  has  been  influenced  by  slight 
exercise,  or  by  a  good  meal  and  a  moderate 
amount  of  alcohol.  Of  considerable  influence 
upon  the  temperatm-e  of  the  sm-face  of  the 
body  is  the  amount  of  fat  in  the  subcutaneous 
tissue.   In  plump  children  and  in  very  obese 
adults  the  surface  may  be  considerably  colder 
than  the  ulterior,  and  in  the  latter  case  there 
generally  is  yet  another  and  even  more 
effective  cause  for  this  difference,  namely, 
weakness  of  the  heart's  action. 

The  temperature  of  the  body  is  not  the  same 
aU  through  the  day.  Numerous  careful  obser- 
vations, of  which  those  of  Jiirgensen,  Lieber- 
meister,  and  Ogle  may  be  specially  men- 
tioned, have  shown  that  the  temperature  of  a 
healthy  person,  even  when  kept  entirely  at 
rest  in  bed,  will  fluctuate  from  about  1-8° 
to  2-3°  F.  in  the  course  of  the  twenty-four 
hours ;  the  mercury  standing  lowest  between 
2  A.M.  and  6  a.m.,  and  then  gradually  rising 
tmtil  it  reaches  the  highest  point  between 
5  P.M.  and  8  p.m.  This  rise  is  mostly  not 
continuous,  but  becomes  somewhat  slower,  or 
even  interrupted  by  a  slight  decrease,  in  the 
middle  of  the  day,  the  afternoon  hours  show- 
ing a  more  rapid  elevation. 

This  daily  fluctuation  of  the  body-heat  is 
a  fact  of  fundamental  importance,  for  it  not 
only  takes  place  in  health,  but  also  when,  in 
disease,  the  whole  range  of  the  temperature 
is  either  depressed  or  abnormally  elevated. 
The  causes  of  this  daily  fluctuation  of  tem- 
perature are  not  yet  fully  made  out ;  but  this 
much  is  certain,  that  rest  and  movement,  as 
well  as  the  taking  of  food,  have  some  share 
m  producing  it.  Another  cause  which  must 
not  be  overlooked,  and  which  was  pointed  out 
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by  Liebermeister,  is  the  force  of  habit  and 
inheritance. 

Eace  and  sex  have  no  influence,  to  speak 
of,  upon  the  range  of  the  temperature.  Age, 
on  the  contrary,  has  by  different  observers 
been  found  to  influence  the  range  as  well  as 
the  daily  fluctuation.  In  the  infant,  imme- 
diately after  its  birth,  the  temperature  is 
shghtly  higher  than  later  on,  its  tempera- 
ture in  the  rectum  having  even  been  found 
higher  than  that  of  the  vagina  of  its  mother. 
A  higher  range  is  maintained  in  the  first 
weeks  of  life,  and  there  has  also  been  found 
wanting  in  infants  that  steady  course  of  the 
daUy  fluctuation  which  is  observed  in  adults. 
In  children,  even  somewhat  more  advanced 
in  age,  the  temperatm-e  is  still  easily  in- 
fluenced by  external  changes,  and  the  range 
of  the  daily  fluctuation  is  greater.  In  old 
age,  again,  the  range  is  a  little  higher  than  in 
adult  Hfe,  and  here,  also,  a  greater  mobility 
of  the  temperature  under  various  external 
causes  is  observed.  The  menstrual  process,  as 
shown  by  Goodman,  Mrs.  Jacobi,  and  Eeinl, 
causes  a  slight  elevation  of  temperature, 
amounting,  however,  to  only  a  few  tenths  of 
a  degree  in  the  pre-menstrual  period,  which 
goes  gradually  down  again  during  the  flow 
and  after  it  is  over.  Pregnancy  has  no 
appreciable  influence  in  healthy  women. 
Parturition  slightly  increases  the  temperature, 
evidently  by  the  increased  muscular  action, 
an  increase  which  is  compensated  by  a 
corresponding  fall  after  the  birth  of  the  child. 
If  no  complications  occur,  the  temperature 
in  the  puerperal  state  generally  does  not 
deviate  from  the  normal. 

Such,  in  fact,  is  the  constancy  of  the  body- 
heat  in  health,  that  the  general  conditions  of 
life,  occu.patron,&c., hardly  show  any  influence 
upon  it,  and  whenever,  by  muscular  exertion, 
or  by  the  effect  of  external  heat  or  cold — as, 
for  instance,  by  baths  of  various  temperatures 
— a  more  considerable  deviation  from  the 
normal  range  has  for  a  time  been  caused, 
there  is  a  strong  tendency  in  the  system  to 
compensate  the  increase  or  the  loss  of  heat 
by  a  corresponding  fall  or  rise  afterwards. 
This  faculty  is  somewhat  altered  in  disease ; 
and  even  in  those  states  which  are  on  the 
borderland  of  disease,  we  frequently  find  a 
less  perfect  action  of  the  regulation  of  the 
local  or  general  temperature  of  the  body. 

LocAi,  Changes  of  Temperature.— Local 
changes  of  temperature  are  brought  about  by 
external  thermic  influences  acting  locally,  or 
by  disease.  Local  stoppage  of  the  blood- 
supply  or  local  death  lowers  the  temperature 
of  the  part ;  inflammation,  in  its  first  stage, 
raises  it.  Considerable  local  changes  of 
temperature  may  arise  simply  from  vaso- 
motor disturbances.  Thus,  in  a  paralysed 
limb  the  temperature  may  either  be  lower  or 
higher  than  in  the  corresponding  limb  of  the 
other  side;  in  hemiplegia  the  temperature 
of  the  paralysed  side  is  frequently  found 


0'5-l'5°  higher  than  on  the  normal  side 
Neuralgia  is  sometimes  accompanied  by 
dilatation  of  the  blood-vessels,  and  a  con- 
siderable rise  of  the  local  temperature  ;  and, 
as  a  purely  vaso-motor  disturbance,  local 
heat  and  redness  of  the  skin,  due  to  a  passing 
dilatation  of  blood-vessels,  sometimes  occur 
in  hysteria. 

Changes  of  the  General  Tempera- 
ture.— Of  much  greater  practical  importance 
than  local  disturbances  of  the  body-heat 
are  changes  of  the  general  temperature,  such 
as  occur  in  many  diseases,  whether  of  the 
nature  of  depression  or  of  elevation. 

1.  D  epression.— Depression  of  the  general 
temperature  is  observed  as  a  consequence  of 
considerable  loss  of  blood ;  in  starvation  from 
any  cause  ;  and  in  the  wasting  of  some  chronic 
diseases,  such  as  cancer  of  various  organs,  or 
in  diseases  of  the  brain  and  spinal  cord.  In 
brain-disease,  with  the  symptoms  of  melan- 
choha,  extreme  coldness  of  the  surface  and 
lowering  of  the  general  temperature  occa- 
sionally occur.  In  a  case  of  haemorrhage  into 
the  medulla  oblongata,  Lemcke  observed  a 
temperature  as  low  as  73-4°  F.  (23°  C.)  in  the 
rectum  twenty-seven  hours  before  death ;  and 
extreme  loss  of  heat,  though  hardly  to 
such  a  degree,  by  vaso-motor  paralysis  and 
dilatation  of  the  blood-vessels,  may  be 
caused  by  severe  injuries  to  the  upper  part 
of  the  spine.  In  a  very  rapid  manner  a 
considerable  faU  of  temperature  may  take 
place  in  the  collapse  sometimes  occurring  in 
the  course  of  typhoid  fever,  but  especially  in 
that  of  acute  peritonitis,  and  of  poisoning  by 
various  substances.  In  the  collapse  of  cholera 
the  lowering  of  the  temperature  of  the  axilla 
maybe  considerable — a  temperature  as  low 
as  89-6°  F.  (32°  C.)  in  the  axilla,  and  even 
less  under  the  tongue,  having  been  observed, 
at  the  same  time  the  temperature  of  the 
interior  of  the  body  being  generally  very 
high,  reaching  104°  F.  (40°  C.),  and  some- 
times much  more.  In  peritonitis  a  low  general 
temperature  may  be  present  for  days,  even  if 
the  peritonitis  supervene  in  the  course  of 
typhoid  fever.  With  the  collapse  caused  by 
alcoholic  intoxication  great  depression  of  the 
general  temperature  occurs  when  the  patient 
is  exposed  to  cold  and  wet ;  and  in  a  case  of 
carbohc-acid  poisoning,  which  came  under  the 
observation  of  the  writer,  the  vaginal  tempera- 
ture feU  as  low  as  93-92°  F.  (34-4°  C.)  A 
temperature  of  71-6°  F.  (22°  C.)  has  been  ob- 
served in  sclerema  neonatorum. 

In  chronic  diseases  of  the  respiratory 
organs,  not  of  an  inflammatory  or  tuber- 
culous natm-e,  as  well  as  in  chronic  heart-  or 
kidney-disease,  the  temperature  is  generally 
found  somewhat  below  normal ;  and  the  same 
is  the  case  in  chronic  nephritis,  more  especi- 
ally in  those  cases  accompanied  by  general 
dropsy.  In  cases  of  the  latter  kind  we  even 
sometimes  see  a  febrile  temperatm-e,  caused, 
for  instance,  by  tubercular  disease  ot  the- 
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Jungs,  become  considerably  abated,  if  not 


entirely  reversed,  when  ckronic  kidney 
disease  supervenes ;  as  also  when  intestinal 
ulceration  becomes  more  prominent,  or  leads 
to  peritonitis.  From  some  observations  of 
the  writer  of  this  article,  it  would  seem  as 
if  intracranial  disease,  such  as  softening  or 
tiunour,  arising  during  the  course  of  a  febrile 
disorder,  e.g.  pulmonary  phthisis,  may  not 
only  disturb  the  regularity  of  the  febrile 
temperatiu-e-changes,  but,  by  a  kind  of  in- 
hibitory action,  entirely  suppress  the  febrile 
elevation  of  temperature. 

2.  Elevation.— Elevation  of  the  general 
temperature,  as  part  of  the  febrile  process,  is 
the  most  prominent  symptom  in  most  dis- 
eases of  an  infectious  origin,  with  or  without 
inflammation.     In  both  an  increased  pro- 
duction of  heat,  no  less  than  a  disturbance 
of  the  regulation  of  the  temperature,  is  the 
effect  of  the  presence  in  the  blood  of  some 
foreign  substance,  acting  injuriously  on  the 
nervous  system,  and  causing  altered  chemical 
processes.    Modern  research  gives  the  most 
prominent  part  in  these  actions  to  organised 
bodies  (fungi,  bacteria),  which,  m  themselves, 
or,  more  probably,  by  chemical  products 
■of  their  own  life-changes,  or  by  the  changes 
which  they  cause  in  the  fluids  of  the  body, 
are  assumed  to  be  the  cause  of  ,'the  febrile 
process,  and  thus  of  the  increased  tempera- 
ture. 

Some  such  substances,  belonging  chemi- 
cally to  the  albuminoids  and  acting  as  fer- 
ments, have  recently  been  extracted  from 
pure  cultm-es  of  the  yeast-fimgus  by  Eoussy, 
and  of  various  bacteria  by  Koch  (tubercuhn), 
Buchner,  and  others.    See  Fever. 

The  proper  balance  of  the  heat-forming 
and  heat-destroying  processes  may  also  be 
disturbed  by  other  influences  acting  upon, 
and  by  prunary  diseases  of,  the  nervous 
system.     When  the  body  is  subjected  to 
external  cold  after  it  has  been  fatigued  by 
exercise  and  abeady  cooled  by  perspiration— 
It,  for  instance,  a  cold  bath  were  taken  under 
such  circumstances,  a  rigor,  with  rapid  rising 
of  the  temperature,  may  follow;  but,  no  local 
disease  becoming  developed,  the  temperature 
qmckly  goes  down  agam  amid  profuse  per- 
spiration, and  the  whole  attack  may  be  over 
Or  a  disturbance  of  the  heat-regulating  func- 
tions of  the  nervous  system  may  be  caused  by 
the  irritation  of  some  nerve-filaments,  as  bv  a 
gall-stone  passing  the  bihary  duct,  or  a  stone 
passing  the  ureter  or  the  urethra,  and  a  febrile 
attack  will  foUow.    The  rigor,  leadmg  to  a 
high  fever  of  an  evanescent  character,  which 
may  follow  the  introduction  of  a  catheter 
(urethral  fever),  sometimes  belongs  to  the 
same  group  of  cases.     But  generally  in 
cases  of  this  kind,  the  nervous  system  is 
alrea,dy  in  an  abnormal  state  through  the 
previous  disease  of  the  kidneys  or  bladder 
ihe  ftinctions  of  the  nervous  system  mav 
iurther  be  deranged  by  injury ;  and  a  rise  of 


temperature  has  not  only  been  observed  in 
injuries  to  the  brain,  but,  in  a  most  excessive 
degree,  sometunes  after  injury  of  the  cervical 

^P'"^^^  "o^'l'  when  temperatures 
of  110°  to  111°  P.  (43-3°  to  44°  C.)  have 
been  observed  (B.  Brodie,  H.  Weber,  Teale, 
and  others).    In  tetanus  a  very  high  tem- 
perature may  occur,  rising  stiu  higher  a 
little  after  death;  as  much  as  112-55°  F. 
(44-75°  C.)  was  reached  in  a  case  observed 
by  WunderUch.    An  alteration  of  the  heat- 
regulating  functions  of  the  nervous  system 
may  be  brought  about  by  a  considerable 
external  heat  acting  upon  the  body,  especially 
when  combined  with  moisture  of  the  air.  In 
cases  of  sunstroke  or  heat-stroke,  it  is  quite' 
common  to  see  the  temperature  of  the  body 
rise  to  108°  F.  (42-2°  C.)  and  more ;  and 
it  would  seem  probable  that  a  febrile  eleva- 
tion of  temperature,  if  going  on  imchecked 
for  a  considerable  time,  by  causing  exhaustion 
of  the  nervous  system,  may  lead  to  hyper- 
pyrexia.   Thus  it  is  not  very  uncommon  to 
see  the  temperature  rise  excessively  in  in- 
fectious diseases,  especially  scarlatina,  to- 
wards _  the  close  of  life  (proagonic  hyper- 
pyrexia) ;  and  the  temperature  may,  in  such 
cases,  even  rise  a  little  more  immediately 
after  death.  This  is  due  to  the  losses  of  heat 
bemg  greatly  reduced  after  the  stoppage  of 
the  ch-culation,  the  heat-production  going  on 
m  the  interior  for  a  time ;  and  the  gradual 
failure  of  the  circulation  probably  also  takes 
a  great  share  among  the  causes  of  a  proagonic 
.lyperpyrexia. 

Hyperpyrexia  sometimes  comes  on  in  the 
convalescence  from  acute  rheumatism,  even 
after  the  fever  has  entfrely  subsided,  and 
when  the  patient  is  on  the  point  of  being 
discharged  from  the  hospital.    An  excessive 
rise  has  occurred  and  caused  death  in  severe 
cases  of  hysteria  ;  and  in  hysterical  patients 
hyperpyrexia  has  occasionally  been  observed 
without  any  of  the   symptoms  which  in 
other  cases  usually  accompany  so  grave  a 
phenomenon.     Cases  of  this  kind  are  ex- 
tremely suspicious,  and  in  some  of  them  it 
W'as  discovered  how  this  hyperpyrexia  was 
simulated.    Thus  a  patient  had  driven  up 
the  mercury  by  rubbing  the  bulb  of  the  ther- 
mometer between  the  folds  of  her  night-dress ; 
whilst  in  other  cases  the  high  elevation  of 
the  mercury  had  been  brought  about  by 
means  of  a  hot  poultice,  or  by  the  patient 
having  lowered  the  top  of  the  instrument,  so 
that  the  column  of  mercury  began  movino- 
by  its  own  weight.    This,  however,  is  not 
possible  with  a  thermometer  of  the  thin 
bore  which  English  thermometers  now  gene- 
rally have.    A  very  high  temperature,  to 
which  the  pulse  and  respiration  and  the 
other  symptoms  do  not  correspond,  must 
always  arouse  a  suspicion  that  the  rise  of  the 
mercury  has  been  artificially  produced,  and 
the  verification  will  be  easy  if  the  physician 
carefully  watch  the  mercury  as  it  rises  or 
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by  taking  the  temperature  in  the  rectum  or 
vagina. 

The  very  important  part  which  the  nervous 
system  plays  in  regulating  the  blood-heat  is 
also  seen  in  the  great  liability  of  the  tem- 
perature easily  to  deviate  from  the  normal 
range  during  convalescence  from  acute  dis- 
ease, when  the  weakness  of  the  nervous  sys- 
tem, brought  on  by  the  previous  illness,  will 
show  itself  in  this  no  less  than  in  other 
alterations  of  function.  This  can  frequently 
be  observed  in  convalescence,  not  only  from 
the  specific  fevers,  but  also  from  pneumonia 
and  other  acute  febrile  diseases,  when  trifling 
external  influences  may  cause  a  considerable 
rise  of  the  temperature,  which,  however,  is 
generally  of  short  duration  only,  but  which, 
in  the  case  of  specific  fevers,  may  cause 
apprehension  lest  a  relapse  be  coming  on. 
In  a  somewhat  diiferent  manner,  and  more 
lasting,  a  slight  sub-febrile  elevation  of  tem- 
perature may  be  observed  in  the  conva- 
lescence from  acute  rheumatism,  where  it 
may  persist  for  weeks  without  any  joint  or 
heart  symptoms  being  present. 

Significance  of  Abnobmal  Temperature 
FOR  Diagnosis  and  Prognosis. — The  main- 
tenance of  the  heat  of  the  body  at  a  certain 
range  being  so  insured,  any  deviation  of  the 
general  temperature  from  the  normal  stan- 
dard, however  sUght  in  degree,  and  unless 
of  a  very  transient  nature  or  brought  on  by 
evident  external  causes,  is  to  be  taken  as  a 
sign  of  disease.  Such  deviation  may  be  of  a 
variable  degree,  along  with  symptoms  which, 
in  part,  are  the  consequence  of  the  abnormal 
temperature,  such  as  an  abnormal  rate  of 
pulse  and  respiration,  and  nervous  symp- 
toms. The  whole  range  of  deviation  within 
which  life  can  be  maintained  is  comprised 
between  90°  F.  (32-3°  0.)  and  110°  F. 
(43*4°  G.)  A  temperature  approaching  either 
end  of  this  range  indicates  a  condition  of 
extreme  danger,  which  is  already  great 
with  a  temperature  of  95°  F.  (35°  C),  or  be- 
yond 106-5°  F.  (41-5°  C.)  With  reference 
to  the  general  condition  of  a  patient  who 
presents  an  abnormal  temperature,  a  few  dis- 
tinctions may  be  conveniently  tabulated. 

(1)  Temperature  below  the  normal : — 
(a)  Temperature  of  collapse,  below  97°  F. 

(36-2°  0.) 

(6)  Subnormal  temperature,  97-98°  F. 
(36-2-36-7°  C.) 

(2)  Normal  temperatwre :  98-0-99-5°  F. 
(36-7-37-5°  C.) 

(3)  Temperature  above  the  normal : — 
(a)  Sub-febrile  temperature,  99-5-100-5° 

F.  (37-5-38-05°  C.) 

(6)  Febrile  temperature  of  moderate  degree, 
100-5-102°  F.  (38-05-38-88°  C),  morning; 
102-2-103°  F.  (39-39-44°  0.),  evening. 

(c)  Febrile  temperature  of  high  degree, 
102-5°  F.  (39-2°  C),  and  more  in  the  morn- 
ing; 105-106°  F.  (40-6-41-1°  C.)  in  the 
evening. 


{d)  Hyperpyrexia,  105-8-107-5°  F.  (41-42° 
C.)  and  more.    Extremely  dangerous. 

Single  Observations. — Near  the  ends 
of  this  scale  a  single  observation  of  the  tem- 
perature of  a  patient  may  at  once  decide  the 
prognosis.  Thus  a  temperature  below  93°  F. 
(83-88°  C.)  or  above  108°  F.  (42-22°  C.) 
is  almost  always  fatal,  although  cases  have 
recovered  by  active  treatment  in  which 
the  latter  point  has  been  exceeded  by  several 
degrees.    No  less  valuable  may  single  obser- 
vations be  for  diagnosis,  chiefly  in  a  general 
way,  in  showing  that  there  is  disease  when, 
perhaps,  no  other  symptom  points  to  it,  but 
also  for  the  diagnosis  of  a  special  disease 
in  some  instances.    Where  there  are  other 
symptoms  of  disease,  the  discovery  of  an 
abnormally  high  or  a  febrile  temperature 
may  at  once  give  quite  a  different  aspect  to 
a  case,  as,  for  instance,  when  a  patient  who 
has  been  suffering  for  some  time  from  a 
troublesome  cough  without  expectoration, 
but  in  whom  the  most  careful  examination 
of  the  chest  could  not  detect  any  limg  disease, 
is  found  to  have  pyrexia.  The  suspicion  that 
there  is  commencing  phthisis  may  thereby 
be  at  once  confirmed,  or  aroused  for  the  first 
time.   Or,  again,  in  a  case  where  the  patient 
simply  complains  of  dyspepsia  and  lassitude, 
the  thermometer  may  give  a  degree  of  heat 
which  would  not  have  been  expected  either 
from  the  looks  of  the  patient  or  from  the 
temperature  of  his  hands  or  chest,  and  the 
1  attention  may  thereby  at  once  be  directed 
to  the  possibihty  of  the  case  being  one  of 
typhoid  or  some  other  specific  fever.  One 
reservation  must  be  made  with  regard  to 
single  observations  in  patients  who  have  not 
been  kept  at  rest  for  some  time  before,  for 
example,  in  patients  who  have  walked  to  the 
physician's  house,  or  who  had  to  imdergo  a 
journey  to  the  hospital.    In  such  cases  the 
temperature  may  be  somewhat  altered  by 
the  fatigue ;  and  it  is  quite  common  to  find 
the  first  temperature  in  a  patient,  imme- 
diately after  his  admission  into  the  hospital, 
considerably  higher  than  after  a  few  hours' 
rest,  or,  if  he  have  been  exposed  to  cold, 
much  lower  than  what  would  otherwise 
correspond  to  his  condition. 

Systematic  Series  of  Observations. 
But  of  much  greater  value  than  isolated 
observations  of  temperature  is  the  regular 
and  continued  watching  of  the  course  which 
the  temperature  takes  in  a  disease.  Many 
diseases  present  a  deviation  from  the  normal 
temperature  showing  a  typical  course  as  re- 
gards the  duration,  as  well  as  the  daily  fluc- 
tuations, of  the  abnormal  temperature.  The 
course  of  its  temperature  being  part  of  the 
natural  history  of  a  disease,  the  study  of  this 
is  of  great  importance  for  diagnosis. 

Types  of  Pyrexia.— First,  it  is  the  mode 
of  rising  of  the  temperatm-e  which  varies, 
and  by  which  some  diseases  may  be  distm- 
guished.    In  some  diseases  a  contraction  of 
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the  peripheral  arteries  takes  place  at  the 
onset,  which,  by  dimmishing  the  peripheral 
circulation  and  the  giving  oflE"  of  heat,  leads 
to  a  rapid  rise  of  the  internal  temperature, 
and  is  accompanied  by  a  sensation  of  cold. 
In  pneumonia,  therefore,  and  other  diseases 
commencing  with  a  rigor,  the  temperature 
rises  rapidly  and  continuously  to  a  height 
of  104°  F.  (40°  C.)  or  more ;  whereas  dis- 
eases with  a  more  gradual  beginning  show 
simply  a  slow  elevation  of  the  normal  range, 
both  morning  and  evening  temperatures  be- 
coming gradually  higher,  the  usual  daily 
fluctuation  being  maintained.  Thus,  in  the 
first  few  days  of  typhoid  fever  the  tempera- 
tm-e  rises  every  day  about  2°  P. ;  but  the 
temperature  going  down  again  in  the  morn- 
ing by  about  1°  F.,  the  maximum  of  about 
105°  F.  is  only  attained  on  the  fifth  or 
sixth  day. 

At  the  height  of  a  disease  the  temperature 
may  fluctuate  round  an  average  temperature 
of  about  103°  F.  (39;5°  C.)  or  more,  whilst 
it  shows  the  same  daily  com-se  as  in  health, 
that  is,  being  lowest  in  the  morning  and 
highest  in  the  evening.  The  range  of  this 
daily  fluctuation  may,  however,  differ  con- 
siderably in  different  diseases ;  and  according 
to  the  extent  of  the  daily  fluctuation  three 
types  may  be  distinguished.  "When  the 
daily  fluctuation  of  an  elevated  temperature 
shows  only  the  normal  difference,  or  even  a 
smaller  difference,  between  the  morning  and 
evening  temperattures,  we  speak  of  con- 
tvnuous,  or,  more  correctly,  sub -continuous 
pyrexia ;  when  the  difference  is  greater  than 
the  normal,  the  remission  having  a  tendency 
to  a  low  temperature,  and  the  exacerbation, 
on  the  contrary,  to  a  considerable  rise,  the 
P3Texiais  caMed remittent;  and,  thirdly,  when 
the  remissions  reach  the  normal,  or  recede 
even  below  it,  we  have  the  intermittent  type 
of  pyrexia. 

A  continuous  elevation  of  temperature  is 
observed  soon  after  the  commencement  of  a 
disease,  and  during  its  height. 

Considerable  remissions,  or  even  inter- 
missions, of  the  febrile  temperature  are 
principally  observed  in  the  dechne  of  some 
acute  diseases,_and  in  chronic  inflammatory 
diseases,^  especially  of  a  tubercular  nature,  or 
in  chronic  syphihtic  affections,  in  pernicious 
anemia  and  leukaemia,  as  well  as  in  some 
cases  of  lymphadenoma  (Hodgkin's  disease), 
the  remissions  generally  becoming  more 
marked  as  the  exhaustion  of  the  patient 
increases. 

The  intermittent  type  of  pyrexia  is  most 
typically  shown  in  malarial  diseases,  in 
which  the  elevation  of  temperature  may 
follow  a  quotidian,  tertian,  or  quartan  type. 
The  same  also  sometimes  occurs  in  chronic' 
tubercular  disease  of  the  lungs  and  in  pyaemia. 
Pyrexia  of  a  remittent  type  may  present  a 
peculiarity  which  is  worthy  of  note,  as  being 
of  some  diagnostic  value.   Whereas  in  the 


great  majority  of  cases  the  daily  fluctuation 
follows  the  rule  of  health,  the  exacerbation 
taking  place  in  the  evening,  we  sometimes 
meet  with  cases  where  this  order  is  reversed, 
the  rise  taking  place  in  the  morning,  and  the 
remission  occurring  in  the  evening.  This 
'inverse  type,'  as  Traube  called  it,  of  the 
daily  fluctuation  of  a  febrile  temperature  has 
been  observed  in  some  rare  instances  in 
typhoid  fever ;  more  frequently  in  cases  of 
chronic  lung-disease.  In  doubtful  cases  of 
inflammation  of  the  lungs  it  has  some  sig- 
nificance as  to  the  disease  belonging  to  the 
class  of  phthisis. 

Shght  deviations  in  the  maximum  daily 
rise  of  a  febrile  temperature  occur  sometimes 
in  this  way,  that  the  height  is  reached  in  the 
middle  of  the  day,  or  that  the  exacerbation 
takes  place  in  the  night,  or  that  two  or  more 
considerable  elevations,  instead  of  one  only, 
take  place  in  the  twenty-four  hours.  Such 
occmrrences,  which  have  been  observed  in 
typhoid  fever  and  in  phthisis,  can,  of  course, 
only  be  found  out  by  the  observations  of  the 
temperature  being  repeated  with  suflficient 
frequency.  A  more  frequent  application  of 
the  thermometer  will  also  be  necessary  in 
some  cases  of  ague,  where  the  attacks  are 
not  well  marked,  or  occur  in  the  night,  in 
order  correctly  to  judge  of  the  case. 

The  decline  of  the  elevation  of  tempera- 
ture, at  the  termination  of  a  disease,  may 
be  gradual,  the  daily  fluctuation,  however, 
taking  place  as  usual ;  or  it  may  be  rapid, 
by  a  continuous  sinking  of  the  temperature 
to,  or  somewhat  below,  the  normal,  in  the 
course  of  from  twelve  to  thirty-six  hours,  or 
even  in  six  to  eight  hours,  as  in  relapsing 
fever.    The  latter  mode  of  termination  of  a 
fever  is  called  crisis,  whereas  the  former  is 
designated  lysis.    A  crisis  may  sometimes 
be  accompanied  by  symptoms  of  collapse, 
and,_  in  some    rare    instances,  by  acute 
dehriuni,  which,  however,  generally  passes 
off  within  a  day  or  two,  and  is  not  of  bad 
omen  provided  the  general  condition  of  the 
patient  remain  good.     Symptoms  of  this 
kind,  as  well  as  a  more  considerable  elevation 
of  the  temperature  just  previously  to  its  fall, 
or  a  great  irregularity  in  the  course  of  the 
temperature  preceding  it,  may  be  called 
pertu/rhatio  critica.    It  would  appear  that 
diseases  caused  by  the  action  in  the  system 
of  some  foreign  substance — as,  for  instance, 
some  infective  agent,  its  action  being  of  a 
limited  duration — have  a  tendency  to  a 
critical  defervescence.  Diseases,  on  the  con- 
trary, in  which  an  organ  has  become  mate- 
riaUy  altered,  as  by  an  injury,  or  by  some 
infection  either  primarily  or,  in  the  course 
of  a  chronic,  disease,  by  the  duration  of  the 
morbid  action,  or  by  some  supervening 
secondary  infection,  show  a  slow  decline  of 
the  pyrexia,  with  a  tendency  to  a  remittent 
type.    The  repair  of  the  damaged  structures 
taking  some  time,  the  declme  of  the  pyrexia 
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is  slow,  and  the  defervescence  by  lysis.  Ex- 
amples of  the  former  mode  of  defervescence 
are  furnished  by  acute  pneumonia,  erysipelas, 
typhus,  relapsing  fever,  and  measles  when  not 
complicated  by  more  serious  inflammation; 
the  latter  type  is  shown  by  typhoid  fever, 
in  which  the  specific  process  produces  deep 
alterations  in  the  glandular  structures  of  the 
intestine,  which  persist  for  some  time  after 
it  has  terminated.  The  ancient  physicians 
believed  that  a  crisis  took  place  on  certain 
days  in  particular,  as,  for  instance,  the 
seventh  day  of  an  illness ;  but  more  extended 
experience,  gained  by  means  of  the  ther- 
mometer, has  shown  that,  although  a  change 
or  a  termination  of  a  disease  take  place  at  a 
certain  definite  period,  the  latter  is  not  bound 
to  one  particular  day.    See  Crisis. 

Any  irregula/rity  of  the  course  of  the 
temperature  in  a  disease  in  which,  as  a  rule, 
it  runs  a  very  regular  and  definite  course,  is 
indicative  of  some  disturbance  or  compHea- 
tion,  and  its  early  detection  is  therefore 
important  for  diagnosis,  no  less  than  for 
prognosis  and  treatment. 

On  the  approach  of  death  the  temperature 
in  many  cases  gradually  sinks  ;  but  instances 
are  not  of  rare  occurrence  in  which,  on  the 
contrary,  especially  in  diseases  with  high 
fever,  a  continuous  rising  takes  place  towards 
the  fatal  termination,  reaching  sometimes 
hyperpyretio  degrees. 

In  convalescence  the  temperature  is  more 
easUy  influenced  by  external  causes,  as  well 
as  by  internal  changes,  and  the  approach  of 
a  relapse  or  complication  being  at  once  indi- 
cated by  a  rise  of  temperature,  the  continu- 
ance of  regular  thermometrical  observations 
in  the  first  period  of  convalescence  is  of  very 
great  importance  ;  the  more  so,  as  convales- 
cents are  sometimes  not  sensible  to  changes, 
which  at  first  only  show  themselves  in  an 
alteration  of  the  temperature. 

Treatment. — Abnormal  states  of  temper- 
ature ought  not,  as  a  rule,  to  be  considered 
as  objects  of  treatment  by  themselves,  all 
the  concomitant  symptoms,  in  fact  the  whole 
state  of  the  patient,  having  to  be  taken  into 
consideration,  in  order  properly  to  treat  a 
case  of  febrile  disease.  But  there  are  ex- 
ceptional cases  in  which  the  state  of  the 
temperature  at  once  urgently  requires^  a 
symptomatic  treatment.  Such  are,  for  in- 
stance, cases  of  hyperpyrexia  in  sunstroke  or 
heat-stroke,  in  which  the  most  energetic  means 
ought  at  once  to  be  appHed  to  reduce  the 
temperature.  As  the  experience  of  American 
physicians  has  shown,  life  may  in  such  cases 
sometimes  be  saved  by  perseveringly  rubbing 
the  surface  of  the  body  with  large  pieces  of 
ice,  using  at  the  same  time  stimulants  by 
the  rectum  or  subcutaneously.  A  rapid  ab- 
straction of  heat  by  rubbing  with  ice,  or  cold 
bathing  with  affusions,  may  also  be  the  only 
means  of  saving  a  patient  in  whom,  in  the 
course  of  acute  rhetunatism,  hyperpyrexia 


has  set  in  ;  and  a  case  pubUshed  by  the  late 
Dr.  "Wilson  Fox,  in  which  the  temperature 
reached  110°  F.  in  the  rectum,  is  very  instruc- 
tive in  showing  that  external  cooling  may  be 
successful,  when  even  very  large  doses  of 
quinine  (120  grains  had  been  given  in  six 
hours)  had  been  administered  without  efifect. 
The  same  plan  must  be  followed  in  hyper- 
pyrexia occurring  in  the  course  of  other  dis- 
eases. Complications,  such  as  pneumonia, 
do  not  contra-indicate  this  treatment,  the 
success  of  which  is,  however,  dependent  upon 
the  possibihty  of  rousing  the  nervous  system, 
and  upon  the  circulation  remaining  suffi- 
ciently active. 

An  abnormally  low  temperatwre  requires 
the  external  application  of  heat,  which  wiU 
be  materially  assisted  by  warm  stimulating 
drinks  or  injections,  using  eventually  sub- 
cutaneous injections  of  ether  or  of  tinctmre 
of  musk,  or  intravenous  or  subcutaneous  in- 
jection of  a  0-6  per  cent,  solution  of  chloride 
of  sodium  in  water,  to  stimulate  the  action 
of  the  heart,  and  to  increase  the  blood- 
pressure.    See  Shock. 

Apart  from  such  exceptional  cases,  the 
treatment  of  the  abnormal  states  of  the  tem- 
perature must  be  subordinated  to  the  general 
treatment  of  the  case.  In  many  cases  the 
abnormal  temperatiu-e  being  dependent 
upon  some  local  cause,  the  removal  of  the 
latter  will  make  the  abnormal  temperature 
also  disappear,  or  at  least  reduce  it — an 
experience  with  which  surgeons  are  quite 
familiar. 

Eise  of  temperature  being,  however,  the 
most  appreciable  and  a  most  important 
symptom  of  pyrexia,  which,  by  weakening 
the  heart's  action,  by  lowering  blood-pressure, 
and  in  other  ways,  may  of  itself  lead  to 
serious  consequences,  it  would  appear  advis- 
able in  many  cases  of  protracted  febrile 
disease,  besides  the  general  or  special  treat- 
ment which  the  case  requires,  to  treat  the 
febrile  temperature  symptomatically.  And 
an  overwhelming  experience  has  actually 
shown  that  the  course  of  the  specific  fevers, 
such  as  typhus,  typhoid,  scarlatina,  although 
it  cannot  be  cut  short,  can  yet  materially  be 
influenced,  by  measures  the  primary  object 
of  which  originally  was  to  keep  the  febrile 
temperature  artificially  down,  by  means  of 
cold  baths  or  wet  packing,  or  by  antipyi-etic 
medicines.  In  rehabUitating  the  cold-water 
treatment  of  fevers,  which  already  in  the 
hands  of  J.  Currie  had  been  so  successful, 
E.  Brand,  Jurgensen,  Liebermeister,  and 
their  followers  started  from  the  idea  that 
the  increased  blood-heat  ought  to  be  com- 
bated ;  and  Liebermeister,  than  whom  few 
physicians  have  more  practical  experience  in 
these  matters,  laid  down  as  the  principle  to 
be  followed  in  the  antipyretic  treatment  of 
fevers,  to  increase  the  remissions  that  nor- 
mally take  place  in  the  daily  fluctuation  of 
temperature,  and  to  prolong  them  as  much 
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as  possible.  Comparative  experiments  having 
shown  that  external  coolLng  by  baths,  as 
well  as  antipyretic  medicines,  are  of  greater 
effect  on  the  temperatm'e  at  those  times  of 
the  day  and  night  when  it  spontaneously  has 
a  tendency  to  decline,  these  periods  were 
declared  the  most  favourable  for  the  employ- 
ment of  antipyretic  measures,  necessitating 
their  least  frequent  repetition.    Others  have 
not  laid  so  much  weight  on  the  normal  daily 
fluctuations  of  febrile  heat,  but  have  used 
the  bath  whenever  the  temperature  rose  to 
a  certain  point,  say  102-2°  F.  (39-0°  C.)  or 
103°  F.  (39-5°  C),  obtaining  in  this  way 
equally  favourable  results,  though,  perhaps, 
with  more  inconvenience  to  the  patients. 
More  extensive   experience  has,  however, 
shown  that  lowering  the  febrile  temperature 
in  itself — which  at  present,  by  using  one  or 
the  other  of  the  antipyretic  medicines  which 
modem  chemistry  supplies  in  such  variety 
and  profusion,  can  be  accomphshed  to  a  very 
high  degree — does  not  produce  the  same 
good  effect  on  the  whole  condition  of  the 
patient,  or  so  favourably  influence  mortality 
as  when  brought  about  by  cold  bathing  or 
other  methods  of  external  coohng.   It  there- 
fore appears  very  probable  that  the  bene- 
ficial action  of  the  cooling  treatment  by 
these  external  means  is  due  not  so  much 
to  the  reduction  of  the  temperature,  as  to 
their  powerful  influence  on  the  circulation 
and  on  the  tone  of  the  nervous  system.  So 
there  may,  perhaps,  after  all,  be  no  reason  to 
feel  disappointed  at  the  very  transient  effect 
which  even  a  very  cold  bath  has  in  a  case  of 
high  fever,  and  which,  as  far  as  mere  reduc- 
tion of  temperature  is  concerned,  makes  its 
action  appear  much  inferior  to  that  of  anti- 
pyretic medicines.    For  troublesome  as  it 
may  be  for  the  patient,  as  well  as  for  his  at- 
tendants, to  repeat  the  external  cooling  over 
and  over  again  in  the  course  of  a  day,  it  may 
yet  be  this  very  repetition  of  the  bath,  with 
all  Its  effects,  which  is  of  essential  importance. 

The  theory  from  which  antipyretic  treat- 
ment originally  started— that  pyrexial  eleva- 
tion of  temperature  is  an  unmixed  evil  is 

becoming  more  and  more  modified  as  the 
conviction  is  gaining  ground  that  a  process 
like  the  febrile  reaction  of  the  system  follow- 
mg  upon  various  external  influencee,  which 
was,  no  doubt,  gradually  acquired  through 
evolution,  must  be  of  some  advantage  to  its 
possessor,  if  it  be  only  this— that  by  the  in- 
creased chemical  action  which  goes  on  at  a 
higher  temperature,  abnormal  and  noxious 
products  of  tissue-change  and  of  the  life- 
process  of  infectious  germs  will  be  more 
rapidly  destroyed  and  cast  out  of  the  body 
But  It  would  certainly  be  a  step  in  the  wrong 
direction  if  such  considerations  were  to  lead 
to  givmg  up  all  antipyretic  measures.  On 
the  contrary,  experience  teaches  that  it  is 
very  unportant  not  to  wait  in  a  case  with 
contmuouB  high  temperature  until  symp- 
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toms  of  failure  of  the  heart's  action— a  weak 
pulse,  cold  extremities,  cyanosis  and  con- 
gestion of  the  lungs,  and  muttering  delirium 
—show  themselves,  but  to  try  to  prevent 
these  symptoms  by  at  once  resorting  to  ex- 
ternal cooling.  Patients  treated  early  on 
this  principle  will  be  found  much  less  fre- 
quently to  pass  into  that  state,  to  sleep  more 
soundly,  and  to  retain  their  appetite,  bed- 
sores and  other  serious  complications  being 
of  much  rarer  occurrence ;  and  it  has  been 
established  that  the  mortality  in  specific 
fevers  has  by  the  cold-water  treatment  been 
very  considerably  diminished,  and  that  con- 
valescence also  is  quicker  than  in  cases 
treated  on  a  purely  expectant  plan.  If  con- 
sistently carried  through,  the  good  effects  of 
such  treatment  mostly  show  themselves  in 
a  few  days,  not  only  in  the  whole  condition 
of  the  patient,  but  also  in  the  effect  of  suc- 
cessive baths  on  the  temperature  becoming 
greater  and  more  lasting,  so  that  the  number 
of  baths,  as  required  by  a  certain  height  of 
temperature,  becomes  less  every  day. 

As  regards  the  methods  of  external  cool- 
ing, by  far  the  most  effective  means  are  cold 
baths  from  60°  to  70°  F.  (15°  to  20°  C),  and 
about  ten  minutes'  duration.  More  agree- 
able to  the  patient  are  baths  of  about  95° 
F.  (35°  C),  gradually  cooled  down  by  the 
addition  of  cold  water  to  70°  F.  (20°  C), 
or  less,  as  recommended  by  von  Ziemssen, 
but  their  duration  must  be  longer  to  have  the 
same  effect  as  the  former.  Eiess  tried  pro- 
longed immersions  in  warm  water  of  90°  F. 
(32°  C),  but,  although  acting  very  powerfully 
on  the  temperature,  the  general  effect  of  such 
permanent  baths  is  inferior  to  that  of  re- 
peated short  cold  baths.  Cold  wet-packing 
is  less  effectual,  but  may  replace  baths  in 
special  cases,  and  when  they  cannot  be  given. 
See  Hydrotherapeutics  ;  and  Cold,  Thera- 
peutics of. 

Antipyretic  medicines  may  sparingly  be 
used  in  order  to  prolong  the  effect  of  a  bath 
on  the  temperature  in  cases  of  very  hio-h 
and  persistent  fever,  but  principally  with°a 
view  to  allay  some  of  the  troublesome  symp- 
toms accompanying  pyrexia,  especially  the 
headache,  the  feeling  of  heat,  and  uneasiness. 
For  a  long  time  sulphate  of  quinine  had  been 
the  only  reliable  antipyretic  drug,  but  now 
we  possess  a  great  number  of  chemical  pre- 
parations, which  are  much  more  powerful  in 
reducing  a  febrile  temperature  and  subduin^ 
some  of  the  other  symptoms  of  fever  than 
anything  before  known.    But  it  ought  never 
to  be  lost  sight  of  that  these  preparations, 
foremost  among  which  stands  phenazone,' 
although  in  individual  cases  they  may  be  of 
considerable  .service,  are  substances  whose 
effects  on  the  tissues  of  the  body,  and  espe- 
cially on  the  nervous  system,  are  as  yet  but 
very  imperfectly  known,  and  that  a  routine 
treatment  of  elevated  temperature  with  their 
aid  is  much  to  be  deprecated,  and  cannot 
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compare  in  innocnity  and  results  with  even 
a  routine  treatment  with,  cold  water,  which, 
it  need  hardly  be  said,  must  also  be  carefully 
adapted  to  the  requirements  of  the  case  and 
the  individuality  of  the  patient. 

C.  G.  H.  Baumlee. 

TENDERNESS. —This  word,  in  rela- 
tion to  medical  and  surgical  practice,  usually 
imphes  that  pain,  in  various  degrees  and  of 
different  kinds,  is  elicited  by  pressure,  or 
in  some  instances  by  percussion,  as  distin- 
guished from  the  sensation  which  is  felt 
spontaneously  by  the  patient.  The  term 
might  conveniently  be  made  to  include  aU 
painful  sensations  elicited  by  any  physical 
disturbance  of  a  part,  as,  for  instance,  the 
passive  movement  of  a  joiat,  or  the  pressure 
of  its  surfaces  against  each  other.  The  like 
observation  appHes  to  any  irritation  of  the 
mouth  or  throat,  when  these  parts  are  the 
seat  of  disease  accompanied  by  tenderness ; 
as  well  as  to  more  internal  mucous  surfaces, 
such  as  the  stomach  or  bladder. 

Tenderness  is  a  symptom  often  of  great 
importance,  and  it  claims  the  careful  atten- 
tion of  the  practitioner.    It  is  often  present 
when  there  is  no  complaint  of  pain  on  the 
part  of  the  patient;   while,  on  the  other 
hand,  it  is  by  no  means  a  necessary  accom- 
paniment of  spontaneous  pain ;    its  very 
absence  is  frequently  of  much  consequence 
in  diagnosis.     In  an  investigation  for  the 
purpose  of  eliciting  tenderness,  much  care  is 
required,  especially  in  certain  cases  ;  and  the 
examination  should  be  made  with  gentleness 
and  discretion,  so  as  not  to  give  the  patient 
unnecessary  pain,  or  to  produce  other  effects, 
which  might  prove  serious  in  some  instances. 
It  may  be  that  only  a  slight  touch  can  be 
borne,  but  pressure  may  be  gradually  in- 
creased, if  necessary,  until  tenderness  is 
produced ;  it  must  be  noted  what  degree  of 
pressure  is  needed  to  cause  the  sensation. 
The  observer  must  thus  endeavour  to  fix 
upon  the  structure  in  which  the  tenderness 
is  located,  and  to  determine  whether  it  is 
superficial  or  more  or  less  deep,  as  well  as 
to  measure  the  intensity  of  the  feeling.  Its 
limitation  in  extent  must  also  be  determined. 
The  patient  can  often  give  useful  information 
as  to  the  exact  character  of  the  sensation 
produced.    Care,  however,  is  necessary  to 
guard  against  being  misled  by  mahngerers, 
hysterical  persons,  or  those  who  have  imagi- 
nary ailments;   and  also  not  to_  mistake 
tenderness  for  mere  hypersesthesia  of  the 
skin.    For  this  purpose  it  is  of  much  help, 
among  other  points,  to  watch  the  patient's 
expression  of  cotmtenance  whilst  pressure  is 
being  made.    Hysterical  patients  may  seem 
to  suffer  acutely  when  slight  pressure  is 
made  ;  but  if  this  be  gradually  mcreased, 
while  their  attention  is  diverted  by  con- 
versation, it  is  found  that  the  sufifenng  is 
not  real.    It  must  also  be  remembered  that 


some  persons  are  much  more  sensitive  to 
physical  disturbances  than  others. 

Value  in  Diagnosis. — "Without  attempting 
to  treat  the  subject  exhaustively,  a  few  hints 
may  be  offered  as  to  the  diagnostic  indica- 
tions of  tenderness,  and  the  more  prominent 
diseases  and  conditions  in  connexion  with 
which  the  presence  and  degree  of  this 
symptom  may  give  useful  information. 

1.  When  pain  is  complained  of,  the  presence 
or  absence  of  tenderness,  and  its  degree,  may 
be  of  signal  value  in  diagnosing  the  class  of 
painful  sensations  to  which  it  belongs.  For 
instance,  it  may  be  aflQrmed,  as  a  genered 
rule,  that  the  pain  of  inflammation  is  accom- 
panied with  tenderness,  and  especially  so  if 
the  condition  is  superficial,  has  ended  in 
suppuration,  or  involves  definite  nerves.  On 
the  other  hand,  a  purely  neuralgic  pain  is  on 
the  whole  free  from  tenderness,  and  is  not 
imcommonly  reheved  by  pressure,  although 
there  are  certain  locahsed  '  tender  points  '  in 
some  forms  of  this  complaint,  which  are  also 
of  significance.    Hence,  when  pain  is  evi- 
dently associated  with  a  particular  nerve  or 
nerves,  pressure  may  determine  whether  they 
are  actually  involved  in  some  inflammatory 
mischief,  or  merely  functionally  disordered. 
I  Actual  neuritis  gives  rise  to  marked  tender- 
{  ness.  Again.the  pain  of  musctdar  rheumatism, 
when  not  inflammatory,  is  often  reheved  by 
pressure  ;  while  spasmodic  muscular  pains 
are  usually  thus  greatly  alleviated,  so  that 
patients  of  their  own  accord  i^ress  upon  the 
affected  part.    In  this  way  a  very  obvious 
and  decided  distinction  is  frequently  afforded 
between  spasmodic  and  inflammatory  con- 
ditions involving  the  abdominal  structures. 
Further,  in  connexion  with  tumours  and 
'  growths,  those  which  are  of  a  malignant 
nature  are  often  accompanied  by  pain  and 
!  tenderness,  while  those  which  are  benignant 
'  may  be  said  to  be,  as  a  class,  free  from  such 
symptoms.    Marked  tenderness  may  be  an 
important  sign  of  destructive  changes,  such 
as  those  which  occur  in  some  diseases  of 
joints,  or  as  a  result  of  the  pressure  of  an 
aneurysm  or  other  tumour,  where  there  is 
at  the  same  time  spontaneous  pain_.  Very 
limited  and  obvious  tenderness  may  indicate 
the  seat  of  a  foreign  body,  lodged  in  the  soft 
parts  or  irritating  them,  especially  if  it  should 
be  pointed,  as,  for  instance,  a  needle.  Local- 
ised tenderness  on  percussion  is  regarded  as 
an  important  symptom  in  the  diagnosis  of 
cerebral  tumour. 

2.  It  must  be  remembered,  in  the  next  place, 
that  tenderness  may  be  a  valuable  diagnostic 
sign,  when  there  is  no  complaint  of  pam  on 
the  part  of  the  patient.  For  example,  it  may 
reveal  jomt-disease,  not  previously  known  to 
exist.  This  symptom  is  not  uncommonly 
of  great  assistance  in  recognising  the  pre- 
sence and  situation  of  obscure  limited  disease 
in  the  abdomen,  such  as  cancer,  ulceration, 
or  suppuration.    It  may  also  lead  to  the  dis- 
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covery  of  undetected  suppitration  elsewhere. 
In  the  case  of  children  who  are  too  young  to 
complain,  but  who  cry  or  give  other  evidence 
of  suffering,  an  unusual  manifestation  of  pain 
during  their  examination  must  be  carefully 
looked  for  and  attended  to,  and  its  locality 
noted,  as  useful  information  may  thus  be 
obtained.  It  may  be  mentioned  that  general 
tenderness  is  in  some  instances  a  striking 
symptom  of  commencing  rickets  in  children. 
In  the  case  of  superficial  ulcers,  in  order  to 
determine  their  condition  for  pin-poses  of 
treatment,  it  is  worth  while  to  notice  whether 
they  exhibit  tenderness,  as  well  as  its  degree. 
Some  ulcers  are  indolent,  and  scarcely  at  all 
sensitive  ;  others  are  extremely  irritable,  and 
cannot  bear  the  sUghtest  touch. 

3.  These  illustrations  will  suffice  for  the 
general  diagnosis  of  tenderness,  and  it  now 
remains  but  to  point  out  some  of  the  com- 
plaints in  which  this  symptom  is  pecuharly 
prominent.  Amongst  these  may  first  be 
mentioned  superficial  inflammatory  affec- 
tions, such  as  acute  erythema  or  erysipelas, 
and  also  any  condition  ending  in  suppuration. 
Peritonitis  is  usually  attended  with  remark- 
able tenderness,  either  generally  distributed 
over  the  abdomen,  or  locahsed,  according  to 
the  seat  and  extent  of  the  disease.  Here, 
however,  it  is  necessary  to  guard  against 
being  misled  by  certain  hysterical  cases,  in 
which  there  is  intense  hypersesthesia  of  the 
skin  covering  the  abdomen,  but  the  distinc- 
tions already  pointed  out  shoiild  prevent  any 
mistake  in  diagnosis.  Gout  affecting  the  joints 
is  generally  accompanied  by  very  marked 
tenderness,  much  more  than  in  other  forms 
of  articular  disease,  although  affections  of  the 
joints  generally  give  rise  to  obvious  tender- 
ness. Hysterical  patients  are  again  liable 
to  mislead  the  practitioner  in  this  direction, 
as  they  sometimes  seem  to  be  intensely 
tender  about  a  joint,  when  there  is  really 
nothing  the  matter  with  it.  There  is  also  a 
peculiar  complaint  met  with  in  these  subjects, 
called  '  spinal  irritation,'  in  which  exquisite 
tenderness  is  experienced  along  the  spine,  or 
over  some  of  the  spinous  processes  {see 
Spinal  Irritation).  Amongst  other  condi- 
tions which  are  attended  by  pecuhar  tender- 
ness may  be  mentioned  corns  and  bunions  ; 
chilblains ;  neuromata ;  superficial  and  mul- 
tiple neuritis ;  certain  stumps  after  amputa- 
tion ;  boils ;  whitlows ;  and  many  affections 
involving  such  sensitive  structures  as  the  eye, 
or  the  matrix  of  the  nails. 

Treatment. — In  the  first  place,  of  course, 
the_  disease  with  which  tenderness  is  as- 
sociated must  be  treated  apart  from  this 
particular  symptom,  although  it  may  afford 
useful  indications.  For  example,  it  may 
reveal  suppuration,  when  an  incision  will 
give  vent  to  the  pus,  and  relieve  the  tender- 
ness. For  the  nervous  and  hysterical  condi- 
tions in  which  tenderness  is  a  prominent 
symptom,  general  treatment  directed  to  the 


particular  condition  present  is  essential. 
When  a  part  is  really  tender,  all  pressure 
must  be  avoided,  or  even,  in  some  instances, 
the  mere  touch  of  such  articles  as  clothing 
or  bedclothes.  For  instance,  in  cases  of 
acute  inflammation  of  joints,  or  in  peritonitis, 
it  is  of  great  service  in  treatment  to  raise 
the  bedclothes  by  means  of  cradles  or  in 
other  ways,  so  that  they  do  not  come  into 
contact  with  the  patient.  All  unnecessary 
examination  of  tender  structures  must  be 
avoided,  and  such  examination  should  be 
carried  out  very  gently,  if  it  be  required. 
Hot  and  cold  applications,  anodynes,  and 
allied  agents  may  be  employed  locally  with 
good  effect  in  many  conditions  for  the  pur- 
pose of  diminishing  tmdue  sensibility.  See 
Hysteria  ;  Pain  ;  and  Spinal  Irritation. 

Frederick  T.  Egberts. 

TENDON  -  REFLEX.  —  See  Spinal 
Cord,  Diseases  of.  • 

TENDONS,  Diseases  of.  —  Stnon.  : 

Fr.  Maladdes  des  Tendons;  Ger. Kranhheiten 
der  Sehnen. 

Although  simple  in  their  structure,  and 
performing  a  purely  mechanical  function  of 
a  passive  kind,  tendons  and  tendon-sheaths 
are  liable  to  a  considerable  variety  of  diseases. 
In  some  instances  these  diseases  are  prima/ry, 
and  originate  in  the  fibrous  and  synovial 
structure  of  the  parts  involved ;  whilst  in 
other  instances  they  are  secondary  to  morbid 
conditions  of  the  muscles,  joints,  and  fasciae, 
with  which  the  tendons  are  connected.  The 
primary  injuries  and  diseases  alone  call  for 
notice  here. 

1.  Injiiries. — Tendons  are  subject  to  a 
variety  of  injuries  as  the  result  of  violence, 
such  as  partial  or  complete  rupture  of  the 
tendons  proper ;  rupture  of  the  sheath ;  dislo- 
cation ;  incised  wounds ;  and,  most  common 
of  all,  sprain  of  their  fibres. 

2.  Inflammation. — Inflammation  of  a 
tendon  and  its  sheath  may  be  traumatic  in 
origin,  but  it  frequently  makes  its  appearance 
vdthout  obvious  cause,  and  then  constitutes 
one  form  of  whitlow  (see  Whitlow).  Certain 
effusions  into  the  synovial  sheaths  may  be 
regarded  as  of  a  chronic  inflammatory  nature. 

3.  Rheumatic  aflfections.— Of  greater 
frequency  and  importance  are  the  affections 
of  tendons  and  tendon-sheaths  which  occm* 
in  acute  and  chronic  rheumatism,  in  rheu- 
matic arthritis,  and  in  gonorrhceal  rheuma- 
tism. These  will  be  found  fully  described  in 
the  several  articles  on  these  subjects.  In 
acute  rheumatism,  and  in  the  early  stage  ol' 
gonorrhoeal  rheumatism,  the  involvement  ol 
the  tendon-sheaths  may  give  rise  to  nothing 
more  serious  .than  pain  and  stif&iess ;  but  in 
protracted  cases  of  the  gonorrhoeal  affection, 
and  in  rheumatic  arthritis,  permanent 
changes  may  result,  including  contractions, 
adhesions,  calcification,  and  even  complete 
destruction. 
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4.  Gout. — The  tendons  and  their  synovial 
sheaths  are  by  no  means  an  uncommon  seat 
of  gouty  deposit.  This  condition  is  probably 
best  marked  in  the  extensor  tendons  of  the 
hand,  giving  rise  to  a  characteristic  form  of 
rigidity,  or  false  ankylosis  of  the  finger-joints. 

5.  Granglion. — Simple  ganglion  is  usually 
a  local  dilatation  of  a  tendon-sheath,  or  a 
cystic  formation  in  connexion  with  it.  In  the 
experience  of  the  writer  it  is  especially  com- 
mon in  rheumatic  subjects.   See  Ganglion. 

6.  Deformities. — The  most  obvious  and 
the  most  common  deformities  involving 
tendons  are  of  the  nature  of  contractions, 
such  as  give  rise  to  club-foot  and  distortions 
of  the  fingers.  As  a  rule,  these  are  the  result 
of  some  of  the  morbid  conditions  already 
referred  to,  but  in  other  instances  they  are 
of  more  obscure  origin.  Thus,  in  the  so- 
called  '  Dupuytren's  contraction  of  the  palmar 
fascia,'  a  highly  characteristic  deformity  of 
the  fingers  and  palm  of  the  hand  results  from 
a  kind  of  stricture  of  the  sheaths  of  the  flexor 
tendons  of  the  fingers  and  wrist,  due  to 
shortening  of  the  fibres  connecting  them 
with  the  palmar  fascia.  In  several  cases  of 
this  nature  the  writer  has  found  marked 
thickenings  of  the  extensor  tendons  also, 
where  they  are  in  relation  with,  the  inter- 
phalangeal  joints. 

7.  New-growths.— Various  new-growths 
of  a  fibrous,  cartilaginous,  osseous,  or  malig- 
nant nature  have  been  found  in  connexion 
with  tendons. 

Symptoms. — The  symptoms  of  diseases  and 
injuries  of  tendons  are  chiefly  of  an  objective 
and  easily  recognisable  kind.  The  most 
obvious  of  these  is  impairment  of  movement 
of  the  tendon  in  its  sheath,  and  of  the  asso- 
ciated muscles  and  joints.  In  its  slightest 
degree,  such  impairment  amounts  only  to 
stifihess  ;  but  when  it  is  more  marked  it  may 
take  the  form  of  rigidity,  or  even  complete 
loss  of  fimction.  Deformities  may  then  very 
readUy  arise  in  connexion  with  the  joints, 
such  as  unnatural  flexion  or  extension,  or 
actual  dislocation ;  whether  referable  to 
shortening  of  the  tendon,  to  constriction  of 
its  sheath,  to  prolonged  disuse  of  the  joint, 
or  to  wasting  of  the  associated  muscles  with 
over-action  of  their  opponent  groups.  Similar 
results  may  follow  rupture,  wounds,  or  de- 
structive ulceration  of  tendons. 

Traumatic,  rheumatic,  and  gouty  effusions 
into  tendon-sheaths  give  rise  to  sweUings 
along  their  course,  which  are  easily  recog- 
nised if  the  anatomical  relations  of  the  parts 
be  remembered,  but  which  are  probably  often 
mistaken  for  intra-articular  disease.  Localised 
swellings  on  tendons,  such  as  ganglia,  nodules, 
and  new-growths,  present  unmistakable  cha- 
racters. 

The  chief  subjective  symptoms  connected 
with  the  diseases  of  tendons  are  pain  and  a 
feeling  of  stifihess.  Both  these  symptoms 
vary  greatly  in    different  instances,  and 
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neither  is  perhaps  characteristic  of  affections 
of  these  structures,  apart  from  the  associated 
muscles,  bones,  and  ligaments. 

Treatment. — The  treatment  of  diseases  of 
tendons,  where  it  is  not  of  a  strictly  surgical 
nature,  is  fully  described  in  the  several  arti- 
cles in  this  work  to  which  reference  has  been 

J.  Mitchell  Beuce. 

TENESMUS  (retVw,  I  stretch). — Synon.  : 
Fr.  Tenesme ;  Ger.  Stuhlzwang. — Tenesmus 
is  a  comprehensive  term  applied  to  certain 
morbid  sensations  referred  to  the  anus  and 
its  vicinity.  There  is  a  feeling  of  fulness 
and  weight,  with  frequent  or  constant  incli- 
nation to  go  to  stool,  and  straining  during 
the  act  of  defaecation,  Uttle  or  nothing  being 
passed,  and  that  often  of  the  nature  of  slimy 
mucus  or  blood,  while  no  sense  of  reUef  is 
experienced  afterwards.  Tenesmus  is  a 
common  symptom  in  cases  of  dysentery. 
It  may  also  be  associated  with  local  diseases 
about  the  lower  part  of  the  rectum  or  anus, 
such  as  piles,  fistula,  or  maUgnant  disease. 
Other  morbid  sensations  are  often  present  at 
the  same  time. 

Treatment. — Any  local  cause  of  tenesmus 
must  be  removed  or  cured,  if  practicable. 
The  sensations  are  best  relieved  by  local 
applications  of  heat  or  cold,  wet  pads,  or 
the  use  of  small  enemata  containing  lauda- 
num, or  of  suppositories  of  morphine,  extract 
of  belladonna,  or  hydrochlorate  of  cocaine. 

Frederick  T.  Egberts. 

TEPLITZ  -  SCHOENAU,  in  Bo- 
hemia. —  Simple  thermal  waters.  See 
Mineral  Waters. 

TERMINATIONS  OF  DISEASE.— 

See  Disease,  Terminations  of. 

TERMINI    IMERESI,   in  Sicily 

{Thermcs  Himerenses  of  the  Eomans). — 
Thermal  waters.    See  Mineral  Waters. 

TERTIAN  {tertius,^  the  third).— A  term 
applied  to  a  form  of  intermittent  fever  in 
which  the  paroxysms  return  on  the  third 
day,  or  at  an  interval  of  about  forty-eight 
hours.    See  Intermittent  Fever. 

TERTIARY  {tertius,  the  third).— This 
word  is  usually  associated  with  the  advanced 
forms  of  syphilitic  disease.    See  Syphilis. 

TESTES,  Diseases  of. — Synon.:  Fr. 

Maladies  des  Testicules  ;  Ger.  Erankheiten 
der  Hoden. — The  diseases  of  the  testes  wiU 
be  discussed  in  the  following  order :  (1) 
Abnormahties  of  Development;  (2)  Hyper- 
trophy; (3)  Atrophy;  (4)  Injuries;  (5)  Acute 
Inflammation;  (6)  Chronic  Inflammation; 
(7)  Hernia  Testis;  (8)  Cystic  Disease;  (9) 
Fibroma;  (10)  Chondroma;  (11)  Mahgnant 
Disease ;  (12)  Teratoma ;  and  (13)  Neuralgia. 

1.  Abnormalities  of  Development.— 
{a)  Absence— TlhQve  may  be  complete  ab- 
sence of  the  testicles.    The  subjects  of  this 
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imperfection,  if  they  attain  the  age  of 
puberty,  present  the  ordinary  characteristics 
of  eunuchs.  As  the  complete  gland  is  formed 
from  two  distinct  parts,  the  failure  or  arrest 
of  development  may  be  Umited  to  either 
part,  separately  from  the  other.  Thus  cases 
are  described  where  a  weU-developed  vesicula 
seminaJis  and  vas  deferens  have  been  foimd, 
without  any  trace  of  a  testicle ;  and  others, 
where  a  testicle  existed  with  complete  or 
partial  absence  of  the  vas  deferens. 

(b)  Excess. — Supernumerary  testicles  have 
been  described,  and  men  not  infrequently 
beheve  themselves  to  be  so  gifted.  The  mis- 
take has  arisen  from  the  presence  of  encysted 
hydroceles,  or  of  fatty  or  fibrous  tumours  of 
the  cord,  or  of  an  old  epiplocele.  There  is 
no  well- authenticated  case  recorded  of  the 
presence  of  more  than  two  testicles. 

(c)  Malposition, — The  testicles,  which  are 
developed  in  the  abdomen,  immediately 
below  the  kidneys,  are  at  birth,  or  shortly 
after,  lodged  in  the  scrotum.  This  change 
of  position  is  frequently  described  as  '  descent 
of  the  testicle,'  an  obvious  misuse  of  words, 
if  regard  be  paid  to  the  usual  position  of  the 
fcEtus  in  the  uterus. 

The  testicle  may  be  retained  in  the  abdo- 
men, or  in  the  inguinal  canal ;  or  may  pass 
through  the  inguinal  canal  into  the perinceum, 
and  be  lodged  between  the  bulb  of  the  urethra 
and  the  anterior  part  of  the  tuber  ischii ;  or 
over  the  external  pillar  of  the  ring  into  the 
subcutaneous  tissue  of  the  upper  part  of  the 
tJiigh;  or  through  the  crural  canal  to  the 
upper  and  inner  part  of  the  thigh ;  or,  if  it 
has  passed  into  the  scrotum,  may  be  rotated, 
so  that  the  epididymis  is  in  front  and  the 
testicle  behind.  More  rarely  it  has  the  long 
axis  transverse  instead  of  obhque ;  or  it  may 
be  completely  inverted,  so  that  the  globus 
major  is  below,  the  globus  minor  above. 

Ketention  ia  the  abdomen  or  inguinal 
canal  may  be  the  result  of  adhesions  from 
intra-uterine  inflammation,  or  of  dispropor- 
tion between  the  gland  and  the  orifices 
through  which  it  has  to  pass,  or  of  some 
constricting  band.  The  passing  through  the 
crural  canal  to  the  thigh,  or  through  the 
inguinal  canal  to  the  perinseum  or  thigh, 
must  be  the  result  of  some  musual  attach- 
ment of  the  lower  end  of  the  gubernaculum. 
Malposition  in  the  scrotum  must  be  caused 
by  some  abnormality  in  the  development  of 
the  cord. 

The  consequences  will  vary  with  the 
position.  If  the  testicle  is  retained  in  the 
abdomen,  the  corresponding  half  of  the 
scrotum  remains  undeveloped,  and  the  gland 
IS  always  much  smaller  than  normal.  Some- 
tmaes  there  is  an  arrest  of  development,  or  it 
undergoes  fatty  or  fibrous  degeneration,  or,  if 
otherwise  normal,  does  not  secrete  a  fertilising 
fluid.  This  seems  fairly  estabUshed  by 
numerous  observations,  both  in  men  and  the 
lower  animals,  where  the  testicle  has  been 


abnormally  retained  in  the  abdomen.  One 
case,  however,  has  been  recorded  by  Hutch- 
inson, where  the  observer,  to  whom  the  re- 
tained testicle  was  submitted  for  microscopic 
examination,  stated  that  he  foimd  numerous 
spermatozoa. 

When  the  testicle  lies  at  the  internal  in- 
guinal ring,  the  epididymis  is  frequently 
found  partly  in  the  badly  developed  scrotum, 
into  which  also  extends  the  processus 
vaginalis.  As  the  communication  between 
this  and  the  peritoneal  cavity  is  usually 
maintained  under  such  conditions,  in  case  of 
peritonitis  with  peritoneal  effusion  there  may 
be  distension  of  this  process,  so  as  to  greatly 
simulate  a  hernia,  and  render  an  exploratory 
examination  necessary. 

Eetention  of  the  testicle  in  the  inguinal 
canal  is  more  liable  to  complications  than 
retention  in  the  abdomen.  It  is  often  accom- 
panied by  inguinal  hernia  ;  is  more  exposed 
to  injury ;  and  when  enlarged  at  puberty,  or 
by  inflammation,  may  cause  severe  pain  from 
constriction  by  the  surrounding  parts. 

Inflammation  of  a  testicle  retained  in  the 
inguinal  canal  has  been  mistaken  for  strangu- 
lated bubonocele,  or  for  a  bubo.  Careful 
examination  of  the  scrotum  should,  therefore^ 
be  made  in  doubtful  cases. 

Eetraction  can  usually  be  distinguished 
from  retention  of  the  testicle  by  the  state  ot 
development  of  the  corresponding  half  of  the 
scrotum. 

The  perineal  or  femoral  position  of  the 
gland  is  not  of  necessity  attended  with  any 
bad  results.  A  testicle,  however,  so  situated, 
is  usually  smaller  than  normal  and  is  more- 
exposed  to  injury.  This  is  especially  the- 
case  in  the  perinseal  position. 

Trratment. — If  retention  of  the  gland  in 
the  inguinal  canal  be  attended  with  any  in- 
convenience, operative  interference  may  suc- 
ceed in  placing  it  in  the  scrotum.  But  if 
this  should  fail  from  shortness  of  the  cord, 
extirpation  would  be  necessary.  When  in 
infants  retention  of  the  testicle  is  compli- 
cated by  an  inguinal  hernia,  the  use  of  a. 
truss  is  not  to  be  recommended,  as  it  will 
prevent  the  possible  descent  of  the  testicle, 
and  the  hernia  not  infrequently  spontane- 
ously subsides.  If  the  retention  of  the  gland 
be  permanent  and  cause  inconvenience,  it  is 
better  to  remove  it  at  once.  If  the  gland 
have  passed  through  the  crural  canal,  nothing 
can  be  done  to  remedy  the  malposition  ;  but 
when  it  has  passed  through  the  inguinal 
canal  into  the  perinseum  or  the  thigh,  an 
attempt  may  be  made  to  place  it  in  the 
normal  position.  In  an  adult,  such  a  pro- 
ceeding would  be  hopeless,  from  the  non- 
development  of  the  scrotum.  In  infants,  the 
attempt  has  ■  been  twice  made  at  the  London 
Hospital,  by  Curling  and  James  Adams. 
Both  cases  died ;  and  in  the  one  in  which 
alone  a  post-mortem  examination  was  al- 
lowed, acute  peritonitis  was  found,  which  had 
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extended  from  the  pervious  processus  vagina- 
lis. With  antiseptic  precautions,  however, 
better  results  might  be  anticipated. 

The  late  Mr.  John  Wood  successfully 
transplanted  in  an  infant  a  testicle  from  the 
perinseum  to  the  scrotum  subcutaneously. 
When  a  band  of  tissue  in  the  periniEum, 
probably  the  gubernaculum,  had  been  divided 
with  a  tenotomy  knife,  the  gland  could  be 
pushed  up  to  the  inguinal  canal,  and  from 
thence  into  the  scrotum,  where  it  was  retained 
by  a  hairhp-pin  passed  above  it  as  in  acupres- 
sm-e.  This  method,  when  practicable,  would 
be  unattended  with  danger.  But  as  some- 
times the  unaided  efforts  of  nature  draw  the 
gland  from  the  perinseum  up  to  the  inguinal 
ring,  where  it  is  comparatively  safe  from  in- 
jury, and  more  favourably  situated  for  any 
attempt  at  removal  to  the  scrotum,  it  is 
advisable  always  in  infants  to  allow  time  for 
such  a  possible  modification,  which  might 
moreover  be  encouraged  by  electric  stimula- 
tion of  the  cord. 

Of  malpositions  in  the  scrotum,  that  where 
the  epididymis  is  in  front,  and  the  testicle 
proper  behind,  is  alone  of  any  practical  im- 
portance. In  any  operation  for  hydrocele  or 
hsematocele  of  the  tunica  vaginaUs,  the  posi- 
tion of  the  testicle  ought  first  to  be  ascer- 
tained. 

{d)  Arrest  of  development. — This  some- 
times occurs  after  the  testicles  have  passed 
into  the  scrotum,  so  that  these  glands  remain 
permanently  in  their  infantUe  condition.  No 
general  cause  has  been  discovered  for  this 
abnormality. 

2.  Hypertrophy. — When  only  one  tes- 
ticle has  been  retained  in  the  abdomen,  the 
other  sometimes  attains  an  unusually  large 
size.  Such  cases  of,  as  it  were,  compensating 
development  are,  however,  the  exception  and 
not  the  rule. 

3.  Atrophy. — Wasting  of  the  testicle  may 
result  from  inflammation,  from  lesions  of 
the  spinal  cord  caused  by  injury  or  disease, 
or  subsequently  to  injuries  of  the  head.  It 
may  also  be  produced  by  early  and  excessive 
venereal  excitement;  or  by  deficient  blood- 
supply,  due  to  aneurysm  or  other  causes.  It 
is  frequently  found  associated  with  varicocele. 

4.  Injuries. — The  testes  are  greatly  pro- 
tected from  accidental  violence  by  thefr 
mobiUty,  and  the  laxity  of  the  surrounding 
structures.  Immediate  death  has  resulted 
from  severe  contusions  of  the  testicle,  prob- 
ably from  reflex  inhibition  of  the  action  of 
the  heart.  Contusion  and  wounds  require 
appropriate  surgical  treatment. 

6.  Acute  Inflammation. — When  acute 
inflammation  attacks  the  body  of  the  gland 
solely  or  chiefly,  it  is  called  orchitis ;  when 
the  epididynais,  epididymitis.  For  the  com- 
paratively rare  cases  in  which  the  vas  deferens, 
or  this  duct  along  with  the  other  structmres 
of  the  spermatic  cord,  is  affected,  without 
the  testicle  being  implicated,  the  barbarous 


hybrids,  deferenitis  andfimicuUtis  have  been 
coined. 

iETioLOGY. — Acute  inflammation  may  be 
caused  by  direct  violence,  or  by  the  exten- 
sion of  inflammatory  processes  from  the 
mucous  membrane  of  the  urethra.  It  may 
also  occur,  though  rarely,  as  a  sequela  in 
small-pox  or  in  pysemia.  Orchitis  is  not 
infrequently  a  concomitant  of  parotitis  or 
mumps. 

Of  these  varieties,  the  most  frequent  is 
gonorrhceal  epididymitis.  This  was  at  one 
time  regarded  as  an  instance  of  '  sympathetic 
inflammation.'  Careful  examination  wOl, 
however,  always  prove  that  the  vas  deferens 
is  also  affected,  though  sometimes  in  so  sUght 
a  degree  that  its  participation  in  the  inflam- 
mation might  easily  escape  notice.  This 
form  is,  therefore,  due  to  direct  extension  of 
the  inflammation  from  the  urethral  mucous 
membrane.  Orchitis  associated  with  mumps 
has  been  generally  regarded  as  an  instance 
of  '  sympathy,'  or  '  metastasis.'  Kocher, 
however,  considers  it  to  be  the  residt  of  ure- 
thritis. According  to  this  experienced  ob- 
server, the  disease  commences  as  stomatitis, 
by  which  the  parotid,  or  sometimes  the  sub- 
maxillary and  neighbouring  lymphatic  glands 
become  infected.  The  morbid  material  is 
carried  by  the  blood  to  the  kidneys,  and  in 
its  course  through  the  urinary  passages  sets 
up  cystitis  or  urethritis,  and  thus  the  orchitis 
results.  This  explanation  is  not  satisfactory, 
since  in  some  epidemics  of  mumps  orchitis 
has  occurred  prior  to,  or  without  any  affec- 
tion of  the  parotid  gland.  Orchitis  and 
epididymitis  sometimes  occur  in  rheumatic 
or  gouty  subjects.  Occasionally  cases  are 
met  with  in  which  no  exciting  cause  can  be 
discovered.  It  sometimes  occurs  in  very 
yoimg  children,  and,  in  the  absence  of  any 
constitutional  taint  or  other  discoverable 
cause,  probably  results  from  some  accidental 
injury  in  these  cases. 

Symptoms. — The  symptoms  of  orchitis  are 
local  pain  and  swellmg,  with,  in  cases  of  or- 
chitis sometimes,  and  in  cases  of  gonorrhceal 
epididymitis  frequently,  redness  and  tension 
of  the  corresponding  part  of  the  scrotiuu. 
Severe  lumbar  pain  is  in  some  cases  felt, 
especially  by  labouring  men,  who  apply  for 
relief  on  account  of  some  supposed  sprain  or 
injury,  being  ignorant  of,  or  attaching  no 
importance  to,  the  affection  of  the  testicle. 
This  is  probably  due  to  inflammation  of  the 
lumbar  lymphatic  glands,  with  which  the 
lymphatics  of  the  testicle  freely  communi- 
cate ;  but  it  may  possibly  be  an  example  of 
'referred  sensation.' 

Pkognosis. — The  prognosis  is  good.  The 
inflammation  usually  subsides  speedily,  and 
leaves  the  gland  in  a  healthy  condition. 
Atrophy  sometimes  results  after  inflamma- 
tion associated  with  mumps,  or  caused  by 
severe  contusion.  Chronic  indui-ation  of  the 
epididymis  may  persist;  but  after  some 
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months  it  usually  disappears.  Stricture  of 
the  epididymis,  or  of  the  vas  deferens,  is 
very  rare.  Suppuration  does  not  occur  ex- 
cept in  pyaemia,  or  after  small-pox,  or  in 
strumous  and  very  enfeebled  persons. 

Treatment. — Best  in  the  recumbent  posi- 
tion, with  the  scrotum  supported  by  a  crutch- 
pad,  and  the  appKcation  of  ice  locally,  are  in 
ordinary  cases  sufficient.  Where  rest  is  im- 
possible, well-adjusted  strapping  of  the  part 
affords  considerable  relief,  and  promotes  ab- 
sorption of  the  products  of  inflammation  so 
rapidly  as  not  infrequently  to  necessitate  the 
re-appUcation  of  the  strapping  within  twenty- 
four  hours.  Attention  to  diet,  and  avoidance 
of  all  violent  exercise,  will  be  requisite.  In 
more  protracted  cases  mercury,  taken  in 
small  doses  internally,  or  applied  locally  by 
inunction  or  on  strapping,  will  be  found  of 
benefit.  The  practice,  of  late  years  recom- 
mended by  some  eminent  surgeons,  of  punc- 
ture or  incision  of  the  ordinarily  inflamed 
gland,  is,  according  to  the  writer's  experi- 
ence, never  necessary.  If  suppuration,  how- 
ever, occur,  a  free  incision  should  be  made 
as  early  as  possible. 

6.  Chrome  Inflamination. — Chronic 
orchitis  may  sometimes  be  the  result  of  an 
acute  attack,  but  is  much  more  frequently 
induced  by  syphilis,  struma,  or  gout. 

{a)  Syphilitic  orchitis. — This  variety  may 
occur  in  young  children  who  are  the  subjects 
of  inherited  syphilis,  in  the  form  of  hard 
nodules  in  the  testicle.  In  adults  it  belongs 
to  the  tertiary  stage  of  the  disease,  but  is 
very  often  symmetrical.  It  is  usually  pain- 
less, the  patient  being  frequently  ignorant  of 
its  existence.  The  gland  is  enlarged,  very 
hard,  insensitive  to  pressure,  and  often  nodular 
in  form. 

Syphihtic  orchitis  sometimes  commences 
in  an  acute  form.  The  testicle  is  large,  very 
tender  on  pressure,  with  dull  aching  pain 
limited  to  the  gland  or  radiating  to  the  groin 
and  back.  There  is  usually  effusion  in  the 
tunica  vaginaUs,  varying  in  quantity  in 
different  cases,  and  the  scrotum  is  congested 
and  cedematous.  Generally  only  one  testicle 
is  affected,  but  after  some  weeks  the  other 
gland  may  also  present  similar  symptoms. 
The  condition  resembles  gonorrhoeal  epidi- 
dymitis, but  may  be  distinguished  from  it  by 
the  absence  of  any  existing  or  precedent 
urethral  discharge,  by  the  body  of  the  gland 
being  solely  or  chiefly  affected,  and  by  the 
existence  of  concomitant  syphilitic  symptoms. 
It  rapidly  improves  under  mercurial  treat- 
ment, but  if  left  untreated  generally  passes 
into  the  ordinary  chronic  form. 

Treatment.— This  form  of  orchitis  is  usu- 
ally very  amenable  to  treatment,  but  has  a 
tendency  to  recur.  Iodide  of  potassium  com- 
bined with  mercury  in  small  doses  internally, 
when  it  can  be  tolerated,  and  strapping  locally! 
will  in  most  cases  produce  rapid  disappear- 
ance of  the  disease,  for  a  time  at  any  rate. 


Atrophy  may  sometimes  result ;  and  in  some 
cases  suppuration,  with  the  formation  of 
troublesome  sinuses,  may  occur.  In  one 
case  under  the  notice  of  the  writer,  which 
was  complicated  by  an  inguinal  hernia,  the 
gland  had,  after  very  prolonged  and  im- 
successfol  treatment,  to  be  removed,  as  the 
use  of  a  truss  caused  great  pain,  and  the 
non-use  of  it  led  to  a  dangerous  descent  of 
the  hernia. 

(6)  Strumous  orchitis. — In  most  systema- 
tic works  on  surgery  tubercular  disease  of  the 
testicle  is  given  as  a  distinct  affection,  but 
the  descriptions  of  it  are  very  confused,  no 
two  being  in  perfect  agreement.  This  is 
partly  because  at  one  time  the  presence  of 
caseous  matter  was  regarded  as  evidence  of 
tubercle,  and  partly  because  in  many  cases 
microscopic  examination  of  the  gland  after 
its  removal  can  alone  determine  the  nature 
of  the  disease.  Tizzoni  and  Gaule  have, 
therefore,  proposed  to  substitute  the  term 
'  phthisis  '  for  '  tuberculosis  '  of  the  testis, 
since  in  this  organ,  as  in  the  lungs,  tubercu- 
lar and  non-tubercular  processes,  either  sepa- 
rately or  concurrently,  run  the  same  course. 

Symptoms. — Tubercular  disease  of  the  testis 
is  not  rare  in  young  children,  and  usually 
commences  in  the  body  of  the  gland.  It 
occurs,  however,  much  more  fr-equently  after 
puberty,  and  then  commences,  in  the  majority 
of  cases,  in  the  epididymis  ;  the  body  of  the 
gland  and  the  vas  deferens  becoming  sub- 
sequently infected  in  the  progress  of  the 
disease. 

A  nodular  swelling  is  found  either  in  the 
gland  or  in  the  epididymis,  which  is  usually 
only  shghtly,  if  at  all,  painful,  and  runs  an 
indolent  course.  After  a  longer  or  shorter 
time,  this  softens  down  into  an  unhealthy 
pus;  adhesion  and  perforation  of  the  super- 
jacent structures  ensue;  and  a  fistula  is 
formed.  This  condition  may  continue  for  a 
long  time,  but  usually  the  disease  extends  to 
the  rest  of  the  glandular  apparatus.  Some- 
times the  testicle  is  very  much  enlarged. 
The  vas  deferens,  if  affected,  may  either  be 
unifornaly  thickened,  up  to  the  inguinal  ring ; 
or  present  a  number  of  distinct  round  or 
spindle-shaped  enlargements.  The  prostatic 
portion  of  the  duct,  the  vesicula  seminalis, 
bladder  and  kidneys  may  be  similarly  affected. 
Digital  examination,  through  the  rectum, 
ought  therefore  always  to  be  made. 

TREATMENT.-^The  treatment  of  strumous 
orchitis  consists  in  careful  attention  to  diet 
and  hygienic  conditions ;  in  the  use  of  cod- 
Liver  oU  and  iodide  of  iron ;  and  in  the 
rotection  of  the  part  from  accidental  injury 
y  a  suspensory  bandage.  Abscesses  should 
be  opened  as  early  as  possible,  and  any  fistula 
either  laid  open  by  incision  or  dilated  by  la- 
minaria,  and  treated  with  stimulating  lotions, 
such  as  nitrate  of  silver  of  the  strength  of 
five  grains  to  the  ounce.  In  favoiurable  cases 
the  disease  may  be  arrested,  but  in  many 
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cases  removal  of  the  gland  becomes  necessary. 
If  the  epididymis  and  the  vas  deferens  are 
much  involved,  the  gland,  by  obliteration  of 
its  duct,  is  functionally  useless;  and  as  there 
is  always  considerable  risk  of  infection  of  the 
system  generally,  early  removal  of  the  gland 
is,  in  such  cases,  to  be  recommended.  If 
the  prostate  and  vesicula  seminalis  have  be- 
come affected,  this  would,  of  course,  be  useless. 

There  is  another  form  of  caseous  orchitis, 
not  of  tubercular  origin,  in  which  the  inter- 
tubular  lymphatic  spaces  of  the  testis  be- 
come fiUed  with  a  new-growth  of  lymphoid 
tissue,  by  which  the  seminal  tubules  are 
ultimately  compressed  and  destroyed.  This 
may  become  transformed  partly  into  fibrous 
tissue,  but  in  the  greater  part  usually  under- 
goes fatty  degeneration,  forming  caseous 
masses,  which  subsequently  break  down  into 
curd-like  pus.  The  symptoms  are  very  simi- 
lar to  those  of  the  tubercular  disease,  but 
there  is  not  the  same  danger  of  general  in- 
fection of  the  system. 

(c)  Gouty  orchitis. — Chronic  orchitis  from 
gout  can  be  diagnosed  by  the  history  of  the 
patient,  and  yields  readily  to  the  ordinary 
treatment  for  gout,  but  is  very  apt  to  recur. 

7.  Hernia  Testis. — This  morbid  condi- 
tion was  formerly  known  as  '  benign  fangus 
of  the  testis.' 

Description. — It  consists  of  a  fungous  pro- 
trusion from  the  scrotum,  of  a  red  or  yel- 
lowish-red colour,  and  varies  from  the  size  of 
a  pea  to  that  of  a  small  egg.  There  are  two 
varieties,  which  may  be  distinguished  as 
superficial  and  deep.  The  superficial  form 
springs  from  the  visceral  layer  of  the  tunica 
vaginalis,  and  is  very  comparable  to  the  fun- 
gous granulations  occasionally  met  with  in 
cases  of  suppuration,  or  in  wounds  of  the 
synovial  sheaths  of  tendons.  In  this  the 
tunica  albuginea  is  intact,  but  probably  al- 
tered in  structure.  In  the  deep  form  the 
tunica  albuginea  has  been  perforated,  and  the 
protruded  mass  consists  largely  of  seminal 
tubules.  It  cannot  be  regarded  as  an  evi- 
dence of  any  special  disease  of  the  gland,  as 
it  may  occur,  but  by  no  means  necessarily, 
after  any  form  of  orchitis  in  which  there  has 
been  suppuration. 

Treatment.  —  The  treatment  consists  in 
well-adjusted  pressure  upon  the  protrusion ; 
with  the  occasional  application  of  caustics, 
such  as  nitrate  of  silver  or  red  oxide  of  mer- 
cury. Freeing  the  margins  of  the  opening 
from  adhesions,  and  bringing  the  thus  libe- 
rated integument  over  the  protrusion  by  means 
of  sutures,  is  usually  very  successful.  When 
the  precedent  inflammation  has  been  due  to 
some  specific  cause,  the  appropriate  constitu- 
tional treatment  must  also  be  employed. 

8.  Cystic  Disease. — Cysts  are  frequently 
found  in  the  testicle,  either  separately  or  as- 
sociated with  other  growths. 

Desoeiption. — In  true  cystic  disease  or 
simple  cystoma,  the  whole  or  part  of  the  body 


of  the  testicle  is  replaced  by  a  closely  aggre- 
gated mass  of  cysts,  of  very  variable  size. 
Some  are  so  minute  as  only  to  be  visible  on 
microscopic  examination,  while  others  may 
attain  to  the  dimensions  of  a  pigeon's  egg. 
When  only  part  of  the  gland  is  so  affected, 
healthy  glandular  substance  is  found  at  the 
periphery,  enveloping  the  cystic  growth.  The 
cysts  have  no  proper  wall,  and  are  lined  with 
shallow  cylindrical  epitheUum,  which  is  some- 
times ciliated.  They  are  fiUed  with  either 
clear  watery,  or  sometimes  very  viscid,  fluid ; 
or  with  atheromatous  matter,  resembUng  the 
contents  of  a  sebaceous  cyst.  Very  frequently 
nodules  of  cartilage  are  found  interposed 
between  the  cysts.  The  disease  usually  oc- 
ctu-s  in  adults,  but  one  case  has  been  recorded 
where  the  enlargement  was  first  observed  at 
the  age  of  three  months.  The  structure  seems 
to  indicate  very  clearly  the  origin  of  the  cysts 
to  be  from  retention  within  the  rete  testis. 

There  is  another  form  of  cystic  disease, 
where  the  cysts  are  separated  by  a  consider- 
able quantity  of  gelatinous  connective  tissue, 
and  often  contain  polypoid  ingrowths,  which 
sometimes  completely  fill  their  cavities.  The 
tumour  is  often  as  large  as  a  child's  head. 
This  form  is  regarded  as  cystic  adenoma  of 
the  gland. 

Cysts  of  the  epididymis  are  described  in 
the  article  on  Hydrocele. 

Symptoms. — Cystic  disease  of  the  testicle 
is  usually  attended  with  very  little  pain.  The 
tumour  is  of  an  oval  form,  either  with  a 
smooth  surface,  or  with  frregular  elevations ; 
and  does  not  attain  a  very  considerable  size, 
being  generally  about  as  large  as  a  goose's 
egg.  There  is  an  indistinct  sense  of  fluctua- 
tion, imequal  at  different  parts. 

Diagnosis. — Cystic  disease  of  the  testis 
has  sometimes  been  mistaken  for  hydrocele 
or  haematocele.  The  form  of  the  tumom*,  its 
relatively  greater  weight,  the  absence  of 
transparency,  and  the  impossibility  of  de- 
tecting the  body  of  the  testicle  at  any  part, 
distinguish  it  from  hydi'ocele.  The  distinc- 
tion from  haematocele  is  in  some  cases  more 
difficult.  If  exploratory  puncture  be  con- 
sidered requisite,  a  full-sized  instrument 
should  be  used,  as  the  fluid  may  be  so  viscid 
as  not  to  flow  through  a  small  canntda. 

Treatment. — Castration  is  the  only  remedy 
for  this  condition. 

9.  Fibroma. — Fibrous  tissue  is  foimd  in 
abnormal  quantity  in  atrophy  of  the  testis, 
in  chronic  orchitis,  and  associated  with  new- 
growihs.  By  fibroma  of  the  testicle,  however, 
is  meant  a  new-formation  of  fibrous  tissue  to 
a  considerable  extent,  without  any  other  im- 
portant change.  In  structure  it  resembles 
fibrous  tumovirs  of  the  uterus.  It  so  rarely 
occurs,  however,  as  to  practically  be  devoid 
of  clinical  importance. 

10.  Chondroma. — Cartilage,  usually  of 
the  hyaline,  but  sometimes  of  the  fibrous 
variety,  is  found  in  association  with  many 
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new-growths  in  the  testicle.  Pure  chondroma 
is  comparatively  rare. 

Description. — This  form  of  timiour  of  the 
testis  occurs  as  disseminated  nodules,  con- 
nected by  fibrous  tissue ;  or  as  elongated 
masses  with  branching  processes.  By  com- 
pression of  the  seminal  tubules,  it  leads  to 
dilatation  of  other  parts  of  the  tubules ;  and 
by  invagination  of  the  walls  of  such  dilata- 
tions the  growth  often  seems  to  be  in  the 
interior  of  a  tubule.  Careful  examination, 
however,  will  always  prove  it  to  be  of  extra- 
tubular  origin.  It  similarly  invades  the  lym- 
phatics, and  through  them  has  a  great  ten- 
dency to  infect  other  parts  of  the  system.  It 
is  often  associated  with  myxoma  ;  and  some- 
times, though  rarely,  it  develops  into  bone. 
It  can  only  be  diagnosed  with  any  certainty 
when  the  tumour  has  attained  a  large  size, 
and  is  then  characterised  by  the  hardness 
and  slow  growth  of  the  mass. 

Treatment. — Castration  is  the  only  treat- 
ment ;  and  in  consequence  of  the  tendency 
of  this  disease  to  invade  other  organs,  the 
rule  laid  down  by  the  late  Mr.  Curling  is  the 
best — 'to  recommend  an  operation  without 
unnecessary  delay,  in  aU  cases  of  large  sarco- 
cele  which  do  not  give  any  indication  of 
yielding  to  treatment.' 

11.  Carcinoma  and  Sarcoma. — These 
are_  classed  together,  because,  though  histo- 
logically of  very  different  origin,  the  distinction 
between  them  in  any  individual  case  is  often 
impossible,  except  by  microscopic  examina- 
tion of  the  tumour  after  removal.  Even  then 
the  distinction  is  sometimes  impossible,  if 
we  may  judge  from  the  description  of 
recorded  cases  of  mixed  sarcoma  and  carci- 
noma. 

Carcinoma  originates  in  the  epithelial 
structures  of  the  gland,  and  is  almost  in- 
variably of  the  encephaloid  variety.  Scirrhus 
is  said  by  all  writers  to  occur  sometimes,  and 
so-called  specimens  are  in  many  museums. 
According  to  Mr.  Butlin,  however,  many  of 
these  are  probably  examples  of  fibrous  sar- 
coma. Encephaloid  cancer  usually  com- 
mences in  the  body  of  the  testis,  by  the  for- 
mation of  one  or  more  nodules.  Sometimes 
the  epididymis  is  first  attacked.  Very  rarely  is 
there  general  infiltration  of  the  gland.  In  an 
early  stage  of  the  disease  the  testis  is  hard, 
from  tension  of  the  tunica  albuginea,  but 
when  this  has  been  destroyed  in  the  progress 
of  the  growth,  the  mass  is  soft,  and  there  is 
often  distinct  fluctuation.  This  may  be  un- 
equal at  different  parts,  from  the  presence  of 
cysts.  The  growth  is  usually  painless,  but 
m  some  cases  there  is  acute  pain,  either 
locally  or  in  the  Imnbar  region.  The  chief 
aids  to  diagnosis  at  this  period  are  the  ra- 
pidity of  the  growth,  the  enlargement  of  the 
blood-vessels  of  the  cord,  and  the  age  of  the 
patient.  For  while  encephaloid  cancer  has 
been  met  with  in  young  children  and  old 
people,  still  the  vast  majority  of  recorded 
u. 


cases  have  occurred  between  twenty  and  forty 
years  of  age. 

If  the  tumour  attain  a  very  large  size,  the 
scrotum  may  slough,  and  a  bleeding  fungus 
protrude.  The  disease  has  a  great  tendency 
to  inyade  other  parts  of  the  system,  and 
especially  at  an  early  period  the  lumbar 
lymphatic  glands.  This  may  lead  to  oedema 
of  the  lower  extremities,  from  pressure  on 
the  abdominal  veins.  The  inguinal  glands 
generally  escape  infection,  except  in  some 
cases  where  the  scrotum  has  been  involved 
in  the  disease.  Secondary  growths  have 
been  found  in  the  mesenteric  glands,  liver, 
spleen,  and  lungs. 

Sa/rcoma  originates  in  the  connective  tissue 
of  the  testicle,  and  sometimes  develops  in 
both  glands  simultaneously.  With  micro- 
scopic examination  two  varieties  can  be  dis- 
tinguished, the  round-  and  the  spindle-ceUed. 
The  latter  grows  more  slowly,  and  both  are 
often  associated  with  cystic  and  cartilaginous 
formations.  The  symptoms  are  very  similar 
to  those  of  cancer. 

Sarcoma  sometimes  commences  in  the 
tunica  vaginahs,  and  is  then  usually  accom- 
panied with  extravasation  of  blood  into  the 
sac.  The  writer  has  met  with  two  such 
cases,  where  the  shape  of  the  tumour,  the 
complete  absence  of  pain,  the  history  of 
gradual  enlargement,  and  the  very  distinct 
fluctuation  were  suggestive  of  hsematocele. 
Exploratory  examination,  however,  proved 
them  to  be  cases  of  sarcoma.  Castration 
was  performed,  and  the  testicles  were  found 
to  be  only  slightly  affected  by  the  disease. 
Both  cases  died  within  a  short  period  after 
the  operations,  from  secondary  affection 
of  other  organs,  accompanied  by  similar 
haemorrhages. 

Melanoma  of  the  testis  was  formerly  re- 
garded as  a  form  of  cancer,  but  is  now  con- 
sidered to  be  sarcomatous.  It  is  extremely 
rare,  and  in  the  few  recorded  cases  of  it 
similar  growths  were  foimd  in  many  other 
organs  of  the  body. 

Diagnosis. — As  a  general  rule  it  may  be 
stated  that  sarcoma  occurs  most  frequently 
under  ten  and  after  forty  years  of  age  ;  and 
that  the  epididymis  is  more  frequently  the 
primary  seat  of  the  disease,  and,  when  secon- 
darily involved,  is  attacked  at  an  earher 
period  than  in  cancer.  The  distinction  in 
any  individual  case  must,  however,  be  very 
imcertain,  and  is  of  little  importance. 

Prognosis  and  Treatment. — The  progno- 
sis is  very  unfavourable  in  both,  as  recurrence 
of  the  growth  in  other  organs  after  the  re- 
moval of  the  tumour  is  the  rule  to  which 
there  are  but  few  exceptions.  Castration  is 
the  only  possible  treatment  for  both  diseases 
12.  Teratoma.— The  testis,  like  the  ovaryj 
may  be  the  seat  of  cysts  containing  hair* 
skin,  bones,  .fee.  The  cysts  are  sometimes 
within,  sometimes  upon  the  gland.  The 
more  complex  cases  may  be  best  explained 
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as  resulting  from  the  inclusion  of  a  second 
fertilised  germ ;  while  the  simpler  cases  may 
be  due  possibly  to  the  accidental  grafting  of 
the  germs  of  such  tissues  on  the  rudimentary 
testicle.  The  history  of  a  congenital  tumour 
will  suffice  to  direct  attention  to  any  such 
case.  They  are  very  rarely  met  with,  and 
castration  is  the  only  suitable  treatment. 

13.  Nexiralgia  and  Irritability.— The 
testicle  is  sometimes  the  seat  of  very  acute 
persistent  or  periodically  recurring  neuralgia. 
This  must  be  distinguished  from  hyperes- 
thesia or  irritability  of  the  gland,  which  is 
occasionally  associated  with  varicocele,  or 
may  be  the  result  of  self-abuse,  excessive 
venery,  or  even  of  unsatisfied  sexual  excite- 
ment. Neuralgia  may  be  due  to  some  local 
cause,  to  varicocele,  to  a  descending  hernia, 
or  to  induration  of  some  part  of  the  glandular 
apparatus  from  precedent  inflammation.  It 
may  also  be  sympathetic,  as  in  renal  colic, 
or  where  the  digestive  system  is  disordered. 
Occasionally  no  cause  can  be  discovered,  and 
we  have  to  assume  that  it  is  due  to  some 
affection  of  the  central  nervous  system. 

Treatment. — When  of  local  origin,  the 
treatment  of  neuralgia  of  the  testis  must  be 
directed  to  the  removal  of  the  cause ;  and  if 
all  other  methods  fail,  and  the  pain  be  severe 
enough  to  warrant  it,  castration  may  be  re- 
quired. When  due  to  affections  of  other  parts 
of  the  body,  the  treatment  must  be  regulated 
accordingly. 

Hypersesthesia  of  the  gland  usually  yields 
in  time  to  tonics,  and  attention  to  ordinary 
hygienic  conditions. 

Jeremiah  McCarthy. 

TETANUS.  —  Synon.  :  Lock-jaw  ;  Fr. 
Tetcmos;  Ger.  Starrhrampf. 

Definition. — A  disease  of  the  nervous 
system,  with  persistent  tonic  spasms  and 
violent  brief  exacerbations.  The  spasms  as 
a  rule  commence  in  the  muscles  of  the  face 
and  neck,  causing  closure  of  the  jaws  (tris- 
mus, lock-jaw),  and  involve  the  muscles  of 
the  trunk  more  often  than  the  limbs.  The 
onset  is  acute,  usually  due  to  a  wound  (trau- 
matic tetanus),  at  times  without  an  external 
injury,  specially  from  exposure  to  cold  (idio- 
pathic or  rheumatic  tetanus).  It  occurs  also 
in  newly  born  children  (tetanus  neonatorum), 
and  rarely  after  childbirth,  or  abortion  (puer- 
peral tetanus). 

^Etiology  and  Pathology.  —  Tetanus  is 
believed  to  depend  upon  a  poison,  produced 
in  the  bodies  of  persons  infected  with  a  spe- 
cific bacillus  which  exists  in  different  forms 
of  mould.  If  earth  mixed  with  this  tetanus 
bacillus  is  inserted  beneath  the  skin  of  the 
lower  animals,  symptoms  of  tetanus  are  pro- 
duced. Tetanus  has  also  been  transmitted 
from  man  to  the  lower  animals  by  the  inocu- 
lation of  materials  from  woimds,  and  the  in- 
jection of  blood  and  of  urine  containing  this 
bacillus.    The  bacillus  multiplies  principally 


in  and  about  the  wound:  having  probably 
been  introduced  into  the  injured  tissues  with 
dirt,  it  there  produces  a  poison  which  we 
suppose  causes  the  symptoms  of  tetanus. 
Our  knowledge  regarding  the  pathological 
changes  produced  by  this  poison  is  still 
vague,  neither  the  nervous  centres  nor  any 
other  part  of  the  body  presenting  character- 
istic lesions  after  death  from  this  disease; 
but  the  symptoms  which  characterise  it  are 
referable  to  an  abnormal  influence  acting  on 
nerve  centres  which  control  the  voluntary 
muscles  affected.  Professor  Chfford  Allbutt, 
and  other  observers,  have  described  the  patho- 
logical changes  in  the  spinal  cord  after  death 
from  tetanus  as  consisting  of  intense  conges- 
tion of  the  tissues,  with  structureless  exuda- 
tions, especially  in  the  grey  matter.  It  is 
dif&cult  to  determine,  however,  whether  these 
changes  are  the  causes,  or  simply  the  efi'ects 
of  the  abnormal  nerve-action  wtdch  charac- 
terises tetanus. 

It  is  urged,  however,  that  there  is  much  in 
the  phenomena  presented  by  some  instances 
of  traumatic  tetanus  to  lead  us  to  think  that 
the  violent  spasm  of  the  muscles  in  this  dis- 
ease is  due  to  irritation  set  up  in  the  peri- 
pheral distribution  of  a  nerve  ;  and  that  this 
hyper-action,  once  estabhshed,  is  conveyed 
along  the  nerve  to  the  spinal  cord,  exciting 
by  reflex  action  the  muscles  near  the  injured 
nerve  to  a  state  of  spasm.  The  irritation 
is  supposed  to  extend  to  the  whole  length  of 
the  spinal  cord,  so  that  a  sUght  impression 
on  the  skin  is  sufficient  to  produce  general 
tetanic  convulsions.  In  support  of  this 
theory  a  few  cases  have  been  recorded  in 
which  division  of  the  principal  nerve,  or  in 
other  instances  the  stretching  of  a  nerve 
leading  from  a  wound,  has  completely  stopped 
an  attack  of  tetanus.  And  in  some  cases 
the  writer  has  certainly  seen  tetanic  spasms 
commence  as  if  by  reflex  action.  For  in- 
stance, after  ligature  of  a  large  bleeding  pUe, 
the  patient,  within  thirty-six  hours  of  the  ope- 
ration complained  of  spasms  of  the  sphincter 
ani  muscle ;  and  although  the  ligature  was 
instantly  removed,  the  disease  ran  a  rapid 
and  fatal  course. 

On  the  other  hand,  the  circumstances  of 
tetanus,  when  considered  in  all  their  bear- 
ings, point  to  some  influence  at  work  which 
is  different  in  its  natm-e  from  that  of  ordi- 
nary reflex  action.  It  is  the  exception  rather 
than  the  rule  for  the  muscles  in  the  neigh- 
bourhood of  the  wounded  part  to  be  first 
involved  in  the  disease,  as  they  probably 
would  be  if  it  arose  from  a  purely  reflex 
action ;  it  matters  not  where  the  seat  of  the 
injury  may  be,  in  by  far  the  greater  number 
of  cases  the  muscles  of  the  face  are  affected 
before  those  of  any  other  part  of  the  body. 
In  most  instances  of  tetanus,  for  twenty-four 
or  forty-eight  hours  before  spasms  of  the 
muscles  have  set  in,  the  patient's  face  pre- 
sents a  pinched  appearance,  which  is  charac- 
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teristio  of  the  disease,  and  depends  on  rigidity 
of  the  muscles  of  expression.  Various  groups 
of  muscles  are  subsequently  involved,  in  the 
following  order — those  of  mastication,  the 
neck  and  back,  the  muscles  of  respiration, 
?ind,  lastly,  those  of  the  extremities.  So 
generally  is  this  the  order  in  which  the 
muscles  are  imphcated,  that  it  appears  as  if 
the  poison  causing  the  disease  affects,  first, 
the  medulla  oblongata,  and  afterwards  ex- 
tends to  the  spinal  cord. 

We  must,  however,  admit,  that  cases  of 
tetanus  are  met  with  among  patients  in 
whom  it  is  impossible  to  discover  any  wound 
or  abrasion  of  the  skin  of  the  body,^  or  mu- 
cous membranes,  and  in  instances  of  this 
description,  it  is  difficult  to  understand  how 
the  disease  can  depend  either  on  reflex  action 
or  from  a  poison  produced  by  a  bacillus. 

It  seems  certain  that  local  conditions  and 
meteorological  changes  greatly  influence  the 
development  of  tetanus.  In  the  tropics,  the 
disease  is  fax  more  frequently  met  with  than 
in  other  parts  of  the  world.  It  is  seldom 
absent  from  the  Calcutta  Hospitals,  and  in 
some  seasons  appears  to  prevail  as  an  epi- 
demic. It  is,  in  fact,  a  matter  of  common 
observation  in  Bengal,  that  after  sudden 
changes  of  temperatmre  cases  of  tetanus  ap- 
pear among  surgical  patients ;  so  that,  while 
admitting  that  in  many  instances  of  tetanus, 
wovmds  or  injuries  are  the  first  step  in  the 
disease,  we  cannot  overlook  the  fact  that  a 
chill  is  frequently  its  immediate  antecedent. 
The  disease  attacks  persons  of  aU  ages;  it 
occurs  occasionally  among  infants  imme- 
diately after  birth,  but  more  commonly  com- 
mences a  few  days  after  the  remains  of  the 
xunbilical  cord  have  separated  from  the  child's 
body.  Men  are  more  subject  to  tetanus  than 
"women.  In  the  tropics  tetanus  is  by  no 
means  imcommonly  met  with  among  horses, 
especially  after  they  have  undergone  the 
operation  of  castration. 

Symptoms. — In  cases  of  traumatic  tetanus 
the  symptoms  usually  commence  from  the 
fifth  to  the  fourteenth  day  after  the  infliction 
of  the  wound.  The  symptoms  begin  in 
man,  or  in  the  lower  animals,  whether  of 
traumatic  origin  or  otherwise,  in  rigidity  of 
the  muscles  of  expression.  In  the  course 
of  a  few  hours  the  muscles  of  mastication, 
and  of  the  head,  neck,  and  back  become 
involved,  so  that  the  patient  experiences  diffi- 
ctdty  in  opening  his  mouth,  or  in  moving  his 
head  from  side  to  side;  deglutition  is  im- 
peded by  spasmodic  contraction  of  the  mus- 
cles of  the  pharynx.  The  rigidity  of  one  or 
more  of  the  groups  of  muscles  above  referred 
to,  is  constant  throughout  the  whole  course 
of  the  disease ;  but  in  addition  to  this,  from 

1  In  the  surgical  wards  of  the  Mayo  Hospital 
Calcutta,  within  a  period  of  five  years,  88  cases  of 
tetanus  were  treated.  Of  these,  44  cases  were 
traumatic,  and  24  died.  Of  the  remaining  89  idio- 
pathic cases,  10  died. 


time  to  time  these  muscles  are  thrown  into 
the  most  frightful  spasms ;  in  this  way  the 
patient's  body  is  sometimes  bent  like  a  bow, 
the  whole  weight  of  the  trunk  being  sup- 
ported on  the  back  of  his  head  and  heels. 
The  abdominal  and  thoracic  muscles  are 
also  imphcated,  and  hence  the  patient's 
beUy  is  tense  and  hard,  and  the  walls  of  his 
chest  expand  imperfectly  in  breathing.  The 
muscles  of  the  arms  and  legs  are  often  ex- 
tremely rigid,  and  convulsed  in  a  violent 
manner ;  they  are  the  seat  of  terrible  pain. 
The  interval  between  the  paroxysms  of  spasm 
of  the  affected  muscles  is  uncertain ;  some- 
times the  cramps  last  only  for  a  few  seconds, 
at  other  times  for  five,  and  even  ten  minutes. 
!  The  most  dangerous  cases  of  tetanus  are  evi- 
I  dently  those  in  which  the  muscles  of  respira- 
tion are  principally  involved,  for  death  is 
j  generally  caused  in  this  disease  by  the  in- 
terference with  the  respfratory  process,  the 
chest  being,  as  it  were,  compressed  in  a  vice 
(Watson).    In  consequence  of  the  spasm 
of  the  muscles  of  the  neck  and  thorax,  the 
sick  person  is  unable  to   speak,  but  his 
intellect  generally  remains  clear  up  to  the 
last,  nor  are  the  other  functions  of  his  body 
materially  deranged.    The  patient  suffers 
much  from  hunger  and  thirst,  which  he  is 
unable  to  alleviate ;  and,  above  all,  he  longs 
for  sleep,  which  is  frequently  denied  him  in 
consequence  of  the  recurring  spasms.  The 
surface  of  the  skin  is  bedewed  with  perspi- 
ration;  and  the  pulse  rises  and  falls  with  the 
intensity  of  the  spasms,  and  the  duration  of 
the  disease.    The  temperature  will  be  de- 
scribed presently. 

Puerperal  tetanus  is  most  frequently  met 
with  in  tropical  coimtries;  of  fifty  cases 
which  occurred  in  a  temperate  climate, 
eighteen  came  on  after  abortion,  from  the 
second  to  the  fourth  month  of  pregnancy.  In 
most  cases  the  disease  has  made  its  appear- 
ance after  plugging  the  vagina ;  ua  cases  of 
adhesion  of  the  placenta ;  or  after  operations 
have  been  performed  for  the  dehvery  of  a 
foetus.  The  symptoms  are  the  same  as  those 
above  described.  This  form  of  the  disease 
is  very  fatal. 

Teta/nus  neonatorum  generally  commences 
from  the  second  to  the  third  week  of  life; 
seldom  later.  It  is  rarely  met  with  in  this 
country,  except  in  St.  Kilda.  Occasionally 
it  is  seen  in  tropical  countries. 

Course  and  Duration. — Tetanus  is  one  of 
those  maladies  which  run  a  definite  course, 
although  its  duration  is  not  so  precisely 
defined  as  that  of  some  other  diseases.  It 
may  kill  the  person  affected  in  the  course 
of  a  few  hours ;  but  in  the  greater  number 
of  instances  patients  die  of  tetanus  from  the 
seventh  to  the  eleventh  day  after  the  com- 
mencement of  the  disease.  If  the  patient 
sturvive  the  twelfth  day,  the  malady  gene- 
rally subsides.  He  may  usually  be  pro- 
nounced cured  m  twenty-five  days  from  the 
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commencement  of  the  attack;  but  the  pa- 
tient often  suffers  for  many  weeks  subse- 
quently from  rigidity  of  the  muscles  which 
have  been  involved  in  the  tetanic  spasms. 

Prognosis. — Tetanus  is  a  very  fatal  dis- 
ease. The  writer  has  rehed  much  on  the 
thermometer,  not  only  as  a  means  of  form- 
ing a  prognosis,  but  as  indicating  to  some 
extent  the  treatment  to  be  followed  in 
tetanus.  Doubtless  in  some  of  the  worst 
instances  of  this  disease  the  thermometer 
fails  us ;  for  if  the  muscles  of  respiration 
are  much  affected,  as  they  are  in  the  most 
severe  cases,  the  process  of  combustion 
within  the  body  is  so  much  interfered  with, 
that  its  temperature  is  not  kept  up  to  the 
degree  we  might  expect,  in  proportion  to  the 
violence  of  the  muscular  action.  Neverthe- 
less, as  a  general  rule,  in  instances  of  tetanus, 
so  long  as  the  thermometer  indicates  that 
the  temperatm?e  of  the  patient's  body  is 
under  101°  F.,  it  is  probable  the  patient  will 
recover.  If  it  rises  beyond  101°,  there  is 
impending  danger ;  and  if  it  reaches  103°, 
the  case  is  one  to  cause  the  greatest  anxiety. 
After  death  from  this  disease  the  tem- 
perature of  the  body  not  infrequently  rises 
as  high  as  107°. 

Treatment. — One  of  the  most  remarkable 
facts  connected  with  tetanus,  is  the  almost 
incredible  amount  of  Indian  hemp  and  opimn 
which  persons  suffering  from  it  may  be  given, 
without  these  drugs  producing  their  poison- 
ous effects  on  the  system.  The  writer  has 
prescribed  them  in  large  doses,  but  has  failed 
to  satisfy  himself  that  they  influence  for  good 
the  progress  of  the  malady.  He  has  also 
given  the  Calabar  bean  a  fair  trial  in  tetanus; 
but  unless  it  be  pushed  to  the  extent  of 
rendering  the  patient  collapsed,  the  tempera- 
ture of  his  body  falling  perhaps  to  94°  or 
95°,  and  the  pulse  being  hardly  perceptible 
at  the  wrist,  he  has  found  that  this  medicine 
hardly  affects  the  spasms  of  tetanus  in  severe 
cases,  whilst  in  the  mUder  forms  of  the  dis- 
ease there  is  no  necessity  for  resorting  to 
such  a  dangerous  means  of  reUef.  In  fact, 
we  know  of  no  treatment  which  wiU  cut 
short  the  progress  of  a  case  of  tetanus ;  we 
must  therefore  employ  our  efforts  to  keep 
the  sick  person  alive  during  the  iUness 
through  which  he  is  passing.  As  a  means  to 
this  end,  we  must  feed  him,  and,  if  possible, 
secure  him  at  least  some  six  hours'  sleep 
during  the  day.  With  respect  to  food,  the 
patient  must  be  ordered  about  four  ounces 
of  milk  every  four  hours ;  one  egg,  or  half 
an  ounce  of  the  juice  of  raw  meat,  being 
mixed  with  his  milk,  morning,  noon,  and 
evening.  If  the  pulse  indicates  great  ex- 
haustion, beef-tea  and  brandy  may  be  given 
as  an  enema,  in  addition  to  the  above- 
mentioned  food.  In  cases  of  tetanus  the 
teeth  are  often  so  firmly  locked  together  that 
it  is  necessary  to  insert  one's  fingers  between 
the  closed  jaws  and  the  cheeks,  and  pour  the 


milk  into  the  cavity  thus  formed ;  the  liquid 
wUl  trickle  between  and  behind  the  patient's 
teeth,  and  pass  down  his  throat.  Some  of 
it  may  occasionaDy  run  into  the  trachea,  and 
cause  considerable  spasm,  but  no  serious  re- 
sult follows  from  this.  In  these  cases  food 
may  be  administered  not  only  by  the  rectum, 
but  also  by  a  nasal  tube.  If  the  patient  can 
swallow  with  comparative  ease,  arrowroot 
may  be  mixed  with  the  milk. 

With  reference  to  drugs,  no  medicine 
probably  procures  sleep  so  well  as  the  hy- 
drate of  chloral  in  cases  of  tetanus.  It 
should  be  administered  in  40-grain  doses 
(to  an  adult)  at  bedtime ;  and  in  severe 
cases  of  the  disease  (the  temperature  of  the 
patient's  body  rising  to  upwards  of  101°)  an 
additional  30  grains  of  chloral  should  be 
given  at  midday.  However  serious  the 
case  may  seem  to  be,  we  should  rigidly 
adhere  to  this  plan  of  treatment,  the  urgency 
of  the  symptoms  not  causing  us  to  deviate 
from  our  attempts  to  administer  to  the 
patient  a  sufficiency  of  food,  and  enough 
hydrate  of  chloral  to  make  Viim  sleep  some 
six  hours  in  the  twenty-four.  It  is  much 
better  to  give  a  full  dose  of  chloral  once,  or 
even  twice,  a  day  than  to  administer  small 
doses  more  frequently. 

N.  C.  Macnamara. 

TETANY.— Synon.  :  Tetcmilla ;  Idio- 
pathic Muscular  Spasm  ;  Fr.  Titaiws  Inter- 
mittent ;  Ger.  Tetanie. 

Tetany  is  a  neurosis  described  originally 
by  Dance  in  1831,  and  more  or  less  fully 
since  under  many  names,  especially  in 
France.  It  is  probably  much  more  common 
in  that  country  than  in  England,  where  it  is 
very  rarely  met  with.  It  is  mostly  a  com- 
paratively trivial  and  temporary  malady. 

jEtiology. — Tetany  is  associated  with  no 
recognised  organic  changes  in  any  part  of 
the  nervous  system ;  and  much  uncertainty 
prevails  in  regard  to  its  causation.  It  occurs 
mostly  between  the  ages  of  fifteen  and  thirty 
years,  though  it  may  show  itself  in  older 
people,  as  well  as  in  young  children  and  even 
in  infants.  It  occurs  in  either  sex,  but  is 
more  common  among  females.  Persons  of 
a  neurotic  temperament,  or  those  whose 
constitutions  have  been  disturbed  or  weak- 
ened from  many  causes,  are  specially  liable. 
Teething,  the  estabUshment  of  menstruation, 
chronic  diarrhoea,  lactation,  the  state  of  con- 
valescence from  many  acute  diseases,  are  all 
conditions  which  predispose  to  this  affection ; 
whilst  exposure  to  cold  and  emotional  dis- 
turbance seem  to  act  as  the  most  common 
exciting  causes. 

Symptoms. — The  morbid  manifestations  of 
tetany  consist,  in  the  main,  of  tonic  spasms, 
frequently  recurring  for  brief  periods  in  one  or 
other  part  of  the  body,  painful  in  character, 
and  unaccompanied  by  loss  of  consciousness. 
The  attacks  in  different  individuals  vary 
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widely,  the  spasms  being  sometimes  quite 
local,  sometimes  involving  many  different 
regions  of  the  body. 

In  the  slighter  hinds  of  attack,  a  numb- 
ness and  tingling  is  felt  in  the  fingers  and 
toes,  which  speedUy  become  fixed  in  tonic 
spasm.  As  the  spasms  strengthen,  they  may 
extend  to  higher  parts  of  the  hmb  and  become 
painful.  The  fingers  are  drawn  together  and 
slightly  flexed,  the  thumb  is  bent  into  the 
pahn,  and  the  wrist  shghtly  flexed.  The  toes 
also  are  drawn  together  and  towards  the  sole, 
the  big  toe  being  drawn  imder  them.  The 
dorsum  of  the  foot  is  arched,  and  the  heel 
pulled  up,  whilst  the  leg  and  thigh  are  more 
or  less  rigidly  extended.  One  or  more  of  the 
limbs  may  be  affected  in  this  way ;  or  if  all 
are  imphcated,  it  may  be  simultaneously  or 
successively.  This  condition  of  things  lasts 
for  a  few  minutes,  or  even  for  an  hour  or  two, 
accompanied  often  by  severe  pain  along  the 
nerve-trunks,  and  by  some  diminution  of 
sensibihty  in  the  parts  affected.  When  the 
attack  is  about  to  terminate  formication  sets 
in,  as  at  the  commencement  of  the  spasm. 
After  variable  intervals  the  attacks  are 
renewed,  it  may  be  in  an  hour  or  two,  or  only 
after  several  days.  Such  paroxysms  may  be 
frequent  during  several  months ;  and,  accord- 
ing to  Trousseau,  so  long  as  a  tendency  to  re- 
currence of  the  spasms  exists,  they  may  always 
be  excited  anew  by  simply  '  compressing  the 
affected  parts,  either  in  the  direction  of  their 
principal  nerve-trunks,  or  over  their  blood- 
vessels, so  as  to  impede  the  venous  or  arterial 
circulation.'  On  the  other  hand,  the  appU- 
cation  of  cold  to  the  parts  affected  frequently 
arrests  the  spasms  for  a  time. 

In  the  more  severe  forms  of  tetany,  the 
attacks  may  begin  in  the  manner  above  indi- 
cated in  the  upper  extremities,  next  in  the 
lower  extremities,  and  then,  whilst  diminish- 
mgm  the  parts  first  affected,  the  spasms  may 
extend  more  or  less  generally  to  the  muscles 
■of  the  trunk.  The  contractions  are  invariably 
more  or  less  pamfol.  The  spasms  mav  even 
spread  to  the  facial  muscles,  so  that  the  jaws 
maybe  firmly  clenched,  and  speech  greatly 
embarrassed.  If  the  muscles  of  the  larynx 
are  mvolved,  as  well  as  those  of  the  chest 
and  abdomen,  extreme  dyspnoea  may  be  in- 
duced. Still  there  is  no  loss  of  conscious- 
ness. These  attacks  may  be  of  brief  dura- 
tion ;  or  they  may  be  extreme  in  degree,  long- 
contmued,  and  frequently  repeated.  In  these 
latter  severe  cases  there  is  slight  elevation  of 
temperature,  with  greatly  quickened  pulse, 
and  a  fiirred  tongue.  After  some  weeks  or 
months  the  paroxysms  usually  become  less 
severe  and  less  frequent,  and  finaUy  cease 
altogether. 

DiAGN0Sis.-The  diagnosis  must  be  based 
Dpon  the  progressive  character  of  the  attacks  • 
upon  the  fact  that  they  begin  in  the  upper 
«nd  lower  extremities,  and  after  a  time  com- 
pletely intermit ;  upon  the  absence  of  all  loss 
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of  consciousness  during  the  attack ;  and  upon 
the  fact  of  the  possibility  of  reinducing  the 
paroxysms  by  pressure  upon  the  nerves  or 
vessels  of  the  parts  affected.  These  characters 
vidU  suffice  to  distinguish  the  affection  from 
tetanus,  epUepsy,  and  hysteria. 

Prognosis.— The  prognosis  is  usually 
favourable,  the  complaint  gradually  subsiding 
after  a  few  months.  Still,  in  very  exceptional 
cases,  the  patient  may  die  asphyxiated  during 
one  of  the  extremely  severe  attacks. 

Treatment.— The  treatment  of  tetany 
should  in  the  main  be  directed  to  the  improve- 
rnent  of  the  patient's  general  health,  and  the 
diminution  of  all  debihtating  conditions  or 
causes  of  irritation.  At  the  same  time,  we 
must  endeavour  to  lessen  the  general  mobility 
of  the  nervous  system,  by  seeing  that  the 
patient  obtains  regrilar  and  sound  sleep,  as 
well  as  by  the  administration  of  one  or  other 
of  the  bromides  in  suitable  doses,  in  combina- 
tion with  valerian,  musk,  conium,  or  other 
antispasmodic  remedies. 

H.  Charlton  Bastian. 

THALAMUS  OPTICUS,  Lesions 
of.— Synon.:  Fr.  Maladies  des  Couches 
Optiques ;  Ger.  EranJcheiten  der  Sehhiigel. 

Introduction.  —  Diseases  of  the  optic 
thalamus  vary  in  their  symptomatology,  ac- 
cording as  the  lesion  is  strictly  limited  to  the 
ganghon  itself,  or  impHcates  also  neigh- 
bouring structures. 

In  the  former  case  it  is  apparently  weU 
estabhshed  by  numerous  recorded  cases  that 
lesions,  such  as  apoplectic  cysts  or  areas  of 
softening,  may  exist  without  producing  any 
discoverable  symptoms,  in  the  domain  of 
either  motility  or  sensibihty,  general  or 
special.  This  is  more  particularly  the  case 
when  the  lesions  occupy  the  convexity  or 
ventricular  aspect  of  the  optic  thalamus. 

But  more  frequently  diseases  affecting 
the  optic  thalamus  implicate  also,  directly 
or  indfrectly,  the  corpus  striatum,  internal 
capsule,  crus   cerebri,  or  corpora  quadri- 
gemina.    Owing  to  the  commimity  of  vas- 
cular supply  between  the  corpus  striatum 
and  optic  thalamus  through  the  opto-striate 
arteries  of  Duret,  embohsm  or  rupture  of 
these  vessels  leads  to  conjoint  destruction, 
more  or  less  extensive,  of  both  gangha,  as 
well  as  rupture  of,  or  pressure  on  the  fibres 
of  the  internal  capsule.     A  htemorrhage  or 
embolism  in  this  region  produces  hemiplegia 
of  the  opposite  side  of  the  body.  But  that  the 
hemiplegia  cannot  be  due  to  the  lesion  of 
the  optic  thalamus  is  clear  from  the  fact  that 
such  lesions  may  exist  without  any  motor 
paralysis  whatever.     It  is,  therefore,  more 
logical  to  attribute  motor  paralysis,  when  it 
does  occur  in  connexion  with  lesions  of  the 
optic  thalamus,  to  implication,  direct  or  in- 
direct,  of  the  corpus  striatum  or  the  motor 
fibres  of  the  internal  capsule. 
Localising  Phenomena.— It  is  a  question 
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whether,  apart  from  considerations  as  to 
causation,  there  are  any  symptoms  specially 
characteristic  of  htemorrhages  in  the  region 
of  the  optic  thalamus. 

Among  other  symptoms  noted  are  clonic 
or  tonic  spasms  of  the  paralysed  limbs  in  a 
considerable  number  of  the  cases.  Although 
these,  according  to  Dr.  Bastian,  occur  in 
about  three-fourths  of  the  cases,  they  cannot 
be  regarded  as  pathognomonic,  for  similar 
spasms  may  occur  from  lesions  elsewhere,  as 
in  the  cortex,  centrum  ovale,  and  pons. 

Nor  is  it  true  that  lesions  of  the  optic 
thalamus  specially  cause  paralysis  of  the 
upper  extremity,  as  has  been  contended  by 
Saucerotte  and  others.  The  leg  may  suffer 
quite  as  much ;  and  indeed,  when  the  motor 
paralysis  is  associated  with  anaesthesia,  the 
affection  of  the  leg  is  frequently  much  more 
pronoimced  than  that  of  the  arm  or  face. 

The   occurrence   of   anaesthesia  on  the 
paralysed  side  is  more  constant  and  more 
enduring  when  the  lesion  invades  the  optic 
thalamus  and  its  neighbourhood  than  when 
it  is  confined  to  the  gangha  of  the  corpus 
striatum.    This  is  owing  to  the  fact  that  the 
posterior  fibres  of  the  internal  capsule  are 
directly  injured,  and  not  merely  pressed  on, 
as  in  the  latter  case.    The  anaesthesia  may 
involve  the  special  senses  as  well  as  common 
sensibihty,  but  more  frequently  the  tactile 
sensibihty  only  is  distinctly  impaired.  The 
reflex  cutaneous  excitabihty  is  also  greatly 
diminished,  as  has  been  shown  by  Crichton 
Browne     {West-Biding  Asylum  Reports, 
vol.  v.).    The  paralysed  limbs  are  frequently 
also  affected  with  unsteadiness,  tremors,  or 
choreic-like  spasms,  intensified  on  volitional 
efforts.     This  affection,  termed  post-hemi- 
plegic  chorea  (Weir-Mitchell,  Charcot),  is 
generally,  if  not  invariably,  associated  with 
a  greater  or  less  degree  of  impairment  of 
sensibility  in  the  affected  limbs.  It  is  doubtful 
how  much,  if  anything,  can  be  assigned  to 
the  lesion  of  the  optic  thalamus  itself  in  the 
causation  of  these  symptoms.    But  for  re- 
gional diagnostic  purposes  they  may  be  re- 
garded as  significant  of  lesion  of  the  optic 
thalamus  and  its  immediate  neighbourhood. 
When  the  lesion  involves  only  the  posterior 
fibres  of  the  internal  capsule,  lying  external 
to  the  optic  thalamus,  the  result  is  hemian- 
testhesia,  general  and  special,  of  the  opposite 
side  of  the  body.    The  power  of  movement 
may  not  be  apparently  affected.  If  it  be,  the 
leg  is,  in  general,  relatively  more  affected 
than  the  arm.    But,  though  the  motHity  is 
retained,  the  muscular  sense  is  lost,  so  that 
the  patient  is  unaware  of  the  state  of  con- 
traction of  the  muscles  or  the  position  of 
the  limb,  an'd  requures  the  aid  of  vision  m 
guiding  its  movements. 

Cases  have  been  recorded  by  Dr.  Hughlmgs 
Jackson  and  others,  which  render  it  m  the 
highest  degree  probable  that  lesions  of  the 
posterior  aspect  of  the  optic  thalamus,  and 


region  of  the  corpora  geniculata,  cause  hemi- 
opia  towards  the  side  opposite  the  lesion, 
from  paralysis  of  both  retinae  on  the  corre- 
sponding side.  A  similar  result  ensues  from 
direct  lesion  of  the  optic  tract,  however, 
and  also  from  severance  of  the  medullary 
fibres  of  the  occipito-angular  region.  Hence 
hemiopia  alone,  without  other  symptoms, 
cannot  be  taken  as  absolutely  diagnostic  of 
lesion  of  the  posterior  aspect  of  the  optic 
thalamus.  Conjoined  with  affection  of  the 
other  forms  of  sensibility,  however,  it  points 
to  lesion  in  this  region. 

Tumours  of  the  optic  thalamus,  in  addition 
to  the  general  symptoms  of  intracranial 
growths  (though  sometimes  these  even  seem 
to  have  been  wanting),  produce  either  no 
special  symptoms,  or  such  a  variety  as  to 
render  the  regional  diagnosis  very  uncertain 
or  altogether  impossible.  The  symptoms 
may  be  those  indicative  of  lesion  of  the 
internal  capsule,  both  its  motor  and  sensory 
strands ;  or  they  may  be  such  as  have  been 
observed  in  connexion  with  lesions  of  the 
corpora  quadrigemina. 

It  will  thus  be  seen  that,  in  respect  to  the 
regional  diagnosis  of  diseases  of  the  optic 
thalamus,  we  are  obliged  to  rely  on  a  com- 
bination of  symptoms,  not  one  of  which  can 
be  regarded  as  absolutely  depending  on  the 
optic  thalamus  itself,  and  that  our  localisa- 
tion is  at  best  only  approximate. 

D.  Feeeiee. 

THANET,  Isle  of,  in  Kent.— A  dry, 
bright,  bracing,  marine  climate.  Principal 
resorts :  Margate,  Ramsgate,  and  Broad- 
stairs.    See  Climate,  Treatment  of  Disease 

by. 

THERAPEUTICS  {depaneia,  I  attend). 
Synon.  :  Fr.  TMrapeutique ;  Ger.  Therapie, 

Definition. — The  science  and  art  of  heal- 
ing' 

Inteoduction. — Therapeutics  is  the  most 
essential  part  of  medicine,  for  although  other 
parts  of  medical  science  are  interesting  to 
the  practitioner,  it  is  the  cure  of  disease 
I  at  which  he  should  aim,  and  it  is  that 
i  which  the  patient  seeks.  Therapeutics  may 
i  be  divided  into  two  classes— the  therapeutics 
I  of  fancy,  and  the  therapeutics  of  fact.  In 
order  to  cure  disease  with  certainty,  the 
practitioner  must  know  what  the  nature  of 
the  disease  is,  and  what  the  action  of  his 
remedies  will  be.  When  these  are  positively 
known,  therapeutics  becomes  a  science,  but 
when  either  is  uncertain  it  is  sunply  an  art. 
Its  principles  may  hereafter  become  a  science, 
but  its  practice  must  always  remain  more  or 
less  an  art,  and  be  dependent  for  success 
upon  the  skiU  of  individuals.  For  the  symp- 
toms which  ought  to  indicate  to  the  prac- 
titioner the  nature  of  the  disease  may  be 
wrongly  interpreted  by  him,  or,  as  it  is 
usuaUy  termed,  he  may  form  a  wi-ong  dia- 
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gnosis,  and  thus  be  led  to  apply  wrong 
remedies.  The  idea  in  the  practitioner's 
mind  may  correspond  more  or  less  exactly 
with  the  condition  of.  the  patient,  or  may 
not  have  the  sHghtest  resemblance  to  it; 
and  it  is  only  by  careful  comparison  and 
experiment  that  then-  agreement  can  be 
ascertained.  An  absm'd  fancy  of  the  prac- 
titioner will  lead  to  absurd  treatment,  and 
the  therapeutic  results  will  not  be  satisfactory. 

HiSTORr. — In  all  ages  of  the  world's 
history  we  have  had  the  therapeutics  of 
fancy  and  the  therapeutics  of  fact  running 
side  by  side,  and  in  proportion  as  the  latter 
has  predominated  has  treatment  been  im- 
proved. In  primitive  times  the  imagination 
of  physicians  was  busy  with  fancies  regard- 
ing the  nature,  the  causes,  and  the  cure  of 
disease.  The  nature  of  the  disease  was 
sometimes  supposed  to  consist  in  the  pos- 
session of  the  body  by  an  evil  spirit,  which 
caused  the  morbid  symptoms,  and  the  cure 
consisted  of  various  incantations  and  exor- 
cisms. At  other  times  the  disease  was  sup- 
posed to  consist  in  alterations  of  the  fluids 
or  of  the  solids  of  the  body,  or  of  the  for- 
mative principle  which  pervaded  them.  It 
was  supposed  that  in  disease  the  juices  left 
their  proper  places  in  the  body,  or  became 
disproportioned  in  quantity,  or  that  the 
atoms  and  pores  of  the  solids  became  altered, 
so  as  no  longer  to  allow  of  free  atomic 
motion.  At  other  times,  again,  morbid  con- 
ditions were  attributed  to  fermentation,  with 
production  of  alkahs  or  acids  in  the  body; 
and  later  on,  when  the  contractile  power  of 
muscular  fibre  was  recognised,  diseases  were 
supposed  to  be  due  to  spasm  or  to  atony. 
Many  fanciful  quahties  were  attributed  to 
medicines,  some  being  reckoned  hot,  some 
cold,  some  astringent,  some  opening  and 
some  closing  the  pores,  some  contracting 
and  some  relaxing  the  muscular  fibres,  and 
some  being  supposed  to  cure  disease  be- 
cause there  was  some  external  resemblance 
between  them  and  the  organ  of  the  body 
affected. 

Principles.— The  unsatisfactory  results  of 
such  fanciful  therapeutics  have  led  some,  in 
all  ages  of  medicine,  to  a  more  or  less  experi- 
mental therapeutics.  Physicians  saw  men 
suffermg  and  dying  aU  around  them,  and 
could  not  wait  for  exact  knowledge.  They 
therefore  applied  themselves  to  tentative 
therapeutics,  giving  first  one  thing  and  then 
another  in  the  hope  of  doing  good,  and  col- 
lecting the  results  of  these  experiments  on 
their  patients,  for  the  guidance  of  themselves 
and  others  in  subsequent  cases.  The  results 
thus  obtained,  showing  that  a  certain  drug 
was  useful  in  a  certain  disease  without  the 
reason  of  this  utility  being  known,  consti- 
tuted empirical  therapeutics.  In  order  to 
pbtain  a  broader  basis  than  that  afforded  by 
the  observation  of  any  single  man,  some 
have  collected  numbers  of  cases  from  various 


I  observers,  and  have  analysed  and  tabulated 
them.  _  The  results  of  this  method  constitute 
statistical  therapeutics.  But  it  is  liable  to 
great  fallacies,  inasmuch  as  cases  which  are 
very  different  are  tabulated,  for  convenience 
sake,  under  the  same  name,  and  the  results 
are,  therefore,  rendered  untrustworthy. 

The  problem  placed  before  the  practitioner 
in  the  treatment  of  any  one  case  is  rendered 
exceedingly  difficult,  not  only  by  reason  of 
the  complexity  of  the  bodily  mechanism 
itself,  but  by  the  manifold  alterations  to 
which  it  is  subject  in  disease,  and  the  vari- 
ations produced  in  the  action  of  a  drug  by 
alterations  in  dose,  by  differences  in  the 
original  constitution  of  the  patient,  and 
further  differences  superinduced  by  the  dis- 
ease.   So  complex,  indeed,  is  the  problem, 
that  it  is  impossible  to  unravel  it  by  any 
number  of  observations  in  disease,  and  it 
can  only  be  solved  by  making  ourselves 
acquainted  with  a  few  of  the  conditions  at 
a  time.    This  can  only  be  done  by  experi- 
ment upon  animals,  for  human  life  is  too 
valuable  to  justify  the  necessary  sacrifice. 
By  experimental  physiology,  the  functions 
of  the  various  parts  of  the  body  and  their 
relations  to  each  other  are  being  gradually 
ascertained;  in  experimental  pathology  dis- 
eases are  induced  artificially,  in  order  that 
we  may  discover  the  alterations  produced 
by  them  in  the  functions ;  and  in  experi- 
mental pharmacology,  drugs  are  administered 
in  order  to  determine  the  part  of  the  body 
which  they  affect,  and  the  nature  of  the 
alterations  which  they  produce  in  its  func- 
tion.   The  problem  being  thus  sunpHfied, 
the  practitioner  may  hope  to  recognise,  from 
the  symptoms  of  the  patient,  the  organ 
affected  by  disease,  and  the  nature  of  the  dis- 
turbance in  its  function,  and  to  apply  with 
some  degree  of  success  a  remedy  which  will 
counteract  such  disturbance.    This  consti- 
tutes rational  therapeutics.    Great  advances 
have  of  late  years  been  made  in  this  direc- 
tion, but  it  wiU  be  a  long  time  yet  before  we 
can  hope  to  attain  such  exact  knowledge  as 
we  desire,  and  at  present  our  therapeutics 
rnust  be  to  a  certain  extent  empirical.  When 
directed  towards  the  removal  of  the  cause  of 
the  disease,  it  has  been  caUed  pathogenetic 
therapeutics.    When  this  cannot  be  recog- 
nised, or  cannot  be  removed,  the  treatment 
is  directed  to  those  parts  of  the  organism  on 
which  the  cause  of  disease  acts,  so  as  to  lessen 
or  remove  the  symptoms  which  it  would 
otherwise  produce.     This  is  symptomatic 
therapeutics.     And  when  we  can  neither 
remove  the  cause  nor  reHeve  the  symptoms 
but  are  forced  to  trust  to  the  vis  medicatrix 
naturcB,  and  try  to  maintain  the  patient's 
strength  by  food  and  nursing,  we  have  ex- 
pectant  treatment.    This  might  perhaps  also 
bo  called  expectant  therapeutics,  for  although 
in  its  narrowest  sense  we  understand  by 
'  therapeutics  '  cure  by  means  of  medicines 
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in  its  wider  acceptation  the  term  includes 
nursing,  domestic  sanitation,  climate,  and 
other  measures  of  treatment,  such  as  regu- 
lated exercise,  regulated  gymnastics,  friction, 
massage,  and  the  appHcation  of  heat,  or  of 
cold  water.  „  _  ^ 

i.  liAUDER  BrUNTON. 

THERMOMETEB,  Clinical  (5epw. 
heat ;  and  fierpov,  a  measure). — Synon.  :  Fr. 
Thermometre;  Ger.  Thermometer. 
_  Definition — An  instnunent  for  measuring 
different  degrees  of  heat  or  cold  of  the  human 
body. 

Description. — The  thermometer  was  in- 
vented by  Galilei,  about  1603,  but  it  was 
Sanctorius  (1561-1636)  who  first  formed  the 
idea  of  investigating  the  temperature  of  the 
human  body  in  health  and  disease.  The 
substances  made  use  of  in  the  construction 
of  thermometers  are  mercury,  first  used 
by  Fahrenheit;  a  coloured  fluid — such  as 
alcohol ;  or  air.  Any  of  these  substances,  en- 
closed in.  a  fine  exhausted  glass  tube,  expand- 
ing at  one  end  into  a  globular  or  cyUndrical 
bulb,  represents  a  thermometer.  On  applying 
heat  or  cold  to  the  bulb  the  contents  expand 
and  rise,  or  contract  and  descend  in  the 
tube  respectively.  The  extent  of  the  rise 
or  fall  can  be  expressed  in  numbers  on  a 
scale,  which  is  engraved  on  the  stem  or  on  a 
separate  piece  of  white  glass,  or  on  a  strip  of 
paper  fixed  to  the  stem,  and  enclosed  with  it 
in  a  wider  glass  tube. 

The  thermometers  used  in  this  country 
and  ia  the  United  States  are  graduated  with 
Fahrenheit's  scale,  whereas  on  the  Continent 
of  Europe  the  Centigrade  or  Celsius  scale  is 
now  everywhere  used  for  medical  and  scientific 
purposes,  the  Beaumur  scale  falling  more  and 
more  out  of  use.  The  difference  between 
these  three  scales  is  this,  that  in  the  Centi- 
grade and  E^aumur  scales  the  melting-point 
of  ice  is  marked  zero,  and  the  boiling-point 
of  water  (or  rather  the  heat  of  the  steam 
of  water  boiling  at  an  atmospheric  pressure 
equal  to  29*92  inches  of  mercury)  marked 
100°  and  80°  respectively ;  whUst  Fahrenheit 
marked  the  former  by  32°  and  the  latter  by 
212°.  Therefore  180  degrees  of  the  Fahren- 
heit scale  are  eqiial  to  100  degrees  centigrade 
and  80  degrees  Eeaumur  ;  and  the  relation  of 
the  three  scales  to  each  other  is  as  follows : — 

F.  C.  E. 

9:5:4 

One  degree  of  F.  =  f  0.  or  |  E.;  one  degree 
C.  =  fF. 

In  converting  degrees  of  the  Fahrenheit 
scale  into  centigrade  degrees,  it  must,  how- 
ever, be  borne  in  mind  that  zero  of  the  C. 
scale  corresponds  to  32  of  the  F.  scale ;  32 
must  therefore  be  deducted  ia  converting  a 
certain  degree  of  the  F.  scale  into  the  cor- 
responding degree  of  the  C.  scale,  and  32 
must  be  added  when  C.  degrees  are  to  be  ex- 
pressed by  the  corresponding  degrees  of  F. 
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The  formulae  for  these  conversions  are,  there- 
fore : — 

X  deg.  F.  =  (x  -  32)  x  |  deg.  0. 
X  deg.  C.  =  (o!  X  f )  +  32  deg.  F. 

For  instance : — 

99-5  F.  =  (99-5  -  32)  x  ^  =  67-5  x  §  =  37'6  C. 
39  C.  =  (39  X  f )  +  32  =  70-2  +  32  =  102-2  F. 

It  will  be  convenient,  for  quick  reference, 
to  give  the  corresponding  degrees  of  the 
Fahrenheit  and  Centigrade  scales  in  that 
range  with  which  human  physiology  and 
pathology  are  concerned,  side  by  side : — 


F. 

C. 

F. 

C. 

95-0 

35-0 

104-0 

40-0 

96-0 

35-55 

104-9 

40-5 

96-8 

36-0 

105-0 

40-55 

97-0 

36-11 

105-8 

41-0 

98-0 

36-66 

106-0 

41-11 

98-6 

37-0 

106-7 

41-5 

99-0 

37-22 

107-0 

41-66 

99-5 

37-5 

107-6 

42-0 

100-0 

37-77 

108-0 

42-22 

100-4 

38-0 

108-5 

42-5 

1010 

38-33 

109-0 

42-77 

101-3 

38-5 

109-4 

43-0 

102-0 

38-88 

110-0 

43-33 

102-2 

39-0 

111-2 

44-0 

103-0 

39-44 

112-1 

44-5 

103-1 

39-5 

113-0 

45-0 

In  thermometers  for  clinical  use  the  degrees 
on  the  scale  ought  to  be  divided  into  fifths. 
Thermometers  ought  to  be  carefully  com- 
pared from  time  to  time  with  a  standard 
instrument,  as  they  are  liable,  after  a  cer- 
tain time,  to  give  abnormally  high  indications 
owing  to  the  bulb  gradually  contracting  a 
little.  Great  improvements  in  the  manu- 
facture of  glass  for  thermometers  have,  how- 
ever, recently  been  introduced  by  Ahb6  and 
Schott  (Tenaer  Normalglas),  whereby  this 
drawback  has  been  reduced  to  a  minimum. 
In  England  thermometers  may  be  sent  for 
comparison  with  a  standard  instrument  to  the 
Kew  Observatory  ;  in  Germany  to  the  Im- 
perial Physico-Technical  Institute,  Sect.  II., 
at  Charlottenburg,  near  Berlin. 

Of  great  convenience  for  clinical  use  has 
been  the  introduction  of  self-registering 
mercurial  maximum  thermometers.  It  is 
not  without  interest  to  notice  that  a  self- 
registering  thermometer,  by  a  small  piece  of 
iron  being  introduced  into  the  tube,  had  been 
used  by  Currie  at  the  end  of  the  last  century ; 
but  just  as  Currie  and  de  Haen's  work  with 
the  thermometer  had  been  entirely  forgotten 
for  half  a  centiu-y,  so  were  self-registering 
thermometers  only  used  again  in  medicine 
some  time  after  the  ordinary  thermometer 
had  been  re-introduced  into  clinical  practice 
by  Baerensprung,  Traube,  and  Wunderlich. 
CaseUa  was  the  first  maker  who  constructed 
a  registering  clinical  thermometer,  by  intro- 
ducing a  small  quantity  of  air  into  the  tube, 
and  thereby  separating  a  small  part  of  the 
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mercurial  column  from  the  rest.  Instruments 
axe  now  made  in  which  the  index — that  is, 
the  small  separated  part  of  the  mercurial 
column — is  prevented  from  falhng  back  into 
the  bulb,  or  in  which  an  index  is  only  formed 
each  time  the  mercury  rises  out  of  the  bulb. 
In  using  an  instrument  of  this  kind,  the 
index,  it  need  hardly  be  said,  must  be 
carefully  shaken  down  below  95°  or  90° 
before  the  thermometer  is  apphed  to  the 
patient. 

Another  principle  has  been  followed  in  the 
construction  of  very  sensitive  instrimaents 
for  special  researches  on  temperature,  namely, 
that  of  the  thermo-electric  apparatus.  The 
electric  current  that  is  produced  in  a  cir- 
cuit composed  of  two  different  metals  when 
their  point  of  contact  asstunes  a  different 
temperature  from  that  of  the  other  ends,  or 
again,  as  first  observed  by  Svanberg,  the 
changes  that  a  galvanic  current  shows  when 
the  resistance  of  a  part  of  the  circuit  is 
altered  by  a  change  of  temperature  acting 
on  it,  can  be  measmred  by  a  galvanometer 
enclosed  in  the  circuit.  Gavarret,  Heiden- 
hain,  and  other  physiologists  have  used  the 
thermo-electric  pile  in  physiological  investi- 
gations in  animals.  J.  S.  Lombard,  Hankel, 
Kunkel,  and  others,  have  apphed  it  to  ob- 
servations in  man.  More  recently  a  con- 
venient form  of  thermo-electric  apparatus 
for  clinical  purposes  has  been  devised  by 
Eedard.  The  apparatus,  constructed  on 
the  last-mentioned  principle  by  C.  W. 
Siemens,  for  measuring  deep-sea  tempera- 
tures, might  also  easily  be  adapted  for  clinical 
purposes. 

A  self-registering  apparatus  for  continuous 
observations,  on  the  principle  of  an  air-ther- 
mometer, has  been  constructed  by  Marey ; 
and  an  instrument  automatically  registering 
the  changes  of  temperature  on  the  surface  of 
the  body  during  a  certain  time  was  devised 
by  Mr.  W.  D.  Bowkett  {Lancet,  July  1881). 
A  very  neat  httle  metal  thermometer  in  the 
shape  of  a  small  watch,  showing  the  move- 
ments of  a  '  Bourdon  tube,'  which  are  caused 
by  variations  of  temperature  by  the  hand 
moving  on  the  watch-face,  has  been  con- 
structed by  Immisch.  This  can  be  placed  in 
the  axilla  or  between  any  folds  of  the  skin, 
on  the  surface  of  the  body  or  inside  the 
mouth,  and  will  correctly  indicate  the  tem- 
perature. By  a  special  arrangement  the 
hand  can  be  fixed  before  removing  the 
instrument,  which  then  acts  as  a  maximum 
thermometer.  But,  although  convenient  for 
isolated  observations  and  under  special  cir- 
cumstances, it  cannot  for  general  chnical 
purposes  compare  with  the  ordinary  glass 
thermometer,  which,  it  need  hardly  be  said, 
it  surpasses  in  solidity.  ' 

For  measuring  surface-temperatures,  mer- 
curial thermometers  of  special  shape,  namely, 
a  long  cylindrical  bulb  coiled  up  in  one  plane 
at  a  right  angle  to  the  stem,  have  also  been 


constructed.  A  thermo- electrical  apparatus, 
or  Bowkett's  or  Immisch's  instruments,  are, 
however,  more  sensitive  and  more  convenient 
for  that  purpose. 

Applications  of  the  Thermometer. — 
The  object  we  generally  have  in  view  with 
clinical  thermometry  being  to  examine  as 
uearly  as  possible  the  temperature  in  the 
interior  of  the  body,  or  the  blood-heat,  which 
is  less  variable  than  that  of  the  surface  (see 
Temperature),  the  locaUties  most  suitable 
for  applying  the  thermometer  would  be  the 
natural  cavities,  or  the  openings  by  which  a 
thermometer  might  be  introduced  to  a  certain 
depth  into  the  interior  of  the  body.  In  the 
rectum,  vagina,  or  bladder,  the  temperature 
is  not  subject  to  the  ordinary  changes  acting 
from  without,  and  the  time  required  for 
taking  an  observation  with  the  thermometer  in 
any  of  these  localities  would  be  only  such  as 
is  necessary  for  raising  the  temperatmre  of 
the  mercury  to  that  of  the  surrounding 
mucous  membrane.  This  time  might  be 
materially  shortened  by  previously  heating 
the  thermometer  to  a  degree  a  httle  below 
or  above  that  to  be  expected  in  the  body. 
With  this  preliminary  measure  an  observa- 
tion of  the  temperature  in  the  rectum  or 
vagina  will  not  take  more  than  half  a 
minute. 

The  case  is  very  different  if  we  take  the 
temperature  in  a  cavity  of  the  body  which  is 
not  always  closed,  such  as  the  mouth ;  or  in 
the  axilla,  which  can  be  formed  into  a  closed 
cavity  only  by  placing  the  arm  closely  against 
the  chest.  Here,  quite  independently  of  the 
sensitiveness  of  the  thermometer,  the  time 
required  for  an  observation  is  much  longer, 
because  the  temperature  of  the  mucous 
membrane  of  the  mouth,  or  of  the  skin  of  the 
axilla,  begins  itself  slowly  to  rise  after  the 
closing  of  these  cavities,  until  it  is  raised  to 
that  of  the  deeper  tissues  which  are  not  ex- 
posed to  the  loss  of  heat  from  without. 
Whereas  nine  to  eleven  minutes  on  an 
average  are  required  for  an  observation  of 
the  temperatiure  in  the  mouth,  ten  to  twenty- 
four  may  be  necessary  for  the  mercury  to 
become  stationary  in  the  axilla.  The  time 
varies  also  according  to  the  state  of  the 
general  circulation.  It  will  be  found  much 
longer  in  persons  with  a  weak  circulation, 
for  instance,  in  a  case  of  heart-disease,  than 
in  the  case  of  a  vigorous  patient  with  a  good 
circulation  and  with  febrile  heat.  It  is 
evident  that,  as  was  first  pointed  out  by 
Liebermeister,  the  time  for  an  observation 
in  the  mouth  or  axiUa  can  be  materially 
shortened,  not  so  much  by  previously  heating 
the  thermometer,  as  by,  previously  to  the 
introduction  of  the  latter,  keeping  the  mouth 
or  axUla  closed  for  ten  to  fifteen  minutes. 
These  cavities  wUl  then  have  assumed  a 
steady  temperature,  and  the  time  required 
for  the  observation  wiU  only  be  that  necessary 
for  raising  the  temperature  of  the  mercury 
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and  the  glass  to  the  temperature  of  the  sur- 
rounding parts.  It  is,  therefore,  a  good  plan, 
if  the  patient  had  been  lying  on  one  side,  to 
turn  him  over  to  the  other,  or  to  make  him 
lie  on  one  side  for  a  time  before  the  thermo- 
meter is  introduced,  and  then  to  place  the 
thermometer  in  that  axilla  which  had  been 
closed  by  the  position  of  the  patient.  If  the 
skin  of  the  axilla  be  very  wet  with  perspira- 
tion, it  ought  to  be  vsdped  dry  before  applying 
the  thermometer. 

For  practical  purposes  the  rule  generally 
recommended  in  observations  being  taken 
in  the  axilla,  to  leave  the  thermometer  until 
the  mercury  has  remained  stationary  for  five 
minutes — a  rule  which  naturally  appHes  to 
self-registering  no  less  than  to  ordinary 
thermometers — secures  sufficient  accuracy; 
and  this  rule  shotdd  be  given  to  nurses  and 
attendants  to  whom  the  observations  are  left. 
Especially  in  obscure  cases,  in  which  much 
depends  upon  the  discovery  of  even  a  trifling 
elevation  of  the  temperature  above  the  normal 
standard,  which  may  be  of  great  importance 
for  diagnosis,  this  precaution  ought  never  to 
be  omitted;  and  for  observations  requiring 
scientific  accuracy,  as,  for  instance,  when 
the  effect  of  some  drug  on  the  temperature 
of  the  body  is  being  studied,  the  observa- 
tions ought  to  be  made  by  the  physician 
himself. 

For  various  reasons  the  axilla  is  the  locaUty 
most  suitable,  and  therefore  generally  used, 
for  thermometrical  observations.  In  very 
young  or  restless  children,  however,  as  well 
as  in  very  emaciated  adults,  axillary  obser- 
vations would  become  untrustworthy.  In 
such  cases,  or  where  patients  are  in  an  in- 
sensible state,  or  under  special  circumstances 
— for  instance,  when  a  great  divergence  exists 
between  the  axillary  and  the  internal  tem- 
perature, or  when  doubts  arise  as  to  the 
correctness  of  an  axillary  observation — the 
rectum,  or  eventually  the  vagina,  may  be 
used  for  applying  the  thermometer,  and  with 
a  self-registering  thermometer  this  can  be 
done  without  unnecessarily  uncovering  the 
patient.  In  using  the  rectum,  great  care 
must  be  taken  not  to  let  a  small  instrument 
slip  into  it,  and  in  restless  children  to  prevent 
the  instrument  fifom  being  broken.  This  is 
best  prevented  by  placing  the  patient  on  his 
side,  and  while  the  thermometer  is  kept  in 
situ  with  one  hand,  letting  the  other  one 
rest  on  the  hip  of  the  patient,  in  order  to  be 
able  at  once  to  arrest  any  turning  movement 
which  he  might  happen  to  make.  The  ther- 
mometer ought  to  be  introduced  about  two 
inches  deep  into  the  rectum ;  and  may, 
before  being  taken  out,  be  gently  pushed 
forward  a  little  more,  in  order  to  bring  the 
bulb  in  contact  with  a  fresh  part  of  the 
mucous  membrane,  which  has  not  been 
cooled  by  the  thermometer.  When  large 
masses  of  faeces  fill  the  rectum,  the  thermo- 
meter passing  into  them  may  indicate  a 


somewhat  lower  temperature  than  when  in 
contact  with  the  mucous  membrane. 

Other  places  of  application,  such  as  the  in- 
guinal fold,  or  the  fold  of  skin  between  the 
thumb  and  the  second  metacarpus,  may  be 
used  for  special,  but  are  quite  unsuitable  for 
general,  clinical  purposes.  The  clinical  ther- 
mometer ought  always  to  be  carefully  washed 
after  being  used. 

Thermometrical  Records. — It  is  ex- 
tremely useful  to  register  on  a  chart  the  ther- 
mometrical observations  in  a  case  of  disease, 
and  to  connect  the  marks  by  lines ;  the 
curves  which  are  thus  formed  being  quite 
typical  in  many  diseases.     On  the  same 
chart  may  be  entered,  also  by  marks  and 
lines,  or  otherwise,  the  numbers  of  the  pulse 
and  respirations,  as  well  as  remarks  con- 
cerning other  symptoms,  or  the  treatment. 
For  observations  made  with  the  thermometer, 
see  Temperature. 
]     The  use  of  the  thermometer  for  estimating 
the  temperature  of  rooms,  and  especially  of 
I  wards,  is  fully  described  in  other  appropriate 
'  articles.    See  Nursing  the  Sick  ;  and  Per- 
:  soNAL  Health.  G.  G.  H.  Baumler. 

THIRD  NERVE,  Diseases  of.— In- 
1  troduction.  —  The   third  nerve  is  purely 
!  motor  in  function.    It  supphes  the  levator 
I  palpebrse  superioris;  the  superior,  inferior, 
i  and  internal  recti ;  the  inferior  obHque ;  and 
'  the  ciliary  muscle  and  the  sphincter  of  the 
i  iris.    It  arises  from  the  sm:face  of  the  cms 
cerebri  by  a  series  of  fascicuh,  proceeding 
;  from  a  nucleus  of  grey  matter  which  lies 
beneath  the  hinder  part  of  the  floor  of  the 
third  ventricle  and  the  aqueduct  of  Sylvius, 
and  is  continuous  behind  with  the  nucleus 
:  for  the  '  fourth '  nerve.     From  the  experi- 
!  ments  of  Hensen  and  Voelcker,  and  some 
limited  facts  observed  in  man,  there  seems 
to  be  a  serial  representation  of  the  several 
I  functions  of  the  two  nerves  in  this  tract  of 
I  grey  matter.  The  anterior  portion  innervates 
I  the  ciliary  muscle  subserving  accommoda- 
tion ;  next  is  the  centre  for  the  sphincter  of 
the  iris,  through  which  contraction  of  the 
!  pupil  is  produced.    Behind  these  centres  for 
the  internal  muscles  are,  successively  :  those 
for  the  levator  palpebrse ;  the  rectus  superior ; 
while  that  for  the  internal  rectus  is  probably 
by  the  side  of  the  latter ;  farther  back  are 
centres  for  the  inferior  rectus  and  inferior 
oblique,  while  behind  the  former  is  the  centre 
for  the  superior  oblique  (fourth  nerve),  asso- 
ciated in  function  with  the  inferior  rectus.  It 
is  probable  that  the  series  of  separate  roots  of 
the  thu-d  nerve  corresponds  to  this  series  of 
centres  and  of  functions.    We  do  not  yet 
know  whether  the  associated  actions  in  con- 
vergence, and  those  of  the  lateral  movements 
of  the  two  eyeballs,  are  arranged  m  this 
nucleus  or  in  adjacent  centres.    The  fibres 
for  the  internal  rectus  seem  to  pass  up  to 
the  nucleus  of  the  third  nerve  firom  that  of 
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the  sixth— those  fibres  for  the  internal  rectus 
that  are  concerned  in  the  conjoined  lateral 
movement. 

Description. — Morbid  states  of  the  third 
nerve  are  revealed  by  (1)  Spasm,  or  (2)  Para- 
lysis in  the  muscles  supplied  by  it,  that  is, 
those  of  the  eyeball  and  the  upper  eyelid; 
in  the  iris ;  and  in  the  ciliary  muscle. 

1.  Spasm. — Spasm  is  never  met  with  at 
the  same  time  in  all  the  muscles  supplied  by 
the  third  nerve.  It  involves  isolated  ocular 
muscles,  especially  hi  the  internal  rectus,  in 
conditions  of  irritation  of  the  trunk  and 
nucleus  of  the  nerve,  as  in  meningitis,  in 
hysteria,  also  in  hypermetropia,  and  in 
paralysis  of  the  antagonist  muscle.  When 
extreme,  the  eyeball  is  turned  inwards,  and 
cannot  be  moved  out.  Clonic  spasm  of  the 
muscles  occurs  in  '  nystagmus,'  which  may 
be  present  only  during  voluntary  effort,  or 
may  be  spontaneous.  The  elevator  of  the 
upper  eyelid  is  occasionally  spasmodically 
contracted,  so  that  the  eye  cannot  be  shut, 
but  remains  widely  or  partly  open  (lagoph- 
thalmos).  Some  degree  of  this  elevation  is 
common  in  exophthalmic  goitre,  and  may 
occur  alone,  as  a  partial  manifestation  of  a 
similar  state.  Slight  contraction  of  this 
muscle  occturs  also  in  cases  of  long-continued 
paralysis  of  the  orbicularis  palpebrarum. 
Spasm  of  the  levator  may  also  be  due,  in 
rare  cases,  to  peripheral  irritation  in  the 
region  of  the  fifth  nerve. 

Contraction  of  the  sphincter  of  the  iris 
produces  diminution  of  the  pupil  (myosis), 
sometimes  to  very  small  dimensions.  It  may 
result  from  irritation  of  the  trunk  of  the  third 
nerve ;  or  from  stimulation,  central  or  reflex, 
of  the  nucleus ;  or  it  may  be  secondary  to 
paralysis  of  the  dilator  fibres  suppHed  by  the 
sympathetic.  It  may  result  from  excessive 
(associated)  efforts  at  accommodation.  It  is, 
however,  most  frequently  met  with  ui  loco- 
motor ataxy,  and  is  associated  vsdth  loss 
of  reflex  action.  The  condition  is  described 
more  fully  in  the  next  section.  Spasm  of  the 
ciliary  muscle  may  result  from  the  other 
causes  of  irritation  of  the  nerve-trunk,  or 
from  excessive  efforts  at  accommodation  in 
hypermetropia.  Its  effect  is  to  produce  a 
fixed  accommodation  for  near  objects. 

Treatment.— The  treatment  of  the  central 
causes  of  overaction  of  the  third  nerve  com- 
monly resolves  itself  mto  that  of  the  primary 
condition.  Rest  is  unportant,  and  attempts 
to  converge  and  accommodate  should  be,  as 
far  as  possible,  avoided.  If  no  exciting  cause 
can  be  discovered,  the  overaction  should 
be  reduced  by  sedatives,  of  which  bromide 
of  potassium  is  the  safest.  Sometimes  bella- 
donna may  be  added  with  advantage,  but  its 
effect  should  be  watched.  It  is  needless  to 
say  that  distinct  errors  of  refraction  should 
be  corrected  by  glasses.  "When  a  peripheral 
source  of  reflex  excitation  can  be  ascertained, 
Its  mfluence  may  be  lessened  by  injections 


of  morphine  or  cocaine.    Functional  over- 
action  is  often  the  expression  of  weakness, 
and  needs  nervine  tonics  in  addition  to  the 
other  measures.    Counter-irritation,  in  the 
region  of  the  related  sensory  nerve,  is  fre- 
quently of  great  service  in  this  as  in  most 
other  forms  of  fimctional  spasm.  Persistent 
convergence  in  hysteria  can  generally  be 
removed  by  a  small  blister  to  each  temple. 
Atropine  will  overcome  spasm  of  the  sphincter 
pupillse  or  of  the  cihary  muscle.    The  cold 
douche  to  the  eyeball  is  useful  in  spasmodic 
lagophthalmos,  but  many  cases  of  this  affec- 
tion are  extremely  obstinate.   The  treatment 
of  the  retarded  descent  of  the  lid  occurring 
I  in  exophthalmic  goitre,  and  now  and  then 
j  met  with  as  an  isolated  symptom  (or  com- 
j  bined  only  with  a  quick  pulse),  is  that  of  this 
I  disease  as  a  wljole. 

2.  Paralysis.  —  Etiology.  —  The  com- 
monest cause  of  paralysis  of  the  third  nerve 
is  some  affection  of  its  trunk  as  it  passes 
through  the  membranes  at  the  base  of  the 
brain,  through  the  orbital  fissure,  or  along 
the  orbit ;  due  either  to  rheumatic  inflam- 
mation of  the  nerve-sheath,  to  syphilitic  in- 
flammation of  the  nerve  or  membranes,  or 
very  frequently  to  injuries  of  various  kinds. 
Less  frequent  causes  are  acute  lesions — 
haemorrhage,  softening,  inflammation — in  the 
nucleus  of  the  nerve,  or  at  the  inner  part  of 
the  crus  cerebri  through  which  the  fibres  pass 
and  from  which  they  emerge ;  compression  of 
this  part  by  an  aneurysm  or  a  grovrth  in  the 
interpeduncular  space  I  basilar  meningitis ; 
and  aneurysm  of  the  termination  of  the 
internal  carotid.  A  syphilitic  growth,  on  the 
nerve  or  near  it,  may  compress  the  fibres. 
Paralysis  is  also  met  with  as  a  result  of 
diphtheria,  and  in  association  with  disease  of 
the  spinal  cord,  especially  locomotor  ataxy. 
It  occurs  also,  in  rare  cases,  as  part  of 
multiple  neuritis  after  other  acute  specific 
diseases  besides  diphtheria,  and  from  some 
toxic  substances.  Sudden  palsy  of  a  branch, 
occurring  during  effort,  is  probably  due  to  an 
extravasation  in  the  sheath  of  the  nerve. 

Two  peculiar  causal  varieties  deserve 
mention.  In  relapsing  palsy  the  nerve  on 
one  side  becomes  paralysed  subacutely, 
the  whole,  or  more  commonly  some,  of 
its  branches  suffering  ;  it  recovers  imper- 
fectly; and  then  the  other  nerve  becomes 
similarly  affected.  Afterwards  the  palsy  of 
the  first  returns,  and  some  permanent  affec- 
tion of  both  nerves  remains.  This  form  is 
met  with  in  the  subjects  of  old  syphiUs. 
Periodical  or  recwrring  palsy  is  a  peculiar 
variety,  perhaps  allied  to  migraine,  in  which 
transient  palsy  of  the  third  nerve  occm-s  at 
intervals  during  many  years,  sometimes  even 
from  childhood  up  to  adult  life. 

Occasionally  all  the  muscles  suppliedTby  the 
third  nerve  become  paralysed,  together  with 
the  other  orbital  muscles—'  ophthalmoplegia 
externa  '—from  degeneration  of  the  cells  of 
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the  nuclei  of  these  nerves ;  and  hence  it  is 
also  termed  '  chronic  nuclear  palsy.'  This  is 
usually  due  to  alterations  in  the  grey  matter 
similar  to  those  which,  in  the  spinal  cord, 
gives  rise  to  progressive  muscular  atrophy. 
It  is  perhaps  in  some  instances  due  to  peri- 
pheral degeneration  of  the  nerves.  It  is  met 
with  in  association  with  tabes,  and  also  alone ; 
and  in  both  cases  is  most  common  in  the 
subjects  of  syphilis,  being  met  with  in  both 
the  acquired  and  inherited  forms. 

Symptoms. — Paralysis  may  affect  some  or 
all  of  the  fibres  of  the  third  nerve.  When 
complete,  the  upper  eyelid  is  dropped  and 
cannot  be  raised,  and  the  eye  can  be  moved 
only  outwards,  and  a  little  outwards  and 
downwards ;  after  a  short  time  it  is  always 
turned  outwards.  The  pupil  is  in  a  mid- 
state  between  contraction  s^nd  dilatation, 
and  cannot  be  made  to  contract  by  hght ; 
power  of  accommodation  in  the  eye  is  lost, 
owing  to  paralysis  of  the  ciliary  muscle. 
Each  muscle  supphed  by  the  nerve  may  be 
paralysed  separately,  by  an  affection  of  its 
special  branch  of  the  nerve  after  it  leaves 
the  main  trunk. 

When  the  levator  palpebrse  superioris  is 
affected,  ptosis,  or  dropping  of  the  eyelid, 
alone  results.  It  is  seldom  an  isolated  symp- 
tom of  disease  of  the  third  nerve,  since  the 
branch  to  the  levator  is  seldom  alone  affected ; 
but  it  occurs,  with  palsy  of  the  associated 
superior  rectus,  from  limited  disease  of  the 
nucleus.  It  is  met  with  in  partial  disease  of 
the  nerve  from  all  the  causes  of  this.  It  is 
also  congenital.  A  form  of  '  morning  ptosis ' 
sometimes  occurs,  owing  to  a  difficulty  in 
raising  the  lids  on  first  waking.  In  hysteria, 
ptosis  may  be  simulated  by  contraction  of 
the  orbicularis,  a  mechanism  which  becomes 
distinct  if  contraction  of  the  corresponding 
half  of  the  occipito-frontalis  is  induced  by 
making  the  patient  look  up. 

Paralysis  of  one  of  the  three  straight  miis- 
cles  stipplied  by  the  third  nerve  is  indicated 
by  symptoms  which  occur  chiefly  during 
movements  in  which  the  paralysed  muscle 
is  needed ;  they  are  the  series  of  symptoms 
that  result  from  paralysis  of  any  ocular 
muscle,  and  which  are  elsewhere  described 
in  detail — limitation  of  movement,  primary 
deviation,  strabismus,  secondary  deviation  of 
the  unaffected  eye,  diplopia,  erroneous  pro- 
jection of  the  field  of  vision,  and  often  ver- 
tigo as  the  result  of  the  last.  In  diplopia 
the  distance  between  the  two  images_  in- 
creases as  the  object  is  moved  in  the  direc- 
tion of  action  of  the  affected  muscle.  When 
the  internal  rectus  is  paralysed,  slight  power 
of  movement  inwards  still  remains  frorn  the 
superior  and  inferior  recti.  There  is  diver- 
gent strabismus  and  crossed  diplopia,^  when 
looking  upwards  and  inwards  the  images 
approach  at  the  top,  when  looking  down- 
wards and  inwards  they  approach  at  the 
bottom.   The  patient  carries  his  head  turned 


towards  the  side  of  the  affected  muscle,  to 
avoid  the  double  vision.    When  the  superior 
rectus  alone  is  paralysed,  the  movement  up- 
wards of  the  affected  eye  is  diminished,  and 
the  eye  deviates  a  little  outwards;  there  is 
crossed  diplopia  in  the  upper  half  of  the 
visual  field,  the  image  formed  by  the  affected 
eye  being  higher  than  the  other,  the  two 
diverging  above,  the   difference  in  height 
being  greater  in  looking  outwards  and  up- 
wards, while  the  difference  in  obliquity  is 
greater  on  looking  inwards  and  upwards. 
I  When  the  inferior  rectus  only  is  affected 
1  there  is  defective  movement,  with  crossed 
i  diplopia,  on  looking  downwards.  The  second 
i  image  is  below  that  of  the  healthy  eye,  the 
distance  between  them  being  greatest  on 
i  lookiag  downwards  and  a  little  inwards. 
,  The  images  are  not  parallel,  but  diverge  at 
]  the  bottom,  and  the  difference  in  obliquity 
I  increases  on  looking  inwards  and  down- 
j  wards.    The  inferior  oblique  is  very  rarely 
affected  alone. 

In  paralysis  of  the  sphincter  iridis,  the 
elasticity  of  the  structure  maintains  the  pupU 
at  middle  size,  and  it  can  be  further  dilated 
by  atropine,  but  aU  power  of  contraction  be- 
yond that  degree  is  lost.  When  the  cihary 
muscle  is  paralysed,  the  power  of  accommo- 
dation is  lost :  the  far  point  of  ^dsion  remains 
the  same,  but  the  near  point  is  rendered 
much  more  distant. 

The  remarkable  loss  of  reflex  action  of 
the  iris,  which  occurs  in  association  with 
locomotor  ataxy,  is  often  accompanied  by 
myosis.  Then,  the  pupil  does  not  dilate  on 
stimulation  of  the  skin  (Erb).  When  the 
pupil  is  not  small,  this  reflex  dilatation  is 
usually  preserved.  In  loss  of  the  hght-reflex 
the  contraction  on  accommodation  and  con- 
vergence is  often  preserved  (Argyll-Eobert- 
son).  Sometimes  this  is  also  lost,  the  ciHajy 
muscle  being  paralysed — the  'ophthalmo- 
plegia interna '  of  Hutchinson.  Power  of 
accommodation  may  be  lost  although  the 
pupil  stiU  contracts  on  an  effort  at  accom- 
modation. These  symptoms  also  occur  in 
cases  of  old  syphilis,  apart  from  spinal 
disease.  They  probably  then  depend  on 
limited  degeneration  in  the  nuclei  of  the 
third  nerve,  the  result  of  the  action  of  some 
poison  left  by  the  organised  virus  of  syphilis. 

Diagnosis.— Paralysis  of  the  third  nerve 
is  generally  obvious  :  only  the  slighter  palsy 
of  separate  branches  supplying  the  ocular 
muscles  is  sometimes  not  easy  to  recog- 
nise ;  and  for  this  purpose,  a  careful  exami- 
nation of  the  double  images  is  often  neces- 
sary. The  diagnosis  of  the  cause  is  less 
easy.  Rheumatic  paralysis  succeeds  ex- 
posure to  cold,  and  is  often  attended 
by  much  pain;  in  syphilis  other  cranial 
nerves  are  often  affected  independently ;  m 
meningeal  and  spinal  disease  there  are  the 
respective  distinctive  symptoms;  m  disease 
of  the  crus  there  is  hemiplegia  of  the  oppo- 
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site  side,  coincident  in  onset  with  the  affec- 
tion of  the  third  nerve ;  in  interpeduncular 
disease  the  affection  of  the  thii-d  nerve  may 
precede  the  hemiplegia,  and  both  third 
nerves  commonly  suffer.  After  diphtheria 
the  ciliary  muscle  is  usually  alone  affected. 
In  the  pseudo-ptosis  of  hysteria,  the  contrac- 
tion of  the  orbicularis  can  be  rendered  evi- 
dent  by  making  the  patient  try  to  look  up  ; 
the  contraction  of  the  levator  has  to  be 
counteracted  by  conspicuous  contraction  of 
the  orbicularis. 

Prognosis. — When  due  to  cold  or  to  recent 
S3^hihtic  mischief,  or  occurring  after  diph- 
theria, the  prognosis  of  paralysis  of  the 
third  nerve  is  good  if  proper  treatment  can 
be  secured.  In  cases  of  organic  cerebral 
disease  it  is  less  favourable,  and  is  sub- 
ordinated to  that  of  its  cause.  In  associ- 
ation with  spinal  disease  the  ultimate  pro- 
gnosis is  unfavourable,  for,  although  the  early 
attacks  are  usually  recovered  from,  the 
affection  often  recurs,  and  each  recurrence 
leaves  some  residual  effect.  Aa  a  general 
rule,  however,  the  prognosis  must  be  guided 
by  the  nature  of  the  morbid  process  on 
which  the  palsy  depends,  the  extent  to  which 
this  can  be  influenced  by  treatment,  and  the 
duration  of  the  changes  in  the  nerve-elements 
on  which  the  symptoms  directly  depend. 

Tbeatment. — In  rheumatic  paralysis  of 
the  third  nerve  from  cold,  hot  fomentations, 
counter-irritation  by  bhsters  to  the  temple, 
with  an  alkaline  diuretic  or  salicylates,  should 
be  employed  in  the  early  stage.  In  all  forms 
of  acute  or  subacute  inflammation  it  is  wise  | 
to  give  small  repeated  doses  of  mercury,  j 
Subsequently  small  doses  of  iodide  of  potas- 
siiim  and  tonics  are  the  most  useful.  When 
it  is  of  syphihtic  origin,  large  doses  of  iodide 
of  potassium  usually  suffice  to  effect  a  cure. 
If  associated  with  spinal  mischief,  strychnine, 
iron,  and  arsenic  are  occasionally  of  some 
service.     In  iniracranial  disease — tumour, 
aneurysm,  or  meningitis— the  treatment  is 
that  of  its  cause.    After  diphtheria  tonics 
are  alone  necessary;  it  is  indeed  a  merely 
subordinate  symptom  in  most  cases.  In 
paralysis  of  the  sphincter  pupHlse  and  cUiary 
muscle,  occasional  instillation  of  a  small 
quantity  of  solution  of  eserine  does  good,  by 
stimulating  locally  the  paralysed  fibres,  and 
this  has  been  said  to  be  beneficial  in  affec- 
tions of  other  branches  of  the  nerve.   In  the 
paralysis  of  the  ocular  muscles  electricity 
has  been  recommended,  apphed  through  the 
eyelid  to  the  affected  muscle,  a  small  elec- 
trode being  used,  and  the  eye  so  turned  as  to 
brmg  the  muscle  as  much  as  possible  within 
reach,  the  other  electrode  being  placed  on 
the  temple.    A  direct  application  to  the  con- 
junctiva  is  too  pamful.   But  whether  fara- 
dism  or  voltaism  is  used,  the  evidence  of 
benefit,  when  the  facts  are  rigidly  scrutinised 
18  practically  nil.    The  only  '  satisfactory ' 
results  have  been  in  syphilitic  cases  in  which 
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iodide  of  potassium  was  also  given.  The 
application  of  the  continuous  current  in  the 
neighbourhood  of  the  orbit  sometimes  pro- 
duces shght  temporary  increase  of  power, 
when  there  is  only  weakness,  but  the  effect 
is  produced  merely  by  the  stimulation  of  the 
sensory  nerves,  and  is  never  enduring. 

W.  E.  GOWEKS. 

THIRST.— Synon.  :    Fr.    Soif;  Ger. 
Durst. — Thirst  is  a  sensation  indicating  a 
necessity  on  the  part  of  the  system  for  an 
increased  supply  of  water,  as  appetite  shows 
there  is  a  need  for  the  introduction  of  food. 
Although  the  sensation  is  referred  to  the  back 
of  the  throat,  it  is  not  a  purely  local  feel- 
ing, as  is  proved  by  the  fact,  well  known  to 
physiologists,  that  it  cannot  be  allayed  by  the 
swallowing  of  water,  unless  the  fluid  reach 
the  stomach  and  be  absorbed.    It  is  always 
present  in  febrile   disorders,  an  increased 
supply  of  liquid  being  required  both  to  reduce 
the  heat,  by  promotiag  the  evaporation  of 
moisture  from  the  skin  and  lungs,  and  also  to 
wash  away  the  products  of  the  increased 
tissue-changes  that  accompany  these  com- 
plaints.   In  Uke  manner  it  is  always  present 
when  much  fluid  has  been  abstracted  from 
the  system ;  thus,  it  shows  itself  after  all 
surgical  operations  attended  by  haemorrhage. 
It  is  a  prominent  symptom  in  cholera  and 
diarrhoea,  in  which  diseases  large  quantities 
of  serum  are  rapidly  removed  from  the  gastro- 
intestinal circulation,  and  equally  so  in  dia- 
betes meUitus,  where  fluid  is  largely  excreted 
along  with  sugar  by  the  urinary  organs.  A 
craving  for  cold  and  acid  drinks  presents 
itself  in  a,cute  gastritis,  the  intensity  of  the 
thirst  being  perhaps  due  to  the  incessant 
vomiting,  which  prevents  fluids  remaining 
long  enough  in  the  stomach  to  be  absorbed. 
In  chronic  gastritis  thirst  is  usually  present, 
and  is  chiefly  complained  of  towards  evening. 
It  forms  a  useful  diagnostic  sign  between  this 
disease  and  mere  atonic  dyspepsia. 

Treatment.— Thirst  is  reheved  by  the 
agents  usually  recognised  as  refrigerants,  such 
as  water,  barley  water,  toast  and  water,  and 
similar  drinks  ;  sucking  small  pieces  of  ice  ; 
effervescing  drinks;  freely  diluted  acid 
drinks,  especially  those  made  with  vegetable 
acids  or  phosphoric  acid,  alone  or  combined 
with  a  little  aromatic  bitter ;  the  juices  of 
fruits,  or  these  made  into  drinks.  Care  has 
often  to  be  exercised  in  the  employment  of 
these  apparently  harmless  agents,  and  their 
consumption  has  to  be  checked,  otherwise 
patients  will  take  them  to  excess,  and  may 
thus  do  themselves  considerable  injury. 

Samuel  Fenwick. 

THORACENTESIS  :  THORACO- 
CENTESIS  (more  correctly),  {6<opa^,  the 
chest;  and  Kevreo),  1  prick). — Synonyms  for 
paracentesis  thoracis,  or  tapping  of  the  chest. 
See  Paracentesis  ;  and  Pleura,  Diseases  of! 
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THORACIC  ANEURYSM.— Under 
this  head  are  included  anevirysms  of  (A)  the 
Intra-Thoracic  Aorta ;  (B)  the  Arteria  Inno- 
minata ;  (C)  the  Pulmonary  Artery ;  (D)  the 
Coronary  Arteries  ;  and  (E)  the  Heart.  The 
last  two  forms  have  been  fully  treated  of 
under  their  respective  articles,  and  will  not 
be  further  referred  to  here.  See  Coronary 
Arteries,  Diseases  of;  and  Heart,  Aneur- 
ysm of. 

A,  Aneurysm  of  the  Intra- Thoracic 
Aorta. — This  may  be  most  conveniently  dis- 
cussed in  its  clinical  aspects  under  two  heads, 
namely,  (1)  aneurysm  of  the  arch,  and  (2) 
aneurysm  of  the  descenddng  thoracic  aorta  ; 
whilst  the  former  may  be  subdivided  into 
aneurysm  of  {a)  the  ascending,  (6)  the  trans- 
verse, and  (c)  the  descending  portion. 

Belative  frequency. — Of  seventy-six  cases 
analysed  by  the  late  Dr.  Hayden,  including 
fom-teen  treated  by  him,  the  seat  of  aneurysm, 
single  or  multiple,  stated  in  the  order  of 
relative  frequency,  was  as  follows:  Single: 
ascending  portion  of  arch,  thirty ;  transverse 
portion,  seventeen;  descending  thoracic 
aorta,  ten ;  ascending  and  transverse  portions 
of  arch,  nine;  transverse  and  descending 
portions,  two ;  entire  arch,  two ;  descending 
portion,  one ;  thoracico-abdominal  aorta,  one. 
Multiple :  ascending  portion  of  arch  and 
descending  thoracic  aorta,  two;  ascending 
portion  of  arch  and  abdominal  aorta,  two. 

1.  Aneurysm  of  the  Arch.  —  The 
different  parts  of  the  arch  of  the  aorta  must 
be  considered  separately. 

{a)  Ascending  portion. — Anatomical  Cha- 
racters.— Aneurysms  arising  from  one  of 
the  sinuses  of  Valsalva,  within  the  range  of 
the  valves,  rarely  attain  a  size  larger  than 
that  of  a  bilhard-ball.  They  are  saccular 
and  not  infrequently  pedunculated,  com- 
municating with  the  aorta  by  a  small  orifice. 
They  further  exhibit  a  remarkable  tendency 
to  descend  in  the  progress  of  growth,  in- 
volving in  their  course  the  heart  or  the  root 
of  the  pulmonary  artery.  By  their  position 
they  are  sheltered  from  direct  influx  from 
the  ventricle,  whilst  they  are  exposed  to  the 
maximum  force  of  reflux  from  the  aorta. 
When,  however,  the  orifice  is  partially  or 
entirely  above  the  level  of  the  valves,  the 
main  pressure  sustained  by  the  sac  is_  that  of 
efflux  from  the  ventricle ;  hence  the  direction 
of  growth  is  upwards.  Aneurysm  of  the 
portion  of  the  vessel  immediately  above  the 
level  of  the  valves  is  especially  prone  to 
advance  towards  the  right  side,  forming  a 
tumour  visibly  projecting,  or  detectable  by 
palpation  and  percussion,  in  the  vicinity  of 
the  right  nipple.  It  may  be  fusiform  or 
saccular,  true  or  false;  it  usually  attains  a 
large  size;  and,  when  fusiform,  not  in- 
frequently extends  over  a  great  portion  or 
even  the  whole  of  the  arch.  The  direction 
of  growth  may,  however,  be  backwards  or  to 
either  side;  the  aneurysm  in  its  progress 


impHcating  the  oesophagus,  the  pulmonary 
artery  or  one  of  its  branches,  the  superior 
vena  cava,  or  either  auricle  ;  it  is  in  such  cases 
usually  saccular,  and  of  comparatively  small 
size.  Aneurysms  of  the  extra-pericardial 
portion  of  the  ascending  aorta  usually  tend 
forwards  and  upwards  in  the  line  of  main 
blood-pressure,  projecting  at  the  right  margin 
of  the  sternum  above  the  fourth  costal 
cartilage,  and  occasionally  likewise  into  the 
root  of  the  neck,  involving  the  arteria 
innominata.  They  may,  however,  grow 
backwards  and  to  the  right,  imphcating  the 
right  bronchus  or  lung,  or  the  sujjerior  cava  ; 
directly  backwards,  pressing  upon  the 
oesophagus  or  the  bifurcation  of  the  trachea ; 
or,  projecting  mainly  towards  the  left  side, 
they  may  involve  the  left  branch  of  the  pul- 
monary artery,  and  the  left  bronchus  or  lung. 

Symptoms  and  Signs. — Aneurysm  of  the 
sinuses  is  rarely  attended  with  very  definite 
symptoms;  indeed,  only  when  it  presents 
at  the  anterior  wall  of  the  chest. 

Owing  to  its  position  within  the  pericar- 
dium, and  its  close  proximity  to  the  heart, 
the  symptoms  produced  by  aneurysm  in  this 
situation  may  be  readily  confounded  with 
structural  or  valvular  disease  of  the  heart 
itself.  The  acoustic  signs  are,  for  the  pur- 
poses of  diagnosis,  no  less  indefinite ;  because, 
from  the  position  of  the  aneurysm  close  to 
the  orifice  of  the  aorta,  a  murmur  produced 
by  it,  whether  of  influx  or  of  efflux,  may  be 
easily  mistaken  for  one  of  the  same  rhythm 
caused  by  obstruction  at  the  aortic  orifice  or 
inadequacy  of  the  valves.  The  difficulty  of 
diagnosis  is  further  increased  by  the  usual 
co-existence  of  atheroma  with  dilatation 
of  the  first  portion  of  the  aorta,  relative 
incompetency  of  the  valves,  and  eccentric 
hypertrophy  of  the  left  ventricle.  The 
ordinary  symptoms  are  those  of  palpitation 
and  derangement  of  the  rhythm  of  the  heart, 
from  affection  of  the  cardiac  plexus.  But 
the  diseases  just  mentioned  may,  in  the 
absence  of  aneurysm,  give  rise  to  similar 
phenomena.  The  existence  of  venous  stasis 
and  congestion  of  the  upper  half  of  the 
body,  viewed  in  conjtmction  with  tumtdtuous 
and  irregular  action  of  the  heart,  and  in  the 
absence  of  discoverable  cause  of  venous 
obstruction  at  a  higher  point  in  the  chest, 
would,  however,  warrant  the  presumptive 
diagnosis  of  aneiurysm  at  the  root  of  the 
aorta,  imphcating  the  right  aiu-icle  or  the 
termination  of  the  superior  cava ;  and  if  with 
these  symptoms  were  associated  systolic 
mmrmur  at  the  base,  not  transmitted  in  the 
course  of  the  aorta,  or  a  double  murmur,  a 
positive  diagnosis  to  the  above  eifect  might 
be  made.  Were  the  diastoUc  murmur  pre- 
ceded by  a  distinct  second  sound,  valvular 
inadequacy  from  dilatation  of  the  aorta, 
without  valvular  disease,  would  be  thereby 
indicated,  and  the  diagnosis  of  aneurysm  pro 
tanto  sustained.    Symptoms  of  obstruction 
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of  both  cavse,  namely,  general  venous  con- 
gestion and  engorgement  of  the  liver,  would 
in  the  foregoing  connexion  justify  the  special 
diagnosis  of  pressure  upon  the  sinus  of  the 
right  auricle.    The  symptoms  of  pressure 
upon  the  other  chambers  of  the  heart  are 
those  only  of  deranged  rhythm  and  circula- 
tion, such  as  may  be  due  to  various  causes 
inherent  in  the  heart.    Systolic  murmm:  in 
the  pulmonary  artery  may  result  from  the 
pressm-e  of  an  aneurysm  on  the  root  of  that 
vessel.  Commimication  of  an  aneurysm  with  j 
one  of  the  chambers  of  the  heart  is  usually  j 
effected  by  an  apertui'e  not  more  than^  two  to  ! 
three  lines  in  (fiameter.    It  is  the  result  of  ' 
progressive  absorption,  and  the  symptoms  j 
are  scarcely  to  be  distinguished  from  those  of  I 
antecedent  pressure.    The  physical  signs  are  ! 
more  characteristic ;  they  consist  in  a  loud  ! 
murmur,  systoUc  or  diastolic,  of  a  '  booming  ' 
or  '  splashing '  character,  accompanied  by 
thrill,  traceable  from  the  root  of  the  aorta 
in  the  direction  of  abnormal  influx,  and  not 
transmitted  in  any  of  the  ordinary  Hues  of 
valvular  murmur.     If  two  murmurs  exist, 
they  are  fused  or  converted  into  a  continuous  i 
rumble.     Sudden  transfer  of  the   seat  of 
greatest  intensity  of  such  a  murmur,  from  the 
aortic  area  to  some  other  point  of  the  prse- 
cordia,  would  be  conclusive,  not  only  as  to 
the  irniption  of  an  aneurysm  into  one  of  the 
chambers  of  the  heart,  but  likewise  as  to  the 
date  of  its  occurrence.     The  sac  of  an 
anemrysm  in  the   situation  of  the  aortic 
sinuses  does  not   attain  any  considerable 
size,  as  it  usually  bursts  into  the  pericardium, 
thus  causing  sudden  death. 

Aneurysm  of  the  ascending  aorta,  external 
"to  the  pericardiiim,  is  occasionally  latent, 
but  ordinarily  it  is  characterised  by  very 
definite  symptoms  and  signs.  A  large  fusi- 
form aneurysm  of  this  portion  of  the  vessel, 
or  one  engaging  the  entire  arch,  equally  ex- 
panded, not  in  contact  with  the  anterior 
thoracic  wall  or  pressing  inconveniently  upon 
any  of  the  adjacent  organs,  may  be  virtually 
latent ;  exhibiting  no  symptoms  of  aneurysm 
except  vague  neuralgic  pains  darting  over 
the  chest,  shoulders,  arms,  and  back,  and  no 
sign  but  exaggerated  double  sound.  Pointing 
externally,  or  in  persistent  contact  with  the 
chest-wall,  an  aneurysm  may  be  readUy 
identified  by  the  circvmistance  that  it  presents 
a  second  centre  of  pulsation  and  intensified 
sounds.  The  ordinary  pulsation  is  systolic, 
expansile,  and  diffused  (though  not  always 
equally)  over  the  entire  surface ;  but  a  second 
and  minor  impulse  of  diastolic  rhythm  may 
likewise  exist.  The  former  is  in  many  cases 
accompanied  by  tactile  thrill.  The  acoustic 
signs  consist  either  in  two  sharply  accen- 
tuated sounds,  nearly  alike  in  character,  and 
corresponding  in  rhythm  to  those  of  the 
heart;  or  in  a  single  or  double  murmur  of 
blowing  or  'booming'  quality.  There  is 
likewise  absolute  dulness,  with  suppression 


of  respiratory  soimds  and  of  vocal  fremitus, 
to  the  extent  of  the  tumour. 

Pressure  upon  the  superior  cava  is  cha- 
racterised by  venous  congestion,  limited  to 
the  upper  half  of  the  body  :  whilst  actual 
communication  with  that  vessel  is  evinced 
by  cyanosis  to  the  same  extent ;  extreme 
engorgement  with  pulsation  of  the  jugular 
veins ;   a  buzzing  systolic  mturmur ;  and 
intense  thrill,  at  the  seat  of  commimication 
and  transmitted  into  the  veins  of  the  neck. 
According  to  the  late  Dr.  Mahomed,  in  cases 
of  arterio-venous  aneurysm  inspiration  alters 
the  characters  of  a  sphygmogram,  by  dimin- 
ishing the  volimae  of  blood  in  the  artery. 
Pressure  upon  the  main  bronchus  is  indicated 
by  diminished   or  suppressed  respiration, 
with  normal  percussion-sound,  in  the  corre- 
sponding limg;  and  occasionally  by  'whif- 
fing '  or  'jerking '  inspiratory  sound.  Dimin- 
ished respiration  throughout   either  lung, 
with  inequality  as  between  its  upper  and 
lower  portions,  would  indicate  pressure,  but 
unequal  in  degree,  upon  the  primary  bronchtis 
and  its  superior  secondary  branch ;  whilst 
partial  or  complete  suppression  confined  to 
the  upper  lobe  would  show  that  the  superior 
lobular  branch  was  alone  implicated.  Pneu- 
monia from   occlusion  of  the  pulmonary 
vessels,  or  from  pressure  upon  the  pneumo- 
gastric  or  pulmonary  plexuses,  is  a  frequent 
result  of  the  pressure  of  an  aneurysm.  The 
consohdation  of  lung- substance  so  produced 
is  due  to  implication  of  the  laryngeal  and 
I  pharyngeal  nerves.     Bronchitis  may  like- 
wise arise  from  mechanical  irritation ;  and 
where  present  may,  in  greater  or  less  de- 
gree, mask  the  physical  signs  of  aneurysm. 
The  sudden  irruption  of  an  aneurysm  into 
one  of  the  bronchi  is  indicated  by  copious 
discharge  of  florid  blood  from  the  mouth  and 
nostiils,  and  is  instantly  fatal  by  syncope  or 
j  asphyxia.    An  opening  established  into  the 
j  pulmonary  substance  is  followed  by  '  leakage ' 
i  of  blood,  or  repeated  but  limited  haemoptysis. 
Pressure  upon   the  pulmonary   artery  is 
necessarily  attended  with  engorgement  of 
the  right  chambers  of  the  heart,  and  general 
venous  congestion;   and  the  establishment 
of  an  opening  into  that  vessel,  with  sudden 
and  urgent    dyspnoea  without   spasm  or 
stridor,  extreme  congestion  of  the  lung,  and 
haemoptysis.    Death  is  rapid  in  such  cases ; 
but  should  an  opportunity  for  physical  ex- 
ploration be  afforded,  a  '  buzzing '  systolic 
hum  might  be  detected  in  the  second  and 
third  left  intercostal  spaces,  close  to  the 
sternimi.     Pressiure  upon  the  oesophagus  is 
indicated   by  dysphagia,   referred   by  the 
patient  to  a  corresponding  point  of  the  chest. 
Dysphagia  _  due    to   the    pressure   of  an 
anem-ysrn  is  "remittent,  and  varies  in  some 
degree  with  posture — traits  by  which  it  is 
distinguished  from  that  produced  by  cancer. 
Dysphagia  from  volvulus  of  the  oesophagus 
may,  however,  exhibit  similar  variations. 


1024 


THOEACIC  ANEURYSM 


(b)  Transverse  portion. — Anatomical  Cha- 
racters.— Aneurysms  of  this  portion  of  the 
aorta  are  usually  fusiform :  they  involve 
mainly  its  anterior  and  superior  waU,  push- 
ing forward  the  upper  end  of  the  sternum, 
projecting  into  the  neck,  compressing  the 
left  innominate  vein,  and  modifying,  in 
many  cases,  the  circulation  in  the  primary 
arteries  and  their  branches.  They  likewise 
frequently  press  backwards  upon  the  oeso- 
phagus and  trachea,  the  pneumogastric  or 
sympathetic  of  either  side,  or  the  left  re- 
current nerve.  Owing  to  the  backward 
course  of  the  left  extremity  of  the  arch, 
aneurysms  arising  from  this  portion  of  the 
vessel  rarely  appear  in  front.  They  project 
above  the  left  clavicle,  invohdng  the  in- 
nominate vein,  the  pneumogastric,  sympa- 
thetic, or  recurrent  nerve  of  the  left  side, 
and  occasionally  all  three  ;  or  posteriorly  in 
the  left  scapular  region. 

Symptoms  and  Signs. — Pressure  upon  the 
left  innominate  vein  is  accompanied  by  visible 
engorgement  of  the  thyroid,  left  jugular,  sub- 
clavian, brachial,  and  superficial  thoracic 
veins  and  their  tributaries,  with  oedema  of 
the  left  arm.  The  circulation  in  the  carotid 
or  subclavian  artery  of  one  side  is  often 
diminished  or  suppressed  by  the  lateral 
pressure  of  an  aneurysm,  or  by  clot  forma- 
tion in  the  sac.  Pressinre  upon  the  trachea 
is  indicated  by  clanging  or  metallic  cough, 
and  stridor  '  from  below,'  that  is,  loudest  at 
the  upper  part  of  the  sternum,  and  distinctly 
audible  over  the  lower  cervical  and  upper 
dorsal  vertebrae.  The  symptoms  of  anem'- 
ysmal  pressure  upon  the  sympathetic,  pneu- 
mogastric, and  recurrent  nerves  are  most 
frequently  exhibited  on  the  left  side  only. 
Those  due  to  implication  of  the  sympathetic 
or  its  cilio-motor  roots  are  manifested  in  the 
pupil  on  the  affected  side.  They  consist  in 
dilatation  or  contraction  of  the  pupU  accord- 
ing to  the  degree  of  pressinre;  the  former 
from  irritation,  and  the  latter,  which  is  the 
more  usual  phenomenon,  from  paresis  of  the 
nerve.  Laryngeal  stridor,  huskiness  or  loss 
of  voice,  and  harsh  metallic  cough,  in  the 
absence  of  local  disease  of  the  larynx,  are 
eminently  diagnostic  of  pressm-e  upon  either 
reciu:rent  nerve.  By  means  of  the  laryngo- 
scope the  vocal  cord  on  the  side  of  disease, 
and  in  rare  cases  the  cords  on  both  sides, 
are  seen  to  be  fixed  diuring  breathing  and 
vocalisation,  from  unilateral  or  bilateral 
paralysis  of  the  abductor  muscles  of  the 
larynx.  Sir  George  Johnson  holds  that 
unilateral  paralysis  is  distinguished  by  slight 
huskiness  of  voice,  with  stridor  on  full 
inspiration ;  and  bilateral  paralysis,  by  per- 
manent dyspnoea  and  stridor.  Paroxysmal 
dyspnoea  or  fatal  asphyxia  may  result  from 
collapse  of  the  arytsenoid  cartilages  in  such 
cases.  Pressure  upon  either  pneumogastric 
is  especially  characterised  by  paroxysms  of 
remittent  spasm  of  the  glottis,  which  may 


be  suddenly  fatal ;  but,  where  the  recurrent 
nerve  is  not  likewise  implicated,  persistent 
stridulous  breathing,  aphonia,  and  metallic 
cough  are  not  exhibited.  A  marked  dif- 
ference  in  the  volume  of  the  pulse  at  the 
wrists  is  frequently  noted  in  aneurysm 
involving  the  innominate  or  subclavian 
arteries. 

The  physical  signs  are  identical  with  those 
already  described  in  connexion  with  aneurysm 
of  the  ascending  portion  of  the  vessel. 

(c)  Descending  portion. — Anatomical  Cha- 
BACTERs. — Aneurysm  of  the  left  curvatiure 
and  descending  portion  of  the  arch  involves 
the  left  recurrent  nerve  in  nearly  every  in- 
stance. In  the  progress  of  growth  it  passes 
into  the  root  of  the  neck ;  backwards  towards 
the  left  scapula ;  or  backwards  and  outwards 
into  the  substance  of  the  lung. 

Symptoms  and  Signs.  —  These  include 
symptoms  of  pressure  upon  the  recurrent 
or  pnemnogastric  nerve,  as  well  as  the  sub- 
clavian or  internal  jugular  vein ;  a  pulsating 
tumotu:  in  the  left  interscapular  space,  which 
may  attain  very  large  proportions ;  and  signs 
of  congestion  and  consohdation  of  the  upper 
and  back  part  of  the  left  lung.  In  the  last 
case  the  aneturysm,  being  involved  in  the 
pulmonary  structure,  may  afford  no  specific 
evidence  of  its  existence. 

The  physical  signs  differ  in  no  respect  from 
those  which  characterise  aneurysm  of  the 
other  portions  of  the  arch. 

2.  Descending  Thoracic  Aorta.  — 
Anatomical  Characters. — Aneurysms  of  the- 
upper  portion  of  this  division  of  the  vessel 
rarely  attain  a  large  size.  They  may  pass 
upwards  and  to  the  right  side,  imphcating 
the  trachea  and  oesophagus ;  or  directly  to  the- 
right,  stretching  the  oesophagus  or  thoracic 
duct,  and  ultimately  opening  into  one  of  them, 
or  into  the  right  pleura.  In  a  case  which 
came  under  Dr.  Hayden's  notice,  the  trachea 
and  the  oesophagus  were  simultaneously  per- 
forated, and  death  occurred  by  hsemorrhage 
into  both.  The  aneurysm  may  advance  to 
the  left,  and  ultimately  prove  fatal  by 
rupture  into  the  left  pleural  cavity ;  it  may 
erode  the  vertebrae  and  ribs,  opening  into 
the  spinal  canal,  causing  paraplegia ;  it  may 
point  in  the  left  infrascapular  region;  or  it. 
may  advance  towards  the  anterior  wall 
of  the  chest,  displacing  the  heart,  and  in- 
volving itself  in  the  substance  of  the  left 
lung.  Aneurysm  of  the  lower  part  of  the 
vessel  usually  extends  into  the  abdomen, 
constituting  the  thoracico-abdominal  form  of 
the  disease.  It  may  displace  the  heart  for- 
wards, and  the  liver  downwards ;  it  may 
likewise  extend  backwards,  eroding  the 
vertebrae,  and  pointmg  in  the  lower  dorsal 
or  the  lumbar  region  on  the  left  side. 
Finally,  an  aneurysm  in  this  situation  may 
prove  fatal  by  simultaneous  haemorrhage 
uito  the  left  pleural  cavity  and  left  retro- 
peritoneal space,  or  into  the  vertebral  canal. 
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Symptoms  and  Signs. — To  what  has  been 
already  stated  on  this  subject  it  is  only 
necessary  to  add,  that  progressive  absorption 
of  the  vertebr£B  is  indicated  by  fixed  and 
boring  pain  referred  to  a  particular  point  of 
the  vertebral  column,  which  is  tender  to 
presstu-e,  or  not  infrequently  radiating  or 
'  nipping '  pains  extend  round  the  chest  from 
implication  of  the  intercostal  nerves.  For- 
ward displacement  of   the  heart  by  an 
aneurysm  would  be  characterised  by  violent 
impulse,  simulating  that  of  cardiac  hyper- 
trophy (the  distinction  would  rest  upon  the 
presence  of  the  special  symptoms  and  signs 
of  anexu-ysm) ;  a  remarkable  derangement  of 
cardiac  impulse,  constituting  the  'double 
jog '  of  Hope ;  with  absence  of  the  positive 
signs  pf  hypertrophy.     Pressure  upon  the 
thoracic  duct  is  very  rare ;  it  would  be  indi- 
cated by  the  symptoms  of  mal-assimilation, 
wasting,   and  inanition — symptoms  which 
are  foreign  to  aneurysm  under  its  ordinary 
forms. 

The  physical  signs  of  aneurysm  of  the  de- 
scending thoracic  aorta  are  ordinarily  limited 
to  a  sharp  sound,  single  or  double,  audible 
over  the  dorsal  vertebrae  and  somewhat  to 
the  left;  and,  more  rarely,  perceptible  im- 
pulse. The  existence  of  murmur  is  excep- 
tional; when  present,  murmur  is  all  but 
mvariably  single  and  post-systolic,  and  is 
mandible  in  the  erect  postmre. 

Duration  and  Terminations. — The  dura- 
tion of  aneurysm  of  the  intra-thoracic  aorta 
may  vary  from  a  few  days  to  several  years. 
Death  is  most  frequently  caused  by  rupture 
of  the  sac  into  various  parts ;  or  by  gradual 
exhaustion  from  insonmia  and  inanition.  Of 
seventy-one  cases  of  aneurysm  in  this  situa- 
tion tabulated  by  Dr.  Hayden,  including 
twelve  observed  by  him,  twenty-six  were 
tatal  by  rupture  of  the  sac  ;  namely,  into  the 
pericardium  ten— all  being  aneurysms  of  the 
ascendmg  aorta;  into  the  left  lung  or  pleura 
hve— four  bemg  of  the  transverse,  and  one  of 
the  descendmg  thoracic  aorta;    into  the 
trachea  four— three  of  the  transverse,  and 
one  of  the  ascending  aorta;  into  the  right 
lung  or  pleura  three— two  of  the  ascending, 
descending  thoracic  aorta  ; 
into  the  left  bronchus  or  oesophagus  three- 
two  of  the  descending  thoracic,  and  one  of 
the  transverse  aorta  (in  one  of  these  an 
opemng  existed  both  into  the  left  bronchus 
and  the  oesophagus);   externally  one— the 
aneurysm  havmg  arisen  from  the  transverse 
aorta._  Death  may  also  result  from  asphyxia 
from  intercurrent  inflammation  of  the  lunes 
or  pleura,  or  from  coma.  ^ 
B.  Aneurysm  of  the  Arteria  In- 
noinmata.— Aneurysm  involving  the  in 
nommate  artery  may  be  mistaken  for  aneur- 
ysm  of  the  aorta,  at  or  near  the  first  curve 
of  the  arch. 

SvaiPTOMs  AND  Signs.— Those  which  are 
most  distmctive  of  innominate  aneurysm  are 


the  early  appearance  of  pulsating  tumour 
above  the  right   clavicle,  accompanied  by 
arterial  obstruction  on  the  right  side ;  dis- 
placement of  the  trachea  and  larynx  to  the 
left  ;  and  pulsation  with  accentuated  sound, 
localised  at  the  right  sternoclavicular  joint 
and  immediately  above  it.    Diminished  cir- 
culation in  the  right  carotid  and  subclavian 
arteries  at  an  early  period  of  the  disease,  and 
the  reduction  or  arrest  of  pulsation  in  the 
sac  by  digital  pressure  upon  these  vessels, 
afford  the  most  constant  and  least  equivocal 
evidence  of  innominate  aneurysm.  The  early 
occurrence  of  neuralgic  pams  in  the  right 
side  of  the  neck,  the  right  shoulder,  and  ear, 
followed  by  oedema  and  partial  paralysis  of 
the  right   arm,  is  likewise   suggestive  of 
innominate,  as   distinguished  from  aortic 
aneurysm.   The  symptoms  of  nerve-pressure 
on  the  right  side,  as  exhibited  in  the  larynx 
and  pupil,  are  usually  well-pronounced  in 
this  disease.    The  physical  signs  are  in  no 
respect  different  from  those  of  aneurysm  of  the 
arch.    Concurrent  implication  of  the  aorta  is 
ordinarily  determined   with    the  greatest 
difficulty,  and  occasionally  a  positive  dia- 
gnosis in  this  respect  cannot  be  made.  If 
pulsation  and  sound  of  maximal  intensity 
exist  at  the  level  of  the  second  costal 
cartUage,  or  an  inch  and  a-half  below  the 
sternal  end  of  the  clavicle,  whilst  the  pulse- 
traciag  of  the  right  radial  artery  exhibits 
imperfect  aneurysmal  characters,  the  aorta 
may  be  considered  as  involved  in  the  dis- 
ease. 


C.  Aneiirysm   of  the  Pulmonary 
Artery.— Aneurysm  of  the  main  trunk  or 
primary  branches  of  the  pulmonary  artery  is 
unknown ;  but  aneurysm  and  ectasia  of  the 
secondary  and  subsequent  branches  have 
been  repeatedly  found  in  connexion  with 
cavities  in  the  lungs,  and  are  recognised  as 
the  ordinary  source  of  fatal  haemoptysis  in 
the  third  stage  of  phthisis.   Cavities  confined 
to  one  lung  with  waUs  condensed  by  fibroid 
growth,  and  either  stationary  or  in  process 
of  secondary  ulceration,  are  those  which  are 
most  favourable  to  the  formation  of  pul- 
monary aneurysm  or  ectasia.    In  the  walls 
or  trabeculae  of  such  cavities  the  branches 
of  the  pulmonary  artery  remain  pervious  ; 
their  coats,  already  thickened  by  chronic 
inflammation,  and  weakened  by  degenerative 
changes,   expand  under  vascular  pressure, 
where  least  supported,  and  form  an  aneurysm! 
globular,  fusiform,  or  semi-fusiform,  according 
to  the  extent  and  degree  of  their  structural 
change  and  denudation,  or  a  simple  ectasia. 
These  ultimately  give  way  by  rupture  or 
erosion,  and  severe  haemorrhage  into  the 
cavity  and  connected  bronchi  is  the  unme- 
diate  result.  Active  ulceration  of  an  existing 
cavity  IS    usually  attended  with  partial 
thrombosis  of  adjacent  vessels.    Hence  in 
such  cases,  haemoptysis  is  seldom  copious 
and  death  results  from  exliaustion  produced 
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by  repeated  small  hsemorrhages.  In  the 
process  of  primary  and  active  excavation  of 
lung-tissue  the  vessels  are  completely  blocked, 
and  haemoptysis,  even  to  a  small  amount,  is 
exceptional.    See  Hemoptysis. 

Symptoms  and  Signs. — Of  a  special  kind 
there  are  absolutely  none.  Copious  haemo- 
ptysis in  connexion  with  cavity  would  be 
eminently  suggestive  of  pulmonary  aneurysm. 
Of  twelve  cases  of  fatal  hsemoptysis  in  the 
third  stage  of  phthisis,  tabulated  by  Dr. 
Douglas  Powell,  a  ruptured  aneurysm  or 
ectasia  of  a  pulmonary  branch  was  found  to  be 
the  source  of  haemorrhage  in  no  less  than 
eleven  instances. 

Treatment. — The  treatment  of  aneurysm 
will  be  found  described  in  the  articles  Ab- 
dominal Aneurysm  ;  and  Aorta,  Diseases 
of.     The  curative  treatment  of  aortic  or 
innominate  aneurysm  should  be  directed  to 
the  single  object  of  effecting  consohdation  of 
the  contents  of  the  sac.    With  this  object  in 
view,  three  methods  have  been  pursued, 
either  separately  or  conjointly,  namely,  the 
postural  a,n6i  ddetetic;  the  medicinal ;  and  the 
operative.     As  complemental  of  the  first 
plan  of  treatment  of  thoracic  aneurysm,  an 
occasional  blood-letting  by  venesection,  to 
the  amount  of  eight  to  ten  ounces,  for  the 
purpose  of  reducing  arterial  tension  or  venous 
engorgement,  may  be  demanded.    With  a 
view  to  causing  or  promoting  deposition  of 
fibrin  in  the  sac,  several  agents  have  been 
used,  namely,  acetate  of  lead,  in  doses  of  four 
to  eight  grains  ;  iodide  of  potassium,  ten  to 
thirty  grains ;  and  aconite,  five  minims  of 
the  tincture  thrice  daily.    Ergotin  has  been 
used  hypodermically  by  Langenbeck,  Each 
of  these  agents  has  been  credited  with  success 
in  the  treatment  of  aneurysm.     But,  as 
spontaneous  cure  has  been  occasionally  wit- 
nessed under  favotirable  circumstances  as  to 
diet  and  rest,  where  no  medicine  had  been 
given,  a  more  than  promotive  influence,  by 
retarding  the  circulation  and  reducing  vas- 
cular pressmre,  can  scarcely  be  assigned  to 
the  medicine  used,  where  rest  and  restricted 
diet  have  been  observed.  Galvano-puncture 
of  the  sac  has  been  practised  with  success. 
Deligation  of  the  common  carotid  artery,  or 
of  that  vessel  and  the  subclavian,  may  be 
followed  by  the  most  favourable  result,  in 
cases  where  pressure  upon  these  vessels  has 
been  found  to  control  pulsation  in  the  sac. 
For  details  of  the  operative  treatment  of 
aneurysm  the  reader  is  referred  to  works  on 
surgery  and  to  the  article  on  Aneurysm. 

The  palliative  treatment  of  thoracic 
aneurysm  is  discussed  in  the  article  Aorta, 
Diseases  of.  A  few  leeches  apphed  fi:om 
time  to  time  in  the  vicinity  of  the  sac,  or  a 
hypodermic  injection  of  morphine  or  hydro- 
chlorate  of  cocaine,  wiU  reheve  the  pain  and 
allay  the  inflammation  caused  by  excentric 
pressure. 

Thomas  Hayden.      0.  J.  Nixon. 


THORACIC  DUCT,  Diseases  of.— 
Synon.  :  Fr.  Maladies  du  Canal  Thoracique  ; 
Ger.  Krankheiten  des  Ductus  Thoracicus. — 
The  thoracic  duct  is  the  main  trunk  belong- 
ing to  the  absorbent  system,  by  means  of 
which  the  chyle  from  the  lacteals,  and  the 
lymph  from  the  lymphatics  (except  that  from 
the  right  side  of  the  chest,  neck  and  head, 
and  the  right  arm),  are  conveyed  into  the 
circulatory  system,  so  that  these  fluids  may 
be  mixed  with  the  blood.  It  starts  from  the 
receptaculum  chyli,  deep  in  the  upper  part  of 
the  abdominal  cavity;  passes  through  the 
aortic  opening  of  the  diaphragm,  on  the  right 
of  the  aorta;  accompanies  this  vessel  along 
the  thoracic  cavity  ;  passes  beneath  its  arch 
and  the  left  subclavian  artery ;  then  along  the 
left  side  of  the  oesophagus;  and,  finally, 
comes  forward  in  the  neck  from  behind  the 
left  carotid  artery,  arching  over  the  subclavian 
artery,  and  crossing  the  phrenic  nerve  and 
anterior  scalenus  muscle,  to  open  usually 
into  the  left  subclavian  vein,  near  its  junc- 
tion with  the  internal  jugular.  These  facts 
enable  us  to  understand  how  the  chief  morbid 
conditions  of  the  thoracic  duct  are  pro- 
diiced. 

The  diseases  of  the  thoracic  duct  resemble 
in  kind  those  of  the  absorbent  vessels  gene- 
rally (see  Lymphatic  System,  Diseases  of) ; 
and  it  will  suffice  to  indicate  here  the  fol- 
lowing practical  points :  (1)  The  passage  of 
fluid  along  the  duct,  and  its  escape  into  the 
subclavian  vein  may  be  impeded  by  any 
condition  which  interferes  seriously  with  the 
venous  circulation,  and  distends  the  veins 
considerably,  such  as  certain  cardiac  dis- 
eases. (2)  Local  obstruction  of  the  thoracic 
duct  may  arise  at  any  point,  from  direct 
pressure  upon  it,  especially  by  an  aortic 
aneurysm,  and  it  may  become  thus  per- 
manently occluded  ;  or  fr-om  intrinsic  tuber- 
cular disease,  which  is  of  special  importance 
(see  Memoir  by  StUling,  Virchow's  Archiv, 
and  Lancet,  vol.  i.  1882).  (3)  As  a  conse- 
quence, dilatation  of  the  portion  of  the  tube 
behind  the  seat  of  obstruction  will  probably 
supervene  in  various  degrees,  and  it  may 
become  considerably  enlarged  and  thickened. 
The  portion  beyond  tends  to  become  con- 
tracted and  atrophied.  (4)  Perforation  _  of 
the  thoracic  duct  occurs  in  exceptional  in- 
stances, owing  to  the  destructive  effects  of  an 
aneurysm  or  other  morbid  condition,  or  as  the 
result  of  injury. 

It  is,  as  a  rule,  quite  impossible  to  determine 
during  life  that  the  thoracic  duct  is  diseased. 
This  might  be  suspected  if,  along  with  some 
known  cause  which  might  lead  to  obstruction 
of  the  tube,  the  patient  became  extremely 
emaciated,  anaemic,  and  weak,  without  other 
obvious  reasons  to  accovmt  for  these  symp- 
toms. No  treatment  directed  immediately 
to  the  thoracic  duct  can  be  practicable  under 
any  circumstances. 

Frederick  T.  Roberts. 
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THORACIC  TUMOUR.— A  tumour 
within  the  chest.  See  Bronchial  Glands, 
Diseases  of;  Lungs,  Malignant  Disease  of; 
Mediastinum,  Diseases  of;  and  Thobaoic 
Aneueysm. 

THORAX,  Diseases  of— See  Chest, 
Diseases  of;  Chest-walls,  Diseases  of; 
and  Chest,  Deformities  of. 

THORAX,    Examination    of. — See 

Physical  Examination. 

THREAD- WORM. —/See  Entozoa. 

THROAT,  Diseases  of.  —  Synon.  : 
Fr.  Maladies  de  la  Gorge;  Ger.  Bachen- 
■kra/rikheiten. 

The  throat  is  a  comprehensive  term,  its 
diseases  including  those  of  the  pharynx, 
tonsils,  palate,  and  uvula,  and  in  popular 
language  even  those  of  the  larynx  and 
trachea.  The  principal  aifections  of  these 
different  structures  are  described  in  their 
appropriate  articles,  to  which  the  reader  is 
referred,  and  here  it  will  only  be  necessary 
to  offer  a  few  general  remarks  on  throat- 
diseases.  In  many  instances  all  the  parts 
are  more  or  less  involved  in  the  morbid  con- 
ditions present,  but  in  other  cases  one  struc- 
ture is  mainly  or  exclusively  involved.  More- 
over, the  throat  may  be  interfered  with  by 
neighbouring  diseases,  such  as  retropharyn- 
geal abscess,  and  some  affections  of  the  neck. 

Summary  of  Diseases. — The  affections  of 
the  throat  may  be  thus  grouped  in  a  general 
way:  (1)  There  may  be  no  actual  disease, 
but  the  patient  merely  complains  of  various 
sensations  referred  to  the  region,  these  being 
of  a  nervous  character.    (2)  The  throat  is 
liable  io  injury  by  substances  swallowed. 
(3)  This  part  is  obviously  affected  in  certain 
general  diseases,  especially  some  of  the  acute 
specific  diseases.    Thus  it  is  particularly  in- 
volved in  scarlatina  and  diphtheria,  and  to  a 
less  degree  in  measles,  Eothehi,  influenza,  and 
general  catarrh.     Syphilis  also  implicates 
the  throat  in  its  various  stages.    This  region 
is  sometimes  attacked  by  erysipelas,  small- 
pox, herpes,  or  thrush.    (4)  Acute  congestion 
and  various  forms  of  acute  inflammation, 
affecting  different  structures  of  the  throat, 
are  of  common  occurrence,  resulting  from 
causes  acting  either  locally  or  generally. 
The  cases  present  much  diversity  in  their 
severity,  depending  upon  the  extent,  seat, 
and   terminations    of    the  inflammation. 
(5)   Chronic  congestion  and  mflammation 
are  also  not  uncommon,  of  various  degrees, 
and  producing  different  effects  in  different 
cases.    (6)  Ulcerations  of  the  throat  are  of 
frequent  occurrence,  being  usually  depen- 
dent on  some  general  condition,  such  as 
syphilis,    scarlatina,    or    diphtheria;  but 
sometimes  purely  local  in  their  origin.  They 
may  become  sloughy  or  gangrenous,  causing 
much  destruction  of  the  tissues,  or  even 
opening  up  vessels,  and  thus  proving  fatal 


by  hsemorrhage.    The  after-effects  of  ulcer- 
ation may  be  evident  in  the  way  of  cica- 
trices or  bands,  contraction,  adhesions,  and 
permanent  loss  of  parts.    (7)  The  structures 
in  the  throat  are  very  liable  to  become  re- 
laxed, and  thus  to  produce  symptoms,  espe- 
cially _  the  uvula.     (8)  The  throat  may  be 
occupied  by  some  enlargement  or  morbid 
growth.    Here  may  be  mentioned  chronic 
enlargement  or  so-called  hypertrophy  of  the 
tonsils,  which,  however,  is  usually  the  result 
of  chronic  inflammation,  congestion,  or,  it  is 
said,  albuminoid  disease.  Post-pharyngeal 
adenoid  growths  are  now  believed  to  be  a 
common  cause  of  trouble  in  this  locality. 
Cancer  and  polypi  are  the  more  definite 
tumours  usually  met  with,  though  very  ex- 
ceptionally, and  cancer  may  proceed  to  ulcer- 
ation.   (9)  Malformations  are  not  uncom- 
monly of  importance  in  connexion  with  the 
throat.    The  size  of  the  pharyngeal  cavity 
varies  much  in  different  persons,  but  its 
unusual  smallness  may  be  of  more  or  less 
consequence.    Deformities  of  the  palate  are 
of  much  importance,  being  either  congenital 
or  the  result  of  disease.    (10)  Sensory  or 
rnotor  paralysis  involving  the  throat  is  some - 
times_  a  serious  affection.    The  condition  is 
especially  met  vrith  after  diphtheria,  or  in 
cases  of  labio-glosso-laryngeal  paralysis. 

Clinical  Signs.— The  symptoms  in  throat- 
affections  are  very  variable,  as  regards  their 
severity,  exact  nature,  and  combinations,  but 
they  are  more  or  less  of  the  following  nature  : 
(1)  Painful  or  other  abnormal  sensations  are 
usually  complained  of.     Pain  may  range 
from  mere  'sore-throat'  to  marked  suffer- 
ing; and  in  some  instances  it  is  attended 
with  throbbing,  or  shoots  towards  the  ear. 
Tenderness  is  also  very  common,  when  any- 
thing passes  over  the  surface,  or  even  when 
the  parts  are  moved  in  the  act  of  swallowing, 
and  the  painful  feeling  may  be  only  ex- 
perienced at  this  time.    Talking  or  cough- 
ing is  sometunes  painful.    Tenderness  may 
also  be  felt  when  pressure  is  made  over  the 
tonsils  firom  without.    Amongst  other  sensa- 
tions often  complained  of  are  a  sense  of  dry- 
ness,_  irritation,  fulness  or  tightness,  heat  or 
burning,  obstruction,  or  the  feeling  of  a 
foreign  body.    (2)  Not  only  may  the  act  of 
deglutition  be  painful,  but  in  throat-diseases 
it  is  often  attended  with  difficulty  in  various 
ways,  and  may  be  quite  impracticable  (see 
Deglutition,  Disorders  of).  (3)  Articulation 
is  affected  in  certain  conditions,  the  voice 
being  characteristically  altered,  and  becoming 
of  a  thick,  guttural,  or  nasal  quality.  In 
other  cases  it  is  sHghtly  rough  or  husky; 
and,  of  course,  it  is  likely  to  be  more  or  less 
hoarse  if  the  larynx  is  involved.  When 
the  palate  is  destroyed,  the  speech  is  per- 
manently affected.     (4)  In  some  forms  of 
throat-disease  the  breathing  is  obstructed 
owmg  to  swollen  structures,  deposits,  or 
growths  filling  up  more  or  less  the  passage 
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of  the  pharynx.  This  is  especially  felt  in  the 
recumbent  posture;  and  patients  suffering 
in  this  way  often  breathe  with  the  mouth 
wide  open,  and  snore  loudly.  The  breath 
may  have  an  unpleasant  or  even  foetid  smeU, 
as  the  result  of  morbid  states  of  the  throat. 
(6)  Throat-affections  frequently  excite  the 
acts  of  hawking  or  coughing,  and  various 
materials  are  thus  expelled  in  many  cases. 
It  may  also  be  mentioned  here  that  some 
irritation  in  the  pharynx  is  capable  of  causing 
reflex  vomiting.  (6)  Morbid  conditions  in 
this  part  may  give  rise  to  haemorrhage,  and 
this  occasionally  proves  of  a  serious  or  even 
fatal  character,  as  the  result  of  certain  de- 
structive lesions.  (7)  Physical  examination 
of  the  throat  is  of  essential  importance  in 
reveahng  its  morbid  conditions.  Inspection 
is  usually  sufficient,  with  the  aid  of  a  good 
light,  and  it  is  in  most  cases  necessary  to 
depress  the  tongue  by  means  of  the  finger, 
the  handle  of  a  spoon,  or  a  tongue-depressor. 
In  some  instances  it  is  requisite  or  more 
convenient  to  feel  the  parts  in  the  throat 
with  the  finger.  External  examination 
should  also  be  made  beneath  the  angles  of 
the  lower  jaw.  The  objective  conditions 
determined  by  physical  examination  will 
depend  on  the  nature  of  the  disease. 

Treatment. — For  the  treatment  of  the 
different  throat-affections  the  reader  must 
refer  to  the  articles  in  which  they  are  re- 
spectively discussed.  The  writer  only  men- 
tions the  subject  in  order  to  draw  attention 
to  two  points,  namely :  first,  the-  great  im- 
portance of  general  treatment  in  a  large 
proportion  of  cases  of  affections  of  the  throat ; 
secondly,  the  necessity  of  using  local  mea- 
sures efficiently,  when  these  are  required ; 
while  at  the  same  time  it  is  often  most 
desirable  that  the  parts  affected  should  be 
kept  as  much  at  rest  as  possible. 

Feedeeick  T.  Roberts. 

THROMBOSIS  {Bpon^os,  a  clot).  — 
Synon.  :  Fr.  Thrombose ;  Ger.  Thrombose.^ 

Definition. — The  coagulation  of  fibrin  in 
the  heart,  blood-vessels,  or  lymphatics  during 

life.  ,  , 

Desceiption. — Thrombosis  may  take  place 
in  the  heart,  the  arteries,  the  capillaries,  the 
veins,  and  also  in  the  lymphatics.  _  The 
coagulum  consists  of  fibrin,  entanghng  in  its 
meshes  a  larger  or  smaller  number  of  blood- 
globules,  which,  in  rapidly  formed  thrombi, 
consist  of  both  red  and  white  varieties,  and 
hence  the  thrombus  is  at  first  dark-coloured. 
In  slowly  formed  thrombi,  and  in  those  due 
to  projections  from  the  coats  of  the  vessels, 
the  red  cells  may  be  absent,  and  the  thrombus 
is  colourless  or  yellowish- white.  In  most 
thrombi  the  white  cells  are  present  in  much 
larger  proportion  than  in  normal  blood. 

When  a  thrombus  occupies  the  place  where 
coagulation  began,  it  is  called  a  x>rimitive 
thrombus;  when  it  gradually  extends  from 


this  point  along  the  vessel,  an  extension  or 
produced  thrombus.  This  extension  usually 
proceeds  along  the  vessel  to  its  jimction  with 
a  large  branch,  into  which  the  thrombus  may 
often  be  seen  to  project  with  a  rounded 
extremity,  and  this,  by  obstructing  the  blood- 
current,  may  again  form  the  starting-point, 
for  a  firesh  extension. 

Structurally,  thrombi  may  be  distinguished 
as  laminated,  and  non-laminated  or  v/niform.. 
The  former  result  from  a  process  of  con- 
tinuous, the  latter  from  one  of  intermitting 
coagulation.  In  laminated  thrombi  there  is 
often  a  layer  of  white  blood-ceUs  between 
the  laminae,  due  to  the  tendency  which  these 
bodies  have  to  wander  out  of  the  clot. 

Thrombi  may  further  be  distinguished  into 
parietal,  or  those  which  adhere  to  some  part 
of  the  waU  of  the  vessel ;  and  obliterating, 
or  those  which  completely  fill  the  vessel. 
Parietal  thrombi  are  generally  nearly  colom:- 
less,  and  are  due  to  some  roughness  or  other 
change  in  the  lining  membrane.  Obliterating 
thrombi,  which  are  at  first  colom-ed,  are 
produced  by  the  sudden  coagulation  of  the 
blood ;  the  thrombus  thus  formed  shrinks, 
and  leaves  a  space  which  again  fills  with 
blood  ;  this  again  coagulates,  and  so  complete 
obstruction  of  the  vessel  is  effected.  A  post- 
mortem coagulum  never  completely  fills  the 
vessel,  as,  after  the  shrinking  process  has 
taken  place,  there  is  no  fui-ther  supply  of 
blood  to  coagulate.  Other  points  of  dis- 
tinction between  post-mortem  coagula  and 
thrombi  are  these — the  former  are  never 
laminated;  they  are  looser  in  texture,  and 
moister  ;  they  do  not  adhere  so  closely  to 
the  wall  of  the  vessel ;  and  though  they  may 
be  either  coloured  or  colourless,  they  never 
present  the  appearances  due  to  the  subsequent 
changes  which  take  place  in  thrombi. 

Changes  in  Theombi. — The  first  change 
observed  after  the  thrombus  has  shrimken 
and  become  denser  is  decolorisation.  The 
colouring-matter  dissolves  out  of  the  blood- 
globules,  becomes  diffused,  and  is  trans- 
formed. The  thrombus  accordingly  changes 
from  dark  red  to  tawny,  and  finally  to  & 
yellowish-white  ;  and  at  the  same  time  it 
loses  its  soft  elastic  texture,  and  becomes 
tougher,  denser,  or  even  somewhat  friable. 

The  subsequent  changes  vary.  First,  a 
process  of  shrinking  and  drying  up  may 
occur,  by  which  the  thrombus  gets  converted 
into  a  tough  leathery  substance,  which  may 
even  become  calcified,  and  in  this  way  are 
formed  the  concretions  in  veins  known  as 
phleboliths. 

Secondly,  softening  may  take  place  ;  this 
may  be  due  either  to  a  process  of  molecular 
disintegi-ation,  or  more  rarely  to  suppuration. 
In  the  former  case  the  thrombus  hqueties 
into  a  milky  fluid,  consisting  of  an  oily  and 
granular  detritus,  the  process  begmnmg  m 
the  centre.  In  the  heart  this  change  often 
occurs  m  the  layers   of  fibrm  entangled 
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among  the  trabeciilae,  or  in  the  globular 
masses  which  sometimes  project  from  them 
into  the  cavities,  thus  giving  rise  to  the 
formation  of  cysts. 

Suppuration  is  occasionally  seen  in  the 
thrombi  of  veins  surrounded  by,  or  leading 
from,  inflamed  parts ;  a  multiplication  of 
leucocytes  takes  place  in  the  thrombus, 
either  by  proliferation  or  immigration,  and 
the  whole  softens  down  into  a  purulent  fluid. 
In  these  cases  the  wall  of  the  vein  itself  is 
always  inflamed.  These  softened  and  broken- 
down  thrombi  are  a  common  cause  of  em- 
bolisms. 

Lastly,  the  thrombus  may  become  organ- 
ised.   Organisation  has  been  chiefly  studied 
in  wounds  and  ligatures  of  arteries  and  veins, 
and  the  appearances  have  been  very  dif- 
ferently interpreted  by  different  obsen'ers. 
According  to  one  opinion,  the  thrombus  itself 
becomes  organised ;   the  white  blood-cells 
contained  in  it,  or  immigrant  leucocytes  from 
the  yasa  vasorum,  as  proved  by  including  a 
portion  of  vein  between  two  ligatiu-es  and 
impregnating    the    blood  with  vermilion 
(Bubnoff),  become  converted  into  stellate 
connective-tissue  corpuscles,  with  interlacing 
processes;  new  vessels  permeate  the  clot 
along  the  line  of  the  stellate  processes  from 
the  imobstructed  portion  of  the  artery  or 
vein,  and  form  anastomoses  with  offshoots 
from  the  vasa  vasorum  perforating  the  tunica 
intima,  which  disappears  ;  and  thus  a  vascu- 
lar reticulated  connective  tissue  is  formed, 
in  the  meshes  of  which  lie  the  remains  of  the 
red  blood-globules  and  fibrin  of  the  clot.  The 
progressive  dilatation  of  the  newly  formed 
vessels    gradually  renders   the  thrombus 
cavernous ;  and  finally,  by  their  coalescence, 
it  entirely  disappears,  and  the  vessel  again 
becomes  pervious.    Cornil  and  Eanvier  dis- 
pute the  correctness  of  these  observations, 
and  assert  that  the  appearances  are  really 
due  to  the  outgrowth,  from  the  tunica  intima, 
of  vascular  granulations   penetrating  the 
thrombus,  which  gradually  disappears  with- 
out takmg  any  part  ia  the  formation  of  the 
reticulated  coimective  tissue  which  is  found 
•occupying  its  place. 

Pathology.— According  to  the  views  of 
coagulation  now  entertained,  the  formation 
of  fibrin  is  due  to  the  interaction  of  two  sub- 
stances present  in  the  blood-plasma:  fibrino- 
gen and  a  ferment  (see  Blood,  Morbid 
Conditions  of).  The  ferment  is  beheved  to 
be  contained  in  the  white  blood-ceUs,  and  is 
m  all  probabUity,  partly  derived  from  these 
bodies,  for  in  aU  spontaneously  coagulable 
fluids  white  blood-cells  are  present,  and  where 
they  are  absent  coagulation  does  not  take 
place.  Even  m  the  blood,  when  coagulation 
IS  retarded,  as  by  keeping  horse's  blood  in  a 
tube  formed  of  the  excised  jugular  vein,  it  is 
found  that  the  upper  layers,  from  which  the 
white  cells  have  subsided,  coagulate  verv 
imperfectly,  while  a  firm  clot  forms  in  the 


lower  layers,  where  the  corpuscles  are 
numerous.  The  white  blood-cells  also  are 
often  seen  to  form  the  starting-point  from 
which  the  threads  of  fibrin  form. 

The  nature  of  the  process  of  coagulation  is 
still  very  obscure.  It  does  not  appear  to 
resemble  a  chemical  precipitate. 

As  the  two  factors  of  coagulation,  fibrino- 
gen and  the  ferment,  are  always  present 
in  the  healthy  blood-plasma,  it  is  evident 
that  there  must  be  some  restraining  influence 
which  prevents  coagulation  ;  and  the  cause 
of  thrombosis  must  be  looked  for  in  the 
removal  or  weakening  of  this  influence. 
According  to  Briicke,  contact  with  the  healthy 
lining  membrane  of  the  vessels  prevents  the 
blood  from  coagulating ;  consequently  any 
structural  change  in  this  membrane  is  liable 
to  cause  thrombosis.    The  presence  of  a 
foreign  body  produces  the  same  effect,  and 
a  thrombus  itself  acts  as  a  foreign  body. 
Eetardation  or  arrest  of  the  blood-current  is 
also  a  common  cause  of  thrombosis.  Loss 
of  motion  in  itself  tends  to  retard  coagulation, 
but  free  circulation  is  necessary  for  the  main- 
tenance of  the  nutrition  and  integrity  both 
of  the  vessels  and  the  white  blood-cells; 
hence  stagnation  tends  to  cause  thrombosis 
by  removing  the  restraining  influence  of  the 
healthy  vascular  wall,  and  also  by  setting 
free  the  ferment  from  the  white  corpuscles  ; 
moreover,  the  motion  of  the  blood  maintains 
the  contact  between  each  particle  and  the 
lining  membrane  of  the  vessels,  and  so  pre- 
vents coagulation. 

According  to  many  modern  observers,  an 
important  part  in  the  coagulation  of  the 
blood  is  taken  by  the  bodies,  whose  exact 
nature  is  still  vmdetermined,  called  blood- 
plates  or  plaques.  Eberth  and  Schimmel- 
busch  find  that  if  the  inner  coat  of  a  vessel  be 
injured,  and  at  the  same  time  the  circulation 
be  retarded,  the  blood-plates  adhere  to  the 
injured  spot  in  layers,  often  entangling  among 
them  leucocytes.  The  blood-plates  then 
become  granular,  and  fuse  together  into  a 
colourless  thrombus,  which  may  block  the 
vessel.  _  To  this  process  they  give  the  name  of 
conglutination,  and  to  this  ordinary  coagula- 
tion may  be  added.  Bizzozero  considers 
that  coagulation  is  produced  by  the  disin- 
tegration of  the  blood-plates,  and  denies  the 
influence  of  the  white  cells  ;  but  this  is  very 
doubtful. 

The  principal  causes,  therefore,  of  throm- 
bosis are  alterations  in  the  lining  membrane 
of  the  vessels,  and  retardation  or  arrest  of  the 
circulation  ;  to  these  may  be  added  the  pre- 
sence of  foreign  bodies,  and  probably  also  the 
microzymes  of  septic  processes. 

Hyperinosis,  or  increase  in  the  constituents 
of  the  fibrin,  "and  diminished  fluidity,  as  in 
cholera,  can  only  be  regarded  as  predisposing 
causes  requiring  retardation  of  the  circulation 
to  take  effect. 
Eetardation  of  the  circulation  being  one  of 
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the  most  important  causes  of  thrombosis,  we 
find,  as  might  be  expected,  that  its  most 
frequent  seat  is  the  veins,  where  the  circula- 
tion is  naturally  feeble. 

Varieties.  —  1.  Venous. — The  principal 
causes  of  venous  thrombosis  are  two.  The 
first  of  these  is  wounds  and  injuries  of  veins, 
where  the  formation  of  thrombi  is  the  natural 
way  of  arresting  haemorrhage.  The  thrombus 
may  extend  along  the  vein  from  its  primitive 
seat,  and  thus  cause  blocking  of  venous 
trunks  at  a  distance  from  the  site  of  the 
injury.  This  is  often  seen  after  parturition, 
when  thrombosis  of  the  uterine  sinuses  may 
extend  to  the  iliac  and  femoral  veins. 
Secondly,  inflammation  of  the  coats  of  the 
vein,  by  altering  the  condition  of  the  lining 
membrane,  may  cause  thrombosis ;  but  in 
many  cases  of  phlebitis  the  thrombosis  is 
the  primary  change,  and  the  inflammation 
of  the  coats  is  set  up  by  it.  Other  causes 
of  venous  thrombosis  are  pressure  on  the 
veins ;  dilatation ;  and  arrest  of  the  circulation 
in  the  capillary  territory  of  the  vein,  as  from 
emboUsm  or  inflammatory  stasis.  Hence 
we  occasionally  find  the  veins  leading  from 
inflamed  organs  thrombosed.  Lastly,  throm- 
bosis of  the  veins  is  not  infrequently  due  to 
retardation  of  the  circulation,  owing  to  failure 
of  the  propelling  power  of  the  heart,  in  cases 
of  marasmus  and  exhausting  diseases. 
These  thrombi  are  most  frequently  met  with 
in  the  veins  of  the  lower  extremities  and 
pelvis,  next  in  the  sinuses  of  the  dura  mater. 

According  to  Kohler  and  Hanan  many  of 
these  marantic  thrombi  are  to  be  ascribed  to 
an  increased  formation  of  ferment,  a  '  ferment 
intoxication ; '  and  the  local  retardation  of  the 
circulation  only  determines  the  seat  of  the 
thrombosis. 

2.  Arterial. — Apart  from  wounds  and 
injuries,  thrombosis  of  the  arteries  is  most 
frequently  caused  by  degeneration  of  the 
lining  membrane,  giving  rise  to  rough  sur- 
faces to  which  the  coagula  attach  themselves, 
and  to  aneurysms  in  which  the  coagulation 
is  due  to  stagnation;  aneurysmal  thrombi 
are  commonly  laminated.  Arrest  _  of  the 
circulation  from  any  cause,  as  embolism,  will 
also  cause  thrombosis. 

Thrombosis  of  the  larger  arteries,  without 
alteration  of  the  Uning  membrane,  is  most 
probably  always  the  result  of  embolism,  the 
embolus  being  usually  derived  in  the  systemic 
arteries  from  thrombi  of  the  heart,  the  result 
of  asystole.  Of  this  nature  are  the  cases  of 
thrombosis  and  gangrene  of  the  extremities 
which  sometimes  occur  in  fevers  and  wast- 
ing diseases.  Thrombosis  of  the  pulmonary 
artery  may  be  produced  in  a  similar  manner, 
or  the  embolus  may  be  derived  from  a  throm- 
bus in  the  veins. 

3.  CarcZiac— Thrombosis  of  the  heart  may 
be  caused  by  endocarditis,  the  thrombi  then 
usually  formuig  caps  to  the  inflammatory 
outgrowths  or  vegetations.    Large  thrombi 


are  most  commonly  caused  by  imperfect, 
emptying  of  the  cavities  and  consequent  stag- 
nation, due  either  to  stenosis  of  the  orifices, 
or  to  want  of  tone  in  the  muscular  walls. 
Thrombi  may  also  extend  into  the  right 
auricle  from  the  venae  cavse. 

4.  Capillary. — Capillary  thrombosis  may 
be  due  to  extension  from  the  veins  and 
arteries,  or  it  may  be  primary.  In  the  latter 
case  the  conditions  which  cause  it  are  imper- 
fectly known ;  aggregations  of  white  blood- 
globules  will  often  block  the  capillaries  and 
small  vessels  in  the  manner  of  thrombi,  but 
this  condition  is  usually  transient,  and  not 
attended  by  true  coagulation.  The  inhibitory 
influence  of  the  lining  membrane  of  the 
blood-vessels  is  so  powerful  in  the  capillaries 
that,  as  long  as  their  stinctiu-e  remains  in- 
tact, coagulation  rarely  takes  place.  Thus 
inflammatory  stasis,  or  obstruction  of  the 
afferent  artery  by  embolism,  may  exist  for 
a  considerable  time  without  the  blood  in  the 
capillaries  coagulating. 

5.  Lymphatic. — Thrombosis  of  the  lym- 
phatics has  been  chiefly  observed  in  the 
puerperal  condition,  in  the  lymphatics  of  the 
uterus  and  their  continuations  to  the  lumbar 
glands,  and  in  rare  instances  in  the  thoracic 
duct.  It  is  probably  due  to  alteration  in  the 
constitution  of  the  lymph,  normal  lymph 
having  very  slightly  coagulable  properties. 

Symptoms. — The  symptoms  of  thrombosis 
are  those  of  arrest  of  the  circulation,  and 
they  differ  according  to  the  vessel  affected. 
In  the  veins,  if  a  main  trunk  be  obstructed, 
so  that  a  sufficient  collateral  circulation  can- 
not be  rapidly  established,  the  effects  produced 
are  passive  hypersemia,  venous  dilatation, 
transudation  of  serum,  and  sometimes  haemor- 
rhage in  the  territory  of  the  blocked  vein, 
with  enlargement  of  the  collateral  channels. 
In  extreme  cases  moist  gangrene  may  result. 
Thus,  according  to  the  vera  affected,  we  may 
have  anasarca  of  an  extremity,  ascites,  or 
hydrothorax ;  haemorrhage  from  the  stomach, 
mtestine,  or  kidney;  oedema  and  cyanosis  of 
the  face  and  neck  ;  and  so  on.  The  symptoms 
of  arterial  thrombosis  are  in  the  main  those 
which  are  elsewhere  described  as  occiur- 
ring  when  the  artery  is  blocked  by  embolism 
{see  Embolism).  Coagulation  of  blood  in 
the  cavities  of  the  heart  is  described  in  a 
separate  article.    See  Heart,  Thrombosis  of. 

Treatment. — The  treatment  of  thrombosis 
varies  according  to  the  seat  of  the  process. 
See  Aorta,  Diseases  of;  Brain,  Vessels  of, 
Diseases  of;  Heart,  Thrombosis  of;  and. 
Veins,  Diseases  of.  Caylet. 

THRUSH.— A  parasitic  stomatitis.  See 
Mouth,  Diseases  of. 

THYMUS  GLAND,  Diseases  of.— 
Synon.  :  Fr.  Maladies  du  Thymus;  Ger. 
EranJcheiten  der  Thymusdriise. 

In  consequence  of  the  atrophy  of  this  organ 
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in  early  Kfe,  Kttle  notice  has  been  taken  of  it, 
either  in  its  healthy  state  or  when  affected 
by  disease. 

According  to  the  researches  of  Sir  John 
Simon,  the  thymus  gland  reaches  matm-ity 
in  the  child  at  the  age  of  two  years ;  it 
remains  more  or  less  perfect  up  to  eight  to 
twelve  years;  then  it  rapidly  decreases  in 
size,  the  glandular  substance  becoming  con- 
verted into  fat ;  and  at  the  age  of  twenty 
years  there  is  no  trace  of  the  organ  left.  At 
birth  its  weight  is  in  proportion  to  the 
weight  of  the  child.  Taking  22  grs.  to  the 
lb,  to  be  the  usual  proportion,  100  to  200 
grains  wiU  be  the  weight  of  the  gland  at 
birth.  From  investigations  made  on  young 
and  hybernating  animals,  it  appears  that  i 
the  greater  the  ratio  of  respiratory  and  mus- 
cular activity,  the  speedier  is  the  dechne  | 
of  the  gland.  Consequently  Sir  John  I 
Simon  thinks  '  the  thymus  fulfils  its  use  as 
a  sinking  fund  of  movement  in  the  service  of 
respiration.' 

Summary  of  Diseases. — Instances  both 
of  excessive  growth  and  of  prolonged  exist-  { 
ence  of  the  thymus  have  been  reported.  A 
hst  of  such  cases  was  published  by  the  late  I 
Mr.  Alexander  Bruce.  In  a  healthy  boy, 
aged  fourteen,  killed  by  an  accident,  the 
gland  was  found  to  weigh  620  grains ;  in  a 
limatic,  aged  twenty-one  years,  300  grains ; 
in  a  woman,  aged  twenty-nine  years,  57 
grains  ;  in  another  woman,  aged  forty  years, 
30  grains.  Krause  mentions  three  cases, 
aged  twenty-five,  twenty-five,  and  twenty 
years,  wherein  the  glands  weighed  respec- 
tively 292,  380,  and  356  grains. 

The  actual  diseases  of  the  thymus  gland 
which  have  been  recorded  are :  (1)  Inflam- 
mation, followed  by  suppuration.  In  one 
such  instance  the  abscess  burst  into  the 
trachea.  Syphilis  has  been  stated  to  be  a 
cause  of  inflammation  of  the  embryonic 
gland.  (2)  Fatty  degeneration  of  the  gland. 
(3)  Tubercular  deposit  in  the  gland.  (4) 
Malignant  disease.  (5)  Enlargement  of  the 
gland  in  leucocythaemia ;  and  in  (6)  lymph- 
adenoma.  (7)  Calculi  have  been  found  em- 
bedded in  the  gland-substance. 

Cases  have  been  reported  of  children  dying 
from  suffocation,  with  no  other  cause  assigned 
for  their  death  than  pressure  on  the  trachea 
of  an  enlarged  thymus  gland.  Considering 
Its  position,  between  the  sternum  and  the 
wmdpipe,  and  the  smaU  power  of  resistance  i 
possessed  by  the  rings  of  the  trachea  during  [ 
mfantile  life,  an  enlarged  thymus  may  be  i 
a  possible  cause  of  suffocation.  j 
In   connexion  with  enlargement  of  the  ' 
gland,  a  respiratory  afiection  called  'thymic  ' 
asthma '  has  been  recognised.    It  is  also  I 
named  after  two  physicians,  '  Kopp's '  or 
'Millar's'  asthma;  but  the  majority  of 
xvriters  on  diseases  of  children  deny  the 
existence  of  such  a  malady. 

PuGiN  Thornton. 

II. 


THYROID  GLAND,  Diseases  of.— 
Synon.  :  Fr.  Maladies  de  la  Glande  Thy. 
r6oide;  Ger.  Krarnhheiten  der  Schild- 
druse. 

Goitre  is  the  most  common  affection  of  the 
thyroid ;  and  associated  with  it,  but  as  a  less 
prevalent  disease,  is  exophthalmic  goitre. 
See  GoiTKB ;  and  Exophthalmic  Goitre. 

The  causes  of  goitre,  such  as  iron  in  the 
drinking-water,  the  practice  of  carrying 
weights  upon  the  head,  the  habitual  exertion 
of  mountain  exercise,  all  point  to  the  fact 
that  the  thyroid  gland  is  closely  connected 
with  the  circulatory  system. 

The  diseases  of  the  thyroid  gland  other  than 
goitre  are  rare.  They  comprise:  (1)  Acute 
Inflammation;  (2)  Hydatid  Cysts;  (3)  Cal- 
careous Deposit  in  the  Gland;  (4)  Cancer; 
(5)  Sarcoma;  (6)  Eecurrent  Thyroid  Tu- 
mour. Fatty  degeneration  of  the  thyroid  is 
of  doubtful  occurrence.  Enlargement  of  the 
gland  occasionally  occurs  in  leucocythasmia, 
and  in  lymphadenoma.  The  gland  is  some- 
times absent,  or  an  accessory  lobe  may  be 
present.  It  may  degenerate  in  old  people. 
The  morbid  states  of  the  thyroid  gland  in 
cretinism  and  myxcedema  are  separately  de- 
scribed (see  Cretinism;  and  Myxcedema). 
The  following  affections  alone  require  brief 
notice. 

1.  Acute  Inflammation.  —  Synon.  . 
Thyroiditis. — This  disease  occurs  in  three 
forms  :  (a)  idiopathic ;  (&)  metastatic  ;  and 
(c)  traumatic. 

(a)  Idiopathic  thyroiditis  is  the  rarest 
of  these  forms  of  inflammation.  It  chiefly 
attacks  young  people,  and  is  generally  due 
to  sudden  changes  of  temperature. 

(6)  Metastatic  thyroiditis  is  rarely  observed 
as  a  complication  of  acute  infectious  dis- 
eases, especially  typhus,  puerperal  fever,  and 
pyaemia.  _  It  has  also  been  met  with  in 
pneumonia  and  bronchitis ;  and  in  connexion 
with  orchitis. 

(c)  Traumatic  thyroiditis  usually  results 
in  suppuration.  Sphacelus  of  the  gland  is 
a  possible  result  of  active  suppm-ation--a 
result  not  necessarily  followed  by  any  further 
mischief. 

Symptoms.— All  three  forms  of  thyroiditis 
cornmonly  produce,  amongst  other  symptoms 
which  do  not  call  for  special  description 
here,  dyspnoea  and  dysphagia. 

Treatment. — The  treatment  of  inflamma- 
tion of  the  thyroid  gland  consists  in  applying 
leeches  and  ice,  and  in  using  other  anti- 
phlogistic remedies.  Deep-seated  suppura- 
tion should  be  reHeved  by  an  early  incision 
otherwise  the  pus  may  find  its  way  into  the 
trachea  or  beneath  the  fascia.  The  best  plan 
for  opening  the  abscess  is  by  means  of  the 
trocar  and  cannula. 

2.  Hydatid  Cysts.— Echinococci  have, 
in  a  few  cases,  produced  an  enlargement  of 
the  thyroid  gland.  These  hydatid  cysts  are 
difficult  to  diagnose  from  goitrous  cysts  until 
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fche  fluid  contents  have  been  examined 
microscopically. 

3.  Calculi.  —  These  bodies  have  been 
found  embedded  in  the  substance  of  the 
thyroid.  The  writer  has  met  with  a  specimen 
in  which  the  calculus  was  the  size  of  a 
walnut,  and  almost  entirely  took  the  place 
of  the  gland-substance  of  one  lobe. 

4.  Cancer. — Primary  cancer  of  the  gland 
is  a  rare  disease.  It  is  met  with  in  two 
forms— encephaloid  and  scirrhus.  Cancer  is 
not,  it  would  appear,  so  commonly  developed 
in  a  healthy  gland  as  in  one  already  affected 
by  goitrous  degeneration.  Secondary  cancer 
of  the  thyroid  may  also  occur. 

Symptoms  and  Diagnosis.  —  The  special 
symptoms  caused  by  malignant  disease  of 
the  thyroid  are  dyspnoea  and  dysphagia.  The 
trachea  and  oesophagus  may  be  involved  in 
the  disease.  Very  commonly  one  or  both 
recurrent  laryngeal  nerves  are  included  in 
an  extension  of  the  growth,  and  sometimes 
also  the  large  vessels  and  nerves  of  the  neck. 
Cancerous  disease  of  the  thyroid  is  probably 
present  when  there  is  a  rapid  enlargement 
of  the  gland,  followed  in  an  early  stage  by 
duskiness  of  the  skin  over  the  most  prominent  j 
parts  of  the  swelling.  Superficial  ulcera-  [ 
tion  at  a  later  date,  often  accompanied  by 
haemorrhage,  and  the  general  condition  of 
the  patient,  will  render  the  diagnosis  clearer. 

Treatment.  —  The  only  available  treat- 
ment is  entire  removal  of  the  gland,  and 
this,  to  be  of  service,  must  be  carried  out  at 
an  early  stage  of  the  disease. 

5.  Sarcoma. — Sarcoma  may  be  developed 
in  the  substance  of  a  healthy  thyroid  gland, 
or  in  one  already  affected  by  goitrous  disease. 
Thyroid  sarcoma  is,  according  to  Liicke  of 
Strasburg,  rapid  in  its  growth,  not  exceeding 
a  year  in  duration.  It  requires  removal  of 
the  entire  gland. 

6.  Recurrent  Thyroid  Tumour. — 
An  exceedingly  interesting  class  of  cases 
has  been  recognised  within  the  last  few 
years,  in  which  tumours,  growing  simulta- 
neously in  various  bones,  such  as  the  skull, 
vertebrse,  and  femur,  and  in  the  lungs  and 
glands,  have  appeared,  on  examination,  to 
be  secondary  to  a  simple  adenomatous  en- 
largement of  the  thyroid  gland,  and  have 
presented  microscopic  characters  precisely 
similar  to  that  disease.    See  Tumours. 

Therapeutic  Action  and  Uses  of 
Thyroid  Gland.— The  thyroid  gland  is  now 
employed  as  a  valuable  therapeutic  agent, 
•especially  in  the  treatment  of  cretinism, 
myxcedema,  and  skin-disease.  See  Myx- 
edema. PuGiN  Thornton. 

TIC-DOULOUREUX  (Fr.)— Synon.  : 
Facial  Neuralgia ;  Prosopalgia. 

Definition.— Neuralgia  of  the  trigeminal, 
trifacial,  or  fifth  nerve. 

One  alone,  more  often  two,  but  rarely  aU 


three  divisions  of  the  fifth  nerve  of  one  side 
may  be  coincidently  the  seat  of  neuralgia. 
It  is  less  common  for  the  third  division 
to  suffer  than  the  first  and  second.  Tic  has 
often  been  preceded  or  followed  by  neuralgia 
in  other  districts,  especially  in  the  occipital 
nerve. 

Etiology. — Trigeminal  neuralgia  is  rare 
in  young  children,  but  may  occasionally 
occur  in  them,  associated  with  delayed  or 
irregular  eruption  of  the  permanent  teeth. 
In  these  circumstances,  it  is  sometimes  ac- 
companied by  epileptic  convulsions.  In  its 
megrim  shape,  it  almost  always  attacks  the 
sufferer  at  some  time  during  the  period  of 
bodily  development.  According  to  the  late 
Dr.  Anstie,  the  middle  period  of  life  is  not 
fruitful  in  first  attacks  of  trigeminal  neuralgia, 
but,  given  a  declared  neuralgic  tendency,  the 
wear  and  tear  of  this  stage  tend  much  to 
recall  it.  In  women  utero-gestation,  the 
exhaustion  fi:om  haemorrhage  at  parturition, 
menorrhagia,  or  over-sucklmg,  as  well  as  the 
sexual  changes  in  middle  life,  are  especially 
prone  to  reproduce  facial  neuralgia.  It  is, 
however,  in  the  period  of  degeneration  that 
the  worst  and  most  intractable  instances 
occur. 

The  term  '  brow  ague '  is  still  firequently 
apphed  to  a  neuralgia  of  the  first  division  of 
the  trigeminal,  which  cannot  always  be  re- 
ferred to  a  malarious  origin.  Formerly,  when 
malarious  fevers  were  rife  in  this  coimtry, 
such  an  affection  was,  doubtless,  of  common 
occurrence ;  but  at  the  present  day,  owing 
to  drainage  and  cultivation,  it  is  rare  for 
this  cause  to  be  in  operation.  Cases  do, 
however,  occur,  and  these  may  usually  be 
recognised  by  regular  periodicity  in  the 
attacks  of  pain,  a  semi-algide  condition  of 
the  system,  and  the  rapid  and  effectual 
influence  of  quinine.  Cold  vraid,  especially 
with  a  moist  atmosphere,  has  an  imdoubted 
influence  in  starting  neuralgia  of  the  fifth 
nerve,  the  unprotected  condition  of  the  face 
explaining  probably  its  pecuhar  Uability  to 
be  so  attacked.  There  appears  reason  to 
think,  however,  that  when  damp  with  cold 
excites  an  attack  of  neuralgia,  there  must  be 
at  the  same  time  a  peculiar  condition  of  the 
system,  or  neuralgia  of  the  fifth  would  be 
much  more  common  in  this  climate  than  it 
is.  Such  a  condition  is  probably  of  a  rheu- 
matic or  gouty  natm-e,  and  the  cold  seems  to 
start  a  subacute  inflammation  in  the  sheath 
of  the  nerve.  As  regards  other  general  con- 
ditions predisposmg  to  the  affection,  they  are 
those  common  to  neuralgia.   See  Neuralgia. 

Injury  of  the  nerve  ;  foreign  bodies,  irrita- 
ting either  this  or  some  other  nerve  ;  morbid 
growths  of  bone,  especially  such  as  cause 
contraction  of  bony  canals  traversed  by 
branches  of  the  nerve  ;  and  syphilitic  perios- 
titis, may  act  as  exciting  causes  of  tic- 
douloureux.  Or  the  immediate  cause  may 
be  in  the  floor  of  the  cranium,  in  the  form  of 


TIC-DOULOUEEUX 


1038 


tumours  or  disease  of  bone  or  of  membranes, 
aneurysm,  or  abscess. 

Symptoms. — Some  obscure  feeling  of  dis- 
comfort may  precede  the  outburst  of  actual 
pain,  or  this  may  occm*  suddeulj^  and  without 
warning  in  some  part  of  the  district  supplied 
by  the  fifth  nerve.  There  will  be  one  or  Inore 
foci  from  which  the  pain  will  seem  to  emanate 
in  swift  flashes,  a  dull  aching  remaining 
in  the  intervals,  of  a  very  wearying  character. 
Generally  short-lived  at  first,  the  paroxysms 
of  dai-ting,  burning,  boring  pain  gradually 
increase  in  severity  and  duration.  The 
patient  sometimes  cringes  under  the  violence 
of  the  agony.  When  fairly  pronounced,  there 
is  a  gi'eat  tendency  to  the  excitement  of  a 
paroxysm  by  the  influence  of  such  sHght 
irritants  as  a  current  of  air,  a  sudden  noise,  or 
the  muscular  movements  concerned  in  speak- 
ing, laughing,  chewing,  blowing  the  nose,  or 
coughing.  The  attack  of  tic  may  vary  to  any 
extent  in  degree  and  duration,  from  a  short- 
lived paroxysm  which  never  returns,  to  a 
disease  of  the  most  obstinate  character,  em- 
bittering, with  more  or  less  constantly  re- 
peated attacks,  the  whole  of  a  long  life.  In 
such  cases  it  has  a  tendency  to  remit  during 
the  course  of  severe  intercurrent  diseases. 

When  the  ophthalmic  division  of  the  nerve 
is  affected,  it  sometimes  happens  that  the  first 
notice  of  the  attack  is  an  exceeding  soreness 
of  some  spot  on  the  scalp,  recognised  only 
on  brushing  the  hair,  and  this  is  followed 
some  hours  afterwards  by  pains  in  the  branch 
of  nerve  distributed  to  this  point.    The  pains 
are  most  marked,  and  tenderness  on  pressure 
can  generally  be  noted,  in  one  or  more  of  the 
following  places  :  the  supra-orbital  notch,  at 
a  point  a  little  above  the  parietal  eminence, 
in  the  upper  eyeHd,  at  the  junction  of  the 
nasal  bone  with  its  cartilage,  within  the  eye- 
ball, or  at  the  inner  angle  of  the  orbit.  There 
is  often  _  lacrymation,  with  redness  of  the 
conjunctiva,  and  sometimes  intolerance  of 
light.    There  is  sometimes  so  much  tender- 
ness that  the  patient  cannot  wear  a  hat,  or 
even  wash  his  forehead.    Or  he  may  be 
unable  to  blow  his  nose.    If  one  or  two  hairs 
be  drawn  over  this  hypersesthetic  surface,  it 
will  be  found  that  the  tactile  discrimination 
IS  dmiimshed,  as  compared  with  the  corre- 
sponding region  of  the  opposite  side.  The 
pain  is  sometimes  described  as  shooting  in 
the  upper  eyelid,  or  going  between  the  eye- 
ball and  the  cavity  of  the  orbit,  extending 
thence  over  the  brow,  as  though  the  forehead 
were  being  slit  open.    Pressure  upon  the 
parietal  emmence  wiU  send  a  sort  of  heavy 
dull  shock  into  the  eye.    To  neuralgia  of  this 
division,  m  consequence  of  the  pain  being 
hmited  to  one-half  of  the  anterior  aspect  of 
the  head,  the  term  hemicra/rda  has  been 
applied,  whence  the  migrcmte  of  the  French 
and  the  vernacular  '  megrim,'  The  neuralgic 
affection  constitutes,  however,  only  a  portion 
of  the  complex  group  of  phenomena  to  which 


the  term  '  migraine  '  is  properlv  applicable, 
and  which  may  include,  besides,  subjective 
sensations  of  dazzling  lights  or  colours,  often 
of  a  zigzag  shape,  transient  hemiopia,  vertigo, 
unilateral  numbness  and  tingling  of  extremi- 
ties, impairment  of  speech,  nausea,  and 
vomitmg.    See  Megrim. 

When  the  superior  maxillary  cimision  is  in 
fault,  violent  pain  is  experienced  in  the  cheek- 
bone or  jaw,  or  in  both,  points  of  tenderness 
being  found  at  the  site  of  emergence  of  the 
infra-orbital  nerve,  over  the  malar  bone,  or 
on  the  gum  of  the  upper  jaw.  The  attacks  of 
pain  are  sometimes  accompanied  by  profuse 
watery  secretion  from  the  nasal  and  buccal 
mucous  membranes.  There  may  be  swelling 
and  acute  sensitiveness  of  the  Hp  and  nostril, 
the  slightest  contact  with  which  causes  pain 
to  shoot  widely  in  various  directions,  some- 
times appearing  to  affect  distant  parts  of  the 
body._  Acute  pain  may  also  occur  in  the 
parotid  gland,  accompanied  by  a  great  flow 
of  sahva ;  and  also  in  the  teeth. 

When  the   third  division  is  attacked, 
points  of  intensity  may  be  found  on  the 
temple,  a  little  in  front  of  the  ear,  at  the 
place  pf  exit  of  the  inferior  dental  nerve,  at 
the  side  of  the  tip  of  the  tongue,  or  more 
rarely  in  the  lower  lip.    The  writer  has  met 
vsdth  cases  in  which  neuralgia  of  this  division, 
attacking  both  sides  of  the  lower  jaw  and 
the  under-surface  of  both  borders  of  the 
tongue,  occurred  m  plunges  of  agony  which 
caused  the  patient  to  utter  a  kind  of  shriek- 
ing groan,  and  the  head  was  jerked  con- 
vulsively.   Such  attacks  may  be  brought  on 
by  chewing,  swallowing,  and  even  by  speak- 
ing. In  other  cases  the  pain  may  be  entirely 
localised  in  one  side  of  the  tongue-tip,  but 
here  at  times  it  is  so  intense  that  the  patient 
rolls  on  the  floor  in  agony.    To  cases  of  this 
kind,  marked  by  lightning-like  seizures  of 
exquisite   character,   and  accompanied  by 
spasmodic  movements  of  the  facial  muscles, 
the  term  epileptiform  newalgia  is  some- 
times applied.    Hereditary  tendency  to  in- 
sanity sometimes   accompanies  this  form. 
The  lingual  branch  of  the  fifth  is  happily  not 
so  often  affected  as  the  other  portions,  for 
there  is  probably  no  form  of  neuralgia  in- 
volving more  exquisite  suffering.    When  the 
auriculo-temporal  division  is  affected,  pain  is 
situated  in  the  outer  auditory  meatus  and 
temple.    Many  cases  of  so-called  earache 
are  doubtless  examples  of  neuralgia  affecting 
this  nerve. 

There  is  a  variety  of  trigemiaal  neuralgia 
which  is  known  as  clavus  hystericus,  and 
which  occurs  chiefly,  but  by  no  means  solely, 
in  females,  and  affects  the  period  of  bodily 
deyelopnaent. .  It  is  characterised  by  intense 
pain,  limited  to  one  or  two  small  points  (the 
parietal,  or  supra-orbital),  and  resembling 
the  driving  of  a  nail  into  the  skull.  It 
occurs  most  often  in  the  anfemic,  and  has 
firequently  been  mistaken,  with  unfortunate 
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results,   for   some   inflammatory  affection 
demanding  depletory  measm'es. 

In  severe  tic-dotilomreux  the  facial  muscles, 
those  of  the  tongue,  and  even  sometimes 
those  rotating  the  head,  may  be  spasmodi- 
cally contracted  by  reflex  action  {see  Fifth 
Nerve,  Diseases  of).    With  supra-orbital 
neuralgia  there  may  be  blepharospasm  or 
strabismus.     The  writer  once  saw  a  patient 
liable  to  neuralgia  of  the  supra-orbital  divi- 
sion for  a  period  of  twenty  years,  in  whom, 
one  year  before,  the  attack  began  to  be 
attended  with  complete  ptosis  and  external 
strabismus,  from  paralysis  of  the  third  nerve. 
A  certaiu  amount  of  wealmess  continued 
between  the  attacks,  but  it  was  as  an  imme- 
diate sequel  of  the  pain  that  the  loss  of 
power  was  most  strongly  marked.  Two 
days  after  the  cessation  of  the  pain  the  eye- 
lid could  be  raised  fairly  well  and  the  eyeball 
moved,  though  never  quite  freely.  Some 
degree  of  vaso-motor  paralysis  was  shown  by 
the  reddening  and  heightened  temperature 
of  the  face  and  swelling  of  the  veins,  which 
occurred  unilaterally  during  the  paroxysms 
of  pain,  as  well  as  by  the  soreness  of  skin, 
indicating  probably  a  temporary  congestion 
which  remained  behind.    To  the  same  cause 
must  be  referred  the  extreme  redness  of  the 
conjtmctivse  and  mucous  membrane  of  the 
nostrils,  with   increased  lacrymation  and 
flow"  of  nasal  and  biiccal  secretion,  often 
observed  in  this  form  of  neuralgia.  The 
hair  is  very  liable  to  be  changed  in  colour 
about  the  seat  of  pain.    There  may  be  a 
permanent  blanching,  as  of  the  greater  part 
of  an  eyebrow  or  a  small  tuft  upon  the  head, 
or  the  change  may  be  a  fluctuating  one,  the 
colom:  returning  during  the  intermissions  of 
the  disease.    Individual  hairs  in  the  district 
of  the  aff'ected  nerve  may  be  hypertrophied, 
or  the  converse  may  happen;  and  during 
the  persistence  of  attacks  the  hair  may 
become  brittle  and  fall  out,  to  return,  how- 
ever, when   the  neuralgia  subsides.  The 
late  Dr.  Anstie  described  a  state  of  thicken- 
ing, the  result  of  subacute  inflammation,  in 
the  periosteum  of  bone  and  in  fibrous  fascise 
in  the  neighbourhood  of  the  painful  points  of 
neuralgic  nerves.    Pressure  on  these  swell- 
ings may  not  merely  excite  pains  in  the 
affected  branches,  but  send  a  powerful  reflex 
influence  through  the  cord  to  distant  organs, 
causing  vomiting,  or  affecting  the  action  of 
the  heart.    The  skin  is  apt  to  grow  coarse ; 
and  patches  of  pigment  to  occur  in  the 
painful  situations.     In   neuralgia  of  the 
second  and  third  divisions  the  correspondmg 
half  of  the  tongue  is  sometimes  seen  to 
be  covered  with  fur  from  overgrowth  of 
epithelium,  and  this  even  when  the  process 
of  mastication  has  taken  place  equally  on 
each  side ;  or  there  may  be  salivation  severe 
enough  to  cause  a  suspicion  of  mercurial 
action,  but  which  may  be  distinguished  by 
its  being  imilaterai.    Acute  inflammation  of 


the  skin,  in  the  form  of  herpes  or  of  erysipelas, 
not  infrequently  attends  neuralgia  of  the 
fifth,  especially  its  first  division  ;  and  the 
eyeball  itself  may  become  in  similar  circum- 
stances the  seat  of  serious  inflammatory 
action  in  one  or  other  of  its  tissues.  There 
may  be  a  profuse  and  extensive  eruption  of 
herpes,  leaving  cicatrices  which  suggest  con- 
fluent small-pox.  In  such  a  case  neuralgic 
pains  may  cease  during  the  eruption,  to  recur 
with  great  violence  whilst  this  is  scabbing. 
Acute  glaucoma  is  attended  by  symptoms 
which  appear  to  refer  it  to  trophic  changes 
consequent  on  neuralgia  of  the  ophthalmic 
division  of  the  fifth.  There  appears  reason 
to  think  that  recurrent  iritis  may  sometimes 
be  related  to  neuralgia  or  some  kindred  affec- 
tion of  the  same  division.  Common  sensation 
is  frequently  blunted  during  and  after  parox- 
ysms of  tic  ;  but  occasionally  there  will  be  so 
much  and  such  persistent  hypersesthesia  of 
the  skin,  that  the  patient  cannot  bear  the  face 
to  be  washed.  In  epileptiform  tic  the  sufferer 
will  often  be  observed  to  rub  violently  with 
a  handkerchief  the  part  of  the  face  affected ; 
but,  on  the  other  hand,  there  are  cases  in 
which  not  even  the  touch  of  a  light  bonnet 
can  be  borne,  so  exquisitely  sensitive  is  a 
portion  of  the  scalp.  A  touch  with  the 
finger  upon  this  locahty  will  sometimes  cause 
the  patient  to  fall  to  the  ground. 

Diagnosis. — The  paroxysmal  character  of 
the  pains,  coupled  with  the  tenderness  on 
pressing  various  points,  sufficiently  indicates 
tic-douloureux.  The  only  condition  with 
which  it  is  at  all  easily  confounded  is  the  pain- 
ful anaesthesia  which  is  apt  to  be  an  early 
symptom  of  the  encroachment  of  a  tumour 
upon,  or  some  other  destructive  lesion  of 
the  trunk  of  the  nerve  within  the  cranium 
{see  Fifth  Nerve,  Diseases  of).  The  pre- 
sence of  the  pain  wOl  distinguish  the  spas- 
modic contractions  of  the  facial  _  muscles 
secondary  to  neuralgia  from  mimetic  spasm 
proper.  There  is  no  doubt  that  neuralgia 
about  the  forehead  is  often  mistaken  for 
some  inflammatory  intracranial  mischief,  and 
this  is  peculiarly  Hable  to  happen  where 
either  ptosis  or  strabismus  forms  part  of  the 
symptoms.  Careful  examination,  bearing  in 
mind  the  points  of  diagnosis  described,  ought 
to  obviate  error.  StiU  more  important  is  it 
to  avoid  the  error  of  ascribing  to  this  form 
of  neuralgia  the  pain  occasioned  by  the 
growth  of  intracranial  tumour  {see  Brain, 
Tumours  and  New-Growths  of).  It  must  be 
remembered  that  pus  in  the  antrum  may 
occasion  neuralgic  symptoms ;  and  that  a 
fruitful  source  of  trigeminal  neuralgia  is 
caries  of  the  teeth. 

Duration  AND  Prognosis.— Tic-douloureux 
occurrmg  in  youth  and  apparently  as  an 
accident  of  exposure,  or  as  a  result  of  faulty 
teeth,  may  never  recur.  It  is  perhaps  more 
common,  however,  for  repetitions  ot  tHe 
attack  to  take  place,  alternating,  it  may  be, 
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with  neuralgia  in  other  quarters.  Tic  is  not 
infrequently  liable  to  redu",  especially  under 
circumstances  of  depression,  through  a  whole 
lifetime,  but  it  may  never  have  the  character 
of  extreme  severity.  In  certain  few  cases, 
however,  it  is  not  only  obstinate,  but  of 
terrible  violence,  the  patient  being  incapaci- 
tated through  many  years  by  the  constantly 
recurring  affection.  The  pain  has  been  in 
some  cases  violent  enough  to  destroy  hfe. 
As  a  rule,  however,  the  disease,  however 
severe  the  agony  entailed  by  it,  does  not  seem 
of  itself  to  shorten  the  duration  of  the  life 
which  it  fills  with  suffering. 

Treatment. — As  in  neuralgia  generally, 
the  treatment  of  tic  is  partly  constitutional, 
and  partly  local  and  palliative  of  suffering 
[see  Neuralgia).  The  first  care  in  a  case 
should  be  to  have  the  state  of  the  teeth 
accm-ately  ravestigated,  and  faulty  teeth  re- 
moved or  otherwise  treated.  It  may  happen 
that  a  tooth  betraying  no  outward  signs  of 
decay  is  carious  internally,  and  may  thus 
easily  escape  recognition. 

The  hypodermic  injection  of  morphine 
holds  the  first  place  as  a  means  of  rehef. 
It  is  well  to  begin  with  a  small  dose,  say 
jiVth  grain,  and  repeat  it  in  the  course  of 
twelve  hours  if  necessary.     If  the  doses 
employed  can  be  kept  at  a  moderate  amount, 
there  will  not  be  much  fear  of  opium-hunger 
being  created,  and  they  can  be  discontinued 
without  difliculty  as  the  disorder  subsides. 
The  injection  is  quite  as  efficacious  when  made 
in  the  arm  as  in  the  face.    Blisters  are  often 
of  great  service.     A  small  one  should  be 
apphed  over  the  branches  of  the  cervico- 
occipital  nerve  at  the  nape  of  the  neck,  and 
repeated  if  necessary.    The  constant  voltaic 
current  is  sometimes  useful.    A  sufficient 
number  of  cells  (from  four  to  eight  or  ten) 
should  be  employed  to  give  such  a  current 
as  causes  the  negative  pole  to  impart  a  very 
distinct   burnuig   sensation.     The  circuit 
should  never  be  abruptly  opened  by  the  re- 
moval of  the  rheophore  ;  a  gradual  heighten- 
mg  and  lowering  of  the  strength,  respectively, 
should  take  place,  both  on  applying  and  when 
leaving  off,  to  avoid  a  shock.  The  rheophores 
should  be  fitted  with  sponges  well  moistened 
with  salt  and  water,  or  with  carbons  plunged 
for  a  minute  or  two  in  hot  water.  The  applica- 
tion may  be  continued  for  five  or  ten  minutes 
at  a  time,  and  be  repeated  several  times  daily. 
In  some  cases  of  tic  a  combination  of  20  or 
30  grauis  of  chloride  of  ammonium  with  5 
drops  of  liquid  extract  of  opium,  taken  two 
or  three  times  a  day,  is  singularly  efficacious 
Butyl  chloral  hydrate— 2  to  4  gi-ams  in  a 
pill  taken  every  two  hours  for  a  few  times- 
may  be  sometimes  employed  with  advantage. 
So,  also,  the  tincture  of  gelsemium  semper- 
virens,  given  in  doses  of  15  to  20  minims 
every  two  hours,  till  relief  is  obtained. 
Phenazone,  in  doses  from  5  grains  every  half- 
hour,  or  from  10  to  20  grains  every  four  or  five 


hours,  for  a  few  times,  is  sometimes  particu- 
larly useful.  The  hydrate  of  chloral  in  a  dose 
of  20  gi-ains  will  occasionally  be  of  great  ser- 
vice, if  the  pain  is  not  very  severe,  in  pro- 
curing a  natural  kind  of  sleep  from  which 
the  patient  wakes  relieved.  If,  however,  the 
pain  be  severe,  chloral  hydrate  is  useless.  It 
is  important  not  to  confound  the  epithelial 
overgrowth  of  the  tongue,  which  so  com- 
monly occurs  in  tic,  with  the  ordinary  furring 
from  digestive  difficulties  which  is  supposed 
to  indicate  a  necessity  for  purgatives.  It  wiU 
be  observed  that  it  only  affects  a  lateral  half. 

In  two  cases  of  epileptiform  tic  of  from 
seven  to  ten  years'  duration,  which  had 
resisted  all  treatment,  and  incapacitated  thb 
sufferers  from  earning  thefr  hvehhood,  the 
writer  had  two  out  of  the  three  divisions 
of  the  trigeminal  stretched,  with  most  satis- 
factory results.  In  one  case  five  months,  in 
the  other  about  twelve  months,  have  elapsed 
since  the  operation,  without  return  of  pain. 
It  appears  to  be  essential  that  not  only  the 
central  end  of  the  nerve  should  be  pulled  upon 
with  considerable  force,  but  also  the  peri- 
pheral portion.  A  considerable  amount  of 
cutaneous  ansesthesia  ought  to  foUow  the 
operation,  though  it  usually  does  not  last 
more  than  a  few  days.  In  cases  of  still  more 
obstinate  tic-douloureux,  operations  have  been 
performed  on  the  nerve  and  its  ganglion  at 
the  base  of  the  skuU.  See  Neeves,  Diseases 
of.  T.  Buzzard, 

TIN,   Poisoning  by.  —  Synon.  :  Fr. 

Empoisonnement  "par  VJEtain  ;   Ger.  Zinn- 
vergiftung. 

The  importance  of  tin  as  a  toxic  agent  has 
only  comparatively  recently  been  recognised ; 
for  although  attention  was  drawn  nearly  a 
century  ago  to  the  possible  danger  attending  . 
the  use  of  tinned  vessels  for  culinary  pur- 
poses, the  danger  was  supposed  to  be  due 
simply  to  the  contamination  of  the  metal 
with  arsenic.    Subsequently  alarm  was  ex- 
cited in  consequence  of  the  employment  of 
alloys  of  tin  for  the  storage  of  tinned  pre- 
served articles  of  food,  such  as  meat,  vege- 
tables, and  fruits ;  but  here  again  the  danger 
has  been  assigned  to  the  lead  with  which 
the  tin  is  alloyed,  a  lead-tin  alloy  being  used 
for  the  construction  of  the  capsules  employed. 
Eecently,  attention  has  been  directed  to  the 
tin  with  which  tinned  foods  and  fruits  are 
almost  invariably  contaminated,   as  itself 
presenting  a  source  of  danger  to  the  con- 
sumer.   It  is  known  that  the  soluble  salts  of 
tin,  met  with  in  commerce  as  Dyer's  salt, 
pinh  salt,  &c.,  are  poisonous  ;  and  experi- 
ments on  animals  show  that  even  the  in- 
soluble hydrated  oxides  of  tin  are  fatally 
poisonous,  the  oxides  being  no  doubt  dis- 
solved in  the  alimentary  fluids,  tm  having 
been  detected  after  death  in  such  cases  in  the 
liver  and  other  soUd  viscera.    Certain  kinds 
of  sugar  recently  brought  into  commerce  are 
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prepared  by  a  process  which  introduces  tin  to 
the  extent  of  from  one-fourth  to  one-third  of 
a  grain  per  lb.  of  sugar  into  the  manufactured 
article ;  and  it  is  at  present  a  moot  point 
whether  these  sugars  are  iimocuous  or  dele- 
terious. 

Anatomical  Chakacters.  —  The  jpost- 
mortem  appearances  in  fatal  poisoning  by  tin 
are  those  of  the  mineral  irritants.  The  cases 
observed  have  been  too  rare  to  be  spoken 
of  otherwise  than  generally.    See  Poisons. 

Symptoms. — Of  these  but  little  is  known. 
Concentrated  solutions  of  stannous  chloride 
and  of  stannic  chloride — the  lower  and  higher 
chlorides  respectively  of  the  metal — are 
known  to  act  as  irritant  poisons.  Neurotic 
symptoms  are  also  manifested,  so  that  tin- 
salts  do  not  appear  to  act  simply  as  irritants. 
In  large  doses  the  chlorides  produce  fatal 
results.  Probably  the  toxic  results  are  height- 
ened by  the  free  hydrochloric  acid  invariably 
present  in  the  commercial  solutions  of  stan- 
nous and  stannic  chlorides. 

Treatment. — The  treatment  to  be  em- 
ployed is  that  for  mineral  acids.  See  Poisons. 

Thomas  Stevenson. 

TINEA  {tinea,  a  moth- worm).  —  See 
Epiphytic  Skin-Diseases;  Tinea  Imbricata; 
Tinea  Trichophytina  ;  and  Tinea  Versi- 
color. 

TINEA  IMBRICATA.— Synon.:  Solo- 
mon Island  or  Tokelau  Ringworm ;  Herpes 
Desquamans  (Turner). 

Definition.  —  An  epiphytic  skin-disease, 
produced  by  a  fungus  resembling  the  tricho- 
phyton, and  characterised  by  an  imbricated, 
scaly  desquamation. 

Geographical  Distribution. — As  far  as 
is  known,  this  disease  is  at  present  confined 
to  the  islands  and  coimtries  included  in  the 
area  within  175°  W.  and  95°  E.  longitude, 
and  the  north  and  south  tropics ;  but,  as  it 
spreads  with  great  rapidity  when  introduced 
into  districts  with  a  favourable  chmate 
(Turner,  Samoa  Med.  Mis.  Beports),  it  is 
not  improbable  that,  as  communication  ex- 
tends, it  will  in  time  become  endemic  in  all 
tropical  countries  possessing  a  damp  atmo- 
sphere and  a  temperature  ranging  between 
70°  and  90°  F.  In  certain  places  within  the 
endemic  area  it  is  exceedingly  prevalent; 
Florida  Islands,  for  example,  where  one-half, 
and  the  Treasury  Islands,  where  four-fifths, 
of  the  inhabitants  are  affected  (Guppy). 
Throughout  the  Malay  country  it  is  common, 
and  cases  have  frequently  been  noted  on  the 
China  seaboard  as  far  north  as  Foochow.  It 
attacks  foreigners  as  well  as  natives. 

Symptoms. — Usually  the  disease  occupies 
a  large  area.  In  old-standing  cases  the 
entire  integument,  with  the  exception,  per- 
haps, of  the  pahns  of  the  hands  and  the 
soles  of  the  feet  and  part  of  the  hairy  scalp, 
is  covered  with  the  characteristic  thin,  tissue- 
paper -like   scales   arranged   in  concentric 


parallel  lines.  These  scales  vary  in  size, 
according  to  their  situation  and  the  amount 
of  friction  they  have  been  subjected  to,  from 
one-sixteenth  to  half  an  inch  in  breadth,  by 
a  quarter  of  an  inch  to  one  inch  or  more 
in  length.  They  are  firmly  attached  to  and 
continuous  with  the  healthy  epidermis  at  the 
periphery  or  advancing  edge  of  the  circle  they 
belong  to,  and  free  and  ragged  at  the  other 
edge.  At,  and  just  beyond  the  line  of  their 
attachment  the  skin  is  darkened  from  aggre- 
gation of  the  fungus,  which,  in  its  advance, 
is  raising  and  throwing  off  the  epidermis. 
The  parallel  lines  of  scales  may  be  from  an 
eighth  to  half  an  inch  apart. 

The  pattern,  so  to  speak,  of  the  disease  is 
readily  understood  from  an  inoculation  ex- 
periment. By  rubbing  scales  from  a  case 
into  abraded  healthy  skin  the  fungus  is 
easily  implanted.  In  about  ten  days  there- 
after it  has  so  multiplied  that  it  forms  a 
brown  layer  underneath  the  epidermis.  As 
this  layer  extends,  the  epidermis  over  its 
centre  breaks  down,  and  a  scaly  ring  is 
formed.  Gradually  the  ring  so  formed  en- 
larges, and  a  second  brown  spot  forms  in  the 
common  centre.  This,  in  its  tvu-n,  extends, 
its  centre  also  breaking  down.  Then  a  third 
ring  forms  in  the  same  way,  and  a  fourth, 
and  so  on  in  never-ending  series — like  the 
waves  made  by  a  stone  thrown  into  a  pond. 

Where  two  or  more  rings  impinge,  a  gyrated 
or  scalloped  pattern  is  produced. 

Itching  is  sometimes  complained  of,  but 
there  is  never  any  sign  of  inflammation  of 
the  skin,  as  in  common  ringworm. 

The  fungus  is  readily  demonstrated  by 
placing  a  scale  moistened  with  hquor  potassse 
imder  the  microscope.  It  closely  resembles 
the  trichophyton,  but  may  be  distinguished 
from  it  by  its  prodigious  profusion,  its  posi- 
tion just  under  the  epidermis,  and,  perhaps, 
by  the  presence  in  the  interior  of  the  conidia 
and  mycelium  of  many  brown  particles. 
Unlike  trichophyton,  it  has  no  special  pre- 
dilection for  the  hair  or  hair  -  foUicles ;  in 
fact,  it  seems  to  thrive  best  on  the  non-hairy 
parts  of  the  body. 

Diagnosis.  —  Tinea  imbricata  is  distin- 
guishable from  ordinary  ringworm  by  the 
size  of  the  scales,  by  the  numerous,  closely 
approximated,  concentric  parallel  rings,  by 
the  absence  of  inflammatory  redness,  and  by 
the  extreme  profusion  of  the  fungus.  From 
psoriasis  and  ichthyosis  it  is  diagnosed  by 
the  presence  of  the  fungus,  the  concentric 
rings,  and  by  the  attachment  of  the  scales 
being  at  one  edge  only. 

Treatment. — Painting  the  affected  parts 
— taking  a  hmb  or  part  of  the  body  at  a 
time — with  iodine  liniment  is  at  once  ef- 
fective. All  clothes  must  be  boiled  or  de- 
stroyed ;  and  relapses  at  once  treated.  In 
the  labour-ships  of  the  South  Pacific  sulphur 
ointment  inunction  is  the  treatment  adopted, 
and  with  success.  Patrick  Manson. 
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TINEA      TBICHOPHYTINA.  — 

Synon.  :  Common  Eingworm ;  Tinea  Ton- 
surans; Fr.  Trichophytie  (Hardy);  Ger. 
Scheerende  Flechte. 

Definition. — A  contagious  disease  of  the 
skin  of  man  and  some  animals ;  caused  by 
the  growth  in  the  skin  of  the  trichophyton 
fungus  (G-ruby  and  Malmsten,  1842-5) ;  and 
characterised  for  the  most  part  by  inflam- 
mation of  the  skin,  and  disintegration  of  the 
hairs. 

^Etiology.  —  The  trichophyton  fungus 
grows  in  the  homy  epidermis  of  man,  cattle, 
the  dog,  cat,  horse,  guinea-pig,  and  rabbit ; 
and  we  know  nothing  of  its  existence  else- 
where. The  affection  is  intercommunicable 
between  these  animals,  and  frequently  inocu- 
lated from  them  to  man.  Eingworm  is,  how- 
ever, mostly  passed  by  simple  contact  from 
person  to  person,  or  through  the  medium  of 
hairdressers,  or  brushes,  towels,  caps,  and  so 
on.  Isolated  cases  occur ;  or  it  is  endemic — 
on  the  body  in  hot  climates,  and  on  the 
head  in  England,  France,  Italy,  and  other 
countries;  occasionally  it  is  epidemic  in  a 
community.  We  know  Uttle  about  the  soil 
preferred  by  the  fungus ;  like  favus,  it  par- 
ticularly affects  the  young.  A  comparatively 
high  temperature  with  moisture  favours  it; 
hence  its  frequency  and  severity  in  the  tropics, 
and  in  the  rainy  and  hot  seasons.  Some 
think  it  especially  attacks  the  delicate,  but 
the  explanation  probably  is  that  it  grows  in 
the  finer  skins  and  hairs  with  more  ease. 

The  fungus  attacks  the  hairs  with  more 
avidity  than  does  the  achorion,  and  is  more 
easily  iuoculated.  The  mycehum  (-0018  to 
•0026  mm.  in  diameter)  consists  of  very  long, 
faurly  straight  and  regular  threads,  but  little 
ramified,  and  in  these  respects  is  distinguish- 
able from  the  achorion.  The  rounded,  un- 
coloured,  strongly  refractile  spores  vary 
from  -0021  to  -0035  mm.  in  diameter,  and  are 
more  _  uniform  in  size  and  shape  than 
achonon.  They  may  be  seen  isolated  or  in 
moniliform  chains,  joined  to  the  myceUum 
or  massed  together.  The  spores  become  more 
numerous  as  tune  goes  on,  and  are  especially 
abundant  m  the  structures  of  the  hair  and 
nail.  The  fungus  is  distinguishable  in  cul- 
tures.   See  Epiphytic  Skin-Diseases. 

After  an  extended  series  of  researches  by 
means  of  the  microscope,  cultivations,  and 
moculations,-  Sabouraud  has  distinguished  at 
least  three  species  of  trichophyton  affectmg 
man.  These  he  identifies  with  those  de- 
scribed by  Gruby  in  1842-44.  They  are 
probably  often  saprophytic,  and  this  is  espe- 
ciaUy  hkely  to  be  the  case  with  the  first  to 
be  mentioned.    See  Micro-organisms. 

1.  TricTiophyton  megalosporon  ectothrix 
This  trichophyton  is  characterised  by  Imq'e 
spores  and  mycelium,  situated  between  the 
hair  and  its  foUicular  sheath,  and  always 
denvable  from  animals,  especially  the  horse 
The  so-called  kerion,  T.  harhee,  and  the 


rarer  PerifolUcuUtis  agmvnata  are  caused 
by  it. 

2.  Tricfiophyton  megalosporon  endothrix. 
This  trichophyton  is  also  characterised  by 
large  spores  (7-8)ti  diameter),  which  invade 
the  hair-structure  itself.  It  is  the  cause  of 
T.  ci/rcmata,  and  of  about  35  per  cent,  of  the 
cases  of  T.  tonsurans, 

S.  Trichophyton  microsporon  Audouvni. 
A  trichophyton  characterised  by  smaU  spores 
{2-Sfj.  diameter),  and  vsdthout  appreciable 
mycelium  was  originally  named  by  Gruby  in 
honour  of  a  distinguished  investigator  of  the 
muscardine  of  sUkworms.  Gruby  described 
this  species  as  occurring  in  a  variety  of  ring- 
worm-patch which  he  called  Porrigo  de- 
calvans,  the  name  applied  by  Thomas 
Bateman  to  what  is  now  known  as  Alopecia 
areata.  This  unfortunate  error  has  given 
rise  to  endless  confusion.  This  smaU-spored 
form  permeates  the  hair  and  forms  a  sheath 
around  it,  and  has  a  special  preference  for 
the  scalp  of  children.  Most  of  the  rebellious 
cases  are  due  to  this  cause. 

Description. — The  objective  symptoms 
of  tinea  vary  widely,  according  to  the  site 
attacked,  especially  with  reference  to  the 
hairiness  of  the  region,  the  suitability  of  the 
nutrient  medium,  the  conditions  of  heat  and 
moisture,  the  state  of  nutrition  of  the  tissues, 
and  their  susceptibility  to  respond  to  the 
varying  degrees  of  irritation  provoked  by 
different  specimens  of  the  fungus.  Thus  four 
I  phases  of  disease  may  be  usefuUy  distin- 
guished, namely,  (1)   Tinea  tricliophytina 
I  tonsurans,  or  the  tonsure -making  ringworm 
j  of  the  scalp ;  (2)  T.  t.  circinata,  or  ringworm 
I  of  comparatively  glabrous  parts  ;  (3)  T.  t. 
j  barbcB,  or   T.  sycosis,  affecting  the  hairj^ 
portion  of  the  face  and  neck ;  and  (4)  T.  t. 
wnguvwm,  or  ringworm  of  the  naUs.  These 
phases  frequently  co-exist. 

1.  Tinea  t.  tonsurans. — Eingworm  of  the 
scalp  is  excessively  frequent  in  this  country, 
especially  in  London.  It  is  a  standing 
nuisance  in  our  elementary  and  some  other 
schools,  and  not  infrequently  leads  to  a 
child's  temporary  exclusion,  and  may  inter- 
fere seriously  vsdth  his  life  prospect.  It  may 
spread  unnoticed  for  weeks  and  even  months. 
The  typical  patch  is  seen  as  a  rounded  de- 
squamating area,  in  size  from  a  threepenny- 
piece  to  a  four-shilling  piece,  over  which  the 
hairs,  issuing  from  erected  follicles,  lie  hi  a 
disorderly  manner,  and  are  reduced  to  lustre- 
less, opaque,  brittle,  swollen,  and  distorted 
stumps,  and  look  as  if  they  had  been  nibbled 
off.  Under  the  microscope  mycelium  wiU  be 
found  amongst  the  scales,  and  in  and  around 
the  hairs  some  mycelium  and  quantities  of 
spores.  The  fungus  enters  the  follicle  and 
proliterates  there  freely,  passing  into  the  hair, 
and  spreading  almost  to  the  biilb  and  some- 
times a  long  way  up  the  shaft.  In  this  way, 
the  cuticle  and  the  fibres  of  the  hair  are 
completely  disintegrated.    If  the  hair  is  less 
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diseased,  it  can  be  extracted  with  its  root- 
sheath.  "When  the  disease  has  lasted  some 
time,  cutting  the  hair  will  reveal  patches 
in  all  stages.  Some  are  just  beginning  as 
small  rounded  scaly  spots,  over  which  the 
hair  is  not  yet  altered ;  others,  of  larger  size, 
have  a  few  hairs  affected ;  and  so  on.  Thus, 
as  the  satellites  grow  which  arise  around  the 
larger  patches,  and  are  absorbed  to  form 
gyrate  or  irregular  areas,  and  as  fresh  spots 
are  inoculated,  the  greater  portion  of  the 
scalp  may  be  eventually  involved.  T. 
circinata,  of  adjoining  portions  of  the  face, 
neck,  and  shoulders,  is  frequently  associated. 
The  scurf  consists  of  epithehum  and  sebum, 
the  product  of  inflammation  involving  the 
skin-surface  as  weU  as  the  follicles  ;  but  red- 
ness of  the  surface  is  not  often  seen  in  the 
scalp,  nor  a  margined  circle  as  on  the  body. 

Endless  variations  of  this  typical  condition 
are  met  with.  Firstly,  the  crusting  of  sebum 
may  be  very  free,  and  encase  each  hair  in  an 
asbestos-like  sheath,  and  cake  all  together  in 
a  crusted  mass.  Various  degrees  of  this  sebor- 
rhoea  may  exist.  Secondly,  the  case  may  be 
complicated  by  eczema,  and  the  crusts  hide  the 
characteristic  stumps.  Thirdly,  the  degree  of 
inflammation  induced  may  be  severe,  so  that 
no  typical  areas  are  seen ;  but  directly  a  foUicle 
is  involved  a  solid  lump,  perhaps  the  size  of 
a  pea,  is  formed,  which  may  suppurate. 
Occasionally  a  large  area  is  thus  involved; 
and  as  an  abscess  is  simulated,  it  is  cut  into, 
but  no  pus  found.  A  variety  of  this  phase, 
where  the  patulous  mouths  of  foUicles  exude 
a  viscous  fluid,  is  called  kerion ;  but  this  term 
is  often  applied  loosely  to  any  ringworm 
which  is  much  inflamed. 

Ringworm  of  the  scalp  is  very  chronic.  It 
affects  both  sexes,  and  especially  the  young ; 
infrequently  tender  infants  ;  rarely  adults. 

2.  Tinea  t.  circinata. — Ringworm  of  gla- 
brous parts  has  usually  two  characteristics. 
The  fungus  grows  out  equally  in  all  directions, 
80  that  the  patches  tend  to  be  circinate  (hence 
the  name)  and  marginate  like  the  'fairy 
rings  '  of  downs,  but  are  sometimes  atypical 
and  frregular  in  shape.  Secondly,  an  in- 
flammatory eruption  is  caused ;  and  the  in- 
flammation may  be  of  aU  degrees.  It  is 
commonly  erythematous,  but  may  be  papu- 
lar, vesicular  (hence  the  old  term  Herpes 
circinatus)  or  pustular,  or,  rarely,  bullous. 
Usually  these  objective  symptoms  appear 
on  the  spreading  border.  Hence  we  get  a 
tiny  red  scaly  spot,  enlarging  peripherally 
by  slow  degrees,  and  often  studded  with 
papules,  or  perhaps  crusted  over,  whilst 
the  extending  edge  may  be  papular,  vesi- 
cular or  pustular,  or  simply  imiformly 
raised.  Sometimes  two  or  more  concen- 
tric rings  develop.  On  so-called  glabrous 
parts  the  diseased  hairs  are  not  nearly 
such  a  prominent  feature  as  on  the 
scalp;  and  the  areas  do  not  spread  in- 
definitely, but  often  tend   to    die  down 


spontaneously  after  a  time,  or  only  extend 
by  coalescence.  In  hot  countries,  where 
ringworm  of  the  general  surface  and  beneath 
the  loin-cloth  is  very  common,  and  more 
rarely  in  temperate  climates,  the  disease  is 
most  extensively  developed  in  the  hot  and 
rainy  seasons,  and  the  body  becomes  more 
or  less  widely  covered  with  figured  coal- 
escent  patches.  Curiously  enough,  ring- 
worm of  the  scalp  in  these  coimtries  seems 
to  be  less  frequent  than  with  us.  There  is 
stni  another  well-known  and  not  uncommon 
phase  to  note.  We  occasionally  observe 
isolated  cases  or  small  family  epidemics,  in 
which  a  margined  ringworm  forms  on  the 
inguino-cruro-scrotal  or  axillary  regions,  per- 
haps bilaterally.  This  was  at  one  time 
thought  to  be  an  eczema  and  not  parasitic, 
and  is  often  still  called  Eczema  marginatum. 

3.  Tinea  t.  barbce. — Ringworm  of  the  hairy 
parts  of  the  face,  or  more  especially  the  beard, 
is  not  at  all  uncommon  in  this  country,  and 
assumes  such  peculiar  features  that  it  must 
be  specially  described.  It  is  a  penalty  paid 
for  the  luxury  of  being  shaved.  The  early 
stages  usually  consist  in  the  formation  of 
the  ordinary  T.  circinata  patches,  which 
presently  become  indistinct ;  and  so  great  are 
the  irritation  and  the  infiltration  produced 
in  this  region,  that  soon  considerable  nodules 
and  even  tumours  are  formed  along  the  jaw. 
If  these  swelUngs  are  carefully  examined, 
they  will  often  be  found  studded  with  stmnps 
of  hairs  characteristically  diseased,  but  these 
hairs  may  fall  out.  At  other  times  pustules 
form  and  simulate  the  pustular  folliculitis 
known  as  sycosis.  Indeed,  this  phase  of 
ringworm  is  sometimes  called  T.  sycosis,  or 
parasitic  sycosis. 

4.  Tinea  t.  unguium. — Ringworm  of  the 
nails,  or  Trichophytic  onychomycosis,  occa- 
sionally comes  under  notice,  and  the  observer 
may  never  suspect  the  nature  of  the  malady, 
especially  when  any  pre-existent  ringworm 
elsewhere  has  disappeared.  It  is  naturally 
very  chronic ;  and  one  or  more  or,  rarely, 
all  the  nails  of  the  hands  and  feet  may  be 
afi'ected.  The  change  in  the  nail  commences 
by  whitish  points  on  the  lateral  parts,  seen 
through  the  unaltered  upper  layers.  Longi- 
tudinal striae  form;  and  the  nail  gradually 
becomes  greatly  thickened,  brittle,  exJfoliating, 
discoloured,  disorganised,  and  distorted. 

Diagnosis. — Typical  patches  of  ringworm 
of  the  scalp  are  easily  recognisable  from 
simple  seborrhoea,  psoriasis,  or  other  diseases, 
by  the  characters  already  given ;  but  many 
atypical  phases,  and  conditions  altered  by 
treatment  and  complications,  such  as  sebor- 
rhoea, eczema,  and  impetigo,  come  before  us. 
We  have  already  referred  to  the  occurrence 
of  pustules,  small  phlegmons,  and  more  con- 
siderable swellings,  such  as  kerion.  It  is 
useless  to  rely  on  the  observance  of  ringed 
patches,  but  it  may  be  said  that  whenever 
desquamating  patches  occur  on  the  heads  of 
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the  yoiing,  the  ringworm  fungus  should  be 
carefully  sought  for.  It  is  essential  for  a 
correct  diagnosis  that  the  observer  should 
be  thoroughly  skilled  in  the  detection  of  the 
characteristic  hairs  and  fungus,  for  without 
this  no  amount  of  detailed  description  will 
save  him  from  failm-e.  As  a  case  is  getting 
well,  only  a  few  isolated  stumps  or  withered 
brittle  hairs  may  be  scattered  about  the 
scalp.  Alopecia  areata  is  distinguished  by 
the  bald,  smooth,  wasted  patches,  quite  free 
from  signs  of  inflammation.  Stumps  occur 
round  the  margias  of  some  cases  of  alopecia 
areata,  but  they  are  club-shaped  or  like 
'notes  of  interrogation,"  free  from  fungus, 
and  not  brittle  and  swollen.  Eingworm 
patches,  after  long  rubbing  or  under  other 
conditions,  occasionally,  however,  closely 
simulate  alopecia  areata. 

Bmgworm  of  glabrous  regions  makes  its 
nature  suspected  by  its  centrifugal  spread 
and  margined  border ;  but  it  is  proper,  and 
indeed  sometimes  necessary,  to  display  the 
fungus  to  make  a  sure  diagnosis.  The 
fungus,  however,  may  be  difficult  to  find. 
This  affection  has  to  be  distinguished  from 
all  other  forms  of  ringed  eruption — e.g.  sebor- 
rhcea  (eczema  seborrhceicum),  psoriasis, 
pityriasis  rosea,  vesicating  erythema  multi- 
forme (herpes  iris),  and  macular  leprosy; 
also  from  cfrcumscribed  eczemas  and  inter- 
trigo. Ringworm  contracted  from  horses 
and  cattle  may  set  up  severe  inflammation. 
On  the  hands  and  feet  the  patches  are  often 
atypical. 

Bingworm  of  the  hea/rd  may  generally  be 
detected  by  the  characteristic  stumps  and 
fungus.  Careful  search  must  be  made  in 
aU  cases  of  scaly  patches,  pustular  folliculitis, 
and  phlegmons  occurring  in  this  region. 

Trichophytic  onychomycosis  is  often  very 
difficult  to  diagnose,  and  to  separate  by  naked- 
eye  appearances  from  other  disintegrating 
and  hypertrophic  affections  of  the  nails.  The 
fungus  must  be  sought  for. 

Treatment.— There  is  no  method  of  diet- 
ing or  internal  medication  which  will  so  alter 
the  soil  as  to  perceptibly  retard  or  prevent 
the  growth  of  the  fungus  of  tinea,  or  which 
directly  kills  the  parasite.  Obviously,  how- 
ever, it  will  be  proper  to  try  and  restore 
defective  nutrition,  and  correct  any  departure 
from  the  standard  of  health  presented  by  the 
patient. 

Prophylaxis  is  most  necessary,  and  every 
child  with  ringworm  should  be  excluded 
from  school,  and  isolated  as  far  as  possible 
from  other  children,  who  should  be  carefully 
examined  from  time  to  time.  Separate 
toilet  requisites  should  be  provided,  and  kept 
disinfected.  Light  paper,  linen,  or  silk  head 
coverings,  which  can  be  easily  disinfected  or 
destroyed,  should  be  always  worn,  either  as 
a  separate  article,  or  as  a  lining  to  the 
ordinary  head  gear.  The  source  of  contagion 
should  be  investigated. 


The  principles  only  which  should  govern 
the  local  treatment  can  be  here  discussed, 
as  it  would  be  quite  impracticable  to  attempt 
to  give  in  detail  all  the  remedies  and 
methods  so  strongly  recommended  from 
time  to  time.  Laboratory  experiments 
would  lead  us  to  suppose  that  nothing  could 
be  easier  than  to  eradicate  the  fungus  by 
the  exclusion  of  oxygen,  or  application  of 
some  parasiticide  or  acid  medium  ;  but  prac- 
tically it  is  most  difficult  in  those  cases 
where  the  fungus  has  once  established  itself 
in  the  lower  parts  of  the  hair  and  its  enve- 
lopes. This  is  chiefly  due  to  the  mechanical 
difficulty  in  getting  the  parasiticide  in  con- 
tact with  the  fungus,  and  partly  to  other 
obscure  causes.  We  have  then  to  recognise 
the  fact  that  the  mere  application  of  para- 
siticides, however  energetic,  or  acids  (such  as 
acetic  acid)  which  are  inimical  to  the  growth 
of  achorion  and  trichophyton,  is  only  useful 
up  to  a  certain  point,  and  only  masters  the 
disease  situated  in  deeper  parts  after  a  long 
time.  We  can  do  very  much  by  removing 
the  fungus  mechanically,  that  is,  by  pro- 
moting free  desquamation,  and  the  removal 
of  the  diseased  hairs. 

Tinea  t.  tonsurans. — (1)  In  the  first  place 
it  is  advisable  to  cut  the  hair  quite  short,  if 
possible  over  the  whole  head,  or  at  any  rate 
around  the  diseased  areas,  and,  moreover,  to 
keep  it  so.  This  displays  the  distribution 
of  the  disease,  and  promotes  cleanliness  and 
more  efficient  application  of  the  remedies. 
Shaving  the  patches  under  antiseptic  pre- 
cautions every  ten  days  or  so  is  strongly  to 
be  recommended,  as  it  removes  a  quantity 
of  fimgus  above  the  surface  of  the  skin. 

(2)  All  crusting  should  be  cleared  away. 

(3)  The  head  should  be  systematically 
scrubbed  each  day  with  soft,  tar,  sulphur, 
carboHc,  or  other  suitably  medicated  soap. 
This  proceeding  is  cleanly,  prevents  the 
lodgment  of  fungus,  and  helps  to  clear  out 
the  mouths  of  the  follicles.  (4)  There  is  an 
endless  mimber  of  parasiticide  applications 
to  select  from,  such  as  the  bichloride,  bin- 
iodide,  and  oleate  of  mercury,  citrine  and 
other  mercmrial  ointments ;  the  acetate,  sul- 
phate, and  oleate  of  copper ;  nitrate  of  silver ; 
sulphur,  iodide  of  sulphur,  sulphurous  acid, 
hyposulphite  of  sodium ;  iodine  preparations ; 
carbolic,  salicylic,  chrysophanic,  and  acetic 
acids;  resorcin,  naphthol,  creasote,  thymol, 
turpentine,  oil  of  cade,  and  similar  remedies. 
These  can  be  used  in  various  combinations 
and  alternations,  in  the  form  of  powder, 
liquid,  ointment,  plaster,  and  so  on.  To 
make  them  more  penetrating,  they  may  be 
conveyed  to  the  part  in  fats,  lanolin,  glyce- 
rine, ether,  or  chloroform  ;  or  a  variety  of 
collodion  varnishes  may  be  used  to  exclude 
the  afr  and  prevent  dissemination.  The 
choice  of  the  remedy,  and  the  strength  of 
the  application,  must  depend  on  the  object 
to  be  attained,  the  extent  over  which  it  is 
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used,  and  other  circumstances.  If  the 
parasiticide  action  alone  is  sought,  the  pro- 
duction of  a  weeping  dermatitis  is  usually- 
avoided,  but  the  treatment  under  these  con- 
ditions is  a  long  one.  We  can  greatly  assist 
the  cure  by  mechanical  means,  as  by  causing 
free  desquamation,  by  blistering,  by  re- 
moving the  epidermis  and  diseased  hairs  by 
the  curette  and  thus  exposing  the  gapiag 
follicles,  or  by  exciting  a  pusttolar  or  phleg- 
monous dermatitis  over  small  areas.  By 
mopping  in  a  solution  of  iodine  in  creasote 
or  like  applications  a  crust  is  formed ;  and, 
when  set,  this  is  dragged  off,  bearing  the 
entangled  hairs.  Phlegmonous  inflamma- 
tion is  difficult  to  produce  to  order,  but 
when  brought  about  the  hairs  faU  out 
with  the  happiest  results.  (5)  Epilation  of 
the  hairs  is  of  the  greatest  value,  and  is 
systematically  carried  out  in  France,  not 
only  over  the  diseased  areas,  but  by  forming 
a  protective  zone  around.  Some  practice 
and  skill  are  necessary.  It  seems  useless  to 
try  and  epilate  much-diseased  hairs,  as  they 
only  break  off,  and  the  razor  will  do  as  well ; 
but  when  the  hairs  become  less  brittle,  or 
are  loosened  by  surrounding  inflammation, 
their  extraction  is  much  more  satisfactory. 

By  the  stereotyped  forms  of  treatment, 
which  consist  in  rubbing  in  parasiticides, 
the  duration  of  the  affair  is  always  long — 
generally  months,  or  even  years  if  the  disease 
is  deep-seated  and  extensive. 

T.  t.  barbcB  or  T.  sycosis  must  be  treated 
on  the  same  principles.  If  the  phlegmonous 
folliculitis  is  very  severe,  fomentations  of 
boric  acid  or  weak  sublimate  or  hyposulphite 
of  sodium  will  be  necessary,  as  for  kerion  of 
the  scalp. 

T.  t.  corporis,  when  recent,  can  be  easily 
cured  by  the  application  of  tincture  of  iodine, 
or  the  persistent  rubbing  in  of  parasiticides 
in  ointment,  glycerole,  or  other  preparation. 
Fresh  undUuted  sulphurous  acid  is  a  good 
remedy,  and  can  usually  be  borne.  In- 
veterate or  widespread  cases  should  be 
treated  like  psoriasis.  Goa  powder,  moist- 
ened with  acetic  acid  or  lemon  juice,  is  a 
favoiirite  remedy  in  hot  countries. 

T.  t.  unguium  requires  that  the  nail 
should  be  softened  in  strong  potash  solution 
preparatory  to  scraping  or  cutting  _  away. 
When  sufficient  is  removed,  parasiticides 
may  be  rubbed  in,  or  the  part  kept  soaked 
in  them.  T.  Colcott  Fox. 

TINEA  VERSICOLOR.  —  Synon.  : 
Wman,  Fr.,  and  Ger.  Pityriasis  Versicolor  ; 
PJiytosis  Versicolor. 

Definition. — An  affection  of  the  epidermis, 
characterised  by  an  extensive  discoloration, 
sometimes  fawn,  sometimes  olive.  The  ir- 
regularly shaped  patches  and  blotches  give 
the  integument  a  variegated  or  mottled 
appearance. 

jEtiology.  —  Tiuea   versicolor  indicates 


lowered  nutritive  action  of  the  skin,  asso- 
ciated in  many  instances  with  general  de- 
bihty,  but  in  others  the  health  is  unaffected. 
It  is  frequent  in  proportion  to  warmth  of 
climate,  and  to  warmth  of  each  part  of  the 
individual's  body.  A  mould,  the  nvicro- 
sporon  furfur,  discovered  by  Eichstedt,  can 
be  always  found  in  the  epidermis. 

Description. — The  most  common  site  of 
tinea  versicolor  is  the  trunk,  where  it  may 
assume  a  symmetrical  distribution,  spreading 
down  the  sides  from  the  armpits,  or  occupy- 
ing the  middle  line  or  even  the  whole  sur- 
face of  the  abdomen.  Thence  it  may  descend 
to  the  thighs  like  an  apron.  It  is  likewise 
met  with  between  the  scapulae,  in  the  mam- 
mary furrow  of  women,  on  the  neck,  upper 
arms,  and  flexures  of  the  elbows.  The  un- 
covered and  habitually  washed  parts  of  the 
skin  are  exempt,  as  light  and  air  and  clean- 
liness check  the  growth  of  the  epiphyte.  See- 
Epiphytic  Skin-Diseases. 

If  closely  examined,  the  discoloured  skin 
appears  pimctated  by  the  foUicles,  which  are- 
deeper  tinted  than  the  rest  of  the  surface. 
This  inspection  satisfies  us  that  the  perspi- 
ratory ducts  mainly  harbour  the  cryptogam, 
while  the  hair-foUicles  are  not  invaded.  The 
patches  are  slightly  elevated,  and  they  present 
evidence  of  some  hyperaemia ;  further,  wfr 
discover  that  by  the  nail  the  coloured  epi- 
dermis can  be  readily  crumbled  and  sepa- 
rated, and  that  it  also  takes  on  a  branny 
exfoliation — hence  the  synonym  oi pityriasis. 
The  distinctive  characters,  therefore,  are  the 
colom-,  which  is  fawn  in  blondes,  brown  in 
brunettes;  the  patchy  distribution;  the  ex- 
foliation ;  and  the  itchiness,  especially  marked 
when  exercise  heats  the  body.  Such  features, 
however,  vary  considerably  in  degree ;  in 
some  instances  the  colour  is  so  pronounced 
as  to  suggest  a  pigmentary  affection  simply ; 
in  others,  the  exfoUation  is  remarkable ; 
while,  again,  the  itching  may  be  either 
almost  absent  or  insufferable.  In  the  coloured 
races  the  patches  are  grey. 

The  malady  is  mainly  inconvenient  from 
its  appearance ;  but  as  the  sites  are  rarely 
exposed,  it  is  often  borne  for  years  without 
the  person  seeking  advice.  Disease  of  the 
liver  is  now  and  then  dreaded  by  the  patients^ 
owing  to  their  yellow  hue.  It  is  discovered 
very  often  in  the  phthisical  and  others  who 
sweat  profusely,  especially  if  they  wear 
flannels  without  frequent  change. 

Contagiousness  is  not  strong,  as  the  affec- 
tion may  exist  for  years  upon  a  husband  or 
a  wife  without  spreading  to  the  other  ;  it 
seems  that  a  special  soil  is  more  distinctly 
needed  than  in  the  case  of  any  other  of  the 
dermatological  flora.  It  is  a  disease  of  the 
adult,  unlike  the  other  tineee,  which  are, 
moreover,  unattended  by  pigmentation.  It 
rarely  gets  well  without  persevering  treat- 
ment, and  is  very  apt  to  relapse. 

Diagnosis.— A  thin  fragment  of  the  ex- 
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foliated  epidermis,  treated  with  a  solution  of 
caustic  potash,  exhibits  under  the  microscope 
with  a  quarter-inch  object-glass,  numerous 
clusters  of  cells  about  the  size  of  red  blood- 
corpuscles  ;  these  are  the  conidia  of  the  well- 
defined  microsporon  furfur.    Thi'eads,  the 
mycelia,  interlace  between  the  cells.  The 
diseases  with  which  this  well-defined  malady 
has  been  confounded  are  the  abnormal  pig- 
mentations, melasma  and  chloasma,  macular 
syphilide,  and  pityriasis.    The  slight  eleva- 
tion, peculiar  exfoliation,  and  the  flecked 
appearance,  as  weU  as  considerable  sym- 
metry, contrast  with  the  smooth  subcuticular 
stains  of  the  first ;  co-existent  signs  denote 
the  second ;  and  the  absence  of  inflamma- 
tion and  of  abundant  desquamation  mark  it 
from  the  last-named.    Erythrasma  is  distin- 
guished by  the  narrower  localisation,  the 
redder  colour  of  the  patch,  and  the  greater 
minuteness  of  the  fimgus.  See  Erythrasma. 

Treatment.— If  there  be  a  low  condition 
of  health,  tonics  and  a  nourishing  regimen 
are  called  for;  but  local  measures  usually 
suffice.  The  skin  should  be  scrubbed  in  a 
soft  soap  or  other  alkaUne  bath ;  and  when 
dried  it  should  be  carefully  treated  with  the 
sulphide  of  potassium  ointment,  any  of  the 
mercurial  ointments  diluted,  or  a  lotion  of  bi- 
chloride of  mercury,  or  of  one  part  of  hypo- 
sulphite of  sodium  to  eight  of  water.  Pre- 
vious sponging  of  the  surface  with  vinegar 
increases  the  efficacy  of  this  last  parasiticide, 
which  is  the  most  convenient.  Friction  with 
strong  alcohol  or  ether  will  often  cure  a 
small  patch  instantaneously.  Daily  use  of 
sulphur  soap  gently  stimulates  the  skin  and 
checks  the  growth  of  the  mould.  The  inner 
clothing,  especially  the  flannels,  must  be 
disinfected  or  destroyed. 

Erasmus  Wilson.     E.  D.  Mapothek. 

TINKLING,  METALLIC.-A  sound 
of  a  peculiar  quality,  which  the  name  suffi- 
ciently defines,  occasionally  heard  on  auscul- 
tation in  connexion  with  cavities  in  the 
lungs,  or  when  air  and  fluid  are  present  in 
the  pleura.    See  Physical  Examination. 

TINNITUS  (Lat.).-SYNON. :  Pr.  Bow- 
donnement  d'Oreilles  ;  Ger.  Summen ;  KUn- 
gen. — Tinnitus,  a  term  which  is  commonly 
used  when  speaking  of  noises  in  the  ears,  is 
a  frequent  symptom  in  many  diseases  of  the 
external,  middle,  and  inner  ear.  It  is  usually 
present  in  all  those  conditions  where  there  is 
undue  pressure  on  the  labyrinth;  for  instance, 
when  there  is  pressure  on  the  tympanic  mem- 
brane from  cerumen,  imperfect  entrance  of  air 
mto  the  tympanum,  due  to  obstruction  of  the 
Eustachian  tubes,  or  effusion  within  the  tym- 
panic cavity.  It  accompanies  most  inflam- 
matory diseases  of  the  external  or  middle  ear  • 
follows  injuries  to  the  tympanic  membrane' 
and  blows  on  the  head  or  ear ;  may  occur 
m  aneurysm  at  the  base  of  the  skull ;  and  is 
II. 


a  prominent  symptom  in  all  nervous  affec- 
tions of  the  auditory  apparatus,  as  well  as  in 
many  states  of  disordered  hearing  where  the 
ear  is  healthy.  So  infinite  are  the  degrees 
and  variations  in  this  symptom,  that  there  is 
probably  no  known  sound  to  which  it  has  not 
been  compared  by  patients.  When  tinnitus 
is  due  to  some  curable  local  cause,  the  symp- 
tom rapidly  disappears  with  its  removal. 
When,  however,  it  accompanies  the  deafness 
in  nervous  affections,  it  is  often  the  more 
troublesome  symptom  of  the  two,  and  the  less 
amenable  to  treatment.  Strychnine  is  the 
most  useful  tonic  in  ear-affections,  and 
quinine  the  least  suitable,  as  this  drug  exer- 
cises a  distinctly  injurious  effect,  if  taken  in 
large  doses.  See  Ear,  Diseases  of ;  Hear- 
ing, Disorders  of ;  and  Vertigo. 

W.  B.  Dalby. 

TITTJBATION  {titubo,  I  stagger),— 
A  term  for  staggering  or  stumbUng  gait. 
See  Cerebellum,  Diseases  of;  and  Vertigo. 

TOBACCO,  Poisoning  by.  -Synon.  : 
Fr.  Empoisonnement  par  le  Tabac;  Ger. 
Tabakvergiftung.~The  minor  effects  of 
tobacco-poisoning — nausea,  depression,  vomit- 
ing, vertigo— are  well  known  to  the  incipient 
smoker.  Fatal  poisoning  by  tobacco  rarely 
occurs,  except  through  its  ignorant  adminis- 
tration by  mouth  or  rectum.  Cases  of  nico- 
tine-poisoning are  still  more  rare,  this,  the 
volatile  active  alkaloid  of  tobacco,  not  being 
readily  procurable. 

Anatomical  Characters.  —  After  death 
from  tobacco-poisoning  the  organs  and  tissues 
have  a  tobacco-like  odour,  and  the  odour  of 
nicotine  becomes  more  pronounced  on  treat- 
ing them  with  liquor  potassae.  Turgescence 
of  the  brain  has  been  described ;  but,  beyond 
the  odom-,  there  is  nothing  diagnostic  in  the 
appearances. 

Symptoms.— When  a  strong  decoction  of 
tobacco  or  snuff  is  administered,  either  by 
mouth  or  rectum,  very  speedily— usually  in 
about  five  minutes— the  patient  is  seized  with 
vertigo,  acute  abdominal  pain,  nausea,  and 
vomiting.  The  skm  is  paUid  and  bathed  in 
perspiration.  Stupor  supervenes,  wdth  par- 
tial or  general  convulsions,  and  stertorous 
respfration ;  and  death  may  result  in  fifteen 
or  twenty  minutes,  preceded  by  dilatation 
and  insensibility  of  the  pupUs.  When  the 
alkaloid,  nicotine,  is  swallowed,  insensibility 
supervenes  almost  immediately;  the  pupils 
are  widely  dilated  ;  respiration  is  speedily 
suspended;  and  the  patient  dies  in  three 
or  four  minutes. 

The  toxic  effect  on  vision  of  the  continued 
use  of  tobacco  i^  described  in  the  article  Eye 
AND  ITS  Appendages,  Diseases  of.  ' 

Diagnosis.— The  odour,  coupled  with  the 
above  described  symptoms,  would  leave  no 
doubt  as  to  the  nature  of  the  case.  Usually 
there  is  a  history  of  administration 
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Prognosis. — The  prognosis  is  in  all  cases 
unfavourable.  Fatal  dose. — Thirty  grains  of 
tobacco  are  said  to  have  proved  fatal.  A  drop 
or  two  of  nicotine  would  doubtless  prove  fatal. 

Treatment. — The  treatment  of  poisoning 
by  tobacco  consists  in  the  exhibition  of  eme- 
tics, followed  by  tannic  acid  freely  in 
any  form,  to  render  the  alkaloid  insoluble. 
Strong  tea,  coffee,  and  stimulants  should 
also  be  administered.  Iodine,  dissolved  with 
iodide  of  potassium,  has  been  recommended  ; 
but  is  probably  of  little  efl&cacy,  and  is  im- 
doubtedly  irritating  to  the  stomach.  Twenty 
to  thirty  minims  of  tincture  of  nux  vomica 
may  be  given,  and  repeated  at  intervals  ;  or, 
better,  a  hypodermic  injection  of  ijg  grain  of 
the  nitrate  or  other  soluble  salt  of  strychnine 
may  be  administered. 

Thomas  Stevenson. 

TOKELAU      RINaWORM.  —  See 

Tinea  Imbricata. 

TONE,  "Want  of. — This  expression,  al- 
though commonly  employed  in  a  somewhat 
loose  and  unscientific  manner,  is  sufficiently 
understood  in  the  main.  To  appreciate  its 
meaning,  it  is  first  necessary  to  inquire  what 
tone  is.  In  the  widest  sense  of  the  term,  a 
person  may  be  described  as  being  in  tone 
when  his  organs  individually  discharge 
their  functions  in  a  perfect  manner,  and  act 
harmoniously  as  a  whole,  just  as  a  violin 
is  said  to  be  in  tune  when  melody  can  be 
educed  by  striking  its  individual  strings. 
More  correctly,  tone  is  apphed  to  a  condition 
of  the  muscular  system,  as  signifying  that 
state  of  tension  in  which  voluntary  muscular 
efforts  can  be  produced  and  continued  with  a 
healthy  and  pleasurable  feeling ;  and  also  to 
muscular  organs,  to  indicate  a  certain  degree 
or  power  of  contraction  of  their  walls. 

Etiology  and  Pathology. — Various  fac- 
tors combine  to  produce  and  maintain  mus- 
cular tone.  First,  this  state  is  dependent  on 
a  proper  supply  of  nervous  energy  ;  secondly, 
nourishment  and  oxygen  must  be  furnished 
in  abundance ;  thirdly,  the  products  of  waste 
must  be  thoroughly  removed  from  the  sys- 
tem ;  and  fourthly,  the  work  required  of  the 
muscular  tissue  must  not  be  excessive,  that 
is,  a  certain  amount  of  rest  must  be  afforded 
to  it. 

Want  of  muscular  tone  results,  then,  from 
failure  of  any  of  these  conditions. 

1.  Nervous  failure.— Whatever  view  may 
be  taken  of  the  nature  of  nervous  and  mus- 
cular force,  modern  research  has  shown  that 
they  are  intimately  connected  with  each 
other.  If  the  nerve-supply  be  cut  off,  mus- 
cles waste;  and  vice  versa,  if  the  muscles 
remain  unemployed,  their  nerve-centres 
Buffer.  The  effect  of  nervous  disease  or  dis- 
order in  producing  loss  of  muscular  tone  is 
illustrated  by  such  neuroses  as  hysteria  and 
epilepsy,  by  some  forms  of  mental  disease, 
and  by  the  large  but  indefinite  class  of  cases 


known  as  '  nervous  debility,'  of  which  mental 
strain,  anxiety,  sexual  excess,  or  masturba- 
tion and  alcohoUsm  are  frequently  the  ex- 
citing causes. 

2.  Failure  of  nutrition. — Deficiency  of 
the  blood-supply  immediately  lowers  mus- 
cular activity,  in  consequence  of  interference 
both  with  the  nutrient  and  the  oxygenating 
processes.  It  is  on  this  account  that  want 
of  tone  is  found  in  anaemia,  in  convalescence 
from  acute  diseases,  and  to  a  certain  extent 
even  in  chronic  dyspepsia.  Want  of  oxygen 
and  impurity  of  the  atmosphere  lead  as 
distinctly  to  lassitude ;  and,  if  long  continued, 
to  lowering  of  muscular  energy  and  loss  of 
tone,  as  amongst  the  inhabitants  of  large 
towns,  and  in  persons  employed  in  close, 
ill-ventilated  rooms, 

3.  Betention  of  waste  products. — When 
muscles  are  called  into  action  certain  com- 
pounds are  formed  within  them,  which  must 
be  eliminated  by  being  passed  back  into  the 
circulation  and  excreted.  The  lungs,  skin, 
kidneys,  liver,  and  bowels  must,  therefore, 
discharge  their  functions  properly  to  keep 
the  muscular  system  in  tone.  We  have  here 
the  explanation  of  a  very  common  class  of 
cases  of  want  of  tone.  Many  persons,  either 
from  choice  or  from  necessity,  habitually 
take  an  amount  of  active  bodily  exercise  in- 
sufficient for  the  removal  of  the  waste  pro- 
ducts from  the  muscular  and  other  systems. 
In  the  former  case  this  is  the  result  of  in- 
dulgence in  abundant  rich  food,  combined 
with  lazy  habits,  confinement  to  warm  '  re- 
laxing '  rooms,  and  the  avoidance  of '  bracing ' 
exercise.  In  the  latter  case,  the  metabolic 
inactivity  is  referable  to  enforced  confine- 
ment in  sedentary  employments,  often  of  an 
exhausting  kind,  carried  on  perhaps  in  an 
impure  atmosphere,  or  throwing  a  con- 
tinuous strain  upon  one  set  of  muscles,  such 
as  those  involved  in  standing  or  sitting. 
Both  these  classes  of  cases  also  are  met  with 
chiefly  in  large  towns,  and  they  constitute  a 
considerable  proportion  of  the  persons  who 
'  require  tonics.' 

4.  Muscula/r  exhaustion. — Excessive  mus- 
cular exercise  leads  to  loss  of  tone :  first,  by 
interfering  with  nutrition,  which  is  most 
active  during  rest;  secondly,  by  wear  and 
tear ;  and  thirdly,  in  the  case  of  hoUow  mus- 
cular organs,  such  as  the  intestines  (the  mus- 
cular walls  of  which  have  to  resist  internal 
pressure),  by  gradual  exhaustion  of  muscular 
irritability  from  continuous  excitement,  or 
possibly  even  by  over-stretching  and  dislo- 
cation  of  the  fibres.  The  first  two  forms  of 
muscular  atony  are  well  illustrated  by  certain 
instances  of  cardiac  exhaustion;  the  tliird 
form  is  met  with  not  only  in  the  alimentary 
canal,  but  in  the  bladder,  in  the  blood- 
vessels, and  indeed  in  all  muscular  tubes 
and  ducts,  when  over-distended  by  sohd, 
fluid,  or  gaseous  contents. 

5.  Combined  causes.— In  many  cases  two 
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or  more  of  the  causes  mentioned  under  the 
pi'eceding  heads  are  combined,  and  give  rise 
to  want  of  tone  or  atony.  Thus  in  a  large 
class  of  cases  of  debility  with  which  prac- 
titioners in  large  towns  are  familiar — and 
which  especially  includes  young  female  sub- 
jects engaged  in  business — overwork,  impure 
air,  insuflScient  light,  badly  cooked  or  other- 
wise improper  food,  the  constant  strain  of 
the  muscles  of  the  legs  and  back  without 
sufficient  movement,  and  frequently  many 
other  circiimstances  injurious  to  the  nervous 
system,  are  all  combined.  Again,  the  subjects 
of  chronic  nervous  affections,  such  as  epi- 
lepsy and  hysteria,  are  too  frequently  over- 
fed, niursed  in  warm  rooms,  and  spared  every 
form  of  healthy  exertion,  with  the  result 
of  producing  a  flabby,  atonic  state  of  system. 

Symptoms. — Want  of  tone  in  the  muscular 
system  generally  is  characterised  by  a  number 
■of  symptoms,  which  are  all  more  or  less  ill- 
defined  and  difficult  to  describe,  being  chiefly 
of  a  negative  and  subjective  kind.  The  chief 
of  these  are  a  peculiar  feeling  of  want  of 
muscular  vigour;  weakness,  heaviness,  and 
even  aching  of  the  limbs  ;  languor,  inability 
and  unwillingness  to  undertake  or  to  continue 
any  kind  of  physical  or  mental  exertion,  and 
a  desire  to  remain  passive  and  undisturbed. 
This  reacts  upon  the  mind,  causing  depres- 
sion of  spirits,  melancholy,  and  other  subjec- 
tive symptoms. 

The  symptoms  of  want  of  tone  or  atony  of 
muscular  organs  vary  greatly  with  the  part 
affected.  Thus  atony  of  the  stomach  is  cha- 
racterised by  a  famihar  form  of  dyspepsia, 
which  is  called  '  atonic ; '  atony  of  the  bowels 
is  chiefly  attended  by  constipation  and  flatu- 
lence ;  atony  of  the  bladder  is  associated  with 
retention  of  urine.  Ulcers  are  said  to  '  want 
tone '  when  the  healing  process  flags. 

Treatment.— It  wiU  be  gathered  fi-om  the 
precedhag  remarks  that  want  of  tone,  whether 
general  or  local,  is  a  condition  which  calls  for 
very  different  kinds  of  treatment,  accordmg 
to  Its  cause.    One  of  the  principal  reasons  of 
the  want  of  success  which  fi-equently  attends 
attempts  to  restore  tone  to  the  system  is 
failure  on  the  part  of  the  practitioner  to 
appreciate  this  truth,  and  to  discover  and 
remove  the  cause  or  causes  of  the  morbid 
state.    Tonic  drugs  suggest  themselves  only 
too  readily  as  the  proper  means  to  be  em- 
ployed ;  and  so  great  is  the  number  of  remedies 
which  go  by  this  name,  and  so  complex  are 
the  combmations  in  which  they  are  now  pre- 
sented by  the  pharmacist,  that  recourse  is 
otten  had  to  them  before  an  accurate  estimate 
has  been  made  of  the  direction  in  which  the 
system  or  the  affected  organ  is  really  at  fault 
and  hence  mjury,  not  benefit,  results.  These 
remarks  apply  both  to  loss  of  tone  generaUv 
■and  to  atony  of  special  organs.  Thus  it  hap- 
pens that  the  best  tonic  measure  in  one  case 
may  be  rest,  in  another  case  exercise;  in  a 
thurd  case  food  and  stimulants  maybe  urgently 


called  for;  in  a  fourth  case  depletory  measures 
are  essential  at  the  commencement  of  treat- 
ment. Time  is  an  equally  important  factor 
m  the  process  of  restoration  to  tone.  This  is 
especially  true  hx  the  instances  where  rest  is 
necessary;  but  even  in  the  very  opposite 
class  of  cases,  where  exercise  is  demanded, 
this  regimen  may  need  to  be  carried  on  for 
a  long  time,  being  commenced  with  caution 
and  slowly  increased. 

The  details  of  tonic  treatment  are  indicated 
in  a  special  article  (see  Tonics),    Here  it 
need  only  be  added  that  when  the  nervous 
elements  are  distinctly  deficient  in  activity, 
strychnine,  cuichona,  phosphorus,  and  cod- 
hver  oil  appear  to  be  specially  indicated, 
whilst  galvanism  and  massage  may  be  use- 
ful.   Massage  is  a  most  potent  agent  in  in- 
creasing bodily  tone.  But  it  requires  careful 
regulation,  as  in  some  patients  it  proves  too 
exhausting— it  may  be  from  too  quick  destruc- 
tion pf  the  muscular  tissues,  and  insufficient 
elimination  of  the  waste  products  {see  Mas- 
sage).   On  the  other  hand,  Dr.  Weir  Mit- 
chell's treatment,  where  massage  is  com- 
bined with  forced  feeding  and  seclusion,  is  of 
great  value  where  failure  of  tone  arises  chiefly 
from  a  badly  nourished  nervous  system. 
Alcoholic  stknulants  and  iron  are  best  adapted 
to  cases  in  which  nourishment  and  oxygen- 
ation have  fallen  below  par.    When  the  ac- 
tivity of  the  organs  is  diminished  from  accu- 
mulation of  waste  products,  we  must  have 
recourse  to  moderate  cholagogue  purgation, 
to  such  diuretics  as  digitalis,  to  diaphoretics, 
and  especially  to  change  of  occupation,  and 
exercise  of  such  a  kind  in  an  open  healthy 
atmosphere  as  shall  bring  all  the  voluntary 
muscles  into  action,  and  stimulate  if  possible 
every  bodily  function.    In  the  converse  class 
of  cases,  where  exhaustion  is  the  result  of 
over-exertion,  we  have,  after  removing  the 
cause,  to  exhibit  antispasmodic  or  even  seda- 
tive drugs,  such  as  belladonna  and  opium, 
which  are  especially  useful  in  the  first  stage 
of  atony  of  the  stomach  and  alimentary  canal, 
as  weU  as  in  atony  of  the  bladder. 

Finally,  no  class  of  remedies  is  so  likely 
to  prove  efficacious  in  restoring  tone  as  that 
of  mineral  springs  and  baths.  Where  these 
are  chosen  with  due  discrimination,  every 
one  of  the  indications  for  treatment  may  be 
fulfilled.  In  nervous  fctdlure,  whatever  may 
have  been  the  excitmg  cause,  the  change  of 
air  and  scene,  the  regulated  life  and  the  free- 
dom from  daily  cares,  all  tend  to  restore  the 
due  working  of  this  important  factor  in 
maintaining  a  due  tone  of  the  whole  system. 
The  same  remarks  apply  to  failure  of  nu- 
trition, where  early  hours  and  exercise,  which 
form  a  part  of  the  regunen  at  every  Spa,  are 
so  conducive  to  an  improved  tone  of  the 
muscles,  voluntary  and  involuntary,  of  the 
body.  But  it  is  in  cases  of  retention  of  waste 
products  that  natural  mineral  springs  and 
baths  play  so  important  a  part.  Doubtless 
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the  principal  agent  is  water,  and  the  different 
saUne  or  other  ingredients  are  merely  sub- 
sidiary helps.  Yet  even  the  mere  flushing 
of  the  system  is  not  to  be  despised ;  and  in 
no  other  fashion  can  it  be  so  thoroughly — if 
not  always  very  pleasantly — secured.  The 
fourth  cause — muscular  exhcmstion — is  one 
also  which  can  be  very  successfully  combated 
at  a  watering-place.  One  of  the  most  neces- 
sary injunctions  which  require  to  be  laid 
down  by  the  bath  physician  is  attention  to 
graduation  of  the  amoimt  of  exercise.  The 
improved  sleep,  too,  following  on  better  diges- 
tion, inhalation  of  pure  air,  and  increased 
elimination,  tends  greatly  to  give  tone  to 
the  system  by  ensuring  sufficient  intervals  of 
rest.  Enough  has  been  said  to  show  that 
mineral  waters,  bathing,  and  the  modern 
system  of  massage  available  at  aU  Spas, 
must  do  much  to  counteract  the  bad  effect 
of  the  combined  causes  of  failure  of  tone. 

"William  Bruce. 

TONGrUE,  The.  —  Synon.  :  Fr.  La 
Langue;  Ger.  Bie  Zunge. — Apart  from  its 
own  particular  diseases,  which  are  described 
in  a  separate  article  {see  Tongue,  Diseases 
of),  the  tongue,  as  is  well  known,  gives 
important  clinical  indications  regarding 
various  morbid  conditions  affecting  the 
general  system  as  weU  as  many  local 
diseases.  To  '  look  at  the  tongue '  is  one 
of  the  first  acts  of  'clinical  examination' 
which  even  the  merest  tyro  in  the  medical 
profession  performs ;  but  there  is  much  that 
is  indefinite  and  uncertain  in  the  ideas  as  to 
what  this  examination  is  intended  for,  and 
what  information  it  affords.  The  limits  of 
the  present  article  will  only  permit  of  a 
brief  summary  of  the  subject;  and  for  valu- 
able practical  details  the  reader  is  referred 
to  the  Lumleian  Lectures  for  1888,  by  Dr. 
W.  H.  Dickinson,  on  'The  Tongue,  as  an 
Indication  in  Disease.' 

Mode  and  Objects  of  Investigation. — 
In  general  terms  it  may  be  stated  that  we 
examine  the  tongue,  for  clinical  purposes, 
with  reference,  first,  to  its  suijechve  sensa- 
tions; secondly,  to  its  movements;  and, 
thirdly,  to  the  objective  characters  which  it 

presents.  .       i  •  -3    •    i  j 

1.  Its  subjective  8ensat^ons  chiefly  mclude 
ordinary  tactile  sensation,  and  the  sense  of 
taste.  In  most  cases  we  rely  for  informa- 
tion on  these  points  upon  the  statements  of 
patients;  but  under  certain  circumstances 
common  sensibility  may  be  tested  experi- 
mentally by  some  suitable  instrument ;  and 
taste,  by  applying  different  articles  to  the 
tongue  with  a  brush,  or  in  other  ways  {see 
Taste,  Disorders  of).  Su-  Eichard  Quam 
has  called  the  writer's  attention  to  a  pecuhar 
sense  of  heat  or  burning,  sometimes  felt  in 
the  tongue,  which  seems  to  be  associated 
with  the  gouty  diathesis. 

2.  The  movements  of  the  tongue  are 


studied  by  watching  them  directly ;  and  by 
noticing  any  abnormal  affection  of  speech 
or  deglutition  arising  from  defect  or  disorder 
of  these  movements.  A  peculiar  thickness 
of  speech,  or  an  inabihty  to  swallow  properly, 
may  result  from  this  cause ;  and  in  extreme 
cases  articulation  and  deglutition  may  be- 
come impossible.  To  examine  the  tongue 
directly  as  a  motor  organ,  it  should  first  be 
looked  at  while  in  the  mouth,  both  at  rest 
and  when  the  patient  moves  it  from  side  to 
side,  or  in  other  directions ;  then  he  should 
be  directed  to  put  it  out,  and  to  perform 
similar  movements  when  the  tongue  is  pro- 
truded. This  mode  of  investigation  gives 
important  information  in  certain  cases. 

3.  The    objective    examination    of  the 
tongue  in  itself  is  of  far  more  frequent 
application  than  the  methods   just  con- 
sidered, being  indeed  called  for  and  ordin- 
arily practised  in  every  case,  although  it 
may  not  necessarily  afford  any  positive 
information.     No  patient  thinks  his  case 
properly  investigated  unless  he  is  told  to 
put  out  his  tongue.    The  examination  is 
usually  carried  out  by  inspection ;  _  but  it 
may  also  be  requisite,  and  very  instruc- 
tive, to  feel  the  tongue  with  the  finger.  In 
looking  at  the  organ,  an  endeavour  should 
be  made  to  inspect  its  entire  upper  surface, 
and  for  this  purpose  the  patient  should  be 
directed  to  open  the  mouth,  and  protrudfr 
the  tongue  as  far  as  possible,  a  good  hght 
being  also  needed  for  observing  it.    In  some 
instances,  as  in  infants  and  rebellious  chil- 
dren, as  the  result  of  congenital  malform- 
ations or  wearing  false  teeth,  in  many  low 
febrile  cases,  and  in  certain  nervous  diseases, 
the  tongue  must  be  examined  while  in  the 
mouth,  as  the  patient  either  cannot  or  will 
not  put  it  out  properly ;  for  this  purpose  it 
is  sometimes  necessary  to  open  the  mouth 
somewhat  forcibly,  but  with  due  care,  and 
it  may  be  desirable  to  employ  some  artificial 
light.    For  more   minute  information  in 
some  cases  it  is  requisite  to  scrape  the  sur- 
face of  the  organ,  and  to  examine  micro- 
scopically what  is   thus  removed.  The 
points  to  be  noticed  in  the  objective  exami- 
nation of  the  tongue  are :  {a)  Its  size  and 
shape  as  a  whole,  as  well  as  the  characters 
of  its  point  and  margins,    {b)  Its  condition 
as  to  firmness  or  flabbiness.    (c)  The  colour 
of  the  mucous  membrane,    {d)  Whether  the 
surface  is  normal,  smooth  and  glazed,  bemg 
more  or  less  denuded  of  its  usual  epithelium, 
or  presenting  a  dry  membranous  covermg, 
furrowed,  fissured,   or    otherwise  altered, 
(e)  The  condition  and  appearance  of  the 
papiUse,  especiaUy  the  fungiform  papiUffi. 
(/)  Whether  the  tongue  is  moist,  sticky,  or 
dry.    {g)  The  absence  or  presence  of  any 
accumulation  on  the  dorsum  of  the  organ, 
commonly  known  as  'fur';  and,  if  present, 
its  arrangement,  thickness,  colour,  and  other 
general  characters,  as  well  as  m  some  case^ 
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microscopical  appearances.  It  may  be  re- 
marked that  in  relation  to  this  examination 
of  the  tongue  it  is  often  advantageous  to 
notice  the  condition  of  the  mouth  generally, 
but  especially  of  the  gums  and  teeth,  and  of 
the  lips.  Fui-ther,  the  patient  may  afford 
information  with  regard  to  the  objective 
conditions  of  the  tongue,  not  coming  imme- 
diately under  the  notice  of  the  practitioner, 
such  as  whether  it  is  much  furred  on  waking 
in  the  morning,  or  if  it  is  iaclined  to  drjniesa. 

It  is  desirable  to  offer  a  few  remarks  re- 
specting abnormal  covering  or  fur  on  the 
tongue.  This  varies  much  in  its  extent, 
thickness,  and  characters.  As  regards  its 
general  distribution,  it  may  cover  the  whole 
surface  of  the  organ;  or  only  its  posterior 
or  anterior  part,  one  lateral  half,  or  even  a 
limited  patch  when  due  to  local  causes.  The 
<3overkig  may  be  a  mere  film,  or  of  consider- 
able thickness.  Its  chief  colours  are  white, 
whitish-yellow,  yellow,  yellowish-brown, 
brown,  brownish- black,  and  black.  It  is 
either  moist  and  easily  separated,  sticky 
and  viscid,  or  dry,  being  then  often  cracked 
and  peeling  off.  It  usually  clears  gradually 
from  the  tip  and  sides  towards  the  centre 
<A  the  tongue,  sometimes  in  strips ;  some- 
times it  breaks  away  abruptly  in  scales. 
Under  certain  circumstances  fur  appears 
and  disappears  with  great  rapidity. 

In  a  very  instructive  classification  of 
tongues.  Dr.  Dickinson  employs  the  follovidng 
terras:  (1)  Stippled  or  dotted,  where  the 
papillse  are  separately  capped  with  a  minute 
white  patch.  (2)  Coated,  where  the  spots 
coalesce  and  become  confluent,  so  that  the 
covering  is  continuous,  the  intervals  between 
the  papillae  being  also  more  or  less  filled  up. 
(3)  Plastered,  where  the  coat  is  thick,  uni- 
form, and  conspicuous,  and  often  looks  as  if 
laid  on  with  a  trowel.  (4)  Furred  or  shaggy, 
in  which  there  is  ^eat  elongation  of  the 
papillae,  which  remain  separate  from  each 
other,  at  least  at  their  extremities,  so  as  to 
give  a  shaggy  look,  or  one  suggestive  of 
coarse  hair  or  fur.  (5)  Encrusted,  in  which 
the  papillae  are  concealed  by  an  incrustation, 
or  thick  felted  coat,  usually  dry  and  brown 
by  which  the  surface  is  overlaid.  ' 

As  regards  the  nature  of  the  changes  in  the 
varieties  of  abnormal  tongues  just  indicated, 
microscopical  exammation  shows  that  in  most 
of  them  the  papillae  are  elongated.  The  white 
coating  is  found  to  consist  mainly  of  accu- 
mulated epitheHum,  which,  according  to 
Dr.  Dickinson,  is  the  result  chiefly  of  over- 
growth. In  the  superficial  layers  of  many 
accumulations  on  the  surface  of  the  tonone 
especially  the  dark  encrusted  form,  thereVe 
ulBo  present  the  remains  of  food,  amorphous 
material,  fat  globules,  blood  or  altered  blood 
and  pigments,  different  micro-organisms 
especially  bacilli  and  micrococci,  and  some- 
times the  o'iddum  albicans.  In  the  deeper 
parts  of  the  epithelial  structure,  more  espe- 


cially in  the  Malpighian  layer,  there  is  often 
much  profusion  of  nucleation  or  ceU-growth, 
and  the  corium  is  in  many  cases  distinctly 
hypernucleated  and  often  over-kijected. 
More  rarely  leucocytes  are  extruded  within 
the  papillae  and  elsewhere  (Dickinson). 

With  reference  to  the  immediate  causation 
of  these  abnormal  conditions  of  the  tongue, 
Dr.  Dickinson  concludes  that  the  formation 
of  more  or  less  coating,  with,  lengthening  of 
the  papillae,  depends  partly  on  disuse  of  the 
organ,  with  want  of  rubbing  and  washing, 
and  consequent   deficient  removal  of  the 
epitheKum;  but  mainly  on  increased  over- 
growth, associated  probably  ia  some  cases 
Math  a  morbid  poison  in  the  system,  but 
chiefly  vpith  pyrexia,  the  coat  increasing  in 
degree  in  proportion  to  the  temperature,  up 
to  a  certain  point.    Dryness  of  the  tongue  he 
attributes  principally  to  deficient  secretion  of 
saliva;  but  it  may  also  be  due  partly  to 
habitual  openness  of  the  mouth  during  sleep, 
pyrexia,  or  general  dehydration  of  the  body, 
from  deprivation  of  water  or  excessive  dis- 
charge, as  in  diarrhoea  and  diabetes.  The 
condition  to  which  this  observer  specially 
applies  the  term  '  furring,'  as  well  as  incrus- 
tation, he  considers  as  essentially  connected 
vsdth  want  of  saliva.     Incrustation   is  a 
secondary  process,  in  which  various  matters 
accumulate  on  the  surface  of  the  tongue, 
including  parasites.    The  brown  colour  he 
refers  chiefly  to  dryness,  as  many  animal 
substances  dry  brovm;  partly  to  staining 
food  and  medicines. 

The  condition  of  tongue  in  which  its 
surface  is   abnormally  smooth,  bare,  and 
denuded,  also  calls  for  brief  notice.  This  may 
be  general  or  partial,  and  usually  follows  the 
removal  of  a  coating  or  incrustation ;  but  it 
may  be  a  primary  change.     It.  presents 
various  degrees,  the  organ  being  at  the  same 
time  more  or  less  red,  and  generally  dry.  A 
glazed,  shining,  or  polished  appearance  is 
common.    In  extreme  cases  this  variety  of 
tongue  becomes  intensely  red   and  raw- 
looking,  being  compared  to  raw  beef;  and  it 
may  be  excoriated  or  cracked.    In  describing 
the  minute  changes.  Dr.  Dickinson  states  that 
the  epithelium  and  the  papillaB  are  removed 
down  to  the  level  of  the  Malpighian  layer, 
but   this  usually   remains,   and  becomes 
covered  vidth  fresh  horny  epithelium,  form- 
ing a  thin  membrane.    Should  the  denuding 
process  extend  ftirther,  the  Malpighian  layer 
itself  is  removed,  exposing  the  corium  ;  and 
this  structure  is  sometimes  encroached  upon, 
even  almost  down  to  the  muscular  fibres. 
Vascular  injection,  hypernucleation,  and  the 
extrusion  of  leucocytes  often  take  place ;  and 
in  some  cases  there  is  a  general  inflammatory 
infiltration  of  the  superficial  parts.    A  com- 
pletely bare  tongue  is  comparatively  rare, 
and  such  a  degree  of  change  is  generally 
limited  in  extent.     The  variety  of  tongue 
now  under  consideration  is  that  on  which 
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aphthous  growths  are  most  liable  to  occur. 
It  implies  failing  nutrition.  The  appearances 
are  due  partly  to  want  of  epithelial  covering  ; 
but  the  exposure  resulting  from  loss  of  this 
covering  also  causes  irritation  and  dryness. 
Dr.  Dickinson  attributes  the  changes  partly 
to  want  of  saliva. 

Clinical  Indications. — In  the  following 
remarks  it  is  intended  to  call  attention  to 
some  of  the  principal  conditions  in  which 
the  tongue  affords  useful  information,  and 
to  indicate  the  main  characters  associated 
therewith.  Dr.  Dickinson  affirms  that  '  the 
tongue  is  an  index  of  constitutional  states, 
seldom  of  individual  diseases ' ;  '  it  seldom 
points  to  solitary  organs  or  isolated  disorders, 
but  is  rather  a  gauge  of  the  effects  of  the 
disease  upon  the  system  than  an  indication 
as  to  the  locality  of  it,'  Allowance  must 
always  be  made  for  individual  pecuUarities 
in  the  shape  or  size,  and  in  the  appearances 
presented  by  this  organ ;  for  the  effects  of 
certain  habits,  such  as  excessive  smoking,  or 
chewing  tobacco  and  other  substances ;  for 
changes  in  colour  due  to  taking  iron  or  other 
medicines ;  and  for  any  local  irritation. 
Moreover,  most  people,  but  especially  those 
who  sleep  with  the  mouth  open,  have  a  more 
or  less  furred  tongue  in  the  morning,  which 
is  of  no  special  importance,  or  it  may  tend  to 
dryness  ;  while  in  some  individuals  its  surface 
presents  constantly  a  thick  coating,  without 
evident  disturbance  of  any  organ,  appetite 
being  excellent,  and  the  digestive  functions 
performed  in  a  most  satisfactory  manner. 
On  the  other  hand,  a  perfectly  clean  and 
healthy-looking  tongue  may  be  associated 
with  severe  dyspeptic  symptoms,  or  even 
with  serious  organic  disease  of  the  alimentary 
canal  or  its  related  organs.  Many  persons 
have  the  surface  of  the  tongue  more  or  less 
furrowed  as  the  normal  state. 

1.  Nervous  Diseases. — In  this  class  of 
diseases  the  tongue  often  affords  information 
of  much  value,  and  it  is  here  that  its  sensa- 
tions and  movements  are  mainly  disordered. 
In  many  cases  of  cerebral  lesion,  one  half 
of  the  tongue  is  paralysed  in  its  muscles,  so 
that  the  organ  is  unsymmetrical  in  the  shape 
of  its  two  sides;  and  deviates  when  in  the 
mouth  to  the  healthy  side,  but  when  pro- 
truded towards  the  paralysed  side.  In  ex- 
ceptional cases  the  entire  organ  is  affected, 
so  that  it  cannot  be  protruded  or  even  moved. 
The  way  in  which  a  patient  attempts  to  put 
out  the  tongue  when  asked  to  do  so,  ma,y  be 
made  use  of  to  indicate  the  state  of  conscious- 
ness in  various  conditions  affecting  the  brain. 
In  many  cases  of  cerebral  disease  the  tongue 
shows  a  marked  and  speedy  tendency  to 
become  thickly  furred,  and  very  foul.  This 
is  well  seen  in  cases  of  apoplexy  due  to 
hsemorrhage  in  connexion  with  the_  brain. 

The  tongue  is  specially  affected  in  certain 
peculiar  nervous  diseases,  particularly  labio- 
glosso-laryngeal  paralysis,  many  cases  of 


diphtheritic  paralysis,  general  paralysis  of 
the  insane,  and  extreme  cases  of  wasting 
palsy.    Beginning  with  slight  indications  of 
loss  of  power,  as  tremulousness,  thickness 
of  speech,  and  difficulty  in  swallowing,  the 
affection  is  liable  to  end  in  complete  paralysis 
of  the  organ,  which  may  also  involve  its  sen- 
sibility.   These  results  depend  on  disease 
involving  the  roots  of  the  nerves  supplying 
the  tongue.    The  organ  may  also  be  thus 
affected  in  various  degrees,  owing  to  some 
morbid  condition  implicating  its  nerves  in 
their  course  or  at  their  origin.    When  com- 
pletely paralysed,  the  tongue  in  time  comes 
to  present  the  appearance  of  a  sodden  mass 
lying  in  the  mouth.     In  cases  of  severe 
neuralgia  of  one  side  of  the  face,  the  tongue 
occasionally  presents  peculiar  appearances, 
such  as  unilateral  furring,  thickening  of  the 
mucous  membrane,  or  enlargement  of  the 
papillae ;  coating  of  one  side  of  the  tongue 
has  also  been  noticed  in  connexion  with 
painfcd  teeth  (Hilton).    The  tremulous  and 
foul  tongue  of  acute  or  chronic  alcohoUsm 
may  be  mentioned  under  this  head.  Dr. 
Dickinson  has  often  noticed  the  tongue  to  be 
white  and  sodden-looking  after  an  exacerba- 
tion of  nervousness,  but  attributes  this  to  a 
want  of  saliva.    Signs  of  the  organ  haying 
been  bitten  may  be  useful  in  the  diagnosis  of 
obscure  cases  of  epilepsy.    J erking  and  irre- 
gular movements  of  the  tongue  are  very 
striking  in  many  cases  of  chorea.  During 
attacks  of  migraine  its  surface  usually  be- 
comes much  furred. 

2.  General  Conditions  and  Diseases. 
The  tongue  is  usually  markedly  altered  in 
the  febrile  state,  whether  associated  with 
specific  fevers,  or  with  inflammatory  or  other 
diseases.  It  becomes  covered  with  more  or 
less  fur,  often  of  considerable  thickness,  and 
usually  either  white  or  yellowish-white.  In 
particular  fevers  the  organ  commonly  pre- 
sents peculiar  characters.  Thus,  in  many 
cases  of  typhoid  fever  it  is  small  and  irritable, 
with  enlarged  papiUee,  and  a  thin  whitish  or 
yellowish  fur;  it  may  become  red,  smooth, 
and  glazed  or  shining.  In  this  disease  it 
may  also  be  pecuharly  tremulous,  which  has 
been  regarded  as  a  bad  sign,  indicating  deep 
ulceration  of  the  intestine.  In  scarlatina  the 
papillse  tend  to  become  peculiarly  prominent 
as  well  as  injected,  projecting  through  the  fur, 
the  tongue  presenting  the  so-called  'straw- 
berry '  appearance ;  this  condition  may, 
however,  be  met  with  in  other  diseases.  In 
diphtheria  the  tongue  may  exhibit  a  diph- 
theritic deposit  upon  its  surface.  There  is 
generally  a  very  thick,  creamy  coating  in 
acute  rheumatism,  as  well  as  preceding  and 
during  attacks  of  gout,  and  in  the  latter  espe- 
cially it  often  becomes  yellowish  or  brownish. 
In  acute  pneumonia  also  the  tongue  is  often 
thickly  plastered,  but  presents  much  variety. 
In  the  'typhoid  state,'  whatever  this  con- 
dition  may  be  associated  with,  the  tongue 
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tends  to  be  dry,  and  usually  covered  with  a 
brown  or  even  blackish  crust,  looking  as  if  it 
were  baked.  It  is  often  very  red  and  irri- 
table in  itself,  and  occasionally  the  typhoid 
tongue  has  little  or  nothing  on  its  surface, 
but  is  very  dry,  deeply  red,  like  raw  beef, 
and  fissured.  The  organ  may  be  in  such  a 
condition  that  it  can  scarcely  be  moved  at 
all.  At  the  same  time  sordes  are  present  on 
the  teeth  and  giuns.  The  red,  raw,  and  dry 
tongue  is  generally  associated  with  exhaus- 
tion, especially  when  this  is  due  to  exhausting 
discharges,  particularly  of  pus ;  and  it  is 
linked  with  the  constitutional  state  described 
as  hectic.  It  not  uncommonly  occurs,  how- 
ever, in  various  conditions  producing  prostra- 
tion and  depression,  apart  from  discharges, 
and  these  are  often  connected  with  the  ab- 
dominal organs.  In  malarial  fevers  the 
margins  of  the  tongue  are  said  to  present 
sometimes  a  faint  bluish  tinge. 

It  may  be  remarked  here  that  the  tongue 
not  uncommonly  affords  evidence  of  consti- 
tutional syphilis,  owing  to  the  past  effects  of 
this  disease  upon  the  organ.  It  may  also 
indicate  the  general  tone  of  the  system, 
being  often  lajge  and  flabby  when  this  is 
below  par. 

3.  Conditions  affecting  the  Blood 
and  Circulation.— The  tongue  often  ex- 
hibits abnormal  characters,  due  to  the  state 
of  the  blood  or  circulation.  Thus,  in  anaemia 
it  is  more  or  less  pale ;  generally  large,  flat, 
broad,  and  flabby;  and  frequently  indented 
at  the  sides  by  the  teeth.  In  the  plethoric 
condition  it  is  also  large,  but  tends  to  be  of  a 
deeper  colour  than  normal,  and  may  present 
a  venous  tint.  The  anaemic  tongue  is  fre- 
quently quite  clean,  though  this  wiU  depend 
much  on  its  associations ;  but  the  tongue  met 
with  in  plethora  is  generally  furred.  A 
temporarily  congested  condition  of  the  diges- 
tive organs  and  liver  is  supposed  to  be  ac- 
companied by  a  corresponding  plethoric  state 
of  the  tongue.  Any  cause  of  general  ob- 
struction to  the  venous  circulation,  or  of 
interference  with  the  due  aeration  of  the 
blood,  whether  seated  in  the  heart  or  lungs, 
is  likely  to  give  rise  to  enlargement  of  the 
tongue,  and  to  make  it  assume  a  congested, 
or  even  a  cyanotic  appearance  in  marked 
cases,  such  as  those  of  congenital  malforma- 
tion of  the  heart.  It  occasionally  happens 
that  some  local  obstruction,  affecting  the 

.  large  veins  in  the  thorax,  as  from  the  pres- 
sure of  an  aneurysm,  produces  a  similar 
condition  of  the  tongue.  In  his  classification. 
Dr.  Dickinson  applies  the  term  cya/notic  to  a 
particular  variety  of  tongue,  which  is  in- 
jected, hypemucleated,  with  excess  of  deep 
epithelium. 

4.  Affections  of  the  Alimentary 

Canal  and  its  Related  Organs  The 

tongue  is  commonly  regarded  as  of  peculiar 
miportance  in  relation  to  morbid  conditions 
of  the  digestive  apparatus  and  liver,  but  Dr. 


Dickinson's  observations  do  not  support  this 
idea,  and  he  attribute8"the  changes  presented 
by  the  organ  rather  to  the  pyrexia  or  other 
constitutional  disturbance  associated  with 
these  conditions.  As  already  stated,  there  is 
no  definite  relation  between  the  state  of  the 
tongue  and  the  performance  of  the  digestive 
functions,  or  the  presence  or  absence  of  even 
serious  disease,  but  at  the  same  time  there 
are'certain  general  indications  which  may  be 
worthy  of  note. 

(a)  The  tongue  is  peculiarly  liable  to  be 
altered  in  local  affections  of  the  mouth  and 
throat.  In  catarrh  of  these  parts  it  is  more 
or  less  coated.  In  tonsUlitis  there  is  usually 
a  very  thick  covering ;  and  it  may  be  most 
marked  on  the  side  of  the  inflamed  tonsil. 
Even  a  local  irritation,  such  as  that  caused 
by  decayed  teeth,  may  originate  a  fur,  and 
it  is  tmder  such  circumstances  that  it  is 
liable  to  be  localised.  Associated  stomatitis 
may  explain  the  state  of  the  tongue  in  some 
cases  of  gastric  catarrh  or  inflammation. 

(b)  In  any  acute  disorder  of  the  alimentary 
canal  the  tongue  tends  speedily  to  become 
coated,  usually  either  white  or  yeUowish- 
white,  but  it  may  be  more  or  less  brown. 
This  is  seen  in  so-caUed  acute  dyspepsia, 
gastric  catarrh,  and  hepatic  disorders.  The 
fur  often  clears  away  very  speedily  when  the 
cause  subsides.  In  severe  acute  gastritis  the 
organ  frequently  presents  a  strikingly  red 
and  irritable  appearance,  especially  at  the 
tip  and  edges,  with  enlarged  papillae,  and  a 
tendency  to  dryness.  In  acute  intestinal 
obstruction  the  tongue  becomes  stippled  at 
an  early  period,  or  coated  and  dry. 

(c)  In  chronic  forms  of  dyspepsia  and 
gastric  catarrh,  the  tongue  often  presents 
abnormal  appearances.  In  the  atonic  variety 
it  is  usually  large,  flat,  soft,  and  flabby ;  fre- 
quently marked  with  the  teeth ;  and  more  or 
less  furred,  though  it  may  be  quite  clean. 
In  the  irritative  form  it  tends  to  be  small, 
elongated,  and  pointed ;  contracted  and  firm  ; 
red  and  irritable;  with  enlarged  papillse ; 
and  generally  only  having  a  thin  white  fur, 
through  which  these  papillse  project,  but  it 
may  appear  unusually  clean  and  raw-looking. 
The  organ  may  present  characters  more  or 
less  similar  to  those  just  described,  in  those 
cases  where  the  food  passes  rapidly  out  of 
the  stomach  into  the  duodenum  in  an  undi- 
gested state.  In  the  more  grave  diseases  of 
the  stomach,  namely,  cancer  and  ulceration, 
the  tongue  has  no  special  characters,  and 
indeed  is  often  very  healthy-looking.  Dr. 
Dickinson  has  not  been  able  to  discover  any 
state  of  tongue  especially  connected  with  dys- 
pepsia or  ulcer  of  the  stomach. 

{d)  The  relation  of  the  tongue  to  affections 
of  the  intestines  is  indefinite.  The  bowels 
are  often  much  deranged  in  their  functions, 
or  diseased,  without  any  abnormal  appear- 
ances being  exhibited  by  the  organ.  It  may 
be  said,  however,  that  constipation,  especially 
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if  habitual,  tends  t6  make  the  tongue  large 
and  furred,  particularly  if  associated  with 
portal  congestion  and  deficiency  of  bile. 
Cases  of  prolonged  constipation  have  not 
uncommonly  been  met  with,  however,  in 
which  it  has  remained  perfectly  clean  and 
normal.  Chronic  accumulation  of  faeces  in 
the  rectum  seems  to  give  rise  to  thick  coat- 
ing, which  Dr.  Dickinson  attributes  to  general 
disturbance,  and  probably  pyrexia  connected 
with  morbid  absorption.  Diarrhoea  tends 
speedily  to  affect  the  tongue  in  various 
ways.  There  is  scarcely  any  condition  in 
which  the  tongue  becomes  more  rapidly  dry, 
coated,  furred,  and  encrusted,  than  severe 
diarrhoea.  In  dysentery,  especially  with 
hepatic  abscess,  it  often  becomes  shrunken, 
red,  smooth  and  polished,  or  fissured. 

(e)  As  regards  the  hepatic  apparatus, 
portal  obstruction  is  beUeved  to  cause  an 
enlarged  and  congested  state  of  the  tongue, 
but  this  is  very  doubtful.  It  tends  to  become 
more  or  less  coated  in  biUary  disorders, 
especially  when  acute;  and  is  often  very 
foul  ia  cases  of  obstructive  jaundice,  when 
it  may  also  be  coloured  yellow. 

5.  Special  Diseases. — In  diabetes  mel- 
litus  the  tongue  is  often  peculiarly  irritable, 
red,  clean,  cracked,  and  ^y.  In  acute  peri- 
tonitis it  is  usually  remarkably  small  and 
contracted,  also  red  and  irritable,  with  but 
little  fur,  and  tending  to  dryness.-  In  ad- 
vanced cases  of  phthisis,  especially  with  a 
high  temperature,  it  frequently  becomes  red 
and  raw,  and  exhibits  enlarged  papillae  ;  the 
occurrence  of  thrush  upon  its  surface  may 
also  be  a  sign  of  approaching  dissolution  in 
this  disease.  These  illustrations  will  sufl&ce 
to  poiat  out  the  special  information  which 
the  tongue  may  afford  as  regards  particular 
diseases. 

Conclusion.— By  a  consideration  of  the 
characters  of  the  tongue,  it  will  be  seen 
from  the  foregoing  remarks  that  important 
and  valuable  indications  are  often  afforded, 
not  only  as  regards  diagnosis,  but  also  in 
relation  to  prognosis  and  treatment.  There- 
fore it  is  essential  that  its  characters  should 
be  properly  studied  in  every  case,  bearing  in 
mind  the  three  main  cUnical  aspects  which 
it  presents  to  the  practitioner,  namely,  its 
sensibility,  movements,  and  objective  cha- 
racters. Frederick  T.  Egberts. 

TONGUE,  Diseases  of.— Synon.  :  Fr. 
Maladies  de  la  Langue ;  Ger.  Krankhetten 
der  Zunge. 

The  principal  morbid  conditions  anecting 
the  tongue  may  be  thus  enumerated  in  alpha- 
betical order:  (1)  Chronic  Abscess;  (2) 
Adhesions ;  (3)  Atrophy ;  (4)  Cancer ;  (5) 
Cysts  (mucous);  (6)  Hypertrophy;  (7)  in- 
flammation and  Acute  Abscess ;  (8)  Leucoma, 
Leukoplakia;  (9)  Parasitic  Affections;  (10) 
SyphUis;  (11)  Tongue-tie;  (12)  Tubercular 
Ulcer;  (13)  Tumours;  and  (14)  Ulceration. 
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Aphthse  and  thrush  are  discussed  under  their 
respective  headings  (see  Aphtha  ;  and 
Mouth,  Diseases  of).  The  simpler  disturb- 
ances of  the  surface  of  the  tongue,  of  which 
the  practitioner  avails  himself  as  an  aid  to 
diagnosis,  are  separately  discussed.  See 
Tongue,  The. 

1.  Chronic  Abscess. — This  may  occur 
at  any  age,  and  its  cause  is  generally  obscure. 
It  is  most  common  in  front  of  the  circum- 
vallate  papiUee,  and  forms  a  tense,  elastic, 
more  or  less  prominent  swelling,  presenting 
beneath  the  dorsal  mucosa.  Its  outline  is 
generally  quite  clear.  The  membrane  over 
it  is  free  and  normal  in  appearance  ;  the 
swelling  is  neither  tender  nor  painful.  How- 
ever prominent,  it  is  not  translucent.  Growth 
is  very  slow,  and  the  history  of  the  swelling 
may  extend  over  some  years.  The  disease 
has  to  be  diagnosed  chiefly  from  mucous  cyst. 

The  treatment  consists  in  the  application 
of  cocaine,  incision,  and  scraping  out  the 
abscess  with  a  sharp  spoon. 

2.  Adhesions. — Occasionally  the  tongue 
is  attached  more  or  less  extensively  at  its 
sides  and  under-surface  to  the  corresponding 
surfaces  of  the  mouth.  These  adhesions  may 
be  congenital,  but  more  frequently  they  are 
the  result  of  ulceration  or  sloughing. 

Treatment.— In  congenital  cases  the  mem- 
branous bands  may  be  divided  with  scissors 
or  scalpel.  Sometimes  a  weU-formed  tongue 
exists,  bound  down  laterally  to  the  jaws  : 
these  cases  do  well.  When  the  tongue  is 
not  really  formed,  treatment  is  of  no  avaU. 
Adhesions  consequent  upon  ulceration  may 
be  dealt  with  similarly,  but  the  result  is 
much  less  hopeful,  unless  a  mucous  flap, 
from  a  part  which  will  not  Ue  in  contact  with 
another  raw  surface,  can  be  twisted  into  the 
wound  made.  The  writer  is  not  acquainted 
with  any  case  in  which  the  transplanta- 
tion into  the  mouth  of  a  piece  of  mucous 
membrane  from  another  animal  has  suc- 
ceeded. 

3.  Atrophy.— Atrophy  of  the  tongue  may 
be  either  unilateral  or  bilateral.  It  may  re- 
sult from  either  acute  softenings  or  chronic 
scleroses  of  the  nuclei  of  the  twelfth  nerve  in 
the  meduUa,  and  in  both  of  these  cases  the 
palsy  is  usually  bilateral,  the  two  nuclei  being 
so  close  together  as  to  be  almost  necessarily 
involved  by  even  a  small  lesion.  Injuries  to 
the  nerve-tract  between  the  centre  at  the 
lower  end  of  the  ascending  frontal  convolu- 
tion and  the  nucleus  cause  paralysis,  with  but 
httle  and  late  wasting.  Injuries  below  the 
nuclei,  on  the  other  hand,  lead  to  rapid 
wasting  of  the  tongue  on  the  side  of  the 

"^''treatment.— Treatment  must  be  directed 
to  the  cause  of  the  complaint.  See  Hypo- 
GLOSSAL  Nerve,  Diseases  of. 

4  Cancer.— Etiology.— Cancer  ot  tne 
tongue  is  most  frequent  between  the  ages  of 
forty  and  forty-five;  it  may  occur  at  any 


TONGUE,  DISEASES  OP 


1049 


age  after  twenty-five,  but  is  rare  under 
thirty-five.  It  is  more  than  twice  as  common 
in  men  as  in  women.  Irritation  from  a 
tooth  or  hot  smoke  sometimes  seems  to  be 
the  exciting  cause;  again,  the  growth  may 
supervene  upon  leiil^oplakia,  glazed  red 
tongue,  a  wart,  or  a  chronic  gummatous 
ulcer.    Locality  has  a  distinct  influence. 

Description. — Squamous  epithelioma  is 
the  only  form  met  with  in  the  tongue.  Its 
usual  seat  is  the  edge  in  the  middle  third, 
but  it  may  begin  at  any  spot.    It  starts  as 
an  ulcer,  a  fissure,  or  a  wart — sometimes  the 
patient  says,  '  as  a  lump  in  the  tongue  ' ;  but 
growing  as  it  does  from  the  epithelium,  this  : 
'  lump  '  is  always  intimately  connected  with  I 
the  mucosa,  and  the  epithelium  is  never  j 
normal  over  the  whole  mass,  but  is  either  I 
destroyed  by  ulceration  or  is  papillary.    The  | 
earhest  characteristic  point  is  induration  of 
the  base  of  the  lesion,  from  invasion  of  the 
mucosa  by  epithelial  cells  and  round-celled 
infiltration  about  them ;  the  edges  of  an  ulcer 
or  fissure  become  similarly  thickened.  The 
epithelium  on  the  surface  usually  undergoes 
degeneration  and  is  cast  off,  thus  leading  to 
the  formation  of  an  '  ulcer,'  at  the  base  and 
edges  of  which  the  tissues  are  being  progres- 
sively invaded  by  growing  epithelial  columns. 
This  invasion  is  sometimes  more  marked 
along  the  surface,  at  other  times  it  takes  place 
chiefly  towards  the  substance  of  the  tongue. 
It  is  sometimes  slow,  again  rapid,  and  is  almost 
always  so  much  more  rapid  than  the  '  iilcera- 
tion,'  mentioned  above,  that  induration  round 
the  ulcer  is  weU  marked.    Earely  papillary 
masses  project  from  the  surface  of  an  epithe- 
lioma, destruction  being  reduced  to  a  mini- 
mum ;  unfortunately  it  is  in  these  cases  that 
infiltration  of  the  base  also  is  apt  to  be  least 
marked,  the  products  of  epithehal  multipli- 
cation escaping  towards  the  surface  instead 
of  bemg  pressed  into  the  substance  of  the 
part.   As  the  'ulceration'  and  infiltration 
extend  into  the  substance  of  the  tongue,  to 
the  floor  of  the  mouth,  the  jaw,  the  fauces 
or  soft  palate,  the  movements  of  the  tongue 
becoine  more  limited,  till  ultimately  it  may 
be  quite  bound  down.    Sooner  or  later  the 
submaxillary  glands,  or  those  at  the  base  of 
the  carotid  triangle,  swell  and  become  painful. 
They  may  remain  of  small  or  moderate  size, 
or  may  grow  rapidly  and  discharge  or  fungate 
through  the  skin,  and  this  vnth  but  a  small 
growth  in  the  mouth.    Extension  to  distant 
organs  by  the  circulation  is  rare.    Pain  may 
be  slight  or  even  absent,  but,  as  a  rule,  it  is 
severe,  radiating  over  the  whole  distribution 
of  the  fifth  nerve  and  often  to  the  region  of 
the  small  occipital.    The  tongue  is  tender 
and  sensitive ;  when  fixed,  it  fails  to  push 
food  between  the  teeth  for  mastication. 
Ptyalism   is   constant,  and  may  be  very 
marked.    The  saUva  is  ropy,  and  is  expelled 
with  difficulty.    The  ulcer  discharges  into 
the  mouth,  while  sloughs  form  upon  its  sur- 


face and  putrefy;  hence  mouth  and  breath 
become  offensive.    Perhaps  in  relation  with 
the  increased  secretion  of  ropy  saliva  the  sub- 
maxillary gland  is  large,  firm,  and  easily  felt. 
In  consequence  of  inability  to  take  suflicient 
food,  of  chronic  putrid  poisoning,  of  pain  and 
anxiety  and  other  influences  connected  with 
the  nature  of  the  growth,  the  patient  loses 
health  and  strength  steadily.    Death  may 
result  fi-om  simple  exhaustion;  not  uncom- 
monly septic  bronchitis  and  broncho-pneu- 
monia quicken  the  progress.    Dangerous  or 
fatal  haemorrhage  from  the  epithelioma  is 
rare.  Cancer  of  the  tongue  is  one  of  the  most 
painful  and  most  rapidly  fatal  forms  of  malig- 
nant disease.  According  to  Clarke,  its  average 
duration  is  fifty-seven  weeks ;  if  the  cases 
which  are  submitted  to  operation  are  taken 
by  themselves,  its  average  duration  is  eighty- 
six  weeks.    But  the  statistics  of  surgeons 
practising  carefully  the  modern  operation  of 
removal  of  the  growth,  together  with  the 
nearest  lymphatic  glands,  show  a  better  result 
than  this — including  a  fair  munber  of  cases 
of  prolonged  immunity.    Cancer  of  the  frse- 
num  and  its  neighbourhood  should  be  men- 
tioned, as  it  is  credited  with  exceptional 
mahgnancy.    This  may  be  the  consequence 
of  imperfect  treatment,  due  to  a  surgeon's 
reluctance  to  draw  healthy  front  teeth  (to  get 
a  good  view),  to  resect  the  symphysis,  and  to 
remove  both  the  submental  and  submaxillary 
lymphatics. 

Diagnosis. — The  difficulties  in  recognising 
a  cancer  of  the  tongue  vary  according  as  it 
presents  itself  under  the  form  of  an  ulcer,  a 
wart,  or  a  tumour  beneath  the  mucosa.  In 
aU  cases  the  diagnosis  should  be  effected 
before  the  local  disease  is  extensive,  or  glands 
j  are  enlarged;  otherwise  it  is  probably  too  late 
for  successful  treatment.    A  cancerous  ulcer 
j  must  be  distinguished  from  a  simple  ulcer,  a 
j  hard  chancre,  a  broken-down  gmnma,  and  a 
j  tubercular  ulcer.    A  simple  idcer  generally 
forms  quickly,  and  bears  an  obvious  relation 
!  to  its  cause — some  injury,  a  sharp  tooth,  or 
a  projecting  part  of  a  tooth-plate.    It  is  less 
defined  in  outline  than  cancer,  and  induration 
is  absent  or  shght ;  the  edges  are  not  thick, 
rounded,  raised,  or  everted;  the  base  is  not 
warty   and  irregular.    A  scraping  of  its 
surface  after  cleansing  shows  but  few  epi- 
thelial cells,  and  they  are  of  normal  appear- 
ance.   After  removal  of  the  ii'ritant,  and 
under  suitable  treatment,  a  simple  ulcer 
should  heal.    Hard  chancre  affects  the  apex ; 
is  exceedingly  rare;  of  rapid  formation  up 
to  a  certain  size;  very  hard,  defined,  with 
smooth  edges,  and  but  slightly  ulcerated  base. 
The  submaxillary  glands  very  soon  enlarge, 
and  general  symptoms  follow.  A  gummatous 
ulcer  is  usually  a  deep  ragged  cleft  on  the 
dorsum,  parallel  to  the  raphe,  with  thin,  ir- 
regular margins,  undermined  and  gaping  as 
the  tongue  is  protruded,  not  at  all  indurated; 
in  the  cavity  yellowish  sloughs  may  still 
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adhere ;  there  are  often  other  masses  in  the  [ 
tongue-substance,  and  the  surface  still  more 
frequently  presents  evidence  of  previous  ul- 
ceration or  of  superficial  glossitis ;  a  history 
and  other  signs  of  syphilis  are  perhaps  ob- 
tainable ;  a  scraping  of  the  side  of  the  ulcer 
after  cleansing  shows  but  few  epithelial  cells ; 
appropriate  treatment  is  successful.  Both 
the  simple  and  the  gummatous  ulcer  may  be- 
come cancerous ;  so,  if  progressive  induration 
leads  to  the  suspicion  of  cancer,  either  the 
ulcer  should  be  at  once  freely  excised,  or  a 
good  piece  should  be  cut  out  under  cocaine 
and  examined  microscopically.  A  tubercular 
ulcer  in  a  male  over  thirty-five  may  be  indis- 
tinguishable from  cancer.  If  the  ulcer  is 
secondary,  the  presence  of  tubercle  elsewhere 
should  make  us  careful.  Primary  tubercular 
idcers  of  the  tongue  are  rare.  They  are  less 
indurated,  but  may,  if  clean,  present  pale 
pinkish  granulations  not  unlike  those  of  a 
clean  epithelioma.  Sometimes  in  deeper 
specimens  muscular  fibres  may  be  recog- 
nised, laid  bare  by  the  progressing  ulceration. 
The  effect  of  medicinal  treatment  is  usually 
nil.  It  is  stated  that  these  ulcers  yield  a 
scraping  like  that  of  a  simple  or  syphilitic 
sore.  Fortunately,  the  diagnosis  is  of  less 
importance  here  than  in  the  previous  cases, 
for  the  primary  tubercular  ulcer,  or  a  secon- 
dary ulcer  with  but  slight  lesions  elsewhere, 
should  be  excised. 

A  warty  epithelioma  resembles  a  simple 
wart.  The  diagnostic  point  is  induration  at 
the  base  of  the  epithelioma.  No  wise  man 
would  keep  even  an  undoubted  wart  on  his 
tongue. 

An  epithelioma  in  form  of  a  submucous 
tumour  has  to  be  distinguished  chiefly  from 
an  unbroken  gumma.  A  normal  or  smooth 
red  epithelial  surface  over  the  mass,  the 
absence  of  definite  outline  or  of  marked  in- 
duration, the  presence  of  syphilitic  lesions  on 
the  tongue  or  elsewhere,  and  a  history  of 
syphUis,  excite  suspicion  as  to  the  nature  of 
the  growth.  Full  doses  of  iodide  of  potassium 
confirm  it. 

So  much  stress  has  been  laid  upon  the 
importance  of  induration  in  the  diagnosis  of 
cancer,  that  it  is  right  to  add  that  rapidly 
ulcerating  epitheliomata  rarely  do  occur  in 
which  there  is  but  little  induration. 

In  no  case  should  the  nature  of  a  small 
ulcer  of  the  tongue  in  a  patient  of  thirty-five 
or  over  be  allowed  long  to  remain  doubtful. 
If  it  does  not  heal  after  removal  of  any  local 
irritant,  upon  the  application  of  local  antisep- 
tics, especially  borax  and  iodoform,  and  upon 
the  administration  of  iodide  of  potassiura,  a 
small  ulcer  should  be  excised— the  operation 
is  so  trifling.  If  there  is  any  doubt  about  the 
nature  of  a  larger  mass,  a  portion  should  be 
excised  for  examination.  i  •  i,  •+ 

Treatment. — All  epithehomata,  in  which  it 
appears  possible  to  remove  the  whole  of  the 
disease,  local  and  glandular,  by  an  operation 


which  the  patient  seems  lUcely  to  survive, 
should  be  removed  without  delay  by  knife  or 
scissors.  As  a  general  rule,  the  lymphatic 
glands  supplied  from  the  seat  of  disease,  and, 
if  possible,  the  tissue  between  them  and  the 
lesion,  should  also  be  removed.  If  no  glands 
can  be  felt,  and  the  patient  is  intelligent  and 
likely  to  keep  under  observation,  it  may  be 
permissible  to  wait  and  watch  carefully  the 
submaxillary  region ;  but  under  other  circum- 
stances it  wUl  be  best  to  remove  the  glands 
nearest  to  the  disease.  When  there  is  no 
hope  of  removing  all  the  mischief,  it  is  still 
often  right  to  remove  that  part  which  hes  in 
the  mouth,  to  reheve  pain  and  the  suffering 
which  a  cleanly  patient  undergoes  on  account 
of  the  foul  state  of  the  part.  Excision  of  half 
an  inch  of  the  lingual  nerve  has  been  per- 
formed to  relieve  pain,  and  ligature  of  a 
lingual  artery  to  check  haemorrhage.  The 
treatment  of  incurable  cases  consists  in  the 
administration  of  anodynes  in  doses  suf- 
ficient to  give  reUef ;  in  the  use  of  antiseptic 
washes  and  powders  for  the  mouth ;  and  in 
careful  feeding. 

5.  Cysts. — In  addition  to  the  rare  lingual 
dermoids  described  under  Mouth,  Diseases  of: 
4,  and  the  parasitic  cysts  (Cysticercus  celhi- 
loscB,  extremely  rare  ;  and  echinococcus, 
rare),  cysts  from  dilatation  of  a  mucous  gland 
are  sometimes  met  with,  and  at  any  age. 
They  are  most  common  where  the  mucous 
glands  are  largest  and  most  numerous — be- 
hind the  circumvaUate  papillae,  but  they  may 
occur  elsewhere  in  the  tongue.  They  form 
tense,  elastic,  circumscribed  swelUngs,  some- 
times pushing  their  way  into  the  tongue,  at 
other  times  projecting  sufficiently  from  the 
surface  to  render  it  evident  that  they  are  trans- 
lucent. They  cause  no  pain,  and  the  mucosa 
over  them  is  normal  or  simply  stretched. 

Diagnosis. — When  a  cyst  is  prominent, 
the  diagnosis  presents  no  difficulty  except 
from  chronic  abscess,  which  generally  occurs 
m  the  anterior  part  of  the  tongue,  and  is 
never  translucent.  A  puncture  will  decide. 
When  it  lies  deep  and  far  back,  it  may  be 
difficult  to  be  sure  even  that  the  mass  is  fluid ; 
the  situation,  elasticity,  and  smoothness  of 
surface  of  the  swelling  will  always  suggest 
a  mucous  cyst,  and  here,  again,  a  puncture 
will  prove  its  nature. 

Treatment. — This  consists  in  application 
of  cocaine  to  the  surface,  and  excision  of  part 
of  the  wall.  The  interior  should  be  touched 
over  with  pure  carbolic  acid. 

6.  Hypertrophy.  —  Synon.  :  Macro- 
glossia  ;  Prolapsus  Ling-MiE.— Hypertrophy 
of  the  tongue  is  generally  congenital ;  some- 
times it  follows  an  attack  of  inflammation. 
The  enlargement  seems  to  be  due  to  blocking 
of  the  lymph-paths ;  the  lips  are  sometimes 
similarly  affected  {macrocheilia).  In  the 
congenital  cases  it  is  often  complicated  with 
imbecility  or  idiocy.  The  enlargement  ot 
the  tongue  may  not  be  evident  at  burth.  At 
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first  the  enlarged  organ  has  a  normal  appear 
ance ;  but  usually  it  becomes  too  large  for 
the  mouth,  and  part  is  constantly  or  fi:e- 
quently  prolapsed.   Gradually,  from  exposure 
to  the  air  and  constant  ii'ritation,  the  mucosa 
becomes  dry,  thick,  and  callous,  or  covered 
with  a  slimy  secretion;  the  papillse  enlarge 
greatly.    After  a  time,  the  pressure  of  the 
teeth  acts  as  a  line  of  constriction,  and  the 
protruding  portion  swells  from  mechanical 
congestion.   The  surface  of  the  tongue  be 
comes  bluish  or  brown ;  the  mucosa  rough 
ened  and  cracked ;  there  is  a  tendency  to 
ulceration  and  haemorrhage ;   the  muscles 
become  palsied,  and  are  unable  to  retract  the 
organ.    As  time  goes  on,  the  lower  jaw  is 
pressed  down  by  the  superincumbent  weight, 
and  occasionally  this  goes  so  far  as  to  produce 
dislocation.    The  teeth  project  forwards,  the 
lips  are  everted,  and  there  is  a  constant  flow 
of  saliva  from  the  mouth.    Altogether,  the 
patient's  appearance  is  most  unsightly,  and 
his  condition  very  distressing ;  for  with  such 
a_  tongue  mastication  and  deglutition  are 
difficult,  and  speech  is  thick  and  indistinct. 

Treatment.— The  redundant  part  of  the 
tongue  must  be  removed  by  a  V-incision,  and 
the  wound  sutured. 

7.  Inflammation.— Synon.  :  Glossitis.— 
Occasionally  the  surface  of  the  tongue  is 
covered  by  a  crop  of  vesicles— a  kind  of 
herpetic  eruption— and  this  without  affecting 
the  deeper  structures.  At  other  times  the 
whole  substance  of  the  organ  becomes 
acutely  inflamed. 

-Etiology.— Fifty  years  ago  by  far  the 
most  common  cause  of  acute  interstitial 
glossitis  was  the  excessive  use  of  mercury, 
happily  now  seldom  seen.  Now  it  usually 
anses  from  '  takmg  cold.'  Sometimes  it  is 
due  to  septic  wounds,  to  wasp-stings,  or  to 
taking  putrid,  corrosive,  or  acrid  substances 
into  the  mouth ;  it  may  arise  in  the  course 
of  fevers  or  eruptive  diseases,  or  sometunes 
without  any  assignable  cause. 

Symptoms.  — The  earhest  symptoms  of 
mercurial  glossitis,  which  may  be  taken  as 
t;^ical,  are  a  foul  metalUc  taste,  peculiarly 
offensive  breath,  and  a  red  line  along  the 
gums,  at  their  junction  with  the  teeth  The 
gums  are  tender,  spongy,  and  apt  to  bleed. 
As  the  case  advances,  the  gums,  the  tongue 
and  the  mside  of  the  Hps  and  cheeks  become 
much  swollen.   The  tongue  is  sometimes  so 
large  as  to  protrude  constantly  from  the 
mouth.    At  its  edges  it  becomes  deeply 
marked  by  the  teeth,  and  it  and  the  cheeks 
and  gums  often  ulcerate.   The  flow  of  saHva 
IS  mcessant ;  the  sahvary  glands  are  swollen 
and  pamful;  the  teeth  ache  and  become 
loose,  but  seldom  drop  out.    The  pulse  and 
respiration  are  hurried.     There  is  great 
thirst,  but  the  patient  has  difficulty  in 
swallowing;   and  be  is  wholly  unable  to 
speak.   As  a  rule,  this  state  of  things  sub- 
sides under  proper  treatment,  but  occasion- 


ally pus  forms  in  the  substance  of  the  tongue, 
or  it  may  become  ulcerated  or  even  gan- 
grenous. 

In  the  acute  spontaneous  form,  the  swell- 
ing and  hardening  of  the  tongue  are  greater 
than  m  the  mercurial,  and  all  the  symptoms 
are  more  severe;  the  mercurial  foetor  is 
absent.  There  is  a  greater  tendency  to 
suppuration,  localised  or  diffiise,  and  to 
sloughing  of  more  or  less  of  the  organ.  The 
fever  is  often  marked.  Sometimes  the 
swelling  is  chiefly  at  the  base  of  the  tongue, 
though  the  anterior  less  swollen  part  is 
pushed  out  of  the  mouth.  Abscess  is  pro- 
bable in  these  cases,  and  the  difficulty  in 
breathing  is  great. 

Treatment. — In  acute  inflammation  of 
the  substance  of  the  tongue,  two  long  in- 
cisions going  through  the  mucosa  may  be 
needed  if  the  symptoms  are  urgent.  But 
generally  milder  irieasures  will  suffice,  for 
instance,  a  saline  purgative,  or  half  a  drop  or 
a  drop  of  croton  oil,  together  with  a  mustard- 
plaster  to  the  throat,  and  a  suitable  mouth- 
wash.   As  a  wash,  while  the  inflammation 
IS  at  its  height,  there  is  nothing  better  than 
warm  borax  lotion.    Subsequently,  a  lotion 
of  alum  or  chlorate  of  potassium  may  be 
employed.  At  the  same  time  ammonia,  iron, 
qumine,  or  bark  should  be  given.    If  an 
abscess  form  far  back  in  the  tongue,  and  if 
it  can  be  localised  by  special  swelling,  ten- 
derness,_  and  softness,  it  should  be  opened. 
If  pus  is  set  free,  the  patient  experiences 
immediate  relief. 


8.  Leucoma.— Synon.  :  LeuhoplaUa  Lin- 
gualisetBuccalis ;  Ichthyosis  Linguce ;  Hairy 
Tongue ;  Smooth  Eed  Tongue ;  Tylosis. 

Definition.— These  names  have  been  ap- 
phed  to  the  results  of  a  chronic  superficial 
infiammation  (probably)  of  the  mucosa,  re- 
sultmg  now  in  a  white  patch  or  patches ; 
now  m  hypertrophy  of  the  papillge,  giving 
the  tongue  a  warty  or  hairy  appearance; 
agam  in  a  swollen,  smooth  red  surface. 

Etiology.— Nothing  is  certainly  known 
on  this  point.  Mechanical  irritation,  hot 
spices  and  food,  ardent  spirits,  smoking, 
syphilis,  gout,  and  various  forms  of  dyspepsia 
are  all  regarded  as  causes  of  this  condition. 
It  is  rare  among  women  and,  under  twenty, 
among  men.  It  does  not  begin  after  sixty. 
It  occurs  on  the  lingual  mucosa  chiefly ;  to 
a  much  less  extent  on  the  buccal.  It  is  said 
not  to  occur  behind  the  circumvaUate  papillae. 

Description.— The  commonest  form  is' 
that  known  as  leulwplakia.  Blue  or  yeUow- 
white  patches  (leucomata)  form,  oval  or  irre- 
gular in  outline,  smooth  on  the  sui-face,  and 
showing  some  degree  of  resistance  when 
pinched  between  the  fingers.  There  may  be 
but  one  such  patch.  Usually  there  are  no 
symptoms ;  sometimes  the  patches  are  irri- 
table, casting  their  epithelial  scales,  and 
prone  to  form  fissures  and  ulcers.  With 
irritability  there  is  more  or  less  ptyalism 
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A  much  rarer  form  is  that  known  as  ich- 
thyosia,  in  which  the  papillae  are  much 
hypertrophied  and  covered  with  horny  epi- 
thelium. When  the  filiform  papillse  have 
been  specially  hypertrophied,  the  name  hairy 
tongue  has  been  given.  Lastly,  the  tongue 
in  some  cases  becomes  smooth,  red,  and 
slightly  swollen,  very  sensitive  and  irritable, 
and  liable  to  fissures  or  ulcers. 
_  Prognosis.  —  Once  the  disease  is  estab- 
lished, treatment  avails  but  little  as  a  rule. 
The  danger  of  the  trouble  is  that  it  tends  in 
all  forms  to  pass  on  into  epithelioma  ;  indu- 
ration at  the  base,  ulceration,  or  warty  out- 
growth being  the  signs  to  be  watched  for. 

Treatment. — Every  source  of  irritation 
must  be  removed,  and  any  constitutional 
defect  treated,  in  the  hope  that  good  may 
come.  Borax  and  glycerine  lotion,  solution 
of  bicarbonate  of  sodium  (grs.  xx  ad  or 
chromic  acid  (gr.  i-ij  ad  may  be  used  as 
a  mouth-wash  after  meals.  Honey  of  borax, 
bicyanide  of  mercury  (grs.  ij-iv  ad  ^j)  chromic 
acid  (grs.  v-x  ad  '^j),or  sahcylic  acid  (a  satu- 
rated watery  solution)  may  be  applied  directly 
over  the  dried  part.  On  no  accoimt  should 
irritant  or  caustic  substances  be  used. 

A  single  obstinate  patch  may  be  excised 
under  cocaine.  A  developing  epithelioma 
will  require  prompt  excision. 

9.  Parasitic  Affections.  —  The  most 
important  parasite  connected  with  the 
tongue  is  the  Oidium  albicans,  which  is 
present  in  thrush  {see  Mouth,  Diseases  of). 
Hydatid  cysts  are  occasionally  met  with; 
and  so  is  the  Cysticercus  cellulosce.  Among 
the  nematodes  the  Guinea  tvorm  (Dracun- 
culus  or  Filaria  medinensis)  and  the  Tri- 
cJdna  spiralis  have  been  found.  The  dra- 
cimculus  may  give  rise  to  an  abscess,  which 
will  require  to  be  opened ;  and  hydatid  cysts 
may  have  to  be  excised. 

10.  Syphilitic  Affections.  —  These 
form  five-ninths  of  all  the  lesions  of  the 
tongue  which  come  imder  our  notice. 
Primary  sores  are  occasionally  seen  in  this 
situation,  but  their  occurrence  is  so  rare 
that  we  need  only  mention  them.  For  the 
sake  of  cleaniess,  it  is  well  to  arrange  these 
syphilitic  affections  into  four  classes :  (A) 
Superficial  Ulcerations ;  {B)  Mucous  Tuber- 
cles; (C)  Gummata  and  Deep  Ulcerations; 
and  {D)  Chronic  Morbid  States  of  the  Mucous 
Membra/ne. 

A.  Superficial  Ulcerations. — Slight  super- 
ficial ulcerations  of  the  tongue  are  very 
common  in  what  is  called  the  secondary 
stage  of  syphilis.  They  are  usually  situated 
on  the  sides,  tip,  and  under-surface  of  the 
free  portion  of  the  organ;  and  are  often 
associated  with  similar  ulcerations  upon  the 
inside  of  the  cheeks,  the  hps,  and  the  angles 
of  the  mouth.  They  begin  in  small  inflamed 
spots,  and  spread  into  linear  cracks  and 
fissures  (rhagades).  These  are  exquisitely 
sensitive ;  and,  as  it  is  very  difficult  to  keep 


the  tongue  at  rest,  are  a  source  of  constant 
suffering.  When  these  ulcerations  heal, 
whitish  scars  and  cicatrices  are  left,  which 
are  very  persistent,  and  resemble  leuko- 
plakial  patches. 

B.  Mucous  Tubercles, — Mucous  tubercles, 
when  they  occur  on  the  tongue,  are  generally 
met  with  about  the  sides  and  under-surface 
of  the  organ  ;  on  the  fold  of  mucosa  that  is 
reflected  to  the  floor  of  the  mouth ;  or  on 
one  side  of  the  raph^  far  back.  They  occur 
in  the  early  years  of  the  disease. 

C.  Gummata  and  Deep  Ulcerations. — 
Gummata  are  common  in  the  tongue,  vary- 
ing in  size,  when  they  come  under  notice, 
from  a  pea  to  a  marble.  Not  uncommonly 
they  are  multiple,  or  the  principal  mass  may 
be  set  in  a  diffuse  infiltration  of  the  tongue. 
As  a  gumma  enlarges  and  softens,  the  mucosa 
over  it  becomes  red  and  smooth,  and  ulti- 
mately it  gives  way.  A  ragged  opening  is 
thus  formed,  through  which  fluid  escapes,  and 
adherent  slough  protrudes.  The  edges  are 
irregular,  thin,  and  flexible;  the  walls  are 
not  indurated ;  the  opening  gapes  in  certam 
portions  of  the  tongue.  The  cavity  may 
heal,  or  may  remain  for  an  indefinite  time  if 
no  treatment  is  adopted,  and  some  indura- 
tion of  the  walls  may  supervene.  It  is  in 
these  chronic  cases  that  downgrowth  oi 
epithelium  (epithehoma)  sometimes  takes 
place.  So  long  as  a  gumma  is  unbroken, 
there  is  strong  hope  that  treatment  wiU 
cause  its  absorption.  After  this,  no  trace  of 
it  may  be  left  upon  the  surface ;  but  when  a 
gumma  has  burst,  a  fissure-Uke  scar  results 
from  its  healing,  and  there  is  more  or  less 
induration  about  it.  Sometimes,  though 
rarely,  a  tongue  becomes  generally  fibroid 
from  the  development  of  gumma  -  tissue 
throughout  {chronic  interstitial  glossitis). 
A  tongue  may  thus  become  deeply  and 
irregularly  scarred,  enlarged  or  diminished 
in  size,  or  much  deformed,  by  alternating 
contraction  and  swelling ;  whilst  the  mucosa 
presents,  perhaps,  patches  of  normal  appear- 
ance, white  or  yellow  scars  with  thickened 
epidermis,  red  areas  where  irritation  is  still 
active,  and  bluish  surfaces  indicating  me- 
chanical congestion  from  scar-contraction. 

D.  Chronic  Syphilitic  Disease. — Various 
morbid  conditions  of  the  mucosa  of  the 
tongue  are  often  seen  in  association  with  the 
later  stages  of  syphilis.  Sometimes  circum- 
scribed patches  of  the  epitheUum  become 
dead- white,  and  drop  off,  leaving  a  red  raw 
surface  beneath.  The  epithelium  is  speedily 
restored,  but  another  patch  becomes  affected 
in  a  similar  manner,  and  so  the  disease  con- 
tinues —  one  patch  healing  and  another  de- 
squamating. This  is  the  proper  psoriasis 
lingucB.  Again,  there  is  a  much  more  exten- 
sive disease,  to  which  the  name  chronio 
superficial  glossitis  has  been  given.  At  the 
commencement  some  portions  of  the  mem- 
brane present  their  natural  appearance,  while 


0  >  \WP.  J?  'l 


TONGUE,  DISEASES  OF 


others  are  of  a  deep  red  colour  and  raw- 
looking.  These  patches  are  often  oval  or 
oblong.  Their  surface  is  smooth  and  glossy. 
They  are  either  entirely  denuded  of  epithe- 
lium, or  this  is  reduced  to  an  extremely  thin 
layer,  and  the  papillae  are  obliterated  by  dis- 
tension. These  patches  are  sHghtly  elevated 
and  hard  to  the  touch,  in  consequence  of  inter- 
stitial thickening.  The  tongue  is  swollen. 
At  its  edges  it  takes  the  impression  of  the 
teeth,  and  the  lines  thus  produced  are  prone 
to  ulcerate.  Sometimes  the  whole  organ  has 
a  bluish,  congested  hue.  The  mucous  secre- 
tion all  over  the  affected  part  is  viscid  and 
glairy,  giving  the  organ  a  peculiar,  smooth, 
glazed  appearance ;  and  sometimes  the  pa- 
tient's breath  is  so  foetid  that  he  is  offensive 
to  himself  and  to  all  about  him.  He  com- 
plains of  thirst ;  his  mouth  is  parched,  espe- 
cially at  night ;  and  when  he  wakes  in  the 
morning  his  tongue  feels  dry  and  chipped. 
The  disease  is,  in  fact,  a  chronic  glossitis, 
Hmited  to  the  mucous  membrane.  If  the 
more  active  mischief  is  checked,  the  swelling 
subsides,  but  the  membrane  never  resumes 
its  healthy  character.  The  patches  that  have 
been  affected  remain  smooth  and  shining. 
The  papillary  structure  has  been  impaired, 
and  what  is  left  is  in  fact  cicatricial  tissue,  a 
tissue  which  is  sensitive  to  the  contact  of 
hot,  acid,  or  pungent  substances,  and  apt  to 
inflame  easily.  At  a  later  date,  portions  of 
this  cicatricial  membrane  become  more  com- 
pletely fibrous,  presenting  a  whitish  appear- 
ance, and  being  callous  to  the  touch. 

Treatment. — In  the  treatment  of  all  of 
these  affections  it  is  important  to  look  to  the 
general  health  of  the  patient ;  to  see  that  he 
smokes  httle  or  not  at  aU — any  smoke  reach- 
ing the  mouth  should  be  cool ;  to  forbid  alco- 
hol, or  allow  it  only  in  dilute  forms ;  and  to 
order  &  simple,  nourishing  diet,  from  which 
hot  spices  and  condiments  should  be  excluded. 

Mucous  tubercles  and  smaU  ulcers  of  the 
secondary  stage  require  a  mercurial  course. 
Drying  the  lesions  and  painting  them  once  or 
twice  daUy  with  a  solution  of  the  bicyanide 
of  mercury  (grs.  ij-viij  ad  ^j)  is  helpful. 

Gimimata  and  gummatous  infiltrations 
disappear  most  quickly  under  iodide  of  po- 
tassium. With  this,  if  the  gummata  are 
appearing  early,  or  if  the  patient  has  never 
been  satisfactorily  treated  with  mercury,  or, 
again,  if  the  iodide  does  not  act  quickly,  a 
little  mercury  should  be  given.  Broken 
gummata  should  be  treated  with  a  borax 
wash  used  frequently,  and  dusted  twice 
daily,  after  food  and  subsequent  washing 
of  the  mouth,  with  a  powder  composed  of 
grey  powder,  iodoform,  and  starch  in  equal 
parts. 

The  treatment  of  chronic  superficial  glos- 
sitis is  far  from  satisfactory.  The  first  object 
should  be  to  improve  the  digestion,  and  to 
regulate  the  general  health.  When  there  is 
much  superficial  soreness,  a  mouth-wash  of 
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borax  and  glycerine,  bismuth  and  glycerine, 
or  chlorate  of  potassium,  should  be  ordered. 
The  patches  may  be  painted  with  a  non- 
irritating  mercurial  lotion.  Irritants  should 
never  be  used,  in  view  of  the  danger  that 
these  cases  may  develop  epithelioma.  The 
treatment  too  often  consists  in  combating 
soreness  and  irritation,  and  in  watching  for 
increasing  induration,  indicating  the  down- 
growth  of  epithelium. 

11.  Tongue-tie.— The  tongue  is  said  to 
be  '  tied '  when  the  fraenum  is  either  too 
short  or  comes  farther  forward  than  it 
should,  and  thus  restrains  the  movements 
of  the  tip,  which  often  seems  slightly  bifid. 
The  infant  cannot  put  out  its  tongue,  or  use 
it  in  sucking ;  and,  if  allowed  to  remain,  the 
defect  interferes  with  speech. 

Treatment. — Operative  interference  is  re- 
quired, as  follows :  Place  the  child  with  its 
head  on  the  nurse's  knees,  towards  the 
surgeon;  raise  the  tip  of  the  tongue  and 
stretch  the  frsenum  with  the  left  forefinger, 
and  snip  through  the  thin  part  of  the  firaenum 
with  scissors,  which  wiU,  naturally,  be 
pointed  downwards,  parallel  to  the  ranine 
veins.  A  Uttle  pressure  down  and  back  into 
the  wound  with  the  left  forefinger  will  still 
further  free  the  tongue.  Mothers  often  sup- 
pose that  their  children  are  tongue-tied  when, 
in  truth,  they  are  only  backward  in  speaking ; 
so  the  surgeon  should  form  his  own  opinion 
before  operating. 

12.  Tubercular  Ulceration.  —  This 
may  be  either  primary  or  secondary;  the 
former  is  very  rare.  The  latter  is  secondary 
to  laryngeal  or  pulmonary  tuberculosis,  sug- 
gesting the  possibiHty  of  auto-inoculation. 

Description.  — Tubercular  ulcers  of  the 
tongue  are  much  more  common  in  men  than 
in  women.  They  occur  at  all  ages,  are  not  un- 
commonly mtdtiple,  and  rarely  reach  a  large 
size  (one  inch  square)  or  a  great  depth 
(quarter  inch).  They  are  most  frequent 
upon  the  tip  and  edge  adjacent,  then  upon 
the  dorsum,  and  then  underneath  the  free 
part.  They  begin  as  small  nodules  in  the 
mucosa,  which  ulcerate,  exposing  a  greyish 
or  yellowish  slough.  Cheesy  stuff  may  be 
seen  on  the  surface.  If  the  extension  is 
slow,  the  edge  becomes  somewhat  raised  and 
rounded,  the  floor  is  formed  of  pale  granula- 
tions, and  the  surrounding  parts  are  little  or 
not  at  aU  cedematous.  There  is  little  or  no 
induration.  The  edges  are  redder  than  the 
surroimding  parts.  When  the  spread  is  rapid, 
the  edge  is  thin  and  ragged,  often  imder- 
mined;  the  base  may  be  sloughy,  or  the 
structure  of  the  eroded  tissue  may  be  clear ; 
there  is  no  induration.  The  symptoms  are 
soreness,  sensitiveness,  and  more  or  less 
ptyaUsm ;  when  advanced,  the  ulcers  may  be 
very  painful.  The  lymphatic  glands  may 
enlarge,  but  this  is  by  no  means  constant, 
Microscopically,  they  present  all  the  cha- 
racteristics of  a  tubercular  ulcer. 
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Diagnosis. — Many  tubercular  ulcers  have 
been  excised  as  malignant— a  mistake  of 
little  consequence.  From  gummatous  ulcers, 
the  history  of  syphilis,  the  position  on  the 
dorsum,  the  depth  and  thin  ragged  edges  of 
gummatous  ulcers,  the  absence  of  tubercle 
bacilli  in  them,  and  the  effects  of  treatment, 
are  the  chief  points  of  distinction. 

Prognosis. — A  small  tubercular  ulcer  may 
heal,  but  only  to  break  out  again.  They 
probably  always  prove  fatal ;  or  rather,  after 
suffering  much  from  the  ulcer,  the  patient 
dies  from  disease  of  the  larynx  or  lungs. 

Treatment. — If  the  ulcer  is  primary,  or  if 
the  primary  disease  of  lung  or  larynx  is  early, 
the  ulcer  may  be  destroyed  with  sharp  spoons 
or  the  cautery ;  or  a  wedge  excised,  and  the 
sides  sewn  up.  If  the  primary  disease  is 
advanced,  and  the  ulcer  is  not  painful,  iodo- 
form and  starch  in  equal  parts  may  be 
appUed  after  food.  If  there  is  much  suffer- 
ing, something  operative  might  be  done  under 
cocaine. 

13.  Tumours. — The  mucous  membrane 
of  the  tongue  is  occasionally  the  seat  of 
simple  warts:  and  fatty,  fibrous,  cartila- 
ginous, bony,  and  nsevoid  growths  have  more 
or  less  rarely  been  removed  from  this  situa- 
tion. They  are  sometimes  deep  in  the 
tongue-substance,  or  more  or  less  polypoid. 
Sarcoma  is  almost  unknown ;  cancer  is  the 
tumour  of  the  tongue. 

Treatment.  —  Small  warts  may  be  dried 
and  touched  with  30  per  cent,  solution  of 
chromic  acid  till  they  shrivel  and  fall  off ;  or 
they  may  be  snipped  off,  under  cocaine,  to- 
gether with  the  mucosa  whence  they  spring. 
Larger  masses  require  excision  under  an 
anaesthetic.  The  other  tumours  mentioned 
all  require  excision. 

14.  Ulceration. — Ulcers  of  the  tongue 
are  best  classified  according  to  their  causes, 
so  far  as  we  know  them.  We  thus  get  the 
following  groups  :  simple,  tubercular,  syphi- 
litic, and  cancerous.  Under  the  heading 
'  simple '  we  include  traumatic,  dyspeptic,  and 
aphthous  ulcers,  and  the  sores  on  the  tongue 
which  form  in  non-specific  leukoplakia,  or  in 
ulcerative  and  mercurial  stomatitis.  Only 
the  traumatic  and  dyspeptic  ulcers  remain 
undescribed ;  for  the  other  varieties  reference 
may  be  made  to  the  special  sections. 

Trodtmatic  ulcers  may  be  due  to  injuries 
of  all  kinds,  but  the  injury  caused  by  teeth 
often  leads  to  an  ulcer  difficult  to  recognise. 
A  sharp  tooth  or  tooth-plate,  though  con- 
stantly present,  does  not  irritate  equally  at 
all  times,  but  more  (it  is  supposed)  in  dys- 
peptic or  depressed  states.  The  ulcer  at  first 
has  the  characteristics  of  a  small  spreading 
ulcer — sloughy  or  bright  red  base,  sharp- 
cut  low  margins,  more  or  less  oedematous 
surroundings.  It  is  irritable  and  painful. 
After  weeks  or  months,  the  base  becomes 
paler,  the  margins  thicker  and  rounder,  and 
more  or  less  indefinite  induration  of  the  base 
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appears.  Naturally,  the  seat  of  these  ulcers 
is  almost  invariably  the  edge  or  tip.  In  their 
diagnosis,  the  relation  to  an  irritant,  the 
absence  of  a  history  of  syphilis  or  tubercle, 
the  absence  of  cancerous  induration,  and  the 
effect  of  removal  of  the  cause  and  subse- 
quent treatment,  are  the  chief  points. 

Dyspeptic  ulcers  are  apt  to  occur  in  ill-fed 
children,  and  also  in  adults  who  habitually  eat 
and  drink  freely.  Such  ulcers  are  generally 
situated  upon  the  sides  or  upper  surface  near 
the  tip;  but  not  infrequently  they  are  on 
the  fraenum.  They  are  encircled  by  an  in- 
flamed margin;  shallow;  their  bases  being 
flat  and  covered  with  a  greyish  slough. 
They  are  very  sensitive  to  the  touch,  and 
painful  when  the  organ  is  moved.  Some- 
times there  is  offensive  discharge,  with  a 
good  deal  of  sweUing  of  the  sublingual  and 
submaxillary  glands. 

Treatment. — Defects  of  digestion  must  be 
attended  to ;  a  cholagogue  purge  is  often  a 
good  beginning.  The  mouth  should  be  kept 
scrupulously  clean,  and  all  somrces  of  me- 
chanical irritation  removed.  Honey  of  borax 
should  be  used  frequently ;  and  the  ulcers 
painted  with  chromic  acid  solution  (grs.  v-x 
to  5j)  every  two  or  three  days. 

Stanley  Boyd. 

TONIC  {t6vos,  tension). — A  distinctive 
term  used  in  reference  to  the  nature  of  spasms, 
which  are  usually  divided  into  two  classes, 
namely,  tonic  spasms  and  clonic  spasms', 
the  former  being  those  in  which  the  muscles 
concerned  remain  in  a  state  of  continuous 
rather  than  in  one  of  intermittent  contraction 
or  clonic  spasm.    See  Spasm. 

TONICS  {tovos,  tension,  tone). — Synon.  : 
Fr.  Toniques  ;  Ger.  Tonische  Mittel. 

Definition.  —  Therapeutic  agents  which 
impart  permanent  strength  to  the  body  or 
its  parts. 

Enumeration. — Amongst  the  most  typical 
medicinal  tonics,  which  impart  a  feelmg  of 
strength,  are  Iron,  Nux  Vomica,  Quinine,  and 
Vegetable  Bitters.  As  the  strength  of  the  body 
generally  depends  on  the  proper  action  of  its 
various  parts,  tonics  have  been  subdivided 
into  those  which  have  an  especial  action  on 
the  blood-circulation,  digestion,  and  nervous 
system. 

1.  Blood  Tonics. — Cod-hver  oil  and  other 
fats,  and  fron  and  its  salts,  are  the  most  im- 
portant of  tliis  group  of  tonic  remedies.  Per- 
haps also  phosphate  and  hypophosphite  of  cal- 
cium, salts  of  potassiiun  and  sodiiun,  arsenic, 
and  phosphorus  should  be  included.  Light, 
fresh  air,  good  food,  bathing,  and  exercise  are 
valuable  adjuncts. 

2.  Cardio-vascular  Tonics.— The  prin- 
cipal vascular  tonics  are  Nux  Vomica  and 
Strychnine,  Digitahs,  Strophanthus,  Eryfchro- 
phleum.  Squill,  and  Caffeine.  The  local  apph- 
cation  of  warmth  and  cold,  friction,  and  mas- 
sage increase  the  effect  of  these  medicines. 
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3.  Gastric  Tonics. — Small  doses  of  Sul- 
phuric, Nitric,  Hydrochloric,  and  Phosphoric 
Acids,  small  doses  of  Arsenic,  Alum,  Bismuth, 
Copper,  Silver  or  Zinc,  Aloes,  Bitter  Beer, 
Chamomile,  Ciachona,  Cusparia,  CascarUla, 
Calumba,  Hops,  Gentian,  Orange  and  Lemon 
Peel,  Quassia,  Bhubarb,  Strychnine,  and  Vege- 
table Bitters  generally,  all  impart  vigour  to 
the  gastric  function.  Valuable  adjuncts  are 
pepsin  and  hydrochloric  acid. 

4.  Intestinal  Tonics. — These  are  chiefly 
Nux  Vomica,  Belladonna,  Ehubarb,  the  Mine- 
ral Acids  and  MetaUic  Salts  just  mentioned, 
and  astringents. 

5.  Nervine  Tonics. — Nux  Vomica  and 
Strychnine,  Cinchona  and  its  alkaloids.  Coca, 
Phosphorus,  Arsenic  and  its  compounds,  salts 
of  Ii'on,  Zinc,  Copper,  and  Silver,  are  all  in- 
cluded under  this  head.  The  tonics  which 
act  especially  on  other  parts  of  the  system 
increase  also  the  power  of  the  nervous  system, 
and  act  indii-ectly  as  nervous  tonics. 

Action.  —  The  derivation  of  the  word 
'  tonics  '  indicates  the  nature  of  their  action. 
When  a  person  feels  limp  and  weak,  and 
unfit  for  exertion,  like  a  relaxed  bowstring, 
tonics  restore  the  energy  and  strength,  and 
render  him  again  fit  for  work,  Kke,  as  it  were, 
a  re-tightened  bow.  The  exact  mode  in  which 
tonics  act  is  not  yet  perfectly  ascertained,  but 
in  all  probabUity  they  increase  the  functions 
of  the  different  parts  of  the  body  by  aiding 
tissue-change,  either  by  increased  nutrition, 
increased  tissue-metabolism,  more  rapid  re- 
moval of  waste,  or  possibly  by  all  three  taken 
together. 

Uses. — Tonics  are  employed  in  conditions 
of  debiUty,  either  of  the  body  generally  or  of 
its  different  parts,  the  selection  of  each  de- 
pending upon  the  part  of  the  body  affected. 

In  cases  where  the  malnutrition  of  the 
body  appears  to  be  dependent  on  the  want 
of  the  proper  constituents  of  the  blood,  as  in 
anaemia,  struma,  or  general  debiUty,  without 
any  affection  of  a  particular  organ,  hlood 
tonics,  including  iron,  cod-liver  oU,  phos- 
phates, and  hypophosphites  are  employed; 
and  these  are  also  useful  where  impoverish- 
ment of  the  blood  is  due  to  a  definite  consti- 
tutional disease,  such  as  phthisis,  or  Bright's 
disease.  In  pernicious  anaemia  phosphorus 
or  arsenic  may  be  used.  Where  enfeeblement 
of  the  stomach  appears  to  be  present,  as 
shown  by  loss  of  appetite  and  such  signs  of 
imperfect  digestion  as  flatulence,  weight,  and 
pain  after  eating,  gastric  tonics  are  used. 
Should  its  muscular  coat  be  feeble  or  inac- 
tive, as  shown  by  tendency  to  dilatation,  and 
splashing  of  the  contents  on  movement,  strych- 
nine is  especially  indicated,  and  galvanism 
or  systematic  kneading  may  be  also  employed. 
Where  the  stomach  is  too  debilitated  to  re- 
spond sufficiently  to  this  form  of  treatment, 
as  after  long-continued  gastric  catarrh,  or  in 
old  age,  its  work  must  be  partly  done  for  it, 
and  then  such  substances  as  hydrochloric  acid 


and  pepsin  are  useful.  When  the  muscular 
movements  of  the  intestine  are  sluggish,  as 
indicated  by  constipation,  and  by  a  tendency 
to  the  distension  of  the  bowel  with  gas,  nux 
vomica  and  belladonna  may  be  given ;  and 
when  its  mucous  membrane  appears  to  be 
relaxed  and  flabby,  and  secreting  too  pro- 
fusely, the  mineral  acids,  astringents,  and 
metallic  salts  may  be  of  much  service.  When 
the  pulse  is  soft  and  feeble,  and  there  is  a 
tendency  to  vasctilar  dilatation,  either  general 
or  local,  as  shown  by  local  congestion  and 
oedema  of  dependent  parts,  or  by  drowsiness 
in  the  upright  position  and  sleeplessness  in 
the  recumbent  posture,  vascula/r  tonics  are 
serviceable.  Nervine  tonics  are  used  where 
the  nervous  functions  are  imperfectly  per- 
[  formed,  as  shown  by  dulness,  loss  of  memory, 
incapacity  for  work,  languor,  or  tendency  to 
spasm,  as  in  chorea,  and  also  in  paralysis. 
As  the  functions  of  this  system  depend  very 
greatly  upon  the  quality  of  the  blood  with 
which  the  nervous  system  is  supplied,  and  on 
the  rapidity  of  the  circulation,  the  other  tonics 
frequently  require  to  be  given  in  addition  to 
nervous  tonics. 

In  administering  tonics,  care  should  always 
be  taken  to  ascertain  that  the  case  is  suitable, 
for  in  very  many  cases  of  apparent  debility 
the  imperfect  functional  activity  of  the  body 
or  of  its  parts  does  not  depend  upon  insufficient 
nutrition,  but  upon  imperfect  removal  of  the 
products  of  waste.  The  proper  treatment  in 
these  cases  is  not  to  give  tonics,  but  to  remove 
the  waste  products  by  cholagogues,  purgatives, 
and  diuretics.  T.  Lauder  Beunton. 

TONSILS,  Diseases  of.— Synon.  :  Fr. 

Malad/ies  des  Amygdales ;  Ger.  Kranhheiten 
der  Ma/ndehi. 

The  tonsils,  situated  between  the  anterior 
and  posterior  pillars  of  the  fauces,  are  un- 
usually liable  to  participate  in  all  affections 
of  the  throat,  both  from  their  peculiar  struc- 
ture and  from  their  position.  Thus  in  that 
everyday  affection,  a  common  cold,  the  ton- 
sils usually  exhibit  symptoms  of  the  general 
catarrh.  They  are  also  involved  in  diph- 
theria, scarlet  fever,  and  syphilis ;  they  may 
be  the  seat  of  ulcers,  or  even  gangrene ;  and 
they  may  be  involved  in  malignant  disease. 
The  following  affections  demand  special 
notice,  namely :  (1)  Acute  Inflammation ; 
(2)  Follicular  Catarrh;  (3)  Hypertrophy;  and 
(4)  Tonsillar  Calculus. 

1.  Acute  Inflammation. — Synon.:  Acute 
Suppurative  Tonsillitis;  Quinsy;  Cynanche 
Tonsillaris  ;  Amygdalitis. 

^Etiology. — This  affection  is  most  com- 
monly met  with  in  young  persons  of  rheu- 
matic constitution,  during  the  damp  weather 
of  spring  and  autmnn;  and  one  attack  seems 
to  predispose  to  another.  Exposure  to  damp, 
cold,  and  wet  is  generally  regarded  as 
sufficient  to  excite  this  disorder. 

Symptoms.  —  Quinsy  usually  sets  in  with 


1056 


TONSILS,  DISEASES  OF 


fever.  The  patient  becomes  restless,  irri- 
table, and  hot — the  temperature  in  very 
acute  cases  rising  to  104°  or  105° ;  complains 
of  headache  and  general  weariness ;  and 
may  become  delirious  at  night,  especially 
if  he  be  young.  The  tongue  is  covered 
■with  a  thick,  heavy,  yeUowiSi  coating ;  the 
other  symptoms  of  oral  catarrh  are  present ; 
the  breath  is  unpleasant;  and  sahvation  is 
complained  of.  The  patient  loses  the  power 
of  opening  the  mouth  to  any  extent;  and 
swallowing  is  attended  with  much  pain  and 
great  dif&culty,  the  food  not  infrequently 
returning  through  the  nose.  The  tone  of 
the  voice  is  altered,  becoming  thick,  gut- 
tural, and  nasal.  The  breathing  is  not,  as  a 
rule,  impeded,  but  the  patient  snores  during 
sleep;  and  when  he  is  awake,  respiration 
may  be  noisy.  Occasionally  he  becomes 
deaf. 

The  first  indication  of  uneasiness  in  the 
throat  is  a  complaint  of  pricking  and  dry- 
ness in  the  region  of  the  tonsil,  soon  pass- 
ing on  to  actual  soreness;  and  pain  of  a 
dull  character,  which  shoots  up  towards  the 
ear  on  the  affected  side.  Externally,  behind 
the  angle  of  the  lower  jaw,  considerable 
swelling  is  observed,  which  is  firm,  and  ex- 
ceedingly painful  to  touch.  On  examination 
of  the  parts  internally,  one  tonsil,  rarely 
both,  will  be  found  to  be  greatly  swollen,  of 
a  deep  red  colour,  perhaps  with  patches  of 
yellowish  secretion  adherent  to  its  surface. 
The  soft  palate  is  also  greatly  swollen,  red, 
(Edematous,  and  falling  inwards  to  the  middle 
of  the  mouth.  The  uvula  likewise  partakes 
of  the  general  infiltration,  and  is  usually 
found  pushed  to  the  healthy  side,  and  not 
infrequently  adherent  to  the  tonsil. 

CouESE. — This  state  of  matters  continues 
for  four  or  five  days,  increasing  in  severity ; 
then  it  may  gradually  begin  to  subside,  the 
inflammation  passing  off.  Usually  in  ten 
days  to  a  fortnight  the  patient  is  able  to 
resume  his  employment.  Quite  as  frequent  a 
termination  as  resolution  is  suppuration  with 
formation  of  abscess  in  the  tonsil.  In  such  a 
case  the  symptoms  are  generally  aggravated 
before  the  formation  of  the  pus,  and  more  de- 
cided pain  and  throbbing  are  complamed  of, 
extending  upwards  to  the  ear.  The  abscess 
may  burst  spontaneously  and  unexpectedly. 
After  the  evacuation  of  the  pus,  which  is 
often  foetid,  convalescence  is  speedy. 

Teeatment.— If  a  case  of  qumsy  be  seen 
at  the  very  outset,  an  attempt  may  be  made 
to  abort  the  disease.  This,  though  seldom 
successful,  may  be  tried  by  giving  an  emetic, 
or  by  administering  tincture  of  aconite  every 
hour  in  drop  doses ;  or  by  drachm  doses  ot 
the  ammoniated  tmcture  of  guaiacum,  best 
given  in  milk;  or  by  15-gram  doses  ot 
salol  every  three  hours.  Scarification  ot  the 
tonsils  may  be  tried,  afterwards  painting 
them  with  a  fairly  strong  solution  of  cocaine. 
If  not  seen  for  two  days,  or  if  these  abortive 


measures  fail,  the  patient  should  be  confined 
to  bed;  hot  poultices  or  cold  compresses 
kept  constantly  round  the  throat ;  steam  in- 
haled as  often  as  practicable  ;  and  gargles  of 
warm  mUk  and  water  made  use  of  every 
hour.  A  brisk  sahne  purgative  should  be 
given.  Ice,  if  found  grateful,  may  be  al- 
lowed at  discretion.  Silch  diet  as  the  patient 
can  be  persuaded  to  swallow  should  be  or- 
dered, of  course  in  liquid  or  rather  semi- 
solid form.  This  can  be  greatly  facihtated 
by  brushing  or  spraying  the  affected  parts 
with  a  4  to  8  per  cent,  solution  of  hydro- 
chlorate  of  cocaine  previous  to  offering  the 
food.  Stimulants,  if  called  for,  must  be  ad- 
ministered. Tonics,  such  as  chlorate  of 
potassium  and  iron,  or  quinine  and  iron,  wiU 
be  needed  when  convalescence  sets  in.  If  an 
abscess  should  form,  it  must  be  evacuated 
by  means  of  a  well-protected  bistoury ;  and 
astringent  gargles  should  be  made  use  of  for 
some  time  after  convalescence  is  established. 

2.  Follicular  Catarrh. — The  office  of 
the  tonsils  is  to  secrete  a  lubricating  fluid 
to  the  bolus  of  food  as  it  passes  into  the 
pharynx,  as  well  as  to  moisten  the  fauces. 
Occasionally  we  meet  with  cases  where  this 
secretion  is  altered  in  character  or  in  quan- 
tity. And  this  may  be  the  result  either  of  a 
simple  catarrh  of  the  tonsils;  or  of  acute 
swelUng  of  the  interstitial  tissue  of  the  gland, 
compressing  the  follicles,  and  thus  inter- 
fering with  the  free  outflow  of  the  secretion. 
The  appearance  of  the  inflamed  tonsil  in.  such 
a  condition  is  at  times  mistaken  for  diph- 
theria, in  consequence  of  the  whitish  patches 
of  secretion  deposited  upon  them.  In  this 
catarrhal  affection  it  wiU  be  observed  that 
there  is  no  tendency  to  the  formation  of  a 
true  membrane  as  in  diphtheria.  The  deposit 
assumes  a  pultaceous  form,  is  readily  re- 
moved, its  borders  are  well-defined,  and  it 
is  seen  to  proceed  from  the  follicles  of  the 
tonsil.  Occasionally  this  affection  appears 
to  be  contagious,  and  to  attack  one  member 
of  a  family  after  another.  In  such  case  ex- 
amination of  the  contents  of  the  crypts  of 
the  tonsils  has  revealed  the  presence  of  the 
Staphylococcus  or  Streptococcus  pyogenes, 
which  is  probably  the  infectious  organism. 
The  symptoms  mclude  fever,  with  consider- 
able pyrexia  in  children;  local  pain;  and 

"^"^Teeatm'ent.— The  parts  should  be  brushed 
with  equal  parts  of  boroglyceride  and  gly- 
cerine, after  cleansing  the  throat  with  a  warm 
solution  of  sahcylate  of  sodium,  20  ^ams  to 
the  ounce  of  water.  Internally  10-gram  doses 
of  benzoate  of  sodium  may  be  given  every 
hour  and  a-half.  The  patient  should  also 
cautiously  suck  compressed  tabloids  ot  cmo- 
rate  of  potassium  and  borax,  or  5-grain 
tabloids  of  salol.  Some  u:on  tonic  will  prob- 
ably be  called  for  later. 

3.  Hypertrophy.— This  condition  of  the 
tonsils  is  met  with  both  in  the  young  and  m 
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the  adult.    In  the  former,  there  seems  to  be 
an  hereditary  tendency  in  some  families,  the 
tonsils  becoming  immensely  large  even  as 
early  as  the  second  year.    In  such  there  is 
occasionally  some  scrofulous  habit  of  body. 
In  the  adult  this  condition  is  more  fre- 
quently the  result  of  repeated  angina,  which 
induces  a  permanent  thickening  of  the  tis- 
sues of  the  tonsils,  whereby  the  secretion, 
no  longer  finding  free   exit,  distends  the 
follicles,  thus  setting  up  a  low  form  of  in- 
flammation, which  results  in  hypertrophy  of 
the  gland.    This  condition  is  free  from  pain. 
When  the  interstitial  tissue  becomes  much 
thickened  and  indm-ated,  there  occurs  what 
is  sometimes  described  as  '  scirrhus '  of  the 
tonsil.    The  symptoms  indicative  of  hyper- 
trophy are  snoring  during  sleep  ;  obstruction 
to  the  breathing,  in  consequence  of  which 
the  mouth  is  always  open  night  and  day; 
slight  impediment  to  swallowing,  with  a 
sense  of  something  permanently  needing  to 
be  swallowed ;  some  degree  of  deafriess ;  and 
thickness  of  voice  or  snuffling.  These  are  all 
greatly  aggravated  when  catarrh  is  super- 
added ;  and  persons  having  enlarged  tonsUs 
are  specially  liable  to  attacks  of  acute  inflam- 
mation,   and  to  severe  throat-symptoms, 
when  any  disorder  overtakes  them,  in  which 
the  throat  is  more  than  ordinarily  the  point 
where  the  disease  centres  itself,  for  example, 
scarlet  fever. 

Teeatment.— The  treatment  of  enlarged 
tonsils  in  scrofulous  children  consists  in 
plentiful  nourishment,  cod-Hver  oil,  iodide  of 
iron,  and  other  drugs  of  which  iodine  forms 
the  chief  constituent.     The   bromides  of 
ammonium  and  potassium  also  enjoy  the 
reputation  of  reducing    enlarged  tonsils. 
Locally,  they  should  be  treated  with  iodine 
dissolved  in  glycerine,  or  with  the  simple 
tincture,  every  other  day.     Bicarbonate  of 
sodium  applied  locally  is  occasionally  useful. 
They  should  not  be  removed  in  children 
under  the  age  of  puberty,  as  frequently  after 
that  period  they  decrease  spontaneously.  In 
adults,  if  they  cause  much  inconvenience, 
they  should  be  excised  or  treated  by  igni- 
puncture,  the  thermo-cautery  being  thrust 
into  each  crypt.    In  this  way  all  risk  of 
haemorrhage  is  obviated. 

4.  Tonsillar  Calculus.-When  two  or 
three  neighbourmg  foUicles  of  a  tonsil,  as 
well  as  the  mterstitial  tissue,  are  destroyed 
the  cavity  thereby  created  pours  out  a  greatly 
altered  secretion,  the  product  varying  in  con- 
sistence from  a  creamy  pulp  up  to  a  cal- 
careous deposit,  of  a  white  or  yellow  colour 
lliis,  on  examination,  has  been  found  to 
cdnsist  of  the  phosphate,  carbonate,  and  oxa- 
late of  calcium,  albumin,  and  other  animal 
matter.  Some  authors  regard  these  calcuH 
as  the  'resolution  of  tuberculous  deposits  in 
the  tonsils,  which  subsequently  give  rise  to 
mflammation,  suppuration,  and  ejection.' 

Claud  Muirhead. 
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TOOTHACHE.— Synon.  :  Fr.  Odontal- 
g%e;  Mai  de  Dents;  Ger.  Zahnweh.—  'P&m 
in  connexion  with  the  teeth.  See  Teeth, 
Diseases  of. 

TOOTH-RASH.-fiTee  Dentition,  Dis- 
orders  of. 

_  TOPHUS  {tophus,  sand).— A  term  asso- 
ciated with  the  concretions,  consisting  chiefly 
of  sodium  biurate,  which  are  met  with  in 
gout,  in  connexion  with  the  joints  and  other 
structures.  It  is  also  sometimes  appUed  to 
gravel  in  the  urine,  and  to  the  collection  of 
tartar  on  the  teeth.    See  Gout. 

TOPICAL  (roVoy,  a  place). — See  Local. 

TORMIITA  (Lat.  griping).— This  word 
is  applied  to  severe  griping  or  colicky  pains 
in  the  abdomen,  due  to  flatus  and  other 
causes.  See  Colic  ;  Colic,  Intestinal  ; 
Dysentery  ;  and  Intestines,  Diseases  of. 

TORPOR  (Lat.  numbness).  —  Synon.  : 
Fr._  Torpeur ;  Ger.  Torpiditdt.—K  condition 
of  mactivity,  bodily  and  mental,  which  may 
be  met  with  in  certain  cerebral  diseases  or 
febrile  states,  more  especially  in  aged  persons. 
The  cerebral  condition  associated  with  tor- 
por is  an  unnatural  state  of  consciousness, 
closely  allied  to  that  known  as  stupor.  See 
Consciousness,  Disorders  of. 

TORQUAY,  in  South  Devonshire.— 

A  mild,  rather  relaxing,  and  sedative  marine 
climate.  Sheltered  from  W.,  N.,  and  E. 
winds.  Mean  winter  temperature  44°  P. 
See  Climate,  Treatment  of  Disease  by. 

TORSIOM"  (torqueo,  I  twist).  — This 
word  signifies  a  twisting,  and  is  used  in 
medical  literature  in  the  following  associa- 
tions : — 

1.  In  relation  to  certain  organs  or  growths, 
it  indicates  a  form  of  displacement  in  which 
the  mass  is  twisted  on  itself,  a  condition 
especially  noticed  in  connexion  with  the 
mtestmes.  It  gives  rise  to  more  or  less  nar- 
rowing of  canals,  and  may  close  them  com- 
pletely, so  as  to  cause  absolute  obstruction. 
Torsion  also  interferes  with  the  local  circu- 
lation, thus  leading  to  congestion,  inflam- 
mation, or  ultimately  even  to  gangrene  of 
organs  or  tumours.  See  Intestinal  Ob- 
struction. 

2.  As  a  method  of  treatment,  torsion  is 
employed  in  checking  arterial  haemorrhage, 
the  ends  of  the  bleeding  artery  being  seized 
by  the  aid  of  suitable  forceps,  and  twisted 
It  IS  chiefly  used  in  bleeding  from  small 
arteries,  but  may  prove  efficient  even  when 
arteries  of  some  size  are  the  source  of  the 
haemorrhage. 

Frederick  T.  Egberts. 


TORTICOLLIS  (^orit.m,  twisted ;  and 
collum,  the  neck)  .-A  synonym  for  wry-neck. 
See  Wey-neok. 
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TORULA. — Description. — Torula  is  a 
form  of  microscopic  fimgus,  belonging  to  the 
group  Saccharomycetes.  It  consists  of  roimd 
or  ovoid  cells,  of  an  average  diameter  of  about 
■^jftsTs  inch,  without  nuclei,  but  composed  of 
masses  of  vacuolated  protoplasm,  confined 
within  a  definite  cell-waU.  Occasionally  they 
are  free,  but  they  are  frequently  associated 
into  branching  chains.  See  Microscope  in 
Medicine. 

Vinous,  acetous,  and  other  fermentations 
are  due  to  the  presence  of  organisms,  of 
which  the  '  yeast  plant,'  Mycoderma  or 
Torula  cerevisice,  is  the  best  known.  Certain 
varieties  of  torula  are  of  constant  occurrence 
in  the  alimentary  canal,  and  would  seem  to 
be  normally  associated  with  intestinal  diges- 
tion. In  those  cases  of  vomiting  where  the 
ejected  matters  ferment,  torulae  are  always 
to  be  found,  together  with  sarcinae.  These 
bodies  are  also  of  firequent  occurrence  in 
the  urine  of  diabetes  meUitus,  if  left  standing; 
but  they  have  likewise  been  found  in  non- 
saccharine  urine.  The  pathological  signifi- 
cance of  torula,  if  any,  is  not  known. 

W.  H.  Allchxn. 

TOUCH,  Disorders  of.— Synon.  :  Fr. 

Troubles  du  Tact;  Ger.  Storungen  des  Tast- 
svnnes. — The  sense  of  touch  maybe  considered 
as  a  compound  of  four  distinct  senses,  namely, 
those  of  contact,  pain,  temperature,  and  mus- 
cular activity;  and  it  is  not  necessary  that 
all  of  these  should  be  affected  simultaneously 
or  in  an  equal  degree.  Sometimes  but  one 
is  the  seat  of  disorder,  and  occasionally  only 
one  escapes.  The  lesion  producing  tactile 
disorder  may  be  in  any  part  of  the  sensory 
apparatus— in  the  peripheral  end-organ  in 
the  skin,  which  receives  impressions,  in  the 
trunk  of  the  nerve  which  conveys  them,_or  in 
the  central  gangUon,  the  reaction  in  which  is 
represented  in  consciousness  as  feeling.  For 
the  most  part  disorders  of  touch  must  consist 
either  in  a  defective  or  in  an  unnaturally 
heightened  reaction  to  impressions — con- 
ditions which  are  termed  respectively  an- 
CBstJiesia  and  hyper cesthesia.  But  there  are 
besides  certain  abnormaUties  of  sensation 
which  cannot  be  referred  to  either  of  these 
categories,  as,  for  example,  when  a  touch 
causes  a  sensation  of  burning,  or  the  electric 
current  is  felt  as  something  cold,  and  in  these 
circumstances  the  term  poA- cesthesia  is  used. 

1.  Increased  Sensibility.  —  Descrip- 
tion.—It  is  doubtful  whether  the  sense  of 
touch  proper,  the  power  of  tactile  discrimina- 
tion, is  ever  morbidly  increased,  except  pos- 
sibly in  certain  cases  of  hysteria  and  mental 
disorder.  The  term  hyperesthesia  would  be 
properly  appUed  to  such  a  condition  instead 
of,  as  it  is  more  commonly  used,  to  excess  of 
sensibihty  to  painful  impressions,  which  is  per- 
haps better  called  h7jper algesia.  In  cutaneous 
hyperalgesia  even  a  light  touch  upon  the 
skin  produces  more  or  less  exquisite  pam. 


The  patient  often  cannot  even  wash  the  skin, 
which  is  described  as  feeling  raw  or  sore  to 
the  touch.  The  sjnnptom  frequently  occurs 
in  connexion  with  neuralgia  (especially  of  the 
trigeminal  nerve),  and  in  hysteria,  as  well  as 
in  the  various  forms  of  local  inflammation. 
It  may  precede  by  some  days  the  character- 
istic pains  of  neuralgia ;  is  often  associated 
with  excess  of  sensibility  to  heat  and  cold ; 
and  usually  with  diminution  of  sensibility  of 
the  tactile  sense  proper.  It  is  seen  in  its 
severest  form  in  connexion  with  gunshot  in- 
juries of  nerves. 

There  may  be  heightened  sensibihty  to 
temperature,  either  as  regards  heat  or  cold 
singly,  or  in  respect  to  both  at  the  same  time. 
This  symptom  is  observed  in  connexion  both 
with  peripheral  and  central  disease — as  an 
accompaniment  of  neuritis,  as  well  as  of  de- 
generative changes  in  the  cord  or  cerebral 
gangha.  It  is  often,  but  not  always,  associated 
with  hyperalgesia. 

Heightening  of  the  sense  ol  contact  is  rarely 
observed,  and  is  of  but  little  practical  im- 
portance. Perhaps  the  condition  known  as 
'  fidgets '  is  best  explained  as  depending  upon 
a  heightened  sense  of  muscular  activity. 

Treatment. — So  far  as  is  practicable,  the 
lesion  which  is  the  cause  of  hyperalgesia, 
whether  peripheral  or  central,  must  be  dis- 
covered and  become  the  subject  of  treatment. 
But  the  symptom  itself  may  be  mitigated  by 
appropriate  means.  Such  are  the  local  ap- 
phcation  of  moist  heat  by  fomentation  or 
poultice  ;  of  cold,  by  means  of  ice ;  or  of  ano- 
dynes, such  as  veratrine  ointment  somewhat 
diluted,  or  atropine  omtment  ;  or  the  hypo- 
dermic mjection  of  morphine  (gr.  ^  to  gr.^). 
Spongiopiline  may  be  sprinkled  with  a  lini- 
ment composed  of  chloroform  one  part  and 
belladonna  liniment  three  parts;  or  equal 
parts  of  ether,  sal  volatile,  laudanum,  and  eau 
de  Cologne  may  be  applied.  A  piece  of  lint 
soaked  in  chloroform  may  be  laid  upon  the 
painful  portion  of  skin  and  covered  with 
oiled  silk,  or  the  part  may  be  rubbed  with 
camphor-chloral  and  vasehne,  equal  parts; 
or  painted  with  amyl-coUoid.  The  appUca- 
tion  of  one  pole  of  the  continuous  current  to 
the  hyperalgesic  spots,  whilst  the  other  is 
placed  on  an  indifferent  part,  will  often  be  of 
service,  the  power  of  bearing  a  gradually  in- 
creased strength  showing  the  improvement 
produced.  Hysterical  hyperalgesia  can  some- 
times be  successfully  treated  by  the  applica- 
tion of  a  strong  induced  current,  by  means  of 
the  wire  brush,  the  patient,  if  necessary, 
being  placed  mider  the  influence  of  ether. 

2.  Defective  Sensibility.  —  Descrip- 
tion.—Cutaneous  anaesthesia  mayresult  fi-om 
local  abstraction  of  heat,  as  from  exposure 
to  a  very  low  temperature.  In  such  a  case 
anfemia  is  produced,  fi-om  spastic  contraction 
of  blood-vessels,  followed  by  hyperamia  trom 
their  secondary  relaxation.  In  the  ansmic 
stage,  wliilst  the  other  tactile  sensations  are 
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lowered,  that  of  temperature  is  heightened. 
Deficient  sensibihty  may  be  caused  by  irritat- 
ing applications,  such  as  soda  used  by  laun- 
dresses, and  various  chemicals  employed  in 
the  arts.  In  such  cases  there  is  numbness  in 
the  hands  and  forearms,  with  a  sensation 
of  '  going  to  sleep '  in  the  fingers.    It  may 
occur  in  connexion  with  her;pes  zoster,  the 
skin  between  the  gi-oups  of  vesicles  being 
often  partially  antesthetio.    In  lepra  cmces- 
thetica,  in  which  there  are  enlargements  of 
"the  cutaneous  nerves,  the  senses  of  tempera- 
ture and  pain  are  often  aboHshed,  and  severe 
burns  may  take  place  without  being  re- 
cognised.  Anaesthesia  may  be  produced  by 
pressure  upon  sensory  or  mixed  nerves,  by 
syphilitic  and  other  growths  in  adjacent 
tissues.    Narcotics,  as  chloroform  and  ether, 
may  quell  the  sense  of  pain,  that  of  contact 
heing,  to  a  certain  extent,  retained.  Wounds 
and  lacerations  of  the  sensory  or  mixed  nerves, 
followed  by  inflammatory  processes,  may,  by 
irritating,  cause  pain  to  precede  the  anaes- 
thesia arising  from  the  interruption  of  con- 
ductivity in  the  nerve-fibres.    Simple  me- 
chanical pressure  upon  a  nerve,  if  long  con- 
tinued, win  often,  especially  if  its  nutrition 
be  inipaired  by  constitutional  causes,  excite  a 
low  inflammatory  condition.    In  traimiatic 
•cases,  as  also  in  lepra  ansesthetica  and  in 
cases  of  new-growths  pressing  on  the  nerve, 
motor  and  nutritive  disturbances  are  apt  to 
accompany  the  anaesthesia,  the  nerve-trunks 
■conveying  not  only  sensory,  but  also  motor, 
vaso-motor,  and  trophic  fibres.  Severe  trophic 
disorder  is  usually  associated  with  the  anss- 
thesia  occasioned  by  lesion  of  the  fifth  nerve; 
and  to  a  less  extent  with  that  accompanying 
trigeminal  neuralgia.     See  Fifth  Nerve, 
Diseases  of. 

Preceding  attacks  of  neuralgia,  the  skin  of 
the  part  about  to  be  affected  is  often  found  to 
be  anaesthetic,  and  during  attacks  of  sciatica 
And  cervico-brachial  neuralgia  there  is  often 
much  diminution  of  tactile  sensibihty,  sever- 
ally m  the  foot  and  lower  part  of  the  leg,  and 
m  the  fingers;  whilst  the  skin  around  the  i 
eye  ma,y  be  greatly  deficient  in  tactile  sensi-  I 
bihty  durmg  severe  supra-orbital  neuralgia.  [ 
it  IS  important  to  discriminate  anesthesia  of 
the  8km  caused  by  diseases  of  the  nervous 
centres  fi-om  that  which  is  of  peripheral 
ongm. 

Cutaneous  anaesthesia  is  occasionally  an 
important  symptom  of  an  approaching  cere- 
bral  haemorrhage.    A  sudden  and  increasing 
numbness  is  experienced  in  one  half  of  the 
lace,  or  m  the  limbs  on  one  side  of  the  bodv 
Tvhich  may  be  followed  shortly  by  hemiplegia 
and  coma.    An  apoplectic  seizure  usuaUv 
causes  unilateral  cutaneous  anjesthesia,  which 
18  at  first  widely  diffused,  owing  probably  to 
the  disturbance  of  circulation  in,  and  conse 
quent  disarrangement  of,  the  nervous  mole 
«ules,  which  extends  at  first  far  beyond  the 
«ite  of  the  effusion.   A  few  hours  or  days 


usually  suffice  for  the  clearmg  oflf  of  this 
anaesthesia,  leaving,  however,  a  subjective 
feelmg  of  numbness,  which  may  endure  for  a 
longer  or  shorter  period. 

The  extent  of  anaesthesia  bears  no  ne- 
cessary_  relation  to  the  amount  of  motor 
paralysis.    It  usually  affects  the  paralysed 
side  of  the  body,  but  in  certain  cases  of 
haemorrhage  into  or  other  lesion  of  the 
medulla  oblongata  and  pons  VaroUi,  it  may 
occupy  the  opposite  side.    Complete  hemi- 
anffisthesia  of  central  origin  may  persist  long 
after  the  paralysis  of  motion  has  disappeared, 
and  in  such  a  case  a  lesion  is  likely  to  be 
found  in  the  outside  of  the  optic  thalamus, 
involving  the  internal  capsule.  Occasionally, 
too,  hemi-anaesthesia  may  from  the  first  be 
unaccompanied  by  motor  paralysis.  Much 
more  frequently,  however,  cutaneous  anaes- 
thesia (except  for  the  first  few  hours)  is  of 
comparatively  sKght  and  transitory  character, 
even  in  cases  where  there  has  been  extensive 
disorganisation  of  the  brain  from  hemor- 
rhage or  softening,  and  where  the  resulting 
paralysis  of  the  muscles  is  complete  and 
permanent.    Eecovery  is  gradual,  and  pro- 
ceeds downwards,  the  fingers  sometimes 
retaining  shght  anaesthesia  long  after  the 
rest  of  the  arm  has  entirely  recovered. 

Cerebral  tumours  may  give  rise  to  cuta- 
neous anaesthesia  by  pressure  upon  the  Gas- 
serian  ganghon,  or  upon  the  trunk  or  branches 
of  the  fifth  nerve  as  they  traverse  the  floor  of 
the_  skull.  Like  the  motor  paresis  or  paralysis 
which  may  be  occasioned  at  the  same  time, 
the  loss  of  sensibility  is  usually,  but  not 
always,  gradual,  tending  to  increase  rather 
than  to  diminish  as  time  goes  on.  It  is  not 
usually  a  prominent  symptom  in  cerebral 
abscess. 

Lesion  of  the  spinal  cord  or  its  membranes 
may  give  rise  to  cutaneous  anaesthesia,  which 
IS  firequently,  in  the  lower  extremities,  ex- 
tensive and  complete  ;  but  it  may  be  absent 
when— as,  for  example,  in  very  advanced 
sclerosis  of  the  antero-lateral  columns- 
there  is  complete  paraplegia.    There  is  a 
form  of  progressive  disease  of  the  central 
and  posterior  grey  matter  of  the  spinal  cord, 
giving  rise  to  excavation,  in  which  cutaneous 
sensibility  is  apt  to  be  modified  in  a  remark- 
able manner.    The  sense  of  touch,  the  sense 
of  pressure,  as  well  as  the  electro-muscular 
sensibihty  and  the  muscular  sense,  are  pre- 
served ;  but  the  appreciation  of  temperature 
and  the  sensation  of  pain  (one  or  both)  are 
lost  in  many  situations.     The  condition  is 
accompanied  by  paralysis  and  various  forms 
of    nutritional    disturbances    (see  Spinal 
Cord,  Special  Diseases  of :  21.  Syringomyelia). 
A  varying  amount  of  cutaneous  aniesthesia' 
especially  affecting  the  soles  of  the  feet,  is 
apt  to  occur  in  tabes.    Anaesthesia  of  spinal 
origin  IS  usually  bOateral ;  but  it  is  believed 
to  affect  that  lower  extremity  alone  which 
18  opposite  to  the  one  paralysed  in  its 
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motility,  when  the  causative  lesion  is  limited 
to  one  half  of  the  cord.  Intercurrent  com- 
plications from  disturbances  of  circulation, 
the  temperature  of  the  limb,  the  exten- 
sion or  subsidence  of  inflammation,  and  the 
effusion  of  inflammatory  products  about  the 
posterior  roots,  as  well  as  the  spread  of 
sclerotic  changes,  may  cause  the  extent  and 
completeness  of  cutaneous  anaesthesia  to  vary 
considerably  in  cases  dependent  upon  spinal- 
cord  disease.  Where  the  lesion  lies  tolerably 
high  up,  tickling  the  soles  of  the  feet, 
although  quite  unfelt  by  the  patient,  is  able 
to  excite  the  motor  nerves,  and  produce 
reflex  muscular  contractions,  which  the  loss 
of  muscular  sense  prevents  him  from  recog- 
nising. It  is  extremely  important  to  _  re- 
member that  cutaneous  anaesthesia  of  spinal 
origin  is  liable  to  be  associated  with  bed- 
sores. In  certain  cases,  where  probably 
trophic  and  vaao-motor  nerves  have  been 
included  in  the  lesion,  this  liability  is  exces- 
sive, and  may  defy  aU  precautions. 

Anesthesia  is  of  very  frequent  occur- 
rence as  a  result  of  peripheral  neiu-itis,  both 
in  its  localised  and  multiple  form.  See 
Neuritis,  Multiple. 

Loss  of  the  sense  of  muscular  activity 
may  occur  in  an  isolated  form,  the  other 
modes  of  tactile  sensibility  being  unaffected  ; 
or  it  may  be  associated  with  impairment  of 
some  or  all  of  them.    The  symptom  is  es- 
pecially notable  in  progressive  locomotor 
ataxy  (see  Tabes  Dorsalis).    It  may  also 
occur  in  comiexion  with  paresis  resulting  from 
coarse  disease  of  the  occipital  lobe  of  the 
cerebrum.    Loss  of  muscular  sense  may  ac- 
company hemiplegia,  attended  with  strongly 
marked  and  prolonged  anaesthesia,  from  dis- 
ease of  the  optic  thalamus.    It  occurs  some- 
times in  hysteria.    There  is  a  form  of  anaes- 
thesia occasionally  met  with  in  hysteria  which 
it  is  important  to  recognise,  so  as  not  to  con- 
found it  with  a  somewhat  similar  condition 
resulting  from  disease  of  the  neighbourhood 
of  the  optic  thalamus.    In  this  the  patient 
may  lose  the  power  of  perceiving  impressions 
of  contact,  temperature,  and  pain  throughout 
the  whole  of  one  lateral  half  of  the  body, 
sharply  divided  from  the  sound  side  by  a  line 
passing  downwards  from  the  vertex  to  the  os 
pubis.    Accompanying  this  hemiancesthesia, 
as  it  is  called,  there  is  often  amblyopia  and 
colour-bUndness  of  the  corresponding  eye,  loss 
of  taste  and  smell,  together  with  tenderness 
on  deep  pressure  over  the  region  of  the  ovary 
on  the  same  side.    In  some  cases,  too,  the 
skin  is  tmnaturaUy  pale  and  cold,  and  pricks 
with  a  pin  are  said  to  be  not  foUowed  by 
bleeding,  which  readily  takes  place  in  corre- 
sponding circumstances  on  the  opposite  side 

of  the  body.  „      ,    i  e 

There  is  a  curious  form  of  disturbance  ot 
tactile  sensation  in  which,  the  patient  being 
blindfolded,  a  point  of  contact  is  referred  not 
to  its  true  locality,  but  either  to  some  part 


of  the  opposite  limb,  or  to  a  distant  part  of 
the  same  member.    See  Allochiria. 

Diagnosis. — As  regards  both  hyperaesthesia 
and  anaesthesia  the  most  important  considera- 
tion, after  establishing  ttie  existence  of  either,, 
is  as  to  whether  the  cause  be  central  or  peri- 
pheral.   It  is  impossible  to  do  more  than  in- 
dicate the  general  principles  upon  which  this 
inquiry  is  to  be  conducted.    The  patient's 
history,  the  condition  of  viscera  and  circula- 
tion, the  existence  or  not  of  accompanying 
paralysis  or  of  modifications  of  the  organs  of 
special  sense,  will  lend  important  aid.    As  a 
rule,  the  anaesthesia  of  central  origin  is  much 
more  widely  diffused,  though  less  complete, 
than  that  dependent  upon  lesion  of  nerve-^ 
trunks,  when  it  is  also  often  accompanied 
with  localised  atrophy  of  muscles  or  other 
trophic  disturbance.    It  is  very  rare  that 
hemiansesthesia  of  central  origin  is  so  com- 
plete as  the  hysterical,  and  it  is  not  accom- 
panied, like  the  latter,  with  tenderness  on 
deep  pressure  over  the  ovarian  region.  There 
is  no  doubt  that  hyperaesthesia  has  often  been 
mistaken  for  locahsed  inflammation,  and 
treated  accordingly.    The  absence  of  febrile 
movement,  and  the  fact  that  it  is  mainly  upon 
Hght  surface-touching  that  the  exquisite  ten- 
derness occurs,  which  fails  to  be  felt  when 
deeper  pressure  is  made,  coupled  with  the 
history,  and  a  study  of  the  concomitant  con- 
dition, ought  to  suflice  to  prevent  aU  mis- 
takes. 

Treatment. — Anaesthesia  is  a  symptom  of 
a  lesion  either  in  the  central  nervous  system 
or  in  a  peripheral  nerve,  and  its  treatment 
is  bound  up  with  that  of  the  disorder  which 
gives  rise  to  it.  But  there  are  many  cases  in 
which,  apparently  as  a  result  of  disease,  the 
sensory  nerves  fail  to  convey  impressions  for 
a  considerable  time  after  the  lesion  which 
interfered  with  their  function  has  been  healed. 
In  such  circumstances  very  much  good  can 
often  be  done  by  electrical  treatment.  The 
skin,  carefully  dried,  should  be  brushed  over 
for  a  few  minutes  every  day  with  the  whe 
brush,  connected  with  an  induction  machine ; 
or  the  well- wetted  rheophore  connected  with 
the  negative  pole  of  a  continuous-current 
battery  may  be  shd  about  over  the  affected 
surface,  weU  moistened  with  hot  water. 

Static  electricity  is  a  valuable  means  of 
combating  anaesthesia  of  this  kind.  The 
patient,  seated  on  an  insulating  chair,  is  con- 
nected by  a  conducting  chain  with  a  frictional 
electrical  machine,  and  sparks  are  drawn  from 
the  affected  surface. 

3.  Parsesthesia.  —  Description.  —  The 
varieties  in  disorder  of  the  different  kmds 
of  tactile  sensibihty— touch,  pain,  tempera- 
ture, muscular  activity— are  very  numerous. 
Pmches  or  pricks  with  a  needle  may  be  telt 
as  touch  only,  whilst  a  very  light  touch  with 
the  finger  is  appreciated  as  touch.  »troiig 
faradic  currents  (intolerable  to  the  hea  thy) 
may  be  felt  as  cold.    Heat  may  be  felt  as. 
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cold,  but  kept  still  longer  applied  may  be 
recognised  as  heat  or  warmth.  A  hmb 
plunged  into  hot  or  cold  water  may  get  the 
feeling,  not  of  heat  or  cold,  but  of  pain.  To 
such  modifications,  as  well  as  to  feelings  of 
biu-ning  or  cold,  tingling,  creeping  of  ants,  or 
actual  numbness,  the  term  parcesthesia  is 
often  applied.  A  seamstress  may  be  able  to 
pick  up  and  thread  her  needle,  evincing  there- 
by considerable  dehcacy  of  sense  of  contact, 
and  yet  be  scarcely  able  to  feel  a  prick  of  a 
needle  in  the  finger-tip.  Or  the  sense  of  con- 
tact may  be  in  abeyance,  as  weU  as  that  of 
pain  and  temperature,  and  the  movements 
may  be  then  guided  by  the  sense  of  muscular 
activity,  aided  by  sight.  T.  Buzzabd. 

TOXEMIA  {ro^iKov,  a  poison ;  and  aifia, 
blood). — This  word  literally  signifies  poison- 
ing of  the  blood.    It  is  not  employed  with 
any  very  strict  or  definite  meaning,  but 
most  commonly  implies  blood-poisoning  due 
to  some  pathological  condition  within  the 
body  itself,  in  contradistinction  to  that  which 
results  from  the  introduction  of  the  ordinary 
poisons  from  without.    As  illustrations  of 
toxsemic  states  may  be  mentioned  pyaemia 
and  septicaemia;  uraemia;  and  acetonaemia, 
upon  which,  according  to  some  authorities, 
the  comatose  condition  which  precedes  the 
fatal  issue  in  some  cases  of  diabetes  mellitus 
depends.     The  accumulation  of  bile  in  the 
blood,  in  cases  of  jaundice,  is  another  form 
of  toxaemia.     The  morbific  agents  which 
produce  the  several  infectious  and  malarial 
fevers  are  regarded  by  many  as  originating 
toxasmic  conditions ;  as  are  also  those  which 
cause  such  affections  as  gout  and  rheumatism. 
Ptomaine-poisoning  may  be  likewise  men- 
tioned in  this  connexion.     These  subjects 
will  be  found  discussed  under  their  several 
headings. 

Frederick  T.  Egberts. 

TRACHEA,  Diseases  of.  — Synon.: 
Fr.  Maladies  de  la  Trachee;  Ger.  Kramh- 
heiten  der  Luftrdhre.— The  trachea  is  but 
httle  prone  to  disease,  except  in  association 
■vnth.  affections  of  the  larynx,  bronchi,  and 
neighbouring  parts.  The  diagnosis  and 
treatment  of  these  several  diseases  is  greatly 
facilitated  by  the  laryngoscope.  "With  this 
instrument  a  skilful  manipulator  can  in 
many  cases  examme  the  trachea  in  its 
whole  kngth;  and  an  accurate  diagnosis 
being  thus  attained,  remedies  may  be  ap- 
plied, and  instruments  may  be  introduced 
for  the  removal  or  destruction  of  growths 
or  for  other  purposes,  either  through  the 
larynx,  or  by  an  artificial  openuag  made  in 
the  trachea.  The  principal  morbid  affec- 
tions of  the  trachea  will  be  discussed  in  the 
following  order :  (1)  Malformations ;  (2)  In- 
flarnmation ;  (3)  Ulceration  and  Perforation  • 
(4  Syphilis;  (5)  Tuberculosis;  (6)  Tumours- 
(7)  Stenosis ;  and  (8)  Foreign  Bodies. 
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I  1.  Malformations.— Defects  in  the  de- 
velopment of  the  trachea  occur  as  rare 
causes  of  the  death  of  newly  born  infants. 
The  tube  may  be  short  and  imperforate ;  or 
communication  may  exist  with  the  oeso- 
phagus. These  conditions  are  necessarily 
fatal.  A  fistulous  opening  through  the  skin 
occasionally  occurs,  giving  rise  to  no  serious 
symptoms.  Tracheocele,  a  hernia  of  the 
mucous  lining  of  the  trachea,  is  a  rare  mal- 
formation, easily  recognised,  which  may 
arise  fi-om  a  congenital  defect,  but  is  more 
frequently  acquired. 

2.  Inflammation.  —  Tratjheitis— simple, 
specific,  or  diphtheritic — may  result  from  the 
extension  of  inflammation,  either  from  the 
larynx  above,  or  from  the  bronchial  tubes 
below;  it  is  rare  except  in  this  connexion. 
Some  degree  of  congestion  is  a  usual  con- 
dition of  ordinary  catarrh;  and  tracheitis 
is  a  frequent  cause  of  irritable  cough.  See 
Bronchi,  Diseases  of;  Diphtheria;  and 
Larynx,  Diseases  of. 

3.  Ulceration  and  Perforation. — Ul- 
ceration and  perforation  of  the  walls  of  the 
trachea  may  result  from  carcinoma  of  the 
oesophagus ;  from  the  pressure  of  an  aneurysm, 
which  ends  by  bursting  into  the  air-passages, 
where  it  meets  with  least  resistance ;  or  from 
an  abscess  which  has  taken  a  similar  course. 
In  the  last  case  suppuration  iisually  occurs 
in  connexion  with  a  caseous  bronchial  gland. 
Occasionally,  as  witnessed  by  more  than  one 
writer,  a  caseous  gland  may  become  dis- 
lodged and  impacted  in  the  trachea,  causing 
sudden  death  by  suffocation. 

4.  Syphilis. — Syphilis,  in  its  secondary 
and  tertiary  stages,  may  affect  the  trachea. 
In  the  tertiary  stage  it  gives  rise  to  a  local- 
ised form  of  infiltration  or  syphiloma ;  and 
to  ulcers,  which  contract  in  heahng,  and 
cause  a  formidable  condition  of  stricture,  to 
be  presently  considered.  Tracheal  syphilis, 
being  in  its  advanced  form  so  grave  a 
matter,  calls  for  active  constitutional  treat- 
ment before  this  irremediable  stage  is 
reached. 

5.  Tuberculosis.- Tubercle  affecting  the 
trachea  occurs  in  connexion  with  pulmonary 
phthisis,  and  is  rarely  foimd  without  advanced 
tubercular  disease  of  the  larynx.  Two  main 
forms  may  be  distinguished,  namely — mul- 
tiple shallow  ulcers,  which  often  coalesce  to 
form  large  sinuous  tracts  of  ulceration, 
mostly  affecting  the  cartilaginous  portion; 
and  deep  infiltration  and  ulceration,  confined 
to  the  posterior  or  membranous  part  of  the 
tube.  When  the  disease  has  proceeded  to 
ulceration,  it  may  cause  the  rare  complica- 
tion of  general  emphysema,  the  air  being 
forced  into  the  cellular  tissue  by  cough 
and  other  expiratory  efforts,  made  when  the 
larynx  is  closed.  In  the  treatment  of  this 
affection,  palliative  measures  are  alone  avail- 
able. _  See  Larynx,  Diseases  of:  8.  Tuber- 
culosis  of. 
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6,  Tumours. — (a)  Cancer. — Primary  car- 
cinoma of  the  trachea  is  very  rare,  but  the 
organ  is  frequently  affected  by  the  extension 
of  the  disease  from  neighbouring  parts. 
The  growth  first  causes  the  symptoms  of 
stenosis,  and  then,  as  ulceration  proceeds, 
it  gives  rise  to  expectoration  and  cough; 
whereas,  as  Gerhardt  has  pointed  out,  in 
syphilitic  disease  cough  and  expectoration 
precede  the  onset  of  dyspnoea,  which  de- 
velops very  gradually.  The  diagnosis  may 
be  very  difficult  in  the  primary  form,  and 
can  only  be  made  with  the  aid  of  the 
laryngoscope.  In  the  case  of  extension  firom 
neighbouring  parts  the  diagnosis  is  compara- 
tively easy.  The  only  treatment  available 
for  prolonging  life  is  tracheotomy,  if  the  seat 
of  the  disease  is  high  enough  to  admit  of  it. 
(b)  Non-maligncmt  growths.  —  Polypi  are 
very  rare.  The  symptoms  are  those  of  ob- 
structed breathing,  modified  by  the  size  and 
seat  of  the  growth.  A  certain  diagnosis  can 
be  attained  only  by  tracheoscopy.  Without 
treatment,  a  polypus  is  very  liiely  to  cause 
death  by  suffocation,  its  rate  of  growth  de- 
pending on  its  pathological  nature.  Small 
growths  situated  high  up  may  be  treated  by 
the  galvano-cautery  or  by  other  applications  j 
through  the  larynx ;  larger  tumours  can  only 
be  removed  through  a  free  opening  made  into 
the  trachea.  A  tiunour  may  be  so  situated 
that  tracheotomy,  without  extirpation,  may 
ensure  the  safety  of  the  patient. 

7.  Stenosis. — The  calibre  of  the  trachea 
may  be  lessened  (a)  by  stricture,  or  by 
tumours  growing  within  it;  or  (6)  by 
pressure  from  without. 

(a)  Stenosis  from  true  strictu/re,  or  in- 
ternal tumour. — Tracheal  stricture  is  almost 
always  the  result  of  syphilis ;  it  may  be 
annular  and  limited,  but  usually  involves 
the  tube  for  some  length  towards  its  lower 
end,  and  frequently  extends  into  the  bronchi. 
Tracheal  narrowing  is  indicated  by  inspira- 
tory stridor  and  dyspnoea,  unaccompanied  by 
the  up-and-down  movement  of  the  larynx, 
and  the  affection  of  the  voice  characteristic 
of  laryngeal  dyspnoea,  and  also  in  tmcom- 
plicated  cases  without  the  stethoscopic  signs 
of  pressure  on,  or  plugging  of,  a  bronchial 
tube.  Under  these  circumstances,  and  in  the 
absence  of  any  tumour  in  the  neck  or  thorax 
pressing  on  the  trachea,  the  stenosis  must 
depend  on  a  stricture,  or  on  a  tumour  within 
the  tube.  A  syphilitic  history  would  lead  us  j 
to  suspect  the  former;  and  a  tracheoscopic 
examination  may  make  the  diagnosis  certain. 

Cicatricial  stricttu-e  at  times  develops  in 
consequence  of  the  long- continued  irritation 
of  a  tracheotomy  tube. 

In  rare  instances  stenosis  of  the  trachea 
may  result  from  a  chronic  form  of  tubercu- 
losis resembling  lupus,  leprosy,  glanders,  and 
rhinoscleroma. 

Symptoms  of  stenosis  are  occasionally 
evoked  by  spasm  of  the  trachealis  muscle. 


Prognosis. — Stricture  being  usually  cica- 
tricial, the  prognosis  is  most  unfavourable. 

Treatment. — Treatment  other  than  ope- 
rative is  seldom  available.  If  the  stricture 
be  high  up,  tracheotomy  must  be  performed 
below  it ;  or,  an  opening  being  made  above 
the  contraction,  a  long  flexible  tube  may  be- 
introduced  and  passed  through  it.  Stricture 
of  the  trachea  is  less  amenable  than  laryn- 
geal stenosis  to  treatment  by  mechanical  dila- 
tation with  hollow  bougies,  but  this  method 
must  be  borne  in  mind  for  exceptional' 
cases. 

(b)  Stenosis  from  compression.  —  The- 
source  of  stenosis  caused  by  pressure  from 
without  is  usually  obvious,  as  in  the  common 
case  of  enlargement  of  the  thyroid  gland, 
thoracic  timiours  being  diagnosed  by  their 
physical  signs  and  concomitant  symptoms. 
The  paroxysmal  dyspnoea  frequently  caused 
by  these  tumours  is  not  laryngeal  in  most 
cases,  but  depends,  as  shown  by  Bristowe,. 
on  the  accumulation  of  secretion  below  the' 
seat  of  obstruction.  It  is  not  relieved  by 
tracheotomy,  except  where  the  upper  part 
of  the  trachea  is  alone  compressed.  In 
cases  of  stenosis  from  pressure  of  a  goitre, 
division  of  the  isthmus  or  excision  of  part 
of  the  thyroid  gland  is  sometimes  very  suc- 
cessful, and  should  always  be  tried,  if  possible^ 
before  tracheotomy  is  resorted  to. 

8.  Foreign  Bodies. — A  foreign  body 
entering  the  air-passages  from  the  pharynx, 
may  lodge  in  the  larynx,  either  becoming 
impacted  or  lying  loose.  But,  unless  pre- 
vented by  its  form  or  bulk,  it  usually  faUs  or 
is  drawn  through  the  open  glottis  into  the 
trachea.  Here  it  may  lodge;  but  it  more 
frequently  passes  on  into  one  of  the  bron- 
chial divisions — most  frequently  into  th& 
right  bronchus,  the  orifice  of  which  is  slightly 
larger  than  that  of  the  left,  and  occupies 
more  of  the  floor  of  the  trachea. 

Symptoms. — Occlusion  of  the  larynx  by  a 
foreign  body,  which  from  its  bulk  obstructs 
the  passage,  may  cause  instant  death;  and 
the  same  may  be  said  of  the  trachea,  as 
when  a  person  vomiting,  in  a  state  of  im- 
consciousness  firom  intoxication,  or  from  the 
action  of  an  anaesthetic,  draws  in  a  quantity 
of  food  sufficient  to  choke  up  the  air-pas- 
sages. If  the  body  be  smaller,  it  causes 
dyspnoea,  with  severe  exacerbations  fi-om 
spasm.  A  very  smaU  body,  such  as  a  sharp 
piece  of  bone  or  a  pin,  may  be  impacted 
in  a  position  in  which  it  causes  only  pain 
and  dysphagia  without  dyspnoea.  Speaking 
generally,  it  may  be  said  that  when  the 
substance  has  passed  into  the  trachea,  the 
symptoms  to  which  it  gives  rise  depend  on 
its  bulk  and  weight.  Earely,  it  lies  in  the 
air-passage,  giving  rise  to  no  symptoms; 
more  frequently,  varying  its  position  with 
the  rush  of  air  in  coughing,  &c.,  it  gives  rise 
to  paroxysmal  dyspnoea,  light  bodies  being 
forced  up  to  the  glottis  and  exciting  spasm.. 
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If  the  substance  pass  into  the  bronchus,  it 
may  become  impacted  there,  and  will  give 
rise  to  characteristic  physical  signs,  usually 
exciting  a  chronic  circumscribed  inflamma,- 
tion,  with  symptoms  akin  to  pulmonary 
phthisis. 

Treatment. — From  the  larynx  a  foreign 
body  may  be  removed  by  the  finger  or  a 
suitable  forceps,  its  presence  having  been 
determined  from  the  symptoms,  aided  by 
digital  or  laryngoscopic  examination.  Al- 
though different  forms  of  long  forceps  are 
made  for  passing  through  the  larynx  into 
the  trachea,  it  is  seldom  practicable  to  re- 
move per  vias  natv/rales  a  foreign  body 
which  has  once  passed  through  the  rima. 
A  free  opening  must  be  made  in  the  trachea, 
and  its  edges  held  well  asunder,  to  give  a 
chance  of  the  body  being  expelled  by  cough. 
If  this  fail,  a  forceps  must  be  introduced 
through  the  opening,  and  the  body,  if  pos- 
sible, extracted.  Inversion  of  the  patient, 
so  as  to  allow  a  heavy  substance  to  fall 
back  through  the  glottis  into  the  pharynx, 
is  sometimes  successftd,  but  not  as  a  rule 
without  previous  tracheotomy. 

T.  J.  Walker. 

Percy  Kidd. 

TRANCE  {transitus,  &  going  beyond — of 
the  soul  from  the  body). — Synon.  :  Lethargy  ; 
Fr.  Letha/rgie ;  Maladie  du  Sommeil ;  Ger. 
Schlafsucht. 

Definition. — A  sleep-like  state,  which 
comes  on  spontaneously,  apart  from  any 
gross  lesion  of  the  brain  or  toxic  cause,  and 
from  which  the  sleeper  cannot  be  roused. 

The  term  '  trance,'  in  its  derivative  mean- 
ing, aptly  expresses  the  apparent  reduction 
to  a  vegetative  hfe,  but  the  popular  use  of 
the  word  refers  rather  to  the  separate 
activity  of  the  mind  than  to  the  inactivity 
of  the  body.  Hence  many  writers  prefer  the 
term  '  lethargy,'  which  also,  although  ety- 
mologically  exact,  is  currently  employed  in 
a  modified  sense.  The  condition  is  some- 
times included  under  the  generic  term  '  cata- 
lepsy,' according  to  its  etymological  meaning, 
'  a  seizmg ' ;  but  this  term  is  usually  re- 
stricted to  those  forms  which  present  a 
peculiar  rigidity.  It  may  be  noted  that  the 
terms  '  trance  '  and  '  catalepsy  '  are  both 
indications  of  the  unperceived  shadow  of  a 
mythical  pathology. 

The  common  form  of  trance  (which  is  not 
frequent)  is  one  of  many  symptoms  of  a 
general  state  of  the  nervous  system,  seldom 
dangerous  to  life.  In  the  African  malady, 
the  tendency  to  sleep  is  the  chief  manifes- 
tation of  a  disease,  the  gravity  of  which  is 
extreme. 

1.  Common  Trance.— .Etiology.— The 
influence  of  heredity  in  relation  to  trance 
is  to  be  traced  only  in  the  existence  of  a 
'  neuropathic  disposition.'  The  state  occurs 
chiefly  in  the  female  sex,  between  the  ages 


of  twelve  and  thirty ;  very  rarely  in  young 
men  or  children.  The  subjects  are  seldom 
in  perfect  health ;  they  usually  present 
various  manifestations  of  hysteria,  and  are 
often  anaemic.  The  condition  has  been  im- 
mediately due  in  some  cases  to  exhausting 
diseases,  as  typhoid  fever  and  influenza,  to 
excessive  brain-work,  to  insolation,  or  to  me- 
chanical obstruction  to  the  supply  of  blood 
to  the  head.  The  immediate  cause  is  either 
the  cumulative  effect  of  such  persistent  in- 
fluence, such  exhaustion,  or  some  emotional 
disturbance.  It  may  succeed  an  hysterical 
convulsion.  Earely  no  exciting  cause  may 
be  discoverable.  In  stiU  more  rare  instances 
the  state  has  been  volvmtarily  induced,  as  in 
the  weU-known  case  of  Colonel  Townsend, 
who  could  throw  himself  into  a  condition  of 
apparent  death,  lasting  several  hours.  Such 
voluntary  induction  is  occasionally  seen  in 
the  East.  Lastly,  minor  degrees  of  trance 
may,  without  difficulty,  be  artificially  pro- 
duced in  most  hysterical  persons,  and  less 
readily  in  many  others,  by  the  methods 
described  in  the  article  on  Hypnotism.  The 
state  now  designated  hypnotism  is  really  in- 
duced trance,  and  trance  has  been  accurately 
termed  '  spontaneous  hypnotism.' 

Its  various  causes  seem  thus  to  involve 
impaired  or  deranged  nutrition,  or  the  action 
of  a  toxic  agent  (as  after  acute  specific  dis- 
eases), or  an  influence  that  disturbs  function 
in  an  ill-nourished  brain. 

Symptoms. — The  onset  of  the  state  of 
trance  is  usually  sudden.  For  instance,  in  a 
case  which  came  imder  the  writer's  notice,  a 
girl  went  into  a  room  by  herself,  and  was 
found,  shortly  afterwards,  in  a  state  of  trance- 
sleep,  which  lasted  for  thirty-eight  hours. 
In  another  case  (Madden)  a  young  lady  went 
into  a  room  to  change  her  dress,  and  was 
presently  found  on  the  bed  in  a  state  of 
trance  which  lasted  for  a  fortnight.  As 
already  stated,  it  may  succeed  an  hysteroid 
convulsion,  and  in  some  other  cases  the  onset 
has  been  attended  with  an  aura,  resembhng 
the  globus  hystericus.  In  the  cases  which 
succeeded  typhoid  fever  (Madden)  the  de- 
lirium of  the  fever  passed  gradually  into 
comatose  sleep,  which  continued  for  several 
weeks.  At  the  end  of  the  acute  stage  of 
influenza  spontaneous  trance  has  suddenly 
come  on,  lasting  hours  or  days. 

During  the  state  of  trance,  the  coimtenance 
is  usually  extremely  pale.  The  limbs  are 
relaxed;  although  brief  initial  rigidity,  and 
sometimes  occasional  recurrent  cataleptic 
rigidity,  or  transient  convulsive  spasms,  tonic 
or  clonic,  have  been  noted.  In  a  few  instances 
distinct  hysteroid  fits  have  occurred  fr'om 
time  to  time  during  the  course  of  the  trance. 
The  eyelids  are  usually  closed,  and  may  resist 
and  quiver  on  attempts  being  made  to  open 
them.  The  eyeballs  are  dfrected  upwards  in 
most  cases;  they  often  deviate  from  the 
middle  line,  and  sometimes  diverge  slightly. 
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The  pupils  are  usually  moderately  dilated; 
rarely  they  are  moderately  contracted.  The 
state  of  reflex  action  varies  according  to  the 
depth  of  the  trance.  That  from  the  limbs  is 
sometimes  excessive,  so  that  cutaneous  stimu- 
lation produces  tetanic  rigidity.  Much  more 
frequently  reflex  action  is  lost ;  snuff  blown 
into  the  nostrils  causes  no  sneezing,  ovarian 
compression  has  no  effect,  and  pressure  on 
hysterogenic  points,  which  may  have  existed 
before,  no  longer  causes  the  usual  pheno- 
mena. Reflex  action  from  the  conjunctiva, 
and  even  from  the  cornea,  is  commonly 
absent.  The  pupil  may  contract  to  light, 
but  in  lessened  degree,  and  sometimes  no 
distinct  action  can  be  observed. 

The  mental  functions  seem,  in  most  cases, 
to  be  in  complete  abeyance.  No  manifes- 
tation of  consciousness  can  be  observed,  or 
elicited  by  the  most  powerful  cutaneous 
stimulation,  and  on  recovery  no  recollection 
of  the  state  is  preserved.  But  in  some  cases 
voUtion  only  is  lost,  and  the  patient  is  aware 
of  all  that  passes,  although  unable  to  give 
the  slightest  evidence  of  consciousness.  The 
senses  may  be  even  preternaturaUy  acute,  as 
in  the  analogous  phase  of  induced  hypnotism ; 
or  there  may  be  spontaneous  mental  action, 
irrelevant  to  external  impressions,  and  analo- 
gous to,  probably  identical  with,  the  state 
of  ordinary  dreaming;  it  is  manifested  by 
•exclamations,  and  even  by  movements. 
Earely  the  '  obedient  automatism '  seen  in 
induced  hypnotism  may  be  present;  hallu- 
cinations occur,  and  actions  are  performed, 
according  to  suggestions  made  to  the  patient. 
The  usual  condition,  however,  is  that  of  an 
entire  absence  of  all  evidence  of  mental 
activity. 

The  pallor  of  the  face  is  the  result  of  a 
profound  depression  of  the  vascular  system. 
The  pulse  may  be  less  frequent  or  more 
frequent  than  normal,  but  it  is  invariably 
weaker,  and  it  may  be  imperceptible.  The 
cardiac  impulse  may  disappear,  although  the 
heart-soimds  are  still  to  be  heard,  sometimes 
much  weakened.  Very  rarely  they  have  been 
inaudible.  The  breathing  may  be  tranquil, 
slightly  quickened,  or  slowed,  or  it  may  be 
so  feeble  and  deliberate  that  no  movement 
of  the  thoracic  walls  can  be  observed,  no 
respiratory  murmur  can  be  heard  in  the 
lungs,  and  a  mirror  held  over  the  mouth  is 
undimmed  by  moisture.  Temperature,  when 
observed,  has  been  normal  in  the  central 
parts,  lowered  at  the  periphery.  The  secre- 
tions go  on;  the  urine  may  be  retained  in 
the  bladder,  or  passed  into  the  bed.  The 
catamenia  are  usually  absent,  but  menstrua- 
tion has  been  known  to  occur  vnthout  modi- 
fying the  course  of  the  trance-sleep.  In  the 
cases  in  which  the  depression  of  the  vital 
functions  reaches  an  extreme  degiee,  the 
patient  appears  dead  to  casual  and  some- 
times to  careful  observation.  This  condition 
has  been  termed  '  death-trance  '  (Scheintod). 


Persons  have  certainly  been  buried  in  this 
state,  and  during  the  recent  epidemic  of 
influenza  an  Italian  narrowly  escaped  inter- 
ment during  the  consequent  trance. 

Duration  and  Course. — The  duration  of 
trance  has  varied  from  a  few  hours  or  days, 
to  several  weeks,  months,  or  even  a  year. 
When  of  short  duration,  the  trance -sleep 
may  be  unbroken ;  but  when  it  lasts  for  more 
than  a  few  days,  there  are  usually  remissions 
of  a  greater  or  less  degree,  in  which,  for 
instance,  the  patient  will  half-wake,  take 
food  in  an  automatic  manner,  and  then  re- 
lapse into  stupor.  A  long  trance-sleep  may 
be  more  profoimd  at  first  than  later.  Re- 
covery may  be  sudden  or  gradual.  Occa- 
sionally it  is  attended  by  some  vaso-motor 
disturbance ;  in  a  well-authenticated  case  of 
death-trance  the  intense  mental  excitement 
produced  by  the  preparations  for  fastening 
the  cofl&n-lid  occasioned  a  sweat  to  break 
out  over  the  body.  After  the  trance  is  over, 
nervous  prostration  remains  for  a  time.  In 
some  cases  repeated  attacks  occur,  at  intervals 
of  days,  months,  or  years.  Most  cases  end 
favourably.  The  depression  of  the  vital 
functions  enables  life  to  continue  with  a 
very  small  amount  of  nourishment,  but  oc- 
casionally death  occurs  in  persons  previously 
weakened. 

Pathology. — The  very  few  post-mortem 
examinations  which  have  been  made  after 
death  in  trance,  throw  no  light  on  its  nature. 
The  theoretical  pathology  of  the  subject  is 
involved  in  the  obscurity  which  envelops 
aU  the  psychical  processes  in  health  and 
disease,  the  nature  of  vohtion,  and  ordinary 
sleep.  The  lowered  action  of  the  brain  in 
sleep,  and  its  lessened  blood-supply,  have 
suggested  the  existence  of  cerebral  anaemia, 
which  the  meagre  results  of  anatomical  in- 
vestigation have  been  supposed  to  confirm. 
It  is  certain  that  the  condition  is  sometimes 
associated  with  defective  cerebral  nutrition ; 
but  that  much  more  than  cerebral  ansemia 
is  needed  to  explain  the  state  of  trance  ia 
evident  from  the  facts  that,  on  the  one  hand, 
it  may  occur  when  there  is  no  preceding 
sign  of  defective  blood-supply  to  the  brain, 
while,  on  the  other  hand,  the  occurrence  of 
cerebral  ansemia  without  trance-sleep  is  a 
matter  of  daily  observation.  The  pheno- 
mena of  hypnotism  also  afford  little  support 
to  the  theory  of  the  dependence  of  trance- 
sleep  on  cerebral  anaemia ;  together  with  the 
symptoms  of  catalepsy,  they  suggest  that 
the  primary  element  is  a  pecuhar  state  of 
inaction  ('  inhibition,'  '  increased  resistance ') 
of  some  of  the  nerve-cells  concerned  in.  asso- 
ciating the  highest  cerebral  functions  with 
those  of  the  lower  cortical  centres  of  motion 
and  sensation. 

Diagnosis.— The  diagnosis  of  trance  rests 
on  the  impossibility  of  rousing  the  sleeper, 
combined  with  the  absence  of  any  evidence 
of  a  local  cerebral  lesion  or  a  toxic  cause. 
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Other  diagnostic  symptoms  are  the  pallor 
and  vasciilar  depression,  the  occurrence  of 
-convulsive  phenomena  of  hysteroid  type,- 
and  the  history  of  other  manifestations  of 
hysteria.  These  symptoms  sufficiently  dis- 
tinguish trance -sleep  from  apoplexy,  for 
wliich,  at  the  onset,  it  is  sometimes  mis- 
taken. The  distinction  from  catalepsy  rests 
on  the  absence  of  the  flexihilitas  cerea,  but 
catalepsy  is  merely  a  variety  of  trance.  The 
peculiar  tendency  to  brief  sleep  termed 
narcolepsy  is  distinguished  from  trance  by 
the  shortness  of  the  periods  of  unconscious- 
ness. Thus  a  man  had  from  youth  fallen 
asleep  for  a  few  minutes  under  various  in- 
fluences, and  always  did  so  when  a  probe 
was  passed  down  a  nasal  fistula.  It  is  to  be 
Temai-ked,  however,  that  the  term  narcolepsy 
has  been  also  applied  in  America  to  cases 
of  true  epilepsy,  in  which  the  attacks  of  petit 
mal  are  characterised  by  sudden  sonmolence. 

In  cases  of  '  death-trance,'  in  which  no  sign 
of  vitality  can  be  recognised,  the  presence  of 
life  rnay  be  ascertained  (1)  by  the  absence  of 
any  sign  of  decomposition  ;  (2)  by  the  normal 
appearance  of  the  fimdus  oculi  as  seen  with 
the  ophthalmoscope;  (3)  by  the  persist- 
ence of  the  excitability  of  the  muscles  by 
electricity.  This  excitability  disappears  in 
three  hours  after  actual  death.  In  a  case 
observed  by  Eosenthal,  thirty  hours  after 
supposed  death  the  muscles  were  stiU  excit- 
able, and  in  forty-four  hours  the  patient 
awoke.    See  Death,  Signs  of. 

Deepening  sleepiness,  not  amounting,  how- 
ever, to  coma,  and  scarcely  to  be  called  stupor, 
has  attended  some  cases  of  subacute  inflam- 
mation of  the  region  of  the  oculo-motor 
nuclei  described  by  "Wernicke— a  curious  fact 
considering  the  manner  in  which  relaxation 
of  the  levator  is  associated  with  ordinary 
sleep.  Lastly,  a  benign  form  of  '  siommer 
sonmolence'  observed  among  the  Swiss, 
has  been  termed  '  Gerlier's  disease.' 

Pkognosis.— Incases  of  hysterical  lethargy 
the  prognosis  is  fairly  good.  The  attack 
usually  passes  off.  In  very  rare  cases  death 
has  occurred.  The  sUghter  the  degree  of  the 
trance,  the  shorter  is  likely  to  be  its  duration. 
The  prognosis  is  grave  only  when  lethargy 
has  been  preceded  by  a  state  of  great  physi- 
cal depression,  and  is  the  most  serious  when 
the  condition  succeeds  an  acute  disease. 

Treatment.— The  treatment  has  to  be 
dfrected  to  two  ends :  the  mamtenance  of  life, 
and  the  arrest  of  the  trance.  Advantage  must 
be  taken  of  any  intervals  of  semi-conscious- 
ness to  give  nourishment  in  a  concentrated 
form.  If  swallowing  is  continuously  impos- 
sible, food  must  be  given  by  the  nasal  tube 
or  by  enemata.  Warmth  should  be  applied 
to  the  extremities,  and  care  taken  to  prevent 
bed-sores.  In  severe  cases,  every  attempt  at 
arrest  is  often  fruitless.  Errhines,  as  snuff 
have  usually  no  influence,  and  it  is  only  in 
fihght  cases  that  this,  or  stimulation  of' the 


skin,  as  by  sinapisms,  is  effective.  The  most 
powerful  cutaneous  excitant  is  strong  faradi- 
sation.   In  a  case  under  the  winter's  notice, 
which  ha,d  lasted  for  thirty-six  hours,  strong 
faradisation  to  the  arm  quickly  roused  the 
patient.    In  another  case,  which  lasted  for 
several  months,  this  treatment  had,  for  a  long 
time,  no  influence;  afterwards  the  patient 
could  be  partially  roused  for  a  short  time  by 
faradisation,  and  by  repeating  the  appUcation 
at  the  same  hour  every  day  a  tendency  to 
periodical  waking  was  established,  the  remis- 
sions became  longer  and  more  complete,  and 
the  attack  was  ultimately  brought  to  an  end. 
Nervine  stimulants,  such  as  ether  and  vale- 
rian, may  be  given  lay  the  bowel,  or  sulphuric 
ether  may  be  injected  subcutaneously.  Al- 
cohol must  be  given  with  caution  and  in 
small  quantities ;  enemata  of  strong  coffee 
are  often  more  useful.    A  remedy  which, 
from  its  effect  on  the  vascular  system,  would 
certainly  deserve  trial  in  trance,  is  the  inha- 
lation of  nitrite  of  amyl.    Transfusion  of 
blood  has  been  proposed,  and  would  be  justi- 
fied in  cases  following  exhausting  disease. 
The  recurrence  of  attacks  must  be  prevented 
by  the  improvement  of  health,  physical  and 
moral. 

2.  African  Lethargy.— This  form  of 
trance  is  described  separately.  See  Negeo 
Lethargy.  W.  E.  Gowers. 

TRANSFUSION    OP  BLOOD.— 

Synon.  :    Fr.  Transfusion  du  Sa/ng ;  Ger. 
Transfusion  des  Blutes. 

Definition.— The  injection  of  blood  from 
the  human  subject,  or  from  one  of  the  lower 
animals,  in  a  pure  or  defibrinated  condition, 
into  the  veins  of  a  patient. 

Description. — This  operation  was  in- 
vented in  the  middle  of  the  17th  century, 
and  is  now  fuUy  established  as  a  proceeding 
of  great  value ;  but  authorities  are  still 
divided  as  to  the  best  mode  of  performing  it. 
Transfusion  is  most  frequently  undertaken 
as  a  means  of  saving  life  after  a  great  loss  of 
blood,  and  most  commonly  after  post-piartum 
haemorrhage.  It  has  also  been  employed  in 
cases  of  profound  anaemia  from  other  causes, 
as  in  leucocythEemia,  phthisis,  and  per- 
nicious anaemia,  and  its  use  has  been  sug- 
gested in  the  so-called  blood-diseases,  as 
fevers  or  pyaemia.  But  the  benefit  derived 
from  it  in  these  cases  is  at'  most  only  tem- 
porary, and  it  is  probable  that  the  operation 
wiU  ultimately  be  limited  to  cases  of  anaemia 
from  hjEmorrhage.  Transfusion  benefits  the 
patient,  first,  by  increasing  the  quantity  of 
fluid  entering  the  ventricles,  and  so  en- 
couraging thefr  action ;  secondly,  by  increas- 
ing the  number  of  blood-corpuscles  which,  as 
the  carriers  of  oxygen,  are  essential  to  life ; 
thirdly,  by  supplying  albumin,  and  so  giving 
nourishment  at  a  time  when  it  is  probably 
impossible  to  do  so  by  any  other  means.  For 
none  of  these  purposes  is  the  fibrin  of  the 
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blood  essential,  and  consequently  many 
operators  prefer  to  defibrinate  the  blood,  by 
which  much  trouble  in  the  operation  is  saved. 
Experiments  on  the  lower  animals,  and 
observations  of  operations  performed  on  the 
human  subject,  seem  at  present  to  indicate 
that  defibrinated  blood  is  as  efficient  as  pure 
blood.  Yet  when  all  the  necessary  appU- 
ances  are  at  hand,  pure  blood  is  undoubtedly 
the  most  natural  fluid  to  inject.  When 
human  blood  has  not  been  available,  the 
blood  of  a  calf,  a  sheep,  or  a  lamb  has  been 
used  instead,  apparently  with  equally  bene- 
ficial results.  The  difference  between  the 
size  of  the  corpuscles  in  these  animals  and 
in  man  is  of  no  consequence,  as  those  of  man 
are  the  larger.  The  corpuscles  from  these 
animals  probably  break  up  very  soon,  as 
hsematin  has  been  found  in  the  urine  the  day 
after  transfusion  with  lamb's  blood ;  but 
they  no  doubt  serve  as  carriers  of  oxygen  for 
a  short  time,  during  which  the  patient  may 
rally. 

The  dangers  of  transfusion  are  not  very 
great ;  but  as  cases  have  occurred  in  which 
the    donor   of  blood  has  died  in  conse- 
quence   of  the   operation,  it   should  not 
be  undertaken  without  a  clear  prospect  of 
benefiting  the  recipient.  Care  must  be  taken 
that  air  is  not  injected  with  the  blood.  The 
experiments  of  Ore  {Etudes  liistoriques  et 
physiologiques  stir  la  Transfusion  du  Sang, 
Paris,  1868j  have,  however,  shown  that  this 
danger  has  been  much  exaggerated.  A  bubble 
of  air  does  no  harm ;  the  quantity  to  cause 
death  must  be  considerable.   Too  great  care 
cannot,  however,  be  taken  to  exclude  air,  as 
fatal  cases  have  occurred  from  this  cause. 
The  injection  of  clots  giving  rise  to  embolism, 
and  perhaps  to  pyaemia,  is  always  considered 
one  of  the  dangers  of  the  operation ;  but 
evidence  is  wanting  to  show  that  it  has  been 
a  frequent  cause  of  death,  or  that  in  all  the 
cases  in  which  pyaemia  or  septicaemia  fol- 
lowed the  operation  it  was  due  to  this  cause. 
One  case  is  recorded  by  Jiirgensen  {Vier 
Fdlle  von  Transfusion  des  Blutes,  Berlin, 
1871)  in  which  red  maculae  formed  on  the 
skin  after  the  operation,  which  subsequently 
suppurated.    These  were  supposed  to  be  due 
to  minute  fragments  of  fibrin  injected  with 
the  defibrinated  blood.    Dr.  Madge  (Brit. 
Med.  Journ.  vol.  ii.  1874;  and  Ohst.  Journ. 
of  Gt.  Brit.  1874)  has  shown,  however,  that 
with  care  no  such  fragments  need  be  left 
after  whipping  and  straining.    The  wounds 
left  after  transfusion  present  nothing  special, 
and  are  to  be  treated  as  ordinary  vene- 
section wounds.    The  difficulties  with  which 
the  operator  has  to  contend  are  not  great 
when  defibrinated  blood  is  used.  When 
■pure  blood  is  used  by  any  but  the  imme- 
diate method  of  transfasion  fi:om_  artery 
to  artery,  or  vein  to  vein,  there  is  some 
necessary  hurry,  as  the  operation  must  be 
finished  before  coagulation  sets  in.    To  avoid 


this,  Dr.  Braxton  Hicks  recommends  the 
addition  of  a  solution  of  phosphate  of  sodium 
(5j  to  Oj),  in  the  proportion  of  one  of  the 
solution  to  three  of  blood ;  and  Sir  B.  W. 
Richardson  a  solution  of  liquor  ammoniae 
(Tt\xx  and  distilled  water  ^j),  to  be  added  to 
a  pint  of  blood.  Both  these  solutions  have 
the  power  of  arresting  coagulation.  There  is 
often  some  difficulty  in  finding  the  collapsed 
and  empty  vein  of  the  patient.  An  ordinary 
venesection  incision  is  useless ;  the  vein 
must  be  cut  down  upon,  picked  up  with 
forceps,  and  then  opened. 

Transfusion  is  either  mediate  or  imme- 
diate.   In  the  mediate  operation  the  blood 
maybe  either  defibrinated  or  pure.  When  pure 
blood  is  used,  the  vein  of  the  patient  must 
first  be  exposed  and  opened,  and  a  silver 
cannula  introduced.    It  is  better  to  use  an 
assistant's  fingers  (rather  than  a  hgattu-e)  to 
retain  the  cannula  in  its  place.    It  is  well  to 
allow  a  drop  or  two  of  the  patient's  blood  to 
escape  firom  the  cannula,  if  possible,  to  make 
sure  it  contains  no  air ;  or  it  may  be  filled 
with  warm  water  or  a  solution  of  phosphate 
of  sodium.  While  this  is  being  done,  the  donor 
is  bled  into  a  clean  vessel.    No  precautions 
need  be  taken  to  keep  the  blood  warm.  Cold 
delays  coagulation.    As  soon  as  sufficient 
blood  has  been  obtained,  it  is  transferred  to 
j  a  syringe  which  is  provided  with  an  india- 
rubber  tube.    Care  being  taken  that  the  tube 
:  and  syringe  contain  no  air,  they  are  now  con- 
j  nected  with  the  cannula,  and  the  blood  slowly 
■  injected.  Innumerable  instruments  have  been 
invented  for  this  operation,  with  the  objects 
of  saving  time  and  ensuring  against  the  en- 
1  trance  of  air.    It  is  impossible  to  describe 
them  here.    The  best  known  are  Hewitt's 
i  (Brit.  Med.  Journ.  1863,  vol.  ii.),  Hicks's 
j  {Guy's  Hasp.  Beports,  1869),  Higginson's 
I  (Liverpool  Med.-Chir.  Journ.   1857),  and 
Mathieu's  (Bull.  Acad,  de  Med.  Paris,  1867). 
In  this  last  the  blood  is  received  directly  from 
the  donor  into  a  funnel  at  the  top  of  the 
syringe,  and  great  rapidity  of  operation  is 
consequently  attained.    An  ingenious  instru- 
!  ment,  which  it  is  impossible  to  describe  with- 
I  out  a  drawing,  was  introduced  into  London 
!  in  1877  by  Dr.  J.  Roussel.    When  all  its 
'  parts  are  in  good  order  it  doubtless  works 
'  extremely  well,  but  it  is  somewhat  compli- 
cated and  uncertain  in  its  action  (Dr.  J. 
Eoussel  on  Transfusion  of  Human  Blood, 
with  a  preface  by  Sir  James  Paget ;  London, 
1877).    When  defibrinated  blood  is  used, 
compHcated  instruments  are  imnecessary. 
The  blood  must  be  received  into  a  clean 
vessel,  and  whipped  with  a  clean  stick  or  a 
twisted  glass  rod,  till  fibrin  ceases  to  separate. 
The  whippuig  must  be  done  gently,  so  as  not 
to  injure  the  blood-corpuscles,  or  to  break  off 
minute  fi-agments  of  fibrm.    After  whippmg, 
the  blood  must  be  carefully  strained  two  or 
three  times  through  some  clean  linen.  It 
may  then  be  injected  as  above  described. 
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The  operation  of  immeddate  transfusion 
was  reintroduced  by  the  late  Dr.  AveHng 
(Ohat.  Joum.  of  Gt.  Brit  1873).  In  this 
operation  two  cannulflB  are  required,  one  for 
the  vein  of  the  donor,  and  one  for  that  of  the 
patient.  They  are  connected  with  each  other 
by  an  indiarubber  tube,  with  a  small  ball  in 
the  middle  and  a  stopcock  at  each  end.  The 
cannulas,  having  been  inserted,  are  allowed 
to  fill  with  blood  so  as  to  expel  the  air;  or 
that  in  the  patient's  vein,  if  no  blood  wiU 
tlow  into  it,  is  filled  with  warm  water.  The 
indiarubber  tube  having  been  previously  filled 
with  warm  water,  is  now  appKed  to  the 
cannulse,  and  the  stopcocks  turned  on.  The 
small  ball  is  then  squeezed,  whUe  the  tube  is 
pinched  on  the  side  of  the  donor  by  an  assist- 
ant. This  drives  the  fluid  in  the  tube  into 
the  vein  of  the  patient.  The  tube  is  next 
pinched  on  the  side  of  the  patient,  and  the 
ball  allowed  to  expand  and  then  emptied  as 
before.  Each  squeeze  of  the  ball  drives  in 
three  drachms  of  blood. 

Immediate  transfusion  from  artery  to 
vein  has  only  been  performed  when  an  animal 
has  been  the  donor.  In  this  operation  the 
carotid  artery  of  a  lamb  or  calf  is  connected 
directly  with  the  vein  of  the  patient  by 
means  of  a  simple  indiarubber  tube,  with  a 
cannula  at  each  end.  The  force  of  the 
animal's  circulation  is  quite  sufBcient  to 
carry  the  blood  into  the  patient's  vein.  As 
the  result,  however,  of  a  series  of  experi- 
ments carried  out  at  the  request  of  the  Ob- 
stetrical Society  of  London,  Professor  Schafer 
has  recommendedimmediate  transfusion/rom 
artery  to  artery  as  the  most  efficacious  method 
of  performing  the  operation  {Trans.  Ohst.  Soc. 
Land.  1879,  vol.  xxi.).  The  quantity  injected 
in  any  of  the  foregoing  methods  of  operating 
varies  with  the  effect  produced.  Sometimes 
as  much  as  a  pint  has  been  introduced.  Half 
that  quantity  is  usually  sufficient  to  produce 
a  marked  effect.  Marcus  Beck. 

TRANSFUSION  OP  MILK.— This 
operation,  or,  as  it  is  more  correctly  termed. 
Infusion  or  Intravenous  Injection  of  Milk, 
has  been  recommended  in  America  by  Thomas 
(N.  Y.  Med.  Journ.  May  1878),  Howe  {N.  Y. 
Med.  Bee.  1878,  p.  443),  and  others,  as  a  sub- 
stitute for  transfusion  of  blood.  In  this 
country  it  has  been  practised  and  recom- 
mended chiefly  by  Dr.  Austm  Meldon,  of 
Dublin  {Med.  Press  and  Ci/rcular,  Oct.  22, 
1879  ;  and  Lancet,  1880,  vol.  i.  p.  527).  The 
subject  has  been  experimentally  studied  in 
France  by  B^champ  and  Baltus,  Laborde, 
Culcer,  and  others,  with  the  result  of  show- 
ing that  a  small  amount  of  milk  may  be 
injected  without  any  evil  consequences ;  but 
if  the  quantity  be  too  large  and  too  rapidly 
injected,  the  animal  dies  asphyxiated  after 
severe  dyspnoea.  The  post-mortem  exami- 
nations showed  minute  haemorrhages  and 
embolisms,  caused  by  the  mill^-globules  stick- 


ing in  the  capillaries  of  the  lungs,  kidneys, 
brain,  and  other  viscera.  The  numerous 
cases  in  which  the  operation  has  been  per- 
formed on  the  human  subject  show  that  it 
can  be  safely  undertaken,  provided  that,  in 
addition  to  the  usual  precautions  observed  in 
intravenous  injections,  the  following  points 
are  attended  to.  The  milk  must  be  freshly 
drawn  from  a  cow  or  a  goat.  A  goat  may  be 
brought  to  the  bedside  of  the  patient.  The 
milk  must  be  alkaline ;  and  this  is  best 
secured  by  the  addition  of  a  small  quantity  of 
carbonate  of  ammonium.  It  must  be  raised 
to  a  temperature  somewhere  near  that  of  the 
body.  Under  no  circumstances  must  more 
than  4^  ounces  be  injected  (Meldon).  If  any 
dyspnoea  is  observed  the  operation  must  be 
at  once  arrested.  The  injection  is  usually 
followed  by  a  considerable  rise  of  tempera- 
ture; and  there  may  be  some  disturbance 
of  respiration,  which  passes  off  in  a  short 
time. 

The  operation  is  reported  to  have  been 
successfully  performed  in  cases  of  cholera, 
pernicious  anaemia,  phthisis,  and  loss  of 
blood ;  and  it  may  perhaps  be  recommended* 
as  a  last  resource  in  some  of  these  conditions 
if  no  blood  can  be  obtained  for  transfusion. 
Injection  of  mUk  can  only  effect  two  of  the 
purposes  of  transfusion.  It  can  increase  the 
amount  of  circulating  fluid ;  and  it  can,  in  an 
imperfect  way,  supply  food  at  a  time  when 
it  could  not  otherwise  be  taken;  but  it  can 
do  nothing  to  increase  the  oxygen-carrying 
power  of  the  blood.  Its  inferiority  to  imme- 
diate transfusion  is  self-evident ;  and  it  is 
more  dangerous  and  less  efficacious  than 
the  transfusion  of  fi-eshly  defibrinated  blood, 
either  of  man  or  animals,  or  of  saline  solu- 
tions. .  Marcus  Beck. 

TRANSFUSION  OP  SALINE 
PLUIDS. — Great  temporary  benefit  and 
the  occasional  saving  of  life  have  been 
secured  by  the  intravenous  injection  of  saline 
fluids. 

Composition  and  Method. — The  saline 
fluid  recommended  by  Little  for  use  in  the 
treatment  of  cholera  was  composed  of 
chloride  of  sodium,  50  grains;  chloride  of 
potassium,  3  grains  ;  sulphate  of  sodium  and 
carbonate  of  sodium,  of  each  2  grains ;  and 
water  1  pint.  Two  drachms  of  absolute 
alcohol  may  be  added  if  it  be  thought  desir- 
able. More  recently  the  so-caUed  '  normal ' 
saline  solution,  namely,  0-6  per  cent,  of 
chloride  of  sodium  in  distilled  water,  with  or 
without  the  addition  of  alcohol,  has  been 
more  commonly  employed,  and  apparently 
with  equally  good  results.  The  fluid  should 
have  a  temperature  of  98°  to  100°  F.  A 
considerable  quantity  may  be  injected  ap- 
parently with  advantage :  the  amoimt  em- 
ployed has  in  some  instances  been  as  much 
as  four  pints.  The  simplest  possible  apparatus 
should  be  employed :  a  nozzle  to  fit  into  the 
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opening  in  the  vein,  to  which  is  attached,  by 
means  of  a  few  feet  of  indiarubber  tube,  the 
glass  part  of  an  ordinary  syringe.  The  fluid 
is  poured  into  the  syringe  (or  funnel),  which 
is  held  a  foot  or  two  above  the  level  of  the 
patient's  body  ;  and  should  any  obstruction 
occur  to  the  flow,  this  may  easily  be  over- 
come by  the  introduction  of  the  piston. 

Action  and  Uses. — The  injection  of  saline 
fluid  possesses  only  the  first  of  the  three 
functions  detailed  at  the  commencement  of 
the  article  on  Transfusion  of  Blood.  It 
has,  however,  proved  useful  in  cases  of 
severe  bleeding,  such  as  post-partum  haemor- 
rhage ;  and  has  recalled  the  patient  to  con- 
sciousness, at  all  events  for  a  time,  in  cases 
of  shock.  It  has  also  been  employed  in 
diabetic  coma. 

It  is  perhaps  not  out  of  place  to  add  that 
it  has  been  asserted  that  many  of  the  benefits 
of  intravenous  injection  of  a  saline  fluid  have 
been  obtained  by  injection  of  a  large  quantity 
of  a  similar  fluid  into  the  rectum. 

ElCKMAN  J.  GODLEE. 

1    TRANSPOSITION  OF  VISCERA. 

See  Oegans,  Displacement  of. 

TRANSVAAL,  The.  —  See  Africa, 
South. 

TRAUMATIC  (rpaC/ia,  a  wound).— That 
which  is  associated  or  connected  with  a 
wound  or  injury,  for  example,  traumatic 
fever  and  traumatic  aneurysm. 

TREATMENT.  —  See  Disease,  Treat- 
ment of ;  and  Therapeutics. 

TREMENS,  DELIRIUM.— See  De- 
lirium Tremens  ;  and  Alcoholism. 

TREMOR  (Lat.  trembhng).— The  most 
dehcate  form  of  clonic  spasm,  consisting  of 
successive  movements  of  very  small  ampli- 
tude. Tremors  are  seen  principally  in  the 
hands,  the  head,  the  tongue,  or  the  facial 
muscles,  as  a  result  of  disease  or  of  old  age. 
They  are  commonly  spoken  of  as  '  coarse  '  or 
'  fine,'  according  to  the  amount  of  movement 
which  they  involve.  For  some  accoimt  of 
the  mode  in  which  tremors  are  related  to 
other  disorders  of  movement,  see  Motility, 
Disorders  of. 

TRICHIASIS  {0pii,  the  hair).— A  mor- 
bid condition  in  which  the  eyelashes  are  in- 
verted towards  the  eye.  See  Eye,  and  its 
Appendages,  Diseases  of. 

TRICHINA  {rpixivos,  made  of  hair).— 
See  Entozoa. 

TRICHINOSIS   or  TRICHINIA- 

SIS. — See  Entozoa. 

TRICHOCEPHALUS  (dpi^,  a  hair; 
and  KecjiaXfi,  a  head). — See  Entozoa. 


TRICHOMONAS  VAGINALIS 

(5pt^,  a  hair  ;  novas,  a  monad ;  and  vagina- 
lis, connected  with  the  vagina). — A  ciliated 
infusorial  animalcule,  discovered  by  Donn6 
in  the  vaginal  mucus,  and  somewhat  resem- 
bling a  spermatozoon.    See  Eape. 

TRICHOPHYTON  (dpii,  a  hair ;  and 
(jiVTov,  a  plant). — A  species  of  parasitic  fun- 
gus, which  attacks  man  and  some  animals. 
See  Tinea  Trichophytina. 

TRICUSPID  VALVES  and  ORI- 
FICE, Diseases  of. — See  Heart,  Valves 
AND  Orifices  of.  Diseases  of. 

TRIFACIAL  NERVE,  Diseases  of. 
See  Fifth  Nerve,  Diseases  of. 

TRISMUS  {rpiCo,  I  gnash).— Lockjaw, 
or  tetanic  closure  of  the  jaws;  a  prominent 
symptom  in  tetanus.    See  Tetanus. 

TRISMUS  NASCENTIUM  or 
NEONATORUM  (Lat.).  —  A  form  of 
tetanus  occurring  in  newly  born  children. 
See  Tetanus. 

TROPHIC  LESIONS.— Description. 
This  name  is  given  to  various  departures 
from  healthy  nutrition,  which  are  caused 

(a)  by  the  cutting  off,  from  certain  tissues  or 
parts,  of  some  customary  nervous  influence, 
as  in  the  production  of  '  secondary  degenera- 
tions '  in  the  nervous  system  {see  Spinal 
Cord,  Diseases  of,  §  6),  or  in  the  production 
of  rapid  muscular  atrophy,  consequent  upon 
the  severance  of  or  severe  damage  to  motor 
nerves  or  their  related  ganglion-ceUs  in  the 
anterior  cornua  of  the  cord;  and  also  to 
lesions  or  morbid  changes  which  are  caused 

(b)  by  some  irritative  or  perverted  influences 
passing  outwards  along  sensory  nerves  to 
certain  tissues,  so  as  to  weaken  or  otherwise 
disturb  their  nutrition.  In  this  latter  way, 
the  nutrition  of  the  skin  and  its  appendages 
may  be.  variously  affected,  leading  to  erup- 
tions of  different  kinds,  to  atrophy,  to  ulcera- 
tion, or  undue  proneness  to  inflaromation,  as 
well  as  to  altered  pigmentation  of  the  skin  or 
blanching  of  the  hair.  Or  the  nutrition  of 
the  joints  may  be  affected,  as  in  some  forms 
of  hemiplegia,  and  of  locomotor  ataxy  more 
especially.  In  these  various  cases  there  may 
be  disease,  secondary  or  primary,  of  the  grey 
matter  of  the  spinal  cord,  or  some  irritative 
lesions  of  the  sensory  nerve  roots  or  tnmks. 

Pathology.  —  Much  dispute  has  taken 
place  during  recent  years  as  to  the  modes  in 
which  such  nutritive  changes  are  brought 
about.  Some  have  endeavoiu-ed  to  estabhsh 
the  existence  of  special  '  trophic  nerves,'  and 
have  taught  that  the  various  trophic  lesions 
referred  to  above  are  to  be  explained  by  a 
cutting  off  or  a  perversion  of  the  influences 
usually  operating  upon  the  tissues  tlii-ough 
such  nerves.    Others  beUeve  that  these  nu- 
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tritive  changes  can  be  accounted  for  by 
altered  states  of  excitation  of  the  vaso-motor 
nerves,  leading  to  spasm  or  dilatation  of 
the  vessels  supplying  the  parts  affected,  and, 
as  consequences,  to  the  nutritive  changes 
themselves  {see  Sympathetic  System,  Dis- 
orders of).  Much  evidence,  however,  could 
be  cited  against  both  these  modes  of  expla- 
nation; and  it  seems,  on  the  vfhole,  more 
probable  that  trophic  lesions  are  due  either 
{a)  to  the  cutting  off  of  certain  accustomed 
influences  {vid  motor  channels),  or  (h)  to  the 
action  upon  the  tissues  of  perverted  or  un- 
natural influences  (travelling  in  a  peripheral 
direction  via  sensory  channels). 

On  the  subject  of  these  trophic  lesions  see 
also  Spinal  Coed,  Diseases  of,  §  7 ;  Glossy 
Skin  ;  and  Unilateral  Facial  Atrophy. 

H.  Charlton  Bastian. 

TROPICAL  DISEASES.  —  Diseases 
incident  to  hot  climates.  See  Climate  ; 
Disease,  Causes  of ;  and  the  special  diseases, 
such  as  Cholera,  Asiatic  ;  Chylueia  ;  Dy- 
sentery; Fungus-Disease  of  India;  Intee- 
MiTTENT  Fevee  ;  LiVEE,  Diseases  of ;  Negeo 
Lethargy  ;  Eemittent  Fevee  ;  and  Sun- 

STEOKE. 

TUBERCLE  {tuherculum,  a  little  swell- 
iug).  —  Synon.  :  Fr.  Tubercule;  Ger.  Tu- 
berJcel. 

There  have  been  four  stages  in  the  history 
of  tubercle,  namely,  the  first,  or  etymological 
stage ;  the  second,  or  stage  of  morbid  anatomy 
studied  by  the  naked  eye ;  the  third,  or  stage 
of  morbid  anatomy  studied  by  the  help  of 
the  microscope ;  and  the  fourth,  or  stage  of 
experimental  pathology. 

Stage  I. — This  stage  begins  vtath  the 
earliest  writings  on  medicine.  The  word 
*  tubercle  '  has  not  yet  been  wrested  from  its 
original  meaning — tuherculum,  a  little  lump 
of  any  kind.  And  this  primitive  etymo- 
logical meaning  survives  even  in  the  present 
day.  We  stUl  speak  of  '  tubercles '  of  the 
ribs  and  other  bones ;  acne  is  a  '  tubercular ' 
disease  of  the  skin,  and  so  on.  But  dovra 
to  the  beginning  of  the  nineteenth  century, 
tubercle  meant  a  little  lump  and  nothing 
else. 

Stage  II. — At  the  beginning  of  the  present 
centu^  tubercle  lost  its  simple  etymological 
meaning,  and  acquired  a  pathological  mean- 
ing. _  Tubercle  is  no  longer  a  matter  of 
special  shape,  for  now  it  signifies  a  special 
structure.  This  great  change  concurred  with 
the  rise  of  morbid  anatomy.  And  thus  it 
came  to  pass.  Many  of  the  dead  bodies  ex- 
amined were  necessarily  cases  of  pulmonary 
consumption,  and  in  this  form  of  disease  it 
was  that  little  morbid  lumps  or  tubercles 
were  discovered  with  especial  fi-equency. 
Hence  the  tubercles  found  in  phthisical 
lungs  early  showed  a  strong  tendency  to 
become  emphatically  the  tubercles  of  patho- 
logy.   We  may  remark  this  tendency  in 


Morton  (a.d.  1689),  and  in  Baillie  (1795). 
But  it  was  Bayle  (1803)  who  first  broke 
with  the  ancient  meaning  altogether,  and 
introduced  the  second  stage  of  opinion* 
Debates  concerning  tubercles  are  henceforth 
debates  concerning  morbid  structures. 

Bayle  thus  defines  tubercle :  A  homoge- 
neous substance ;  always  opaque ;  in  colour, 
white  or  dirty  white,  sometimes  yellowish, 
sometimes  greyish;  in  size,  from  a  millet- 
seed  to  a  chestnut.  He  makes  the  criterion 
of  tubercle  to  consist  in  its  opacity*  Now 
this  opacity  is  most  marked  in  the  cheesy 
products  of  degeneration.  Therefore,  iii 
other  words,  the  criterion  of  tubercle  con- 
sists in  the  cheesy  state.  Cheesy  matter, 
wherever  found,  in  the  shape  of  a  little  lump 
or  not,  is  the  tubercle  of  Bayle.  He  called 
that  tubercle  which  Baillie  had  called  scro- 
fulous matter. 

Bayle  did  not,  and  could  not,  overlook  the 
fact  that  the  hmgs  sometimes  contain  little 
nodules  which  are  translucent.  He  would 
not  call  them  tubercles  because  they  lacked 
his  note  of  tubercle,  opacity;  he  called 
them  granulations.  Granulations  are  never 
opaque.  And  so,  between  tubercles  and 
granulations  he  drew  an  excessively  strong 
distinction. 

It  was  not  long  before  Laennec  (1819) 
reunited  what  Bayle  had  put  asunder,  by 
showing  that  granulations  at  length  became 
opaque.  And,  therefore,  he  enlarged  the 
definition  of  tubercle,  so  as  to  make  it  in- 
clude, not  only  actual,  but  also  potential 
cheesy  matter.  Thus  Laennec's  tubercle  ac- 
quired a  most  inclusive  pathological  mean- 
ing. Moreover,  he  remarked  that  tubercle 
sometimes  involves  large,  irregular  tracts  of 
tissue,  a  condition  which  he  distinguished  by 
the  name  of  tuberculous  infiltration.  Each 
of  these  forms,  the  nodular  and  the  infil- 
trated, he  subdivided  into  three — the  trans- 
parent, the  semi-transparent,  and  the  opaque 
or  cheesy.  Hence  six  forms  of  tubercle  in 
all — three  nodular,  namely,  the  transparent 
or  Bayle's  granulations,  the  semi-transparent 
or  miliary,  and  the  opaque  or  crude  yellow 
tubercle ;  tkree  diffused,  namely,  the  trans- 
parent or  gelatiniform  infiltration,  the  grey 
or  semi-transparent  infiltration,  and  the  yel- 
low or  opaque.  Laennec's  descriptions  relate 
especially  to  the  lungs  of  adults.  But  the 
structure  of  the  lungs  makes  the  study  of 
tubercle  singularly  diflicult  in  them,  and  it 
is  easy  to  note  that  our  debates  concerning 
tubercle  in  general  show  an  unconscious  lean- 
ing towards  pulmonary  tubercle  in  particular. 
The  writers  do  not  say  that  this  is  wrong ; 
one  feels  that  if  one  could  master  tubercle  in 
the  lungs  the  rest  would  soon  follow. 

Laennec's  uhit  began  to  be  broken  up 
when  men  set  themselves  to  discover  the 
seat  of  tubercle.  Carswell  (1838)  proved, 
what  Broussais  had  guessed,  that  crude 
tubercle  was  often  formed  within,  the  cavity 
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of  the  pulmonary  air-sacs.  Thomas  Addison 
(1845)  went  much  farther.  He  began  by  ex- 
amining genuine  pneumonia,  which  he  found 
to  have  its  original  and  essential  seat  in  the 
air-cells  of  the  lungs,  and  the  ordinary  pneu- 
monic deposits  are  poured  into  these  cells. 
And  when  he,  like  Carswell,  found  this  to 
be  the  chief  seat  of  Laennec's  crude  yellow 
tubercle  and  grey  and  yellow  tubercular  in- 
filtrations, he  declared  that,  if  called  upon 
to  give  an  expressive  name  to  these  lesions, 
he  would  venture  to  designate  them  scro- 
fulous pneumonia.  The  case  was  altered 
with  respect  to  the  granulations ;  these  he 
found  to  be  seated  in  the  delicate  filamentous 
tissue  which  forms  the  slight  filmy  parietes 
of  the  air-cells.  Let  it  be  understood  that 
Addison's  criterion  of  tubercle  lay  in  its 
formation  in  the  septa  of  the  air-sacs ;  he 
denied  the  criterion  to  be  cheesiness,  and 
thus,  in  matter  of  fact,  his  use  of  the  word 
'  tubercle '  was  almost  the  exact  contradictory 
of  Bayle's.  Addison  revived  in  some  degree 
Baillie's  scrofula.  The  other  forms  of  Laen- 
nec's tubercle,  Addison  conceived  to  be  in- 
flammatory exudation,  mingled  or  not  with 
liis  own  true  tubercle.  It  seems  as  if  the 
naked  eye  could  not  carry  us  much  farther. 

Stage  III. — About  this  time  the  micro- 
scope began  to  be  used  for  examining  healthy 
and  diseased  tissues.  Cheesy  matter  being 
commonly  deemed  the  most  characteristic 
form  of  tubercle,  men  naturally  supposed 
that  the  microscopical  characters  of  tubercle 
would  be  found  in  cheesy  matter.  Tubercle 
being  thought,  moreover,  to  possess  perfectly 
distinct  naked-eye  characters,  it  was  expected 
that  its  minute  structure  must  likewise  be 
peculiar  and  distinct.  And  thus  it  came  to 
pass  that  Lebert  (1844)  found  certain  bodies 
in  cheesy  matter  which  he  believed  to  be 
characteristic  of  tubercle,  and  which  he  called 
tubercle-corpuscles.  These  corpuscles  not 
being  found  in  the  transparent  granulation, 
some  persons  went  so  far  as  to  deny  its 
tubercular  nature,  and  so  revived  Bayle's 
doctrine,  in  all  its  severity,  upon  a  micro- 
scopical platform.  But  William  Addison 
(1849)  came  to  a  very  dififerent  conclusion 
respecting  the  characters  of  pulrnonary 
tubercle.  He  repeatedly  exammed  with  the 
microscope  the  material  deposited  in  the  air- 
cells  of  the  lungs  in  pneumonia,  and  compared 
its  characters  and  appearance  with  that  form- 
ing a  tubercle,  without  being  able  to  detect 
any  more  essential  or  specific  difference  be- 
tween them  than  exists  between  purulent 
matter  recently  excreted  and  that  of  an  old 
chronic  abscess.  This  was  a  microscopical 
confirmation  of  Thomas  Addison's  doctrines. 
Virchow  (1850)  arrived  at  the  same  opinion, 
namely,  that  there  was  nothing  characteristic 
of  tubercle  in  cheesy  degeneration.  For  in- 
stance, nowhere  is  the  cheesy  degeneration 
better  seen  than  in  the  enlarged  glands  of 
scrofula;  yet,  examine  these  glands  before 


they  become  cheesy,  and  nothing  more  (so 
Virchow  said)  than  a  simple  hyperplasia  will 
be  found,  and  no  new-formation.  On  the 
other  hand,  examine  tubercle  before  it  be- 
comes cheesy,  examine  the  transparent  granu- 
lations, and  it  will  be  found  to  possess  a  distinct 
lymphatic  character.  But  granulations  are 
formed  in  the  connective  tissue  ;  hence  they 
are  heteroplastic.  So  that  Virchow's  tubercle 
signifies  a  heteroplastic  lymphoma.  The 
characteristic  tubercle  is  not  opaque,  but 
transparent;  in  this  respect  Virchow's  doc- 
trine was  the  exact  opposite  of  that  taught 
by  the  French  school.  The  criterion  of 
tubercle  with  him  is  not  cheesiness,  but 
heteroplasia.  Of  late  years  both  parts  of 
Virchow's  definition  have  been  assailed :  first, 
the  connective  tissues  which  are  infested  by 
tubercle  have  been  shown  to  possess  in  many 
places  a  true  lymphatic  character,  so  that 
tubercle,  if  a  lymphatic  growth,  may  be  simply 
hyperplastic  as  well  as  heteroplastic ;  next, 
the  lymphatic  character  of  tubercle  has  been 
put  in  question  by  the  investigations  of  Lang- 
bans  and  others.  Thus  Virchow's  distinction 
between  tubercle  and  scrofula  becomes  unten- 
able ;  but  we  will  postpone  further  discussion 
of  these  matters  for  the  present. 

Stage  IV. — The  results  of  experiment  upon 
living  animals,  or  what  is  commonly  called 
the  inoculation  of  tubercle,  will  be  narrated 
at  the  end  of  this  article.  Enough  to  say  in 
this  place  that  most  important  changes  in 
the  doctrines  of  both  tubercle  and  scrofula 
have  been  almost  entirely  due  to  the  experi- 
mental pathology  of  recent  years. 

Here  ends  the  preliminary  historical  sketch. 
Now  we  will  inquire  into  the  present  state  of 
opinion  concerning  the  characters  of  tubercle. 

L  Concerning  the  structureof  single 
tubercles. — The  formation  of  tubercle  be- 
gins at  distinct  foci.  The  primitive  tubercle 
is  a  microscopic  body.  W.  Addison  (1849) 
taught  that  it  consists,  in  greater  part,  of 
corpuscles,  like  blood-leucocytes,  or  Uke  the 
corpuscles  of  lymph  and  of  pus.  Eokitansky 
(1855)  showed  that  giant  or  myeloid  cells  are 
sometimes  found  in  tubercle.  Virchow  (1863) 
taught  that  tubercle  has  a  more  histioid  or 
tissue-like  structure,  which,  on  the  whole, 
resembles  most  the  tissue  of  a  lymphatic 
follicle;  so  that,  in  the  case  of  the  spleen, 
tubercle  is  not  always  easily  distinguished 
from  a  Malpighian  body.  In  a  tubercle  there 
are  corpuscles  embedded  in  a  reticulum.  The 
corpuscles  are  roimd ;  and  most  of  them  are 
like  lymphatic  corpuscles,  smaller  than  Uood- 
leucocytes;  some,  however,  are  larger,  it  may 
be  twice  or  thrice.  The  corpuscle  is  colovir- 
less,  translucent,  slightly  granular,  and  easily 
broken  up.  In  the  fully  developed  cell  there 
is  a  single  nucleus,  small,  tolerably  homo- 
geneous, often  shining.  The  larger  cells  con- 
tain two,  three,  or  even  as  many  as  twelve 
nuclei.  The  reticulum  consists  of 
network  of  connective-tissue  fibres.  "When 
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vessels  are  present  in  the  tubercle,  they  are 
not  new-formations,  but  only  remnants  of 
the  tissue  in  which  the  tubercle  has  been 
formed.    According  as  the  cellular  or  the 
fibrous  element  of  the  tubercle  predominates, 
it  may  be  called  cellxilar  or  fibrous  tubercle, 
the  former  being  more  common.  The  fibrous 
element  sometimes  predominates  so  much 
that  the  tubercle  can  be  distinguished  from  a 
small  fibroma  only  by  a  concurrence  of  the 
more  common  cellular  form,  or  by  a  tendency 
to  undergo  the  further  changes  of  tubercle, 
especially  the  cheesy  change.    In  the  fibrous 
tubercle  there  are  often  foimd  large,  roundish, 
epitheHoid  cells,  with  large  oval  or  round, 
sharply  defined  nuclei.    From  this  descrip- 
tion it  will  be  seen  that  Virchow  recognised 
lymphoid,  epitheHoid,  and  myeloid  or  giant- 
cells,  among  the  elements  of  tubercle.  Lang- 
hans  (1868)  was  the  first  to  lay  much  greater 
stress  upon  the  giant-cells ;  he  found  them  to 
be  an  almost  constant  element  of  tubercle  in 
any  part.    He  believed  that  the  tubercular 
giant-cell  had   characters  proper  to  itself, 
namely,  a  finely  granular  protoplasma,  and 
nuclei  of  equal  size,  peripheral,  and  arranged 
in  radiate  fashion.    In  cellular  tubercle,  the 
epitheUoid  cells  are  arranged  arovmd  the  giant- 
ceU.    In  fibrous  tubercle  a  giant-cell  is  always 
present  at  the  very  centre.    Wagner  (1871) 
described  tubercle  under  the  name  of  tuber- 
cular {tuberheWmlich)  lymphadenoma,  the 
structure  being  the  same  as  that  of  a  lym- 
phatic foUicle  (namely,  lymphoid  corpuscles, 
and  many  nuclei  almost  destitute  of  surround-  i 
ing  protoplasma,  embedded  in  a  fibrous  reti- 
culum), and  in  the  middle  of  each  tubercle  a 
giant-cell.    Schiippel   (1871),  who  devoted 
himself  chiefly  to  tubercle  of  the  lymphatic 
glands,  considered  the  gigantic  ceU  to  be  an  | 
essential  (though  not  pecuhar)  element  of 
tubercle.  _  A  primitive  tubercle  consists  of  a 
central  giant-corpuscle,  that  is  to  say,  a  mass 
of  protoplasma  of  very  varied  form,  spherical, 
flat,  or  elongated;  the  edges  even,  or  provided  ' 
with  more  or  fewer  processes  ;  more  or  less 
grammar ;  and  containing  a  large  number  of  \ 
nuclei,  to  be  reckoned  by  the  score,  even  as 
many  as  two  or  three  hundred.  Around  this 
giant-cell  lies  a  zone  of  epitheUoid  cells,  which 
make  up  the  greater  part  of  the  tubercle. 
They  are  very  deHcate,  easily  broken  down, 
and  the  fact  that  tubercle  has  been  supposed 
to  consist  chiefly  of  lymphoid  corpuscles  is 
due  to  the  setting  free  of  the  epithelioid 
nuclei,  which  have  been  mistaken  for  leuco- 
cytes.   Lastly,  true  lymphoid  corpuscles  are 
scattered  through  the  tubercle,  filling  up  the 
mterstices  between  the  other  cells  as  it  were. 
In  fibrous  tubercle  there  are  no  epithelioid 
cells,  a  fact  which  Schiippel  beheves  to  indi- 
cate an  arrest  in  the  growth  of  the  tubercle 
at  an  early  stage.    Supporting  all  these  cells, 
there  is  a  reticulum  like  that  of  lymphadenoid 
tissue.    These  primitive  tubercles  contain 
neither  blood-vessels  nor  lymphatics.  Fried- 


lander  (1874),  with  especial  reference  to 
these  giant-cells,  very  truly  insists  that  they 
are  by  no  means  pecuhar  to  tubercle ;  on  the 
contrary,  they  are  found  in  a  number  of  other 
structures,  both  healthy  and  morbid.  More- 
over, he  maintains  that  there  are  no  distin- 
guishing characters  in  the  giant-ceUs  of  tu- 
bercle. What  has  been  considered  the  reti- 
culum of  a  tubercle,  Friedliinder  asserts  to 
be  the  result  of  the  hardening  processes  em- 
ployed in  the  preparation  of  the  microscopical 
specimen ;  in  the  fresh  state  there  is  nothing 
but  a  small  quantity  of  amorphous  inter- 
cellular matter.  Eindfleisch  came  to  the 
conclusion  that  large  epithelioid  cells  are  the 
most  characteristic  elements  of  tubercular 
I  and  scrofulous  formations. 

This  conflict  of  opinion  continued  until 
Koch's  experimental  researches  revealed  a 
decisive  test  of  what  is  tubercle. 

II.  Concerning  the  origin  of  tuber- 
cle.— William  Addison  believed  that  the 
lymphoid  corpuscles  of  tubercle  were  the 
I  result  of  exudation  from  the  blood,  through 
'  the  walls  of  the  vessels.    Virchow  taught 
that  tubercle  proceeds  from  a  proKferation 
of  the  fixed  corpuscles  of  sundry  tissues, 
especially  the  connective  tissue  and  its  allies, 
namely,  marrow,  fat,  and  bone.    Hence  tu- 
bercle is  essentially  heteroplastic,  that  is  to 
say,  lymphatic  tissue  is  formed  in  parts 
where  it  does  not  naturally  exist.    But  is 
there,  then,  no  such  thing  as  tubercle  of  the 
lymphatic  structures  ?  This  is  a  troublesome 
question  for  Virchow.  However,  he  does  not 
deny  that  tubercle  may  be  found  in  lymph- 
atic glands ;  he  supposes  that  it  is  formed, 
not  in  the  follicles  themselves,  but  in  the 
connective-tissue  trabeculae  which  support 
them  ;  also,  that  sometimes  an  adventitious 
connective  tissue  springs  up  in  the  gland  in 
consequence  of  chronic  inflammation,  and 
that  the  tubercle  grows  in  this  new  tissue. 
Yet  Virchow  was  not  without  misgivings 
respecting  his  doctrine  of  the  heterology  of 
tubercle,  because  he  saw  the  close  relation- 
ship which  exists  between  connective  and 
lymphatic  tissues.    He  pointed  out  (1856) 
the  firequency  with  which  tubercle  is  seated 
in  the  outer  coat  of  the  small  blood-vessels, 
and  especially  those  of  the  cerebral  meninges. 
Now  Eobin  (1855)  and  His  (1865)  showed 
that  this  outer  coat,  or  adventitia,  is  a  lymph- 
atic tissue.    Neumann  (1868)  showed  that 
marrow  is  a  lymphatic  tissue.    In  this  way, 
fresh  difficulties  arose  with  Virchow's  hetero- 
plastic   doctrine.     In    fact,   the  opposite 
opinion  gained  ground,  that  tubercle  is  com- 
monly hyper-  or  homceoplastic.   Wilson  Fox 
(1868)  and  Biirdon  Sanderson  (1868)  held  that 
it  is  very  often  nothing  but  a  hyperplasia 
or  overgrowth  of  pre-existing  lymphadenoid 
tissue.  Lymphadenoid  tissue  has  been  found 
to  be  much  more  extensively  present  in  the 
healthy  body  than  Virchow  thought ;  for  in- 
stance, in  the  submucous  tissue  of  the  whole 
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alimentary  canal ;  in  the  conjunctiva;  around 
the  smaller  bronchia ;  around  capillary  tufts 
beneath  the  epithelium  of  the  pleura  and 
peritoneum ;  around  the  smaller  arteries  in 
many  parts,  such  as  the  pia  mater,  liver, 
spleen  (constituting  the  Malpighian  bodies), 
and  choroid ;  besides  the  marrow,  spoken  of 
before.    And  all  these  are  favovurite  seats  of 
tubercle.    So  much  for  the  lymphadenoid 
tissue  as  a  seat  of  tubercle.    Klebs  (1868) 
maintained  that  tubercle  of  the  serous  mem- 
branes arises  within  the  lymphatic  vessels, 
by  a  multiplication  of  their  epithelium.  And 
Eindfleisch  (1871)  describes,  under  the  name 
of    lymphangitis    tuberculosa,  a   kind  of 
fibrous  tubercle  often  present  around  phthi- 
sical cavities.    Each  tubercle  consists  of  a 
dense  fibrous  capsule,  within  which  lie  con- 
centric layers  of  spindle-shaped,  anastomos- 
ing cells.    The  tubercles  are,  in  fact,  de- 
veloped from  lymphatic  vessels,  by  a  meta- 
morphosis of  the  endothelium   and  outer 
tunic  ;  the  remnant  of  the  Imnen  of  the 
vessel  may  often  be  found  in  the  middle  of 
the  tubercle.    Last  of  aU,  a  fibrous  sclerosis 
of  the  whole  takes  place.    Aufrecht  (1869) 
supposed  that  tubercle  was  formed  around 
the  lymphatics,  and  was  therefore  a  peri- 
lymphangitis.   But  Sanderson  declares  that 
Klebs  and  Aufrecht  mistook  veins  for  lymph- 
atics, and  that  the  perilymphangitis  of  the 
latter  is  a  hyperplasia  of  the  lymphatic 
sheath   of   blood-vessels.     Wagner  (1871) 
leaned  to  the  behef  that  tubercle  (his  lymph- 
adenoma)  is  always  heteroplastic,  even  when 
it  occurs  in  parts  which  naturally  possess  a 
certain   quantity  of  lymphadenoid  tissue. 
And  Eindfleisch  (1871)  teaches  that  the 
lymphoid  cells  of  tubercle  do  not  come  di- 
rectly from  the  blood,  but  from  proliferation 
of  the  fixed  cells  of  connective  tissue ;  the 
endotheHum  of  blood  and  lymphatic  vessels, 
the  epithelitun  of  serous  membranes,  lungs 
and  kidneys,  and  even  the  muscle-cells  of 
the  smaller  bronchia  and  vessels,  undergoing 
a  tubercular  metamorphosis.  Schuppel  (1872) 
reduces  the  question  to  the  origin  of  what 
he  deemed  to  be  the  most  important  part  of 
tubercle,  namely,  the  giant-cell.    It  arises, 
he  thinks,  within  a  blood-vessel.    Masses  of 
molecular  matter,  very  tenaciou.s  and  ad- 
herent, grow  up  in  small  blood-vessels  (capil- 
laries or  small  vems),  and  become  bigger  and 
bigger,  until  the  vessel  is  quite  choked,  or 
even  distended  at  the  spot.    At  first  there 
are  no  nuclei  in  the  protoplastic  mass,  but 
afterwards  they  begin  to  appear ;  and  their 
number  is  proportionate  to  the  age  of  the 
corpuscle.    Where  the  nuclei  come  from  is 
uncertain.    The  epitheUoid  cells  next  appear 
around  the  giant-cell,  and  are  most  likely 
derived  from  processes  of  the  giant-cell.  The 
lymphoid  cells  come  from  the  cells  of  the 
tissue  in  which  the  tubercle  is  formed.  The 
reticulum,  in  chief  part,  is  a  neoplasm ;  it 
grows  with  the  multipHcation  of  the  cells. 


and  is  always  connected  with  the  gigantic- 
corpuscle.  So  soon  as  the  giant- ceU  becomes 
surrounded  by  other  cells,  the  wall  of  the 
blood-vessel  disappears.  Other  authorities 
differ  from  Schiippel  with  regard  to  the  origin 
of  the  giant-cell :  some  supposing  it  to  be- 
formed  from  the  endothelium,  some  from 
blood-leucocytes,  and  some  from  free  proto- 
plasm. Others  considered  that  it  resulted 
from  fusion  of  several  cells.  And  here  the 
question  rested  until  new  light  was  shed 
upon  it  by  experimental  pathology. 

III.  Concerning  the  growth,  of  tu- 
bercles.— The  primitive  tubercle  increases  in 
size  until  it  becomes  visible  to  the  naked  eye. 
The  enlargement  isbrought  about  by  the  forma- 
tion of  fresh  tubercular  foci  around  the  original 
focus  ;  so  that  when  six  or  more  of  the  primi- 
tive tubercles  become  agglomerated  into  one 
body,  it  becomes  visible  as  a  small  nodide 
(tuberculum) .   Sometimes  the  agglomeration 
does  not  assume  the  nodular  form,  but  i& 
diffused  and  of  irregular  shape  ;  this  is  called 
an  infiltration.    The  difference  between  no- 
dular and  infiltrated  tubercle  is  merely  a 
naked-eye  difference  ;  whether  the  confluent 
tubercles  retain  the  nodular  shape  or  not, 
the  primitive  tubercle  is  always  a  tuberculum. 
1.  Nodular  tubercle  corresponds  to  most  of 
Bayle's  granulations,  and  Laennec's  miliary 
tubercles,  which  were  spoken  of  before.  The 
epithet '  miliary '  is  much  older  than  Laennec, 
and  has  lost  its  original  etymological  mean- 
ing.   Miliary  tubercle  may  or  may  not  be  of 
the  size  of  a  miUet-seed.    Tubercle  the  size 
of  millet -seed  may  or  may  not  be  mihary. 
All  that  is  now  meant  by  miliary  tubercle  is 
a  small  nodule,  roundish,  seldom  larger  than 
a  hemp-seed, almost  coloui-less  or  greyish,  con- 
sistence almost  equal  to  that  of  cartilage,  and 
either  quite  transparent  or  opalescent.  Lastly^ 
miliary  nodules  may  or  may  not  be  tubercular. 
Mihary  tubercle  must  be  distinguished  from 
other  small  nodular  neoplasms  :  minute  dis- 
seminated carcinoma  and  sarcoma,  lympho- 
sarcoma, leukfemic  nodules,  small  fibromata. 
The  diagnosis  depends  upon  the  discovery  of 
more  definite  lesions  in  the  same  body,  and 
upon  the  microscopical  structure.    In  the 
lungs,  miliary  semi-transparent  nodules  are 
sometunes  wholly  pneumonic  in  character. 
The  peribronchitis  of  Virchow  possesses,  ac- 
cording to  Wagner,  a  lymphadenoid  struc- 
ture, and  may  therefore  be  considered  a 
tubercular  lesion.    2.  Infiltrated  tubercle, 
'  when  present  in  the  hmgs,  corresponds  with 
much  of  Laennec's  gelatiniform  and  grey  in- 
filtration.   The  gelatiniform  infiltration  may 
often  be  seen  siu-rounding  nodular  tubercles, 
in  cases  of  acute  pulmonary  tuberculosis. 
In  the  liver,  tubercular  infiltration  runs  along 
the  capsule  of  Glisson  between  the  lobuh. 
In  the  cortex  of  the  kidney,  it  appears  as 
streaks  between  the  bundles  of  tubnli,  or  as 
Ul-defined  roundish  patches.    Tubercle,  not 
nodular,  often  may  be  seen  alongside  the 
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small  arteries  in  the  cerebral  meninges. 
Wagner  describes  a  diffuse  lymphadenoma 
(tubercle)  of  the  pleura,  which  is  indistin- 
guishable by  the  naked  eye  from  chronic 
pleurisy ;  and  even  the  microscope  shows  all 
stages  of  transition  between  lymphadenoid 
and  granulation  tissue,  in  these  cases.  A 
similar  diffuse  lesion  occurs  in  the  mucous 
membranes. 

IV.  Concerning  the  lesions  "which 
stirround.  tubercle. — Tubercle  is  com- 
monly associated  with  surrounding  hyper- 
semia,  and  with  inflammatory  exudations  in 
the  neighbourhood.  These  secondary  lesions 
are  weU  seen  in  the  serous  and  mucous  mem- 
branes. Pleurisy,  peritonitis,  pericarditis, 
local  or  general,  are  sure  to  follow  upon  tuber- 
culosis of  the  respective  membranes.  In  the 
mucous  membranes,  hyperemia  and  catarrh 
are  the  necessary  results.  But  in  the  tissues 
which  are  themselves  imdergoing  transforma- 
tion into  tubercle  an  obHteration  of  the  blood- 
vessels proceeds  very  quickly.  Tubercle, 
wherever  formed,  is  non- vascular ;  the  only 
approach  to  vascularity  is  when  tubercle 
suiTounds  arteries  or  veins  without  closing 
them. 

V.  Concerning  the  metamorphosis 
of  tubercle.— Sooner  or  later,  the  tubercles, 
which  have  now  been  described,  undergo 
sundry  changes.    These  changes  sometimes 
take  place  very  quickly,  certainly  within  two 
or  three  weeks  from  the  formation  of  the 
tubercle.    On  the  other  hand,  tubercle  may 
remam  unchanged  for  a  long  time,  even  for 
two  or  three  years,  as  Schiippel's  observations 
upon  one  case  seem  to  prove.  There  are  two 
kinds  of  metamorphosis— the  fibrous  and 
the  caseous,  and  they  correspond  to  the  two 
kinds  of  tubercle  which  Virchow  describes, 
the  fibrous  and  the  cellular.  1st.  The  fibrous 
metamorphosis  is  by  far  the  less  common. 
The  reticulum  of  the  tubercle  becomes  greatly 
hypertrophied,  so  as  to  constitute  a  dense 
mterceUuIar  substance,  interspersed  with  a 
tew  smaU  spindle-shaped  nuclei.    The  cells 
ot  the  tubercle  undergo  the  caseous  change. 
The  result  is  either  a  small  fibroma  with  a 
cheesy  centre  (which  may  afterwards  calcify) 
or_  a  simple  fibroma,  the   cheesy  matter 
being  wholly  absorbed.    In  the  writers' 
opimon,  there  is  reason  to  believe  that  much 
larger  tracts  of  tubercular  infiltration  mav 
undergo  the  fibrous  metamorphosis— mav 
cicatrise,  m  fact.   Friedlander  (1873)  denied 
the  tibrous  metamorphosis  altogether,  and 
declared  that  it  proceeds  from  the  tissue 
around  the  tubercle,  and  not  from  the  tuber- 
cle Itself,  which  must  caseate.   Whether  it 
be  a  dnrect  or  indirect  result,  the  fibrous  con- 
dition, when  once  attained,  is  permanent  and 
final.    This  process  represents  the  natural 
heahng  of  tubercle.    2nd.  The  caseous  mTta- 
nwrphosis  is  very  much  more  common.  To 
the  naked  eye  minute  white  specks  appear 
towards  the  centre  of  the  tubercle ;  they  be 


come  larger  and  more  numerous,  and  at 
last  coalesce.    The  caseous  mass,  at  first 
firm  and  white,  subsequently  acquires  a  more 
yellowish  colour,  and  may  undergo  softening 
and  liquefaction.  The  microscope  shows  that 
the  process  is  essentially  a  form  of  necrosis, 
or  death  of  the  affected  tissues,  '  necrobiosis ' 
(Vfrchow).    The  cells  shrivel,  become  indis- 
tmct,  and  often  contain  granulo-fatty  parti- 
cles.  In  this  state  they  constitute  the  tuber- 
cle-corpuscles of  Lebert.    Similar  changes 
take  place  in  the  reticulum,  and  ultimately  all 
traces  of  the  tissue-elements  are  lost,  the  result 
being  a  finely  granular  amorphous  mass. 
This  metamorphosis  is  regarded  by  Weigert 
and  others  as  an  instance  of  eoagulative  ne- 
crosis.  But  why  tubercle  should  take  on  the 
cheesy  metamorphosis  could  not  be  explained : 
the  deficient  supply  of  nutritious  juices  will 
not  alone  meet  the  case.  The  cheesy  change 
usually  begins  before  the  tubercle  has  reached 
the  size  of  a  millet-seed.  But  sometimes  much 
more  minute  granulations  degenerate,  and  to 
this,  the  very  smallest  cheesy  tubercle,  EiUiet 
and  Barthez  have  given  the  name  of  tuber- 
cular dust.    The  change  begins  much  more 
quickly  in  generalised  than  in  local  tubercle. 
Large  nodules,  formed  by  the  aggregation  of 
smaller  cheesy  nodules,  may  reach  the  size  of  a 
peeled  horse-chestnut.  This  caseous  tubercle 
IS  the  crude  yellow  tubercle  of  Laennee,  and 
the  tubercle  of  Bayle.    Before  Bayle  it  was 
called  scrofulous  matter,  and  looked  upon  as 
wholly  a  deposition  from  the  blood.  Unlike 
the  fibrous  metamorphosis,  the  cheesy  change 
is  not  permanent :  five  further  changes  may 
occur :  1.  Softening :  the  whole  caseous  mass 
breaks  down  into  a  molecular  detritus  of  oily 
and  albummous  particles.    When  the  supply 
of  blood  allows  of  it,  these  molecules  float  m 
a  serous  fluid,  which  to  the  naked  eye  looks 
purulent :  curdy  pus,  or  a  tubercular  abscess. 
The  abscess,  when  superficial,  bursts,  and 
leaves  a  tubercular  ulcer.  .  When  all  the 
caseous  matter  has  been  cast  off,  the  ulcer 
may  heal,  and  so  the  local  disease  come  to 
an  end.    But  usually  the  ulcer  steadily  en- 
larges, by  the  perpetual  production  and  de- 
struction _  of  tubercles  around  it:   this  is 
phthisis,  in  the  anatomical  sense  of  the  word. 
The  cicatrix-tissue  of  tubercle  has  a  tendency 
to  contract  strongly.  2.  Capsulation  :  some- 
tunes  a  capsule  of  dense  fibrous  tissue  will 
form  around  the  cheesy  matter,  whether 
softened  or  not.    This  is  the  encysted  tuber- 
cle of  Bayle.    3.  Calcification  :  the  oily  par- 
tJcles  become  gradually  replaced  by  carbonate 
and  phosphate  of  calcium.    The  different  de- 
grees of  calcification  are  denoted  by  such 
words  as  mortary,  chalky,  stony.    In  itself 
It  18  a  permanent  change;   but  ulceration 
may  occur  around,  and  thus  the  petrified 
tubercle  be  discharged.     4.  Absorption  no 
doubt  occurs  to  some   degree.  Virchow 
believes_  that_  cheesy  glands  may  whoUv  dis- 
appear  m  this  way.    5.  Sloughing  in  mass 
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may  occur.  The  cheesy  nodule  becomes  a 
sequestrum,  which  is  gradually  loosened  by 
surrounding  suppuration,  until  it  separates, 
and  lies  loose  in  a  cavity.  The  cheesy 
metamorphosis  cannot  be  by  any  means 
looked  upon  as  being  peculiar  to  tubercle, 
although  no  doubt  most  common  in  tubercle. 
Simple  inflammatory  exudations,  cancer, 
syphilitic  gummata,  lymphosarcoma,  all  some- 
times undergo  the  same  change. 

VI.  Concerning  the  tubercular  dia- 
thesis and  dyscrasia. — It  was  not  possi- 
ble that  careful  examinations  of  dead  bodies 
should  be  made  without  two  prominent 
characters  of  tubercle  being  noted,  namely, 
the  fact  that  certain  tissues,  organs,  or  per- 
sons are  liable  to  tubercle,  and  certain  others 
not  so  ;  also  the  frequency  with  which  tuber- 
cles are  disseminated  over  a  number  of 
organs  in  the  same  subject.  Hence  arose 
the  doctrine  of  tubercular  diathesis  and 
dyscrasia. 

1.  Tubercular  diathesis  is  a  phrase  first 
used  byBayle  (1803),  and  means  a  particular 
disposition  to  the  generation  of  tubercles. 
The  contradictory  word  to  diathesis  is  im- 
munity, or  privation  of  diathesis.    The  tuber- 
cular diathesis  relates  to  tissues,  organs,  or 
persons,    (a)  Tissues:  it  has  been  already 
shown  that  the  connective  tissues  (and  espe- 
cially the  variety  lymphadenoid  tissue)  are 
particularly  predisposed  to  tubercle.  The 
other  tissues — namely,  the  epithelial,  and 
the  higher,  muscular  and  nervous  tissues, 
have  been  said  to  possess  complete  immunity. 
Some  would  deny  this  last  assertion,  but 
their  opinions  have  been  narrated  before, 
and  need  not  be  repeated  here.    Of  late  years 
tubercles  have  been  found  in  sundry  morbid 
tissues.    Koster  (1869),  in  cases  of  scrofulous 
disease  of  joints,  found  innumerable  tuber- 
cles embedded  in  the  granulations  ;  not  only 
in  those  which  spring  from  the  synovial 
membrane  and  bone,  but  also  in  those  which 
line  abscesses  or  sinuses.    Friedlander  (1873) 
declares  that,  under  these  conditions,  tuber- 
cles are  never  absent.    They  are  visible, 
even  to  the  naked  eye,  as  whitish  or  greyish 
epecks,  surrounded  by  a  ring  of  enlarged 
capillaries.    He  finds  tubercles  in  scrofulous 
ulcers  of  the  skin,  and  in  the  walls  of  scrofu- 
lous abscesses,  cutaneous  or  connected  with 
caries  of  bone.    The  microscopical  structure 
of  these  tubercles  is  identical  with  that  which 
Schiippel  has  assigned  to  tubercle  of  the 
lymphatic  glands,  and  which  has  been  already 
described.     (6)  Organs:  the  serous  mem- 
branes (pleura,  peritoneum,  pericardium)  are 
&  very  frequent  seat  of  tubercle.  Endocar- 
dium, very  uncommon.    Dura  mater,  not 
very   common.     Pia   mater,    very  com- 
mon. Ependyma,  uncommon.  The  mucous 
membranes  (alimentary,  respiratory,  genito- 
urinary), very  common.    Lymphatic  glands 
and  lungs,  most  common.     Liver,  spleen, 
kidneys,  common.     Suprarenale,  not  very 


common.  Testes,  not  uncommon.  Prostate, 
not  common.  Heart,  not  very  common- 
Brain  and  spinal  cord,  tolerably  common. 
Salivary  glands  and  pancreas,  uncommon. 
Ovaries,  voluntary  muscle,  and  thyroid,  very 
uncommon.  With  regard  to  the  skin,  tuber- 
cles have  been  foimd  around  scrofulous 
ulcers ;  and  Friedlander  (1872-4)  has  assigned 
to  lupus  a  microscopical  character  identical 
with  that  of  tubercle.  The  diathesis  of 
organs  seemed  to  be  partly  explained  by  the 
diathesis  of  tissues.  Lymphatic  organs  are 
predisposed ;  and  hence  the  spleen  is  prone 
to  tubercle  whilst  the  thyroid  is  not ;  also  the 
intestines  are  more  liable  than  the  stomach, 
because  they  are  much  richer  in  lymphatic 
structures.  But  since  tuberculosis  has  been 
proved  to  be  an  infective  disease  depending 
on  the  presence  of  a  specific  microbe,  a  modi- 
fication of  these  views  has  become  necessary, 
as  will  be  seen  in  the  section  on  Experi- 
mental Pathology,  (c)  Persons :  the  tuber- 
cular diathesis,  with  respect  to  persons,  wiU 
be  discussed  under  the  head  of  iEtiology. 

2.  Tubercular  dyscrasia. — The  word '  dys- 
crasia '  signifies  a  mis-composition,  or  a 
qualitative  lesion.  Strictly  speaking,  there 
may  be  a  dyscrasia  of  any  tissue,  but  the 
word  has  come  to  be  applied  to  qualitative 
lesions  of  the  blood  only.  The  dyscrasia 
which  is  believed  to  exist  in  tuberctdosis, 
and  to  be  peculiar  to  it,  is  called  tubercular. 
Bayle  was  the  first  to  note  the  frequency 
with  which  tubercle  imphcates  a  number  of 
organs  in  the  same  subject  and  at  the  same 
time.  Laennec  remarked  that  the  tubercles 
often  seem  to  have  been  developed  in  dis- 
tinct crops :  the  age  of  the  tubercles  being 
judged  of  by  the  degree  of  their  degenera- 
tion. So  that  he  came  to  speak  of  primary 
and  secondary  eruptions  of  tubercle.  He 
noted  that  a  secondary  eruption  often  seemed 
to  follow  the  softening  of  the  primary  tuber- 
cle. And  this  he  deemed  to  indicate  an 
actual  and  peculiar  change  in  the  juices  of 
the  part — a  local  dyscrasia  :  as  if  the  primary 
tubercle  were  the  source  of  an  infection.  It 
is  then  the  multiple  eruption  of  tubercle 
which  suggests  the  notion  of  a  dyscrasia.  For 
the  matter  stands  thus.  The  multiple  erup- 
tion is  either  protopathic  or  deuteropathic. 
Either  many  organs  simultaneously  and 
spontaneously  generate  tubercle,  or  they  are 
simultaneously  subjected  to  a  common  tuber- 
culising  influence.  Of  the  two  hypotheses, 
the  latter  is  certainly  the  more  probable.  And 
if  so,  it  is  not  asking  much  to  suppose  that 
the  common  cause  exists  in  the  common 
bond  of  all  organs  and  tissues— that  is  to 
say,  the  blood.  And  granting  this,  the 
further  question  arises  :  How  does  the  blood 
acquire  this  tuberculising  property  ?  Is 
it  protopathic  or  deuteropathic?  Is  it  a. 
spontaneous  generation  of  the  blood,  or  is  it 
derived  from  some  other  source?  Now, 
the  prevailing  theory  of  dyscrasiaj  asserts 
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that  every  dyscrasia  is  due  to  the  constant 
affliix  of  morbid  material  derived  from  foci 
external  to  the  circulating  blood  itself:  in 
other  words,  dyscrasise  are  always  secondary 
to  a  local  lesion.  The  justification  of  this 
doctrine  is  believed  to  be  foimd  in  certain 
dyscrasise  which  seem  to  be  less  obscure  than 
the  tubercular ;  for  instance,  pyaemia  and 
melanaemia.  Admitting  that,  in  the  case  of 
the  tubercular  dyscrasia  also,  there  is  a  ne- 
cessary local  antecedent  lesion,  we  have  next 
to  inquire  what  this  lesion  is,  both  in  itself 
and  in  its  relation  to  the  blood. 

First,  concerning  the  natv/re  of  the  lesion 
which  infects  the  blood.    Dittrich  (1853) 
taught  that  detritus,  derived  from  the  break- 
ing up  of  tissues  of  any  kind,  and  entering  the 
blood,  would  produce  the  tubercular  dyscra- 
sia.  But  to  this  doctrine  it  is  justly  objected 
that  detritus,  the  result  of  degenerations,  is 
often  absorbed  and  is  not  followed  by  tu- 
bercle.   There  must  be  something  peculiar 
to  the   detritus   which   sets  up  tubercle ; 
what  we  may  call  a  tubercular  virus.  Buhl 
(1857)  held  that  this  virus  proceeded  from  the 
sundry  forms  of  Laennec's  tubercle  alone : 
that  is  to  say,  from  undegenerated  tubercle, 
and  from  any  kind  of  cheesy  matter.  He 
remarked,  what  is  very  true,  that  it  is 
exceedingly  uncommon  to  find  disseminated 
miliary  tubercle,  without  also  finding  cheesy 
matter  somewhere,  especially  in  the  bron- 
chial and  mesenteric  glands,  and  in  the  lungs. 
And  no  one  would  deny  that  the  formation 
of  the  cheesy  matter  must  have  preceded, 
in  point  of  time,  the  formation  of  the  mili- 
ary tubercle.    Against  Buhl's  theory  there 
he  three  objections,  but  they  cannot  be  said 
to  overthrow  the  theory  by  any  means. 
Cheesy  matter  often  occurs  without  the  tu- 
bercular dyscrasia  ;  but  this  proves  nothing 
more  than  that  cheesy  matter  sets  up  the 
dyscrasia  under  certain  conditions  only,  or 
that  all  cheesy  matter  will  not  set  up  the 
dyscrasia.    In  very  rare  cases  of  general 
tubercle  no  cheesy  matter  has  been  found; 
but  it  is  not  denied  that  recent  imdegener- 
ated  tubercle  may  infect.    The  last  objec- 
tion 18  this:  the  tubercular  dyscrasia  im- 
plies the  tubercular  diathesis  ;  and  it  is  not 
surprising  that  the  signs  of  former  tubercu- 
lar disease,  in  the  form  of  cheesy  matter, 
should  be  found  in  persons  who  have  died 
from  a  more  general  tuberculosis;  but  this 
objection  will  lose  much  of  its  force  when 
we  have  discussed  our  second  topic,  which 
we  will  now  proceed  to  do. 

The  relation  between  the  local  lesion  a/nd 
the  blood,  or  the  mode  in  which  the  tuber- 
cular dyscrasia  is  developed.  There  are  two 
ways  by  which  the  blood  is  known  to  be- 
come contaminated.  First,  by  a  lesion  of 
some  part  of  the  sanguiferous  system.  In 
several  cases  Weigert  has  found  a  tubercular 
growth  mvolvmg  the  walls  of  the  pulmonary 
veins.  Koch  and  others  have  met  with  a 


similar  lesion  of  the  small  arteries  in  dif- 
ferent organs.  The  entrance  of  the  virus  into 
the  circulating  blood  sets  up  a  general  tuber- 
culosis, depending  on  the  impaction  of  the 
specific  microbes  in  the  capillaries  of  various 
parts;  in  other  words,  an  infective  em- 
bolism. Secondly,  by  means  of  the  lym- 
phatic system  :  a  source  of  infection  which  is 
extremely  common.  The  local  tuberculising 
lesion  first  of  aU  infects  its  immediate  neigh- 
bourhood, through  the  juice  canals.  In  serous 
membranes,  mucous  membranes,  the  lungs, 
and  the  brain,  it  is  very  common  to  see  what 
may  be  called  the  mother  tubercle  sur- 
rounded by  a  number  of  daughter  tubercles. 
The  lymphatic  glands  are  next  infected ;  and 
when  they  have  become  tubercular,  they  pour 
tubercular  vfrus  into  the  blood,  and  thus  the 
disease  is  spread.  In  exceptional  instances 
the  thoracic  duct  itself  may  become  invaded 
by  tubercular  infiltration,  as  shown  by 
Ponfick. 

VII.  Concerniiig  the  experimental 
pathology  of  tubercle.— Passing  over  the 
earlier  experiments  of  Cruveilhier,  Lombard, 
Erdt,  and  others,  we  wiU  come  at  once  to 
Villemin  (1865),  who  was  the  first  to  draw 
general  attention  to  the  present  topic.  He 
inoculated  rabbits  with  fresh  tubercle,  both 
transparent  and  opaque ;  that  is  to  say,  he 
inserted  small  pieces  of  tubercle  into  an  inci- 
sion made  through  the  skin  of  the  animals. 
When  the  rabbits  were  killed,  about  a  month 
afterwards,  an  abundant  crop  of  tubercles  was 
found  in  many  of  the  viscera.    On  the  other 
hand,  Villemin  proved  that  rabbits  are  not 
subject  to  spontaneous  formation  of  tubercle. 
He  concluded  that  tubercle  contains  a  pecu- 
liar virus,  which  can  be  reproduced  in  the 
body.    Since  ViHemin's  time  many  patho- 
logists have  worked  at  the  artificial  produc- 
tion of  tubercle.    The  results  of  their  work 
may  be  conveniently   arranged   under  six 
heads. 

1.  Animals  used  in  the  experiments. — In 
rabbits,  guinea-pigs,  oxen,  sheep,  goats,  and 
monkeys,  artificial  tubercle  is  easily  gene- 
rated ;_  in  cats  and  dogs,  not  easily.  ViUemin 
failed  in  his  attempts  to  inoculate  a  cock  and 
a  dove. 

2.  Material  inoculated.  —  ViUemin  used 
fresh  tubercle.  But  soon  afterwards  (1867) 
Andrew  Clark  and  Waldenburg  succeeded  in 
rendering  rabbits  tubercular,  by  inoculating 
them  with  materials  other  than  tubercle.  It 
was  next  found  that  not  only  animal  tissues, 
but  even  the  vegetable,  such  as  a  cotton  seton 
or  a  piece  of  cork,  could  set  up  tuberculosis. 
And,  lastly,  the  fact  was  discovered  that  a 
simple  wound,  into  which  nothing  was  in- 
serted, woidd  suffice  to  generate  tubercle  in 
rabbits,  guinea-pigs,  and  certain  other  animals 
However,  Sanderson  (1868)  showed  that,  of 
all  the  means  for  producing  artificial  tubercle 
by  inoculation,  none  is  more  certain  or  more 
active  than  the  material  taken  hot  from  the 
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diseased  glands  of  a  living  animal  already 
infected.    The  dose  required  is  almost  in- 
finitesimal.   If  a  diseased  gland  is  squeezed 
into  a  little  distilled  water  in  a  capsule,  and 
the  slightly  turbid  liquid  injected,  results  are 
certain.    Both  Sanderson  and  Wilson  Fox 
(1868)  discovered  that  when  non-tubercular 
matters   are  inoculated,  they  become  en- 
capsuled  by  cheesy  matter  formed  beneath 
the  skin ;  so  that  the  tubercles  appeared  to 
follow,  not  the  material  inoculated,  but  the 
inflammatory  products  which  surround  it. 
Wherefore  it  was  thought  that  the  infectious 
virus,  which  excites  the  general  tuberculosis, 
is  not  introduced  from  without,  but  is  gene- 
rated by  the  animal  itself;  that  the  animal 
must  possess  a  tubercular  diathesis ;  and  that, 
given  the  diathesis,  any  kind  of  inflamma- 
tion, set  up  in  any  way,  may  call  forth 
tuberculosis.   Cohnheim  and  Frankel  at  first 
obtained  results  similar  to  those  of  Clark  and 
Waldenbui'g.   But  on  repeating  their  experi- 
ments in  other  buildings  where  previous  con- 
tamination could  be  excluded,  they  failed  to 
induce  tuberculosis  by  inoculation  with  any 
material  other  than  tubercle,  which  they 
therefore  regarded  as  containing  a  specific 
virus. 

3.  Mcmner  of  introducing  the  exciting 
substance. — Villemin  inoculated  the  tuber- 
cle. He  also  succeeded  by  injecting  a  watery 
suspension  of  tubercle  into  the  air-tubes. 
Feltz  (1867)  injected  cheesy  detritus  into  the 
right  side  of  the  heart,  and  produced,  in  the 
lungs,  embolic  nodules  which  underwent 
caseous  degeneration.  Injections  into  the 
left  side  of  the  heart  caused  similar  changes 
in  other  viscera,  especially  the  brain.  Lebert 
and  Wyss  obtained  the  same  results  from 
injections  into  the  veins.  Sanderson  injected 
the  seroiis  cavities.  Chauveau  (1868)  found 
that  infectious  matters  may  be  introduced 
into  the  body  through  the  alimentary  canal : 
he  rendered  calves  tubercular  by  feeding 
them  with  small  quantities  of  tubercle,  or 
with  muscle,  milk,  or  sputa  of  a  tubercular 
animal.  Tappeiner  succeeded  in  producing 
pulmonary  tuberculosis  in  dogs  by  causing 
them  to  inhale  phthisical  sputiuaa  in  a  finely 
divided  state.  Lastly,  Cohnheim  and  Salo- 
monsen  injected  tubercular  matter  into  the 
anterior  chamber  of  the  eye  of  rabbits. 
Tuberculosis  of  the  iris  developed,  and  was 
foUowed  by  infection  of  the  cervical  lymph 
glands,  lungs,  and  other  viscera. 

4.  Lesions  produced. — The  results  of  inocu- 
lation beneath  the  skin  of  guinea-pigs  have 
been  well  described  by  Wilson  Fox.  (a)  The 
material  inserted  becomes  surrounded  by  dry 
cheesy  stuff,  which  is  shown  by  the  micro- 
scope to  consist  of  dried-up  detritus,  rather 
than  true  puriform  cells.  (6)  Around  the 
cheesy  mass  are  a  number  of  small  round 
granulations,  some  transparent  and  some 
opaque,  in  size  from  that  of  a  poppy-seed  to 
that  of  a  hemp-seed.    These  granulations 


consist  of  many  nuclei,  embedded  in  a  homo- 
geneous substance,  together  with  some  large 
epithelioid  cells,    (c)  Indurated  cords  reach, 
beneath  the  skin,  from  the  seat  of  injury  to- 
wards— or  to — the  nearest  lymphatic  glands. 
These  cords  are  sometimes  cheesy  in  the 
centre.  Microscopically  they  consist  of  strings 
or  rows  of  cells  and  nuclei,  like  those  of  the 
granulations,  contained  in  a  limitary  mem- 
brane.    These  cords  are  probably  altered 
lymphatics,    {d)  The  next  change  is  found 
in  the  associated  lymphatic  glands.  They 
are  enlarged  to  twice  or  thrice  their  natural 
size,  and  are  also  apparently  much  increased 
in  number — that  is  to  say,  very  small  glands 
become  visible.    On  section,  they  look  semi- 
transparent  and  confused  in  structure  :  scat- 
tered through  them  are  spots  and  streaks  of 
cheesy  degeneration.    The  microscope  shows 
a  great  increase  in  the  number  of  the  natural 
lymphoid  corpuscles,  and  some  larger  epi- 
thelioid cells,    (e)  The  lungs  are  next  most 
frequently  affected.    They  contain  scattered 
granulations  of  different  sizes,  from  the 
minutest  speck  to  the  size  of  a  hemp-seed, 
or  even  larger ;  semi-transparent  and  firm, 
with  a  cheesy  centre,  sometimes  softened. 
A  distinct  connexion  with  the  afr-tubes  and 
!  vessels  can  often  be  made  out,  the  granula- 
tions being  seated  in  the  peribronchial  or 
perivascular  sheath ;   but   sometimes  they 
have  no  particular  relation  to  either.  From 
these  granulations  proceeds  an  infiltration  of 
the  septa  of  the  air-sacs ;  and  concurrently 
with  this  change,  the  capillaries  coUapse  and 
cease  to  be  permeable  by  blood.    The  bron- 
chial glands  also  are  affected,  in  the  same 
manner  as  described  above.    (/)  The  next 
most  important  changes  are  in  the  liver.  It 
is  much  increased  both  in  size  and  weight,, 
in  consequence  of  a  diffuse  infiltration  of  the 
capsule  of  Glisson  and  the  tissue  between  the- 
acini,  with  small  corpuscles  (such  as  before 
described)  embedded  in  a  fibrous  network. 
The  new  tissue  looks  semi-transparent  and 
glistering :  scattered  through  it  are  spots  of 
cheesy  change.    Here  and  there  the  lesion 
tends  to  assume  the  nodular  form.  The 
proper  liver-ceUs  degenerate  and  disappear. 
{g)  The  spleen  is  enlarged.    Nodules,  trans- 
parent or  cheesy,  and  transparent  diffuse 
infiltrations,  are  scattered  through  it.   (/;)  In 
the  agminated  and  soUtary  follicles  of  the 
intestines  are  sometimes  found  white  or  case- 
ous nodules,  or  even  tdcers.    The  stomach  is 
unaffected.    The  lymphatic  glands  in  the 
mesentery  and  in  the  hilum  of  the  liver  are 
usually  affected.    {%)  Ascites  is  common,  and 
probably  due  to  the  state  of  the  Hver  and 
peritoneum,    {j)  In  the  omentum  numerous 
granulations  are  often  found,  both  around 
the  small  vessels,  and  also  in  the  tissue 
where  there  are  no  vessels. 

Sanderson  found  that  when  the  serous, 
cavities  are  injected  with  tubercle  the  mem- 
branes become  studded,  in  two   or  three 
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weeks,  with  granulations,  small,  but  visible 
to  the  naked  eye  ;  and,  for  the  most  part, 
mere  overgrowths  of  lymphadenoid  tissue 
previously  existing  beneath  the  epithelium. 
The  lungs  undergo  the  change  described  by 
Wilson  Fox,  and  also  a  pneumonic  change, 
consisting  in  a  filling  of  the  air-sac  with 
roundish  cells,  like  those  which  are  always 
foimd  there  in  small  numbers. 

5.  Nature  of  the   lesions. — The  great 
majority  of  pathologists  were  of  opinion  that 
these  lesions,  thus  artificially  produced  in  the 
lower  animals,  were  the  same  as  those  which 
we  ■  call  tubercular  in  man.    On  the  other 
hand,  Friedlander  holds  that  these  artificially 
produced  nodules  do  not  possess  the  structure 
of  true  tubercles,  to  which  he  holds  a  giant- 
cell  to  be  essential.    In  his  opinion,  the 
nodules  are  nothing  but  disseminated  chronic 
inflammatory  nodules,  with  a  disposition  to 
caseate.    He  declares  that  in  the  lungs  the 
lesion  consists  in  nothing  but  miliary  pneu- 
monia, an  assertion  which  is  directly  con- 
trary to  the  experience  of  Wilson  Pox  and 
Sanderson.    Sanderson  classed  tuberculosis 
among   the  infective   inflammations,  and 
regarded  it  as  being  closely  allied  to  pyaemia. 
Cohnheim  warmly  adopted  the  theory  that 
it  is  a  specific  infective  disease,  and  recom- 
mended inoculation  of  animals  as  the  only 
criterion  of  what  is  tuberculous,  in  view  of 
the  prevailing  uncertainty  as  to  the  essential 
structure  of  tubercle. 

6.  Characters  of  the  virus. — Villemin 
supposed  it  to  be  liquid,  but  almost  all  sub- 
sequent observers  deemed  it  to  take  the  form 
of  minute  solid  particles.  Thus  Klebs, 
Aufrecht,  Baumgarten,  Schiiller,  and  Tous- 
saint  succeeded  in  discovering  different  kinds 
of  micro-organisms  in  tuberculous  tissues, 
without  adducing  any  convincing  proof  that 
the  microbes  were  the  cause  of  the  disease. 
In  1882  Eobert  Koch  announced  the  discovery 
by  hun,  in  tuberculous  structures  and  in  the 
sputa  of  phthisis,  of  the  specific  bacillus  of 
tubercle.  This  is  a  thin  motionless  rod- 
shaped  organism,  in  length  from  one-quarter 
to  a-half  the  diameter  of  a  human  red  blood- 
corpuscle. 

Staining propertie8.~i:he  tuberclebacnius 
differs  from  aU  other  baciUi,  except  that  of 
leprosy,  m  its  behaviour  to  certain  aniline 
dyes.  When  stained  with  fuchsin  or  methyl 
violet  m  combination  with  a  watery  solution 
of  anihne  oil,  the  bacUlus  takes  up  the 
<5olourmg-matter  rather  slowly  ;  but,  unlike 
other  microbes,  with  the  exception  of  the 
leprosy  bacOlus,  it  resists  the  decolorising 
action  of  strong  acids-nitric,  sulphuric, 
hydrochloric,  acetic.  Tubercle  bacilU  thus 
stamed  appear  as  delicate  red  or  violet  rods 
in  which  a  famt  beading  is  often  visible.  In 
the  latter  case  the  rod  seems  to  be  composed 
ot  a  row  or  string  of  stained  granules,  which 
are  believed  to  represent  spores.  The  above 
method,  devised  by  Ehriich,  differs  from  that 


originally  employed  by  Koch,  who  stained 
the  bacilli  with  an  alkaline  solution  of 
methylene  blue  and  decolorised  with 
vesuvm.  This  process  was  not  altogether 
satisfactory,  and  Koch  quickly  recognised  the 
superiority  of  Ehriich's  method,  which  he 
himself  adopted  and  recommended.  Ziehl 
foimd  that  a  watery  solution  of  carbolic  acid 
may  be  _  substituted  for  aniline  water  when 
fuchsin  is  used ;  and  it  is  now  generally  ad- 
mitted that  Ziehl's  and  Ehriich's  solutions 
give  equally  good  results.  For  further  details 
of  the  process  the  reader  is  referred  to  the 
articles,  Miceo-organisms  ;  and  Sputum, 
Exammation  of. 

Distrilution  of  the  bacilli  in  the  tissues. — 
The  bacilli  are  most  abundant  in  and  among 
the  epithelioid  cells,  and  in  the  giant-cells, 
though  they  may  also  be  found  in  varying 
numbers  among  the  small  round-cells,  and 
in  caseous  masses.  The  same  appearance 
and  staining  reactions  distinguish  the  bacilli 
of  tubercle,  whether  in  man  or  in  the  lower 
animals. 

Ctdtivation  of  the  bacilli. — Cultivations 
were  made  from  the  following  som-ces :  In 
man,  from  miliary  tubercle,  sputum,  and 
secretion  fi-om  cavities  in  cases  of  phthisis, 
caseous  pneumonia,  scrofalous  glands,  tuber- 
cular testicle,  fungous  arthritis,  and  lupus. 
In  the  case  of  animals,  from  '  Perlsucht,' 
spontaneous  tuberculosis  in  a  guinea-pig,  and 
caseous  pneumonia  in  a  hog ;  also  from  the 
organs  of  various  animals  which  had  been 
inoculated  with  tubercular  matter.  In  aU 
the  cultures  taken  from  these  various  forms 
of  tuberculosis  'the  bacilH  behaved  exactly 
the  same.' 

After  numerous  trials  it  was  found  that 
the  microbe  could  best  be  grown  on  blood- 
serum  sterilised  and  solidified  by  repeated 
heatmg.  A  minute  portion  of  tuberculous 
tissue  was  spread  over  the  surface  of  the  solid 
serum  in  a  suitable  tube,  which  was  then 
kept  carefully  at  a  uniform  temperature  of 
37°  to  38°  C.  (98-6°  to  100-4°  F.).  '  Often- 
repeated  experiments  proved  that  at  a  tem- 
perature of  42°  C.  (107-6°  F.)  no  growth  occurs 
in  the  course  of  three  weeks  ;  and  between 
28°  and  29°  C.  (82-4°  and  84-2°  F.)  it  ceases 
entirely.' 

The  growth  of  the  bacilli  thus  cultivated  is 
very  slow,_the  first  signs  of  increase  appearing 
m  ten  to  fifteen  days,  in  the  shape  of  tiny  dry 
scales  adhering  loosely  to  the  surface  of  the 
serum.  These  afterwards  coalesce,  to  form  a 
uniform  thm  coating.  The  cultures  gener- 
ally attain  their  maximum  development  at 
the  end  of  four  weeks ;  but  after  having  been 
in  existence  for  months,  they  can  still  be  used 
for  obtainmg  li-esh  crops  of  bacilli.  From 
the  first  cultivation  a  second  was  started 
and  from  the  second  a  third,  and  so  on  for 
successive  generations  until  a  perfectly  pure 
ciUture  of  the  bacilli  was  obtained.  As  many 
as  thirty-four  generations  were  grown  from 
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one  culture  over  a  period  of  nearly  two 
years. 

Inoculation  experiments. — Animals  were 
inoculated  with  pure  cultures  in  various 
ways,  with  the  strictest  antiseptic  precau- 
tions, the  bacilli  being  injected  into  the  sub- 
cutaneous tissue,  anterior  chamber  of  the  eye, 
abdominal  cavity,  and  into  veins.  Lastly,  the 
cultmres  were  introduced  into  the  respiratory 
passages  in  the  form  of  a  fine  spray.  With 
the  exception  of  a  few  animals  belonging  to 
species  only  slightly  susceptible  to  the 
disease,  inoculation  was  invariably  followed 
by  the  development  of  tuberculosis.  Koch's 
experiments  therefore  demonstrated  that  a 
special  bacillus  is  invariably  present  in  tuber- 
cular lesions,  that  this  microbe  can  be  iso- 
lated and  grown  outside  the  animal  body,  and 
that  inoculation  of  animals  with  pure  cultures 
thus  obtained  causes  tuberculosis.  The 
tubercle  bacillus  was  consequently  proved  to 
be  the  vera  causa  of  the  disease. 

Full  details  of  Koch's  researches  cannot 
be  given  here,  but  it  may  be  added  that  he 
failed  to  cultivate  the  bacillus  on  potato,  and 
he  was  only  able  to  obtain  a  sUght  growth 
on  nutrient  agar-agar  and  in  broth.  Other 
observers  were  not  so  successful  with  Koch's 
method  of  cultivation.  But  Nocard  and 
Eoux  discovered  that  a  more  rapid  and 
luxiiriant  growth  can  be  secured  in  nutrient 
agar  to  which  a  small  quantity  of  glycerine 
has  been  added.  They  also  obtained  good 
results  with  chicken-broth,  beef-broth,  and 
Cohn's  fluid,  after  the  addition  of  glycerine. 
Crookshank  succeeded  in  growing  the  bacilli 
in  milk,  steriUsed  urine,  and  nutrient  gelatme 
containing  5  per  cent,  of  glycerine.  Paulowsky 
grew  them  on  potato.  Beevor  found  that  a 
slow  growth  may  take  place  on  glycerine 
agar  and  on  potato  at  82°  F.,  and  in  broth  at 
even  a  lower  temperature. 

Koch  instituted  numerous  control  experi- 
ments with  other  pathogenic  and  non-patho- 
genie  bacteria  with  similar  antiseptic  pre- 
cautions, but  in  no  case  was  tuberculosis 
induced.  These  results  have  been  amply 
verified  by  "Watson  Cheyne  and  other  care- 
ful observers. 

Wilson  Fox's  experiments  with  setons 
and  indifferent  irritants  were  repeated,  at 
his  request,  by  Dr.  Dawson  WiUiams  under 
modem  antiseptic  conditions,  with  the  result 
that  none  of  the  animals  contracted  tuber- 
culosis. ,  . 

Histogenesis  of  Tubercle.— Kocn  m- 
cUned  to  the  view  that  the  epithehoid  and 
giant-ceUs  are  derived  from  the  migratory 
ceUs  or  leucocytes ;  and  seeing  that  the  baciUi 
have  no  power  of  locomotion  themselves,  he 
considered  that  transference  of  the  microbes 
from  one  spot  to  another  is  due  to  active 
movement  of  the  wandering  ceUs,  carrymg 
the  bacilh  with  them,  after  mclusion  m  their 
protoplasm.  But  the  exact  origin  of  the 
epithehoid  and  giant-cells  was  stiU  a  matter 


of  inference  only.  In  order  to  clear  up  thit 
point,  Baumgarten  carried  out  an  elaborate 
research  on  the  development  of  tubercle  in 
albino  rabbits  inoculated  with  pure  culturea 
of  the  bacilh.  The  virus  was  introduced  into 
the  anterior  chamber  of  the  eye,  where  the 
early  changes  could  be  easily  followed. 
Tuberculosis  of  the  iris  and  other  structures- 
of  the  eye  was  succeeded  in  due  time  by  a 
Bimilar  affection  of  the  cervical  lymphatic 
glands,  lungs,  and  other  organs.  _  The  histo- 
logical changes  were  minutely  investigated 
in  the  iris,  cornea,  lymph  glands,  lung, 
spleen,  liver,  kidney,  bones,  intestine,  and 
peritoneum.  But  inasmuch  as  the  details 
of  the  process  are  essentially  the  same  in  all 
the  organs  examined,  tubercle  of  the  iris 
may  be  selected  as  a  convenient  type. 

The  freshly  excised  iris  was  hardened  by 
Flemming's  method  in  a  weak  solution  of 
chromic  acid  alone,  or  mixed  with  a  certain 
proportion  of  osmic  acid.    No  change  could 
be  detected  with  the  microscope  for  five  or  six 
days  after  inoculation,  but  about  this  time 
the  baciUi  became  incorporated  with  or 
closely  apphed  to  the  fixed  connective  tissue 
and  endothehal  cells  of  the  iris,  which  then 
commenced  to  proliferate.    By  means  of  the 
above  method  of  hardening,  combined  with 
suitable   staining,  it  was  discovered  that 
proliferation  of  the  cells  is  preceded  by  the 
process  of  karyokinesis  or  karyomitosis— 
morphological  changes  in  the  nuclei  shown 
by  Strassburger  and  Flemming  to  occur  pre- 
hminary  to  actual  division  {see  Cell).  The 
cells  which  evinced  these  nuclear  changes 
always  contained  one  or  more  bacilli.  Karyo- 
mitosis was  accompanied  by  swelling  of  the 
protoplasm  of  the  cells,  which  gradually 
assumed  the  epithehoid  type.  Division  of  the 
nucleus  and  cell  foUows,  and  the  result  is  a 
crop  of  young  epithehoid  cells,  the  offspring  of 
the  fixed  cells  of  the  tissue.  Many  of  the  new 
cells  go  through  the  same  process  of  karyo- 
mitosis and  division.  Some  of  them  have  two 
or  three  nuclei,  but  at  this  stage  no  true 
giant-cells  are   seen.     At   a  later  period 
karyomitosis  seems  to  be  arrested  when  the 
epithehoid  change  has  attained  its  full  deve- 
lopment.  Now,  for  the  first  tune,  smaU 
ceUs    or   leucocytes,  migrating   firom  the 
vessels,  begin  to  appear  in  increasmg  num- 
bers at  the  margin  of  the  tubercular  focus. 
Baumgarten  was  unable  to  detect  any  karyo- 
mitosis in  the  leucocytes,  and  concludes 
that  these  take  no  part  m  the  formation  of 
the  epithehoid  or  specific  tubercle  ceUs.  The 
appearance  of  a  reticulum  is  mostly  confined 
to  the  periphery  of  the  tubercle,  and  is  re- 
garded by  Baumgarten  as  the  result  _ot  a 
separation  or  firaying  out  of  the  pre-existmg 
connective-tissue  fibrils  in  consequence  ot 
the  overgrowth  of  the  ceUs  lymg  m  theur- 
meshes.    The  number  of  bacilh  contmues 
to  increase,  and  the  leucocytes  gradually  in- 
filtrate the  tubercle,  hidmg  m  part  or  alto- 
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gether  the  original  epithelioid  cells,  though 
careful  examination  with  an  oil-immersion 
lens  and  condenser  will  often  discover  the 
presence  of  epithelioid  cells  in  what  at  first 
sight  appears  to  be  a  simple  small-celled 
tubercle.    Eegressive  changes  now  set  in; 
the  leucocytes  undergo  molecular  disintegra- 
tion, and  break  up  into  granular  masses. 
The  nuclei  of  the  epitheUoid  cells  no  longer 
take  the  stain,  the  protoplasm  shrivels  up, 
the  cells  become  partially  fused  together  and 
are  transformed  into  indistinct  non -nucleated 
epithelial  scales  containing  tubercle  bacilli. 
Gradually  the  necrotic  process  extends  from 
the  centre  to  the  periphery,  aU  cellular  struc- 
ture is  lost,  and  the  nodul-e  is  converted  into 
a  granular  caseous  mass  teeming  with  bacilli. 
If  giant-cells  develop  at  all,  it  is  only  in  the 
latest  stages.    The  above  description  refers 
to  animals  inoculated  with  virulent  cultures 
swarming  with  bacilli.  If  less  active  cultiva- 
tions or  '  Perlsucht '    nodules  containing 
relatively  few  baciUi  be  used,  the  process  is 
somewhat  different.    The  reaction  of  the 
tissues  is  more  chronic  and  less  intense. 
The  formation  of  epithehoid  cells  is  succeeded 
by  the  development  of  typical  giant-cells 
containing  baciUi,  whereas  the  invasion  of 
leucocytes  occurs  much  later  and  is  a  com- 
paratively insignificant  feature  in  the  process. 
The  microscopical  appearances  in  this  case 
closely  resemble  those  met  with  in  chronic 
tubercular  affections  in  man.    In  the  tuber- 
cular lesions  of  other  organs  karyomitosis 
and  cell-proliferation  are  manifested  not  only 
by  the  connective-tissue  elements,  but  also 
by  glandular  and  epithehal  cells,  and  by  the 
endotheUum  of  blood  and  lymphatic  vessels. 
Baumgarten  holds  with  Koch  and  others 
that  the  giant-cells  of  tubercle  are  formed 
from  individual  cells,  not  by  fusion  of  several 
cells ;  but  he  was  not  able  to  detect  karyo- 
mitosis in  the  giant-ceUs.      The  locaUsed 
lesions   known    as   pseudotuberculosis  of 
animals,  excited  by  indifferent  foreign  par- 
ticles, were  also  investigated;  and  it  was 
shown  that,  although  the  nodules  may  be 
composed  of  epitheUoid  and  giant-ceUs,  they 
never  contain  tubercle  bacilli,  and  do  not 
caseate — that  is  to  say,  they  are  not  tubercu- 
lous. 

These  observations  have  greatly  elucidated 
the  histology  of  tuberculosis,  and  enable  us 
to  reconcile  some  of  the  conflicting  state- 
ments of  earUer  writers.  Thus  the  epithe- 
lioid and  giant-ceUed  tubercle  of  Langhans 
and  Schiippel,  and  Virchow's  smaU-ceUed 
lymphoid  tubercle,  are  seen  to  represent  dif- 
ferent  stages  of  development  of  the  same 
growth.  The  lymphadenoid  character  of 
tubercle  can  no  longer  be  maintained.  The 
epithelioid  ceU,  the  product  of  the  prolifera- 
tion excited  by  the  bacillus,  must  be  regarded 
as  the  special  ceU  of  tubercle,  as  Eindfleisch 
long  ago  maintained.  A  firesh  light  has 
been  thrown  on  many  obscure  questions  of 


pathology  by  the  researches  of  Koch  and  his 
foUowers.  The  caseous  transformation,  which 
plays  so  important  a  part  in  the  process,  has 
long  been  a  difiaculty,  but  Watson  Cheyne 
suggested,  what  is  highly  probable,  that  it  is 
the  result  of  some  poisonous  chemical  sub- 
stance generated  by  the  baciUus.  The  special 
proclivity  to  tuberculosis  manifested  by  lym- 
phoid structures  is  now  seen  to  depend  on 
the  fact  that  the  bacUU,  so  frequently  enter- 
ing the  body  through  lymphatic  spaces,  are 
first  arrested  in  corresponding  lymph  folUcles 
or  glands,  and  there  is  no  longer  any  neces- 
sity to  invoke  the  hypothesis  of  a  special 
diathesis  of  tissue. 

Dissemination  of  the  disease  in  the  body  is 
the  consequence  of  the  entry  of  the  microbes 
into  the  blood. 

The  pulmonary  veins  and  the  thoracic 
duct  have  been  shown  by  Weigert  and 
Ponfick  to  become  involved  in  the  tubercular 
process  in  certain  cases.  The  former  is  by  far 
the  more  common  and  important  channel  of 
infection,  and  the  baciUi  have  been  found 
in  the  waUs  of  smaU  arteries  and  veins  by 
Koch  and  others.  The  passage  of  bacilli 
from  diseased  lymphatic  glands  into  the 
thoracic  duct  and  subclavian  vein  is  another 
very  common  means  by  which  diffusion  of 
the  disease  is  effected.  The  acute  develop- 
ment of  general  tuberculosis  is  probably 
determined  by  the  sudden  discharge  of  large 
numbers  of  the  bacUU  into  the  circulation. 

The  diathesis  of  organs  admits  of  a 
natural  and  simple  explanation.  The  lungs 
are  so  often  attacked  because,  as  Koch  points 
out,  the  bacilU  are  commonly  introduced 
through  the  air.  The  spread  of  tuberculosis 
through  the  lungs  is  mainly  due  to  inhalation 
of  bacUlary  secretion  from  cavities  into 
distant  bronchioles;  but  local  extension  by 
lymphatic  paths  also  plays  an  important 
part.  The  intestines  are  generaUy  infected 
by  swaUowed  sputum,  the  stomach  escaping 
in  consequence  of  the  protective  action  of  the 
acid  gastric  juice,  not  because  of  the  smaU 
amount  of  lymphoid  tissue  in  its  waUs. 

The  frequent  impUcation  of  the  spleen,  pia 
mater,  and  kidney  in  cases  of  general  tuber- 
culosis is  partly,  and  probably  mainly,  to  be 
explained  by  the  intricate  arrangement  of  the 
circulation  in  these  parts,  favouring  the 
occurrence  of  bacUlary  emboUsm.  But  the 
comparative  immunity  of  organs  like  the 
pancreas,  ovaries,  and  thyroid  gland  has  stiU 
to  be  accounted  for.  The  long-continued 
localisation  of  the  tubercular  process  so  often 
witnessed  in  the  lymphatic  glands,  bones, 
joints,  and  other  parts  of  the  human  body 
cannot  yet  be  completely  explained,  though 
the  smaU  mmaber  of  baciUi  found  in  Such 
lesions  accords  well  with  the  chronicity  of  the 
disease.  Possibly  in  these  very  chronic  forms 
the  lymphatic  vessels  of  the  part  become 
blocked  with  caseous  and  other  products,  and 
thus  extension  is  hindered.    The  occurrence 


1080 


TUBERCLE 


of  primary  tuberculosis  of  deeply  seated 
organs  like  the  kidney,  joints,  and  bones  is 
believed  by  Koch  to  depend  on  arrest  in  the 
capillaries  of  single  infective  germs.  How 
these  enter  the  blood  is  somewhat  uncertain, 
but  it  may  be,  as  Koch  hints,  that  in  many 
instances  the  primary  origin  of  the  disease  in 
these  locahties  is  apparent  only,  infection  being 
the  resvdt  of  an  undetected  tubercular  bron- 
chial or  other  lymphatic  gland.  The  arrest 
of  tubercular  disease  is  attributed  by  the 
same  author  to  some  alteration  in  the  condi- 
tions of  growth  of  the  baciUi  taking  place  in 
the  human  body.  The  solution  of  this  ques- 
tion involves  the  explanation  of  immunity ; 
but  whether  this  be  due  primarily  to  phago- 
cytosis or  to  chemical  action  of  animal  juices 
is  stiU  a  matter  of  dispute.  It  seems  not 
impossible  that  arrest  may  be  to  some  extent 
the  consequence  of  local  inflammatory  and 
other  conditions  favouring  encapsulation  of 
tubercular  foci.    See  Immunity. 

iEiioLOGY. — Without  the  presence  of  the 
tubercle  bacillus  there  can  be  no  tuberculosis. 
From  this  central  point  aU  setiological  inquiry 
must  start.  In  the  early  days  of  Koch's  dis- 
covery it  was  generally  assumed  that  the 
bacillus  is  ubiquitous,  and  that  everyone  is 
constantly  being  exposed  to  its  influence. 
Recent  researches  have  thrown  doubt  on  this 
assertion.  The  inhalation  experiments  of 
Tappeiner,  Koch,  and  others  have  demon- 
strated the  possibility  of  tubercular  infection 
taking  place  through  the  medium  of  the  at- 
mosphere, and  the  fact  that  in  man  the  limgs 
are  affected  more  frequently  than  any  other 
organ  suggested  to  Koch  that  this  is  the 
route  by  which  the  virus  commonly  enters  the 
body. 

Pulmonary  tuberculosis  must,  without 
doubt,  be  regarded  as  the  source  from  which 
the  baciUi  are  derived  in  the  great  majority 
of  instances,  owing  to  the  fact  that  swarms 
of  these  microbes  are  constantly  being  dis- 
charged with  the  sputum.  When  allowed 
to  dry  on  floors,  pocket-handkerchiefs,  cloth- 
ing, bedding,  &c.,  the  sputum  is  liable  to 
become  pulverised,  and  is  then  easily  carried 
about  by  currents  of  air,  and  inhaled  into  the 
air-passages  and  lungs  of  other  persons. 
Experiments  by  Koch  and  his  pupils  have 
proved  that  dried  tubercular  sputum  retains 
its  virulence  for  months ;  hence  the  danger 
of  infection  lasts  long  after  the  sputum  has 
been  expelled  from  the  lungs.  It  may  be 
taken  as  a  weU-estabhshed  fact  that  the 
bacilli  are  not  exhaled  from  the  lung  m.  the 
free  state,  though  they  may  be  ejected  with 
small  particles  of  mucus  by  violent  coughing. 
Attempts  to  discover  them  in  the  air  have 
been  unsuccessful.  Recognising  the  fact  that 
aU  bacilli  are  relatively  heavy  bodies,  and 
therefore  tend  to  sink  in  the  air  and  to  ad- 
here to  foreign  particles.  Cornet  proceeded 
to  investigate  the  deposits  of  dust  in  various 
locahties  in  Berhn.    His  method  consisted  in 


the  inoculation  of  animals  with  dust  collected 
from  the  walls  of  hospitals,  prisons,  asylums, 
and  private  houses,  and  from  the  public 
streets.  The  dust  was  collected  with  a  steril- 
ised spatula  or  sponge,  and  was  thoroughly 
mixed  with  sterilised  broth.  The  fluid  was 
then  injected  into  the  peritoneal  cavity  of 
guinea-pigs  with  strict  antiseptic  precautions. 
Many  of  the  animals  died  rapidly  of  septic 
peritonitis ;  a  few  remained  in  good  health, 
and,  when  killed  after  an  interval  of  two 
months,  were  found  to  be  free  from  tubercular 
disease.  Lastly,  in  a  certain  number  of 
instances  the  animals  developed  tuberculosis. 
As  the  result  of  his  researches.  Cornet  foimd 
that  the  presence  of  the  tubercle  bacillus 
could  frequently  be  demonstrated  by  inocu- 
lation experiments  in  the  dust  of  rooms 
inhabited  by  phthisical  patients;  but  that 
where  the  inmates  had  not  been  tubercular 
no  evidence  of  the  virus  co;ild  be  discovered. 
Further  details  of  this  interesting  and  im- 
portant investigation  cannot  be  given  here. 

Accidental  inoculation  of  a  wound  or  abra- 
sion of  the  skin  of  a  healthy  person  with 
tubercular  sputum  has  been  known  in  more 
than  one  instance  to  cause  tuberculosis.  It 
has  been  thought  that  house-flies  may  act  as 
carriers  of  the  vfrus. 

The  question  of  contagion  between  hus- 
band and  wife  has  been  much  discussed; 
but,  though  there  can  be  no  doubt  that  con- 
tagion does  at  times  occur,  infection  can  with 
more  probability  be  attributed  to  inhalation 
of  dried  sputum.  Instances  of  direct  inocu- 
lation of  the  genito-urinary  apparatus  are 
rare,  whereas  tuberculosis  of  this  system  is 
comparatively  common  in  both  sexes.  The 
marked  liability  of  the  abdominal  organs  of 
children  to  tubercular  affections  points  to  the 
entrance  of  the  virus  through  the  alimen- 
tary canal,  and  attention  has  been  specially 
dfrected  to  mUk,  the  main  article  of  diet  of 
young  children.  Cows  are  known  to  be  very 
prone  to  a  chronic  form  of  tuberculosis, 
'  Perlsucht,'  in  which  the  limgs  and  other 
viscera  are  involved,  but  the  mammary  gland 
itself  is  not  very  often  diseased.  The  flesh 
of  animals  disposed  to  tuberculosis,  such  as 
oxen,  swine,  and  poultry,  is  another  possible 
source  of  infection,  when  insufficiently  cooked; 
but  the  aetiological  importance  of  milk  and 
meat  has  yet  to  be  precisely  defined. 

Although  it  is  no  longer  doubtful  that 
tuberculosis  depends  on  the  invasion  of  the 
bacillus,  the  conditions  necessary  for  the  de- 
velopment of  the  microbe  in  the  human  body 
are  stiU  imperfectly  known.  The  anatomical 
arrangements  of  the  nose,  pharynx,  and 
larynx,  coupled  with  the  ciliary  movement 
of  the  epitheUal  cells  lining  the  respiratory 
tract,  are  eminently  adapted  to  arrest  fine 
particles  of  any  kind  on  their  way  towards 
the  lungs,  and  to  promote  their  extrusion 
from  the  body.  The  extreme  rarity  of  pri- 
mary tuberculosis  of  the  upper  air-passagea 


TUBEEGLE 

lends  indirect  support  to  this  statement. 
Again,  the  slow  growth  of  the  baciUi  must 
operate  against  their  chances  of  taking  root 
■wherever  they  may  be  deposited.  Further- 
more, it  is  probable  that  the  amount  of 
tubercular  dust  inhaled  is  usually  very  small, 
^md  infection  must  be,  to  a  great  extent,  a 
question  of  dose.  The  vital  resistance  of  the 
body,  whether  it  be  exercised  by  its  cells  or 
fluids,  must  be  impaired  by  debilitating  in- 
fluences of  various  kinds.  Insufficient  food 
and  sunlight ;  overcrowding ;  imperfect  venti- 
lation ;  noxious  trades,  especially  those  asso- 
ciated with  much  dust ;  frequent  pregnancies ; 
hyperlactation ;  exhausting  diseases  like  dia- 
betes ;  plem-itic  adhesions,  and  local  conditions 
affecting  the  thoracic  walls ;  diseases  of  th,e 
respiratory  organs,  more  particularly  those 
associated  with  influenza;  feeble  ciliary 
action ;  defects  in  the  epithelial  lining  of  the 
respiratory  tract,  supposed  to  occur  in 
measles,  whooping-cough,  and  scarlatina — 
all  these  are  probably  concerned,  in  varying 
degi-ees,  in  the  production  of  a  certain  pre- 
disposition to  tuberculosis. 

Heredity.  —  Tubercular    Diathesis.  — 
The  fact  that  tuberculosis  so  commonly  affects 
many  persons  in  a  family  was  always  regarded, 
tiU  recent  times,  as  a  sufficient  proof  of  the 
strongly  hereditary  character  of  the  disease  ; 
but  Koch's  discovery  has  led  some  writers  to 
minimise  the  importance  of  heredity,  and  to 
ascribe  an  almost  exclusive  influence  to  the 
bacillus.    The  exponents  of  this  view  would 
explain  the  occurrence  of  tubercular  disease 
in  a  family  by  the  opportunities  of  infection 
which  arise  when  one  member  is  attacked. 
If  we  except  the  very  rare  cases  of  congenital 
tuberculosis,  we  may  assert  that  the  bacillus 
is  not  communicated  by  the  parents  to  the 
foetus — that  is  to  say,  the  disease  itself  is  not 
mherited.    But  there  are  no  facts  contra- 
dicting the  belief  that  a  certain  vulnerability 
or  disposition  to  tuberculosis  is  transmitted 
from_  one  generation  to  another.    In  this 
restricted   sense   we    may  unhesitatingly 
afiirrn  the  existence  of  a  tubercular  predis- 
position or  diathesis,  without  denying  that 
many  cases  of  family  phthisis  are  really  the 
outcome  of  family  infection.  Tubercular  dis- 
ease manifesting  itself  in  the  kindred  of  a 
person  suggests  the  probability,  though  it  is 
no  actual  proof,  that  the  person  akin  pos- 
sesses the  same  diathesis.    The  recognition 
of  the  diathesis  in  the  person  himself  is 
fraught  with  difiiculty.    In  the  first  place,  a 
special  conformation  of  body,  or  '  tubercular 
habit,'  cannot  be  discovered  in  most  cases; 
and,  secondly,  many  of  the  symptoms  of 
scrofula,  supposed  to  indicate  a  predisposition 
to  tubercular  disease,  are  in  themselves  a 
positive  proof  that  the  patient  is  ah-eady 
tuberculous   (see   Scrofula).     No  age  is 
exempt  from  the  disease,  but  it  is  especially 
common  from  the  fifteenth  to  the  twenty- 
fifth  year.    The  belief  is  gaining  ground  that 
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it  is  far  less  rare  in  infants  than  was  formerly 
assumed.  It  is  certainly  not  very  uncom- 
mon in  advanced  life.  The  two  sexes  are 
almost  equally  affected.  Tuberculosis  is  a 
disease  of  civilisation,  and  is  to  be  found 
in  all  populous  communities,  without  much 
regard  to  conditions  of  climate  or  soil. 

Prophylaxis.  — -  This  topic  can  only  be 
alluded  to  very  briefly.  Eecognising  that 
tubercular  sputum  is  a  source  of  infection, 
our  efforts  must  be  directed  to  its  disinfec- 
tion or  complete  destruction.  When  large 
fires  or  furnaces  are  available,  as  in  hospitals, 
the  sputum  should  be  burnt.  In  other  cases, 
it  may  be  treated  with  suitable  disinfectants 
and  discharged  into  the  drains.  The  sputum 
must  on  no  accoimt  be  allowed  to  dry,  and 
should  be  received  into  suitable  earthenware 
spittoons,  containing  carbolic  acid  solution 
(1  in  20).  Patients  should  be  instructed  not 
to  expectorate  into  handkerchiefs,  owing  to 
the  possibility  of  the  dried  sputum  becoming 
diffused  in  the  air.  Contamination  of  clothing, 
bedding,  carpets,  must  be  guarded  against. 
All  body-hnen  and  woollen  articles  should 
be  boiled,  or  otherwise  disinfected,  before 
they  are  sent  to  the  laundry.  Eooms  that 
have  been  inhabited  by  bedridden  patients 
should  be  disinfected. 

Meat  ought  to  be  well  cooked,  and  all 
milk  must  be  boiled,  especially  if  intended 
for  the  use  of  children.  If  the  disease  is 
suspected,  marriage  should,  if  possible,  be 
postponed.  In  the  case  of  husband  or  wife 
becoming  affected,  clear  and  simple  instruc- 
tions should  be  given  as  to  the  precautions 
necessary,  and  it  should  be  explained  that 
the  sputum  constitutes  a  danger.  In  deli- 
cate persons  and  in  children,  more  particu- 
larly after  such  diseases  as  measles,  whoop- 
ing-cough, influenza,  and  typhoid  fever,  aU 
catarrhs,  liowever  trifling  they  may  seem, 
require  careful  treatment.  In  addition,  the 
general  rules  of  personal  hygiene  must  be 
enjoined  in  such  cases.  S.  J.  Gee. 

Percy  Kidd. 

TUBERCULAR    ERUPTIOH"S.  — 

This  term  is  applied  to  eruptions  consisting 
of  small  prominences  of  the  skin.  The  use 
of  the  expression  is  somewhat  arbitrary,  in- 
asmuch as  a  small  tubercle  would  fall  imder 
the  denomination  of  'pimple,'  and  a  large 
tubercle  tmder  that  of  '  tumour.'  It  is  also 
objectionable  on  account  of  its  double  mean- 
ing. Willan  defines  tubercle  to  be  '  a  small, 
hard,  superficial  tumour,  circumscribed  and 
permanent,  or  suppurating  partially.'  In 
this  definition  prominence  and  bulk  alone 
are  regarded ;  and,  as  a  consequence,  in  his 
group  of  tubercular  eruptions  of  the  skin, 
Willan  brings  together  an  incongruous  as- 
semblage of  superficial  growths,  wholly  dis- 
cordant in  their  nature,  some  being  grave 
and  some  only  trivial,  and  of  which  the 
greater  part  can  only  be  dealt  with  under 
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their  separate  heads.  For  example,  he 
enumerates  as  members  of  this  group : 
'  phyma,  verruca,  molluscum,  vitiligo,  acne, 
sycosis,  lupus,  elephantiasis,  frambsesia ; ' 
and  omits  altogether  that  very  important 
group  of  tubercular  eruptions  which  are  due 
to  syphilis.  Erasmus  Wilson. 

TUBEBCULAB  MENINGITIS.— 

A  form  of  meningitis  dependent  on  the  pre- 
sence of  tubercle.  See  Meninges,  Geeebeal, 
Diseases  of. 

TUBEBCULAB     PHTHISIS.  —  A 

synonym  for  pulmonary  consumption  asso- 
ciated with  tubercle.  See  Phthisis  ;  Tuber- 
cle ;  and  Tuberculosis. 

TUBEBCULOSIS.— Synon.  :  Fr.  Tu- 
bercuUsation ;  Tuberculose ;  Ger.  Tuber- 
culose;  TuberTcelbildung. — By  tuberculosis  is 
meant  the  production  of  tubercle.  The  ana- 
tomical and  etiological  aspects  of  tuberculosis 
are  discussed  in  the  articles  on  Scrofula  and 
Tubercle.  The  present  article  is  devoted 
to  the  semeiotic  aspect  of  tuberculosis ;  that 
is  to  say,  to  the  signs  whereby  we  discover 
the  tubercular  process  in  the  Uving  man. 

We  lay  down  two  prime  distinctions  at  the 
outset.  First,  although  tubercle  tends  to  be 
disseminated  more  or  less  widely,  yet  it 
commonly  affects  some  one  organ  more  than 
the  rest,  so  that  during  life  this  organ  alone 
seems  to  suffer.  Wherefore  tuberculosis  is 
distinguished  according  to  the  organ  most 
affected,  a  rule  to  which  there  is  but  one  ex- 
ception— namely,  the  form  of  tuberculosis 
which  does  not  predominate  in  any  part, 
which  is  a  disease  of  the  whole  substance, 
which  resembles  typhus  or  enteric  fever,  and 
which  will  be  described  presently.  Secondly, 
tubercxilosis  is  acute  or  chronic ;  words 
which  we  take  in  their  common  meaning, 
without  further  definition. 

In  the  article  on  tubercle  will  be  found  a 
list  of  the  organs  prone  to  tubercle.  The 
signs  of  the  corresponding  local  forms  of 
tuberculosis  are  described  in  the  appropriate 
articles.  We  speak  of  tubercular  pleurisy, 
peritonitis,  pericarditis,  meningitis  ;  tuber- 
cular disease  of  the  fauces,  of  the  intestines, 
of  the  larynx;  pulmonary  tuberculosis  or 
phthisis;  tubercle  of  the  kidneys,  of  the 
genito-urinary  passages;  of  the  lymphatic 
glands,  of  the  suprarenals,  of  the  testicles, 
of  the  brain,  of  the  skin,  of  the  choroid,  and 
of  other  parts.  . 

Tuberculosis  tends  to  be  chronic.  But 
some  of  its  forms  are  acute,  specially  tuber- 
cular meningitis,  tubercular  pericarditis, 
acute  pulmonary  tuberculosis,  and  the  ty- 
phoid disseminated  form  of  the  disease. 

Acute  typhoid  tuberculosis. — The  signs  of 
this  disease  may  be  summed  up  thus  :  Fever, 
and  the  usual  attendants  thereof;  without 
signs  of  local  inflammation,  or  of  typhus  or 


enteric  fever.  Marked  by  the  thermometer, 
the  fever  is  not  high,  seldom  rising  above 
103°.  The  face  devoid  of  expression,  pale  or 
dusky.  The  patient  heavy,  loth  to  be  dis- 
turbed, but  answering  to  the  point.  Sleep 
disturbed  ;  much  dreaming.  Progressive 
emaciation.  Skin  dry  and  harsh ;  no  erup- 
tion. Tongue  dry,  sordes  on  teeth,  thirst. 
BeUy  not  distended ;  spleen  large.  Nausea, 
vomiting  ;  bowels  costive  and  stools  pale,  or 
temporary  looseness  with  yeUow  stools.  Fre- 
quent short  cough ;  no  expectoration ;  no 
physical  signs  of  disease  in  chest,  except, 
perhaps,  of  slight  catarrh.  Pulse  frequent 
and  weak.  Urine  high-coloured.  In  a  case 
such  as  this,  probability  would  become  cer- 
tainty if  tubercles  were  discovered  in  the 
choroid.  Trousseau  says  that  headache  more 
or  less  severe,  and  delirium  more  or  less 
violent,  may  be  present. 

The  onset  is  somewhat  siidden  ;  the  dura- 
tion, from  three  to  six  weeks  ;  and  the  termi- 
nation, death.  We  may  suppose  that  sUght 
forms  of  the  disease  end  in  recovery;  but 
proof  is  difficult  or  well-nigh  impossible. 

Treatment. — The  treatment  of  acute  tuber- 
culosis is  the  same  as  that  of  any  severe 
fever ;  for  instance,  typhus.    See  Phthisis. 

S.  J.  Gee. 
Percy  Kidd. 

TUBULAB.  —  A  peculiar  quality  of 
sound,  indicated  by  the  name,  either  ehcited 
by  percussion,  or  heard  on  auscultation, 
in  certain  conditions.  See  Physical  Ex- 
amination. 

TUMOUBS.— Synon.  :  Fr.  Tumewrs  ; 
Ger.  Geschwiilste. 

Definition. — In  the  broadest  sense  of  the 
word,  a  tumour  signifies  a  swelling,  and 
must  therefore  include  conditions  so  far 
apart  as  a  phantom-tumour,  a  hypertrophied 
muscle,  an  abscess,  a  hernia,  or  a  cancer; 
but  in  its  more  restricted  sense  its  appUca- 
tion  is  confined  to  a  swelling  ccmsed  by  some 
form  of  new-growth. 

Classification. — The  separation  of  new- 
growths  into  benign  and  mahgnant,  though 
very  useful  as  an  approximate  clinical  dis- 
tinction, is  not  admissible  in  a  scientific  dis- 
cussion. Nor  again  is  one  that  is  founded  upon 
the  seat  or  shape  of  the  tumour  sufficiently 
accurate  for  the  purpose.  This  arrangement 
would  involve  such  antiquated  terms  as 
parenchymatous  or  superficial,  nodules,  in- 
filtrations, fungus-growths,  &c.  The  true 
classification  must  depend  upon  the  actual 
struct\ire,that  is,  the  microscopical  characters 
of  the  growth.  Such  a  classification  is  the 
following : — 

A.  Tumours  composed  of  a  normal 
tissue  of  the  adult  human  body,  or 
of  such  a  tissue  very  slightly  modi- 
fied.—(1)  Fibroma,  hard  and  soft,  mcluding 
Cheloid;  (2)  Lipoma;  (3)  Chondroma;  (4)  Os- 


TUMOUES 


1083 


teoma  ;  (5)  Papilloma  (warts  and  corns) ; 
(6)  Adenoma;  (7)  Lymphoma;  (8)  True 
myoma,  including  Myo-fibroma ;  (9)  True 
Neuroma ;  (10)  Angioma ;  and  (11)  Lymph- 
angioma. 

B.  Tumours  consisting  of  some 
modification  of  embryonic  connec- 
tive tissue,  that  is,  the  Sarcomas.  (1) 
Eound-celled  sarcoma,  including  Glioma ; 
(2)  Oval-celled  sarcoma;  (3)  Spindle-celled 
sarcoma,  large  and  small ;  (4)  Alveolar  sar- 
coma ;  (6)  Mixed  sarcoma ;  (6)  Myeloid  sar- 
coma; (7)  Myxoma;  (8)  Osteo-sarcoma ;  (9) 
Chondro-sarcoma ;  (10)  Melanotic  sarcoma  ; 
(11)  Fatty  sarcoma  ;  and  (12)  Psammoma. 

C.  Tumours  consisting  of  a  modifi- 
cation of  epidermic,  epithelial,  and 
secreting-gland  structures. — (1)  Can- 
cers ;  and  (2)  Eodent  ulcer.  These  forms  of 
new-growth  are  described  in  special  articles. 
See  Cancer  ;  and  Eodent  Ulcer. 

D.  Tiimours  consisting  of  an  in- 
flammatory growth.  —  (1)  Simple. — 
Granulation-tumours,  Osteophytes,  &c.  (2) 
Specific.  —  Depending  on  the  presence  of 
syphilis,  tubercle,  struma,  leprosy,  glanders, 
actinomycosis,  and  other  parasitic  organisms. 

The  inflammatory  tumours  included  under 
this  class  do  not  come  strictly  within  the 
scope  of  the  present  discussion ;  its  various 
sub-divisions  must  be  sought  under  the  de- 
scription of  the  diseases  which  give  rise  to 
them,  in  the  several  articles  bearing  their 
respective  names. 

E.  Cysts. — This  division  is  also  dealt 
with  in  a  separate  article.    See  Cysts. 

A.  Tujnours  composed  of  a  normal 
tissue  of  the  adult  human  body. — 

In  this  class  are  included  representatives 
of  each  of  the  primary  tissues  of  the  adult 
body.  The  members  of  it,  therefore,  differ  I 
widely  in  structure  and  appearance  ;  but  they  ! 
are  distinguished  from  those  of  the  second 
and  third  classes  by  one  important  feature, 
namely,  that,  though  often  multiple,  they 
show  little  or  no  tendency  to  return  after  com- 
plete removal— that  is,  they  are  essentially 
benignant.  To  this  may  be  added  another 
less  characteristic  distinction,  namely,  that 
they  have  but  little  tendency  to  ulcerate; 
and  that,  as  a  result,  if  they  interfere  with 
life  at  all,  it  is  by  pressure  on  important 
organs,  or  in  such  an  accidental  way  as  by 
the  bleeding  which  may  result  from  a  uterine 
fibroid,  rather  than  by  the  production  of 
direct  constitutional  disturbance. 

1-  Fibromata. —  Definition. — Tumours 
consisting  simply  of  fibrous  tissue  or  some 
modification  of  it. 

Varieties,  Clinical  Characters,  and 
Microscopical  Appearances.  —  Fibromata 
may  be  divided  into  hard  and  soft  fibro- 
mata. 

(a)  Soft  fibrous  tumoitrs.— The  soft  fibro- 
mata are  simple  masses  of  connective  tissue. 


occurring  in  the  submucous  or  subcutaneous 
structures,  and  generally,  but  not  always, 
more  or  less  pedunculated.  In  many  cases 
there  are  overgrown  papillae  on  the  surface  ; 
and  overgrown  and  distorted  glands  of  the 
skin  or  mucous  membrane  are  often  entangled 
amongst  the  meshes  of  the  tumour.  The 
subcutaneous  variety  occurs  in  all  parts  of 
the  body,  but  is  perhaps  most  common  in  the 
labia  majora  and  the  lower  limbs ;  and  to  it 
the  name  of  molluscum  fibrosum  has  been 
applied.  These  tumours  often  contain  a 
considerable  amount  of  fat,  and  thus  ap- 
proach the  lipomata.  They  often  appear 
oedematous ;  and  may  undergo  calcareous 
or  other  forms  of  degeneration.  The  sub- 
mucous variety  includes  the  simple  polypi  of 
the  nose  and,  if  such  occur,  of  the  middle 
ear.  In  these  the  fibrous  tissue  is  some- 
what modified ;  the  ordinary  connective- 
tissue  ceUs,  oval,  oat-shaped,  or  branched, 
being  embedded  in  a  more  or  less  copious 
gelatinous  (?  mucous)  matrix.  Such  tu- 
mours are  nearly  related,  on  the  one  hand, 
to  the  myxomata,  and  are  ■  covered  by 
a  mucous  membrane  corresponding  to  the 
region  in  which  they  occur — ciliated,  for 
example,  in  the  nose  (fig.  161),  and  columnar 
ki  the  intestine.  On  the  other  hand,  they 
often  contain  in  their  interior  the  character- 
istic glands  of  the  part  they  affect,  and  thus 
approximate  to  the  adenomata.  To  the  naked 
eye  they  have  a  gelatinous  appearance.  The 
reader  wUl  observe  that  the  varieties  of  ele- 
phantiasis, a  disease  which  presents  a  com- 
plex structure,  are  not  included  under  this 
heading. 

(&)  Hard  fibrous  tumours. — These  tumours 
are  made  up  of  pure  fibrous  tissue,  but  it  is 
very  difiicult  to  draw  the  line  between  them 
and  some  forms  of  sarcoma.  They  are 
firm,  usually  encapsuled,  and  often  peduncu- 
lated. To  the  naked  eye  a  section  is  white 
or  pinkish,  and  presents  an  appearance  as  if 
its  component  parts  were  arranged  concen- 
trically round  a  number  of  points.  This 
appearance  is  more  marked  on  microscopic 
examination,  which,  while  it  shows  this  con- 
centric arrangement  in  bundles  that  have 
been  cut  across,  exhibits  others  which  have 
been  divided  longitudinally  {see  fig.  160). 
Hard  fibromata  occur  in  many  situations:  in 
the  subcutaneous  tissue,  including  amongst 
others  the  cheloid  tumours,  the  fibrous  tu- 
mours of  the  pinna,  which  are  sometimes 
caused  by  the  piercing  of  the  ears  for  ear- 
rings, or  may  result  firom  the  hsematomata 
not  infrequently  met  with  in  idiots,  and  some, 
at  least,  of  that  peciHiar  class  of  tumours 
called  '  the  painful  subcutaneous  tubercle  ' ; 
in  submucous  tissues,  including  many  of  the' 
naso-pharyngeal  polypi,  and  some  of  the 
fibrous  tumours  and  polypi  of  the  uterus  ;  in 
connexion  with  the  periosteum,  including 
the  fibrous  epulis,  which  probably  often  starts 
as  a  myeloid,  the  so-called  fibrous  tumours 
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of  bone,  and,  according  to  some  authorities, 
though  this  is  doubtful,  some  kinds  of  sub- 
ungual exostosis;  in  nerves,  including  the 
common  neuromata,  and  bulbous  nerves  in 
a  stump ;  and  in  the  intermuscular  planes. 
They  are  liable  to  various  forms  of  degene- 
ration ;  they  often  calcify ;  and  those  in 
connexion  with  the  periosteum  may  undergo 
ossification.  Some  fibrous  tumours  caiise 
serious  danger  to  life  from  the  position  they 
occupy ;  it  will  be  enough  to  cite  the  cases 
of  naso-pharyngeal  polypi,  and  polypi  of  the 
uterus. 

Treatment.  —  Fibromata  can  only  be 
treated,  if  interference  of  any  kind  be  neces- 
sary, by  complete  removal,  the  nature  of  the 
operation  depending  upon  the  position  of  the 
growth.  If  completely  removed,  they  have 
no  tendency  to  recurrence. 

2.  Lipoma.  —  Definition.  —  A  tumour 
composed  of  normal  adipose  tissue. 

Vaeieties  and  Clinical  Characters.  — 
Occasionally  more  or  less  local  hypertrophies 
of  the  subcutaneous  fatty  layer  occur,  and 
merit  almost  the  designation  of  a  tumour; 
but  the  true  lipoma  is  a  pretty  well-defined 
tumour,  made  up  of  a  larger  or  smaller 
number  of  overgrown  fat-lobules.  These  are 
sometimes  of  enormous  size,  so  that  only  two 
or  three  are  found  in  a  tumour  of  considerable 
dimensions.  The  skin  presents  a  very  charac- 
teristic dimpling,  when  moved  to  and  fro  over 
such  a  subcutaneous  fatty  timiour.  The  super- 
ficial parts  of  the  mass  may  generally  be  easily 
separated  from  the  surrounding  structures 
during  an  operation  for  its  removal ;  but  the 
deeper  parts,  often  consisting  of  smaller 
lobules,  and  generally  containing  a  vessel  of 
some  magnitude,  require  more  careful  enu- 
cleation. Fatty  tmnours  are  met  with  in  all 
parts  of  the  body  in  which  adipose  tissue  is 
normally  developed.  The  writer  once  met 
with  a  fatty  tumour  inside  the  spinal  column. 
They  may  occur  congenitally,  but  are  more 
common  in  middle  and  advanced  life.  They 
are  often  multiple,  and  are  apparently  in 
some  cases  developed  as  the  result  of  pres- 
sure ;  and  sometimes  they  are  remarkably 
symmetrical.  They  involve  no  danger  to 
life,  but  are  often  very  painful,  as  the  result 
of  pressure  upon  cutaneous  nerves.  Micro- 
scopically, the  structure  is  that  of  ordinary 
adipose  tissue. 

Treatment. — Though  fatty  tumours  are 
said  to  shift  their  position,  and  sometimes 
to  diminish  in  size  spontaneously,  they  are 
not  to  be  dispersed  by  internal  remedies  or 
external  applications.  If  necessary,  they 
must  be  removed  by  the  knife,  an  operation 
which,  as  already  mentioned,  is  usually 
easy.  It  is  to  be  observed  that  recurrence 
may  take  place  unless  they  be  completely 
removed. 

3.  Chondromata.  —  Definition.  —  Tu- 
mours made  up  altogether,  or  in  great  mea- 
sure, of  cartilage. 


Varieties,  Course,  and  Clinical  Charac- 
ters.— Cartilage-tumours  may  be  divided 
into  those  which  grow  in  coimexion  with  a 
hone ;  and  those  which  are  developed  in  the 
soft  parts. 

Ga/rtilaginous  tumov/rs  growing  m  con- 
nexion with  bone. — These  may  be  again  sub- 
divided into  those  which  grow  from  the  sur- 
face of  the  bone — ecchondromata ;  and  those 
which  grow  from  the  interior — enchondro- 
mata.  The  latter  are  the  simplest  form  of 
cartilage-tumoiurs ;  they  commence  usually 
during  the  period  of  adolescence,  and  affect 
by  preference  the  fingers  and  toes,  but  are 
occasionally  foimd  elsewhere ;  they  are  almost 
always  multiple,  but  never  show  a  malignant 
tendency ;  they  may  reach  a  very  consider- 
able size  ;  and  they  are  generally  coated  with 
a  thin  layer  of  bony  tissue.  The  ecchondro- 
mata, are  developed,  as  a  rule,  during  a  later 
period  of  life ;  are  found  in  connexion  with 
any  of  the  bones  of  the  body ;  and  often  attain 
an  enormous  size,  as,  for  example,  in  the 
pelvis.  Some  of  these  tumours,  to  which 
Virchow  has  given  the  name  of  osteoid 
chondroma,  such  as  are  occasionally  found 
forming  elongated  swellings  in  the  shaft  of  a 
long  bone,  present  a  high  degree  of  malig- 
nancy, recurring  as  such  in  distant  parts  of 
the  body. 

Cartilaginous  tumours  of  the  soft  parts. — 
These  tumours  occur  principally  in  connexion 
with  certain  glands,  and  especially  in  the 
neighbourhood  of  the  parotid,  and  in  the 
testicle.  It  has  been  suggested  that  they 
may  originate  from  some  remains  of  fcetal 
structures.  Rarer  situations  for  such  tumours 
are  the  submaxillary  gland,  the  breast,  the 
ovary,  the  lacrymal  gland,  the  kidney,  and, 
it  is  said,  the  lung.  These  tumours  are  com- 
paratively seldom  pm-e,  but  are  usually  mixed 
with  myxomatous,  adenoid,  or  sarcomatous 
structmre ;  the  degree  of  such  admixture  de- 
termining in  great  part  the  benignness  or 
malignancy  of  the  growth. 

An  account  of  the  so-called  ossifying 
chondromata  is  given  under  heading  4. 

Naked-Eye  Appearances. — Cartilaginous 
tumours  vary  very  much  in  density ;  the 
hardest  contain  fibrous  tissue,  and  are,  in 
fact,  fibro-cai-tilaginous  growths ;  the  softest 
are  very  soft,  and  are  very  closely  related  to 
the  myxomata ;  indeed,  it  may  be  held  that 
many  myxomata  are  merely  varieties  of  chon- 
droma. Some  chondromata  soften,  either  in 
many  parts  or  in  the  centre,  givmg  rise  to 
one  or  more  cysts  in  the  interior ;  the  burst- 
ing of  such  may  lead  to  a  permanent  sinus. 
Other  forms  of  degeneration  are  not  imcom- 
mon,  and  especially  calcification.  True  ossifi- 
cation is  not  rare. 

Microscopical  Characters.— Microscopi- 
cally the  structure  often  differs  widely  in 
different  specimens  of  chondroma,  and  in 
different  parts  of  the  same  timiour ;  the  ma- 
trix may  be  hyaline  or  fibrous ;  and  the  ceUs 
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Pig.  163.  Ossifying  Ohondroma.         Fig.  165.  Eiicloiidroma  (of  Orbit).  Fig.  166.  Myeloid  of  Jaw. 


All  drawn  to  the  same  scale  {  x  87  diameters). 
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rotmd,  irregular,  stellate,  or  much-branched 
(figs.  164  and  165).  It  will  easily  be  under- 
stood that  with  a  soft  hyaline  matrix  and 
much-branched  cells,  the  appearance  of  myx- 
oma is  very  closely  simulated. 

Tbeatment. — Bearing  in  mind  the  great 
variety  of  these  tumom-s,  it  will  be  seen  that 
it  is  impossible  to  sum  up  the  treatment  of 
them  in  a  few  words.  The  simple  enchon- 
dromata  of  the  fingers  should  only  be  removed 
to  cure  deformity  or  similar  inconvenience. 
As  a  rule,  other  forms  should  be  removed  as 
early  as  possible;  but  many  chondromata 
spring  from  regions  which  are  altogether  be- 
yond the  reach  of  the  surgeon's  knife. 

4.  Osteomata. —  Definition. — Tumours 
composed  of  bone. 

Varieties. — If  the  inflammatory  exostoses 
be  excluded,  such  as  those  which  are  found 
round  a  joint  affected  with  chronic  rheumatic 
arthritis,  or  those  which  depend  upon  the 
ossification  of  a  node,  or  of  inflammatory 
products  in  the  external  auditory  meatus, 
we  may  divide  this  class  of  tumours  as 
foUows : — 

(a)  Osteomata  developed  as  such  on  the 
exterior  of  a  bone,  including  the  ivory  ex- 
ostosis— periosteal  exostoses. 

(b)  Osteomata  developed  as  such  in  the 
interior  of  a  bone — enostoses, 

(c)  Pedunculated  exostoses. 

(d)  Osseous  tumours  of  the  soft  parts. 

(e)  Osseous  tumours  produced  by  the  ossi- 
fication of  other  kinds  of  new-growths. 

(f)  And  lastly  (though  not  strictly  coming 
xmder  the  same  category)  the  odontomata. 

(a)  Periosteal  exostoses.  —  These  are 
irregular  bony  tumomrs,  appearing  usually 
in  adult  life ;  they  are  directly  continuous 
with  the  bone  from  which  they  spring ;  and 
are  composed  sometimes  of  cancellous  struc- 
ture, with  a  thin  coating  of  compact  tissue, 
but  much  more  h-equently  of  denser  material. 
They  most  often  affect  the  bones  of  the  face, 
where  they  produce  horrible  and  distressing 
deformities  ;  but  are  also  found  on  the  skuU, 
in  the  meatus  of  the  ear,  or,  more  rarely,  on 
the  long  bones.  From  the  importance  of 
the  neighbouring  structures  it  is,  in  most 
cases,  impossible  to  remove  them,  but  where 
it  is  possible  and  advisable,  as  for  example 
in  the  ear,  they  should  be  removed  with  the 
gouge  and  hammer,  or  by  means  of  a  drill. 
Some  of  these  tumours  are  of  extreme 
density,  and  have  hence  been  called  ivory 
exostoses ;  these,  when  they  affect  the  upper 
jaw,  their  commonest  seat,  must  be  distin- 
guished from  the  odontomata,  to  be  presently 
described. 

(b)  Enostoses.— 'EnoBtoBBB  need  only  be 
mentioned  in  order  to  point  out  their  extreme 
rarity;  but  it  naay  be  remarked  that  many 
of  the  last-described  series  of  tumours  prob- 
ably spring  from  the  diploe  of  the  cranial 
bones,  and  should  thus,  perhaps,  more 
properly  be  included  under  this  heading. 


(c)  Pedtonculated  exostoses, — The  pedun- 
culated exostosis,  or  ossifying  chondroma,  is 
a  subperiosteal  chondroma,  with  a  tendency 
to  ossification,  developed  in  young  people, 
near  the  junction  of  an  epiphysis  with  a 
diaphysis. 

Pedunculated  exostoses  approach  the 
spherical  shape,  but  are  sometimes  irregu- 
lar or  flattish,  and  often  tuberculated.  The 
peduncle  varies  in  its  relative  size,  the 
growth  being  often  nearly  sessile.  On  sec- 
tion the  tumour  shows  a  layer  of  periosteum 
superficially ;  beneath  this  is  a  layer  of 
cartilage,  sometimes  thick,  sometimes  almost 
imperceptible.  The  deeper  part  of  the  car- 
tilaginous layer  is  calcified,  and  looks  Hke 
imperfectly  formed  bone.  The  centre  of  the 
tmnour  consists  of  true  bone,  with  Haversian 
systems  complete,  and  is  directly  continuous 
with  the  tissue  of  the  bone  itself.  The  can- 
ceUi  are  sometimes  dilated  so  as  to  form 
actual  cysts  containing  clear  fluid.  In  adult 
hfe  the  layer  of  cartilage  disappears,  and  the 
tumours  cease  growing. 

The  microscopical   appearance  answers 
exactly  to  the  structure  which  is  apparent 
.  to  the  naked  eye  (fig.  163). 

These  tumours  occur  most  often  near  the 
ends  of  the  long  bones,  but  may  be  found 
elsewhere ;  on  the  scapula,  for  example.  They 
are  often  multiple  and  symmetrical,  and  if 
multiple  are  frequently  hereditary.  In  certain 
situations,  as,  for  instance,  on  the  inner  side 
of  the  knees,  they  may  cause  much  incon- 
venience, from  the  pain  produced  by  pressure 
as  in  riding,  or  from  the  catching  and  sudden 
slipping  over  the  tumour  of  tendons  or  other 
fibrous  structures  in  the  neighbourhood. 
For  this  reason,  or  from  their  size,  they  may 
require  removal.  This  may  be  done  freely 
if  antiseptic  precautions  be  adopted ;  other- 
wise the  opening  of  the  cancellous  structure 
of  the  bone,  and,  the  danger  of  wounding  the 
contiguous  jouit,  may  perhaps  involve  greater 
risk  than  the  amount  of  inconvenience  en- 
tailed by  the  tumour  would  justify.  They 
have  sometimes  been  either  purposely  or 
accidentally  separated  from  their  attachment 
by  a  blow,  without  inflicting  a  wound  on  the 
soft  parts  at  aU.  Unless  the  whole  cartilage- 
layer  be  removed,  recurrence  will  probably 
happen,  as  growth  of  the  tumour  takes  place 
by  increase  of  this  layer  only,  the  process 
of  calcification  and  subsequent  ossification 
being  secondary  and,  so  to  speak,  accidental. 

(d)  Osseous  tumours  of  the  soft  parts. — 
These  osteomata  are  also  uncommon.  They 
include  such  conditions  as  the  following : 
tumours  springing  from  the  periosteum,  but 
not  actually  united  to  the  bone ;  ossifying 
chondromata  not  connected  with  the  bone ; 
detached  exostoses ;  ossification  taking  place 
in  muscles  or  tendons,  such  as  that  which 
is  occasionally  met  with  in  the  adductor 
longus ;  and  perhaps  some  other  varieties  of 
greater  rarity. 
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(e)  Osseous  tumours  produced  by  the 
ossification  of  other  kinds  of  new-growths. — 
These  are  only  secondarily,  and  often  only 
partially,  worthy  of  the  name  of  osteomata ; 
they  are  the  result  of  a  process  of  ossifica- 
tion taking  place  in  tumours  of  a  different 
nature  originally,  such  as  fibromas  or  sar- 
comas. It  must  be  remembered  that,  while 
calcification  of  new-growths  is  a  common 
form  of  degeneration,  the  occurrence  of  true 
ossification  is  very  rare. 

(/)  Odontomata.  —  Odontomata  are 
tumours  composed  of  one  or  more  of  the 
constituents  of  the  teeth.  The  simplest 
variety  consists  of  a  sort  of  exostosis  from 
the  fang.  These  are  usually  of  small  size, 
and  may  extend  from  one  tooth  to  another. 
Such  tumours  are  composed  altogether  of 
cement.  The  other  kind  is  more  or  less  | 
covered  with  enamel,  and  contains  dentine  | 
and  cement  in  varying  proportions;  these, 
the  true  odontomata,  may  sometimes  attain 
a  very  considerable  size.  They  are  only 
found  in  connexion  with  the  jaws. 

5.  Papillomata.  —  Definition.  —  Papil- 
lary and  villous  over-growths,  whether  occur- 
ring on  the  mucous  membrane,  skin,  or 
serous  membrane,  which  do  not  present 
maUgnant  characters. 

Varieties  and  Symptoms. — Mucous  papU- 
lomata  are  found  on  the  lips,  tongue,  and 
soft  palate,  and  in  the  larynx  ;  in  the  intes-  j 
tines,  especially  at  the  lower  part ;  round 
the  anus  (condylomata) ;  in  the  bladder  (the 
simple  villous  tumour) ;  on  the  conjunctiva ; 
and  at  the  orifice  of  the  female  meatus 
urinarius.  Epidermic  papillomata  include 
warts  and  corns,  and  may  occur  on  any  part 
of  the  skin ;  those  about  the  external  genitals 
may  reach  an  enormous  size,  and  are  fre- 
quently the  result  of  gonorrhoea.  The  serous 
and  synovial  papillomata  are  more  rare ; 
imder  this  class  must  be  named  the  Pac- 
chionian bodies,  and  the  enlarged  synovial 
fringes  which  are  often  the  commencements 
of  loose  bodies  in  joints.  Many  papOlomata 
are  of  syphilitic  origin;  others  may  be 
caused  by  local  irritation,  as,  for  instance, 
the  cadaveric  wart,  in  which  the  papillary 
growth  is  accompanied  by  inflammation  and 
suppuration  beneath  the  skin.  But  with 
regard  to  the  last-named  affection  it  must 
be  added  that  recent  observations  point  to 
its  dependence  on,  or  constant  association 
with,  the  presence  of  the  tubercle  bacUlus. 

Naked-Eye  Appearances.  —  The  naked- 
eye  appearances  vary  very  much  with  the 
locality  in  which  the  growths  are  developed ; 
but  they  present  this  character  in  common, 
that  they  are  obviously  composed  of  the 
papUlee  or  villi  of  the  part  from  which  they 
grow,  though  these  may  be  of  much  more 
than  the  natural  size.  Those  springing  from 
mucous  and  serous  membranes  are  soft,  and 
usually  moist  on  the  surface ;  while  epider- 
mic papillomata  are  dry  and  hard. 


Microscopical  Characters. — Microscopi- 
cally papillomata  are  made  up  of  connective 
tissue  containing  numerous  vessels,  covered 
by  the  characteristic  epithelium  or  epidermis 
of  the  part  (fig.  7,  vol.  i.  p.  270).  The  arrange- 
ment of  the  connective  tissue  and  epithelial 
elements  is  a  close  imitation  of  that  of  the 
normal  tissues  from  which  they  grow.  The 
microscopical  structure  of  the  benign  poly- 
pus of  the  intestine  (fig,  10,  vol.  i.  p.  270)  is 
hardly  to  be  distinguished  from  that  of  many 
malignant  growths  in  this  situation.  See 
Cancer. 

Treatment. — If  affecting  the  larynx  or 
bladder,  papillomata  may  give  rise  to  dis- 
tressing and  dangerous  symptoms,  and  may 
necessitate  severe  operations  for  their  extir- 
pation. Those  which  occur  on  accessible 
parts  are  generally  removed  without  any 
risk,  except  such  as  arises  from  their  great 
vascularity ;  and  show,  as  a  rule,  but  httle 
tendency  to  recur  after  complete  removal. 
The  common  wart,  however,  often  gives  great 
trouble.  Various  caustics  may  be  used,  such 
as  the  acid  nitrate  of  mercury,  fuming  nitric 
acid,  caustic  potash,  acetic  acid,  or  nitrate  of 
silver  ;  salicylic  acid  is  also  often  extremely 
useful ;  but  while  these  remedies  are  some- 
times eflicacious,  the  warts  will  often  recur 
with  the  greatest  possible  inveteracy.  At  the 
same  time  it  miist  be  remembered  that  they 
frequently  show  a  most  capricious  tendency 
to  spontaneous  cure  ;  the  surgeon  will  some- 
times be  mortified  at  finding  that  while  his 
energies  have  been  devoted  with  but  partial 
success  to  the  cure  of  one  or  two  out  of  an 
extensive  crop  of  these  growths,  the  remainder 
have,  in  the  meantime,  spontaneously  disap- 
peared. The  cadaveric  or  dissecting-room 
wart  is  best  treated  in  the  early  stages  by 
soothing  applications,  and  may  perhaps  be 
cured  by  the  external  use  of  belladonna ; 
should  this,  however,  prove  imsuccessful,  the 
employment  of  a  powerful  caustic  must  be 
resorted  to  (see  Post-Mortem  Wounds). 
The  best  local  treatment  for  condylomata 
and  gonorrhoeal  warts  is  the  appUcation  of 
some  desiccating  powder,  such  as  dried  alum. 
It  is  well  to  remember  that  warts  which  re- 
main a  long  time  imcured  are  apt  to  become 
epitheliomatous ;  and  not  only  so,  but  that 
any  chronic  irritation,  whether  from  the  ap- 
plication of  insufl&cient  methods  of  ciure  or 
other  causes,  is  likely  to  lead  to  the  same 
result. 

6.  Adenomata.  —  Definition.  —  An  ill- 
defined  group  of  tumours,  a  typical  member 
of  which  is  essentially  non-mahgnant,  and  is 
made  up  of  tissue  exactly  resembling  that  of 
the  gland  from  which  it  springs  ;  but  the  de- 
partinres  from  the  ordinary  tj'pe  are  so  many 
and  so  varied,  and,  at  times,  so  indefinite, 
that  it  becomes  impossible  to  draw  a  clear 
line  between  the  adenomata  and  the  car- 
cinomata,  or  indeed  between  the  adenomata 
and  the  sarcomata. 


(a)  Adenoma  of  the  Sweat-glands. — This 
class  is  said  to  include  some  non-ulcerating 
cutaneous  tumours  (the  tubular  epitheliomata 
of  some  authors)  ;  and  some  ulcerating 
ones — the  cancroids  or  rodent  ulcers  have 
been  erroneously  placed  under  this  heading. 
See  EoDENT  Ulcer. 

(6)  Adenoma  of  the  Sebaceous  Glands. — 
This  is  a  rare  tumour,  growing  on  different 
parts  of  the  skin. 

Though  not  strictly  a  tumour,  that  local 
hypertrophy  of  the  skin  of  the  nose,  to  which 
the  popular  name  of  '  grog-blossom  '  has  been 
given,  must  be  mentioned  here.  This  forms 
a  nodular  purplish  tumour,  growing  from  the 
end  of  the  nose,  and  often  reaching  an  enor- 
mous size.  When  cut  into,  it  bleeds  freely, 
and  exudes  from  innumerable  cavities  in  its 
interior  an  inspissated  sebaceous  secretion. 
Microscopically  it  is  seen  that  the  connective 
tissue  and  the  vessels  are  hypertrophied,  as 
well  as  the  sebaceous  glands.  The  treatment 
consists  in  removal  by  the  knife ;  and  cica- 
trisation generally  occurs  with  wonderful 
rapidity.    Eecurrence  is  not  uncommon. 

(c)  Adenoma  of  the  Mucous  Glands. — 
Under  this  heading  might  be  included  some 
of  the  simple  polypi  of  the  nose  {see  Fibro- 
mata). ^  The  best  representation,  however, 
is  the  simple  polypus  of  the  rectum.  This  is 
a  sessile  or  pedunculated  roundish  tumour, 
occurring  mostly  in  children  and  young  sub- 
jects.   It  bleeds  freely  from  the  surface,  and 
is  often  the  cause  of  painful  and  somewhat 
troublesome  symptoms,  amongst  which  pro- 
lapsus ani  is  the  most  common.  Microscopi- 
cally it  consists  of  tissue  closely  resembling 
that  of  the  mucous  membrane  of  the  rectum, 
but  the  hypertrophied  foUicles  are  often  em- 
bedded in  a  tissue  very  similar  to  that  which 
forms  the  basis  of  the  mucous  polypus  of  the 
nose  (fig.  10,  vol.  i.  p.  270).  The  treatment  is 
by  removal  either  with  the  knife  or  Hgature, 
or  some  form  of  snare  or  ecraseur.  Eecur- 
rence does  not,  as  a  rule,  take  place. 

As  is  stated  in  the  article  Cancer,  and  as 
is  shown  m  figs.  10  and  11,  vol.  i.  p.  270,  it  is 
often  almost  impossible  to  distinguish,  by 
their  microscopical  appearances,  the  simple 
adenomata  of  the  large  intestine  from  the 
malignant  growths  affecting  the  same  struc- 
tures. The  same  observation  applies  to  many 
tumours  of  the  jaws,  such  as  that  in  fig.  18, 
vol.  i.  p.  270,  which,  though  classed  amongst 
the  adenoids,  often  exhibit  a  high  degree  of 
malignancy. 

(d)  Adenoma  of  the  Breast. — The  most 
typical  adenoma  of  the  breast  is  a  rounded 
tumour  of  moderate  size,  occurring  often  at 
the  margm  of  the  gland  and  frequently  near 
the  axillary  border,  completely  encapsuled 
and  consisting  of  tissue  which  hardly  differs 
from  ordinary  mammary  structure  (fig  19 
vol.  i.  p.  270).  It  occurs  usually  in  young 
women,  often  during  the  child-bearing  period. 
It  shows  no  tendency  to  recur  after  removal! 
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A  large  number  of  adenoids  of  the  breast  do 
not,  however,  agree  with  this  description, 
either  as  regards  position  or  structure.  In 
structure  departure  may  take  place  from  the 
normal  type  in  two  directions :  by  an  exces- 
sive or  abnormal  development  either  (1)  of  the 
epithelial  or  (2)  of  the  connective- tissue  ele- 
ments.   In  the  former  case  the  tumour,  in 
proportion  to  its  abnormality,  approaches  the 
cancers ;  in  the  latter  it  assumes  more  and 
more  closely  the  characters  of  the  sarcomas. 
Thus  we  find  some  of  the  softer  adenomata, 
as  shown  in  fig.  21,  vol.  i.  p.  270,  exhibiting  a 
tendency  to  recur  after  removal,  in  the  same 
way  as  a  carcinoma,  and  with  an  almost 
equal  degree  of  mahgnancy;  while  others, 
presenting  characters  like  those  of  fig.  22, 
vol.  i.  p.  270,  may  follow  the  same  course  as 
a  sarcoma,  both  as  regards  the  manner  of  in- 
volving surrounding  tissues,  and  the  way  in 
which  they  recur  in  the  viscera.  These  latter 
are  called  adenosarcomata,  and  often  attain 
an  enormous  size.    If  the  stroma  of  one  of 
these  tumours  be  in  large   amount,  and 
fibrous  or  myxomatous,  the  names  of  fibro- 
adenoma and  myxo-adenoma  may  be  ap- 
plied.   Adenomata  often  contain  cysts,  and 
these   cysts    not    infrequently  intracystic 
growths.    They  must  be  treated  by  removal 
of  the  growth. 

The  reader  must  be  content  with  the  fore- 
going approximate  description  of  this  impor- 
tant class  of  tumours,  the  varieties  in  the 
nomenclature  of  which  are  equal  to  the  num- ' 
ber  of  the  authors  who  have  written  on  the 
subject.  The  writer  believes  that  much 
unnecessary  confusion  has  been  caused  by 
this  multiplication  of  names,  for  a  detailed 
account  of  which  special  works  must  be  con- 
sulted, as  their  discussion  would  lead  far  be- 
yond the  limits  of  the  present  article. 

(e)  Other  forms  of  Adenoma. — Amongst 
other  rarer  forms  of  adenoma,  bearing  a  more 
or  less  close  relationship  to  the  glands  from 
which  they  spring,  may  be  enumerated  the 
following  :  Adenomata  of  the  testicle  or  ovary, 
of  the  salivary  and  lacrymal  glands,  of  the 
liver,  and  some  tmnours  of  the  thyroid. 
Many  of  the  symmetrical  enlargements  of 
the  thyroid,  however,  are  simply  hypertro- 
phies of  the  gland  itself,  and  should  therefore 
be  classed  with  simple  hypertrophy  of  the 
breast  and  ordinary  enlarged  prostate,  rather 
than  with  the  tumours  now  under  discus- 
sion. It  should  be  noted  that  many  of  the 
less  typical  adenomata,  especially  those  of 
the  salivary  glands  and  the  testicle,  frequently 
are  fovmd  in  combination  with  other  hetero- 
plastic growths,  such  as  chondroma,  myx- 
oma, or  some  form  of  sarcoma. 

7.  Lymphoma.— Under  certain  cfrcum- 
stances,  for  an  account  of  which  the  reader 
is  referred  to  the  article  Lymphabenoma,  the 
lymphatic  glands  throughout  the  body  be- 
come enlarged,  forming  tumours,  often  of 
enormous  size.    Occasionally  these  growths 
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assume  a  more  malignant  character,  in- 
volving the  parts  in  the  neighbourhood  of 
the  glands  from  vphich  they  spring,  and  being 
followed  by  the  appearance  of  secondary 
growths  in  other  parts  of  the  body.  To  such  a 
condition  as  this  the  term  lymphoma  has 
been  applied.  The  glands  are  usually  soft, 
but  sometimes  hard,  and  in  the  early  stages 
easily  movable  amongst,  or  removable  from, 
the  surrounding  tissues ;  in  colour  they  are 
a  yellovdsh-white,  as  also  are  the  secondary 
growths.  Microscopically  they  show  the 
structure  of  an  ordinary  lymphatic  gland, 
which,  it  wiU  be  observed  (fig.  170),  differs 
fr'om  that  of  a  small  round-celled  sarcoma 
only  in  the  fact  that  the  stroma  is  much  more 
definite  and  characteristic.  Some  of  them 
are  perhaps  more  appropriately  called  lympho- 
sarcoma. 

8.  Myoma.  —  Definition. —  A  tumour 
composed  of  muscular  tissue. 

"With  certain  very  rare  exceptions,  the 
only  form  of  muscle-tissue  occurring  as  an 
integral  part  of  a  tumour,  is  the  unstriped 
variety ;  and  almost  the  only  position  in  which 
this  is  found  is  in  the  so-called  '  fibroma ' 
(myoma)  of  the  uterus.  This  growth  con- 
sists of  a  mixture  of  fibrous  tissue  with  plain 
muscular  fibres  in  varying  amount,  usually 
exhibiting  the  concentric  arrangement  of  its 
elements,  which  was  described  as  character- 
istic of  fibromas  generally.  Fibromata  of  the 
uterus  may  form  pedimculated  tumours  on 
the  external  or  internal  surface  of  the  uterus, 
or  they  may  not  extend  beyond  the  uterine 
wall.  They  give  rise  to  a  variety  of  special 
symptoms,  and  require  special  methods  of 
treatment,  which  it  is  beyond  the  scope  of  this 
article  to  discuss.    See  Womb,  Diseases  of. 

Striped  muscular  fibre  has  been  found  in 
a  few  cases  of  congenital  tumoiir  of  the  kid- 
neys ;  and  the  writer  has  also  seen  it  in  a 
fatty  tumour  growing  inside  the  spinal  canal. 

9.  Neuxomata. — Definition. — Tumours 
composed  essentially  of  any  form  of  nerve- 
tissue. 

The  majority  of  neuromas  are  really 
fibromas,  that  is,  fibrous  tumom:s  developed 
amongst  and  around  the  fibres  of  the  nerve 
from  which  they  spring.  The  idiopathic 
forms  are  sometimes  single,  but  generally 
multiple,  of  small  size,  very  hard,  and  affecting 
usually  the  branches  of  a  particular  cuta- 
neous nerve.  The  amount  of  pain  and  ten- 
derness caused  by  these  growths  varies  very 
much,  but  is  sometimes  excessive.  A  clini- 
cal feature  of  some  use  in  diagnosis  is  the 
fact  that  they  usually  move  readily  in  the 
lateral,  but  very  imperfectly  in  the  vertical 
direction.  What  may  be  called  traumatic 
neuromata,  are  fibromas  containing  tortuous 
outgrowths  of  the  nerve-fibres  developed  at 
the°end  of  a  divided  nerve  in  a  stump.  These 
often  cause  excessive  pain,  and  peculiar 
reflex  phenomena ;  while  they  show  a  remark- 
able tendency  to  recur  after  removal.  Neuro- 


mata on  the  cranial  nerves  are  rare ;  they 
may  cause  serious  and  characteristic  symp- 
toms. Still  rarer  are  the  true  nemomata  of 
the  brain  and  spinal  column,  and  those  occa- 
sionally met  with  in  connexion  with  the 
nerves  or  ganglia  of  the  sympathetic. 

It  must  not  be  forgotten  that  less  simple 
tumours  not  infrequently  affect  nerves,  such 
as  the  various  forms  of  sarcoma,  or  myxoma. 
No  special  description  of  these  growths  in 
this  situation  is,  however,  required. 

10.  Angioma. — Synon.  :  Teleangiectasis. 

Definition. — A  tumour  composed  of  blood- 
vessels. 

Angiomata  divide  themselves  naturally 
into  those  in  which  the  capilla/ry  element 
predominates ;  and  those  which  are  chiefly 
made  »p  of  vessels  of  Iwrger  size. 

{a)  Capillary  angiomata. — Description. — 
These  are  the  ncevi,  which,  while  they  some- 
times form  tumours  of  some  magnitude, 
often,  as  in  the  case  of  so-called  '  claret- 
cheek,'  involve  no  increase  in  the  size  of  the 
affected  part.  Nsevi  are  nearly  always  con- 
genital, hence  the  term  'mother's  mark.' 
They  may  be  subdivided  into  cutaneous  and 
subcutaneous  nsevi.  The  former  are  of  a 
more  or  less  bright  red  colour,  and  affect 
only  the  cutaneous  structures  or  mucous- 
membrane  ;  the  latter,  as  seen  through  the 
skin,  in  cases  where  this  remains  unaffected, 
have  a  purplish  tint,  and  may  involve  any 
of  the  deeper  structures  of  the  body.  They 
are  usually  as  circumscribed  as  fatty  tumours, 
and  very  commonly  involve  the  skin.  Nsevi 
often  grow  with  extreme  rapidity,  and  though 
they  involve  no  danger  to  life  (except  in  such 
rare  conditions  as  when  serious  or  fatal 
hsemorrhage  occurs  from  a  nsevus  of  the 
pelvis  of  the  kidney  or  of  the  rectum),  they 
may  cause  serious  inconvenience  and  great, 
disfigurement.  Sometimes,  however,  they 
exhibit  a  tendency  to  spontaneous  disappear- 
ance, and  often  they  remain  permanently 
stationary.  They  are  liable  to  various  forms 
of  degeneration,  notably  the  cystic,  and  the 
ulcerative  or  suppurative. 

Microscopically  a  naevus  is  composed  of 
large  capillaries,  amongst  which  are  seen 
arterial  and  venous  trunks  of  larger  size. 
Between  the  vessels  is  found  connective 
tissue  or  fat,  and  sometimes  the  special  con- 
stituents of  the  skin,  such  as  sweat  or  seba- 
ceous glands.  The  nsevus-element  enters 
rather  largely  into  the  composition  of  some 
other  tumomrs,  and  notably  of  congenital 
moles  {benignant  melanoses). 

Treatment.  —  Inflammation  of  a  nsevus 
generally  leads  to  spontaneous  cure  ;  nature 
thus  suggesting  one  of  the  best  methods  of 
treatment  at  the  disposal  of  the  surgeon, 
namely,  the  injection  of  the  tumour  with 
some  suitable  irritant,  such  as  carbolic  acid. 
In  adopting  this  line  of  treatment,  it  must 
be  remembered  that  a  danger  exists  of  the 
irritating  fluid  entering  a  larger  vessel,  and 
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by  passing  to  the  heart  and  setting  up  coagu- 
lation there  causing  instant  death  ;  this  may 
be  guarded  against  by  the  application  of  a 
temporary  ligature.  Other  recognised  and 
useftd  plans  of  treatment  are  the  following : 
the  ligature,  pressm-e,  the  application  of 
caustics — and  especially  fuming  nitric  acid, 
electrolysis,  puncture  with  the  actual  cautery, 
and  complete  excision  of  the  mass.  The 
last  in  available  situations  affords  the  most 
speedy  ciure,  and  often  leaves  the  least  con- 
spicuous scar. 

(b)  Cavernous  cmgiomata. — Desoeiption. 
Those  angiomata  which  are  made  up  of  larger 
vessels,  and  which  are  hence  called  the 
cavernous  angiomata,  from  their  resemblance 
in  structxne  to  erectile  tissue,  consist  of 
cavernous  spaces,  conununicating  by  smaller 
or  larger  vessels,  and  separated  by  trabeculae 
of  greater  or  less  thickness  and  substance. 
These  are  the  pulsating  nc6vi,  and  perhaps 
some  of  the  so-caUed  aneurysms  hy  anasto- 
mosis.   They  are  of  a  more  dusky  colour 
than  simple  nasvi,  and  often  present  a  dis- 
tinct thrill  or  bruit,  which  is  perceptible 
both  to  the  patient  and  to  the  surgeon. 
They  are  sometimes  encapsuled,  sometimes 
diffused;  ajid  in  the  latter  case  show  an 
almost  malignant  tendency  to  involve  neigh- 
bouring structures.    The  pulsation  is  often 
a  most  distressing  symptom  to  the  patient, 
if  the  tmnour  be  found  occupying  such  posi- 
tions as  the  pinna  of  the  ear  or  the  fat  of  the 
orbit,  both  of  which  situations  are  not  at  aU 
imcommon  for  the  occurrence  of  the  disease. 
Microscopically  a  cavernous  angioma  pre- 
sents fibrous  trabeculee,  lined  with  the  cha- 
racteristic vascular  endothelium,  and  in  parts 
perhaps  separated  by  layers  of  areolar  or 
any  other  tissue  which  the  tumour  may 
happen  to  involve. 

Treatment.— The  treatment  must  be  pur- 
sued on  the  same  lines  as  that  for  the  simple 
forms  of  nsevus.  But  injection  is  a  much 
more  dangerous  proceeding  on  account  of 
the  large  size  of  the  vessels,  and  excision 
is  apt  to  be  accompanied  with  serious 
haemorrhage,  because  of  the  enlargement  of 
the  vessels  in  the  neighbourhood. 

11.  Lymphangioma — Definition.— A 
rare  kind  of  tumour,  which  may  briefly  be 
described  as  a  cavernous  angioma  made  up 
of  lymphatic  vessels. 

To  this  class  belong  some  curious  and  un- 
common flat  pinkish  elevations  of  the  skin, 
characterised  by  the  presence  of  minute 
vessels  containing  clear  fluid,  and  particu- 
larly prone  to  erysipelatous  inflammation. 
It  also  in  all  probabiUty  includes  the  cystic 
hygromas  occasionally  met  with  congeni- 
tally,  forming  large  masses  in  the  neck,  be- 
neath the  tongue,  on  the  upper  extremities, 
or,  rarely,  in  other  parts  of  the  body,  and 
perhaps  also  some  forms  of  elephantiasis 
Arabum.  Our  knowledge  of  the  pathology 
and  treatment  of  these  tumours  is  at  present 


very  imperfect,  and  the  literatm-e  on  the 
subject  is  extremely  meagre.  The  reader  is 
referred,  for  an  account  of  all  forms  of  angio- 
mata, to  the  fourth  volume  of  Virchow's 
Die  kranhhaften  GeschwUlste. 

B.  Sarcomata.— Definition.— It  is  to 
be  regretted  that  the  term  '  sarcoma '  has  not 
been  allowed  to   shp   out  of  pathological 
terminology.    Prom  the  days  of  Galen  al- 
most to  our  ovra  time  it  has  served,  in 
the  hands  of  different  authors,  to  designate 
different  classes  of  tumours,  sometimes  of 
the  simplest,  sometimes  of  the  most  malig- 
nant character.  Virchow,  however,  has  given 
a  meaning  to  the  word  which  is  now  gene- 
rally recognised  by  pathologists.    He  in- 
cludes under  sarcomas  those  new-growths 
which,  while  they  do  not  actually  consist  of 
any  of  the  tissues  of  the  adult  body,  are 
evidently  built  on  the  connective-tissue  type, 
and  consist  of  a  modification  of  the  con- 
nective tissue  of  the  embryo.   They  are  thus 
very  closely  related  to  some  of  the  simple 
tumours,  and  indeed  often  include  portions  of 
some  normal  tissue,  such  as  bone,  cartilage, 
or  fibrous  tissue — a  fact  which  necessitates 
the  employment  of  complicated  and  confusing 
names,  including  osteosarcoma,  cJiondro- 
sarcoma,  fibrosarcoma,  and  such-Hke. 

Microscopical  Characters.  —  Histologi- 
cally, then,  a  sarcoma  is  made  up  simply  of 
cells  of  the  connective-tissue  type,  which 
may  assume  very  various  shapes  and  sizes 
in  different  tumours,  and  which  are  sur- 
rounded by  a  varying  amount  of  intercellular 
substance. 

Clinical  Characters. — Theoretically  sar- 
comata should  always  be  developed  in  one 
of  the  connective-tissue  structures,  and  practi- 
cally they  are  not  very  often  seen  to  originate 
in  a  secreting  gland.  But  a  glandular  origin 
is  not  by  any  means  very  vmcommon,  as 
indeed  might  ha,ve  been  expected  when  it  is 
remembered  that  every  gland  contains  a 
considerable  amount  of  connective  tissue. 
Sarcomas  present  all  degrees  of  malignancy; 
but,  as  a  rough  rule,  it  may  be  stated  that 
the  higher  the  degree  of  development  of  the 
tumour,  the  less  hkely  is  recurrence  to  take 
place  after  removal.  In  connexion  with  this 
point  it  is  interesting  to  note  that  each  recur- 
rence of  a  sarcoma  often  shows  a  more  rudi- 
mentary structure,  but  at  the  same  time  a 
greater  degree  of  malignancy. 

Eecurrence  does  not  follow  the  same  rule 
that  has  been  observed  in  the  case  of  cancer. 
The  lymphatic  glands  often  escape  altogether, 
or  are  but  slightly  affected ;  while  fi-esh  tu- 
mours spring  up  in  abimdance  in  distant 
parts  of  the  body. 

Sarcomas  increase  in  size  in  the  same  way 
as  cancers,  but  in  the  less  malignant  forms 
are  often  surrounded  by  a  more  or  less  distinct 
capsule. 

Naked-Eye  Appearances.— The  naked-eye 
appearances  of  sarcomata  are  subject  to  very 
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wide  variations.  It  may,  however,  be  ob- 
served that  they  never  present  the  hollowed 
surface  on  section  whicli  is  characteristic  of 
some  cancers ;  and  they  do  not,  except  in 
the  case  of  the  softest  tumours,  exude  a 
milky  juice  on  scraping.  Sarcomata  are 
well  supplied  with  vessels. 

Varieties. — 1.  Bound-celled  Sarcomata. 
These  are  the  most  rudimentary,  and,  as  a 
rule,  the  most  mahgnant  of  this  class.  They 
are  usually  soft — sometimes  very  soft,  seldom 
encapsuled,  and  generally  of  a  whitish  colour. 
Formerly  they  were  classed  amongst  the 
medullary  cancers.  They  are  made  up  of 
round  cells,  as  the  name  implies,  and  have 
a  tendency  to  group  themselves  into  two 
classes,  in  one  of  which  the  cells  are  small 
and  uniform  in  size  (fig.  168),  closely  re- 
sembling those  of  granulation-tissue;  and  in 
the  other  large,  sometimes  very  large,  and 
often  somewhat  irregular  (fig.  167).  The 
intercellular  substance  may  be  copious  and 
homogeneous,  in  which  case  the  tumour  ap- 
proaches the  myxomata;  or  smaller  in  amount 
and  fibrous,  when,  if  the  cells  are  small,  it 
may  be  difficult  to  separate  such  a  sarcoma 
from  the  lymphomata.  To  some  of  these  the 
term  lymphosarcoma  has  been  applied. 
Such  tumours  occur  in  the  tonsil,  or  may 
start  in  the  lympliatic  glands. 

Under  this  head  must  be  placed  the  Olio- 
mata — soft  medullary  tumours  met  with  in 
the  brain  or  in  connexion  with  nerves,  fre- 
quently with  the  retina,  and  occm-ring  com- 
monly in  children.  They  show  micro- 
scopically a  dehcate  stroma. 

2.  Oval-celled  Sarcomata. — This  variety 
of  sarcoma  represents  the  next  stage  in  ad- 
vance from  the  simplest  towards  a  more 
complex  structm'e.  They  differ,  in  fact,  but 
slightly  from  the  round-celled  growth,  either 
in  clinical  or  in  microscopical  characters 
(fig.  169),  but  may  be  looked  upon  as  inter- 
mediate between  these  and  the  spindle-celled 
sarcomas. 

3.  Spindle-celled  Sarcomata. — This  class 
must  be  subdivided  into  the  small  spindle- 
celled,  and  the  large  spindle-celled  varieties. 

The  small  spindle-celled  sarcomata  are 
firm,  whitish,  well-defined  tumours,  which 
approach  the  fibromata,  sometimes  very 
closely,  and  which  after  complete  removal 
show  a  comparatively  slight  tendency  to 
recur.  These  were  the  recurrent  fibroids 
of  older  writers.  Microscopically  (fig.  171) 
they  consist  of  broad  interlacing  bands  of 
elongated  cells,  with  but  little  intercellular 
material — a  structure  which  does  not  differ 
widely  from  imperfectly  formed  fibrous  tissue. 

The  large  sjnndle -celled  sarcomata  (tig. 
175)  are  softer  growths,  frequently  supplied 
with  a  very  imperfect  capsule,  generally 
pinkish  on  section,  or  stained  in  parts  dark 
red  from  extravasated  blood,  and  often  show- 
ing cysts.  They  may  occur  in  any  fibrous 
structure,  but  are  rather  common  in  con- 


nexion with  the  periosteum.  The  malignancy 
of  these  growths  is  much  greater  than  that 
of  the  small-celled  class.  Microscopically 
they  consist  of  very  large  nucleated  cells,  with 
long  tapering  tails,  and  but  little  intercellular 
substance.  These  are  the  fibro-plaatic  tu- 
mours. 

4.  Alveola/r  Sa/rcomata. — Examined  micro- 
scopically this  rare  form  of  tumour  (fig.  172) 
bears  a  superficial  resemblance  to  a  cancer. 
There  is,  that  is  to  say,  a  coarse  stroma  form- 
ing alveolar  spaces,  each  of  which  contains  a 
:  variable  number  of  large,  round,  nucleated 
cells ;   each  space  is,  however,  again  sub- 
i  divided  by  a  very  dehcate  secondary  intercellu- 
]  lar  stroma.  This  is  only  demonstrable  on  pen- 
cilling out  the  cells,  which,  unlike  a  similar 
!  process  applied  to  a  cancer,  is  a  work  of  con- 
'  siderable  difficulty.  Alveolar  sarcomas  affect 
most  commonly  subcutaneous  tissues  pri- 
marily ;  they  are  apt  to  recm*  in  other  parts 
of  the  body,  and  ultimately  in  internal  or- 
gans, but  often  run  a  very  chronic  course. 

6.  Mixed  Sarcomata. — Tumours  are  often 
met  with  which  present  a  mixture  of  the 
different  structures  just  described.  Such  are 
!  conveniently  called  mixed  sarcomata ;  and 
the  term  may  with  advantage  be  made  to 
include  those  growths  which  contain,  besides 
sarcoma-tissue,  bone,  cartilage,  gland-tissue, 
and  what  not.  The  latter  growths  will  ne- 
cessitate the  employment  of  such  names  as 
osteo-sarcoma,  chondro-sarcoma,  adeno-sar- 
coma,  &c. 

6.  Myeloid. — Synon.  :  Giant-celled  Sar- 
comata.— These  tumours  are  best  classed 
amongst  the  sarcomata.  Microscopically 
(fig.  166)  they  present  the  following  elements, 
one  or  other  of  which  may  greatly  predomi- 
nate :  fibro-plastic  or  spindle-ceUs,  oval  or 
round  cells,  and  very  large  nucleated  cells, 
the  so-called  '  myeloid '  or  '  giant '  cells. 
These  last  are  irregular  or  rounded  collec- 
tions of  granular  protoplasm,  in  which  occur 
numerous  clear  oval  nuclei,  containing  a 
well-marked  nucleolus.  The  amount  of  inter- 
cellular substance  is  small.  In  a  fresh  scrap- 
ing, the  clear  oval  nuclei  are  set  free  by  the 
breaking  up  of  the  giant-cells.  To  the  naked 
eye  a  section  of  a  myeloid  tumour  is  pink  or 
yellowish,  but  almost  always  mottled  with 
darker  spots,  the  result  of  extravasations  of 
blood.  Very  frequently,  tumom-s  of  this 
class  present  points  of  ossification  or  cal- 
!  cification,  and  not  infrequently  cysts.  They 
1  are  very  soft,  and  usually  yield  a  thick  juice 
'  on  scraping.  They  generally  originate  in,  or, 
more  rarely,  close  to,  the  end  of  one  of  the 
,  long  bones ;  probably  most  often  in  the 
'  medullary  cavity  or  the  cancellous  structm-e. 
Another  frequent  seat  is  the  alveolar  border 
of  the  jaws,  where  they  form  the  myeloid 
epulis.  They  occur  most  often  in  young 
people,  and  if  the  bone  involved  be  removed 
completely  or  in  great  part,  have  no  ten- 
dency to  recur ;  but,  on  the  other  hand,  they 
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may  exhibit  a  high  degree  of  malignancy, 
recurring  not  only  in  other  bones,  but  in  in- 
ternal organs.  It  is  said  that  myeloid  epu- 
Udes  may  in  time  become  completely  fibrous. 

7.  Myxoma.  —  It  is  not  easy  to  say 
whether  myxomata  should  be  classed  amongst 
the  sarcomata  or  amongst  the  simple  tu- 
mours. On  the  one  hand,  the  tissue  of  which 
a  myxoma  is  composed  finds  no  representative 
in  the  adult,  unless  that  of  the  vitreous  body 
be  taken  as  such;  but,  on  the  other,  they 
approach  very  closely  some  of  the  soft 
fibromata,  and  ai'e  nearly  related  to  fatty 
tumours.  At  the  same  time  a  large  number 
of  myxomas  appear  to  be  actual  chondromata. 

Microscopically  (fig.  162)  a  myxoma  pre- 
sents elongated  or  roundish  much-branched 
cells,  the  prolongations  of  which  intercom 
munieate  freely.  These  cells  are  embedded 
in  a  copious,  homogeneous,  transparent  ma- 
trix. The  structure  thus  resembles  that  of 
foetal  fat ;  but,  in  myxomata  developed  from 
cartilage,  each  cell  is  contained  in  a  space 
similar  to  that  enclosing  a  cartilage  cell. 

CHnicaUy  these  tumours  are  very  soft  and 
elastic,  strictly  encajpsuled,  gelatinous,  semi- 
transparent  on  section,  and  exuding  a  pecu- 
Kar  mucous  juice.  Myxomata  are  not  mahg- 
nant ;  and  as  a  rule,  if  completely  removed, 
do  not  recur  locally.  They  may  be  foimd  in 
many  parts  of  the  body,  but  perhaps  most 
fi-equently  in  the  subcutaneous  tissue,  or  in 
connexion  with  some  gland,  particularly  the 
parotid.  Here,  however,  they  are  often 
mixed  with  adenoid  and  cartilaginous  mate- 
rial. _  Not  infrequently  myxoma-tissue  is 
cornbmed  with  that  of  an  undoubted  sarcoma, 
which  necessitates  the  term  myxo-smcoma. 
These  tumours  may  occasionally  be  mistaken 
for  colloid  cancers.  Histologically  some  of 
the  soft  enchondromata  resemble  them  verv 
closely. 

8  and  9.  Osteo-Sareoma ;  and  Chon- 
dro-Sareoma.— These  forms  of  sarcoma 
have  just  been  referred  to  under  the  head  of 
M^xed  Sarcoma. 

10.  Melanotic    Sarcomata.  —  These 
tumours  are,  m  the  experience  of  the  writer 
usiiaUy  of  the  mixed,  round,  and  spindle- 
celled  variety.  Some,  but  not  all,  of  the  ceUs 
contam  a  brown  pigment,  but  m  very  varying 
amount,  and  pigment  is  also  found  outside 
the  cells  (fig.  174).    This  gives  the  tumour  a 
brown  or  blackish  appearance.    These  tu- 
rnours,  though  often  completely  encapsuled 
show  a  high  degree  of  malignancy ;  but  are 
often  succeeded  by  a  mixture  of  white  and 
black  tumours,  or  sometimes  by  white  tu- 
mours alone.    They  are  not  uncommon  in 
connexion  with  the  choroid  of  the  eye,  and 
as  affectmg  the  papilla  of  the  skin  (malignant 
mole),  but  have  often  been  met  with  primarHv 
m  other  parts  of  the  body.    The  secondarv 
growths  are  often  found  disseminated  throueh 
every  tissue  of  the  body,  forming  tumours  in 
such  situations  as  the  intestine,  of  peculiar 
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and  characteristic  appearance.  Secondary 
deposits  in  lymphatic  glands  are  more  com- 
mon than  is  the  case  in  other  forms  of  sar- 
coma. It  has  been  observed  that  in  some 
cases  of  melanosis  black  pigment,  accom- 
panied with  other  morbid  appearances,  has 
been  found  in  the  blood,  and  also  in  the  urine. 

11.  Fatty  Sarcomata.— These  are  rare 
tumours  in  which  some  of  the  cells  are  dis- 
tended with  globules  of  fat. 

12.  Psammoma.— It  is  only  necessary 
to  mention  this  very  rare  tumour,  which  is 
found  only  in  connexion  with  the  mem- 
branes of  the  brain.  It  is  composed  of 
flattened  cells,  and  is  characterised  by  the 
peculiarity  of  containing  brain-sand  in  its 
iuterior.  It  seldom  or  never  gives  rise  to 
symptoms. 

Teratoma.  —  Mention  must  be  made, 
in  conclusion,  of  a  form  of  growth,  which 
does  not  come  withia  the  classification  here 
selected.    This  is  a  congenital  tumour  not 
infrequently  met  with  in  the  region  of  the 
sacrum  {congenital  sacral  tumottr) , hut  occa- 
sionally seen  elsewhere;   often  reaching  a 
size  almost  equal  to  that  of  the  infant  itself. 
In  structure  these  tumours  consist  of  various 
imperfectly    developed    foetal    or  mature 
elements  of  the  body,  mixed  together  in 
apparently  great  confusion.  Various  theories 
as  to  their  causation  have  been  propounded  ; 
such,  for  example,  as  that  they  consist  of  an 
imperfect  attached    foetus,    or    that  they 
origmate   from  Luschka's  gland;    but  we 
have  not  sufficient  data  at  present  to  express 
an  opmion  on  this  point.    Attempts  at  their 
cure  by  removal  are  attended  with  great 
•danger.  j.  Qodlee. 

TUnn-BRIDGE  WELLS,  in  Kent.— 

Iron  waters.    See  Mineral  Waters. 

TUIflSrEL-WORM.— A  synonym  for 
the  Ankylostoma  duodenale.    See  Entozoa. 

TUEGESCEIfCE  (horc/esco,  I  sweU).— 
A  term  apphed  to  a  swollen  condition  of  a 
aart,  generaUy  associated  with  fulness  of  the 
jlood- vessels,  as  in  the  mucous  membrane  of 
the  conjunctiva,  the  fauces,  or  the  rectum. 
See  Swelling. 

TUSSIS  (Lat.).— A  synonym  for  cough. 
See  Cough. 

TUSSIVE. — This  word  is  applied  to  cer- 
tain physical  signs  which  are  ehcited  by  the 
act  of  coughmg,  such  as  tussive  fremitus  and 
tussive  resonance.    See  Physical  Exashna 

TION. 

TYLOSIS  (rvXdw.I  make  hard  or  callous) 
bYNON. :  Callosity. 

Definition.— Thickenings  of  the  epithe- 
hum  occurring  oh  parts  of  the  body  that  are 
habitually  subjected  to  pressure  or  friction 
Tylosis  IS  found,  for  example,  on  the  feet" 
from  the  wearing  of  shoes;  on  the  hands' 
from  rowmg  or  the  constant  use  of  some 

4  A  2 


1092 


TYLOSIS 


TYMPANITES 


implement  or  tool;  and  on  other  parts  of 
the  body  unduly  submitted  to  pressure.  A 
corn  begins  by  being  a  callus,  and  only 
rightfully  acquires  the  title  of  corn  when  it 
has  forced  itself  at  a  given  point  against  the 
derma,  and  has  depressed  the  latter  to  a 
greater  or  less  extent,  thereby  producing 
pain  and  suffering.  Callosities  are  incon- 
venient rather  than  painful ;  but  occasionally 
treatment  is  necessary.  Tylosis  linguce  is 
described  under  Tongue,  Diseases  of :  8.  Leu- 
coma. 

Treatment. — The  best  remedy  under  the 
above  circumstances  is  the  removal  or  avoid- 
ance of  the  cause.  Next  to  this,  the  hardened 
cuticle  may  be  softened  by  soaking  in  hot 
water,  or  by  means  of  a  water-dressing,  and 
afterwards  scraped.  Or  it  may  be  painted 
over  with  a  solution  of  sahcylic  acid  in 
flexible  collodion,  until  the  excess  of  cuticle 
exfoliates  in  laminae  and  flakes.  In  either 
case,  the  skin  must  be  subsequently  protected, 
in  order  to  prevent  it  from  retrograding  into 
its  former  state.  Eeasmus  Wilson. 

TYMPANITES  {tympanum,  a  drum). 
Synon.  :  Fr.  Tympanite ;  Ger.  Wvndsucht. — 
This  word  is  associated  with  the  distension 
of  the  abdomen  that  results  from  excessive 
accumulation  of  gas  within  its  cavity.  As  a 
rule,  the  gas  collects  in  the  interior  of  the 
alimentary  canal,  especially  the  intestines; 
but  in  exceptional  cases  it  occupies  the 
peritoneal  cavity. 

Etiology. — Tympanites  is  chiefly  met 
with  under  the  following  circumstances: 
1.  In  connexion  with  certain  diseases  which, 
from  their  local  effects,  tend  to  paralyse 
the  intestines,  especially  acute  peritonitis, 
typhoid  fever,  and  dysentery.  2.  In  cases 
of  intestinal  obstruction  from  any  cause,  but 
particularly  when  this  condition  is  acute,  and 
situated  low  down.  3.  In  certain  low  febrile 
diseases,  accompanied  with  the  _  '  typhoid 
state,'  and  tending  towards  a  fatal  issue,  such 
as  typhus  fever,  small-pox,  erysipelas,  and 
typhoid  pneumonia.  4.  As  a  result  of  per- 
foration of  the  stomach  or  intestine.  5.  In 
certain  cases  of  chronic  disease  of  the  spinal 
cord.  6.  In  connexion  with  hysteria  some- 
times. In  aU  these  conditions,  except  where 
the  gas  escapes  into  the  peritoneal  cavity, 
the  immediate  cause  of  the  tympanites  is  a 
more  or  less  paralysed  state  of  the  walls  of 
the  intestines;  but  there  is  often,  at  the 
same  time,  an  excessive  formation  of  gas  in 
their  interior. 

Symptoms.— The  symptoms  of  tympanites 
are  due  to  the  mechanical  effects  of  the 
gaseous  acciunulation.  The  patient  is  usually 
conscious  of  the  distension  of  the  abdomen, 
and  the  sensation  may  amount  to  extreme 
discomfort  or  actual  sufl"ering  and  great  dis- 
tress, there  being  a  feeling  in  some  instances 
as  if  the  abdomen  must  burst  if  the  condi- 
tion is  not  relieved.    The  mental  state  of 


the  patient  may,  however,  be  such  that  he 
is  unconscious  of,  or  indifferent  to,  any  im- 
usual  sensations.  Breathing  is  often  inter- 
fered with  in  various  degrees,  and  the  act 
may  be  very  hurried,  with  a  feeling  of  urgent 
dyspnoea.  The  heart  is  also  liable  to  be  af- 
fected, and  its  action  more  or  less  disturbed. 
The  secretion  of  urine  may  be  interfered 
with,  even  almost  to  actual  suppression. 

Physical  Signs. — These  are  usually  very 
characteristic.   1.  The  abdomen  is  uniformly 
enlarged,  often  to  an  extreme  degree  ;  being 
of  a  rounded  shape ;  equal  and  symmetrical 
in  every  part,  imless  there  happen  to  be  a 
portion  of  bowel  specially  distended,  and 
without  any  tendency  to  undue  prominence 
in  dependent  parts.    The  skin  is  stretched 
more  or  less,  but  there  is  no  protrusion  of 
the  umbilicus.    2.  The  sensations  on  palpa- 
tion are  those  of  perfect  smoothness  and 
regularity,  with  great  tension  or  a  drum-like 
feel.    3.  Percussion  gives  a  general  tympan- 
itic sound  over  the  abdomen,  and  also  brings 
out  the  drum-like  sensation.    If,  however, 
the  distension  is  extreme,  the  sound  becomes 
more  or  less  mufiled  and  toneless.  Gene- 
rally the  dulness  of  the  sohd  organs  in 
the  abdomen  is  partially  or  entirely  ob- 
scured, or  is  displaced  upwards.    4.  Change 
of  posture  produces  no  alteration  in  the  phy- 
sical signs.    5.  There  may  be  indications  of 
displacement  of  the  thoracic   organs.  It 
must  be  mentioned  that  tympanites  may  be 
associated  with  some  fluid  in  the  peritoneal 
cavity,  or  vdth  other  conditions,  and  the 
physical  signs  wiU  be  modified  accordingly. 

Treatment. — In  the  first  instance,  any 
obvious  and  immediate  cause  of  tympanites 
must  be  removed,  if  practicable,  such  as  in- 
testinal obstruction,  or  an  accumulation  of 
faeces.  If  the  symptom  calls  for  direct  treat- 
ment, relief  may  be  afforded  in  some  cases 
by  applying  heat,  sinapisms,  or  turpentine 
stupes  over  the  abdomen ;  and  administering 
internally  such  remedies  as  brandy,  aromatic 
spirit  of  ammonia,  the  various  ethers,  the 
volatile  oils,  camphor,  musk,  valerian, 
sumbul,  galbammi,  asafoetida,  or  other  gum- 
resins.  Should  these  fail,  enemata  contain- 
ing asafoetida  or  turpentine  may  not  uncom- 
monly be  used  with  advantage.  The  passage 
of  a  long  tube  through  the  anus  into  the 
bowel,  reaching  as  high  up  as  possible,  such 
as  an  oesophagus-tube,  is  often  very  service- 
able. In  extreme  cases  it  is  allowable  to 
puncture  the  large  bowel  in  several  points 
by  means  of  a  very  small  trocar,  and  thus 
aJEford  an  exit  for  the  contained  gas.  _  This 
operation,  however,  must  not  be  practised  if 
there  is  any  danger  of  fsecal  matters  gammg 
access  into  the  peritoneal  cavity  through  the 
punctures.  When  gas  accumulates  m  this 
cavity,  it  can  only  be  got  rid  of  by  surgicul 
interference,  should  such  interference  be 
otherwise  indicated. 

Frederick  T.  Egberts. 
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TYMPANITIC  {itjmpamtm,  a  drum). 
A  peculiar  drum-like  quality  of  soimd  elicited 
by  percussion  (see  Physical  Examination). 
The  term  is  also  applied  to  the  abdomen, 
when  it  is  distended  with  gas.  See  Tympan- 
ites. 

TYMPANUM,  Diseases  of —See  Eab, 
Diseases  of. 

TYPES  OF  DISEASE.— -See  Disease, 
Types  and  Varieties  of. 

TYPHLITIS  {Tv(j)\6v,  the  csecum).— 
Inflammation  of  the  csecum.  See  C^cum, 
Diseases  of ;  and  Perityphlitis. 

TYPHOID  FEVER  (rC^oy,  stupor),— 
Synon.  :  Enteric  Fever  ;  Pythogenic  Fever  ; 
Gastric  Fever;  Infantile  Eemittent  Fever; 
Fr.  Fievre  Typho'ide ;  Fievre  Gastrique ; 
Dothienentirie  ;  Ger.  Typhus  AbdominaUs. 

Definition. — A  continued  fever  of  long 
diuration ;  usually  attended  with  diarrhoea ;  and 
characterised  by  pecuHar  intestinal  lesions, 
an  eruption  of  small  rose  spots,  and  enlarge- 
ment of  the  spleen. 

Etiology. — In  common  with  other  con- 
tinued fevers,  typhoid  fever  is  due  to  the 
introduction  from  without  of  a  specific  poison 
into  a  system  more  or  less  predisposed  to  the 
disease.  The  nature  and  origin  of  the  poison, 
and  the  modes  in  which  it  is  propagated,  are 
questions  of  extreme  interest  and  importance, 
and  they  will  be  the  first  to  be  considered. 

_  With  regard  to  the  origin  of  the  poison  two 
distinct  views  have  been  entertained :  one 
that  it  is  specific  in  its  nature,  and  derived 
only  from  some  pre-existing  case  of  the 
disease;  the  other  that,  while  usually  pro- 
duced in  and  derived  from  a  person  sufferiag 
from  fever,  it  may  also  be  generated  anew  by 
the  decomposition  of  sewage,  and  perhaps  of 
other  forms  of  animal  filth.  The  former  of 
these  views  is  associated  with  the  name  of 
the  late  Dr.  Budd  of  Bristol ;  the  latter,  or 
pythogenic,  hypothesis  had  its  chief  supporter 
in  the  late  Dr.  Murchison.  Fortunately,  the 
practical  issue  of  both  theories  is  the  same, 
namely,  that  the  great  preventive  measure 
is  the  prompt  removal  of  faecal  matters,  so 
that  neither  air  nor  water  may  be  contami- 
nated by  them. 

Typhoid  fever  is  now  generally  supposed 
to  be  due  to  a  specific  typhoid  bacillus  ;  but 
for  details  on  this  subject  the  reader  is 
referred  to  the  article  Micro-organisms, 

It  is  accepted  on  aU  hands  that  the  typhoid 
poison  is  reproduced  in  the  system  during  the 
fever,  and  that  its  chief,  if  not  exclusive,  out- 
let is  in  the  intestinal  discharges.  There  is 
no  evidence  that  it  is  conveyed  at  all  by  the 
breath  or  perspiration,  or  by  the  urinary 
secretion.  While,  however,  the  contagium 
is  present  in  the  faeces,  it  has  not  apparently 
at  the  moment  of  their  passage  its  full  viru- 
lence, but  requires  for  its  complete  develop- 


ment a  certain  period  of  time,  and  this  is 
forwarded  by  some  conditions,  retarded  or 
prevented  by  others.    Exposure  to  simlight 
and  open  air,  as  in  flowing  rivers,  is  inimical 
to  the  development  of  the  typhoid  microbe, 
and  probably  indeed  destroys  it.     On  the 
other  hand,  warmth,  stagnation,  seclusion 
from  open  air,  accumulation  and  concen- 
tration of  the  infected  discharges  intensify 
the  poison,  and  it  would  seem  that  a  smaU 
amount  of  typhoid  evacuations  may  give 
rise  to  a  large  development  of  the  con- 
tagium in  excretory  matters   with  which 
they  become  mingled,  and  even  in  milk  to 
which  they  may  obtain  access.  This  increase 
by  a  sort  of  fermentation    explains  the 
autumnal  prevalence  of  typhoid  fever  ob- 
served in  large  towns,  and  the  association 
pointed  out  by  Dr.   Mm-chison  between  a 
hot  and  dry  summer  and  a  high  fever-rate 
in  London ;  the  drains  not  being  flushed  by 
abundant  rainfall,  sewage  accumulates  and 
stagnates  in  them,  and  typhoid  stools  never 
being  wanting,  the  specific  fermentation  goes 
on  rapidly  under  the  influence  of  the  high  tem- 
peratm-e,  and  produces  the  poison  in  quantity 
and  intensity.    It  is  possible,  however,  to 
put  another  interpretation  on  facts  of  this 
kind,  and  to  attribute  the  generation  of  con- 
tagium to  fermentation  of  faecal  matters, 
independently  of  any  specific  germ  introduced 
in  typhoid  evacuations.    Such  is,  indeed,  the 
basis  of  the  pythogenic  theory  of  origin  of 
typhoid  fever.    It  is  impossible  to  reproduce 
here  the  discussion  of  the  question  as  to  the 
specific  or  non-specific  character  and  source 
of  the  contagium.     There  is  overwhelming 
evidence  that,  as  a  rule,  the  poison  is  derived 
from  some  previous  case ;  and  the  only  facts 
which  seem  to  require  the  supposition  of  its 
independent  origin  are  occasional  outbreaks 
of  fever  in  villages  or  isolated  buildings 
which  cannot  be  traced  to  any  known  source. 
On  simUar  grounds,  however,  we  should  have 
to  admit  the  origin  de  novo  of  smaU-pox  and 
all  other  contagious  affections,  and  it  should 
be  added  that,  with  increasing  experience  in 
investigations  of  this  kind,  unexplained  out- 
breaks become  more  and  more  rare.  There 
are  again  many  instances  known  in  which 
water  largely  contaminated  by  sewage  has 
been  consumed  for  years  without  giving  rise 
to  fever,  until  the  sewage  has  itself  been 
contaminated  by  typhoid  excreta,  when  an 
epidemic  has  at  once  broken  out.    So  with 
regard  to  milk,  impm-e  water  has  been 
habitually  employed  in  its  adulteration  with- 
out traceable  bad  effects  ;  but  when  to  this 
water  typhoid  poison  has  gained  access,  the 
disease  has  immediately  begun  to  be  dis- 
tributed with  the  mUk. 

The  modes  in  which  typhoid  fever  is  dis- 
seminated are  various.  It  is  rarely,  if  ever, 
transmitted  directly  from  person  to  person. 
Medical  men,  clergymen,  and  others  visiting 
those  who  are  suffering  are  not  attacked, 
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nurses  very  rarely,  when  proper  precautions 
are  observed.  If,  however,  bedclothes  or 
carpets  soiled  by  the  evacuations  are  not 
removed,  and  still  more  where  gross  neglect 
of  cleanliness  and  decency  is  permitted, 
attendants  will  contract  the  disease. 

The  most  common  vehicle  of  the  poison  is 
drinking-water,  which  may  be  contaminated 
in  various  ways,  mostly  through  sewage.  The 
water-supply  of  a  town  may  be  thus  poisoned 
at  its  source,  such  as  a  river  into  which  drains 
empty  themselves,  or  a  reservoir  or  weU 
accidentally  contaminated;  or  the  pipes  of 
distribtition,  when  the  supply  is  intermittent, 
may  while  empty  become  charged  with 
sewer  gases,  or  may  even  receive  sewage  ;  or 
excessive  rainfall  may,  in  villages  and  small 
towns,  wash  the  contents  of  cesspoolsinto  weUs. 
This  same  rainfall*,  by  flushing  the  sewers  of 
well-drained  towns,  and  washing  away  the 
specific  poison,  has  often  a  contrary  effect 
in  towns  and  country.  In  some  places  the 
subsoil  water,  permeating  a  bed  of  gravel,  is 
at  the  same  time  the  well-water  of  a  village 
and  a  reservoir  of  its  sewage.  An  imported 
case  of  fever  will  under  these  conditions  poison 
almost  the  entire  community.  "With  these 
examples  of  wholesale  dissemination  of 
typhoid  fever  must  be  mentioned  the  so- 
called  '  milk  epidemics  '  already  alluded  to. 
A  case  of  fever  occurs  at  a  farm,  or  among 
the  employes  of  a  dairy ;  from  defective  sani- 
tary arrangements  the  water  used  at  the  farm 
or  dairy  becomes  contaminated  by  the 
excreta;  this  is  added  to  the  milk  as  an 
adulteration,  or,  as  is  usually  said,  is  used 
in  washing  out  the  cans,  and  in  this  way  the 
poison  obtains  access  to  the  milk,  where 
apparently  it  must  increase  very  rapidly. 
Hundreds  of  cases  have  been  traced  to  a 
single  dairy. 

More  commonly,  perhaps,  the  occurrence 
of  typhoid  fever  is  traceable  to  the  absence 
of  proper  sanitary  arrangements  in  individual 
houses.  Not  to  speak  of  cesspools  and  leak- 
ing drain-pipes  allowing  the  basement  to  be 
sodden  with  sewage,  sinks  or  water-closets 
may  be  imperfectly  trapped,  and  sewer-gas 
diffuses  through  the  apartments  or  is  drawn 
into  the  living-rooms  by  tires,  or  is  forced 
into  the  house  by  pressure  in  the  main  drains, 
when  the  poison  probably  enters  the  system 
through  the  lungs.  Or  the  waste-pipe  of  the 
cistern  is  in  direct  communication  with  the 
drains,  and  sewer-gases  conveyed  by  it  are 
confined  in  the  space  under  the  cistern-hd, 
and  absorbed  by  the  water  used  for  drinkmg 
purposes,  which  conveys  the  poison.  In 
connexion  with  these  modes  of  dissemination 
it  should  be  borne  in  mind  that  well-made 
and  close-fitting  doors  and  windows  may  aid 
in  compelling  foul  air  to  enter  from  the  drams 
or  subsoil,  and  that  houses  in  elevated 
situations,  and  thus  apparently  well  placed 
for  drainage,  are  in  greater  danger  from  pres- 
sure of  gases  in  the  main  drains. 


It  is  again  possible  that  emanatlong  from 
a  newly  opened  drain,  or  cesspool,  or  foul 
privy,  may  communicate  the  disease  by 
atmospheric  contagion — though  this  is  com- 
paratively rare — it  being  understood  always 
that  typhoid  excreta  form  part  of  the  con- 
tents. But  a  drain  open  to  the  air  through- 
out its  course,  however  offensive,  is  not  so 
likely  to  give  the  disease  as  closed  and  un- 
ventilated  sewers;  and  sewage-farms,  if  at 
all  well  managed,  are  quite  harmless. 

It  should  be  added  that  while,  in  this 
country  and  in  Europe  generally,  all  the 
evidence  tends  increasingly  to  confirm  the 
dependence  of  typhoid  fever  on  pre-existing 
cases,  and  the  dissemination  by  drinking- 
water  as  its  chief  mode  of  propagation, 
observations  and  investigations  in  India 
appeared  till  recently  to  show  either  that 
typhoid  fever  can  there  arise  independently, 
or  at  least  differently,  or  that  there  is  a  dis- 
ease not  yet  distinguished  from  typhoid  fever 
which  has  a  different  method  of  rise  and 
spread.  Dr.  Climo,  however,  has  in  a  series 
of  admirable  papers  brought  forward  con- 
vincing evidence  that  the  part  played  by 
water  here  is  in  India  played  by  dust,  which 
conveys  the  poison  in  the  dry  state  to  articles 
of  food  and  drink. 

It  is  rmnecessary  here  to  discuss  Petten- 
kofer's  hypothesis  that  the  varying  prevalence 
of  typhoid  fever  is  connected  with  the  vary- 
ing level  of  the  subsoil  water,  which  as  it 
rises  displaces  gases  which  have  become 
saturated  with  poison  from  the  soil  into  the 
atmosphere.  It  certainly  does  not  apply  to 
the  facts  as  observed  in  this  country. 

One  word  must  be  said  with  regard  to 
individual  susceptibility  to  the  disease,  and 
with  regard  to  predisposing  causes  acting  on 
the  individual.  It  is  a  matter  of  almost 
daily  observation  that  some  persons  never 
contract  typhoid  fever,  however  much  they 
may  be  exposed  to  the  poison,  while  others 
take  it  readily;  and  it  is  almost  equally 
obvious  that  certain  families  are  extremely 
susceptible,  and  liable  to  have  the  disease  in 
a  severe  form.  It  is  always  a  reason  to 
apprehend  a  formidable  attack  if  a  parent 
have  died  of  the  fever.  Typhoid  fever  may 
occur  at  any  age,  but  it  is  very  rare  in  ad- 
vanced hfe.  It  is  probably  more  common  in 
infancy  than  is  generally  supposed,  as  it  is 
easily  overlooked  or  confounded  with  com- 
mon infantile  ailments.  The  period  of  hfe 
at  which  the  disease  is  most  connnon  is^ 
during  adolescence  and  the  first  decade  of 
adult  age.  Among  the  predisposing  causes  arc- 
mental  depression  or  shock,  over-work,  and 
debihty,  however  induced.  A  person  habitu- 
ally imbibing  the  poison  may  not  be  attacked 
imtil  his  power  of  resistance  is  impaired  by 
some  depressing  influence.  In  this  way  a 
chiU  may  appear  to  brmg  on  the  disease. 
It  is  natural  to  suppose  that  imfavourable 
hygienic  conditions  would  generate  a  predis- 
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position,  but  doubt  is  thrown  on  this  by  the 
fact  that  typhoid  fever  does  not  by  any  means 
predominantly  affect  the  poor.  The  influence 
of  habitual  consumption  of  impure  water, 
again,  is  not  very  clear.  In  some  instances 
it  has  appeai-ed  to  make  an  epidemic  severe, 
but,  on  the  other  hand,  it  would  almost  seem 
that  the  inhabitants  of  some  towns,  the  water 
of  which  is  constantly  contaminated,  acquire 
an  immunity  from  the  disease. 

Anatomical  Characters  and  Pathology. 
Special  interest  attaches  to  the  structural 
lesions  which  take  place  in  typhoid  fever,  as 
they  are  closely  associated  with  the  symp- 
toms, and  are  accoimtable  for  many  of  the 
complications  which  occur.  The  relation  of 
the  intestinal  lesions  to  the  febrile  process 
has  been  differently  interpreted.  They  have 
been  considered,  on  the  one  hand,  as  the 
focus  in  which  the  morbid  germs  multiply, 
and  from  which  the  blood  is  infected ;  and, 
on  the  other,  the  primary  change  has  been 
supposed  to  take  place  in  the  blood,  the 
lesions  being  secondary  to  this,  like  the 
pustules  in  small-pox.  In  fatal  cases  local 
congestions  and  inflammations  are  met  with 
in  the  lungs  and  other  organs,  but  the  special 
and  characteristic  lesions  are  those  taking 
place  in  the  intestines  and  mesenteric  glands. 
The  intestinal  mucous  membrane  of  the 
ileum  generally  presents  the  appearances  of 
acute  catarrh;  but  the  chief  seat  of  the 
morbid  changes  is  Peyer's  patches,  and  the 
changes  consist  in  a  gradual  infiltration  of 
the  glands  here  crowded  together,  followed 
by  ulceration.  The  process  is  divisible  into 
three  stages  —  of  infiltration,  ulceration, 
and  separation  or  resolution,  each  of  which 
may  be  said,  speaking  roughly,  to  occupy  a 
week.  In  the  first,  that  of  infiltration,  the 
glands  of  Peyer's  patches  are  swollen  and 
distended  by  a  corpiiscular  exudation.  The 
entire  patch  is  thickened  and  raised  above 
the  level  of  the  surrounding  mucous  mem- 
brane ;  has  a  reddish,  or  fawn,  or  grey  colour, 
according  to  the  intensity  and  stage  of  the 
inflammation,  and  an  irregular  surface ;  is  firm 
to  the  touch ;  and  opaque  when  the  intestine 
is  held  up  to  the  Kght,  often  showing  through 
the  peritoneal  covering. 

The  patches  are  attacked  successively  from 
below  upwards ;  and  as  they  are  largest  and 
most  numerous  at  the  lower  end  of  the  ileum 
near  the  Ueo-csecal  valve,  it  is  here  that  the 
lesions  are  most  extensive  and  most  ad- 
vanced. 

In  about  a  week  the  follicles  begin  to 
ulcerate,  or,  as  it  is  sometimes  said,  burst. 
This  marks  the  beginning  of  the  second 
stage ;  as  it  progresses,  the  minute  ulcerations 
extend  and  coalesce,  the  patch  having  first 
a  worm-eaten  appearance,  and  later  becoming 
one  large  ulcer,  which  may  be  superficial  or 
deep ;  in  very  severe  cases  the  patches  slough 
and  fall  off  as  a  whole,  a  deep  line  of  demar- 
cation forming  round  them.    At  this  period 


they  are  stained  with  bile,  or  when  gan- 
grenous are  almost  black. 

Din-ing  the  third  week  in  mUd  cases  a  sort 
of  resolution  may  occur,  the  infiltrated  ma- 
terial being  broken  down  and  absorbed ;  and 
this  change  probably  takes  place  in  patches 
high  up  in  the  ileum  when  in  those  lower 
down  there  is  ulcerative  destruction.  For 
the  most  part  this  stage  is  occupied  by  the 
separation  by  ulceration  or  sloughing  of  the 
affected  patches,  and  an  ulcer  is  left  of  corre- 
sponding size  and  shape.  Of  course,  as  the 
patches  run  longitudinally  along  the  aspect 
of  the  bowel,  away  from  the  mesenteric 
attachment,  the  ulcers  also  have  their  long 
diameter  in  the  same  direction.  The  super- 
ficial layer  only  of  the  mucous  membrane 
may  be  ulcerated,  or  its  entire  thickness  may 
be  destroyed,  and  where  there  has  been 
necrosis  of  a  patch  as  a  whole,  the  muscular 
coat  may  be  implicated,  and  even  in  some 
cases  the  peritoneal  covering.  When  the 
muscular  fibres  are  laid  bare,  and  especially 
when  they  are  partially  destroyed,  the  base 
of  the  ulcer  will  have  a  shreddy  appearance. 
Large  vessels  may  be  opened,  giving  rise  to 
haemorrhage ;  or  perforation  of  the  intestine 
may  take  place  from  necrosis  of  the  serous 
coat,  near  the  centre  of  the  ulcer,  and  a  per- 
foration formed  in  this  way  will  usually  be 
large. 

At  the  end  of  the  third  week  the  separa- 
tion of  the  diseased  patches  will  be  com- 
pleted, and  the  ulcerations  left  begin  to 
granulate.  There  is  for  some  time  a  liability 
to  haemorrhage  fi-om  erosion  of  vessels,  and 
perforation  may  still  occur,  the  apertures 
now,  however,  being  as  a  rule  minute.  Un- 
less perforation  has  been  preceded  by  adhe- 
sion to  some  neigh bom-ing  coil  of  intestine, 
which  may  possibly  be  the  case  at  this 
period,  the  escape  of  gas  and  extravasation  of 
liquid  faecal  matter  will  set  up  general  peri- 
tonitis, which  is  almost  always  fatal.  The 
time  required  for  complete  healing  of  the 
ulcers  varies. 

Besides  the  large  ulcers  formed  in  the 
patches  of  Peyer,  it  is  not  uncommon  to  find 
small  circular  ulcerations  scattered  over  the 
mucous  membrane,  and  at  times  minute  dis- 
seminated ulcers  constitute  the  predominant 
lesion,  Peyer's  patches  being  absent,  or,  if 
present,  httle  affected.  The  large  intestine 
is  usually  healthy  or  nearly  so,  the  ileo-csecal 
valve  forming  a  sharp  demarcation  between 
healthy  and  diseased  mucous  membrane,  but 
in  some  cases  there  are  ntmaerous  small 
ulcerations  in  the  cascimi  and  colon. 

The  changes  in  the  mesenteric  glands  are 
secondary  to  those  in  the  intestinal  mucous 
membrane.  The  glands  are  enlarged,  firm, 
pink  or  fawn-coloured,  and  present  on  sec- 
tion a  corpuscular  infiltration  like  that  affect- 
ing the  agminated  glands.  Later,  they 
become  paler  and  softer,  and  may  gradually 
return  to  a  normal  condition,  or  may  undergo 
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caseation.  Ulcerations,  superficial  or  deep, 
are  not  uncommonly  present  in  the  larynx. 

The  spleen  is  almost  always  much  en- 
larged, dark  in  colour,  and  soft. 

Granular  degeneration  of  the  gland-cells 
of  the  liver  and  kidneys,  of  the  muscular 
fibres  of  the  heart,  and  of  the  volimtary 
muscles  generally,  is  a  constant  morbid 
change.  It  is  due  to  the  prolonged  high 
fever,  and  proportionate  to  its  severity  and 
duration  ;  when  it  reaches  an  advanced 
stage,  it  may  be  the  cause  of  fatal  syncope 
from  failure  of  the  heart. 

Symptoms. — The  period  of  incubation  of 
typhoid  fever  is  not  definitely  known.  There 
is  great  difficulty  in  fixing  it,  as  the  date  of 
exposure  to  the  poison  can  rarely  be  exactly 
ascertained,  and  the  onset  of  the  attack  is 
usually  insidious.  It  is  certain,  however, 
that  the  incubation-period  is  long,  probably 
in  most  cases  from  fourteen  to  twenty-one 
days.  Cases  are  met  with  from  time  to  time 
which  suggest  that  the  poison  may  reside  in 
the  system  for  an  indefinite  period  until  the 
resistance  is  lowered  by  a  chiU,  or  an  attack 
of  influenza,  or  by  great  fatigue.  On  the  other 
hand  instances  are  on  record  in  which  the 
disease  appears  to  have  come  on  immediately 
after  exposure  to  powerful  emanations  from 
sewers  which  have  burst,  or  have  been  opened 
on  account  of  obstruction,  but  they  are  quite 
exceptional.  The  incubation  is  not  attended 
by  any  marked  symptoms ;  sometimes  the 
appetite  falls  off,  the  tongue  becomes  furred, 
and  there  is  headache  or  depression ;  but,  as 
a  rule,  the  patient  is  not  debarred  fi-om  his 
avocation,  and  there  may  be  no  complaint  of 
any  kind. 

Invasion. — The  invasion  is  almost  always 
insidious.  Occasionally  severe  headache  sets 
in  suddenly,  with  depression,  muscular  weak- 
ness, general  pains,  and  chilliness  almost 
amounting  to  rigor ;  but,  as  a  rule,  the  patient 
at  first  feels  simply  out  of  sorts,  loses  appe- 
tite, and  is  indisposed  for  his  usual  work  or 
for  exertion  of  any  kind.  Epistaxis  is  not 
uncommon.  The  headache  increases  ;  the 
prostration  becomes  greater;  sensations  of 
cold  down  the  back,  alternating  with  heat 
and  slight  flushing,  come  on  at  intervals.  At 
this  point  medical  advice  is  usually  sought, 
when  the  patient,  giving  the  above  history, 
will  be  found  to  present  the  ordinary  indica- 
tions of  the  febrile  state— the  pulse  wiU  be  in- 
creased in  frequency,  the  temperature  raised, 
and  the  tongue  will  have  a  whitish  or  yellow 
coat,  thick  or  thin  in  different  cases.  The 
bowels  may  be  confined  or  relaxed  ;  the  urine 
high-coloured  and  diminished  in  quantity,  or 
so  far  apparently  normal. 

In  endeavouring  at  this  early  period  to 
decide  whether  the  case  is  one  of  enteric 
fever,  the  first  thing  to  be  done  is  to  exclude 
local  inflammation  as  a  cause  of  the  pyrexia. 
Among  the  positive  indications  the  appear- 
ance of  the  patient  is  often  a  guide  ;  he  may 


look  more  heavy  and  oppressed  than  is 
accounted  for  by  the  temperature  or  the 
duration  of  the  illness,  and  may  be  mora 
prostrate.  The  tongue,  as  a  rule,  is  not 
thickly  coated,  and  the  fur  does  not  extend 
quite  to  the  margins  or  tip,  which  even  now 
may  be  unduly  red.  The  abdomen  may  be 
tumid,  and  there  may  be  some  tenderness 
over  the  right  iliac  fossa,  but  the  absence  of 
these  symptoms  does  not  exclude  enteric 
fever.  The  recurrence  two  or  three  times  of 
slight  epistaxis  during  the  first  few  days  of 
a  febrile  attack  would  increase  the  presump- 
tion of  the  disease  being  typhoid.  The  tem- 
peratiure,  however,  if  it  is  watched  from  the 
first,  affords  the  most  conclusive  early  evi- 
dence of  the  disease  ;  it  rises  with  remarkable 
regularity  from  day  to  day,  and  is  from  one 
to  two  degrees  higher  in  the  evening  than  in 
the  morning ;  the  appearance  of  the  tempera- 
ture-chart recording  morning  and  evening 
observations  is  highly  characteristic,  and 
may,  indeed,  almost  be  called  diagnostic. 
The  opportunity  of  watching  this  gradual 
rise,  however,  is  often  wanting ;  but  if,  on 
the  third  or  fourth  day  of  an  illness,  without 
obvious  local  cause  we  find  a  temperature  of 
103°  or  104°  F.,  and  especially  if  the  evening 
rise  and  morning  fall  are  marked,  the  proba- 
bilities are  that  the  case  is  one  of  enteric 
fever. 

As  has  been  stated,  the  fever  is  of  long 
duration,  lasting  from  twenty-one  to  thirty 
days  on  an  average,  and  probably  the  clearest 
idea  of  the  course  and  progress  of  the  disease 
will  be  conveyed  by  a  brief  description  of  the 
condition  of  the  patient  week  by  week,  during 
a  fairly  severe  attack. 

At  the  end  of  the  first  week  the  tempera- 
ture will  have  reached  the  level,  whatever 
that  may  be,  which  will  be  maintained,  in 
the  absence  of  comphcations,  throughout  the 
dominant  stage  of  the  disease — 103°,  104°,  or 
105°  F.  in  the  evening,  1°  or  1^°  F.  lower  in 
the  morning ;  in  mild  cases  it  may  not  be 
more  than  102°  F.  when  highest.  The  fever 
is  now  well-estabhshed,  and  all  its  charac- 
teristic features  will  be  more  or  less  pro- 
nounced. The  initial  headache  wUl  in  most 
cases  have  disappeared ;  the  patient  lies  on 
the  back  or  on  either  side  ;  the  face  is  flushed, 
often  presenting  a  bright  patch  on  the 
cheeks,  rarely  dusky  ;  the  expression  is  good, 
though  usually  suggestive  of  the  disease; 
the  eyes  are  bright  and  observant ;  the  skin 
is  more  or  less  hot,  usually  dry,  but  often 
moist  at  some  period  of  the  day.  The  pulse 
is  frequent,  80,  100,  or  120— short,  large, 
and  very  often  dicrotous.  A  short  cough  is 
common ;  and  a  scattered  sibilus,  heard  on 
auscultating  the  lungs,  is  so  frequent  as  to 
constitute  a  feature  of  the  disease.  The 
tongue  wUl  be  moist,  with  a  white  or  yel- 
lowish fur  thinning  off  towards  the  edges 
and  tip;  the  margins  are  red,  and  a  red 
triangle  invades  the  dorsum  at  the  tip.  The 
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abdomen  will  be  more  or  less  tumid ;  and 
on  pressure  tenderness  may  be  elicited  in 
the  right  iliac  fossa,  and  gurgling  of  liquid 
and  gas  may  be  felt  in  the  intestine.  It_  is 
to  be  understood  that  the  giu-gling  is  an  in- 
cident attendant  on  diarrhoea,  and  is  absent 
in  cases  where  there  is  constipation.  The 
spleen  may  sometimes  be  felt  below  the  ribs, 
and  when  not  reached  fi-om  the  left  hypo- 
chondrium  may  give  an  enlarged  area  of 
dulness  on  percussion,  but  it  will  not  yet 
have  reached  its  full  size.  The  character- 
istic spots  may  occasionally  be  found,  but 
though  they  have  been  seen  as  early  as  the 
fom-th  or  fifth  day,  they  do  not  usually  come 
out  till  after  a  week  or  more  of  fever.  The 
bowels  will  mostly  act  loosely,  and  some- 
times frequently,  so  that  there  is  diarrhoea. 
The  urine  will  be  high-coloured  and  gene- 
rally tm'bid;  it  not  infrequently  shows  a 
trace  of  albumin  and  may  contain  an  appre- 
ciable amount.  T'he  motions  will  have  a 
powerful  and  offensive  peculiar  odour ;  they 
will  be  copious,  liquid,  rather  pale,  yellovsdsh 
or  drab  in  colour,  with  flocculi.  A  familiar 
descriptive  comparison  is  to  '  pea-soup.' 

A  week  later,  that  is  on  the  fourteenth  or 
fifteenth  day,  the  disease  wOl  have  told  ob- 
viously upon  the  patient.  He  will  lie  mostly 
on  his  back,  and  little  on  his  side.  The  face, 
still  flushed,  and  presenting  often  the  red 
patches  on  the  cheeks,  will  begin  to  look  worn 
and  thin ;  the  eyes,  still  bright,  wiU  be  less 
observant.  The  aspect  and  expression  of  the 
countenance  are  so  characteristic  as  to  be  at 
once  recognised  by  an  experienced  observer. 
The  hand  may  be  imsteady  when  held  out, 
and  there  may  be  slight  twitchings  of  the 
lips.  There  may  be  restlessness  or  even 
sleeplessness,  and  very  often  delirium.  It 
has  been  stated  that  delirium  mostly  sets  in 
about  the  twelfth  day,  but  the  time  varies 
greatly.  At  first  the  patient  is  confused  on 
waking  from  sleep,  does  not  quite  know 
where  he  is,  and  appears  to  have  been  dream- 
ing, but  soon  collects  hunself ;  later  he  fails 
to  shake  off  the  confusion  of  thought,  and  he 
ma,y  talk  mcoherently,  may  ramble,  in  fact, 
as  it  is  said.  At  this  period  the  delirium  does 
not  go_  beyond  sHght  rambling,  and  it  is 
rarely  violent  at  any  stage.  In  severe  cases 
there  may  be  retention  of  urine. 

The  pulse  will  be  more  frequent,  stiU  less 
full,  weaker;  dicrotism  is  rarely  well-marked. 
The  lungs  wUl  not  have  undergone  much 
change ;  the  sibilant  sounds  may  be  more 
numerous. 

The  tongue  will  be  more  characteristic ; 
the  fur  will  be  represented  by  a  thin  yellow 
or  brownish  streak  down  the  centre,  while 
the  tip  and  edges  will  be  red  and  angry. 
There  will  be  a  tendency  to  dryness,  and 
generally  the  entire  tongue  looks  shrunken 
and  pointed. 

The  abdomen  will  be  larger  and  more  tense, 
and  the  tenderness  and  gurgling  in  the  right 


iliac  fossa  more  marked ;  the  spleen  will  be 
larger.  Now  the  eruption  may  be  expected 
to  present  itself,  if  at  all ;  but  it  must  be  re- 
membered that  it  is  absent  in  a  considerable 
proportion  of  cases — a  proportion  estimated 
by  some  observers  at  30  per  cent.  The  erup- 
tion consists  of  small  pink  spots,  about  the 
size  of  a  pin's  head,  slightly  raised  and 
pointed,  well-defined,  and  disappearing  on 
pressure,  or  when  the  skin  is  stretched,  to 
reappear  when  the  pressure  is  withdrawn. 
They  are  usually  few  in  number,  and  are 
distributed  irregiilarly  over  the  abdomen  and 
chest ;  but  sometimes  they  are  very  profuse, 
the  number  having  no  relation  whatever  to 
the  severity  or  character  of  the  attack.  The 
spots  do  not  aU  come  out  at  once,  but  in 
successive  crops,  till  the  end  of  the  fever  ;  the 
duration  of  individual  spots,  as  observed  by 
surrounding  them  with  a  ring  of  ink  and 
dating  them,  being  about  four  days.  It  has 
been  recommended  that  the  back  should  be 
searched  for  spots,  but  conclusions  from 
eruption  found  here  only  would  be  untrust- 
worthy, as  the  back  is  seldom  free  from  spots, 
and  there  is  nothing  very  peculiar  in  the 
spots  of  typhoid  fever  to  distinguish  them 
from  others. 

If  the  case  is  characterised  by  diarrhoea,  it 
is  usually  at  this  period  that  it  begins  to  be 
most  troublesome;  the  stools  have  the  ap- 
pearances already  described. 

The  temperature  will  be  maintained  at 
about  the  same  height  as  at  the  end  of  the 
first  week,  but  not  uncommonly  there  is 
about  this  time  a  deceptive  remission  of 
fever,  and  it  is  perhaps  worthy  of  remark 
that  the  active  ulceration  is  now  coming  to 
an  end.  The  fever  which  persists  after  this 
period  has  indeed  been  attributed  to  septic 
absorption  from  the  intestinal  ulcers — with 
doubtful  justice,  however. 

It  is  from  the  latter  part  of  the  second  week 
onward  that  complications,  both  local,  such 
as  haemorrhage  or  perforation  from  ulcera- 
tion and  separation  of  sloughs,  and  general, 
such  as  pneumonia,  are  to  be  apprehended. 

The  end  of  the  third  week  finds  the 
sufferer  at  his  worst.  If  he  is  now  able  to 
turn  in  bed  and  to  lie  on  either  side,  and  if 
other  symptoms  correspond  with  this  indica- 
tion of  power,  the  case  is  favourable.  In  a 
severe  attack  he  will  Ue  on  his  back,  and 
probably  tend  to  slip  down  in  bed.  The  face 
may  be  either  pale  or  dusky ;  its  look  will 
be  that  of  prostration.  The  patient  is  mostly 
very  deaf,  often  dull  of  apprehension,  so  that 
he  is  with  difficulty  made  to  put  out  his 
tongue ;  he  may  be  half  unconscious,  or  in 
the  condition  of  coma- vigil,  a  stuporous  sleep 
with  the  eyes  half  open ;  or  he  may  be  rest- 
less, with  muttering  delirium,  picking  at 
imagmary  objects  in  the  air,  or  at  the  bed- 
clothes. Sometimes  the  sliglitest  pressure 
on  any  part  of  the  body  appears  to  give  pain, 
or  the  patient  may  start  in  great  alarm  when 
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spoken  to.  The  body  will  be  emaciated ;  the 
sldn  thin,  pale,  dry,  and  harsh ;  the  muscles 
wasted  ;  the  tendons  starting  up,  from  sudden 
irregular  muscular  contractions  {subsuUus 
tendinum)  when  the  limbs  are  at  rest,  while 
attempted  movements  are  attended  with 
jactitations  and  tremors;  the  lips  tremble 
when  the  patient  speaks,  and  the  tongue 
twitches  when  protruded.  A  tap  with  the 
end  of  the  finger  on  the  pectoral  muscle  will 
cause  a  small  swelling  to  rise  on  the  spot — 
the  so-called  '  myoidema,'  due  to  contraction 
of  the  degenerated  fibres ;  it  lasts  for  twenty 
or  thirty  seconds.  The  tongue  is  shrivelled, 
brown  or  even  black,  destitute  of  true  epi- 
thelium, or  dry  and  shiny,  or  coated  with 
sticky  slime  or  with  black  sordes.  Some- 
times it  cannot  be  protruded  at  all.-  The 
roof  of  the  mouth  will  be  similarly  coated ; 
and  there  will  be  sordes  on  the  teeth,  and 
perhaps  on  the  lips. 

The  pulse  will  be  small,  soft,  extremely 
weak,  often  very  frequent — 130  or  upwards 
per  minute  in  bad  cases ;  the  beats  run  into 
each  other,  and  are  not  distinct,  giving  the 
undulatory  sphygmographic  trace.  The 
heart  is  extremely  weak :  the  impulse  absent, 
or  a  mere  tap ;  the  first  sound  short  and 
feeble,  or  altogether  extinguished.  The  lungs 
exhibit  evidence  of  hypostatic  congestion, 
impairment  of  resonance,  and  imperfect  entry 
of  air  all  over  the  posterior  aspect  of  one  or 
both  sides  of  the  chest. 

The  abdomen  will  usually  be  distended; 
spots  may  be  present  and  continue  to  come 
out.  There  may  or  may  not  be  diarrhcsa. 
The  stools  may  be  passed  unconsciously ; 
and  there  may  be  retention,  or  more  fre- 
quently incontinence,  of  urine.  Bedsores 
often  form  rapidly,  unless  the  nursing  is  both 
careful  and  skilful. 

A  tendency  to  recovery  is  usually  indicated 
by  improvement  in  the  temperature,  pulse, 
tongue,  and  abdomen.  The  temperatiure 
gradually  falls,  but  at  first  this  is  shown 
chiefly  by  the  increasing  morning  remissions, 
giving  a  greater  difference  between  the 
morning  and  evening  temperatures,  and 
showing  on  the  chart  greater  zigzags;  the 
evening  temperature  then  begins  to  fall  day 
by  day.  The  pulse  becomes  less  frequent, 
and  more  full  and  distinct;  the  tongue 
gradually  cleans,  beginning  at  the  margins ; 
the  abdomen  subsides,  the  diarrhoea  ceases ; 
and  strength  returns  little  by  little.  In  fatal 
cases  the  mode  of  death,  when  not  due  to 
some  complication,  may  be  by  asthenia,  or 
more  frequently  by  coma  and  asthenia  com- 
bined ;  hyperpyrexia  is  not  uncommon  as  a 
phenomenon  of  the  moribund  condition ;  and, 
as  the  heart  fails,  hypostatic  congestion  of 
the  lungs  is  usually  very  marked. 

Relapses.— Relapse  is  very  common  in 
enteric  fever.  It  usually  occurs  about  ten 
days  after  the  subsidence  of  the  temperature 
in  the  primary  attack,  and  is  sometimes 
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attributed  to  premature  administration  of 
solid  food,  but  more  commonly  has  no  such 
cause.  A  true  relapse  is  not  merely  a  recur- 
rence of  pyrexia,  but  a  return  of  all  the 
phenomena  of  the  fever.  Fresh  Peyer's  patches 
are  attacked,  and  there  is  frequently  a  fresh 
outbreak  of  the  spots  at  about  the  same 
period  after  the  initial  symptoms,  or  often 
earlier.  The  relapse,  however,  is  rarely  as 
long  as  the  original  fever ;  very  commonly, 
indeed,  the  third  stage,  that  of  so-called 
infective  or  pyemic  fever,  is  wanting ;  and 
when  this  is  so,  it  is  probable  that  there  is 
no  ulceration  of  the  intestinal  glands.  For- 
tunately, also,  it  is  not  so  often  fatal  as  might 
be  expected,  seeing  that  the  patient  is  reduced 
by  the  first  attack.  A  second  or  a  third 
relapse  may  take  place ;  the  writer  has  even 
indeed  seen  a  fourth,  the  patient  recovering, 
and  surviving  five  distinct  attacks  of  fever, 
each  of  which  was  severe.  No  satisfactory 
explanation  of  the  relapse  of  typhoid  fever 
has  been  given.  It  has  been  said  that  there  is 
a  re-infection  of  the  subject  by  poison  lodged 
in  the  mesenteric  glands ;  but  it  is  not  easy 
to  understand  why  he  should  be  susceptible 
to  the  influence  of  the  poison  from  this 
source,  when  for  the  most  part  the  suscep- 
tibihty  to  the  disease  is  exhausted  by  an 
attack. 

Special  Symptoms  and  Complica- 
tions.— These  are  so  numerous  and  varied 
that  it  has  been  thought  better  to  describe 
them  separately,  rather  than  to  interrupt 
the  account  of  the  fever. 

Hcemorrhage. — This  occurs  in  about  6  or 
8  per  cent,  of  the  cases.  It  may  come  on 
as  early  as  the  tenth  day,  but  more  commonly 
it  is  between  the  fourteenth  and  the  twenty- 
fourth  days,  and  in  the  later  rather  than 
the  earlier  part  of  this  period ;  bleeding  may 
be  provoked  by  imprudence  in  diet,  or  by 
exertion  later  still.  The  haemorrhage  is  due 
to  the  erosion  of  some  vessel  during  the 
ulceration  of  Peyer's  patches,  without  protec- 
tive plugging  by  fibrin,  or  to  vessels  being 
laid  open  by  the  detachment  of  a  slough. 
The  quantity  of  blood  lost,  and  the  rate 
at  which  it  is  poured  out,  vary  greatly. 
Sometimes  the  fact  of  haemorrhage  having 
taken  place  is  only  known  by  the  stools 
being  black,  sticky,  and  offensive.  At  other 
times  the  blood  is  discharged  in  large  clots, 
or  it  may  be  extravasated  so  rapidly  that  it 
is  liquid  and  red,  not  having  had  time  to  be- 
come blackened  and  coagulated  by  the  in- 
testinal contents  or  secretions.  When  the 
haemorrhage  is  considerable,  the  patient  is 
rendered  pale  and  pulseless.  The  tempera- 
ture always  falls,  and  not  infi-equently  the 
loss  of  blood  can  be  recognised  before  it  ap- 
pears in  the  stools  by  this  fall  of  tempera- 
tm-e,  and  by  the  pulse  and  general  appear- 
ance of  the  patient.  It  is  said  that  severe 
and  persistent  headache  early  in  the  attack  is 
often  followed  by  hsemorrhage  in  a  later  stage. 
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This  complication  is  always  attended  with 
anxiety,  and  often  exhausts  the  strength  of 
the  sufferer;  but  it  is  not  by  any  means 
necessai-ily  fatal.  In  many  cases,  indeed, 
the  occm-rence  of  considerable  hiemorrhage 
marks  the  setting  in  of  improvement ;  the 
temperature  which  falls  on  account  of  the 
loss  of  blood  does  not  rise  again  ;  the  patient 
becomes  clearer  and  less  heavy  and  op- 
pressed ;  the  tongue  cleans ;  and  all  un- 
favom-able  symptoms  gradually  subside. 

Perforation. — This,  like  haemorrhage,  may 
ocovu"  eai'ly,  or  at  a  late  period  ;  when  early 
it  is  due  to  the  entire  thickness  of  the  intes- 
tinal wall  being  imphcated  in  the  necrosis  of 
the  Peyer's  patch,  and  the  perforation  may 
then  be  large.  Later,  at  the  end  of  the  third 
week  or  afterwards,  the  perforation  results 
from  ulceration,  and  is  often  very  minute. 
Unless  adhesive  inflammation  at  once  glues 
the  affected  point  to  a  neighbouring  coil  of 
intestine  or  to  the  abdominal  wall,  there  is 
extravasation  of  intestinal  gases  and  liquid 
into  the  peritoneal  cavity,  producing  general 
and  usually  fatal  peritonitis. 

It  might  be  expected  that  this  occurrence 
would  give  rise  to  severe  pain,  but  very 
often  there  is  neither  pain  nor  tenderness. 
The  abdomen,  however,  rapidly  becomes 
distended,  often  to  an  extreme  degree ;  its 
walls  are  absolutely  motionless  in  respiration; 
and  on  the  apphcation  of  the  hand  and 
making  pressure,  there  is  not  only  tension  but 
resistance  of  a  peculiar  kind,  which  is  highly 
characteristic.  With  the  local  symptoms 
there  are  evidences  of  shock :  great  anxiety 
of  countenance,  which  may  be  flushed  and 
beaded  with  perspiration,  or  pallid  and  livid  ; 
extreme  frequency  of  pulse,  often  140,  160, 
or  200,  which  is  small  and  weak ;  and  very 
great  frequency  of  respiration.  The  respira- 
tory distress  is  so  marked  that,  in  some  in- 
stances which  the  writer  has  been  called  to 
see,  the  perforation  had  been  overlooked,  and 
the  condition  attributed  to  3ome  lung-com- 
phcation.  ° 

Peritonitis. — Peritonitis,  without  antece- 
dent perforation,  is  an  occasional  complica- 
tion of  typhoid  fever.  It  differs  from  the 
peritonitis  caused  by  perforation  in  the  more 
gradual  onset,  and  m  the  less  urgent  charac- 
ter both  of  local  signs  and  general  symptoms 
— of  the  latter  especially. 

Tympwnites.—Gre&t  distension  of  the  ab- 
domen by  flatus  is  not  uncommon  in  the 
course  of  typhoid  fever,  coming  on  independ- 
ently of  peritonitis  or  perforation.  Most 
frequently  it  gradually  appears  late  in  the 
disease,  together  with  other  symptoms  of 
prostration  of  the  nervous  system,  but  it 
may  set  in  abruptly  within  the  first  week, 
and  it  is  then  prognostic  of  an  early  fatal 
issue.  Simple  tympanites  is  distinguished 
from  peritonitic  distension  by  the  difference 
in  the  feel  to  the  hand ;  but  chiefly  by  the 
fact  that  the  respiratory  movements  of  the 


abdomen  are  not  suppressed,  though,  of 
course,  impeded.  Absence  of  pain  is  so 
comrnon  in  the  peritonitis  of  typhoid  fever, 
that  it  is  no  criterion  by  which  to  distin- 
guish inflammation  from  tympanitic  disten- 
sion. 

Dia/rrhcea.  —  As  has  been  stated,  the 
bowels  are  usually  loose  in  typhoid  fever. 
Not  infrequently  this  looseness  becomes  ex- 
cessive, and  is  thus  a  cause  of  exhaustion 
and  a  source  of  danger.  Unless  there  is 
'  blood  in  them,  the  stools  are  more  liquid, 
frequent,  and  copious,  but  not  otherwise  dif- 
ferent from  the  usual  typhoid  motions. 

Albuminuria. — Albuminuria  is  not  un- 
common as  a  complication  of  typhoid,  and 
it  may  be  accompanied  with  convulsions, 
though  it  is  by  no  means  so  dangerous  as 
in  typhus.  The  albuminuria  may  be  the 
effect  of  the  poison  or  of  the  fever-processes 
on  the  blood,  or  it  may  indicate  nephritis. 
In  the  former  case,  which  is  much  more 
common,  the  urine  does  not  differ  in  appear- 
ance from  this  secretion  as  usually  seen  at 
the  stage  of  the  disease  at  which  it  is  pre- 
sent, and  the  albumen  is  only  detected  by 
examination  ;  in  the  latter,  the  urine  will  be 
scanty  and  dark-coloured,  as  in  desqua- 
rnative  nephritis  when  it  is  not  a  complica- 
tion of  typhoid  fever. 

Pneumonia. — Inflammation  of  the  lung 
may  come  on  early  or  late  in  the  course  of 
typhoid  fever.  When  early,  it  is  usually  a  lobar 
croupous  pneumonia,  not  differing  greatly 
from  ordinary  pneumonia ;  in  the  later  stages 
it  is  often  a  combination  of  lobular  catarrh 
with  hypostatic  consolidation.  The  symptoms 
are  not  marked.  The  temperature  rises  or 
is  more  sustained ;  there  is  increased  fre- 
quency of  the  pulse  and  respiration,  and  per- 
haps obvious  respiratory  distress;  the  face 
may  be  flushed  or  anxious.  As  a  rule,  there 
is  little  or  no  cough  or  expectoration.  Ex- 
amination, when  practicable,  reveals  the 
ordinary  physical  signs. 

Pulmonary  gangrene. — Gangrene  of  the 
lung  may  occur  from  obstruction  of  branches 
of  the  pulmonary  artery  by  fibrinous  coagula 
carried  from  the  heart. 

Pleurisy. — Pleurisy  is  occasionally  met 
with  as  a  complication  of  typhoid  fever.  It 
does  not  give  rise  to  much  pain,  and  may 
easily  be  overlooked,  the  condition  of  the 
patient  precluding  careful  examination. 

Thromhosis. — Thrombosis  may  be  either  a 
complication  or  a  sequel  of  typhoid  fever.  It. 
arises  from  the  languid  state  of  the  circula- 
tion, and  from  the  condition  of  the  blood, 
which  is  liable  to  coagulate.  The  femorai 
vein  and  its  branches  are  the  vessels  most 
commonly  obstructed,  the  thrombosis  usually 
beginning  in  the  small  deep-seated  branches 
and  extending  to  the  larger  trunks,  so  that 
there  may  be  deep-seated  pain  and  tender- 
ness in  the  calf  or  in  the  gluteal  region  for 
a  day  or  two  before  the  large  vein  is  affected. 
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Thrombosis  gives  rise  to  pain  and  swelling 
of  the  limb,  with  some  oidema,  and  the  vein 
can  iisually  be  felt  as  a  solid  cord;  there  is 
a  new  access  of  pyrexia,  especially  if  conva- 
lescence have  already  set  in. 

Embolism. — Embolism  by  plugs  of  fibrin 
deposited  in  the  heart,  and  subsequently 
launched  into  the  arteries,  may  occur  in  any 
part  of  the  body.  Hemiplegia  may  happen 
from  this  cause  in  the  course  of  typhoid 
fever  ;  or  occasionally,  but  very  rarely,  gan- 
grene of  part  of  a  limb. 

Parotitis, — Parotid  abscess  is  less  common 
in  typhoid  than  in  typhus  fever  ;  but  it  may 
occur  in  very  severe  cases,  and  is  then  an 
additional  source  of  danger. 

Sequelae. — Enteric  fever  always  leaves 
the  patient  weak,  and  the  debihty  lasts  long. 
This  is  due  not  merely  to  the  waste  of  tissue 
by  the  protracted  fever,  but  to  the  fact  that 
the  intestinal  and  mesenteric  lesions  inter- 
fere with  absorption  of  nutrient  material. 
In  some  cases  the  patient  never  recovers 
strength,  but  gradually  becomes  emaciated, 
and  dies  from  asthenia  or  from  some  inter- 
current attack.  Occasionally  the  ulcerations 
do  not  heal,  and  they  may  prove  fatal  after 
the  lapse  of  a  considerable  time.  Phthisis, 
again,  may  be  started  by  an  attack  of  typhoid 
fever,  usually,  but  not  invariably,  in  an  indi- 
vidual predisposed  to  the  disease.  Insanity 
is  another  occasional  sequel ;  the  most  com- 
mon form  of  mental  derangement  is  melan- 
cholia, but  there  may  be  acute  mania.  It 
may  come  on  almost  immediately,  the 
patient  never  appearing  quite  to  recover  his 
faculties  after  the  stupor  of  a  severe  attack  ; 
or  it  may  develop  itself  at  an  early  or  late 
stage  of  convalescence,  or  not  tiU  a  still  later 
period. 

Varieties. — To  complete  the  account  of 
typhoid  fever,  some  of  the  principal  devia- 
tions from  the  ordinary  course  and  type  of 
the  disease  must  be  enumerated  ;  and  in  the 
first  place  it  must  be  understood  that,  both 
in  individual  cases  and  in  entire  epidemics, 
typhoid  fever  may  run  its  course  without  rise 
of  temperature,  the  characteristic  lesions 
being  found  after  death.  Again,  there  is 
sometimes  so  little  general  depression  of 
strength  that  the  sufferer  may  walk  about, 
and  carry  on  his  usual  avocations  up  to  a  late 
period  of  the  attack.  The  term  typhus  am- 
bulans,  or  ambulatorius,  has  been  applied  to 
such  cases.  The  writer  has  known  several 
instances  in  which  patients  have  walked 
into  the  London  Fever  Hospital  with  perfora- 
tioii' 

Infantile  Remittent  Paver.— Infantile 
remittent  fever  is  bo  called  from  the  remis- 
sions often  observed  in  typhoid  fever  affect- 
ing young  children.  No  special  description 
is  necessary,  the  disease  pursuing  much  the 
same  course  in  children  as  in  adults,  only 
with  greater  fluctuations.  Spots  are  less 
frequently  seen. 
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Typhoid  Fever  with  Constipation. — 

This  really  constitutes  a  distinct  variety,  the 
constipation  persisting  throughout,  and  not 
merely  lasting  for  a  few  days  and  then  giving 
place  to  diarrhoea. 

Bilious  Fever  {Fi&vre  biUeuse).— This 
is  recognised  as  a  special  form  of  typhoid 
fever  by  French  observers,  and  deservedly 
so.  The  characteristic  featui'e  is  frequent, 
sometimes  almost  incessant,  vomiting  of 
liquid  containing  bile,  both  after  food  and 
when  no  food  has  been  taken.  Severe  head- 
ache often  persists  throughout  the  attack. 
The  temperature  does  not,  as  a  rule,  rise 
high,  and  it  fluctuates  much ;  the  face  is  pale 
and  anxious ;  the  pulse  is  frequent  and  very 
weak ;  the  tongue  is  usually  coated,  and  may 
be  white  or  yellow.  It  is  a  very  dangerous 
form  of  the  disease,  and  may  end  fatally 
in  ten  or  fourteen  days  by  simple  asthenia, 
without  delirium  or  comatose  symptoms. 

Typhoid  Fever  with  Meningitis. — 
True  meningitis  sometimes,  though  rarely, 
occurs  at  an  early  period  of  typhoid  fever, 
and  is  attended  with  excitement,  which  may 
be  maniacal  in  character,  or  violent  delirium, 
and  perhaps  pain  in  the  head. 

Abortive  Typhoid. — This  is  sometimes 
described  as  'fourteen-day  fever.'  After  weU- 
marked  symptoms  of  the  attack,  the  tem- 
perature is  not  maintained,  but  gradually 
subsides.  Such  cases  are  mostly  set  down 
as  common  continued  fever,  or  febricula. 

Diagnosis. — A  weU-marked  case  of  enteric 
fever  at  the  height  of  the  disease  is  easily 
recognised  by  the  aspect  of  the  patient,  and 
by  the  symptoms  already  described  :  the  red 
tip  and  edges  of  the  tongue,  the  tumid  abdo- 
men, the  enlarged  spleen,  the  rose  spots,  and 
the  character  of  the  stools.  In  the  early 
stage,  however,  it  is  often  necessary  to  sus- 
pend the  judgment  for  a  day  or  two,  and 
there  may  be  difficulty  in  forming  a  definite 
opinion  for  a  much  longer  period.  The  dis- 
eases which  have  most  frequently  been  taken 
for  typhoid  fever  are  tubercular  meningitis, 
acute  pulmonary  tuberculosis,  and  gastro- 
intestinal catarrh;  typhhtis,  catarrhal  pneu- 
monia and  other  acute  affections  of  the  lungs, 
glanders,  pyaemia,  and  ulcerative  endocar- 
ditis, have  also  from  time  to  time  been  con- 
founded with  it.  On  the  other  hand,  typhoid 
fever  may  possibly  be  taken  for  one  of  these 
affections,  or  may  more  easily  be  masked  by 
some  comphcation,  such  as  pneumonia  or 
peritonitis.  "What  is  most  liable  to  happen 
is,  that  it  may  be  entirely  overlooked.  _ 

The  insidious  onset  of  typhoid  fever  is  very 
characteristic  ;  and,  as  has  been  said  before, 
the  thermometric  chart  of  the  first  four  days 
showing  a  rise  day  by  day  vnth  the  morning 
remissions,  might  of  itself  suggest  the  dia- 
gnosis. But  occasionally  the  invasion  is 
abrupt,  or  there  is  some  puhnonary  compli- 
cation at  the  outset,  which  raises  the  initial 
temperature,  so  that  it  would  be  unsafe  to 
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rely  too  implicitly  on  the  temperature.  The 
first  thing  to  be  done  in  establishing  a  dia- 
gnosis of  enteric  fever  is  to  exclude  local 
inflammation  as  a  cause  of  the  febrile  con- 
dition, which  will  be  effected  by  physical 
examination  and  other  means.  It  must  not 
be  forgotten  during  this  investigation  that  in 
pnevunonia  the  consolidation  may  not  occur 
for  three  or  four  days.  When  there  is  doubt, 
epistaxis  wiU  be  evidence  in  favour  of,  herpes 
labiaHs  against,  such  a  diagnosis,  though 
herpes  may  break  out  when  there  has  been 
a  rigor.  The  presumption  of  typhoid  fever 
arrived  at  by  excluding  local  inflammation 
and  other  acute  diseases  will  soon  be 
strengthened  by  the  appearance  of  corrobo- 
rative indications  which  we  need  not  again 
specify,  or  be  overthrown  by  their  continued 
absence. 

As  regards  the  particular  diseases  enume- 
rated as  those  with  which  it  is  specially  liable 
to  be  confounded — in  tubercular  meningitis 
the  temperature  is  not  usually  so  high  as  in 
typhoid  fever,  the  pulse  is  at  first  not  very 
frequent,  and  is  often  hesitating,  while  it 
almost  always  presents  the  condition  of  ten- 
sion, thus  contrasting  with  the  soft  short 
pulse  of  fever.  There  are  usually,  but  not 
constantly,  headache  and  vomiting  early  in 
the  attack,  the  bowels  are  mostly  confined, 
and  the  abdominal  wall  is  retracted.  Squint, 
inequahty  of  the  pupils,  or  double  optic  neur- 
itis, would  be  unmistakable  indications  of 
meningitis.  In  acute  pulmonary  tuberculosis 
there  is  more  cough;  and  although  at  first 
there  may  be  only  scattered  sibilant  sounds, 
such  as  are  heard  in  typhoid  fever,  these  soon 
become  more  abundant,  and  other  physical 
signs  of  the  infiltration  of  the  lungs  are  added, 
such  as  impairment  of  the  resonance,  and 
imperfect  entry  of  air.  The  temperature  also 
is  usually  more  sustained.  Gastro-intestinal 
catarrh  in  children  is  sometimes  attended 
with  so  much  febrile  disturbance  as  to  give 
rise  to  a  suspicion,  or  even  a  diagnosis,  of 
typhoid  fever,  especially  as  the  abdomen  is 
tumid,  and  there  may  be  diarrhoea ;  over- 
feeding with  milk  may  keep  up  the  appear- 
ance of  fever  for  some  time.  There  are, how- 
ever, intermissions  and  variations  which,  when 
carefully  noted,  are  found  to  be  inconsistent 
with  continued  fever;  the  tongue  is  more 
thickly  and  coarsely  coated ;  and  the  stools, 
though  they  may  be  pale  from  imdigested 
milk,  have  not  the  typhoid  character.  In 
typhlitis  there  is  more  local  pain  and  tender- 
ness, and  a  lower  temperatm-e  ;  and  the  symp- 
toms set  in  more  abruptly,  vomiting  being 
common.  It  is  unnecessary  to  enter  upon 
the  distinction  between  typhoid  fever  and  the 
other  diseases  mentioned ;  for  the  most  part 
a  few  days  will  clear  up  any  uncertainty  or 
confusion. 

As  a  matter  of  fact,  errors  rarely  arise, 
when  it  is  deliberately  considered  whether  a 
given  case  is  or  is  not  one  of  typhoid  fever. 


The  danger  is  that  the  idea  of  fever  may  not 
be  entertained  at  all,  its  symptoms  being 
attributed  to  some  slight  local  ailment.  Or 
there  is  pneumonia  or  peritonitis  as  a  com- 
pUcation,  when  the  patient  first  comes 
under  •  observation,  which  is  not  very  un- 
common among  the  poor  or  in  hospital 
practice.  The  possibility,  therefore,  that 
typhoid  fever  may  underlie  an  acute  local 
affection  should  always  be  borne  in  mind, 
and  when  the  desired  crisis  does  not  come 
on  in  pneumonia,  or  if  in  peritonitis  the 
general  symptoms  are  not  altogether  those 
of  inflammation  of  the  peritoneum,  indica- 
tions of  enteric  fever  should  be  carefully 
looked  for.  When,  again,  a  patient  com- 
plaining only  of  some  functional  derange- 
ment, or  of  weakness  and  loss  of  appetite, 
has  a  look  of  illness  and  prostration  which  is 
disproportionate  to  the  assigned  cause,  enteric 
fever  should  be  suspected. 

There  is  often  great  difficulty  in  distin- 
guishing infantile  remittent  fever  from  tuber- 
cular meningitis  on  the  one  hand,  and  from 
gastric  catarrh  on  the  other.  In  gastric 
cataiTh  the  tongue  is  more  loaded ;  the  tem- 
perature is  less  sustained  and  more  irregular ; 
constiiDation  is  more  common  than  diarrhcea ; 
and  the  evacuations,  whether  solid  or  liquid, 
have  not  the  specific  characters,  but  consist 
more  of  undigested  food.  In  meningitis  there 
win  usually  be  purposeless  vomiting,  but  not 
always ;  the  temperature  is  not  so  high ;  the 
pulse  is  often  slow  or  irregular,  and  the  respi- 
ration shallow  and  sighing ;  the  abdomen  is 
not  distended,  and  may  be  retracted;  the 
bowels  are  confined.  A  squint  would  at  once 
confirm  suspicions  of  meningitis. 

Prognosis. — It  is  never  safe  to  speak  con- 
fidently of  the  recovery  of  a  case  of  typhoid 
fever,  in  view  of  the  complications  which 
may  arise ;  but  the  prognosis  is  favourable 
or  unfavourable,  according  to  the  antecedent 
condition  of  the  patient,  and  to  the  severity 
of  the  attack,  as  estimated  chiefly  by  the 
temperature.  The  mortahty  varies  fi-om  15  to 
25  per  cent.,  but  there  may  be  epidemics  in 
which  it  may  be  throughout  lower  or  higher 
than  the  average  here  stated; 

Children  seldom  die  of  typhoid  fever,  and 
in  the  young  the  attack  is  less  Ukely  to  be 
severe,  and  there  is  a  better  chance  of  re- 
covery even  when  it  is.  In  debilitated  sub- 
jects, and  especially  in  persons  addicted  to 
alcohol,  typhoid  fever  is  always  attended  with 
danger ;  even  in  a  mild  attack  there  may  be 
failure  of  the  heart,  and  pulmonary  compU- 
cations  or  thrombosis,  which  may  prove  fatal. 
Pregnancy  also  renders  an  attack  dangerous. 
Apart  firom  causes  of  anxiety  in  the  general 
condition  of  the  patient,  and  exception  being 
made  of  cases-  in  which  the  fever  assumes 
the  bilious  type,  attended  with  frequent 
vomiting  of  bile,  headache,  and  prostration, 
and  of  the  rare  instances  of  meningitis  as  an 
early  comphcation,the  prognosis  turns  mainly 


1102  TYPHOID 

on  the  temperature.  If  this  is  not  more  than 
102-5°  F.  in  the  evening  at  the  end  of  the 
first  week,  there  is  very  little  danger  ;  on  the 
other  hand,  if  the  evening  temperature  reaches 
105°  F.,  nearly  half  the  cases  prove  fatal. 
When  the  temperatvu-e  ranges  high,  it  is  of 
great  importance  to  ascertain  whether  it  is 
so  for  many  consecutive  hours,  or  only  for  a 
short  period ;  a  heat  of  104°  F.  sustained  for 
a  great  part  of  the  day  is  a  more  serious 
matter  than  a  brief  rise^to  105°  F.  On  this 
account,  and  also  because  the  maximum  may 
be  attained  at  different  periods  of  the  day.  it 
is  desirable  that  the  temperature  should  be 
taken  in  serious  cases  every  two  or  three 
hours,  or  even  more  frequently.  In  typhoid 
fever,  as  in  other  acute  diseases,  a  contrast 
between  the  surface-temperature  and  the 
temperature  of  the  blood,  as  revealed  by  the 
thermometer,  is  of  unfavourable  significance. 
If  with  high  temperature  there  are  indications 
of  failure  either  in  the  nervous  system  or  in 
the  heart,  the  prognosis  becomes  serious ;  a 
tendency  to  stupor  or  retention  of  urine 
early  in  the  disease  is  a  bad  sign  ;  and  acute 
tympanites  at  this  period,  indicating,  as  it 
does,  paralysis  of  the  muscular  walls  of  the 
intestine,  and  prestunably  of  the  sympathetic 
nervous  system,  almost  invariably  points  to 
a  speedily  fatal  termination ;  the  later  gradual 
distension  of  the  abdomen  ranks  with  the 
unfavourable  signs,  but  is  often  met  with  in 
cases  which  recover. 

Unusual  frequency  of  the  pulse,  marked 
dicrotism  early,  and  extreme  weakness  of  the 
beat  and  compressibility  of  the  vessel  later, 
intimate  danger,  as  does  also  an  increasing 
frequency  day  by  day  towards  the  end  of  the 
third  week.  When  the  beats  rtm  into  each 
other,  and  the  pulse  is  a  mere  flutter,  the 
danger  is  immediate  and  extreme.  The  sounds 
of  the  heart  should  be  noted  throughout  the 
disease ;  the  first  sound,  as  heard  at  the 
apex,  tends  to  become,  first,  short  and  sharp, 
then  weak,  and  it  may  altogether  cease 
to  be  audible  ;  a  good  or  bad  first  sound  is  of 
good  or  bad  augury  respectively.  A  systolic 
apex-murmur  is  not  uncommon,  and  occa- 
sionally a  distinct  presystolic  murmur  _  is 
heard ;  these  murmurs  have  no  great  signifi- 
cance, and  usuaUy  disappear  as  the  patient 
recovers. 

Treatment. — The  principles  on  Avhich  the 
treatment  of  typhoid  fever  should  be  con- 
ducted are  generally  accepted  and  well  under- 
stood. Success  depends  greatly  on  their 
intelUgent  application  to  individual  cases, 
and  on  careful  attention  to  details  at  every 
stage  of  the  disease. 

The  patient  should,  if  possible,  be  placed 
in  a  large,  au-y,  and  well-ventilated  room, 
the  windows  and  door  of  which  shotild  be 
more  or  less  continually  open,  according  to 
the  season  and  weather.  The  bed  should 
not  be  too  wide,  and  it  should  be  approach- 
able on  both  sides,  so  that  the  patient  can  be 
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easily  reached  from  either  hand;  it  should 
be  firm,  but  comfortable.  A  feather  or  flock 
bed  is  very  objectionable,  on  accoimt  of  the 
hollow  into  which  the  patient  sinks  in  it. 
When  practicable,  it  is  a  great  comfort  to 
have  two  beds — one  for  day,  the  other  for 
night.  The  covering  should  be  light,  but 
sufficient  to  protect  the  patient  from  changes 
in  the  external  temperature ;  eider-down 
quilting,  or  any  material  impervious  to  the 
insensible  perspiration,  should  be  forbidden ; 
the  under-sm-iace  of  such  coverings  will 
often  be  found  quite  damp,  and  exhaling  an 
offensive  odour.  Conscientious,  sldlful,  and 
efficient  nursing  is  of  the  utmost  consequence ; 
and  that  nothing  may  be  overlooked,  a  re- 
cord should  be  kept  of  the  condition  of  the 
patient,  of  the  food,  stimulants,  and  medi- 
cines administered,  and  of  the  evacuations 
passed. 

The  patient  should  be  sponged  night  and 
morning  with  tepid  water,  to  which  a  httle 
vinegar,  or  eau-de-Cologne,  or  permanganate 
of  potassium  may  or  may  not  be  added.  The 
temperature  of  the  water  may  vary,  the  feel- 
ings of  the  patient  being  consulted,  and  the 
effects  in  producing  sleep  and  quiet  noted. 
The  hands  and  face  may  be  washed  or  bathed 
frequently,  and  the  general  sponging  may  be 
repeated  at  any  time  when  it  seems  to  be 
required  by  heat  and  restlessness. 

It  is  useful  to  habituate  the  patient  to  the 
use  of  the  bed-pan  from  the  first.  It  is  true 
that  very  often  the  chair  or  utensil  is  used 
throughout ;  but  in  severe  cases,  or  on  the 
occurrence  of  hsemorrhage,  the  sitting  posture 
is  dangerous,  and  indeed  impossible,  and  it 
may  be  most  distressing  to  have  to  pass  the 
excretions  into  the  bed-pan  for  the  first  time 
under  circumstances  of  extreme  prostration  ; 
this  may,  indeed,  destroy  the  patient's 
chance  of  recovery.  A  disinfectant  solution 
should  be  placed  in  the  pan  or  other  vessel 
into  which  the  stools  are  received,  and  more 
should  be  added  before  they  are  thrown 
away. 

Perhaps  the  most  important  element  in 
the  treatment  of  typhoid  fever  is  the  regula- 
tion of  the  diet.  This  should  be  exclusively 
liquid,  and  the  staple  constituents  will  be 
milk,  and  beef-tea  or  broths  of  one  kind  or 
another.  It  should  be  borne  in  mind  that 
these  liquids  are  food,  and  not  mere  drinks, 
and  they  should  be  given  with  strict  regu- 
larity. Two  or  thi-ee  pints  of  milk,  and  a 
pint  or  pint  and  a-half  of  beef-tea  or  some 
equivalent,  will  be  about  the  quantity  re- 
quired for  twenty-four  hours'  consumption 
in  the  first  instance  ;  and  it  should  be  so 
divided  that  milk  and  beef-tea  ai-e  given 
alternately  about  every  three  hours,  judg- 
ment being  exercised  in  waking  up  the 
patient  if  he  is  sleeping  when  food  is  due, 
or  allowing  him  to  sleep  beyond  the  hour. 
The  great  tendency  now,  on  the  part  of  the 
pubhc,  is  to  over-feed  cases  of  fever.  When 
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the  patient  asks  for  driiik,  milk  is  offered, 
and  if  it  is  iced  or  diluted  with  soda  or 
seltzer  water  it  is  sufficiently  grateful  in 
quenching  thirst  to  be  accepted  in  quantity 
altogether  beyond  the  digestive  powers;  it 
then  coagulates  in  masses,  escapes  solution 
by  the  gastric  and  pancreatic  juices,  and 
passes  down  the  intestine  in  heavy  curds, 
which  irritate  the  ulcerated  surfaces,  besides 
producing  other  disturbances.  It  is  in  this 
way  that  milli  has  been  discredited  as  an 
article  of  diet.  The  writer's  experience  is  in 
accord  with  that  of  the  late  Dr.  Parkes,  who 
looked  upon  milk  as  the  typical  diet  for 
enteric  fever.  In  later  stages  of  the  disease 
it  may  be  necessary  to  give  nourishment 
more  frequently,  but  the  attention  of  the 
medical  attendant  will  in  most  cases  be  re- 
quired rather  to  moderate  the  amount  of  food 
given  than  to  urge  its  administration;  it 
may,  however,  be  found  necessary  to  take 
precautions  against  neglect  in  this  respect 
during  the  night.  In  emergencies,  concen- 
trated meat-extracts  may  have  to  be  given 
m  teaspoonfuls  every  few  minutes.  The 
patient  should,  of  course,  be  allowed  to 
drink  freely  of  cold  water,  toast-water,  or 
any  simple  drink.  The  key  to  the  regulation 
of  the  diet — it  may  almost  be  said  to  the 
management  of  the  patient — is  to  be  found  in 
the  careful  inspection  of  the  stools  ;  the  medi- 
cal attendant  ought  to  see  every  evacuation, 
or,  at  any  rate,  one  motion  every  day,  sup- 
plementing his  own  information  by  the  re- 
port of  a  trustworthy  nurse.  When  curds 
appear  in  the  dejections,  either  too  much 
milk  is  taken,  or  too  much  at  a  time,  or 
its  digestion  is  interfered  with.  If  the 
passage  of  undigested  milk  is  not  reme- 
died, there  will  certainly  be  flatulence,  dis- 
comfort, and  restlessness,  elevation  of  the 
temperature,  and  in  most  cases  diarrhoea. 
When,  without  error  in  the  administration  of 
the  milk,  curds  appear  in  the  stools,  dilution 
with  soda  or  seltzer  water,  or  the  addition  of 
hme  water  or  bi-carbonate  of  sodium,  may 
prevent  premature  and  unduly  firm  coagula- 
tion ;  or  the  admixture  of  arrowroot,  barley 
water,  or  gelatine  may  cause  the  curds  to  be 
subdivided,  and  thus  ensure  their  digestion. 
A  more  efficacious  j^nethod,  however,  is  to 
peptonise  the  mUk.  This  is  to  be  done  not 
simply  by  adding  a  peptonising  powder  or 
liquid,  but  by  carrying  out  the  precise  in- 
structions given  by  Sir  William  Boberts  {see 
Peptonised  Food).  In  some  cases  beef-tea 
excites  diarrhoea,  and,  given  in  excess,  it 
will  almost  always  have  this  effect. 

As  the  fever  subsides,  eggs  beaten  up,  or 
lightly  boiled  or  poached,  may  be  added  to 
the  dietary.  In  all  cases  the  retm-n  to  ordi- 
nary diet  must  be  made  with  great  caution, 
bearing  in  mind  the  fact  that  there  may  be 
intestinal  ulcerations  unhealed,  and  it  should 
be  a  rule  that  no  really  solid  food  be  given 
tin  the  temperature  has  been  normal  for  a 


week  ;  even  at  the  end  of  this  time  it  is  not 
uncommon  for  the  temperature  to  rise  one  or 
two  degrees,  after  a  moderate  amount  of  fish 
or  meat  with  bread  has  been  taken.  * 

It  is  an  unfortunate  aggravation  of  the 
sufferings  in  typhoid  fever  that  fruit,  which 
is  so  grateful  when  the  mouth  is  dry  and 
parched,  cannot  be  given  freely,  on  account 
of  its  liability  to  excite  diai-rhoea  ;  but  a  few 
grapes  may  be  permitted,  care  being  taken 
that  the  skins  and  seeds  are  not  swallowed, 
and  the  effects  being  carefully  watched. 

The  question  of  stimulants  is  an  important 
one.  Here,  again,  the  prepossession  in  the 
public  mind  is  in  the  direction  of  almost  in- 
discriminate administration  of  alcohol,  and 
the  importunities  of  friends  may  have  to  be 
resisted.  The  amount  of  brandy  or  wine 
given  must  therefore  be  carefully  checked 
and  controlled.  In  a  large  proportion  of 
cases  no  alcohol  is  necessary  from  first  to 
last ;  it  is  scarcely  ever  required  in  the  early 
stages  of  the  disease,  except  perhaps  in 
drunkards ;  and  at  no  period  should  it  be 
given  as  a  matter  of  routine,  or  merely  be- 
cause the  case  is  one  of  fever,  but  only  to 
meet  certain  definite  indications.  These  are 
mainly  evidences  of  weakness  of  the  heart,  fre- 
quent, weak,  and  fluttering  pulse,  and  weak- 
ness or  absence  of  the  first  sound  of  the 
heart.  When,  as  is  usually  the  case,  the 
tongue  is  also  dry,  and  the  teeth  and  lips  are 
covered  and  the  mouth  Hned  with  sordes,  the 
indications  for  the  use  of  stimulants  are  un- 
mistakable. The  effects  should  be  watched  ; 
when  alcohol  does  good  the  pulse  becomes 
less  frequent,  and  of  better  strength  and 
volume,  and  the  temperatm-e  is  usually 
lowered  ;  an  important  indication  also  is  that 
the  odour  of  spirit  is  not  detected  in  the 
breath.  When  very  high  temperature  and 
other  unfavourable  prognostic  symptoms  set 
in  very  early,  stimi^lants  may  be  given  with- 
out waiting  for  the  conditions  above-men- 
tioned. Alcohol  is  again  often  required  as 
an  adjunct  to  the  treatment  of  fever  by  the 
cold  bath.  The  safest  form  of  stimulant  is 
brandy  or  whisky ;  the  quantity  needed  will 
vary  greatly  in  different  cases ;  in  some  two 
or  three  Qunces  in  the  twenty-four  hours  will 
be  sufficient,  in  others  ten  or  twelve  ounces 
may  be  required.  It  should  be  given  in 
divided  doses  in,  or  immediately  after,  the 
milk  or  beef-tea. 

It  will  be  convenient  to  say  here  a  word 
on  the  use  of  opium.  Its  employment  in 
certain  complications — tympanites,  periton- 
itis with  or  without  perforation,  haemorrhage, 
and  excessive  diarrhoea — will  be  described 
later  ;  the  question  now  is  whether  it  is  well 
to  give  it  for  the  relief  of  sleeplessness  and 
restlessness.  In"  the  writer's  opinion,  when 
the  restlessness  is  not  so  far  allayed  by  cold 
or  tepid  sponging  as  to  permit  of  sleep,  it  is 
of  great  advantage  to  the  patient  to  give  ten 
or  fifteen  minims  of  laudanum  at  night,  or 
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its  equivalent  in  some  other  form.  The  writer 
has  not  found  it  to  interfere  with  the  digestion. 
^  In  a  lai-ge  proportion  of  cases  no  medicine 
need  be  given  from  first  to  last,  but  effer- 
vescing salines  are  usually  grateful;  the 
mineral  acids,  at  one  time  very  largely  em- 
ployed, often  seem  in  small  doses  to  do 
good ;  and  one  or  two  grains  of  quinine  may 
frequently  be  given  with  advantage.  It 
should  be  understood  that  medicines  are  of 
less  importance  than  food,  and  that  they  are 
not  to  be  allowed  to  interfere  with  its  regular 
8'lministration.  A  gentle  aperient,  calomel 
or  grey  powder  followed  by  a  mild  saUne 
draught,  at  the  outset  is  often  useful,  but  it 
may  be  blamed  for  subsequent  diarrhoea. 
In  Germany  and  America  the  treatment  is 
often  begun  by  administering  six  or  eight 
grains  of  calomel  in  two  doses,  and  at  an 
early  period  of  the  disease  this  is  more  likely 
to  do  good  than  harm,  though  the  dose  is 
unnecessarily  large. 

When  treatment,  other  than  the  careful 
watching,  nursing,  and  feeding  which  are 
sufficient  in  mild  cases,  is  required,  this  should 
not  be  a  mere  matter  of  routine  ;  and  it  may 
conduce  to  precision  in  meeting  the  various 
indications  presented  from  time  to  time  if 
an  attempt  is  made  to  classify  and  distin- 
guish them. 

We  can  recognise,  then,  in  the  course  of 
typhoid  fever,  effects  attributable  (1)  to  the 
action  of  the  poison ;  (2)  to  the  intestinal 
lesions  ;  (3)  to  protracted  high  temperature. 

1.  The  entire  fever-process,  with  all  its 
concomitants,  is  of  course  due  to  the  action 
of  the  specific  microbe,  but  certain  effects 
appear  to  have  a  more  direct  relation  with 
the  poison  than  others.  The  immediate 
agents  in  the  production  of  nearly  all, 
whether  direct  or  indirect,  is  a  ptomaine 
secreted  or  formed  out  of  disintegrated  pro- 
teids  by  the  typhoid  bacillus  ;  and  an  impor- 
tant question  bearing  on  treatment  is  whether 
the  toxic  material  is  formed  entirely  in  the 
intestinal  canal  or  also  in  the  blood  and 
tissues.  It  is  apparently  on  the  first  of  these 
two  suppositions  that  the  employment  of 
mercury,  iodine,  carbolic  acid,  sulpho-carbo- 
lates,  salol,  salicylates,  and  other  intestinal 
disinfectants  suggested  by  the  theory  of  the 
bacteroid  origin  of  typhoid  fever,  has  been 
based.  Good  results  have  undoubtedly  been 
obtained,  but  not  such  as  to  invalidate  the 
long-established  conclusion  that  it  is  not 
within  the  power  of  medicinal  agencies  to  cut 
short  an  attack  of  typhoid  fever,  or  even  to 
effectually  modify  its  course.  Undoubtedly 
ptomaines  are  formed  in  the  small  intestine, 
and  this  not  only  by  the  typhoid  bacillus,  but 
by  other  bacteria  which  find  a  congenial  soil 
in  the  albuminoid  exudations  poured  out  by 
the  irritated  mucous  membrane.  It  has 
seemed  to  the  writer  that  this  is  the  expla- 
nation of  the  dark  and  peculiarly  offensive 
stools  sometimes  met  with  in  the  early  stage 
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of  typhoid  fever  accompanied  by  a  high 
temperature,  and  of  the  extraordinary  op- 
pression of  the  nervous  system  and  depression, 
of  the  circulation  occasionally  seen  without 
high  tempeiature,  or  distension  or  tender- 
ness of  the  abdomen,  or  diarrhoea,  or  other 
indication  of  a  severe  attack. 

These  are,  therefore,  the  cases  in  which 
intestinal  antiseptics  are  indicated ;  and, 
according  to  the  writer's  experience,  mer- 
curial preparations  are  the  most  trustworthy, 
Wlien  the  motions  are  specially  offensive 
and  accompanied  by  much  gas,  the  abdomen 
being  tumid  and  the  temperature  high,  from 
a  half  to  one  fluid  drachm  of  the  solution  of 
perchloride  of  mercury,  with  perhaps  one  or 
two  grains  of  quinine,  may  be  given  every 
four  hours  for  two  or  three  days  with  excel- 
lent effects.  When  the  nervous  system  is 
evidently  overwhelmed  by  poison,  while  the 
abdominal  symptoms  are  slight,  the  local 
lesions  may  be  disregarded,  and  two  or  three 
grains  of  calomel  may  be  administered  once 
or  on  two  successive  days.  The  entire  aspect 
of  a  case  threatening  to  prove  fatal  may 
sometimes  be  changed  by  thus  clearing  out 
and  disinfecting  the  intestinal  canal.  It  will 
be  remembered  that  two  or  three  grains  of 
grey  powder  were  formerly  given  three  times 
a  day  throughout  the  early  part  of  the 
attack. 

The  formation  of  ptomaines  in  the  blood 
and  tissues  is  little,  if  at  all,  influenced  by 
remedies.  The  chief  and  most  character- 
istic effect  is  the  rise  of  temperature ;  and 
this,  when  not  aggravated  by  adventitious 
causes,  is  not  controlled  by  antiseptics  of 
any  kind. 

2.  Severity  of  the  intestinal  lesions,  as 
indicated  by  marked  tenderness  in  the  right 
iliac  region,  tumidity  and  tension  of  the 
abdomen,  and  diarrhoea,  may  call  for  opiate 
fomentations,  and,  when  the  motions  are 
unduly  frequent,  for  starch  and  opium  ene- 
mata.  Careful  examination  of  all  the  stools 
is  specially  necessary  in  case  of  irritation  by 
undigested  milk,  and  for  the  early  detection 
of  sloughs  and  blood-clots  which  may  give 
warning  of  haemorrhage. 

3.  The  great  source  of  danger  in  typhoid 
fever  is  the  prolonged  high  temperature ;  and 
it  is  to  this,  together  with  the  fever  poison  or 
process,  that  are  due  the  prostration  of  the 
nervous  system  and  the  weakness  of  the 
heart  which  are  the  most  frequent  causes  of 
death.  To  keep  down,  therefore,  the  febrile 
heat  of  the  body  is  to  diminish  very  greatly 
the  danger  attending  this  disease.  It  was 
natural  and  inevitable  that  the  remark- 
able class  of  drugs  which  have  been  found  to 
have  the  power  of  lowering  the  temperature 
— acetanilide,  phenazone,  phenacetin,  and  the 
lilce— should  be  eagerly  employed  for  this 
purpose  in  typhoid  fever ;  but  while  an  im- 
mediate effect  can  be  obtained,  it  is  only 
fugitive,  and  a  continued  administration  is 
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usually  disastrous.    The  most  trustworthy 
means  of  controlling  the  temperature  is  cold 
bathing.    The  cold-water  treatment  of  fever 
was,  as  is  well  known,  originated  by  Dr. 
James  Currie,  and  practised  with  marked 
success  by  him  and  many  other  distinguished 
and  trustworthy  physicians.  Notwithstand- 
ing results  obviously  good,  it  fell  into  disuse, 
till  revived  by  Dr.  Brand  of  Stettin.  Dr. 
Brand's  method  is  to  place  the  patient  in 
water  at  a  temperature  of  65°  or  70°  F.  when- 
ever the  temperature  of  the  body,  as  taken  in 
the  rectima,  reaches  102'2°,  and  to  keep  him 
there  for  ten,  fifteen,  or  twenty-five  minutes, 
until  the  heat  is  reduced  2°,  or  at  any  rate 
untU  he  has  been  shivering  for  some  minutes. 
Liebermeister  takes  103°  as  the  temperature 
which  requires  the  bath,  and  this  he  does 
not  make  quite  so  cold,  that  is,  75°  F.,  while 
he  recommends  ten  minutes  only  as  the 
period  of  immersion.    The  bath  has  to  be 
repeated  three,  six,  or  eight  times  a  day — as 
often  indeed  as  the  heat  of  the  body  rises  to 
the  point  named ;  and  it  must  be  persevered 
with  for  two  or  three  weeks  or  more,  as 
may  be  required.    A  little  brandy  is  given 
before  or  during  the  bath;  and  when  the 
patient  is  taken  out  of  the  water  he  is 
placed  in  bed,  dried,  covered  up,  but  not 
too  warmly,  and  kept  at  rest  (see  Hydro- 
therapeutics).     In  order   that   the  fall 
benefit  may  be  obtained  from  this  treat- 
ment, it  must  be  begun  early,  in  which  case 
the  temperature  need  never  be  allowed  to 
reach  an  injurious  height ;  and  it  is  claimed 
that  the  intestinal  lesions  are  also  held  in 
check.    When  thus  carried  out,  it  must  be 
taken  as  estabUshed  that  the  mortality  of 
enteric  fever  is  very  greatly  reduced  by  the 
bathing.   Jtirgensen's  statistics  show  a  re- 
duction firom  15-4  per  cent,  to  3-1 ;  Lieber- 
meister's  from  27-3  to  8-2  (this  observer, 
however,  employing  quinine  largely) ;  others 
show  a  stm  larger  fall ;  and  it  may  be  safely 
estimated  that  m  France  and  Germany  the 
deaths  have  been  dhuinished  by  at  least  one- 
half.    Dr.  Cayley  has  shown  that  like  results 
are  to  be  expected  in  this  country,  and  the 
writer's  own  experience  is  corroborative  of 
his  conclusions.  If,  however,  the  remarkable 
success  obtained  by  Dr.  Barr  of  Liverpool  by 
the  continuous  bath— the  patient  being  kept 
in  water  at  a  regulated  temperature  through- 
out the  attack — is  confirmed  by  general  ex- 
perience, this  method  ought  to  supersede  all 
other  treatment.    Agamst  the  advantages  of 
cold  bathing  are  to  be  set  off  the  difficulty 
of  carrying  it  out,  and  the  labour  it  involves ; 
the  prejudices  of  the  public,  and  the  dislike 
and  dread  of  some  patients;  the  facts  that 
some  cases  may  be  protracted  (which,  by 
the  way,  might  otherwise  end  fatally) ;  and 
that  relapse  is  certainly  more  frequent. 
These  are  good  reasons  for  trying  whether 
the  same  end  may  not  be  attained  by  other 
means  ;  but  unless  we  are  successful  in  this, 


the  duty  of  the  medical  attendant  is  to  in- 
sist on  the  uncompromising  employment  of 
the   cold  bath.    The  graduated  bath,  in 
which  the  initial  temperature  of  the  water 
is  90°  F.,  or,  as  the  writer  has  found  to 
answer  the  purpose   equally  well,  80°,  is 
often  more  acceptable  to  patients,  the  water 
being  cooled  down  rapidly  to  70°  or  65°.  If 
the  fever  be  high,  and  the  nervous  prostra- 
tion great,  conditions  in  which  the  shock 
of  sudden  cold  is  of  great  service,  the  cold 
water  added  to  bring  down  the  temperature 
may  be  poured  over  the  patient's  head.  The 
cold  wet  pack  and  Thornton's  ice-cap  have 
been  tried  as  alternatives  to  the  bath,  but 
without  effects  adequate  to  the  requirements 
of  the  case.    It  has  been  hoped  again  to 
prolong  the  effects  of  the  bath,  and  so  render 
frequent  repetition  unnecessary,  by  the  ad- 
ministration of  large  doses  of  quinine  or 
sahcylic  acid.    Quinine,  to  keep  dovm  the 
temperature  for  any  considerable  time,  must 
be  given  in  large  doses — thirty  or  forty  grains ; 
and  even  this  amount  will,  as  a  rule,  produce  no 
decided  impression  unless  the  way  has  been 
cleared  by  a  bath.    It  is  to  be  given,  then, 
shortly  after  a  bath  in  two  or  three  equal 
portions  within  the  space  of  about  half  an 
hour,  and  a  little  laudanum  may  be  given 
with,  or  just  before  the  quinine,  to  prevent 
vomiting.    Very  frequently  the  temperature 
remains  depressed  for  twenty-four  hours 
afterwards,  sometimes   even  for  a  longer 
period.     The  patient   often  suffers  from 
severe  symptoms  of  cinchonism,  but  in  view 
of  the  advantage  obtained  this  need  not  be 
seriously  regarded.     Sornetimes,  however, 
violent  and  protracted  vomitiag  is  set  up, 
which  is  an  absolute  bar  to  the  further 
employment  of  quinine,  except  hypodermi- 
cally.    The  neutral  sulphate  is  the  most  con- 
venient form  for  this  purpose,  and  it  is  suffici- 
ently soluble  to  be,  given  in  adequate  doses, 
that  is,  of  five  or  six  grains.    The  writer's 
own  experience  tends  to  the  conclusion  that 
the  frequent  bathing  has  advantages  over 
the  combination  of  quinine  with  the  bath, 
both  as  regards  the  safety  and  the  comfort 
of  the  patient ;   though  he  has  also  seen 
cases  in  which  the  bath  alone  seemed  in- 
adequate, while  with  the  aid  of  quinine  the 
fever  was  kept  down.    He  has  twice  seen 
severe  tetanus  produced  by  the  bath  and 
quinine,  both   cases,  however,  recovering. 
Salicylic   acid   and   the    salicylates  have 
appeared  to  him  to  have  a  dangerously 
depressing  effect.    Of  digitalis  employed  in 
large  doses  as  an  antipyretic,  he  has  had  no 
experience. 

Without  going  so  far  as  to  say  that  the  cold 
or  graduated  bath  should  be  employed  in  all 
cases,  the  writer  is  of  opinion  that  many 
lives  would  be  saved  were  cold-bathing  at 
once  put  in  practice,  whenever  a  temper- 
ature of  103-5°  or  104°  F.  in  the  first  few 
days  shows  that  the  attack  is  of  more  than 
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average  severity;  and  it  is  of  the  greatest 
importance  that  this  should  be  done  early, 
so  that  the  pyrexia  may  never  get  the  upper 
hand,  and  that  the  intestinal  lesions  may, 
if  such  a  thing  is  possible,  be  modified.  And 
no  patient  should  be  deprived  of  the  chance 
which  is  afforded  by  the  bath  when,  at  any 
stage  of  the  disease,  life  is  threatened  by 
hyperpyrexia  or  by  consequences  of  high 
temperature,  such  as  violent  excitement, 
sleeplessness,  restlessness,  or  nervous  pro- 
stration. The  only  complications  which 
render  the  bath  inadmissible  are  haemor- 
rhage, peritonitis,  and  the  advanced  cardiac 
weakness  and  degeneration  sometimes  found 
late  in  the  disease.  Albuminuria  or  pul- 
monary affections  do  not  constitute  a  bar 
to  cold  bathing.  The  writer  has  known 
albumen  to  disappear  from  the  urine  at 
once,  and  pulmonary  congestion  to  clear  up 
after  a  single  bath. 

Treatment  of  Complications.  —  We 
will  now  consider  the  treatment  of  the  chief 
symptoms  and  complications.  In  severe  and 
protracted  cases  a  state  of  extreme  prostra- 
tion ensues  which  must  be  combated  by 
special  therapeutic  measures.  A  feature  of 
this  condition  is  great  frequency  and  weak- 
ness of  the  pulse,  with  loss  of  tension,  so 
that  the  beats  run  into  each  other.  Here 
digitalis  may  be  of  very  great  service,  not 
oiily  by  diminishing  the  frequency  and  ia- 
creasing  the  strength  of  the  heart's  action, 
but  by  giving  tone  to  the  vessels.  Probably, 
however,  the  most  valuable  resource  is  the 
hypodermic  injection  of  strychnine,  which 
may  undoubtedly  save  life.  One- sixtieth  to 
one-thirtieth  of  a  grain  may  be  given  every 
three  or  four  hours  as  long  as  necessary,  the 
effect  being  carefully  watched.  Digitalis  or 
ether,  or  both,  may  be  combined  with  strych- 
nine. Strychnine  hypodermically  is  again 
the  best  remedy  in  the  sudden  intercurrent 
attacks  of  prostration  which  sometimes 
occur  in  the  course  of  fever.  The  most 
careful  watch  should  be  kept  for  complica- 
tions at  all  stages  of  the  fever,  but  especially 
after  the  end  of  the  second  week.  A  rise  of 
temperature  must  always  be  taken  to  have 
some  definite  significance  requirmg  explan- 
ation. With  increased  frequency  of  re- 
spiration, it  may  be  the  sole  indication  of 
the  accession  of  pneumonia  or  pleurisy.  A 
fall  of  temperature  may  give  warning  of 
haemorrhage.  Retention  of  urine,  though 
uncommon  in  typhoid  as  compared  with 
typhus  fever,  should  always  be  borne  in 
mind;  and  unusual  restlessness  should  at 
once  suggest  an  examination  of  the  hypo- 
gastrium.  The  passage  of  a  catheter  has 
often  put  an  end  to  sleeplessness  and  excite- 
ment. Bed-sores  ought  never  to  occur,  and 
it  wiU  conduce  to  their  prevention  for  the 
medical  attendant  to  inspect  the  sacral 
region  and  other  parts  where  they  are  liable 
to  be  xjroduced. 


HcBmorrhage. — In  the  treatment  of  haemor- 
rhage the  first  thing  to  be  done  is  to  arrest 
the  peristaltic  action  of  the  bowels  by  a 
full  dose  of  opium ;  and  as  an  immediate 
effect  is  required,  one  of  the  liquid  prepara- 
tions should  be  given — the  tincture  or  liquid 
extract,  and  the  dose  may  be  from  twenty 
minims  to  a  drachm.  The  bleeding  vessel  has 
to  be  closed  by  a  clot,  and  peristaltic  move- 
ments will  tend  to  disturb  this,  while  it  must 
be  remembered  that  the  blood  poured  out  is  a 
continued  provocative  of  movements  on  the 
part  of  the  intestine.  Direct  astringents 
which  depend  on  local  action  are  useless  ; 
before  they  could  travel  the  whole  length  of 
the  small  intestine,  and  reach  the  bleeding 
point,  they  would  be  neutralised  by  com- 
bining with  the  intestinal  contents.  Physio- 
logical haemostatics  may  be  of  more  service. 
Ergotine  hypodermically,  or  alternate  doses 
every  hour  or  every  two  hom-s  of  the  hquid 
extract  of  ergot,  5ss  to  5j)  and  of  turpentine 
■tT[x-xv,  have  seemed  to  the  writer  to  have 
most  effect.  Acetate  of  lead  and  opium  or 
morphine,  sulphuric  acid  and  decoction  of 
logwood,  tannic  acid,  and  aU  the  known 
styptics  have  been  recommended.  An  im- 
portant adjimct — probably  more  effectual 
than  any  internal  remedy  except  opium — ^is 
an  ice-bag  over  the  region  of  the  caecum ; 
this  at  the  same  time  quiets  peristalsis  and 
contracts  the  vessels. 

Stimulants  must  be  given  if  the  patient  is 
in  danger  of  dying  from  syncope,  but  it  must 
be  borne  in  mind  that  fainting  gives  time  for 
the  vessels  to  close  ;  and  imtil  the  bleeding 
has  stopped,  this  condition  must  not  be  too 
diligently  averted.  We  must,  in  fact,  sail 
as  close  to  the  wind  as  is  consistent  with 
safety.  The  same  considerations  apply  to 
the  administration  of  food :  very  httle,  if  any, 
should  be  given  by  the  mouth  for  twenty- 
four  hours,  nourishment  being  supphed  by 
small  nutrient  enemata. 

Perforation. — The  only  medicinal  treat- 
ment likely  to  be  of  service  is  the  adminis- 
tration of  large  doses  (5j  or  more)  of  laudanum 
or  the  liquid  extract  of  opium  or  an  equiva- 
lent of  morphine,  hypodermically  or  by  the 
mouth.  This  has  saved  life  in  a  few  cases, 
but  in  the  immense  majority  of  cases  a  fatal 
termination  speedily  ensues.  Laparotomy 
may  also  be  proposed. 

Peritonitis. — Here,  again,  opium  in  re- 
peated moderate  doses  is  the  most  useful 
remedy;  with  poultices  apphed  over  the 
abdomen. 

Tympanites. — Once  more  the  remedy  is 
opium,  which  should  be  given  in  pUl  thi-ee 
or  four  times  a  day  when  the  distension  is 
late  and  gradual;  in  very  large  doses  of 
some  liquid  preparation  when  it  is  sudden. 
Charcoal  has  been  recommended,  but  in  the 
writer's  experience  it  has  rarely  been  other 
than  hurtful. 

Diarrhoea.— long  as  the  stools  do  not 
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exceed  three  a  day,  or  while  they  do  not 
appear  to  distress  or  exhaust  the  patient, 
nothing  special  need  be  done  to  check  the 
diarrhoea.    It  must  always  be  borne  in  mind 
that  beef-tea  or  other   strong  flesh-juices 
may  excite  diarrhoea;  vmdigested  curds  of 
milk  may  have  the  same  eifect.    As  soon  as 
undue  frequency  in  the  action  of  the  bowels 
is  observed,  any  possible  cause  in  the  diet 
should  be  eliminated ;  this  failing,  the  best 
remedy  is  an  opiate  enema,  twenty  or  thirty 
di-ops  of  laudanum  in  two  ounces  of,thin  starch. 
In  most  cases  two  or  three  enemata  will 
arrest  the  diarrhosa ;  should  this  not  happen, 
astringents  must  be  given  by  the  mouth — 
acetate  of  lead  and  opium  or  morphine, 
sulphuric  acid,  laudanum,  logwood,  or  tannic 
acid. 

Constipation. — This,  whether  intercurrent 
when  there  has  been  diarrhoea,  or  present 
thi'oughout  the  fever,  is  a  perplexing 
symptom.  It  is  best  reheved  by  enemata 
given  every  other  day,  but  sometimes 
these  are  insufficient  :  a  teaspoonful  of 
castor  oil  may  then  be  given,  care  being 
taken  that  any  accumulation  in  the  rec- 
tiun  which  might  give  rise  to  difficulty 
of  defsecation  is  previously  removed  by 
enema. 

Bilious  Vomiting. — When  this  is  present 
from  an  early  period  of  the  attack,  at- 
tended as  it  usually  is  by  great  prostration, 
it  has  seemed  to  the  writer  that  life  is  en- 
dangered by  the  formation  and  absorption  of 
some  poisonous  ptomaine,  and  that  the  in- 
testinal lesions  are  then  of  secondary  con- 
sequence. Acting  on  this  idea,  calomel  has 
been  given  in  doses  of  two  or  three  grains, 
in  order  to  carry  off  the  poison  and  dis- 
infect the  intestinal  tract,  with  excellent 
results. 

Albuminuria. — Nephritis  must  be  treated 
by  poultices  and  dry  cupping  over  the  kid- 
neys. Albimiinuria  due  to  alteration  of  the 
blood  requires  no  special  treatment,  and  it 
is  not  a  bar  to  cold  bathing,  but  on  the 
contrary  may  be  among  the  symptoms  call- 
ing for  it.  _  The  disappearance  of  albumin 
from  the  urine,  which  is  sometimes  observed 
when  the  temperature  has  been  reduced  by 
bathing,  seems  to  show  that  the  blood- 
change  is  due  to  the  pyrexia,  and  not  to  the 
poison. 

Pneumonia. — When  pneumonia  sets  in, 
stimulants  are  generally  required,  and  the 
patient  will  derive  benefit  from  bark  or 
quinine,  which  may  be  given  in  the  form  of 
the  ammoniated  tincture.  Tm*pentine  in  small 
doses,  or  the  stimulant  balsams,  will  often 
be  found  useful.  Turpentine  stupes  are 
generally  better  than  poultices. 

Thrombosis.— E[&vB,i\on  of  the  leg  on  soft 
cushions,  warmth,  and  gentle  support  by 
means  of  a  flannel  bandage,  will  be  the 
treatment  required. 

W.  H.  Broadbent. 


TYPHOID  STATE  (rC0oy,  stupor).— 
Synon.  :  Pr.  Mat  TypJwUe ;  Mat  Adijna- 
rndque ;  Ger.  Typhose  Ersclieinungen. 

Definition.  —  A  condition  which  may 
arise  in  the  course  of  any  febrile  disorder, 
when  the  approach  of  death  is  gradual,  and 
the  rise  of  temperature  either  excessive 
or  long- continued.  The  typhoid  state  is, 
however,  most  frequent  in  typhus,  enteric, 
yellow  fever,  and  pernicious  malarial  fevers ; 
and  in  such  cases  the  tendency  is  often 
evident  from  the  very  beginning  of  the 
attack. 

Description.  —  The   symptoms   of  the 
typhoid  state  relate  chiefly  to  the  nervous 
system,  and  indicate  depression,  not  excite- 
ment.   There  is  low  muttering  delirium, 
passing  into  stupor,  with  little  or  no  true 
sleep  {coma-vigil) ;  with  derangement  of  the 
senses,  and  hallucinations  of  sight  and  hear- 
ing.   The  urine  and  fteces  are  passed  un- 
consciously, ■  or  there  may  be  retention  of 
urine.    The  sensibility  of  the  skin  is  greatly 
impaired;  flies  may  creep  unnoticed  even 
over  the  eyelids.    General  muscular  weak- 
ness is  shown,  the  patient  lying  on  his  back, 
sunk  down  in  the  bed.    The  hps  and  gums 
are  covered  with  sordes,  and  the  tongue  is 
dry  and  black.    Subsitltus  tendinum  is  pre- 
sent.   The  pulse  is  frequently  of  a  runniug 
character,  so  that  it  is  difficult  to  distinguish 
and  count  the  beats  ;  small  and  weak ;  some- 
tunes  irregular,  and  easily  affected  by  sHght 
causes,  for  instance,  failing  distinctly  during 
inspiration.    The  heart's  impulse  is  greatly 
weakened;  the  first  sound  almost  or  quite 
lost  at  the  apex.    The  skin  is  dry,  if,  as  is 
often  the   case,  the  temperature  is  high, 
104-5°  P.  or  upwards;  or  it  is  bathed  in 
clammy  sweats,  which  rarely  prevail  at  one 
time_  over  the  entire  surface.     There  is 
lividity  of,  or  even  ecchymoses  on,  the 
under-aspect  of  the  trunk  and  Hmbs;  and 
in  the  exanthematous  fevers  the  eruption 
becomes  petechial.    The  breathiag  is  hurried 
and  shallow ;  and  towards  the  close  frequently 
assumes  the  type  known  as  Cheyne-Stokes 
respiration. 

Pathology. — It  is  unwise  to  attempt  to 
attribute  all  these  different  symptoms  to  one 
single  cause.  The  chief  primary  cause  may 
be  the  injurious  influence  of  a  high  internal 
temperature  upon  the  central  nervous  organs, 
but  this  same  temperature  acts  directly  also 
upon  the  parenchyma  of  glandular  organs, 
and  upon  the  muscular  fibre,  both  of  the 
heart  (Stokes)  and  of  the  voluntary  muscles 
(Zenker) ;  and  the  disorder  of  the  nervous 
centres  must  be  greatly  increased  by,  if  not 
sometimes  directly  due  to,  the  changes  in 
the  composition,  of  the  blood,  and  in  the 
forces  of  the  circulation. 

Prognosis.— The  prognosis  of  the  typhoid 
state  is  always  grave,  but  in  fevers  which 
run  a  definite  course  recovery  may  take 
place,  even  when  the  condition  is  fully 
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developed,  if  it  be  so  only  at  or  near  the 
crisis. 

Treatment. — The  treatment  consists  in 
the  free  use  of  stimulants.    Of  these  brandy 
is  the  best,  and  may  be  given  in  doses  of 
half  an  ounce  every  half-hour  or  hour ;  but 
the  quantity  must  be  determined  not  by 
measure,  but  by  the  effects  upon  the  patient. 
If  no  improvement  follows  its  exhibition  by 
the  mouth,  frequently  repeated  rectal  in- 
jections of  brandy  vi^ith  egg  or  strong  beef- 
tea  ought  to  be  tried.    Musk,  in  doses  of 
one  to  three  grains,  has  been  recommended, 
but  the  writer  does  not  attach  any  value  to 
this  drug  in  these  cases.    The  subcutaneous 
injection  of  five  to  fifteen  minims  of  ether 
is   often   so   successful  in  increasing  the 
vigour  of  the  heart's  action,  that  it  well 
deserves  a  trial  here,  too,  if  other  means 
prove  ineffectual.     If  the  temperature  is 
excessive,  the  cold  or  tepid  bath,  or  the 
cold  pack,  should  be  used ;  but  immediately 
before  or  during  the  application  of  external 
cold,  half  an  ounce  of  brandy  at  least  should 
always  be  given.    The  salutary  effects  of 
cold  are  maintained  and  increased  by  full 
doses  of  sulphate  of  quinine,  such  as  five  or 
ten  grains  of  the  sulphate  every  hour,  untU. 
twenty  or  thirty  grains  have  been  taken. 
The  writer  cannot  advise  the  use  of  salicylic 
acid  or  its  salts  in  the  typhoid  state.  Ex- 
.  ternal  stimulating  applications  are  not  with- 
out value,  for  example,  vesication  by  blister- 
ing fluid,  or  by  strong  solution  of  ammonia 
to  the  shaven  scalp,  when  nervous  symptoms 
predominate,  or  a  flying  blister  to  the  prie- 
cordial  region  when  the  heart's  action  is 
seriously  impaured.    Throughout  the  typhoid 
state  the  patient's  strength  must  be  hus- 
banded as  carefully  as  possible;   and  the 
great  object  of  the  nm-sing  should  be  to  save 
him  from  the  necessity  of  any  mental  or 
muscular  effort  whatever. 

James  Andrew. 

TYPHUS  FEVER  (rC^o?,  stupor).— 
Synon.  :  MaUgnant  Fever  ;  Petechial  Fever  ; 
Gaol  Fever ;  Typhus  Exanthematicus ; 
Fr.  Typhus  ;  Ger.  FlecMyphus ;  Kriegspest ; 
Lazarethfieher.  .  . 

Definition.— Perhaps  no  better  definition 
has  been  given  in  modern  times  than  that 
which  Hildebrand  formerly  assigned  to 
typhus  :  '  Morbus  acutus,  febrilis,  contagiosus, 
exanthemate  proprio  ac  eminenti  systematis 
nervosi  passione  stipatus.'  _  ' 

Historical.— Before  describing  this  disease, 
which  has  been  properly  designated  a  scourge, 
a  historical  sketch  of  its  ravages  may  not 
be  devoid  of  interest.  It  is  more  than 
probable  that  typhus  and  other  analogous 
forms  of  fever  have  existed  from  the  earhest 
times,  and  that,  as  surmised,  the  plague  of 
Athens  described  by  Thucydides  was  the 
disease  under  consideration.  Be  that  as  it 
may,  it  was  noticed  as  a  new  disease  by 


Frescatoro,  imported  into  Italy  in  1501  firom 
Cyprus. 

Sir  John  Pringle,  whose  opportunities  for 
the  study  of  the  disease  were  extensive  from 
1742  to  1745,  has  given  an  excellent  de- 
scription of  the  camp  fever  as  it  prevailed  in 
the  English  army  at  that  period. 

Not  only  has  typhus  raged  in  armies — more 
especially  in  defeated  armies,  often  following 
retreating  hosts  hke  a  shadow,  as  was  wit- 
nessed in  the  Grand  Army  in  the  retreat  from 
Russia — but  also  in  prisons,  as  the  epidemic 
of  Toulon,  and  notably  in  English  prisons 
before  the  reforms  initiated  by  the  philan- 
thropic Howard  were  carried  out.    It  was 
found  that  the  overcrowding  and  filth  of 
gaols  generated  typhus,  and  were  the  cause 
of  epidemics  marked  by  extreme  malignancy. 
Ireland  has  been  looked  on  as  the  favourite 
habitat  of  typhus  fever,  the  Brutstdtte,  the 
land  of  fever ;    so    it  has  been  termed 
by  Virchow   '  das  Land  des  Himgers,  des 
Fleckfiebers  und  der  Auswanderung.'  It  may 
be  observed  in  passing  that  Ireland  fortu- 
nately no  longer  answers  to  this  disparaging 
description.    True  it  is  of  the  past,  for  more 
than  a  century  and  a  half  widespread  and 
devastating  epidemics  have  swept  over  the 
land   uninfluenced  by   change  of  season. 
Other  countries  were  the  seat  of  similar 
visitations.    In  many  countries  it  has  been 
sporadic  and  epidemic — in  Russia,  in  Poland, 
and   in  many  provinces  of  Germany,  in 
Rhmeland,  in  Hanover,  in  Berhn,  Breslau, 
in  Holland  and  Belgium. 

Etiology. — Having  briefly  sketched  the 
history  of  typhus,  it  now  becomes  necessary 
to  inquire  into  its  causes  and  modes  of  pro- 
pagation. 

All  experience  goes  to  prove  that  food,  bad 
in  quality  and  deficient  in  quantity,  is  the 
most  potent  predisposing  cause  of  fever  ;  the 
late  Sir  Dominic  Corrigan,  in  his  Famine 
and  Fever,  gives  convincing  proof  of  this 
fact.  All  the  great  epidemics  of  fever  in 
Ireland  and  elsewhere  have  followed  times 
of  famine,  owing  to  bad  seasons  and  failiu-e 
of  the  crops.  It  has  been  assumed  on  high 
authority  that  typhus  is  a  hunger  fever,  but 
against  this  view  a  protest  must  be  entered. 
That  want  and  misery,  and  consequent 
mental  depression,  overcrowding,  and  du't, 
render  the  person  susceptible  and  a  ready 
recipient  of  the  poison  must  be  admitted. 
But  that  there  is  a  something  in  the  air—'  a 
contagium  vivum,'  a  typhus  miasma,  which, 
taken  into  the  system,  produces  fever— must 
also  be  admitted.  Up  to  the  present,  the 
most  ardent  and  able  mvestigators  have 
failed  to  discover  the  presence  of  a  fever- 
producing  parasite  m  typhus,  such  as  has 
been  found  m  some  infective  diseases.  After 
Obermeier's  discovery  of  the  presence  ot 
spirilla  in  the  blood  of  relapsing  fever  (sea 
Micro-organisms)  research  was  slimjUatecl 
with  a  view  of  discovering  a  fever-producmg 
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parasite  in  the  blood  of  tj'phus  ;  and  indeed 
Hallier  proclaimed  that  he  had  foimd  a 
micrococcus  in  typhus  which  he  supposed  to 
be  specific,  but  lilebs  and  others,  according 
to  Mosler,  have  failed  to  verify  this  state- 
ment. 

Koch,  in  his  most  important  communica- 
tion to  the  Medical  Congress  at  Berlin,  in- 
cluded exanthematic  typhus  in  the  group  of 
infective  diseases  in  which  research  has  been 
fruitless  of  results. 

The  poison,  whatever  it  may  be,  is  present 
in  certain  locaHties,  causing  endemic  disease, 
and  under  favourable  conditions  assuming 
the  epidemic  form. 

Can  it  arise  spontaneously,  independently 
of  infection  ?  To  this  question  an  affirmative 
answer  must  be  given,  fortified  by  the  fact 
that  all  infective  diseases  must  have  had  a 
beginning.  The  origin  of  the  disease  spon- 
taneously is  doubted  by  Professor  Mosler,  who 
mentions  many  som-ces  of  contagion  little 
suspected  as  carriers  of  disease,  such  as 
dirty  paper-money,  or  coins.  There  is  no 
disease,  with  the  exception  of  small-pox  and 
scarlatina,  which  is  admittedly  more  infec- 
tious than  typhus  fever. 

In    Ireland    the    question   has  many 
years  since  been  set  at  rest  by  the  essay  on 
the  '  Origin  and  Latent  Period  of  Fever,'  by 
Sir  Henry  Marsh,  published  in  the  Dublin 
Hospital  Reports,  in  which  that  eminent 
observer  accumulated  a  mass  of  evidence 
which  incontrovertibly   proved  how  com- 
municable is  the  disease.    Cheyne's  reports 
of  the  Hardwicke  Hospital  are  also  replete 
with  facts  pointing  to  the  same  conclusions. 
The  physicians   of  the  Hardwicke,  with 
scarcely  an  exception,  were  seized  with  fever; 
so  it  was  in  other  fever  hospitals.    The  dis- 
pensary medical  oflQcers  in  many  parts  of 
Ireland  during  epidemics  feU  victims  to  the 
disease.    All,  or  nearly  all,  who  came  fre- 
quently near  the  infected— physicians,  stu- 
dents, niu-ses,  and  the  women  who  washed 
the  clothes,  all  who  had  not  previously  had 
the  disease— were  stricken  down.  The  writer 
experienced  it  in  his  own  person,  as  did  many 
of  his  predecessors  and  colleagues  in  the 
hospital.    He  was  in  the  act  of  examining 
the  chest  of  a  patient  in  fever  when  the 
person  was  suddenly  seized  with  a  fit  of 
coughing ;  he  was  so  placed  at  the  moment  ' 
that  he  must  have  inhaled  the  breath:  the 
odour  was  intolerably  offensive.    He  was 
certain  he  had  imbibed  the  poison,  and  after 
a  latent  period  of  three  days  he  exhibited  the 
usual  train  of  symptoms  which  usher  in 
fever  of  the  severest  form.    It  is  worthy  of 
notice  that  the  exposure  took  place  when  he 
was  weakened  by  not  having  had  food  for 
many  hours,  and  when  he  was  not  in  perfect 
health.    So  it  was  in  the  case  of  Marsh,  who 
gives  a  graphic  description  of  his  own  seizure 
The  greater  number  are  not  conscious  when 
they  are  poisoned  by  the  typhus  miasm,  but 


the  exceptions  are  not  rare.  Marsh  perceived 
on  suddenly  turning  down  the  clothes  of  a 
patient,  a  highly  disagreeable  odour ;  he  was 
oppressed,  and  at  once  overwhelmed  ?*too  «citt, 
bemg  conscious  at  the  time  of  having  ab- 
sorbed the  poison. 

Prodromal  or  Latent  Period  :  Period  of 
Incubation.— The  time  intervening  between 
exposure  to  infection  and  the  advent  of  the 
series  of  phenomena  constituting  fever  is 
generally  from  three  to  seven  days ;  but  it 
may  be  shorter  or  more  protracted.  There 
may  be  no  incubation— f^^^ws  siderans ;  the 
I  overt  symptoms  at  once  appearing,  as  it  were, 
!  simultaneously  with  the  reception  of  the 
poison.  The  incubation  period  is  not  gener- 
ally a  time  of  health :  sleep  is  disturbed,  there 
I  is  often  a  malaise,  an  undefined  sense  of  Ul- 
ness,  a  depression,  and  often  a  fear  of  some 
impending  calamity.  The  patient  may 
struggle  against  it,  and  follow  his  ordinary 
occupations,  imtil  it  becomes  impossible  to 
further  resist. 

Symptoms. — The  symptom  which  ushers 
m  the  disease  is  generally  a  rigor,  a  sensation 
as  if  cold  water  were  trickling  down  the 
back — a  feehng  well  remembered  by  the 
writer,  although  many  years  have  elapsed. 
There  may,  however,  be  no  distinct  rigor, 
merely  a  frisson,  a  cliilliness ;  and  even  this 
rnay  not  be  noticed.  There  may  be  one 
distinct  severe  rigor,  or  a  number  of  slight 
shiverings.  After  the  rigor  a  rapid  rise  of 
temperature  takes  place;  and  now,  if  not 
before,  the  patient  is  iu  most  cases  compelled 
to  take  to  bed.  The  symptoms  then  are 
headache,  giddiness,  heaviness,  languor,  dul- 
ness,  pain  in  back  and  limbs— especially 
the  thighs,  sleeplessness  or  disturbed  sleep, 
thirst,  iaappetency,  tongue  loaded,  white  or 
yellowish,  perhaps  nausea  or  even  vomiting. 

The  early  symptoms  are  at  times  so  slight 
that  the  affected  person  may  be  able  to  walk 
about ;  and  in  three,  four,  or  seven  days  de- 
fervescence takes  place,  and  restoration  to 
health  follows.  This  is  termed  '  febricula  '— 
Febris  ambulatoria  of  the  Germans.  In 
by  far  the  majority,  however,  the  symptoms 
become  aggravated  day  by  day ;  sometimes 
catarrhal  symptoms  supervene— often  they  are 
the  earhest  manifestations.     Headache  is 
complained  of,  with  intense  J3ashes  of  hght 
before  _  the  eyes,  or  intolerance   of  light  • 
the  skin,  at  first  red,  assumes  a  dusky  hue ; 
the  tongue  becomes  brownish  and  dry.  On 
the  fourth  or  fifth  day  of  the  fever  the  rash 
(the  exanthem  to  which  the  disease  typlvus 
exantliematicus   owes  its  name)  appears 
This  rash  is  generaUy  first  observed  on  the 
trimk,  then  spreads  to  the  extremities,  rarely 
on  the  backs  of  the  hands  and  face.  The 
spots  vary  in  size  from  a  slight  speck  to 
three  or  four  lines  ;  sparse  at  first,  they  soon 
extend ;  isolated  or  grouped  together,  thev 
have  been  compared  to  pieces  of  marquetry 
they  may  be  of  an  intense  red,  but  generally 
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they  are  pale  ;  little  papillaj  are  seen  in 
some  few  cases.  The  typhus  exanthem  bears 
a  close  resemblance  at  its  commencement  to 
the  rash  of  measles  ;  hence  it  is  often  termed 
'measly  eruption.'  The  spots  disappear  on 
pressure.  In  the  space  of  two  or  three  days 
the  eruption  is  complete ;  the  colour  gradually 
assumes  a  more  or  less  dark  hue,  livid  or 
mulberry,  no  longer  disappearing  on  pres- 
sure. The  usual  duration  of  the  rash  is  from 
a  few  days  to  fourteen  or  fifteen  days.  Its 
colour  is  often  deeper  on  the  back  than 
elsewhere  ;  and  when  a  doubt  exists  as  to  its 
having  appeared,  it  should  be  looked  for 
there. 

The  rash  does  not  seem  to  have  any  in- 
fluence on  the  fever,  and  it  may  continue 
after  the  defervescence ;  but  the  more  copious 
it  is,  and  the  deeper  its  colour,  the  more 
severe  is  the  disease.  This  is  the  opinion 
which  is  held  by  most  observers.  The 
change  of  the  eruption  from  measly  to  true 
petechise  or  cutaneous  haemorrhages  is  the 
rule.  The  skin  in  the  course  of  the  disease 
may  be  the  seat  of  various  epiphenomena — • 
erysipelas,  furimcles,  sudamina,  cedema,  ab- 
scesses, or  gangrene  of  the  parts  most 
exposed  to  pressm'e ;  and  sometimes  even 
the  nose  and  the  genitals  are  affected.  In 
some  epidemics  icterus  occurs,  and  its  ap- 
pearance has  in  some  cases  been  remark- 
ably sudden.  The  febrile  phenomena  are 
not  mitigated  with  the  development  of  the 
rash. 

It  sometimes  happens  that  towards  the 
end  of  the  first  week  there  is  an  ameliora- 
tion of  the  symptoms  ;  but  this  is  but  a  luU 
in  the  storm  in  the  greater  number  of  cases. 
The  temperature,  which  had  fallen,  rises 
again,  and  often  exceeds  the  former  record. 
The  pulse  attains  a  frequency  of  100  in  the 
morning,  and  112  to  120  in  the  evening,  and 
in  the  severest  cases  far  exceeds  this.  In 
the  early  stages  it  is  fairly  full,  but  it  may 
become  weak,  compressible,  and  fluttering  ; 
or,  which  is  perhaps  a  more  evil  omen  than 
great  frequency,  slowness  is  observed,  owing 
to  the  diminished  power  of  the  ventricle  to 
make  every  contraction  felt  at  the  wrist. 
The  patient  lies  on  his  back  and  in  a  state 
of  great  prostration ;  there  is  a  tendency  to 
slip  downwards  ;  the  headache  of  the  early 
days  has  been  succeeded  by  delirium,  the 
character  of  which  varies  much.  At  first, 
chiefly  at  night  or  on  awaking  from  disturbed 
sleep,  he  is  confused  and  unable  to  answer 
questions  correctly  ;  at  the  end  of  the  first 
or  beginning  of  the  second  week  the  delirium 
becomes  more  pronounced — noisy,  restless, 
or  apathetic — and  often  the  strangest  phan- 
tasies arise.  A  fixed  idea  may  take  posses- 
sion of  the  mind ;  muttering  delirium,  coma 
vigil,  sopor,  suddenly  furious  mania  alternat- 
ing with  sopor ;  difficulty  of  restraining  the 
patient  in  bed  ;  hence  necessity  of  closest 
watching,  especially  at  night.    The  tongue 
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is  dry,  contracted,  and  black,  covered  with 
fuliginous  deposit  —  parrot  tongue  —  as  are 
also  the  gums.  Ketention  occurs  from  para- 
lysis of  the  detrusor  vesicse,  or  involuntary 
discharge  of  urine ;  and  the  bladder  should 
be  examined  frequently,  as  the  discharge  is 
sometimes  merely  an  overflow ;  for  days  it 
may  be  necessary  to  employ  the  catheter  ; 
the  urine  is  high  coloured,  scanty,  and  often 
albuminous.  Such  are  the  symptoms  of 
typhus  in  its  severe  form. 

Towards  the  fifteenth  or  twenty- first  day, 
in,  fortunately,  the  great  majority  of  cases,  a 
favourable  change  takes  place.  There  is  no 
disease  in  which  the  change  may  be  so 
sudden  from  a  state  of  extreme  danger.  The 
patient,  who  had  been  violently  delirious,  or 
lying  in  a  torpid  state  of  low  muttering 
delirium  with  subsultus  tendinum,  falls  into 
a  tranquil  and  profound  sleep  which  may  last 
for  many  hours — so  long  that  it  is  necessary 
to  awaken  him  for  nourishment ;  and  on 
awakening  the  temperature  may  be  normal 
or  below  it,  the  tongue  moist,  the  pulse — 
which  had  been  rapid,  tlu-eady,  and  tremu- 
lous— firm  and  moderate  in  frequency,  and 
intelligence  to  a  great  extent  restored,  with 
returning  deshe  for  food  and  drink. 
This  change — crisis  by  sleep — is  the  most 
favourable  event.  The  skin,  which  was 
burning  hot — calor  mordax — may  become 
moist,  bedewed  with  a  gentle  sweat ;  and 
this  seems  in  some  instances  critical,  alto- 
gether different  from  the  copious  sweat 
which,  occurring  at  an  earlier  stage,  is 
almost  always  indicative  of  danger.  A 
change,  too,  occurs  in  the  urine  which  has 
been  considered  critical :  it  has  been  high- 
coloured  and  albuminous,  or  even  bloody, 
and  now  the  secretion  is  abundant,  of  nor- 
mal colour,  or  even  paler  than  natiu-al,  with 
a  copious  deposit  of  the  hthates  and  phos- 
phates. To  this  change  in  the  m-ine  the 
term  '  crisis  by  m-ine  '  has  been  given. 

Complications. — Many  are  the  dangers 
and  difficulties  from  comphcations  which 
threaten  the  patient  in  the  course  of  typhus, 
and  prolong  the  disease  ;  one  of  the  most 
common  is  imphcation  of  the  respiratory 
organs.  In  some  epidemics  so  frequent  is 
bronchitis,  that  the  disease  has  received  the 
name  of  '  broncho-typhus.'  From  the  onset 
there  may  be  a  bronchial  affection  unmarked 
by  the  ordinary  symptoms,  even  in  advanced 
stages — no  expectoration,  perhaps  not  much 
acceleration  of  breathing  ;  it  may  in- 
volve the  whole  extent  of  the  bronchi 
(bronchiolitis),  even  producing  atelectasis ;  its 
presence  being  only  discoverable  by  ausculta- 
tion. It  is  noteworthy  that  secondary  affec- 
tions in  typhus  are  more  or  less  latent. 
Broncho-pneumonia,  hypostatic  congestion, 
diffuse  pneumonia,  are  among  the  most  for- 
midable comphcations  in  fever,  and  often 
indicate  a  lethal  termuiation.  Multiple 
abscesses,  or  gangrene  in  various  situations, 
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not  confined  to  the  parts  exposed  to  pres- 
sure, may  occur.  Convidsions  may  usher 
in  a  fatal  termination.  Sudden  death  has 
occurred  when  all  seemed  to  progress  favour- 
ably. 

Diagnosis. — There  are  cases  of  typhus  the 
coui'se  of  which  is  normal,  and  which  pre- 
sent no  difficulties  to  the  experienced  phy- 
sician in  arriving  at  the  diagnosis,  and  hence 
it  is  said  the  disease  is  easy  of  diagnosis  ;  but 
he  will  meet  with  others,  in  which,  to  say  the 
least,  it  is  doubtful,  nay,  impossible.  It  is 
well  to  realise  these  difficulties,  which  are 
met  not  only  in  the  slighter  cases,  but  also 
towards  the  fatal  termination  of  others, 
when  even  the  necropsy  throws  no  light 
upon  the  nature  of  the  disease,  the  results 
being  absolutely  negative. 

The  poison  which  is  so  potent  in  its  effect 
to  destroy  hfe,  may  leave  no  trace  behind 
which  is  characteristic  and  pathognomonic, 
distinguishing  it  from  other  acute  diseases, 
as  enteric  fever,  malignant  measles,  en- 
cephalitis, meningitis,  pneumonia,  puerperal 
fever,  icterus  gravis,  or  pyaemia,  and  even 
from  some  chronic  diseases  which  towards  the 
end  exhibit  symptoms  closely  resembling 
those  of  typhus,  and  consequently  are  termed 
typhoid.  Wunderlich  strongly  emphasises 
this :  '  In  dem  Gauge  des  Flecktyphus  tritt 
nicht  eine  emzige  Erscheinung  auf,  welche 
nicht  auch  in  manchen  andern  Krankheiten 
vorkommen  konnte,  und  die  todliche  Kata- 
strophe  zeigt  nichts  was  dem  Flecktyphus 
allein  zukommt.' 

Eecognising  these  facts,  it  is  satisfactory 
to  know  that  such  cases  are  not  frequent, 
and  that  typhus  pursuing  its  ordinary 
course  is  easy  of  recognition. 

The  fevers  with  which  it  is  most  likely 
to  be  confoimded  are  enteric  and  relapsing 
fever,  both  of  which  are  found  to  exist  in 
company  with  typhus  in  many  epidemics  of 
the  latter.    Cases  of  enteric  fever  may  be 
wanting  in  the  characteristic  changes  in 
the  intestinal  canal  and  the  glands ;  and, 
agam,  typhus  may  exhibit  changes  resem- 
blmg  those  of  enteric  fever,  and  so  the  two 
may,  as  it  were,  shade  into  each  other. 
The  knowledge  of  the  exposure  to  either  dis- 
ease will  assist  very  much,  for  typhus  never 
gives  rise  to  enteric  nor  enteric  to  typhus. 
Important  aid  also  in  the  diagnosis  may  be 
obtained  by  observation  of  the  temperature : 
marked  elevation  of  temperature  is  noted  in 
typhus  from  the  onset,  and  the  rapidity  of  the 
rise  and  the  shortness  of  its  duration  exclude 
the  idea  of  enteric.    The  typhus  course 
resembles  relapsing  fever  in  the  first  days. 
In  both  of  these  diseases  the  temperature  is 
high  ;  but  it  is  higher  in  relapsing  fever,  and 
on  the  fifth  or  seventh  day  defervescence  takes 
place,  and  the  patient  is  for  the  time  fever- 
free,  to  be  followed  by  a  new  access  of  fever. 
Other  febrile  diseases  seldom  maintain  so 
high  a  temperature  as  typhus  for  so  long  a 


period,  for  either  the  severity  of  the  disease 
kills,  or  a  faU  takes  place.  The  return  of  the 
temperature  to  the  normal  from  fever-height 
in  typhus  is  often  very  rapid,  the  deferves- 
cence, as  before  mentioned,  taking  place  in 
one  night. 

Comparing  typhus  with  enteric  fever,  the 
defervescence  is  extremely  rare  at  so  early 
a  period  in  the  latter,  or  at  so  late  in  an 
acute  exanthem  or  in  relapsing  fever.  These 
observations  on  the  temperature,  which  are 
so  valuable  and  trustworthy,  are  due  to  the 
researches  of  WunderHch.  The  rapid  fall 
of  the  temperature  in  typhus,  as  compared 
with  the  gradual  decreasing  fall  in  enteric, 
is  also  a  distinguishing  feature.  The  pro- 
fuse petechial  rash  contrasts  strongly  with 
the  sparse  and  rosy  spots  of  enteric  fever, 
usually  coming  out  in  successive  crops,  and 
elevated.  The  absence  of  epistaxis  and  in- 
testinal lesion,  also  of  hasmorrhage  and  of 
marked  splenic  enlargement;  as  a  rule, 
absence  of  diarrhoea  of  the  peculiar  character, 
which  is  almost  pathognomonic  of  enteric 
fever ;  the  absence,  too,  of  ileo-ctecal  tender- 
ness and  gurgHng  ;  and  the  rarity  compara- 
tively of  meteorism,  aU  are  to  be  taken  into 
consideration.  In  both  the  respiratory  and 
circulatory  organs  are  liable  to  be  implicated, 
and  so  are  the  kidneys. 

It  has  been  affirmed  that  no  single  symp- 
tom proclaims  the  presence  of  typhus;  but 
the  order  in  which  the  symptoms  are  pre- 
sented, the  congress  of  symptoms,  and  the 
disturbance  of  the  nervous  system,  powerfully 
aid  in  arriving  at  the  diagnosis. 

Prognosis.— In  forming  a  prognosis  of 
typhus  fever,  the  character  of  the  epidemic, 
and  the  rate  of  mortaHty,  may  first  be  taken 
into  account.  Some  epidemics  are  peculiarly 
mild  and  benign,  others  are  malignant  in  the 
extreme.    The  period  of  the  epidemic  is  also 
important,  as  the  earUest  cases  are  generally 
most  fatal.    Then  the  condition  of  the  in- 
fected, if  previously  in  broken-down  health, 
ill  fed,  lU  clothed,  ill  housed— such  fall  ready 
victims  to  the  pestilence ;  perhaps  nothing 
renders  the  prognosis  more  unfavom-able 
than  habits  of  intemperance.     As  for  the 
upper  ranks  of  life — persons  who  have  lived 
in  comfort,  and  who  have  been  regular  in 
their  habits,  and  previously  in  fair  health — 
the  following  are  circumstances  which  tend 
to  cause  the  disease  to  fall  heavOy  upon 
them  :  if  engaged  in  anxious  business  trans- 
actions, if  the  mind  is  on  the  stretch,  and 
the  nervous  system  is  early  engaged ;  such 
cases  have  received  the  popular  name  of 
'brain  fever.'    Sex-mortality  is  also  to  be 
noted,  being  greater  in  adult  men  than  in 
women.  The  symptoms  indicative  of  danger 
are  the  early  existence  of  delirium  alternat- 
ing with  stupor,  the  peculiar  affection  de- 
nominated '  coma  vigil,'  subsultus  tendinum, 
and  other  low  nervous  phenomena. 
Very  high  or  very  low  temperatures,  and 
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extreme  rapidity  of  pulse,  always  proclaim  the 
severity  of  the  disease  and  consequent  danger. 
It  has  been  observed,  however,  that  in  no 
disease  is  high  temperature  so  well  borne  as 
in  typhus.  The  character  of  the  pulse  is  one 
of  the  most  reliable  indications  of  danger.  To 
rapidity  maybe  added  irregularity,  feebleness, 
compressibility.  The  opposite  state,  how- 
ever (slowness)  is  also  of  evil  augury  ;  for  the 
first  sound  of  the  heart  may  be  absent,  and 
the  impulse  diminished  in  force  or  absent — 
conditions  of  the  heart  indicating  the  need 
of  wine  and  other  stimulants,  as  first  pointed 
out  by  Stokes.  Great  tympanitic  distension 
is  another  indication  of  danger;  and  the 
presence  of  rash  of  the  deepest  hue. 

Other  conditions  which  add  to  the  danger 
in  typhus  fever  are  weakness  or  paralysis  of 
various  parts;  hypostatic  congestion,  which 
may  end  in  gangrene  of  the  lung ;  strabis- 
mus ;  and  contraction  of  the  pupil ;  spasm, 
convulsion,  stifEaess  of  neck,  utter  imcon- 
sciousness,  automatic  movements ;  and, 
above  all,  advanced  age. 

The  prognosis  ia  uncomphcated  typhus  is 
favourable ;  in  early  life  the  mortahty  is 
moderate.  It  is  not  so  great  in  women, 
amless  when  they  are  pregnant.  Danger 
increases  after  passing  the  meridian  of  life  ; 
a  quarter  and  even  half  of  the  cases  between 
fifty  and  sixty  years  of  age  succimab.  In 
some  epidemics  the  enormous  mortality  of 
40  or  50  per  cent,  has  been  reached,  con- 
trasting remarkably  with  the  low  rate  of 
others — of  5,  6,  or  7  per  cent. 

ANATOMiCAii  Characters. — It  is  admitted 
by  aU  who  have  had  the  most  extensive  op- 
portimities  of  investigating  the  disease,  that 
there  are  no  anatomical  changes  which  can 
be  considered  pathognomonic  of  typhus. 
Lebert  asserts  with  truth  :  '  Kein  Organ  ist 
jedoch  der  besondere  und  Hauptablagerungs- 
herd  der  Krankheit.' 

If  death  takes  place  early  the  body  is 
little  emaciated  ;  the  petechia  which  are 
caused  by  blood-extravasations  are  visible, 
and,  as  in  life,  most  marked  on  the  back. 
Almost  aU  the  organs  of  the  body  are  the 
seat  of  change  in  structure,  congestions,  and 
fatty  degenerations.  The  liver,  spleen,  and 
kidneys  are  the  seat  of  more  or  less  degene- 
ration. The  mucous  membrane  of  the  in- 
testinal tract  is  infiltrated,  and  shows  traces 
of  catarrh,  and  in  exceptional  cases  even 
superficial  ulceration,  but  there  is  nothing 
constant.  The  brain  and  membranes  in  the 
early  stages  are  hypersemic  ;  if  death  occurs 
late  in  the  disease  they  may  be  anaemic, 
with  serous  effusions.  The  heart-walls  are 
softened,  and  the  seat  of  granular  fatty 
change ;  there  is  fluid  blood  in  the  ventricles. 
The  limgs  are  the  seat  of  hypostatic  conges- 
tion, the  blood  being  profoundly  altered— 
dark,  almost  black.  The  veins  and  arteries 
have  been  found  to  be  the  seats  of  throni- 
boses  and  emboli.    In  the  event  of  compli- 


cations already  alluded  to,  numerous  are  the 
lesions  from  which  they  arise. 

Treatment. — Impressed  with  the  com- 
municability  of  typhus,  it  is  the  duty  of  the 
physiciiiin  to  insist,  if  possible,  on  the  isola- 
tion of  the  sick  from  the  healthy.  The 
neglect  of  this  precaution  has  often  been 
followed  by  lamentable  consequences.  On 
the  first  approach  of  fever  the  patient  should 
be  ordered  to  bed.  Every  exertion,  mental 
or  bodUy,  at  the  commencement  of  the 
disease  should  be  forbidden.  The  transport 
of  the  sick  of  typhus  in  war  has  been 
known  to  intensify  the  symptoms ;  so  it  is, 
too,  in  civil  life.  Therefore  removal  firom 
the  locaUty  where  first  attacked,  when  the 
disease  has  made  any  progress,  should  be 
avoided,  unless  under  the  stress  of  absolute 
necessity. 

In  the  management  of  typhus  cases,  in 
hospital  or  private  practice,  an  abundant 
siTpply  of  air  should  be  aflbrded.  From  the 
chamber  aU  unnecessary  furniture  should  be 
removed ;  the  covering  of  the  bed  should  not 
be  too  heavy.  In  summer  the  windows 
should  be  open,  and  in  winter  the  windows 
of  adjoining  rooms,  with  open  door  between. 
The  temperature  of  the  apartment  should 
not  be  under  59°  F.  nor  over  65°  F. 
During  the  height  of  the  fever,  when  the 
temperature  is  high,  exposure  to  cold  does 
not  act  injuriously ;  but  not  so  once  defer- 
vescence has  taken  place.  The  patient 
should  not  be  permitted  to  change  from  the 
prone  position  for  any  purpose — an  order 
often  diflicult  to  be  enforced  during  the  early 
period  of  the  illness.  The  strictest  injimction 
should  be  issued  against  noise,  or  even 
whispering,  in  the  room.  Light  shoidd  be 
modified,  but  not  excluded.  The  patient 
will  sleep  better  if  the  room  is  not  darkened 
during  the  day.  A  marked  difference  should 
be  made  between  day  and  night ;  this  has 
been  strongly  insisted  on  by  Corrigan  in  his 
admirable  lectures  on  fever.  No  one  should 
be  admitted  to  the  room  except  the  necessary 
attendants. 

The  disease  having  been  established,  can 
it  be  cut  short  by  any  means  ?  It  is  not  pos- 
sible when  the  poison  has  been  taken  into 
the  system.  For  long  it  was  supposed  that 
bleeding,  emetics,  and  cold  affusion  were 
potent  factors  in  suddenly  arresting  the  pro- 
gress of  the  disease;  purgatives  have  also 
been  a  popular  remedy,  and  the  administra- 
tion of  an  active  purge  at  the  onset  of  fever 
has  often  had  an  unfavourable  influence  on 
the  whole  progress  of  the  case.  The  idea 
of  arresting  typhus  fever  by  such  means  is 
now  altogether  abandoned. 

The  disease  in  uncomphcated  cases,  when 
of  moderate  severity,  runs  a  certain  course, 
tending  towards  a  favourable  termination, 
and  then  the  treatment  is  absolutely  ex- 
pectant. Nevertheless  the  watchful  care  of 
the  physician  can  do  much  in  steering  the 
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ship  through  troubled  waters  into  a  haven  of 
safety,  avoiding  the  rocks  and  shoals  which 
threaten  to  submerge  it.  The  regulation  of 
the  diet  is  of  paramount  importance.  Thirst 
is  constantly  felt,  and  the  craving  should  be 
satisfied,  and  the  fancies  of  the  sick,  when 
possible,  be  indulged.  Cold  water  or  some 
mineral  water  wiU  generally  be  found  to  be 
most  acceptable;  when  the  tongue  is  dry, 
iced  water  or  ice  may  be  permitted.  If  the 
patient's  sensibilities  are  so  blunted  that  he 
cannot  give  expression  to  his  wants  and 
wishes,  care  must  be  taken  that  at  regular 
intervals  drink  and  nourishment  be  given ; 
no  more  suitable  drink  than  milk  and  water 
or  soda-water,  can  be  given,  thus  supplying 
nom'ishment  at  the  same  time  that  the 
thirst  is  assuaged.  No  longer  is  the  fever 
patient  destined  to  be  kept  on  diete  absolue — 
Fieherdidt.  It  is  now  universally  recognised 
that  the  waste  must  be  supphed  by  suitable 
nourishment.  In  Great  Britain  and  Ireland 
the  example  was  set,  which  has  since  been  fol- 
lowed in  France  and  Germany,  clinical  phy- 
sicians in  the  foremost  rank  in  these  countries 
admitting  frankly  that  there  was  ground  for 
the  charge  made  against  them  of  starving 
their  patients.  So  speak  Niemeyer  and 
Trousseau.  Broths  of  different  kinds  are 
now  freely  allowed,  and,  when  there  is  great 
debUity  and  manifest  failure  of  strength, 
more  concentrated  nourishment,  as  essence 
of  meat,  or  eggs.  The  administration  of 
wiae  and  stronger  alcoholics  is  one  of  the 
points  in  the  treatment  of  fever  demanding 
the  most  careful  consideration  on  the  part  of 
the  physician,  for  upon  it  may  depend  the 
issues  of  hfe  or  death ;  but  some  patients  do 
not  require  wine.  In  most  cases,  unless  in 
those  stamped  by  malignancy  from  the  com- 
mencement, it  may  be  postponed  to  the  end  of 
the  first  or  beginning  or  even  the  middle  of 
the  second  week,  and  then  cautiously,  ten- 
tatively given,  marking  its  effects.  The 
selection  of  the  stimulant  should  depend 
upon  the  age  and  previous  habits  of  the 
patient :  the  young  or  previously  temperate 
require  wine  in  small  quantities,  and  diluted  ; 
the  aged  or  intemperate  a  liberal  allowance 
of  strong  wine  or  even  brandy.  Without 
reference  to  the  day  of  the  fever,  if  there  be 
prostration,  a  tendency  to  sinking  of  the  vital 
powers,  stimulants  must  be  freely  given  ;  and 
thus  it  may  be  that  the  threatened  paralysis 
of  the  heart  is  warded  off.  Medicinal  agents, 
such  as  ammonia,  ether,  musk,  and  camphor 
are  often  advisable. 

When  wine  agrees,  it  will  be  found  that  the 
pulse,  which  was  weak  and  shaky,  acquires 
strength  and  falls  in  frequency,  and  the 
delirium  is  mitigated,  for  stimulants  often 
exercise  a  calmative  influence  inducing  sleep. 
The  heart,  which,  from  its  weakness  or  para- 
lysis, calls  for  the  most  strenuous  efforts  to 
sustain  its  flagging  force  to  bridge  over  the 
danger  which  is  so  imminent,  may  recover  its 


natural  force.  The  cerebral  symptoms — head- 
ache and  delirium — are  frequently  reheved 
by  the  application  of  ice  or,  what  is  some- 
times more  effectual,  cold  or  tepid  affusion. 
Care  should  be  taken,  when  the  ice-bladder  is 
employed,  that  it  should  not  remain  too  long 
on  the  head,  as  it  seems  to  have  a  depressing 
effect.  When  insomnia  is  present,  and  the 
temperature  is  high,  tepid  affusion  often  has 
the  effect  of  inducing  sleep  ;  so  has  the  abstrac- 
tion of  a  small  quantity  of  blood  from  the 
temples,  sleep  often  coming  on  while  the 
blood  is  flowing.  The  practice  of  general 
bleeding  in  fever  followed  by  Sydenham  and 
by  Pringle  even  in  gaol  fever,  and  in  a  modi- 
fied manner  by  many  eminent  physicians  of 
wide  experience,  as  Cheyne  and  others,  in 
the  epidemics  of  the  early  years  of  the 
present  century  and  even  later,  has  fallen 
into  disuse  ;  but  the  withdrawal  of  a  little 
blood  locally  (two  or  three  leeches  on  each 
temple)  is  not  only  unobjectionable,  but  is  a 
remedial  measure  of  the  greatest  value.  In 
conditions  of  a  comatose  nature  bhsters 
should  be  employed — straps  of  bhsters  on 
the  vertex,  and  not  to  the  nucha,  the  part 
usually  selected,  but  which  should  be  avoided. 
If  insomnia  continues,  the  use  of  the  bro- 
mides may  be  resorted  to,  and  often  with 
advantage  ;  but  when  they  faU,  as  they  may, 
then  opium  or  morphine  must  be  adminis- 
tered. Dr.  HaU  has  found  sulphonal  a 
remedy  of  much  value,  but  it  often  has  a 
depressing  effect. 

The  apphcatibn  of  water  to  the  head  has 
been  spoken  of,  but  in  all  cases  it  is  also 
essential  for  the  whole  body.  The  most 
scrupulous  cleanliness  is  to  be  observed,  and 
sponging  with  cold  or  tepid  water  may  be 
used  when  the  antipyretic  treatment  by  cold 
baths  has  not  been  fully  carried  out — a 
practice  now  so  generally  followed  in  Ger- 
many in  the  treatment  of  enteric  fever,  and 
for  which  are  claimed  by  its  advocates, 
Liebermeister  and  others,  such  satisfactory 
results.  This  treatment  is  now  being  adopted 
in  typhus  also,  in  which,  as  in  other 
cognate  diseases,  the  danger  of  high  temper- 
ature is  universally  admitted  in  combating 
the  very  essence  of  fever,  which  Galen 
termed  '  calor  prseter  naturam.'  The  prac- 
tice, although  it  originated  in  England,  has 
not  hitherto  in  this  country  been  adopted  to 
the  same  extent  as  on  the  Continent  and  in 
India.  The  importance  of  the  reduction  of 
the  temperature  which  is  menacing  life  can- 
not be  over-estimated. 

Quinine  has  been  looked  on  by  some  as  a 
specific,  not  only  in  malarious,  but  in  con- 
tinued fever,  and  has  been  used  extensively 
since  first  recommended  as  an  antipyretic 
by  Vogt.  Liebermeister  recommends  it  in 
colossal  doses,  and  says  he  now  treats  no 
serious  case  of  typhus  without  it.  Quinine 
is  used  as  an  adjunct  to  the  cold  bath  in  the 
antipyretic  treatment  of  fever ;  it  may  be  the 
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sole  antipyretic  when  the  cold  bath  is  contra- 
indicated.  Mosler,  who  had  the  experience 
of  two  epidemics  of  typhus,  attributes  the 
low  mortality  of  the  second  to  the  fact  of  the 
antipyretic  treatment  having  been  by  him 
more  energetically  carried  out  in  that  epi- 
demic than  in  the  first. 

It  has  been  stated,  in  contrasting  macu- 
lated typhus  with  enteric  fever,  that  in  the 
former  the  bowels  are  generally  confined ; 
the  best  means  of  removing  this  state  is  by 
warm  or  cold  water  enemata,  which  never 
cause  over-action,  which  even  mild  aperients 
by  the  mouth  often  do.  One  of  the  most 
dangerous  complications  in  fever  is  meteor- 
ism,  and  the  best  means  of  combating  it  is 
by  the  internal  and  external  use  of  turpen- 
tine. Another  is  bed-sore,  which  in  low 
forms  of  fever,  despite  all  efforts  to  guard 
against  it,  will  sometimes  appear.  The  back 
should  be  examined  daily,  and  the  surface, 
which  has  become  red,  should  be  bathed  with 
brandy  or  camphorated  spirit ;  the  position 
of  the  patient  should  be  changed,  and  air  or 
water  cushions  placed  under  the  back,  or  a 
water  bed  employed.  In  aU  cases  it  is  most 
desirable  to  have  two  beds;  a  change  can 
be  effected  without  difi&culty  or  danger,  and 
the  comfort  and  advantage  of  a  day  and 
night  bed  are  incalculable.  It  is  most  diffi- 
cult at  times  to  limit  the  ravages  of  bed-sores, 
the  nates  have  literally  sloughed  away,  but 
even  in  such  a  case  recovery  has  taken  place. 

The  local  applications  which  answer  best 
are  carrot  poultices  with  charcoal,  or  stimu- 
lating poultices  calculated  to  promote  the 
throwing  off  of  the  gangrenous  parts.  Dry 
gangrene  may  be  allowed  to  remain  undis- 
turbed, as  it  is  a  protection  to  the  subjacent 
parts.  The  danger  of  hypostasis  has  been 
alluded  to,  and  this  may  be  averted  by  alter- 
ing the  position  of  the  patient,  and  also  by 
the  free  administration  of  wine  or  brandy  to 
stimulate  the  heart's  action. 

The  use  of  quinine  as  an  antipyretic  has 
been  mentioned ;  and  it  may  be  added  that 
it  is  the  most  reliable  remedy  in  some  of  the 
complications  of  fever — above  all  in  typhoid 
pneumonia,  as  recommended  by  the  writer's 
distinguished  colleague,  Dr,  Gordon.  Inde- 
pendently of  its  effect  in  pneumonia,  quinine 
seems  to  have  almost  a  specific  influence  on 
the  muscular  tissue  of  the  heart,  for  it  has 
been  often  found  that  under  its  influence  the 
weak,  irregular,  and  fluttering  heart  has 
become  regular. 

The  physician  must  be  always  on  the 
watch  for  complications,  for  their  approach 
is  generally  insidious,  and  wanting  in  the 
symptoms  which  in  ordinary  cases  appertain 
to  them ;  they  may  be  truly  termed  latent. 
The  restoration  to  health  after  ordinary 
typhus  is  rapid;  but  typhus  protracted 
beyond  its  ordinary  duration  leaves  the 
patient's  bodily  strength  at  a  very  low  ebb, 
and  sometimes  the  brain  does  not  speedily 


recover  from  the  shock  it  has  received. 
Mania  may  be  a  sequel,  but  the  form  of 
cerebral  disturbance  is  more  frequently  cha- 
racterised by  mental  weakness,  with  inability 
to  fix  the  attention  and  foUow  any  train  of 
thought.  The  prognosis  is  generally  favour- 
able, for  usually  in  time  the  mind  recovers  its 
wonted  vigour.  John  Banks. 

TYROSIN  (Tvp6s,  cheese).  —  Synon.  : 
Fr.  Tyrosine. — Tyrosin,  or  para-oxyphenyl- 
a-amidopropionic  acid,  is,  like  leucin,  with 
which  it  is  generally  associated,  a  decom- 
position-product resulting  from  the  pro- 
longed action  of  the  pancreatic  secretion  on 
the  complex  proteid  molecules.  Its  chemical 
composition  is  represented  by  the  formula 

Characters. — Tyrosin  crystals  are  soluble 
in  acids  and  alkahs,  but  very  sparingly 
soluble  in  cold  water,  much  more  soluble 
in  hot  water,  and  practically  may  be  con- 
sidered insoluble  in  ether  and  strong  alcohol. 

Microscopically,  tyrosin  crystals  are  usu- 
ally seen  in  the  form  of  very  fine  needles, 
either  separate,  or  occin-ring  in  feathery  or 
wheatsheaf  bundles  {see  fig.  103). 

Chemically,  tyrosin  may  be  obtained 
from  the  urine  by  the  method  described 
under  Leucin,  but  the  residue  of  this,  in- 
soluble in  boUing  alcohol,  is  treated  with 
boiling  water,  and  allowed  to  crystallise. 
The  most  reliable  and  delicate  reactions  for 
tyrosin  are  the  two  following : 

Piria's  Beaction. — Warm  on  a  water  bath 
for  about  five  minutes  a  watch-glass  con- 
taining tyrosin  moistened  with  concentrated 
sulphuric  acid;  a  pink  colour  is  produced. 
DUute  with  water,  warm,  neutraKse  with 
barium  or  calcium  carbonate;  filter  whilst 
hot.  Add  to  the  filtrate  a  few  drops,  carefidly 
avoiding  an  excess,  of  a  weak  solution  of 
the  perchloride  of  iron.  A  violet  coloration 
is  indicative  of  the  presence  of  tyrosin. 

Hoffmann's  Beaction. — If  to  a  heated  solu- 
tion of  tyrosin  a  little  MUlon's  reagent  be 
added,  the  fluid  assumes  a  rose-red  or  crim- 
son colour ;  and  if  tyrosin  be  present  in  quan- 
tity, a  precipitate  of  a  similar  colour  will  be 
thrown  down. 

Pathological  Significance.  —  Tyrosin, 
according  to  Kiihne,  is  never  present  in 
healthy  livers ;  it,  however,  is  probably  nor- 
mally present  in  very  small  auiount  in  the 
pancreas  and  the  secretion  of  this  gland,  and 
in  the  spleen.  It  is  never  a  normal  con- 
stituent of  the  urine  ;  but  its  presence  in 
this  excretion  along  with  leucin  is  of  value 
diagnostically  in  certain  morbid  states  of 
the  liver,  especially  acute  yeUow  atrophy,  in 
which  the  secreting  cells  are  qtiickly  disin- 
tegrated. It  has  also  been  detected  in  the 
urine  in  cases  of  acute  poisoning  by  phos- 
phorus. See  Leucin;  Liver,  Atrophy  of, 
Acute  Yellow;  and  Microscope  in  Medicine. 

John  Harold. 
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ULCER  and  ULCERATIOH'  (cXkos, 
ulciis,  a  sore). — Synon.  :  Sore ;  Fr.  Ulcere ; 
Ger.  Geschwilr. 

Definition. — A  soltition  of  continuity  on 
an  epithelial  or  endothelial  surface,  secreting 
pus. 

Etiology. — A  breach  of  surface  may  arise 
from  external  causes,  such  as  mechanical 
violence,  chemical  irritation,  heat  and  cold, 
continued  pressure,  and  the  like;  on  the 
other  hand,  changes  may  commence  with- 
in the  tissues  themselves,  owing  to  some 
general  or  constitutional  cause,  and  a  breach 
of  surface,  dependent  upon  acute  or  chronic 
inflammation  or  defective  nutrition,  be  the 
result. 

Anatomical  Chaeacters.— The  parts  of  a 
healing  ulcer  are — the  surface;  the  thin  blue 
epidermic  pellicle ;  the  edges ;  the  sitrrozmd- 
ings ;  the  discharge.  When  an  ulcer  de- 
parts from  the  healing  type,  every  possible 
variety  of  appearance  occurs  in  the  surface, 
edges,  surroundings,  and  discharge,  and  in  the 
character  and  intensity  of  the  accompanying 
pain. 

"When  a  section  of  an  ulcer  is  examined 
microscopically,  the  following  parts  are  made 
out :  A  layer  of  free  leucocytes  or  pus-cor- 
puscles on  the  surface;  projecting  up  into  the 
pus  are  fine  points,  consisting  of  loops  of 
blood-vessels,  coated  over  with  living  white 
corpuscles,  constituting  granulations ;  beneath 
this,_  a  zone  of  inflammatory  tissue,  consisting 
of  fine  connective  or  dense  fibrous  tissue, 
varying  according  to  the  age  and  character 
of  the  affection.  Marginally  there  is  a  zone 
of  hypersemia,  fading  away  into  healthy  tissue 
beyond,  where  the  blood-capillaries  are  very 
nmnerous,  and  the  white  blood-corpuscles  are 
in  excess. 

Should  the  whole  of  the  affected  part  be 
seen  on  a  vertical  section,  it  would  appear 
depressed  in  the  centre;  and  each  zone, 
from  the  surface  downwards,  would  appear 
as  an  arc  of  a  greater  circle  than  the  pre- 
vious. 

The  history  of  the  commencement  of  an 
ulcer  will  evidently  vary,  according  as  it 
originates  (1)  from  external,  or  (2)  firom  con- 
aUtutional  causes. 

1.  When  a  woimd  does  not  heal  by  pri- 
mary union,  by  scabbing,  or  by  first  intention, 
it  begins  in  a  few  hours  to  show  signs  of 
active  hj-perjemia.  The  surface  exudes  first 
serum,  then  white  blood-corpuscles,  fibrinous 
and  albuminous  matters ;  the  surroundings 
become  congested ;  by-and-by  granulations 


appear  in  the  bottom  of  the  wound,  and  an 
ulcer  is  thus  established. 

2.  When  the  changes  commence  within, 
the  tissues,  the  general  affection  finds  ex- 
pression in  some  local  irritation,  causing  a 
determination  of  blood  to  the  part.  The  irri- 
tation may  be  a  varicose  vein,  a  gumma,  a 
strumous  gland,  or  a  malignant  tumour. 
The  blood-vessels  at  first  exude  serum,  which 
infiltrates  the  neighbouring  tissues,  causing 
them  to  swell.  White  blood-corpuscles  and 
fibrinous  matters  after  a  time  escape  from 
the  capillary  walls,  and  the  irritated  spot  be- 
comes permeated  by  an  embryonic  connec- 
tive tissue.  The  tissue  thus  formed  passes, 
as  the  result  of  chronic  irritation,  to  a  higher 
state  of  development,  becoming  fine  fibrous 
tissue,  and  as  it  becomes  more  dense  con- 
tracting upon  the  structures  passing  through 
it.  The  consequences  of  such  a  change  as 
this  in  any  part  are,  first,  an  increased  ac- 
tivity of  its  normal  functions  ;  and,  secondly, 
a  perversity  and  a  gradual  cessation  of  these 
functions,  followed  by  destruction  of  the 
tissue  from  the  arrest  of  nutrition. 

A  section  of  the  part  in  this  condition 
would  show  the  irritating  spot  in  the  centre, 
then  a  zone  of  indurated  fibrous  tissue,  and 
around  all  a  zone  of  hyperaemia.  When  the 
skin  becomes  involved  it  changes  colour,  the 
epidermis  is  shed  rapidly,  serum  oozes  out 
through  cracks  and  fissures,  and  finally  may 
collect  on  the  surface  to  form  a  scab.  When 
the  scab  falls  off,  a  raw  surface,  consisting  of 
the  papillary  layer  of  the  skin,  is  seen,  and 
from  this  a  discharge  flows  away,  becoming 
thicker  and  more  purulent.  The  surface  is 
now  an  open  sore,  secreting  matter,  and  exists 
as  an  ulcer. 

Pathology. — Ulceration. — The  ulcera- 
tive process  is  so  intimately  associated  with 
inflammation,  suppuration,  gangrene,  phage- 
daena,  granulation,  and  cicatrisation,  that  it  is 
impossible  to  detach  it  from  any  one  of  these, 
and  call  it  a  separate  definite  process.  Few 
writers  agree  in  their  descriptions  of  the  ex- 
tent of  the  process,  some  looking  upon  the 
ulcerative  process  as  implying  destruction 
of  the  tissues  only ;  others,  as  signifying  both 
destruction  and  repair.  In  its  widest  sense, 
the  ulcerative  process  is  the  process  whereby 
ulcers  are  formed,  spread,  arrested,  main- 
tained, and  healecl.  The  actual  formation  of 
an  ulcer  has  been  discussed ;  and  when  the 
alcer  is  once  established,  the  ulcerative  process 
is  seen  to  be  a  liquefaction  and  dissolution  of 
the  tissues  and  exuded  elements,  and  the- 
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formation  of  granulations  and  discharge. 
This  process  goes  on  from  the  beginning  to 
the  end  of  the  history  of  an  ulcer,  so  that 
it  is  impossible  to  say  that  it  ends  before 
healing  takes  place. 

In  the  immediate  neighbourhood  of  any 
ulcer,  vascular  changes  take  place,  which 
have  to  be  followed  closely  before  the  ulcera- 
tive process  can  be  understood  aright.  In 
the  first  place,  the  capillaries  in  the  neigh- 
bourhood of  the  irritated  spot  are  in  a  state 
of  tension,  from  increased  blood-pressure, 
and  they  tend  to  relieve  themselves  by  the 
transudation,  first,  of  serum,  and  then  of 
white  blood- corpuscles  and  fibrinous  ma- 
terial. These  products  behave  diiferently, 
according  as  they  escape  into  the  surround- 
ing tissues,  or  reach  the  surface. 

(a)  When  the  cells  and  fibrinous  materials 
escape  into  the  surrounding  tissues,  they  in- 
filtrate the  immediate  neighbourhood  of  the 
ulcer,  causing  a  surcharge  and  oedema  of  the 
connective  tissues.  The  consequent  pressure 
on  the  blood-vessels  leads  to  interference 
with  the  circulation,  and,  as  a  result,  to  a 
deficiency  of  the  nutrition  of  the  surrounding 
tissues.  The  cellular  elements  of  these  tissues 
swell,  undergo  degeneration,  liquefy  and  are 
absorbed,  or  remain  in  the  tissues.  Accord- 
ing to  the  intensity  of  the  irritation  and  the 
condition  of  the  patient,  so  the  area  of  infil- 
tration and  of  liquefaction  extends,  and  the 
degenerative  process  continues;  or,  on  the 
other  hand,  along  with  the  infiltration,  in- 
duration occurs,  and  stays  the  processes  of 
destruction.  The  arrest  of  the  extension  of 
infiltration,  by  the  formation  of  a  moderately 
firm  barrier  of  indurated  tissue,  is  necessary 
before  repair  sufiicient  to  heal  the  ulcer  is 
induced. 

(6)  The  portion  of  the  cellular  transuda- 
tion that  reaches  the  surface  consists  of  two 
parts.  The  part  for  which  sufficient  nutrition 
cannot  be  obtained  flows  away  as  pus,  whilst 
the  part  that  is  retained  in  close  proximity 
to  the  blood-vessels  becomes  formed  into  a 
layer  of  embryonic  connective  tissue.  This 
layer,  as  the  irritation  declines  in  intensity, 
increases  in  thickness,  becomes  vascularised, 
and  rises  into  small  protuberances  constitut- 
ing granulations.  The  vascularisation  of  the 
embryonic  connective  tissue  keeps  pace  with 
the  continued  addition  of  new  cells  on  the 
surface,  and  so  the  reparative  action  is  kept 
going.  The  deeper  layer  of  first-formed  cells 
now  become  spindle-shaped,  with  their  long 
axis  parallel  to  the  blood-vessels.  Along  with 
the  blood-vessels, lymphatics  and  sympathetic 
nerves  find  their  way  into  the  granulations. 
The  spindle-shaped  cells  gradually  form  a 
•denser  tissue,  and,  owmg  to  their  shrinking, 
the  granulations  duninish  in  size,  the  puru- 
lent secretion  grows  more  scanty,  and  by- 
and-by  the  whole  surface  is  involved  in  cica- 
tricial tissue,  and  glossed  over  by  an  epitheUal 
j)ellicle  (see  Cicatrisation).    The  details  of 
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this  process  will  vary  according  as  the  de- 
structive or  the  reparative  process  pre- 
dominates ;  the  predominance  of  the  former 
will  cause  ulcers  to  spread,  forming  inflamed 
and  phagedsenic  ulcers;  whilst  the  predomi- 
nance of  the  latter  will  tend  towards  the  heal- 
ing of  ulcers. 

That  an  ulcer  lieals  by  the  building  up  of 
new  tissue  is  nmch  to  be  doubted.  The  ulcer 
comes  to  the  same  level  as  the  surroundings, 
not  so  much,  if  at  aU,  by  the  growth  of  its 
granulations,  as  by  the  subsidence  of  the 
swelling  and  induration  in  the  edges  and 
surroundings  themselves.  Before  it  can  heal, 
these  must  be  restored  to  a  normal  state ;  and 
it  is  only  when  this  takes  place,  and  the  same 
level  is  reached,  that  the  epidermis  advances 
and  glosses  over  the  fibrous  tissues  of  the 
cicatrix. 

Varieties. — No  better  classification  of  the 
varieties  of  ulcers  than  Syme's  can  be  given. 
All  writers  on  surgery,  since  his  time,  follow 
the  spirit,  if  not  the  letter,  of  his  classification, 
and  it  is  proposed  to  adopt  this  system  here, 
noticing  in  order  the  following  varieties  of 
ulcers  :  (1)  The  healing  or  healthy  ;  (2) 
^7iose  that  do  not  heal  from  defect  of  ac- 
tion; (3)  those  that  do  not  heal  from  ex- 
cess of  action;  and  (4)  those  that  do  not 
heal  from  peculiarity  of  action.' 

1.  The  healing  or  healthy  ulcer. 
The  surface  is  covered  by  granulations, 

which  are  small  and  sensitive,  and  bleed  when 
smartly  touched.  There  is  a  thin,  blue,  epi- 
dermic pellicle,  consisting  of  the  epidermis 
advancing  from  the  edges  and  over  the  sur- 
face. The  edges  are  on  a  level  with  the  sur- 
face, of  a  pink  tint,  and  fi:ee  fi-om  induration. 
The  surroundings  are  free  from  indm-ation, 
and  normal  in  appearance.  The  discharge 
consists  of  healthy  laudable  pus.  The  pain 
is  inconsiderable. 

Treatment. — The  treatment  consists  in 
helping  the  healing  process  by  local  and  con- 
stitutional means.  The  local  means  consist, 
first,  in  rest,  by  position,  _  or  by  splints  or 
bandages ;  and,  secondly,  in  the  apphcation 
of  a  piece  of  hnt  dipped  in  water  or  sHghtly 
stimulating  lotion  to  absorb  discharge  and 
protect  the  siu-face  ;  over  this  a  piece  of  oiled 
silk  slightly  larger  than  the  piece  of  lint,  to 
prevent  evaporation ;  and  then  a  bandage  or 
piece  of  strapping  over  all,  to  fix  the  dressing 
and  support  the  part.  Should  the  healing  of 
the  ulcer  flag,  stimulating  lotions  are  requured 
to  restore  the  tone.  If  the  ulcer  has  involved 
a  large  amount  of  skin,  the  process  of  skin- 
grafting  hastens  the  cure,  and  is  an  efiicient 
means  of  helping  the  cicatrisation.  The 
patient's  general  health  must  be  attended  to, 
and  the  appearance  of  any  retrograde  change 
in  the  part  will  serve  as  a  guide  to  such  treat- 
ment. 

2.  Ulcers  that  do  not  heal  from 
defect  of  action. 

(a)  WeaTi  ulcer —The  cause  of  this  form 
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is  generally  the  prolonged  use  of  emollient 
applications.  The  characters  are  :  The  granu- 
lations become  flabby,  watery,  gelatinous 
masses,  and  rise  above  the  level  of  the  sxuc- 
roundings,  constituting  'proud  flesh.'  The 
edges  are  overlapped  by  the  granulations. 
The  sui-roimdings  are  normal.  The  discharge 
is  thin  and  watery.  There  is  little  or  no 
pain. 

Treatment. — It  is  necessary  to  get  rid  of 
the  exuberant  granulations  by  caustics,  such 
as  nitrate  of  silver  or  pure  nitfic  acid.  After- 
wards we  must  employ  astringent  lotions,  or 
powdered  substances,  such  as  oxide  of  zinc, 
oxide  of  zinc  and  starch,  tannic  acid,  or 
nitrate  of  lead,  with  firm  bandaging.  "When 
at  the  same  time  the  patient's  health  is 
lowered  in  tone,  tonics  and  bitter  astringents 
must  be  given  freely. 

(6)  Indolent,  calloiis,  or  chrome  ulcer, — 
This  sub-variety  occurs  when,  from  chronic 
irritation,  the  fibrous-tissue  induration  is  ex- 
cessive, the  blood-vessels  reach  the  surface  of 
the  ulcer  in  too  minute  quantities  to  btdld  up 
healthy  granulations,  and  so  the  ulcer  is  per- 
petuated. 

The  surface  is  sunk  below  the  level  of  its 
sm-roundings,  is  destitute  of  granulations,  and 
looks  glazed.  The  edges  are  raised,  hard, 
and  irregular.  The  surroundings  are  indu- 
rated, raised,  and  the  veins  in  them  frequently 
become  varicose.  The  discharge  is  thin,  serous, 
and  small  in  quantity.  The  pain  at  times  is 
very  great,  especially  at  night. 

Teeatment. — The  induration  is  got  rid  of 
by  strapping  tightly  and  evenly  with  soap  or 
resin,  or  a  mixture  of  soap  and  resin,  plaster ; 
holes  must  be  made  in  the  plaster  to  allow 
the  discharge  to  escape,  and  the  strapping 
should  be  re-appHed  every  forty-eight  hours. 
At  each  removal,  the  surface  may  be  touched 
with  caustics,  or  washed  with  a  strjDngly 
stimulating  lotion,  as  of  carbohc  acid  1  to  20, 
or  chloride  of  zinc  20  grains  to  the  ounce. 
When  the  indinration  is  gone  and  granulations 
appear,  the  ordinary  treatment  for  a  healthy 
ulcer  is  all  that  is  required.  Another  method 
is  to  blister  the  surface  of  the  ulcer  with  j 
plaster  or  solution  of  cantharides  ;  to  apply 
a  poultice  over  all,  allowing  it  to  remain  for 
six  horns;  and  on  removal  of  the  poultice, 
to  wash  the  part  with  carbolic  acid  lotion  1  to 
20,  and  apply  antiseptic  dressings  {see  Anti- 
septic Treatment).  Still  another  method  of 
treatment  is  by  the  elastic  bandage  ;  this  is 
used  for  the  lower  extremity  only.  The  part 
■is  first  washed  with  carbolic  acid  1  to  20,  and 
the  limb  bandaged  firmly  and  evenly  with 
Martin's  elastic  bandage,  from  the  toes  up- 
wards, covering  over  the  ulcer.  No  dressing 
is  placed  over  the  ulcer.  The  bandage  by 
continued  pressure  causes  softening,  lique- 
faction, and  absorption  of  the  hard  surround- 
ings ;  and  the  surface  of  the  ulcer  is  bathed 
in  the  natural  secretion  of  the  part.  The 
bandage  is  removed  nightly,  washed  with 


carbolic  acid,  hung  up  to  dry  at  a  distance 
from  the  fire,  and  re-applied  in  the  morning. 
During  the  night  a  simple  dressing  is  worn. 
For  old-standing  ulcers  multiple  concentric 
incisions  through  the  dense  tissues  about 
them  are  of  much  value.  The  incisions  are 
made  parallel  to  the  margins,  but  not  suffi- 
ciently near  to  cut  the  blood-vessels  going 
directly  towards  them.  The  incisions  are  to 
be  kept  open  by  strips  of  linen,  when  it  will 
be  found  that  the  infiltrating  serum  escapes, 
afi'ording  relief  of  tension. 

3.  Ulcers  that  do  not  heal  from 
excess  of  action. 

(a)  Irritable  ulcers. — These  are  met  with 
on  the  legs  of  nervous  and  anaemic  women. 
The  surface  is  uneven,  covered  often  with  a 
grey  slough.  The  edges  are  irregular.  The 
surroundings  are  red  and  glazed,  but  not 
thickened.  The  discharge  is  a  thin  sanious 
pus.  The  pain  is  excessive,  of  an  aching 
kind. 

Treatment. — In  the  treatment  of  irritable 
ulcer  it  is  necessary,  first  of  all,  to  reheve 
pain  by  giving  opium  hypodermically  or  in- 
ternally, and  applying  opiate  or  lead  lotions 
externally.  At  the  same  time  an  endeavour 
is  made  to  restore  the  patient's  health 
and  tone.  When  the  paui  has  ceased,  the 
ulcer  is  treated  by  some  one  of  the  above 
methods. 

(b)  Inflamed  ulcers. — Any  form  of  ulcer 
may  become  inflamed.  This  sub-variety 
usually  arises  during  the  course  of  an  indo- 
lent ulcer,  fr-om  derangement  of  the  patient's 
health,  and  local  irritation. 

The  surface  is  covered  with  a  greenish- 
grey  slough.  The  edges  are  swollen,  everted, 
red,  and  angry.  The  surroundings  are  red, 
swollen,  and  hot.  The  discharge  is  ichorous, 
offensive,  often  bloody,  and  causing  irritation 
wherever  it  touches.  The  pain  is  of  a  throb- 
bing kind. 

Treatment. — The  inflamed  ulcer  should 
be  treated  by  rest,  with  bread-poultices  pro- 
perly applied ;  by  three  or  four  leeches, 
around  the  sore ;  or  by  scarification  of  the 
edges,  which  will  allay  the  inflammation. 
After  this  the  ordinary  treatment  previously 
recommended  is  to  be  followed. 

4.  Ulcers  that  do  not  heal  from 
peculiarity  of  action. 

(a)  Phagedcenic  amd  sloughing  ulcers. — 
When  an  inflamed  ulcer  commences  to 
spread,  the  edges  Hquefj'  and  rapidly  break 
down.  The  process  may  take  place  with 
extraordinary  rapidity,  as  in  chancre,  when 
it  is  called  phagedsena;  or  as  in  hospital 
gangrene,  when  it  spreads  chiefly  by  slough- 
ing. The  patient  in  either  case  is  usually  in 
a  cachectic  state  ;  the  iflcerated  part  is  dusky 
red,  angry-looking,  hot,  and  painful.  The 
surface  is  covered  by  a  grey  or  black  slouch, 
and  the  edges  are  sharply  cut  and  under- 
mined. See  Bubo,  Venereal  ;  Gangrene  ; 
and  Venereal  Sore. 
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Treatment.— Best,  opiates  internally,  and 
externally  in  the  form  of  lotions,  and  carefiil 
dieting  are  necessary  to  subdue  the  spread  of 
the  inflammatory  action.  Prolonged  immer- 
sion in  water,  which  is  kept  constantly  re- 
newed, is  an  excellent  method  of  treatment. 
Should  these  methods  not  control  the  action, 
the  application  of  strong  nitric  acid  will  often 
succeed.  Fresh  air  and  disinfectants  are  re- 
quired; and  opium  to  reheve  pain. 

(6)  Varicose  ulcers.— The  points  to  be 
observed  about  a  varicose  ulcer  are  that  it 
follows  the  chronic  irritation  of  a  varicose 
vein ;  that  when  formed  it  may  become  in- 
dolent, inflamed,  irritable,  &c. ;  and  that  it 
frequently  bleeds,  from  the  lalcerative  action 
extending  towards  and  thinning  the  wall  of 
a  vein.    See  Veins,  Diseases  of. 

Treatment. — Varicose  idcer  itself  is  to 
be  treated  by  the  ordinary  methods,  but  the 
varicose  vein  must  be  supported  by  an  elastic 
stocking,  or,  what  is  better,  when  the  ulcer 
is  in  a  healthy  state,  by  a  Martin's  elastic 
bandage. 

(c)  Hcemorrhagic  ulcers. — Hasmorrhagic 
ulcers  occur  in  persons  suffering  from 
amenorrhoea,  scurvy,  chronic  jaundice,  or 
haemophilia.  They  possess  the  characters  of 
irritable  ulcers,  but  in  addition  have  a  special 
tendency  to  ooze  blood  from  the  surface.  The 
blood  is  of  a  capillary- venous  character,  and 
flows  freely  at  times. 

Treatment. — In  the  hsemorrhagic  sub- 
variety  we  have  to  attend  to  the  diathesis 
with  which  this  special  form  of  ulceration  is 
associated,  and  treat  the  ulcer  by  any  one  of 
the  usual  methods. 

{d)  Syphilitic,  lujpoid,  rodent,  scorbutic, 
endothelial,  and  mucous  ulcerations. — These 
are  described  in  separate  articles. 

One  form  of  ulcer  possesses  so  much  in- 
terest to  the  practitioner  that  it  calls  for 
special  consideration. 

Bed-sore.— Synon.:  Fr.  Decubitus;  Ger. 
Decubitus ;  Wundliegen. 

Definition. — A  form  of  ulcer  caused  by 
continued  pressure,  consequent  on  the  re- 
cumbent position. 

Etiology.  —  Bed-sores  are  dependent 
either  on  a  low  condition  of  the  nutrition  of 
the  tissues  of  the  patient,  on  bad  nursing,  or 
on  a  combination  of  the  two.  In  patients 
suffering  from  fractured  spine,  especially  if 
the  spinal  cord  be  torn  ;  in  those  paralysed 
from  other  causes ;  in  cases  of  fractures  of 
the  lower  extremity;  in  angular  curvatm-e 
of  the  spine  ;  in  patients  suffering  from  hip- 
joint  diseases  ;  in  the  acute  specific  fevers ; 
and  in  the  aged — in  fact,  in  any  disease  or 
condition  necessitating  long  confinement  to 
bed,  and  rest  in  one  position — bed-sores  may 
be  developed.  When,  in  addition  to  the 
illness,  the  nursing  is  badly  conducted,  as 
shown  by  m-ine,  pus,  blood,  or  any  discharge 
whatever  being  allowed  to  remain  on  the 
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]  part  where  the  patient  lies,  a  strong  deter- 
mining  cause  is  set  up,  which  will  in  all  proba- 

I  bility  originate  a  bed-sore.  Other  strongly 
predisposing  causes  are  the  use  of  a  feather 
bed,  and  the  presence  of  a  blanket  between 
the  mattress  and  the  under-sheet,  into  which 
the  perspiration  from  the  patient's  body 
soaks,  causing  the  blanket  to  act  hke  a  poul- 
tice. Hence  it  will  be  seen  that  paralysis 
and  an  enfeebled  state  of  the  circulation, 
combined  with  pressure  and  inattention  to 
strict  rules  of  cleanliness,  are  the  main 
elements  present  in  the  production  of  a 
bed-sore. 

The  various  sites  on  which  bed-sores  form 
are  arranged  here  in  the  order  of  frequency 
with  which  they  are  met — the  sacrum,  the 
heel,  the  buttocks,  over  the  trochanters, 
between  the  shoulders,  on  the  middle  of  the 
back  from  the  shoulders  to  the  sacrum,  on 
the  malleoli,  on  the  elbows,  and  on  the  calf 
of  the  leg.  On  the  heel  the  usual  cause  is 
the  pressure  of  a  splint ;  on  the  elbow  bed- 
;  sores  frequently  supervene  in  such  cases 
as  hip-joint  disease,  owing  to  the  tendency 
patients  have  to  support  themselves  on  one 
or  both  elbows. 

Anatomical  Characters. — A  bed-sore  is 
only  one  of  the  many  forms  of  the  evil  results 
of  pressure.  The  passage  of  blood  through  a 
part  where  pressure  is  great  becomes  mecha- 
nically diificult.  Exudation  from  the  blood- 
vessels takes  place,  causing  the  cuticle  to  be 
first  raised,  then  to  peel  off,  and  finally  a 
moist  catarrhal  surface  results.  By-and-by 
stagnation  of  the  blood  in  the  blood-vessels 
occurs,  and  as  a  consequence  the  part 
becomes  practically  dead.  In  the  sur- 
rounding parts  the  blood-vessels  become 
engorged;  and,  the  presence  of  the  slough 
acting  as  a  foreign  body,  the  irritation  causes 
inflammation,  and  an  exudation  of  inflam- 
matory products  occurs  between  the  Living 
and  dead  parts.  This  takes  place  aU  around 
and  beneath  the  slough,  but  is  first  apparent 
as  a  furrow  on  the  skin.  This  furrow  gets 
gradually  deeper  and  deeper,  and,  the  process 
of  separation  extending  beneath  the  slough, 
it  becomes  detached  and  finally  tlirown  off. 
An  ulcerating  surface  now  results,  the  further 
history  of  which  will  vary  with  the  patient's 
health,  and  according  as  the  illness,  which 
rendered  confinement  to  bed  necessary,  is  of 
a  curable  or  an  incurable  nature. 

Symptoms. — The  premonitory  symptoms 
of  bed-sore  may  be  either  subjective  or  ob- 
jective. Subjectively  the  patient  complains 
that  the  bed  feels  hard,  that  there  is  a  crease 
in  the  sheet,  that  there  are  crumbs  of  bread 
or  salt  in  the  bed ;  along  with  these  generally 
imaginary  troubles,  a  pricking  mmibing 
sensation  is  felt  at  the  point  of  pressure; 
but  on  examination  of  the  pai-t  complained 
of,  no  change  may  be  apparent.  Or,  again, 
the  complaints  may  be  nil,  as  in  the  para- 
lysed, and  yet  the  effects  of  pressure  may  be 
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far  advanced.  The  objective  symptoms,  that 
is,  the  changes  apparent  in  the  part,  may  be, 
as  in  the  paralysed,  the  first  indication  of  the 
effects  of  pressure.  These  are — alteration  in 
the  coloiu:  of  the  skin,  a  roughening  of  the 
cuticle,  and  a  variable  amoimt  of  pain  on 
pressure  with  the  finger.  Any  of  these  is 
sufficient  indication  that  preventive  measures 
miist  be  immediately  undertaken,  otherwise 
a  bed-sore  will  develop.  As  the  symptoms 
advance,  the  discoloration  becomes  deeper, 
passing  from  red  to  livid  red,  from  pm'ple  to 
black.  The  pain,  excejDt  in  the  paralysed, 
becomes  for  a  time  severe,  and  then  finally 
disappears,  as  all  nervous  connexions  are 
severed.  The  circulation  through  the  part 
being  completely  stayed,  a  dark  slough  is 
formed,  and  a  line  of  demarcation  between 
the  hving  and  dead  tissue  is  set  up.  A  foul 
discharge  runs  from  the  part;  the  tissues 
aroimd  become  red  and  congested  ;  the  edges 
are  undermined ;  and  a  feeble  attempt  is 
made  to  throw  off  the  central  slough. 
Should  the  slough  be  throvra  off,  the  muscles, 
fasciae,  and  even  the  bone  of  the  damaged 
part  may  be  exposed.  The  general  symp- 
toms associated  with  bed-sores  are  chiefly 
those  of  the  disease  in  the  com-se  of  which 
this  compHcation  has  supervened.  In  some 
instances  a  form  of  pyrexia  may,  however, 
be  induced  by  the  discharging  ulcer  itself — 
a  condition  which  constitutes  one  form  of 
'  bed-fever.' 

Diagnosis. — The  appearances  described  in 
the  skin,  at  the  point  or  points  of  pressure, 
are  unmistakable  evidence  either  of  the 
likelihood  of  a  bed-sore  developing,  or  of  its 
actual  presence. 

Progress  and  Prognosis.— Should  the 
patient  recover  fi-om  the  illness  for  which 
confinement  to  bed  had  become  necessary, 
the  bed-sore  will  in  aD  probability  heal. 
Bed-sores,  however,  can  scarcely  be  healed 
in  those  patients  whose  maladies  do  not 
improve,  or  m  whom  recovery  does  not  take 
place.  At  times  pyaemia  supervenes ;  or  the 
exhaustion,  consequent  on  a  long-continued 
and  profuse  discharge  from  the  sore,  proves 
too  great  a  drain  on  the  patient.  The  pro- 
gnosis inregard  to  bed- sores  developing  in  any 
individual  case  will  depend  on  the  disease, 
the  age  of  the  patient,  and  the  care  taken  in 
nursing.  The  patients  in  whom  a  bad  pro- 
gnosis might  be  given,  in  regard  to  the  ap- 
pearance of  a  bed-sore,  would  be  the  old,  and 
the  partially  paralysed,  especially  when  bad 
niu-sing  is  superadded. 

Treatment. — It  is  necessary  to  consider 
this  subject  under  the  heads  of  (1)  the  pre- 
ventive measures;  (2)  the  treatment  token 
abrasions  have  taken  place;  and  (.3)  the 
treatment  or  cure  of  the  sore  when  formed. 

1.  The  preventive  meaawea  have,  in  para- 
lysed patients,  and  in  patients  suffering  from 
incontinence  of  urine,  to  be  commenced  at 
the  beginning  of  the  illness,  and  signs  of 
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changes  in  the  skin  are  not  to  be  waited  for. 
The  part  must  be  thoroughly  cleaned,  the 
circixlation  stimulated,  the  skin  hardened,  and 
pressure  removed  from  the  parts  where  it  is 
greatest.    The  best  means  by  which  to  gain 
these  ends  are  as  follows.    First,  the  part 
is  to  be  washed  with  soap  and  water,  and 
then  thoroughly  di-ied.   Secondly,  a  piece  of 
cotton  wool  dipped  in  spirits  of  wine,  eau-de- 
Cologne,  or  brandy,  must  be  applied  to  the 
part  with  gentle  rubbing,  until  it  has  become 
thoroughly  dry ;  and  this  process  must  be 
repeated  three  or  four  times  at  each  dressing. 
Thh-dly,  to  keep  the  skin  supple,  a  very  small 
quantity  of  oxide  of  zinc  ointment  or  simple 
ointment  must  be  rubbed  into  the  part,  until 
all  greasy  feel  has  disappeared.    Fourthly,  a 
draw-sheet  must   be  placed  beneath  the 
patient,  and  oxide  of  zinc  powder  sprinkled 
on  the  part  on  which  the  patient  is  to  lie ; 
the  sheet  must  be  changed  the  moment  it 
becomes  wet,  whether  from  urine,  blood,  pus, 
or  sweat.    Pressure  must  be  removed  by 
frequent  changes  of  position,  and  by  suitable 
pads,  air-cushions,  water-pillows,  or  water- 
beds.    The  part  where  the   edges  of  the 
cushion  press  is  to  be  treated  by  the  same 
preventive  measures,  and  to  be  dressed  two 
or  three  times  a  day.    Lastly,  we  must  avoid 
a  feather-bed,  and  a  blanket  beneath  the 
under-sheet.    In  many  cases  bed-sores  are 
caused  by  careless  nursing,  but  in  others 
the  best  nursing  possible  cannot  prevent 
badly  nourished  tissues  from  falling  into 
decay. 

2.  "When  abrasion  or  roughening  of  the 
cuticle  occurs,  the  same  precautions  in  re- 

j  gard  to  presstire,  moisture,  and  the  use  of 
the  draw- sheet  have  to  be  observed ;  and,  in 
addition,  some  specific  applications  are  used. 
Sometimes  the  part  is  greased  over  with 
zinc  or  simple  ointment;  this  is  useful  in 
certain  cases,  preventing  urine  or  other  irri- 
tating fluid  from  touching  the  tender  parts. 
Over  an  abraded  portion,  soap  plaster 
spread  on  amadou  or  linen  is  applied ;  at 
other  times  collodion  or  flexible  collodion 
may  be  _  used.  The  best  fluid  applications 
are  rectified  spirit,  or  camphorated  spirit, 
with  one-third  water  ;  it  is  necessary  to  add 
water  owing  to  the  pain  caused  by  pure 
spirit.  The  surface  may  also  be  mopped 
over  with  a  solution  of  two  grains  of  per- 
chloride  of  mercury  in  one  ounce  of  spirit ; 
or  with  one  consisting  of  five  grains  of 
nitrate  of  silver  to  an  ounce  of  water. 

3.  The  treatment  of  the  bed-sore  itself 
consists  in  keeping  the  part  sweet ;  in  aiding 
the  removal  of  the  slough ;  in  applying  some 
one  of  the  many  stimulant  and  antiseptic 
lotions  in  use  ;  and  in  preventing  the  neigh- 

I  bouring  tissues  from  breaking  down.  To 
I  clean  the  parts,  and  hasten  the  removal  of 
}  the  slough,  apply  a  bread-and-water  poul- 
tice, or  a  compress  of  wet  salicyHc  or  boric 
acid  wool.    When  the  discharge  is  foul,  the 
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part  should  be  washed  with  Condy's  fluid 
or  perchloride  of  mercury  lotion  (1-2000) 
between  each  application  of  the  poultice. 
Poulticing  may  be  unadvisable,  as  the  heat 
and  moisture  tend  to  soften  and  weaken  the 
parts,  and  permit  of  their  rapidly  breaking 
down. 

Stimulating  and  antiseptic  dressings  are 
employed  in  one  or  other  of  the  following 
methods.  Cut  a  piece  of  lint  the  exact  size 
of  the  sore  ;  soak  it  in  some  stimulant  and 
antiseptic  lotion,  such  as  carbolic  acid,  1  in 
40,  or  the  red  lotion,  or  the  compound  tincture 
of  benzoin,  the  balsam  of  Peru,  or  the  tinc- 
ture of  myrrh  or  of  catechu ;  and  apply  it 
exactlj'  within  the  edge  of  the  sore.  Over 
this  place  a  piece  of  oiled  silk  or  guttapercha 
tissue,  a  fraction  larger  than  the  lint  used ; 
and  over  this  again  three  or  four  large  folds 
of  lint  or  amadou,  with  a  hole  cut  in  the 
centre  corresponding  to  the  sore. 

In  place  of  the  folds  of  lint  and  amadou, 
circular  pads  or  water-cushions  might  be 
used  to  take  the  pressure  off.  When  the 
slough  is  large,  lotions  and  poultices  should 
not  be  applied  directly  to  it,  as  the  moisture 
only  favours  putrefaction.  To  prevent  this, 
dry  the  sloughing  surface  with  absorbent 
wool ;  dust  it  over  with  iodoform,  iodol,  or 
ordinary  dusting  powder ;  place  a  piece  of 
oiled  silk  or  guttapercha  tissue  exactly  over  the 
powdered  slough  ;  and  the  lint,  dipped  in  one 
of  the  above-mentioned  lotions,  when  applied 
over  it,  can  only  touch  the  sore  at  the  ulcera- 
ting furrow  between  the  living  and  dead 
tissue.  All  dressings  should  be  fixed  by 
diachylon  plaster,  and  not  by  a  bandage, 
owing  to  the  heat  and  moisture  engendered 
by  use  of  the  latter. 

The  neighbouring  tissues  must  be  treated 
with  the  preventive  measures  ah'eady  men- 
tioned. 

When  the  slough  has  separated,  an  attempt 
is  to  be  made  to  heal  the  part  by  improving 
the  patient's  general  health,  provided  the 
existing  malady  permits.  The  usual  precau- 
tions have  to  be  taken  with  the  surrounding 
parts  ;  and  the  ulcer  treated  by  one  of  the 
methods  recommended  under  the  head  of 
Ulcers  that  do  not  heal  from  Defect  of  Nutri- 
tion. Jambs  Cantlie. 

UMBILICAL  REGION.— This  is  the 
central  region  of  the  abdomen,  corresponding 
to  the  umbilicus  and  its  vicinity.  The  prin- 
cipal structures  which  normally  lie  under- 
neath it  are  the  great  omentum,  and  part  of 
the  transverse  colon  and  small  intestines, 
with  the  deep  structures  situated  in  front 
of  the  spine.  The  stomach  may  reach  the 
umbilical  region  when  distended  after  a 
meal. 

Clinical  Investigation. — There  is  nothing 
special  to  be  said  on  this  point,  the  ordinary 
methods  of  abdominal  examination  being 
applicable  in  the  investigation  of  the  umbili- 


cal region.  The  following  points  may  be 
noticed  with  regard  to  the  abnormal  condi- 
tions met  with  in  this  region. 

1.  When  the  stomach  is  diseased,  it  is  often 
so  distended  as  to  reach  the  umbilical  region. 
The  liver  also,  either  when  enlarged  or  dis- 
placed downwards,  frequently  extends  to  this 
region.  More  exceptionally  the  spleen  or 
kidney  may  attain  such  a  size  as  to  en- 
croach upon  it.  Enlarged  organs  or  tumours 
may  also  ascend  thus  far  from  below,  as 
in  the  case  of  the  uterus  and  ovaries;  and 
even  a  distended  bladder  may  rise  to  this 
height. 

2.  In  general  enlargement  of  the  abdomen 
the  umbilicus  and  its  vicinity  often  give  use- 
ful information  in  determining  its  cause. 
Thus,  when  the  enlargement  is  due  to  fluid 
in  the  peritoneum,  the  umbilicus  tends  to 
become  stretched,  everted,  obliterated,  or 
pouched  out,  which  is  not  the  case  in  other 
forms.  In  some  instances  of  portal  obstruc- 
tion it  not  only  projects,  but  has  a  pecuhar 
appearance  and  feel,  due  to  the  presence  of 
enlarged  and  thickened  veins.  Moreover,  the 
percussion  sound  in  this  region  remains  tym- 
panitic, and  sometimes  even  excessively  so, 
when  the  rest  of  the  abdomen  is  universally 
duU.  On  the  other  hand,  when  the  enlarge- 
ment is  due  to  an  organ  or  ttmiour,.  this  is 
not  observed,  and  the  umbOical  region  is 
often  duU  when  the  flanks  are  resonant.  An 
important  element  in  the  diagnosis  of  ovarian 
tumour  is  often  thus  afforded. 

3.  Should  a  very  small  quantity  of  fluid  be 
present  in  the  abdominal  cavity,  this  may  be 
detected  by  placing  the  patient  on  his  hands 
and  knees,  when  the  fluid  gravitates  towards 
the  umbilical  region,  and  can  be  discovered 
there  by  percussion. 

4.  The  umbilicus  itself  may  be  the  seat 
of  disease,  such  as  inflammation,  eczema,  or 
gangrene.  These  conditions  are  most  im- 
portant in  infants,  and  soon  after  birth  peri- 
tonitis may  be  set  up  by  the  extension  of 
irritation  from  the  umbilicus  inwards.  _  It, 
with  the  adjacent  portion  of  the  abdominal 
wall,  is  also  sometimes  involved  in  tuber- 
cular or  malignant  disease  of  the  peritoneum, 
which  spreads  along  the  remains  of  the  um- 
bihcal  cord,  causmg  thickening,  hardness, 
redness,  and  other  changes  in  the  umbiHcus. 
The  region  may  likewise  become  fixed  to  the 
underlying  great  omentum,  so  that  it  cannot 
be  moved. 

5.  Umbilical  hernia  is  an  important  form 
of  hernia.  It  may  attain  a  very  large  size. 
Moreover,  in  connexion  with  this  condition, 
much  thickening  and  induration  may  be  met 
with  about  the  umbilicus,  as  the  result  of  a 
chronic  inflammation. 

Frederick  T.  Eoberts. 

UNCONSCIOUSNESS.  —  Loss  of 
mental  perception  or  consciousness.  See 
Consciousness,  Disorders  of. 
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UNDERCLIPF,  on  the  South  Coast 
of  the  Isle  of  Wight.— Extends  from 
Bonchurch  to  Niton,  A  mild,  tonic  climate. 
See  Ventnor;  and  Climate,  Treatment  of 
Disease  by. 

UNILATERAL  FACIAL  ATRO- 
PHY.— Synon.  :  Progressive  Facial  Hemi- 
atrophy ;  Neurotic  Facial  Atrophy ;  Fr.  Apia- 
sieLamineuse Progressive ;  Ger.  Prosopodys- 
morjihie. 

In  this  very  rare  affection  the  whole  or 
part  of  one  side  of  the  face  becomes  notably 
smaller  than  its  fellow,  owing  to  an  atrophic 
condition  of  the  subcutaneous  tissues  and  of 
the  sliin,  together  with  atrophy  of  the  muscles 
(though  occasionally  these  escape)  and  of  the 
bones  on  the  affected  side  of  the  face.  It  is 
generally  unassociated  with  pain  or  any  alter- 
ation of  sensibility  in  the  affected  region. 
The  skin  becomes  thin,  and  pale  from  absorp- 
tion of  pigment,  and  hair  either  fails  to 
develop  or  drops  out.  A  remarkable  and 
characteristic  appearance  is  produced.  The 
affection  is  to  be  distinguished  from  a  con- 
genital inequahty  of  the  two  sides  of  the  face 
which  sometimes  occurs,  though  to  a  minor 
extent.  It  commonly  begins  in  childhood, 
and  nearly  always  before  the  twentieth  year, 
gradually  spreading  from  some  limited  area 
in  the  cheek  or  other  part.  It  may  progress 
slowly  but  steadily  for  several  years,  and 
then  remain  stationary  during  the  rest  of  the 
patient's  hfe,  which  it  does  not  tend  to  cut 
short  in  any  way. 

The  pathology  of  this  rare  progressive 
atrophy  of  one  side  of  the  face  has  given  rise 
to  much  discussion.  It  has  been  regarded 
by  some  as  an  'essential  atrophy ; '  by  others, 
as  a  result  of  disease  in  certain  vaso-motor  and 
\  trophic  '  nerves ;  as  an  effect  of  persistent 
irritation  actingupon  the  cervical  sympathetic, 
especially  in  its  upper  and  middle  gangha; 
and  by  others,  with  much  more  probability, 
as  a  result  of  uritation  acting  upon  the  fifth 
nerve,  or  at  least  upon  some  of  its  fibres. 
This  last  view  is  powerftdly  supported  by 
the  fact  that,  whilst  the  atrophy  is  generally 
limited  to  the  territory  of  the  fifth  nerve,  in 
some  cases  it  has  even  been  restricted  to  one 
or  other  of  its  divisions.  Thus,  it  has  been 
known  to  be  limited  to  the  parts  supplied  by 
the  two  lower  divisions  of  the  fifth  nerve ; 
whilst  Lovell  Gulland  has  described  a  case 
of  hemiatrophy  of  the  face  confined  to  the 
area  of  distribution  of  the  first  division  of 
the  fifth  nerve.  Then,  again,  in  some  few 
cases  the  atrophy  has  been  associated  with 
pain  in  the  corresponding  regions  of  the  face, 
such  as  might  be  caused  by  neuritis. 

This  last  view  of  the  pathology  of  the  affec- 
tion has  been  confirmed  by  Mendel  (Berli/n 
kkn.  Wochenschrift,  May  7,  1888),  who,' 
at  a  necropsy  on  one  of  these  cases,  found  a 
proliferative  neuritis  of  the  branches  of  the 
fifth  nerve,  especially  of  the  second  division, 


corresponding  to  the  area  of  the  greatest  in- 
tensity of  facial  atrophy.  With  these  changes 
there  was  also  atrophy  of  the  descending 
nucleus,  though  other  parts  of  the  nucleus 
and  the  roots  of  the  fifth  were  healthy. 

The  opposite  state — that  of  urdlaieral 
hypertrophy  of  the  face,  also  occurs  as  a 
very  rare  event,  mostly  as  a  congenital  con- 
dition. D.  W.  Montgomery  of  California 
has  recently  recorded  {Med.  News,  Jidy  15, 
1893)  an  interesting  example  in  which 
the  deformity  commenced  in  a  boy,  without 
apparent  cause,  at  about  the  tenth  year.  He 
gives  references  also  to  nine  other  cases  of 
this  peculiar  affection. 

Treatment  of  unilateral  facial  atrophy,  as 
well  as  of  its  opposite,  has  hitherto  proved  of 
little  or  no  avail. 

H.  Chaelton  Bastian. 

UNILATERAL  HYPERIDROSIS. 

Excessive  perspiration  on  one  half  of  the 
body  occurs  more  or  less  habitually,  or 
only  after  exercise.  It  may  be  limited  to  one 
side  of  the  face  and  head,  or  the  neck  and 
arm  may  be  included  ;  or  it  may  implicate 
the  whole  of  one  half  of  the  body.  It  has 
sometimes,  and  especially  when  limited  to 
the  face  and  neck,  seemed  to  be  one  of  the 
symptoms  due  to  paralysis  of  the  cervical 
sympathetic  nerve.  In  other  cases  no  such 
relation  has  been  ascertained  to  exist.  It 
has  been  met  with  principally  in  association 
with  various  nervous  diseases,  such  as  hemi- 
crania,  diabetes  mellitus,  locomotor  ataxy, 
dementia  paralytica,  and  Graves's  disease. 
See  Sympathetic  System,  Disorders  of, 

Teeatment. — In  the  absence  of  definite 
information  as  to  the  pathology  of  this  affec- 
tion, it  is  not  possible  to  indicate  any  rational 
principles  of  treatment.  Empirically  some 
of  the  remedies  used  for  checking  perspiration, 
such  as  zinc,  belladonna,  and  quinine,  may 
be  tried,  in  combination  with  nervine  tonics 
such  as  arsenic  and  strychnine.  See  Sudoei- 
PAEOUS  Glands,  Disorders  of. 

H.  Chaelton  Bastian. 

UREMIA  (ovpov,  urine ;  and  alfia,  the 
blood). — Synon.:  Fr.  Uremie;  Ger.  Urdmie. 

Definition. — This  term  is  apphed  to  a 
group  of  nervous  symptoms,  which  occasion- 
ally occur  in  the  course  of  acute  or  chronic 
Bright's  disease,  as  well  as  in  other  maladies 
which  prevent  the  secretion  or  the  discharge 
of  the  urine. 

Etiology  and  Pathology. — The  circum- 
stances in  which  uraemia  arises  are  pretty 
well  ascertained,  but  the  connexion  between 
these  circumstances  and  the  symptoms  is 
still  obscure.  It  occurs  when  there  is  inter- 
ference with  the  secretion  or  the  discharge 
of  urine.  It  is  thus  met  with  in  all  the 
forms  of  Bright's  disease ;  in  cystic,  tuber- 
cular, and  cancerous  disease  of  the  kidney ; 
in  suppurative  nephritis;  and  in  cases  of 
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anuria,  either  of  obstructive  or  of  non- 
obstructive origin.  But  some  of  these  con- 
ditions frequently  exist  for  long  periods 
without  uraemia  being  developed,  and  it  is 
sometimes  developed  unexpectedly  without 
apparent  alteration  of  the  patient's  state. 
The  attack  is,  however,  precipitated  frequently 
by  pregnancy  and  parturition ;  by  indulgence 
in  alcohol ;  sometimes  by  the  recurrence  of 
the  menstrual  period ;  and  probably  by  in- 
tercurrent disease.  But  the  occurrence  of 
these  conditions  does  not  in  aU  cases  suffice 
to  induce  it,  for  many  women  suffering  from 
Bright' s  disease  pass  through  pregnancy 
and  labour  without  manifesting  ursemic 
symptoms,  and  so  with  other  inducing 
causes. 

Of  the  exact  nature  of  the  ursemic  process 
we  are  unable  to  speak  at  present  with  cer- 
tainty. Two  sets  of  explanations  have  been 
suf^gested — namely,  the  mechanical  and  the 
chemical.  Dr.  Owen  Eees  in  this  country, 
and  Professor  Traube  in  Germany,  have  been 
among  the  chief  exponents  of  the  mechanical 
explanations.  The  former  dwelt  upon  the 
wateriness  of  the  brain  in  many  cases  of 
urffimia.  The  latter  suggested  processes  by 
which  that  oedema  might  arise.  Sudden  in- 
crease of  blood-pressure,  and  sudden  increase 
of  the  proportion  of  water  in  the  blood, 
might,  he  thought,  suffice  to  account  for  the 
condition.  Eosenstein  and  others  have  lent 
the  weight  of  their  authority  to  these  views. 
Monck  has  sought  to  demonstrate  by  experi- 
ment that  cerebral  oedema  from  increased 
pressure  may  produce  the  result ;  but  even 
if  these  experiments  had  been  correct,  which 
is  doubted  by  many,  it  cannot  be  denied  that 
there  are  many  well-marked  cases  of  uraemia 
in  which  there  is  no  encephahc  cedema. 
The  observation  of  Popoff,  which  refers  the 
changes  to  accumulation  of  altered  corpuscles 
within  the  cerebral  capillaries,  may  prove 
important,  if  it  should  be  confirmed  by  other 
authorities. 

Among  the  chemical  theories,  one  of  the 
earliest  was  that  which  referred  the  process 
to  retention  of  urea;  but  many  difficulties 
arise  in  connexion  with  this.  The  very 
ingenious  theory  of  Frerichs,  which  referred 
the  process  to  decomposition  of  retamed  urea 
by  the  action  of  a  ferment,  must  now  be 
held  to  be  disproved,  in  consequence  of  evi- 
dences discovered,  both  of  a  negative  and  ot 
a  positive  kind.  The  evidence  at  present 
before  us  seems  to  point  to  the  probability  ot 
the  process  being  due  to  retention  of  some 
excrementitious  material  or  materials.  Feltz 
and  Eitter  believed  that  the  potassium  salts 
are  the  only  really  toxic  constituents  ot 
healthy  urine,  and  that  their  accumulation 
is  the  cause  of  the  urajmic  symptoms. 
Bouchard  beheves  that,  while  the  potassiuni 
salts  and  other  mineral  substances  are  ot 
some  importance,  other  poisonous  substances, 
such  as  urea,  and  certain  materials  including 


colouring-matters,  are  of  much  greater  mo- 
ment, while  ammonia  and  its  compounds 
occupy  also  a  very  minor  position.  Probably 
also  the  animal  alkaloids  play  a  very  notable 
part  in  the  production  of  these  symptoms. 
Substances  such  as  the  xanthocreatinin  of 
Gautier  belong  to  this  category.  Landois 
has  made  out  by  experiments  on  animals 
that  if  creatin  or  creatinin  be  appUed  over 
the  motor  areas  of  the  cerebrum,  convulsions 
result;  and  certain  other  substances  often 
met  with  in  the  urine  exert  a  like  influence. 
Such  observations  make  it  probable  that  the 
precise  causation  of  the  group  of  symptoms 
may  soon  be  made  out.  While  it  is  clear 
that  chemical  processes  account  for  many  of 
them,  it  must  not  be  forgotten  that  micro- 
scopic organic  changes  are  doubtless  account- 
able for  some. 

Symptoms. — AUthe  ftinctions  of  the  nervous 
system  are  occasionally  involved  in  uraemia. 
Among  the  disorders  of  the  sensory  function 
the  most  common  are  pain,  especially  in  the 
head,  sometimes  very  intense  and  persistent ; 
dimness  of  sight,  or  actual  blindness  of  one 
or  both  eyes,  sometimes  attended  by  no 
change  in  the  retinae,  at  others  by  retinitis 
albuminurica;  ringiugin  the  ears;  and  some- 
times deafness.  Among  the  motor  changes, 
the  most  striking  are  the  general  convulsions 
or  twitching  of  muscles;  the  tendency  to 
vomiting  ;  and  sometimes  extreme  dyspnoea. 
Among  cerebral  and  mental  derangements, 
drowsiness,  torpor,  coma,  and  delirium  are 
the  chief. 

The  forms  of  uraemia  generally  recognised 
are  the  chronic  and  the  acute. 

1.  Chronic  Ursemia. — This  comes  on 
gradually,  and  may  at  first  scarcely  attract 
attention;  the  habitual  Hstlessness  and  in- 
difference of  manner  observable  in  cases  of 
Bright's  disease  becomes  increased.  Move- 
ments are  slow,  and  speech  is  somewhat  in- 
distinct.   There  is  often  dimness  of  sight, 
ringing  in  the  ears,  uneasiness  in  the  head, 
or  violent  and  persistent  headache.  The 
condition  of  the  patient  varies;  the  symptoms 
occasionally  pass  away,  but  they  constantly 
recur,  and  become  by  degrees  more  intense. 
The  drowsiness  passes  into  torpor.    If  the 
patient  is  roused  to  speak,  his  articulation  is 
thick  and  indistuict.    It  soon  becomes  im- 
possible to  elicit  any  answer;  lethargy  deepens 
into  coma ;  the  breathing  becomes  stertorous, 
or  rather  hissing  in  character,  the  au-  being 
driven  against  the  teeth  or  hard  palate  ;  and 
death  supervenes.    Sometimes,  instead  ot 
silence,  a  rather  noisy  delirium  comes  on,  in 
which  wild  prolonged  howls  alternate  with 
muttering,  and  occasionally  with  paroxysms 
of  excitement.    Sometimes,  again,  there  is  a 
low  prolonged  muttering,  with  a  repetition  ot 
the  same  expression  time  after  tune,  bub- 
sultus  tendinum  and  twitching  of  the  facial 
muscles  are   commonly  seen  _  throughout. 
Convulsions,  vomiting,  and  diarrhoea  are 
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frequent  symptoms  ;  epistaxis  also  occurs, 
but  more  rarely.  This  form  of  urfemia  is  a 
common  mode  of  fatal  termination  in  cases 
of  chronic  Bright's  disease.  It  sometimes 
occurs — but  much  more  rarely — in  the  early 
stage  of  the  inflammatory  form. 

2.  Acute  Urgemia. — This  includes  all 
the  varieties  in  which  the  symptoms  are 
suddenly  developed.    There  are  three  com- 
mon forms — the  comatose,  convulsive,  and 
mixed;  and  several  less  common,  namely, 
the  delirious,  dyspncetic,  ocular,  and  articu- 
lar.   In  the  acute  comatose  form,  after  head- 
ache, giddiness,  affection  of  sight,  vomiting, 
or  dehrious  excitement,  coma  is  rapidly  de- 
veloped ;  or  it  may  supervene  without  such 
premonitory  symptoms.    The  face  is  usually 
pale  ;  the  pupils  are  dilated  or  unaltered,  and 
react  slowly  to  light ;  or,  on  the  other  hand, 
there  may  be  a  red  spot  on  the  cheek,  injected 
conjunctivas,  and  contracted  pupils.  There  is 
a  peculiar  stertor — not  the  deep  snoring  of 
hsemorrhagic  apoplexy,  but  a  sharper,  more 
hissing  sound,  produced  by  the  rush  of  expired 
air  on  the  hard  palate  or  teeth.    The  coma 
may  rapidly  deepen,  and  death  ensue  within 
a  few  hours;  or,  on  the  other  hand,  the 
patient  may  rally  and  continue  free  from  the 
symptoms  permanently;  or  sooner  or  later 
mrsemia  recurs  in  one  or  other  of  its  forms, 
and  issues  in  death.    Acute  ursemic  coma 
occurs  in  all  of  the  forms  of  Bright's  disease, 
but  is  most  frequent  in  the  inflammatory  and 
cirrhotic  varieties. 

The  second  acute  type  is  the  convulsive, 
which  may  almost  exactly  simulate  epilepsy ; 
or  be  unattended  by  loss  of  consciousness ;  or 
may  affect  certain  groups  of  muscles,  and 
simulate  tetanus.  The  attack  comes  on  sud- 
denly, with  or  without  warning.  It  may  be 
single  and  sohtary ;  or  attacks  may  occur  in 
rapid  succession,  five  or  six,  or  even  more, 
in  the  course  of  twelve  hours.  They  may  be 
recovered -from;  or  they  may  prove  rapidly 
fatal,  either  durmg  the  paroxysm,  or  in  the 
coma  which  succeeds  it.  They  occur  in  aU 
the  forms  of  Bright's  disease,  but  most 
frequently  m  the  cirrhotic  and  in  the  in- 
flammatory varieties.  The  existence  of  cfr- 
rhosis  of  the  kidney  is  not  infrequently 
first  revealed  by  the  occurrence  of  convul- 
sions. 

The  other  types  of  ursemia,  namely,  the 
mixed,  m  which  sudden  coma  occurs  with 
convulsions;  the  delirious,  in  which  the 
ordinary  symptoms  are  replaced  by  restless 
dehrium ;  the  dyspnoeic,  in  which  there  are 
sudden  and  often  most  distressing  attacks  of 
breathlessness,  without  corresponding  change 
rnthe  physical  signs  of  the  lungs  or  heart- 
the  tetcmic ;  the  ursemic  blmidmess ;  the  d/ia'- 
twrbamces  of  hea/ring ;  the  itcJwng  or  bv/rn 
mg  sensaUon  in  the  skin;  the  vonvHwiq- 
the  dA,a/rrhcea;  and  the  a/rUculwr  urfemia 
which  Jaccoud  has  described  as  presenting 
many  features  in  common  with  acute  rheu- 


matism, need  not  be  particularly  described 
here. 

_  Diagnosis.— There  is  little  difficulty  in  dis- 
tmguishmg  the  chronic  form  of  urfemia  when 
fau-ly  established.  The  most  important  evi- 
dence is,  of  course,  afforded  by  examination 
of  the  urine.  Uraemia  sometimes  resembles 
fever  or  meningitis ;  but  the  history  of  the 
niness,  the  state  of  the  urine,  the  temperature, 
and  the  mode  of  breathmg,  suffice  to  distin- 
guish it  from  these  conditions. 

The  acute  form  of  coma  may  closely  re- 
semble cerebral  haemorrhage  with  loss  of 
consciousness,  but  differs  in  the  absence  of 
paralysis  of  one  side,  and  also  in  the  cha- 
racter of  the  breathing,  while  the  condition 
of  the  urine  also  affords  important  indica- 
tions. 

The  convulsive  type  may  resemble  epilepsy, 
but  it  has  rarely  the  initial  cry,  the  corpse- 
like pallor,  the  predominance  of  convulsions 
on  one  side,  the  turning  in  of  the  thumbs  on 
the  palms,  and  the  loss  of  reflex  irritability. 
The  chief  reliance  is  to  be  placed  on  the 
analysis  of  the  urine,  because,  although  after 
true  epilepsy  albumen  may  be  present,  and 
urea  may  perhaps  be  diminished  for  a  time, 
the  secretion  soon  returns  to  its  natural  con- 
dition,_while  in  uraemia  it  is  always  distinctly 
albuminous.  From  opium-poisoning  or 
belladonna-poisoning  it  is  distinguished  by 
the  condition  of  the  pupils,  and  the  exami- 
nation of  the  secretion. 

Prognosis. — The  occurrence  of  uremia  in 
a  case  of  Bright's  disease  is  always  grave ; 
the  chronic  form  is  hopeless,  and  when  it 
occurs  the  duration  of  life  cannot  be  long. 
The  acute  forms  are  often  recovered  from ; 
they  sometunes  subside  spontaneously,  but 
when  they  are  due  to  chronic  renal  disease, 
death  cannot,  as  a  rule,  be  regarded  as  far  off. 
When  they  result  from  acute  disease,  they 
are  not  so  hopeless,  because  the  conditions 
on  which  they  depend  are  frequently  removed 
by  treatment.  Puerperal  cases,  although 
involving  great  immediate  danger,  are  very 
frequently  recovered  fr-om,  probably  because 
they  owe  their  origin  to  a  combination  of 
circumstances  which  do  not  long  persist. 

Treatment.— The  first  indication  is  to 
seek  to  re-establish  the  suppressed  secretion 
of  the  kidneys.  For  this  purpose,  dry  cup- 
pmg,  wet  cupping,  leeching,  or  poulticing 
oyer  the  loins,  and  the  administration  of 
digitalis  and  other  non-frritating  diiuretics, 
are  indicated.  Frequently  the  blood  must 
be  relieved  more  rapidly  than  the  action  of 
the  diuretics  can  accomplish.  Venesection 
to  the  amount  of  eight,  ten,  or  more  oimces, 
may  be  of  use,  especially  in  the  puerperal 
forms,  and  the  acute  inflammatory  cases. 
Dilution  of  the  "poisoned  blood  may  also" 
be  tried,  as  has  been  urged  by  Dr.  WilHam 
Carter  in  his  admirable  Bradshaw  Lecture 
Purging  with  hydragogue  cathartics,  such  as 
elaterin,  or  compound  powder  of  jalap,  or 

4  c  2 
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jalap  and  scammony;  diaphoretics,  such  as 
nitrate  of  pilocarpine  subcutaneously  or  by 
the  mouth ;  and  the  hot  pack — any  of  these 
methods  may  often  reheve  the  system  until 
there  is  time  for  the  diuretics  to  act.  Above 
aU,  the  nitrate  of  pilocarpine  and  the  hot-air 
bath  are  to  be  recommended.    When  the 
convulsions  are  severe,  sedatives,  such  as 
bromide  of  potassium — or  stUl  better  of 
sodium — and  hydrate  of  chloral,  are  useful. 
Chloroform  is  of  great  value.    It  quiets  the 
nervous  system,  and  checks  the  convulsions 
more  rapidly  than  anything  else  ;  but  the 
tendency  to  coma  in  the  individual  case  pust 
be  carefully  kept  in  view  during  administra- 
tion.   Tonic  remedies,  and  articles  of  diet 
such  as  milk  (at  once  nourishing  and  power- 
fully diuretic,  and  supplying  little  excrementi- 
tious  matter),  shordd  be  given,  to  ward  off  a 
return  of  the  symptoms  when  the  uraemia  has 
disappeared,  as  well  as  diurmg  its  continu- 
ance.    In  puerperal  cases  an  obvious  and 
important  indication  is  to   complete  the 
laboiu-  with  as  little  delay  as  possible. 

In  the  related  condition  of  diabetic  coma 
treatment  is  unavailing;  but  intravenous 
injection  of  Saline  fluid  may  be  attempted, 
and  general  stimulants  given.  See  Trans- 
fusion OF  Saline  Fluids. 

T.  Grainger  Stewart. 

URETERS,  Diseases  of.— Synon.:  Fr. 

Maladies  des  Ureteres ;  Ger.  KramMieiten  der 
Harnleiter.  —  Morbid  conditions  of  the 
ureters  are  so  generally  parts  of,  or  asso- 
ciated with,  diseases  of  the  bladder  or  kidney, 
and  so  naturally  come  to  be  described  m  the 
articles  treating  of  these  several  diseases, 
that  a  separate  account  or  distinct  classifica- 
tion of  them  is  perhaps  scarcely  called  for ; 
and  a  brief  description  of  the  most  impor- 
tant will  be  sufl&cient  for  all  practical  pur- 


poses. .  . 

1.  Congenital   Malformations.  —  A 

double  ureter  is  the  most  frequent  malfor- 
mation, the  division  sometimes  reachmg  as 
far  as  the  bladder.    In  very  rare  cases  a 
triple  ureter  has  been  found.  Congenital 
malformations  leadmg  to  more  or  less  com- 
plete obstruction  of  the  ureter  are  found 
most  often  near  the  pelvis  of  the  kidney,  it 
the  obstruction  is  complete,  it  gives  rise  to 
hydronephrosis  {see  Hydronephrosis),  it 
mcomplete,  a  shghter  degree  of  the  same 
condition  results,  the  pelvis  and  calyces  be- 
coming dilated,  and  the  kidney-substance 
atrophied  and  indurated.    The  chief  con- 
genital obstructions  are-(l)  Total  obhtera- 
tion  of  the  ureter  as  it  leaves  the  pelvis. 
(2)  Valvular  opening  from  the  pelvis  mto 
the  ureter.    This  becomes  gradually  more 
complete  as  the  dilatation  of  the  pelvis  m- 
creases.     (3)  A  sphral  arrangement  of  the 
ureter.    (4)  An  abnormal  renal  artery  press- 
ing on  the  ureter  as  it  leaves  the  pelvis,    i  ne 
incomplete  obstructions  frequently  give  way 
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at  intervals,  when  there  will  be  a  copious 
flow  of  urine,  usually  of  low  specific  gravity 
and  pale  colour. 

2.  Acquired  Obstruction.  —  Complete 
obstructions  which  are  not  congenital  may 
arise  :  First,  from  impaction  of  a  renal  cal- 
culus ;  this  may  take  place  at  any  point,  the 
most  frequent  being  at  the  brim  of  the  pelvis 
or  the  vesical  orifice.    Secondly,  from  exter- 
nal pressure,  as  from  uterine  cancer,  pelvic 
tumours,  fibrous  bands,  enlarged  glands,  or 
faecal  accumulations,  in  which  case  the  con- 
dition would  at  first  be  incomplete.  Incom- 
plete obstruction  arises  most  frequently  from 
impediments  to  the  discharge  of  urine,  exist- 
ing in  the  prostate  or  urethra.  In  the  former 
case,  the  bladder  being  in  a  state  of  constant 
over- distension,  the  valved  opening  of  the 
ureter  is  closed  with  unnatural  force.  In 
the  latter  the  hypertrophy  of  the  bladder  in- 
creases the  length  of  the  portion  of  ureter 
lying  in  the  bladder-walls,  and  the  bundles  of 
muscular  fibres  more  or  less  constrict  the 
orifice.  Any  cause  giving  rise  to  hypertrophy 
of  the  bladder  wiU  therefore  tend  to  obstruct 
the  orifice  of  the  ureter,  as  is  seen  in  chronic 
cystitis,  stone  ia  the  bladder,  and  other  con- 
ditions.   The  openmg  is  still  farther  nar- 
rowed by  swelHng  of  the  mucous  membrane, 
the  result  of  subacute  or  chronic  inflamma- 
tion.   Occasionally  the  orifice  may  be  par- 
tially obhterated  by  a  villous  growth  m  the 
bladder.    Strictwre  of  the  meter  is  found  m 
rare  cases,  apparently  the  result  of  previous 
inflammation  and  ulceration.  Shght  obstruc- 
tion may  occur  during  pregnancy,  from  the 
pressure  of  the  gravid  uterus. 

3.  Dilatation.— The  part  of  the  ureter 
above  any  obstruction  is  always  found  more 
or  less  dilated,  according  to  the  degree  and 
the  duration  of  the  impediment.  If  the  con- 
dition be  acute  and  complete,  Httle  or  no 
hypertrophy  of  the  coats  of  the  ureter  will 
be  found ;  but  if  chronic  and  incomplete,  its 
waUs  wiU  be  thickened,  both  by  fibroid 
change  and  by  hypertrophy  of  the  muscular 
coat.  The  dilated  ureter  is  always  tortuous, 
bemg  mcreased  in  length  as  well  as  m  dia- 
meter, and  may  even  resemble  a  portion  ot 
small  gut.  The  mucous  membrane  is  always 
opaque  and  somewhat  thickened,  occasion- 
ally red  and  injected,  and  frequently  pig- 
mented from  previous  attacks  of  mflamma- 
tion.  A  largely  dilated  ureter  may  some- 
times be  felt  through  the  abdommal  wall. 
There  will  probably  be  some  degree  of  pain 
or  uneasiness  in  the  course  of  the  cana., 
or  in  the  loin ;  and  a  tendency  to  sickness 

4  Inflammation.— &7??^;Ze  inflammation 
of  the  ureter  is  frequently  found,  as  an  ex- 
tension either  from  the  bladder  or  from  the 
pelvis  of  the  kidney.  Septic  mflammation 
Accompanies  septic  pyehtis.  due  to  ^xtens  on 
of  decomposition  from  the  ladder  to  the 
pelvis  of  the  kidney  {see  Surgical  Kidney). 
^icrofulous    or    tihercular  inflammation 
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almost  invariably  accompanies  a  similar  con- 
dition of  the  bladder  or  kidney. 

5.  Malignant  Disease,  —  Cancer  may 
extend  from  neighbouring  organs  into  the 
ureter,  but  there  is  no  reason  to  beheve  it 
ever  primarily  takes  origin  there. 

Neither  the  diagnosis  nor  the  treatment  of 
an  alfection  of  the  ureter  can  be  separated 
from  that  of  the  disease  to  which  it  is  secon- 
dary. Makcus  Beck. 

URETHRA,  Diseases  of. — Synon.  : 
Fr.  Maladies  de  I'  Urethre ;  Ger.  Kranh- 
Jieiten  der  Harnrdhre. — The  affections  of 
this  canal  comprise  urethritis  with  its  various 
■consequences,  such  as  gleet,  warts,  peri- 
tnethral  abscess,  inflamed  foUicles,  and  stric- 
tm'e  ;  syphilis  and  soft  chancre  may  also  affect 
the  urethra.  For  descriptions  of  most  of 
these  affections,  the  reader  is  referred  to 
the  articles  Gonoerhcea  ;  Gleet  ;  Syphilis  ; 
and  Venereal  Sore.  Some  forms  of  (1) 
Urethritis,  (2)  Neuralgia,  (3)  Stricture,  and 
(4)  Foreign  Bodies,  remain  for  consideration 
here. 

1.  Urethritis. — The  origin  of  urethritis 
is  not  exclusively  due  to  inoculation  with 
gonorrhoeal  pus,  a  fact  of  great  medico-legal 
importance.  Inflammation  of  the  urethra, 
usually  running  a  less  severe  course  than 
the  gonorrhoeal  form,  may  be  set  up  by 
leucorrhoeal,  menstrual,  and  other  discharges 
from  the  vagiaa.  Traumatic  irritation  of 
the  urethra  may  be  excited  by  the  passage 
of  instruments  or  a  calctdus,  or  by  the  in- 
troduction of  foreign  bodies  by  the  patient ; 
in  such  cases  soreness  and  scalding  attend 
the  first  subsequent  micturition,  and  swelling 
and  discharge  follow  within  twenty-four 
hours. 

Asparagus,  beer,  arsenic,  and  other  sub- 
stances, have  the  power  of  producing  ure- 
thritis in  some  persons;  highly  acid  urine 
and  oxaluriamay  also  occasion  slight  urethral 
irritation.  A  very  mild  form  of  urethritis  is 
an  occasional  concomitant  of  early  syphUis  ; 
it  is,  however,  always  very  limited  in  extent, 
and  subsides  spontaneously.  In  gouty  ure- 
thritis the  inflammation  may  be  as  severe  as 
in  well-marked  gonorrhoea,  and  attended  by 
the  cornplications  met  with  in  that  disease, 
arid  affecting  the  testes,  bladder,  eye,  or 
joints.  The  leading  distinctions  of  gouty 
urethritis  are  the  milkiness  of  the  discharge, 
and  the  absence  or  small  amount  of  swelling 
of  the  fore  part  of  the  urethra ;  while  scald- 
ing in  the  periniBum,  and  irritability  of  the 
bladder  are  severe  and  prominent  symp- 
toms. 

Tubercle  sometimes  affects  the  urethral 
passage ;  it  is  always  a  very  indolent  affec- 
tion, being  due  to  the  slow  degeneration 
and  ulceration  of  tubercular  deposits  in  the 
deeper  portions  of  the  canal,  and  usually 
associated  with  similar  disease  in  the  pro- 
state or  bladder. 


In  such  cases  the  irritability  and  inflam- 
mation of  the  bladder  are  always  more 
mrgent  than  the  urethritis,  while  the  evi- 
dence of  tubercular  disease  in  other  parts 
of  the  body  is  usually  sufficient  for  dia- 
gnosis. 

2.  Ifeuralgia,   Pain  in  the  Urethra, 

The  causes  of  pain  felt  in  the  urethra  may 
be  found  in  some  diseased  condition  of  the 
tube ;  or  it  may  be  independent  of  any  local 
morbid  action.  Gouty  irritation  is  a  fre- 
quent cause,  and  a  nervous  condition  pro- 
duced by  prolonged  debauchery  of  various 
kinds  is  not  uncommon.  The  gouty  state  is 
relieved  by  the  treatment  of  the  diathesis ; 
the  nervous  irritation  by  suitable  general 
treatment,  to  which  may  be  added  local 
applications  which  have  the  effect  of  dulling 
the  sensibility  of  the  urethra,  such  as  the 
passage  of  sounds,  and  the  use  of  astrin- 
gent or  (in  obstinate  cases)  of  caustic 
injections  to  the  deeper  portions  of  the 
urethra.  In  some  cases  instrumentation  of 
the  urethra  excites  severe  pain ;  this  is  best 
avoided  by  first  injecting  about  thirty 
minims  of  a  10  per  cent,  solution  of  cocaine. 
Oxaluria  and  a  highly  acid  state  of  the 
m-ine  may  sometimes  produce  considerable 
smarting  at  the  time  of  mictm-ition ;  the 
exhibition  of  alkalis  and  suitable  dietary 
will  usually  suffice  to  reheve  this,  which  is 
often  a  source  of  considerable  annoyance  to 
the  patient. 

3.  Stricture.  —  The  average  distensUe 
capacity  of  the  urethra  has  a  diameter  of 
ten,  or  a  circumference  of  thirty,  millimetres. 
This  measurement  varies  in  different  por- 
tions, being  vddest  behind  the  triangular 
ligament  (the  anterior  layer  of  the  deep 
perinseal  fascia),  slightly  less  in  the  bulbous 
portion,  and  least  of  aU  at  the  meatus.  The 
meatus  varies  very  much  in  size,  between  a 
mere  pinhole  and  a  diameter  of  fourteen  or 
fifteen  millimetres,  the  most  common  size 
being  a  circumference  of  twenty-five  milli- 
metres. In  different  persons  the  general 
distensUe  capacity  of  the  urethra  ranges 
between  twenty  and  forty  millimetres. 

Strictures  are  abrupt  abnormal  contrac- 
tions of  the  urethra  at  any  given  point  of 
its  course.  Such  contractions  may  be  either 
(a.)  of  a  temporary  nature;  or  (6)  perma- 
nent. 

(a)  Temporary  Contractions.  Spasmodic 
amd  Inflammatory  Strictures. — Spasmodic 
strictures  are  due  to  temporary  contraction 
of  the  muscular  fibres  surrounding  the 
urethra;  inflammatory  strictures  to  swell- 
ing and  congestion  of  some  part  of  the 
canal,  the  condition  being  usually  asso- 
ciated with  more  or  less  muscular  spasm. 
These  temporary  contractions  of  the  m-ethral 
passage,  being  due  to  transient  causes,  in- 
volve no  permanent  lesions.  Spasm  and 
congestion  may,  however,  occur  at  the  seat 
of  an  organic  stricture. 
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Muscular  spasm  may  arise  from  reflex 
irritation,  especially  the  existence  of  inflam- 
matory swelling  and  congestion ;  it  may  also 
occmr  in  consequence  of  the  passage  of 
instruments  along  the  canal,  or  of  a  calculus. 
Again,  the  presence  of  an  organic  stricture 
near  the  meatus  will  frequently  excite  reflex 
spasm  of  the  deep  perinseal  muscles.  Opera- 
tions about  the  rectum  may  produce  a  similar 
effect.  Inflammatory  swelling,  causing  nar- 
rowing of  the  canal,  is  not  an  infrequent 
complication  of  gonorrhoea,  and  often  occurs 
in  cases  of  enlarged  prostate. 

Treatment. — The  treatment  of  these  con- 
ditions should  be  directed  to  the  removal  of 
the  cause.  Irritation  must  be  avoided,  and 
congestion  allayed  by  saline  purgatives,  warm 
baths,  and  morphine  suppositories.  If  reten- 
tion of  m-Lue  be  present,  a  flexible  catheter 
should  be  passed  (No.  5  or  6  English). 

(b)  Permanent  Contraction.  Organic 
Stricttore.  —  In  the  great  majority  of  in- 
stances organic  stricture  is  the  result  of  long- 
continued  inflammation  following  gonorrhoea, 
leading  to  exudation  into  the  submucous 
tissue.  This  exudate  subsequently  organises 
into  a  low  form  of  fibrous  cicatricial  tissue, 
the  contraction  of  which  leads  to  the  perma- 
nent narrowing.  A  similar  result  may  also 
follow  on  injury  of  the  urethra  {traumatic 
stricture),  and  is  then  more  severe,  the  new 
tissue  being  very  dense.  The  cicatrix  left 
by  the  healing  of  a  m'ethral  chancre  may 
likewise  cause  stricture.  Congenital  nar- 
rowing of  the  meatus  is  common,  and  con- 
genital strictures  are  sometimes  met  with 
within  the  second  inch  from  the  meatus. 

Organic  strictures  may  be  situated  at  any 
part  of  the  urethra  except  the  prostatic,  being 
numerically  most  common  in  the  first  inch 
from  the  meatus.  Burckhart  asserts  that 
he  has  met  with  strictures  in  the  prostatic 
urethra,  but  the  writers  have  not  seen  such 
a  condition. 

The  tightest  and  toughest  strictures  are 
generally  found  near  the  junction  of  the 
bulbous  and  membranous  portions  of  the 
urethra ;  that  is,  about  five  inches  from  the 
meatus.  The  membranous  portion  is  only 
affected  when  there  is  a  large  amount  of 
cicatricial  tissue  spreading  backwards  from 
the  bulb.  The  new  fibrous  tissue  is  developed 
in  various  forms ;  thus  it  may  be  present  as 
a  membranous  fold  stretching  across  {bridle 
stricture),  or  occasionally  encirchng  {annular 
stricture)  the  canal.  There  may  be  only  one 
bridle  or  several. 

Superficial  scars  of  healed  ulcers  and  warts 
may  give  rise  to  patches  of  tough  tissue. 
Indurated  areas  and  fibroid  nodules  in  the 
submucous  tissue,  standing  forwards  on  the 
sm-face  of  the  canal,  cause  irregular  projec- 
tions as  well  as  unyielding  indurated  patches. 
These  twist  the  course  of  the  canal  and 
impede  the  passage  of  bougies.  In  other 
cases,  instead  of  being  in  limited  patches, 


the  indiurated  tissue  may  extend  evenly  along 
the  canal  for  some  distance,  making  it  smooth 
and  gristly,  and  diminishing  its  calibre. 

The  indurated  new  tissue  may  form  only  a 
thin  layer  of  fibres  beneath  the  mucous  mem- 
brane, or  may  extend  more  deeply,  infiltrating 
the  whole  thickness  of  the  corpus  spongiosum, 
or  even  extending  beyond  it  into  the  tissues 
of  the  perinseima,  rendering  them  dense  and 
unyielding.  The  degi-ee  of  narrovidng  of  the 
passage  depends  in  great  measure  upon  the 
age  of  the  stricture,  being  greater  as  time 
goes  on  ;  it  may  be  temporarily  increased  by 
muscular  spasm  or  inflammatory  congestion. 
The  canal  never  becomes  obhterated,  as  the 
term  '  impermeable  stricture  '  would  seem  to 
imply.  Strictures  are  always  permeable  to 
urine,  but  may  not  be  so  to  the  passage  of  an 
instrument.  Strictures  vary  in  behaviom: : 
some  yield  easily  to  dilatation  and  slowly  re- 
contract  ;  others  are  rigid,  and  can  be  dilated 
only  to  a  small  extent  {indurated  strictures). 
Lastly,  some  dilate  quickly,  but  as  quickly 
shrink  back  to  their  previous  size  {resilient 
strictures). 

Secondary  Effects  of  Organic  Stric- 
ture.— The  urethra  in  front  of  a  stricture 
may  be  qiiite  healthy,  but  if  the  condition  has 
existed  for  some  time  the  mucous  membrane 
between  the  meatus  and  narrowest  contrac- 
tion is  often  puckered  and  indtu-ated,  or  is 
excoriated  or  ulcerated.  Sometimes  just  in 
front  of  the  stricture  artificial  openings  are 
found ;  these  are  the  mouths  of  false  passages 
which  have  been  made  by  inexpert  instru- 
mentation. False  passages  may,  after  pass- 
ing outside  the  urethra  in  front  of  the  stricture^ 
run  for  some  distance,  ending  as  cul-de-sacs ; 
or  they  may  re-open  into  the  urethra  behind 
the  stricture;  less  often  they  extend  up  for 
some  distance  between  the  bladder  and  rec- 
tum, or  open  into  the  latter.  At  the  seat  of 
stricture  the  mucous  membrane  is  often 
roughened,  puckered,  and  of  a  duU  white 
opaque  colour ;  behind  it  the  urethra  is 
dilated,  pouched,  pigmented,  and  even  ulcer- 
ated ;  the  mucous  membraaie  may  be  coated 
with  muco-pus,  sometimes  mixed  with  phos- 
phates. The  pouches,  formed  by  distension 
of  the  follicles,  may  be  the  starting-point  of 
perinseal  abscess,  which  may  burst  into  the 
urethra  or  on  to  the  surface  of  the  periuEeum  ; 
or,  lastly,  may  burrow  upwards  between  the 
bladder  and  rectum  and  round  the  prostate. 
If  a  perinseal  abscess  bursts  into  the  m-ethra 
and  on  to  the  surface  of  the  perinseum, 
fistulous  tracts  are  formed,  which  ultimately 
become  very  dense  and  unyielding.  Such 
fistula  are  often  multiple,  and  may  open  in 
various  situations.  The  bladder,  ureters, 
and  kidneys  wiU,  in  neglected  cases,  show 
evidence  of  secondary  mischief.  The 
changes  induced  are  partly  dependent  upon 
the  obstruction  to  the  free  flow  of  urme, 
and  partly  inflammatory  as  the  result  of 
decomposition  of  the  retained  urine.  Thus 
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the  bladder-walls  hypertrophy  in  order  to 
overcome  the  obstruction;  but  if  the  com- 
pensation is  inefficient,  dilatation  and  saccu- 
lation will  ensue.  The  ureters  dilate,  and  the 
walls  hypertrophy;  the  pelvis  dilates,  and 
the  pyramids  of  the  kidney-substance  be- 
come flattened,  crescentic,  and  subsequently 
wasted;  the  remaining  renal  substance  is 
stretched  and  sclerosed,  and  the  condition 
known  as  hydronephrosis  results.  If  the 
lurine  should  decompose,  acute  cystitis,  be- 
coming chronic,  will  follow,  and  the  micro- 
organisms will  find  their  way  to  the  ureter 
and  pelvis  of  the  kidney,  exciting  pyelitis, 
and  in  severe  cases  acute  nephritis  with 
numerous  points  of  suppuration — the  so- 
called  '  surgical  kidney '  (see  Suegical 
Kidney).  These  results  only  occur  in  cases 
which  have  not  been  treated  at  aU,  or  only 
imperfectly. 

Symptoms  and  Diagnosis  of  Organic 
Stricture.— The  symptoms  of  organic  stric- 
ture of  the  urethra  are  more  evident  in  the 
case  of  an  old  and  narrow  stricture.  Few 
symptoms  attract  observation  before  the 
stricture  is  well  advanced.  The  most  com- 
mon and  the  earliest  is  a  scanty  muco-puru- 
lent  discharge.  This  sign  is  indeed  very  often 
the  indication  of  the  chronic  inflammation 
of  limited  areas  of  the  passage  which  ends 
in  stricture.  When  the  stricture  is  developed 
the  symptoms  are  more  definite,  namely, 
slight  dribbling  of  urine  after  micturition 
has  apparently  ceased;  small  size  of  the 
stream,  which  may  be  forked  and  twisted ; 
and  gradual  increasing  difficulty,  with  strain- 
ing and  pain,  in  micturition,  which  is  more 
frequent  than  normal.  Any  or  all  of  these 
symptoms  may  be  absent,  even  when  the 
canal  has  lost  as  much  as  two-thirds  of  its 
distensibility.  Usually  to  these  troubles  are 
added  occasional  attacks  of  complete  reten- 
tion of  mine  from  temporary  spasm  or  con- 
gestion. There  may  also  be  the  signs  caused 
by  the  various  secondary  complications. 

Examination  of  the  urethra  by  means  of  a 
steel  sound  or  gum-elastic  bougie  will  reveal 
the  number  and  situation  of  the  strictures 
present.  The  distensile  capacity  of  the 
various  parts  of  the  passage  can  be  deter- 
mined by  the  urethrameter. 

Treatment.  —  The  treatment  of  organic 
stricture  consists,  first,  in  removing  from  the 
habits  and  diet  of  the  patient  aU  causes  of 
functional  disorder. 

.  Temperance  in  alcoholic  driaks,  in.  stimu- 
lating or  highly  seasoned  foods,  in  sexual 
indulgence,  and  in  some  forms  of  exercise, 
such  as  horse  and  bicycle  riding,  must  be 
enforced.  Due  attention  to  the  condition 
of  the  skin  and  bowels,  and  sufficient  bodily 
exercise,  are  requisite.  Although  attention 
to  these  matters  wiU  not  in  any  way  remedy 
the  existing  condition  of  a  stricture,  yet  they 
will  prevent  congestion  and  spasm,  and  so 
obviate  the  temporary  and  often  dangerous 


aggravation  of  the  sufferings  caused  by  this 
condition. 

Locally  the  passage  must  be  restored  to, 
and  maintained  at  such  cahbre  as,  on  the 
one  hand,  will  enable  the  bladder  to  empty 
itself  completely  by  each  act  of  micturition  ; 
and,  on  the  other,  will  allow  a  sufficient 
margin  to  prevent  stoppage  of  the  flow  of 
urine  during  occasions  of  temporary  swelling 
or  spasm.  Such  an  expansibility  would  seem 
for  most  persons  to  be  about  one  inch  or 
three-quarters  of  an  inch  in  circumference — 
that  is,  about  No.  10  English ;  though  in 
practice  it  is  advisable  to  dilate  somewhat 
further  (No.  12  English)  than  this,  to  allow 
sufficient  margin  for  neglect  on  the  part  of 
the  patient.  In  all  organic  strictures  there 
is  a  tendency  to  contract  again ;  hence,  when 
sufficient  expansibUity  has  been  established, 
it  must  be  maintained  by  the  firequent 
passage  of  a  bougie.  In  most  cases  the 
patient  should  be  taught  to  do  this  for  him- 
self. 

Various  methods,  neither  of  which  is  ap- 
plicable to  all  cases,  are  employed  for  dilat- 
ing the  strictiured  part  of  the  passage.  Some 
methods,  such  as  the  use  of  caustics,  or  the 
cautery  and  forcible  dilatation,  have  fallen 
into  desuetude  ;  those  in  modem  use  are 
(a)  ^adual  interrupted  dilatation ;  (6)  gradual 
continuous  dilatation ;  (c)  internal  urethro- 
tomy ;  ((Z)  external  urethrotomy. 

(a)  Gradual  i/nterrujpted  dilatation  is 
attained  by  passing  metal  sounds  or  flexible 
bougies  (preferably  the  latter)  through  the 
stricture.  At  the  first  sitting  that  size  which 
will  just  pass  through  the  stricture  should 
be  used ;  subsequently  larger  sizes  must  be 
used,  until  No.  12  or  13  English  can  be 
passed.  It  is  probable  that  in  most  if  not 
all  cases  the  stricture  is  partly  stretched 
and  partly  torn  in  this  method  of  treatment. 
The  instruments  may  usually  be  passed  at 
intervals  of  two  or  three  days. 

(6)  Grad/ual  conti/nuous  dilatation. — In 
this  method  a  flexible  catheter  is  passed 
through  the  stricture  and  tied  in.  As  the 
stricture  yields  the  instrument  must  be  re- 
moved, and  a  larger  one  introduced  from 
time  to  time,  lest,  being  loose,  the  catheter 
escape  from  the  xirethra.  A  week  or  ten 
days  usually  suffice  to  dilate  the  stricture  to 
the  requisite  dimensions.  The  nature  of  the 
process  appears  similar  to  that  of  a  seton 
in  ordinary  sinuses  or  cellular  tissue :  the 
fibrous  tissue  becomes  loose  and  succulent, 
and  its  fibres  permeated  by  leucocytes; 
superficial  ulceration  with  destruction  of 
the  cicatricial  tissue  also  occurs  in  some 
cases. 

(c)  Internal  ztrcthrotomy  is  accomplished 
by  means  of  a  concealed  Imife  conducted  to 
the  stricture  by  running  in  a  split  sound 
which  passes  through  it  into  the  bladder.  As 
the  knife  is  pushed  on  it  is  made  to  project 
and  divide  any  resisting  tissue  met  with.  A 
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faU-sized  catheter  is  then  passed,  and  the 
bladder  emptied.  At  the  end  of  ten  days 
instrumentation  should  be  commenced  in 
order  that  the  passage  may  be  kept  properly 
dilated. 

(d)  External  urethrotomy.  —  "When  at- 
tacked from  without,  the  situation  of  the 
strictm-e  is  indicated  by  a  staff  passed  down 
to  or  through  it.  In  the  former  case  the 
cicatrix  is  divided  from  before  back,  and  in 
the  latter  from  behind  forwards.  Cutting 
from  before  back  is  the  more  coromon  opera- 
tion, since  if  the  staff  can  be  passed  through 
the  stricture  internal  urethrotomy  can 
usually  be  done.  If  the  urethra  is  laid  open 
in  front  of  the  stricture  the  orifice  must  be 
sought  for — too  frequently  a  long  and  tedious 
process — and  the  contraction  then  sht  up 
along  a  fine  director  which  has  been  passed 
into  the  bladder. 

Various  instruments  have  been  devised 
and  are  employed  for  carrying  out  the 
methods  shortly  described  here  ;  some  more 
suited  than  others  to  particular  cases. 

Compwrison  of  the  different  methods. — 
Gradual  interrupted  dilatation  is  apphcable 
in  a  larger  number  of  cases  than  is  any  of 
the  other  methods  described.  It  is  least 
attended  by  evil  consequences,  and  is  most 
effectual  in  strictures  of  recent  formation 
situate  near  the  bulb.  Objections  to  this 
method  are  the  rapidity  with  which  recon- 
traction  takes  place  if  the  passage  of  bougies 
be  neglected  by  the  patient,  and  the  impossi- 
bility in  some  cases  of  dilating  the  stricture 
beyond  a  certain  calibre  without  exciting 
shivering,  pain,  pyrexia,  or  even  local  inflam- 
mation and  abscess.  Epididymitis  is  some- 
times set  up  by  the  passage  of  the  instru- 
ments. Indurated  strictures  are  sometimes 
so  tough  and  dense  that  they  caimot  be 
sufficiently  dilated. 

Gradual  continuous  dilatation  is  easy  and 
rapid,  but  is  liable  to  be  followed  by  speedy 
recontraction.  It  is  useful  in  cases  in  which 
it  is  necessary  to  obtain  a  rapid  dilatation  of 
a  very  narrow  stricture,  in  consequence  of 
advanced  vesical  or  renal  disease.  In  these 
the  bladder  must  be  given  rest  without  delay, 
yet  the  condition  of  the  kidneys  is  most  un- 
favourable to  any  operation.  If  there  is 
great  difficulty  in  passing  an  instrument  into 
the  bladder,  it  is  advisable,  when  it  is  passed, 
to  tie  it  in.  The  objections  to  continuous 
dilatation  are  that  it  confines  the  patient^  to 
bed,  and  in  some  cases  excites  local  irritation 
and  constitutional  fever  sufficiently  severe  to 
require  its  abandonment. 

Internal  urethrotomy  is  applicable  with 
best  results  in  young  patients,  in  whom  renal 
changes  are  absent  or  only  sUght.  It  is  also 
preferable  for  those  patients  who  prove  into- 
lerant of  interrupted  or  continuous  dilatation, 
since  serious  disturbance  rarely  follows  in- 
cisions made  in  strictmres  between  the  meatus 
and  the  bulb.    The  locahty  of  stricture  has 


much  to  do  with  deciding  upon  the  adoption  of 
internal  division.  The  shallow  constrictions, 
so-caUed  '  bridle  strictures,'  and  the  elastic 
rapidly  yielding  and  as  rapidly  contracting 
resilient  strictures,  are  always  situate  in  the 
penile  portion  of  the  mrethra,  and  are  specially 
amenable  to  incision,  while  they  are  very 
little  affected  by  the  passage  of  bougies. 

The  great  thickness  and  toughness  of  cer- 
tain strictures  of  the  bulb  render  their 
division  the  only  mode  of  securing  even 
moderate  duration  of  their  dUatability.  The 
recontraction  of  a  stricture  after  it  has 
been  divided  would  seem  to  follow  less 
speedily  than  after  it  has  been  treated  by 
gradual  dilatation. 

External  urethrotomy  is  needed  in  com- 
paratively few  cases.  It  is  advisable  when 
the  perinsBum  is  hardened  and  beset  mth 
fistulas ;  or  in  those  still  more  rare  cases  in 
which  no  instrument  can  be  introduced  into 
the  bladder.  Under  such  circumstances  it 
is  requisite  to  attack  the  stricture  from  the 
surface. 

4.  Foreign  Bodies  impacted  in  the 
Urethra. — Foreign  bodies  of  various  kinds 
may  be  introduced  into  the  urethra,  and  may 
lodge  in  the  canal,  impeding  the  free  flow  of 
mme,  or  even  arresting  it,  and  eventually 
exciting  inflammation  and  abscess.  Calculi 
passing  from  the  bladder  may  lodge  behind 
a  stricture,  or  close  to  the  meatus.  Portions 
of  a  bougie  or  catheter  may  be  broken  off  in 
attempts  to  pass  a  stricture. 

The  symptoms  pointing  to  the  presence 
of  a  foreign  body  are  usually  pronovmced. 
There  is  pain,  with  difficulty  in  passing 
water,  and  perhaps  complete  retention ; 
while  the  foreign  body  can  usually  be  felt 
in  the  canal,  and  can  be  seen  through  the 
endoscopic  tube. 

Teeatment. — The  foreign  body  must  be 
removed  by  means  of  appropriate  forceps 
introduced  through  the  largest-sized  endo- 
scopic tube  which  can  be  passed.  If  this  is 
found  to  be  impracticable,  the  urethra  must 
be  opened  from  without. 

Berkeley  Hill. 
Charles  Stonham. 

ITRIAGE,    in    Is^re,    Prance.  — 

Thermal  minriated  sulphur  waters.  See 
Mineral  Waters. 

URIC  ACID  DIATHESIS :  URIC 
ACID  CALCULUS.— Synon.  :  Lithuria; 
Lithiasis;  Nephrolithiasis;  Fr.  DiatMsc 
TJrique:  Calcul  Urique;  Ger.  Stei/n  aus 
Harnswure. 

Etiology. — Uric  acid  is  probably  the  out- 
come of  the  metaboHsm  of  the  proteid  tissues 
of  the  body.  It  is  allied  to  urea,  and  takes 
its  place  in  the  urine  of  birds  and  most 
reptUes.  It  is  not,  however,  to  be  considered 
as  a  less  oxidised  antecedent  of  urea,  but  as 
a  distinct  product  of  metabolism  of  nitro- 
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genous  material,  either  of  food  or  of  tissue 
waste.  By  some  physiologists  it  is  con- 
sidered that  the  liver  is  chiefly  concerned  m 
the  production  of  uric  acid,  and  this  theory 
is  groimded  on  these  facts— that  m-ea  is 
produced  in  the  hver ;  that  urea  and  uric 
acid  are  nearly  aUied ;  and  that  in  so-called 
hver-disorders  there  is  frequently  a  deposit 
of  uric  acid  in  the  urine.  On  the  other  hand, 
the  liver  contains  but  the  merest  trace  of  uric 
acid;  and  the  blood  m  the  hepatic  vein  hae 
no  more  in  it  than  that  in  the  portal  vein. 
Uric  acid  is  found  in  decided  amount  and 
always  in  the  spleen;  and  as  all  the  blood 
from  this  organ  passes  through  the  liver,  so 
the  uric  acid  which  escapes  from  the  hver 
may  have  come  to  it  from  the  spleen  with 
the"blood-stream.  In  what  relation  does  the 
kidney  stand  to  the  formation  of  uric  acid  ? 
On  this  point,  also,  authorities  differ.  Many 
hold  that  the  kidney  merely  picks  it  out  of 
the  blood  by  the  agency  of  the  epithehal 
cells  of  the  m-ioiferous  tubules  ;  but  there  is 
good  reason  to  beheve  that,  whereas  the 
water  and  saline  constituents  of  the  urine 
are  excreted  by  simple  diffusion  through  the 
blood-vessels  of  the  glomeruh,  and  are  there- 
fore influenced  as  to  excess  or  deficiency  by 
greater  or  less  blood-pressure,  the  urea,  uric 
acid,  pigments,  and  other  constituents,  are,  in 
part  at  least,  the  result  of  a  true  secreting 
power  of  the  renal  cells.  However  formed, 
uric  acid  exists  in  normal  urine  in  combina- 
tion with  bases  in  the  form  of  quadrim'ates ; 
this  was  demonstrated  by  Bence-Jones,  and 
lately  confirmed  by  Sir  Wilham  Eoberts 
{Med.-CMr.  Trans.,  vol.  Ixxiii.  p.  245).  The 
uric  acid  in  healthy  urine  will  separate  and 
be  deposited  after  cooling  and  standing  for 
some  time,  and  this  process  of  spontaneous 
Uberation  is  favoured  or  retarded  by  the 
various  m-inary  ingredients  :  thus,  the  water 
of  the  urine  leads  to  the  sphtting  up  of  the 
quadriurates  and  the  Hberation  of  uric  acid, 
but  the  sahnes  and  the  pigments  tend  to 
retard  its  separation.  "When  these  ingredients 
are  present  in  normal  amoimt  no  precipita- 
tion of  luric  acid  takes  place  within  the 
urinary  passages ;  if,  however,  they  are 
deficient  from  any  cause,  gravel  or  calculus 
may  result.  The  frequency  of  stone  in  the 
children  of  the  poor  is  thus  explained  by  Sir 
Wilham  Eoberts :  They  are  fed  chiefly  on  fari- 
naceous and  starchy  food,  which  contains  but 
httle  mineral  matter  as  compared  with  milk 
or  meat ;  consequently  the  urine  is  deficient 
in  saline  ingredients,  and  precipitation  of 
uric  acid  is  apt  to  occur.  This  poverty  of 
salines  in  the  diet  of  the  rice-eating  classes 
of  India  may  probably  explain  their  prochvity 
to  calculus.  On  the  other  hand,  the  immunity 
enjoyed  by  seafaring  men  may  be  chiefly  due 
to  the  full  amount  of  salt  which  they  con- 
stune,  and  which  retards  the  precipitation  of 
free  uric  acid  in  the  body. 
Characters. — Pure  uric  acid  is  colourless, 
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but  clinically  it  is  always  associated  with 
the  urinary  pigments,  which  give  it  the  well- 
known  red  or  brownish-red  colour.  It  is  so 
slightly  soluble  in  water  that  it  is  readily 
precipitated  when  the  amount  of  urine  is 
scanty ;  it  is  dissolved  by  alkalis,  and  con- 
sequently is  never  deposited  in  alkaline 
urine.  Under  the  microscope,  pure  uric  acid 
assumes  the  form  of  rhombic  crystals,  stars, 
bundles,  tablets,  and  prisms.  When  com- 
bined with  bases  in  the  form  of  brick-dust 
sediment,  amorphous  granules  are  seen. 

CalcuH  or  concretions  composed  of  pure 
uric  acid  vary  in  size  from  the  finest  red 
sand  up  to  masses  of  several  ounces  in 
weight.  They  are  of  a  red  colour,  very  dense 
and  hard,  indistinctly  stratified,  usually  of  a 
flattened  oval  shape,  of  a  rough  tuberous 
exterior  when  single  and  smooth,  and  faceted 
when  multiple.  To  this,  however,  some  ex- 
ception must  be  made,  for  it  is  not  un- 
common when  only  two  or  three  co-exist  in 
the  bladder,  to  find  them  rough  and  mam- 
millated,  as  if  there  had  been  no  contact 
or  rubbing  between  them.  When  the  uric 
acid  is  combined  with  other  ingredients  in 
a  calculus,  the  colour  is  paler,  the  lamina- 
tion more  distinct,  and  the  texture  more 
friable.  Pure  uric  acid  calculi,  when  broken 
by  the  lithotrite,  form  sharp  angular  frag- 
ments ;  the  lurate  concretions,  on  the  other 
hand,  break  more  readily  and  form  flaky 
laminated  debris. 

The  quantity  of  uric  acid  secreted  daily  is 
very  small  and  variable — so  small  that  phy- 
siologically it  deserves  no  more  notice  than 
kreatin  and  other  organic  bodies  which  are 
occasionally  present  in  human  urine.  Its 
sparing  solubility,  and  its  readiness  to  form 
deposits  in  the  body  as  biurate  of  sodium  in 
gout,  and  as  gravel  and  calculus  in  the 
urinary  tract,  render  it  of  the  greatest  im- 
portance as  a  pathological  factor.  The 
amount  excreted  does  not  appear  to  depend  • 
greatly  on  the  nature  of  the  food  taken.  The 
vegetable  feeder  is  as  hable  to  its  deposit  as 
one  who  lives  largely  on  animal  food.  Alco- 
hohc  drinks,  taken  even  in  limited  quantity, 
certainly,  in  very  many,  are  apt  to  lead  to 
the  precipitation  of  uric  acid  or  urates.  The 
tendency  to  uric  acid  gravel  and  calculus 
varies  greatly  in  dififerent  countries,  and  in 
different  parts  of  the  same  country.  In 
England  it  prevails  much  more  in  the 
eastern  and  south-eastern  than  in  the  western 
and  north-western  districts.  Uric  acid  forms 
the  nucleus  of  nearly  all  the  calcidi  in  the 
adult  of  the  eastern  counties ;  but  if  such  a 
person,  having  such  a  stone  in  his  bladder, 
should  become  a  resident  in  the  west  or 
north-west,  the  deposit  of  uric  acid  will  com- 
monly change  to  one  of  oxalate  of  lime ;  and 
should  he  return  to  the  east,  the  accretion  to 
the  stone  will  again  become  uric  acid.  This 
contrast — which  seems  so  great — is  not  so 
in  reality,  because  uric  acid  is  known,  under 
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certain  reagents,  to  split  up  into  urea  and  a 
compound  of  oxalic  acid. 

Symptoms.— The  deposit  of  uric  acid  or 
urates,  even  in  large  amount,  frequently 
takes  place  without  any  disturbance  of  health. 
Sometimes,  however,  it  is  accompanied  by 
local  irritation  of  the  kidneys  and  bladder, 
characterised  by  frequent  micturition,  with  a 
sense  of  heat  and  even  pain  during  the  act ; 
and  often,  too,  by  flatulence,  heartburn,  and 
other  signs  of  indigestion.  There  is,  how- 
ever, no  habit  of  body,  and  no  recognised 
symptoms  of  a  definite  kind,  which  are 
BO  plainly  due  to,  or  so  constantly  accom- 
panied by,  an  excess  of  uric  acid,  as  to  war- 
rant the  continued  use  of  the  term  'uric  acid 
diathesis.'  Uric  acid  and  its  salts  are  found 
in  excess  ui  many  organic  diseases ;  in  mala- 
dies of  the  heart  and  lungs  in  which  oxida- 
tion of  the  blood  is  so  frequently  deficient ; 
in  organic  diseases  of  the  liver ;  in  pernicious 
anaemia  ;  ui  almost  all  febrile  diseases ;  and 
sometimes  associated  with  diabetes  mellitus, 
chorea,  and  certain  skin-diseases.  They  are 
deficient  or  absent  in  advanced  disease  of 
the  kidney,  in  general  ansemia,  and  in  some 
exhausting  non-febrile  diseases.  The  rela- 
tion of  uric  acid  and  the  urates  to  the  gouty 
state  is  iateresting  and  important,  and  has 
recently  been  re-investigated  by  Sir  WiUiam 
Roberts  {Med.-Chir,  Trcms.,  vol.  Ixxiii. 
p.  339).    See  Govt. 

Treatment. — It  wiU  be  apparent  that  the 
general  treatment  of  tiric  acid  in  excess  must 
be  comprised  in  that  of  the  various  diseases 
in  connexion  with  which  it  occurs.  For  that 
condition  of  indigestion  and  urinary  irrita- 
tion in  which  the  chief  feature  is  the  copious 
deposit  of  uric  acid  and  the  urates,  alkaline 
remedies,  such  as  bicarbonate  of  sodium, 
or  the  bicarbonate,  citrate,  and  acetate  of 
potassium  in  twenty  or  thirty  grain  doses, 
dissolved  in  three  or  four  ounces  of  water, 
and  given  three  or  four  times  a  day,  afford 
the  best  and  quickest  rehef ;  they  produce  an 
alkaline  condition  of  the  urine,  and  a  com- 
plete solution  of  the  deposit  for  the  time. 
Salts  of  hthium  have  a  similar  effect. 
Lately,  piperazine,  a  new  remedy,  has 
attracted  considerable  attention;  it  has  a 
strong  alkaline  reaction,  and  a  minute 
quantity  added  to  fresh  acid  urine  will 
render  it  alkaline;  it  does  not,  however, 
have  this  effect  on  the  urine  when  taken 
internally.  It  is  unquestionably  a  powerful 
solvent  of  uric  acid ;  it  combines  with  it  to 
form  a  lu-ate  of  piperazine,  and  this  urate  is 
far  more  soluble  than  the  urate  of  the 
metallic  bases.  Its  precise  value  has  yet 
to  be  ascertained,  but  there  is  abundant 
evidence  to  show  that,  when  taken  to  the 
extent  of  fifteen  to  twenty  grains  daily  in 
aerated  water,  it  has  a  marked  effect  in 
eliminating  uric  acid  by  the  kidneys,  and  it 
is  also  beneficial  in  the  gouty  state.  "When 
hepatic  congestion  and  general  sluggishness 
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of  aU  the  secretions  are  present,  saline  ape- 
rients combined  with  alkaline  remedies  are 
indicated,  such  as  the  mineral  waters  of 
Carlsbad,  Friedrichshall,  Contrexeville,  and 
Vichy,  all  of  which  seem  to  have  the  power 
of  exciting  all  the  alimentary  glands  to 
healthy  and  increased  action.  Free  hbation 
of  hot  water  alone  is  of  infinite  value,  and 
it  may  be  doubted  whether  the  benefit  of 
some  of  the  natural  mineral  waters  just 
named  be  not  due  as  much  to  the  amount  of 
water  taken  as  to  their  saline  ingredients. 
A  well  chosen,  simple  diet  is  above  all  things 
important — the  avoidance  of  rich,  sweet,  or 
liigtly  seasoned  food,  and  the  very  sparing 
use  of  wine  and  all  alcohohc  drinks. 

William  Cadge. 

ITIIIN"ARY  CALCULUS.— A  calculus 
formed  in  any  part  of  the  urinary  apparatus. 
See  Calculus  ;  and  Renal  Calculus. 

URINARY  FEVER.  — Synon.:  Ure- 
thral Fever ;  Catheter  Fever. 

Definition  and  Varieties. — The  above 
terms  have  been  applied  by  different  writers 
to  various  conditions  traceable  to  mechanical 
irritation  of  the  urethra.  The  resulting 
symptoms  vary,  according  to  circumstances, 
in  their  nature,  mode  of  onset,  severity,  and 
prognosis.  At  the  present  time  considerable 
confusion  exists  on  the  subject  of  mrinary 
fever,  and  this  is  doubtless  partly  due  to  the 
fact  that  the  ill-effects  consequent  on  instru- 
mentation of  the  urethra  have  not  been  suf- 
ficiently differentiated.  These  injurious  con- 
sequences may  be  conveniently  grouped  as 
follows : — 

1.  Shock,  slight  or  severe  in  nature,  ap- 
pearing immediately  after  the  passage  of  the 
instrument,  transient  in  duration,  and  ending 
in  recovery. 

2.  An  acute  febrile  attack,  occurring  some 
time  after  instrumentation  (usually  following 
the  first  act  of  micturition),  transient  in 
nature,  but  of  some  severity  while  it  lasts, 
and  ending  in  recovery.  Acute  transient 
urethral  fever ;  urinary  sepsis. 

3.  Acute  recurrent  attacks,  similar  in 
nature  to  that  just  mentioned.  Acute  re- 
current urethral  fever ;  recv/rrent  urinary 
sepsis. 

4.  Acute  septic  infection,  with  definite 
pysemic  lesions,  and  secondary  centres  of 
inflammation. 

6.  An  insidious  attack,  without  any  well- 
defined  symptoms,  but  marked  by  gradual 
loss  of  health  and  strength,  often  with  an 
ultimately  fatal  termination. 

tiology. — Any  form  of  mechanical  irri- 
tat  n  of  the  urethra  may  lead  to  one  of  the 
conditions  just  mentioned.  There  is  no  doubt 
that  unfavourable  symptoms  are  most  hkely 
to  occur  if  the  disease  rendering  instrumen- 
tation necessary  is  situated  in  the  membrano- 
prostatic  portion  of  the  m-ethra.  Urinary 
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fever,  using  the  term  in  its  broad  significa- 
tion, may  occtn:  alike  in  those  who  have 
been  subjected  to  instrumentation  before,  and 
in  those  on  whom  a  catheter  has  been  passed 
for  the  first  time.  In  the  case  of  patients 
accustomed  to  catheterism,  an  attack  of 
urinary  fever  may  be  determined  by  the  use 
of  an  instrument  of  larger  size  than  custom- 
ary. In  many  cases  of  the  more  severe 
forms  of  urinary  fever  there  is  evidence  of 
disease  of  the  kidneys,  but  in  others  these 
organs  are  apparently  healthy,  or  the  dis- 
ease is  so  slight,  as  shown  by  post-mortem 
examination,  that  it  seems  inadequate  per  se 
to  account  for  death.  It  would  appear  from 
the  researches  of  Sir  Joseph  Fayrer  that 
malarial  subjects  are  especially  prone  to  re- 
sent instrumentation  of  the  urethra.  Some 
people  undoubtedly  suffer  more  than  others, 
this  intolerance  increasing  with  advancing 
years,  and  with  any  general  derangement 
of  the  health. 

Pathology. — Considerable  difference  of 
opinion  exists  as  to  the  nature  of  urinary 
fever,  and  the  elucidation  of  the  matter  has 
no  doubt  been  rendered  more  difficult  in 
consequence  of  endeavouring  to  account  for 
most,  if  not  all,  of  the  iU-effects  of  m'ethral 
irritation  by  the  same  explanation.  Two 
separate  theories  have  been  advanced,  and 
each  of  them  has  its  advocates  and  opponents. 
After  carefully  considering  the  facts  and 
opinions  on  both  sides,  the  writer  Jbelieves 
that  both  these  theories  are  applicable  for 
the  rational  pathological  explanation  of  the 
five  conditions  above  mentioned. 

1.  Nev/rotic  Theory. — It  is  contended  by 
the  supporters  of  this  view  that  m-inary  fever 
is  directly  traceable  to  reflex  congestion  and 
inflammation  of  the  kidneys,  resulting  fi-om 
the  irritation  of  the  sympathetic  and  cerebro- 
spinal nerves  of  the  urethra.  That  the  ner- 
vous excitability  of  the  urethra  is  very  great  is 
undoubted,  and  is  fiilly  proved  by  numerous 
observations.  It  has  already  been  stated 
that  irritation  of  the  membrano-prostatic 
urethra  is  more  likely  to  be  followed  by  un- 
toward results  than  is  that  of  the  penile  por- 
tion, and  it  is  worthy  of  note  that  it  is 
precisely  in  this  part  that  the  nervous 
supply  is  most  abimdant.  That  irritation  of 
the  nerves  of  the  urethra  may  produce  re- 
flex effects  upon  the  kidneys  excites  no  sur- 
prise, when  it  is  remembered  that  the  sym- 
pathetic nerves  of  the  urethra  are  derived 
irom  the  abdominal  sympathetic,  and  are 
therefore  in  direct  anatomical  continuity 
with  the  nerves  of  the  renal  plexus.  Irri- 
tation of  the  urethral  nerves  might  thus  in- 
duce extreme  congestion  of  the  kidneys, 
associated  with  suppression  of  urine,  fol- 
lowed by  hsematuria.  If  such  a  condition 
were  excited  in  kidneys  previously  healthy 
it  would  be  transient  in  nature,  and  would 
under  ordinary  circumstances,  speedily  ter- 
;  minate  in  recovery ;  on  the  other  hand,  if 


the  kidneys  were  already  the  seat  of  some 
inflammatory  mischief,  it  is  by  no  means 
improbable  that  the  fi:esh  irritation  might 
cause  congestion  and  inflammation  of  already 
damaged  organs,  checking  the  function  of 
those  parts  which  are  alone  able  to  carry  on 
excretion,  and  thus  destroying  the  patient 
by  the  gradual  accumulation  in  his  blood  of 
the  obscure  antecedent  products  of  urea.  In 
more  rapidly  fatal  cases  the  access  of  new 
inflammatory  mischief  might  determine  the 
occurrence  of  suppuration  in  the  kidney,  the 
patient  succumbing  to  acute  interstitial 
nephritis  with  scattered  points  of  suppura- 
tion.   See  Surgical  Kjdney. 

It  is  perfectly  well  known  that  an  in- 
voluntary shudder  often  accompanies  the 
end  of  the  act  of  mictm'ition  in  healthy 
men.  The  state  of  shock  which  occasionally 
follows  the  introduction  of  a  catheter  is  no 
doubt  largely  explained  by  this  physiological 
phenomenon.  It  shows  that  in  some  men  a 
nervous  system  exists  so  sensitive  as  to  be 
seriously  impressed  by  even  a  normal  act ; 
much  more  so,  then,  by  so  rude  a  measure 
as  the  passage  of  a  catheter.  Irritation  of 
the  sympathetic  nerves  of  the  urethra  might 
reflexly  induce  engorgement  of  the  abdomi- 
nal vessels,  and  thus  induce  the  temporary 
faintness  and  shock  not  infrequently  met 
with  as  the  result  of  catheterism. 

2.  Septic  Theory. — Although  some  of  the 
conditions  arising  from  mechanical  irrita- 
tion of  the  urethra  are,  and  others  may 
be,  due  to  nervous  influences,  yet  in  the 
majority  of  cases  of  acute  febrile  attacks 
there  is  little  doubt  that  the  iU  effects  are 
dependent  upon  sepsis.  Acute  septic  intoxica- 
tion and  septic  infection  may  occur  through 
a  wound  in  the  urethral  mucous  membrane 
or  in  the  bladder,  as  they  may  do  in  the  case 
of  a  wound  of  any  other  part.  But  while 
this  is  fuEy  recognised  and  conceded,  it  is 
asserted  by  some  that,  irrespective  of  the 
tmdoubtedly  septic  and  infected  cases,  so- 
caUed  urinary  fever  (excluding  shock)  is  de- 
pendent upon  the  absorption  of  toxic  mat- 
ters from  the  urine  as  it  passes  over  the 
wound  made  in  the  urethra  by  instrumenta- 
tion. It  is  highly  probable  that  this  view 
is  correct  in  the  majority  of  cases.  Trau- 
matism is  a  constant  accompaniment  of 
acute  uriaary  fever,  a  few  drops  of  blood 
following  the  withdrawal  of  the  instrument. 
In  support  of  this  septic  theory  it  must  be 
borne  in  mind  that  the  temperature  remains 
normal  until  after  the  first  act  of  micturi- 
tion succeeding  instrumentation:  the  urine 
charged  vnth  pyogenic  material  is  thus 
brought  in  contact  with  the  wounded  sur- 
face ;  the  septic  matter  is  absorbed,  and  the 
febrile  symptoms- follow.  If  the  urine  be  in 
a  healthy  condition,  and  antiseptic  precau- 
tions be  taken,  urinary  sepsis  is  much  less 
nicely  to  occur.  Mr.  Eeginald  Harrison 
asserts,  moreover,  that  if  a  perinseal  opening 
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be  first  made,  and  thus  free  drainage  be 
afforded,  m-ethral  operations  for  stricture  are 
not  followed  by  urinary  fever. 

In  most  cases  of  stricture  and  of  enlarge- 
ment of  the  prostate  with  residual  urine 
there  is  an  ample  supply  of  septic  material, 
which,  under  suitable  circumstances,  would 
be  readily  absorbed.  In  the  recurrent  form 
of  lurinary  fever  it  is  almost  certain  that  each 
attack  of  fever  occurs  in  response  to  the  ab- 
sorption of  a  fresh  dose  of  poison,  for  it  is 
difficult  to  suppose  (unless  we  are  prepared 
to  admit  that  the  mere  passage  of  the  urine, 
without  absorption,  can  produce  a  febrile 
attack)  that  the  nervous  system  is  responsible 
for  repeated  attacks  at  intervals  of  time  during 
which  no  fresh  irritant  has  been  applied. 

Some  cases,  perhaps,  are  of  a  complex 
nature,  due  in  part  to  reflex  congestion  with 
inflammation  of  the  kidneys,  and  in  part  to 
some  form  of  septic  absorption. 

Symptoms,  Prognosis,  and  Treatment 
OF  THE  Various  Forms.  —  (1)  Urethral 
shock. — In  certain  persons,  especially  those 
of  a  neurotic  temperament,  the  passage  of  an 
instrument,  even  when  used  with  the  greatest 
dexterity  and  gentleness,  produces  symptoms 
of  more  or  less  severe  shock.  In  the 
slightest,  and  fortunately  by  far  the  most 
frequent,  cases,  the  patient,  although  not 
experiencing  pain,  becomes  pale,  breaks  into 
a  profuse  cold  sweat,  feels  dizzy,  and  not 
infrequently  faints.  Occasionally  the  state 
of  insensibility  is  accompanied  by  convulsive 
movements  of  the  whole  body.  These  symp- 
toms are  more  likely  to  occur  when  an 
instrument  is  passed  for  the  first  time,  or  if 
the  surgeon  uses  one  of  a  larger  size  than 
that  to  which  the  patient  has  been  accus- 
tomed. Recovery  ensues  in  a  few  moments, 
and  the  patient  experiences  no  further  ill- 
effects.  Fresh  air,  the  recumbent  position, 
and  a  dose  of  sal  volatile  is  the  only  treatment 
necessary  at  the  time  ;  but  the  patient  should 
be  directed  to  keep  quiet  for  the  remainder 
of  the  day. 

In  rare  cases  this  condition  of  shock  is 
very  much  more  serious,  and  may  terminate 
fatally  within  twenty-four  hours.  In  such 
there  is  total  suppression  of  urine  ;  and  post 
mortem  the  kidneys  are  found  to  be  intensely 
congested,  although  they  are  often  otherwise 
healthy  ;  it  is  probable  that  the  fatal  ter'^-i na- 
tion is  due  to  cessation  of  the  excretion  of 
urea.  Treatment  is  of  little  avail.  Free  purg- 
ing by  croton  oil  or  elaterin,  hot  stupes  to 
the  loins,  warm  diluent  drinks,  the  hypoder- 
mic injection  of  pilocarpine,  and  the  warm 
vapour  bath  offer  the  best  chances  of  suc- 
cess. 

(2)  Acute  transient  urinary  fever.  Acttte 
urinary  sepsis. — The  symptoms  characteris- 
ing this  condition  come  on  soon  after  the  first 
act  of  micturition  following  instrumentation. 
In  most  cases  it  will  have  been  noticed  that 
there  was  perhaps  some  slight  resistance  to 


the  onward  passage  of  the  instrument— re- 
sistance,  it  may  be,  so  sUght  that  moderate 
pressure  easily  overcame  it ;  on  withdrawing 
the  instrument  a  drop  or  two  of  blood  was 
observed  to  foUow  it,  indicating  the  infliction 
of  a  wound. 

No  symptoms  occur  immediately,  but  after 
micturition  the  patient  is  seized  with  a  severe 
rigor,  and  experiences  pain  in  the  loins  and 
back,  often  severe  in  nature.  The  tempera- 
ture rises,  and  may  reach  105° ;  the  pulse  is 
accelerated ;  headache  and  nausea  are  fairly 
constant ;  and  vomiting  and  diarrhoea  are 
occasional  accompaniments  of  the  condition. 
The  urine  is  diminished  in  quantity  and  may 
be  bloody.  The  cold  stage  is  quickly  suc- 
ceeded by  profuse  sweating,  and  a  feeling  of 
great  heat.  The  temperatmre  falls,  the  pains 
diminish  and  ultimately  disappear,  the  urine 
loses  its  bloody  tint  and  is  secreted  in  larger 
quantity,  and  the  patient  quickly  recovers 
and  experiences  no  ill  after-effects. 

Such  an  attack  lasts  usually  from  twenty- 
four  to  thirty-six  hours.  No  doubt  it  may 
attack  alike  those  whose  kidneys  are  known 
to  be  diseased,  and  those  in  whom  these  organs 
are  apparently  healthy.  In  some  cases  the 
patient  may  remain  febrUe  for  a  longer  period 
than  above  stated — a  matter  for  anxiety,  as 
it  may  indicate  the  supervention  of  acute 
nephritis.  Subsequent  instrmnental  attempts 
may  induce  other  attacks,  but  by  no  means 
necessarily.  That  this  form  of  urinary  fever 
is  of  septic  origin  there  can  be  little  doubt, 
and  for  its  prevention  the  surgeon  should 
endeavour  to  avoid  injury  to  the  mrethra, 
and  should  adopt  antiseptic  precautions. 
Those  who  believe  in  the  neurotic  origin  of 
this  form  of  fever  advise  the  administration 
of  quinine  and  opium  for  some  days  before 
any  instrumentation  is  resorted  to,  but  this 
treatment  is  of  little  or  no  value. 

The  treatment  of  the  patient  din-ing  the 
attack  is  conducted  on  ordinary  principles. 
During  the  cold  stage  the  patient  should  be 
wrapped  in  blankets,  and  hot  bottles  apphed  ; 
hot  drinks  may  be  freely  taken,  but  alcohol 
should  be  avoided.  The  sweating  stage 
hardly  calls  for  treatment ;  it  is  in  itself  a  sign 
of  recovery.  The  bowels  should  be  opened 
by  croton  oil  placed  on  the  back  of  the  tongue, 
and  hot  fomentations  may  be  applied  to  the 
loins  if  there  be  much  pain.  Complete  rest 
for  some  days  is  advisable,  and  aU  irritation 
of  the  urethra  must  be  avoided, 

(3)  Recurrent  urinary  sepsis. — In  some 
cases  reciurrent  febrile  attacks  similar  to  that 
just  described  may  occur  at  intervals  of  two 
or  three  days,  quite  independently  of  any  fresh 
urethral  iiritation.  Dm-ing  the  interval  be- 
tween successive  attacks  the  patient  is  appar- 
ently quite  well.  Such  cases  appear  to  be 
analogous  to  chronic  septic  intoxication  as 
met  with  in  wounds  elsewhere.  The  treat- 
ment is  conducted  on  the  same  lines  as  above 
indicated;  the  bowels  should  be  kept  open 
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freely,  and  diuretics  with  diaphoretics  may 
be  useful.  In  malarial  subjects  quinine  may 
prove  beneficial. 

(4)  Amte  septio  infection  a/iid  2^y(e')ma 
may  occur  after  instrumentation  with  wormd 
of  the  m-ethra  as  in  wounds  elsewhere.  , 
Secondary  centres  of  inflammation  in  the 
viscera  and  distant  pax-ts,  suppuration  of  the 
joints,  with  repeated  rigors,  high  tempera- 
ture, and  the  usual  symptoms  attendant  on 
infective  processes,  serve  to  distinguish  the 
case  from  one  of  acute  urinary  sepsis. 

(5)  Persistent  urinary  fever. — In  some 
instances,  especially  in  cases  of  enlarged 
prostate  with  residual  urine  necessitating 
the  daUy  employment  of  the  catheter,  the 
patient  falls  into  a  general  state  of  iU-health, 
insidious  in  its  onset  and  progress,  and  some- 
times ending  fataUy. 

In  such  cases  it  will  be  found  that  there 
is  old- standing  disease  of  the  kidneys.  The 
ii-ritation  of  the  urethra  appears  to  light  up 
fresh  mischief — mischief  in  many  cases  added 
to  by  the  concomitant  absorption  of  septic 
material.  In  the  cases  of  enlarged  prostate 
with  residual  urine,  there  is  unfortunately  in 
many  cases  an  ample  som'ce  of  septicity  in 
the  decomposing  urine  present  in  the  bladder. 

The  symptoms  may  date  from  the  first 
passing  of  the  catheter.  There  is  very  rarely 
any  decided  rigor,  and  the  symptoms,  unless 
distinctly  septicemic  in  natm'e,  may  be  at 
first  indefinite.  The  patient  complains  of 
general  maJaise,  loss  of  appetite,  and  perhaps 
a  feeling  of  chilliness.  Fever  may  be  en- 
tirely absent,  and  is  never  very  marked. 
The  urine  is  not  diminished  in  quantity  as  a 
rule,  nor  is  there  any  noticeable  alteration  in 
the  excretion  of  urea.  Perhaps  the  symp- 
toms of  this  condition  are  best  explained  by 
the  statement  often  made  by  the  patient 
himself — 'he  is  not  the  same  man  that  he 
was  before  using  the  catheter,'  and  yet  he 
is  imable  to  state  definitely  from  what  he 
suffers. 

In  the  later  stages  of  a  fatal  case  the  con- 
dition of  languor  so  commonly  met  with 
becomes  more  marked,  the  patient  becomes 
drowsy  and  apathetic,  and  may  wander  a 
little  at  night.  Sometimes  there  may  be 
temporary  improvement,  only  to  be  followed 
by  a  relapse.  Death  may  occur  in  from  six 
weeks  to  as  many  months.  Fortunately 
many  cases  after  some  few  weeks  gradually 
recover. 

In  all  cases  in  which  the  sturgeon  deems  it 
necessary  to  employ  the  habitual  use  of  the 
catheter,  it  is  most  important  that  every  care 
shoidd  be  taken  to  avoid  ui'inary  fever.  The 
patient  should  be  confined  to  his  room,  which 
should  be  kept  at  an  equable  temperature ; 
the  bowels  should  be  regulated,  and  the  ac- 
tion of  the  skin  and  kidneys  promoted ;  the 
diet  should  be  light,  nutritious,  and  non- 
stimulating.  If  the  amount  of  residual  urine 
is  considerable,  it  should  on  no  account  be 


UEINAEY  OEGANS  113a 

aU  drawn  off  at  once,  but  the  bladder  must 
be  gradually  emptied  in  the  coiu'se  of  a  few 
days.  Attention  to  these  fundamental  points 
will  do  much  to  ward  off  serious  effects. 
Should  they,  however,  in  spite  of  all  pre- 
cautions, manifest  themselves,  the  patient 
must  be  kept  quiet  in  an  equable  tempera- 
ture, instrumentation  must  be  carried  out 
as  carefully  and  seldom  as  is  consistent  vsdth 
the  exigencies  of  the  case,  and  the  general 
excretory  system  requires  attention.  If 
rest  is  broken,  opium  or  some  other  form  of 
narcotic  must  be  given ;  but  the  use  of  opium 
requires  prudence  and  supervision  in  view 
of  the  renal  imperfection.  Stimulants  are 
frequently  necessary.  0.  Stonham. 

URINARY  ORGANS,  Diseases  of. 

Synon.  :  Fr.  MalaMes  des  Voies  Urinaires; 
Ger.  Kranhheiten  des  Harnajjpm-ates. 

In  accordance  vdth  the  plan  adopted  in 
other  corresponding  articles,  it  is  intended 
here  merely  to  discuss  briefly  the  diseases  of 
the  m-inary  organs  from  a  general  point  of 
view.  These  organs  include  :  (1)  The  kid- 
neys, with  their  infundibida  and  pelves.  (2) 
The  ureters.  (3)  The  bladder.  (4)  The 
urethra.  The  particular  diseases  of  each' 
part  of  the  urinary  apparatus  will  be  found 
treated  of  under  these  several  headings,  and 
in  certain  special  articles,  to  which  the 
reader  is  referred. 

Summary  of  Diseases. — The  primary  divi- 
sion of  diseases  into  functional  and  orgamic 
must  be  recognised  in  connexion  with  the 
urinary  organs. 

I.  Functional. — The  following  disorders 
may  be  included  under  this  group  :  (1)  The 
excretory  function  of  the  kidneys  is  in- 
fluenced and  often  disturbed  by  various  con- 
ditions, physiological  or  pathological,  quite 
independent  of  any  obvious  local  morbid 
change.  Hence  the  urine  is  modified  in 
different  ways  and  degrees,  as  regards  its 
quantity  or  quality.  This  may  depend,  for 
instance,  upon  some  general  condition,  such 
as  fever  or  gout ;  upon  causes  originatmg  in 
the  nervous  system  ;  upon  digestive  disorders  \ 
or  upon  special  diseases,  such  as  diabetes. 
(2)  The  muscular  structures  in  certain  parts 
of  the  urinary  apparatus  are  Hable  to  be 
affected,  and  this  applies  practically  to  the 
bladder  and  urethra.  The  bladder  is  subject 
to  undue  irritabUity,  spasm,  or  paralysis,  the 
last  being  especially  important  in  comiexion 
with  disease  of  the  spinal  cord.  The  urethra  is 
not  uncommonly  the  seat  of  spasm,  giving  rise 
to  more  or  less  spasmodic  strictm-e,  and  conse- 
quent retention  of  urine.  (3)  It  is  believed 
by  some  authorities  that  the  kidneys  or 
bladder  may  be  affected  with  neuralgic 
pains,  there  being  no  local  mischief  to  accovmt 
for  them. 

II.  Organic. — The  numerous  affections 
of  the  urinary  apparatus  belonging  to  tliis 
division  may  be  tluis  classified: — 


1134  UEINAEY  OBGA] 

(1)  Injuries  of  different  kinds,  under  which 
would  be  included  not  only  those  of  trau- 
matic origin,  but  also  ruptures  or  perfora- 
tions due  to  disease. 

(2)  Conditions  affecting  the  circulation, 
namely,  (a)  Acute  or  chronic  congestion, 
(i)  Embolism,  (c)  Haemorrhage.  The  first 
two  are  only  met  with  in  the  kidneys,  but 
haemorrhage  may  occur  from  any  part  of  the 
urinary  apparatus. 

(3)  Acute  Inflammatory  Diseases. — These 
are  of  different  kinds,  and  comprise  the  fol- 
lowing subdivisions :  {a)  Acute  Bright's 
disease,  involving  the  kidney-substance.  (6) 
Suppurative  inflammation  of  the  kidney, 
usually  terminating  in  renal  abscess,  (c)  In- 
flammation of  the  lining  mucous  membrane. 
The  urinary  mucous  tract  may  be  involved 
throughout,  but  usually  only  a  limited  por- 
tion is  affected,  and  thus  we  have  the  differ- 
ent complaints  known  as  pyelitis,  or  inflam- 
mation of  the  pelvis  of  the  kidney  ;  inflamma- 
tion of  the  ureter,  rarely  existing  alone ; 
cystitis,  or  inflammation  of  the  bladder ; 
and  urethritis,  or  inflammation  of  the 
m-ethra,  the  common  form  of  which  is 
gonorrhoea.  This  mucous  inflammation  often 
leads  to  a  purulent  discharge,  and  may  termi- 
nate in  ulceration  or  gangrene.  (<^)  Inflam- 
mation around  the  kidney — perinephritis', 
or  around  the  bladder — pericystitis. 

(4)  Chronic  Inflammatory  Diseases. — These 
may  remain  after  the  acute  forms,  or  they 
are  chronic  from  the  outset.  Practically 
they  include  only  certain  forms  of  Bright's 
disease  ;  chronic  abscesses ;  and  mucous  in- 
flammations. 

(5)  Malpositions  and  Malformations. — 
These  abnormal  conditions  may  be  of  con- 
siderable importance  in  connexion  with  the 
urinary  organs,  being  either  congenital  or 
acquired,  and  varying  in  their  nature. 
'  Movable  kidney  '  is  a  form  of  displacement 
always  to  be  borne  in  mind,  especially  in 
females.  See  Kidneys,  Diseases  of:  25. 
Malpositions  of. 

(6)  Hypertrophy  a/nd  Atrophy. — The  mor- 
bid changes  of  this  kind  belong  to  two  main 
classes,  according  as  they  affect  the  kidney- 
substance,  or  the  walls  of  the  duct  or  bladder. 
Atrophy  of  the  kidney  is  either  acute  or 
chronic,  the  latter  being  in  almost  all  cases 
a  form  of  chronic  Bright's  disease,  but  it 
may  be  congenital  or  due  to  compression. 

(7)  Obstruction,  Dilatation,  andAccumu^ 
lations. — Obstruction  may  be  due  to  differ- 
ent causes,  and  localised  at  either  of  the 
orifices,  or  at  any  point  in  the  course  of  the 
ureter  or  urethra.  As  a  consequence  of 
such  obstruction,  and  occasionally  from  other 
causes,  dilatation  occurs,  affecting  either  the 
pelvis  and  infundibula  of  the  kidney,  the 
ureter,  the  bladder,  or  the  urethra,  accord- 
ing to  its  seat ;  the  entire  tract  may  be  thus 
implicated.  Accumulations  also  foUow, 
either  of  urine,  pus,  or  other  materials,  and 
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these  may  become  very  serious.  Hydro- 
nephrosis and  pyonephrosis  are  well-known 
forms  of  disease,  in  which  urine  or  pus,  or  a 
mixture  of  both,  thus  accumulates  in  the 
pelvis  of  the  kidney.  Eetention  of  urine  in 
.the  bladder  is  of  common  occurrence,  arising 
firom  various  causes.  Cystic  disease  of  the 
kidney  may  be  mentioned  imder  this  head, 
as  in  some  instances,  at  any  rate,  it  probably 
arises  from  limited  dilatations  of  the  renal 
tubules. 

(8)  New-Growths  and  Degenerations. - 
Cancer  may  involve  any  or  every  part  of  the 
urinary  apparatus.  Non-malignant  growths 
are  met  with  in  exceptional  cases.  Tuber- 
cular disease  is  an  important  and  serious 
malady  in  connexion  with  the  urinary 
organs.  The  kidneys  are  liable  to  albuminoid 
disease,  and  to  fatty  degeneration.  Syphi- 
litic growths  may  also  be  foimd  in  them. 

(9)  Gravel,  Calculi,  and  Foreign  Bodies. 
The  formation  of  gravel,  and  of  calculi  of 
different  kinds,  with  the  morbid  conditions 
resulting  therefrom,  are  of  peculiar  impor- 
tance in  relation  to  the  urinary  organs,  and  a 
large  proportion  of  cases  in  actual  practice 
belong  to  this  group.  It  may  also  be  men- 
tioned here  that  foreign  bodies  are  sometimes 
found  in  the  bladder  or  urethra,  introduced 
from  without  either  intentionally  or  acci- 
dentally. 

(10)  Parasites. — Certain  parasites  are  par- 
ticularly associated  with  the  urinary  organs, 
especially  the  BiLharzia  haematobia.  Hydatid- 
disease  is  met  with  in  rare  uastances.  The 
filaria  sanguinis  hominis  is  probably  related 
to  chyluria ;  and  bacteria  occasionally  occur 
in  the  bladder.    See  Chyluria  ;   and  En- 

TOZOA. 

Etiology  and  Pathology. — It  would  be 
quite  out  of  place  here  to  attempt  to  discuss 
the  ffitiology  and  pathologj'  of  some  of  the 
morbid  conditions  that  have  been  mentioned, 
such  as  urinary  calculus,  or  cystic  disease  of 
the  kidney,  which  are  fully  considered  in 
special  articles.  All  that  can  be  done  is  to 
point  out  in  a  general  way  the  principal 
morbific  causes  which  act  upon  the  urinary 
organs,  and  the  modes  in  which  their  diseases 
originate.  (1)  These  organs  are  much  more 
liable  to  injury  than  most  others.  This  may 
not  only  come  directly  firom  without,  but 
may  also  be  inflicted  by  articles  introduced 
into  the  urethra  or  bladder,  by  surgical  oper- 
ations, or  by  calculi.  (2)  Certain  morbid 
conditions  are  congenital,  being  the  result  of 
imperfect  development,  or  of  intra-utei-iue 
disease.  (3)  Exposure  to  cold  or  wet  un- 
doubtedly originates  serious  renal  disease  in 
some  cases — for  instance,  acute  Bright's  dis- 
ease ;  and  it  is  also  supposed  to  give  rise  in 
other  instances  to  less  serious  complaints  in 
connexion  with  the  urinary  organs,  such  as 
congestion,  or  some  form  of  mucous  inflam- 
mation. This  cause  probably  acts  by  inter- 
fering with  the   cutaneous  excretion,  and 
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inducing  internal  congestion.  It  may  also  be 
remarked  that  want  of  cleanliness  and  other 
conditions  of  the  skin  may  hel^D  in  developing 
renal  disease.  (4)  Affections  of  the  urinary 
organs  are  of  frequent  occvirrence  in  connexion 
with  certain  acute  febrile  diseases,  either  as 
essential  parts  of  these  diseases,  or  as  com- 
plications or  sequelae.  Scarlatina  and  pyaemia 
demand  special  mention  in  this  connexion. 

(5)  Abnormal  conditions  of  the  urine  when 
first  excreted,  or  the  presence  of  certain 
materials  in  the  kidney  which  this  organ  cannot 
properly  get  rid  of,  are  prohfic  causes  of 
urinary  affections.  These  abnormal  condi- 
tions and  materials  may  originate  in  a 
variety  of  remote  causes,  and  they  are 
well  exemphfied  by  the  effects  of  certain 
medicmes,  alcohol,  excessive  acidity  of  the 
urine,  diabetic  urine,  and  gout.  Such 
causes  may  induce  congestion,  inflamma- 
tion,   chronic  renal    changes,  or  calculi. 

(6)  The  urinary  organs  may  be  imphcated 
as  part  of  some  general  or  constitutional  dis- 
ease, as  in  cancer,  tuberculosis,  or  albumi- 
noid disease.  (7)  Certain  parasites  specially 
lodge  in  these  organs,  as  has  been  aheady 
mentioned.  (8)  The  urinary  apparatus  may 
be  affected  as  a  consequence  of  some  neigh- 
bouring disease.  For  instance,  a  tumour 
may  compress  the  ureter  or  bladder,  or 
obstruct  the  renal  vein ;  or  different  struc- 
tures may  be  involved  by  extension.  (9) 
Cardiac  diseases  which  impede  the  venous 
circulation,  not  only  cause  venous  congestion 
of  the  renal  organs,  but  in  time  give  rise  to 
serious  organic  changes.  (10)  The  cause  of 
urinary  disease  may  be  in  the  nervous  sys- 
tem. Thus  may  arise  a  form  of  acute  con- 
gestion of  the  kidneys  ;  and  the  paralysis  of 
the  bladder,  which  spinal  disease  so  often 
produces,  is  Hable  to  be  followed  by  cystitis 
and  its  consequences.  (11)  One  specific 
disease  is  associated  with  the  urethra, 
namely,  gonorrhoea;  and  its  effects  often 
extend  to  the  bladder,  or  even  higher  up 
along  the  urinary  tract.  Syphilis  may  also 
originate  its  own  specific  lesions  in  con- 
nexion with  the  urinary  apparatus.  (12)  It  is 
important  to  notice  that  the  different  parts 
of  this  apparatus  have  an  intimate  relation 
to  each  other  from  an  setiological  point  of 
view.  For  instance,  undoubtedly  one  kidney 
may  become  hypertrophied,  if  the  other 
should  be  destroyed  by  disease.  Or  a 
morbid  condition  may  extend  directly  from 
one  part  of  the  urinary  organs  to  another. 
Again,  urine  which  undergoes  certain  changes 
after  its  formation  is  liable  to  cause  mischief. 
Other  relations  which  probably  exist  between 
the  different  portions  of  the  urinary  appara- 
tus are  discussed  elsewhere.  See  Surgical 
Kidney  ;  and  Urinary  Fever. 

Clinical   Investigation   and  Signs.  

Without  entering  into  details,  the  symptoms 
and  signs  which  may  be  associated  with 
urinary  diseases  can  be  summarised  in  the 


following  way,  and  this  summary  will  indi- 
cate the  course  to  be  adoj)ted  in  their  inves- 
tigation.    (1)  Painful  sensations,  with  or 
without  tenderness,  may  be  referred  to  the 
region  of  the  kidneys,  perhaps  to  the  ureter, 
to  the  bladder,  or  to  the  urethra,  when  these 
are  respectively  the  seat  of  mischief.  More- 
over, disease  in  one  part  may  be  accom- 
panied with  sympathetic  or  referred  sensa- 
tions in  some  other  part;   or  in  certain 
conditions  there  may  be  pain  along  the  sper- 
matic cord  to  the  testis,  with  retraction  of 
this  organ.    Other  sensations  are  complained 
of  in  many  instances,  such  as  itching  or 
tickling  at  the  end  of  the  penis,  heat  or  burn- 
ing along  the  urethra,  heaviness  and  weighj; 
in  the  lumbar  region,  or  fulness  of  the 
bladder.    These  feelings  are  often  modified 
by  various  causes.    (2)  The  sensations  con- 
nected with  micturition  are  of  special  signifi- 
cance, such  as  a  frequent  inchnation  to  pass 
water,   a  sudden    and   urgent   desire,  or 
strangury.    (3)  The  act  of  micturition  itself 
is  often  affected.    It  may  be  too  firequent  or 
infrequent ;  difficult,  even  to  complete  reten- 
tion— dyswia ;  irritable,  there  being  a  diffi- 
culty in  retaining  the  urine ;  or  the  urine 
escapes  involuntarily  —  incontinence.  The 
stream  of  urine  is  altered  in  size  or  shape  in' 
some  conditions  {see  Micturition,  Disorders 
of).  (4)  The  urine  itself  affords  signs  of  great 
importance  in  relation  to  diseases  of  the 
urinary  apparatus,  in  regard  to  its  quantity, 
physical  characters,  chemical  composition, 
and  microscopic   appearances.     Indeed,  it 
very  often  happens  that  the  urine  alone 
affords   any  reliable   clinical   evidence  of 
urinary  disease.    At  the  same  time  it  must, 
of  course,  be  borne  in  mind  that  this  excre- 
tion is  _  modified  by  many  other  conditions, 
the   urinary  organs   being  quite  healthy. 
This  subject  is  fully  treated  of  elsewhere 
{see  Urine,   Morbid   Conditions  of).  (5) 
Urinary  diseases  often  produce  important 
effects  upon  the  blood  or  general  system, 
as  well  as  upon  other  organs.  Hence  arise 
renal  dropsy;  the  phenomena  of  luraemia, 
septicaemia,  or  the  typhoid  condition  in  some 
forms  of  disease  ;  collapse  sometimes ;  and 
morbid  conditions  affecting  the  heart  and 
vessels,  or  certain  structures  in  the  eye. 
These  morbid  changes  may  be  evidenced  by 
more  or  less  marked  symptoms.  Moreover, 
enlargement  of  the  kidney  may  affect  neigh- 
bouring structures.    (6)  Physical  examina- 
tion is  of  essential  value  in  the  investigation 
of  many  urinary  affections,  and  in  carrying 
this  out  the  aid  of  a  skilful  surgeon  is  often 
of  the  first  consequence.    The  local  examina- 
tion is  directed  to  the  determination  and 
investigation  of  displacements,  enlargements, 
or  tumours  of  th-e  kidneys  ;  conditions  of  the 
bladder,  especially  retention  of  urine,  and  the 
presence  of  calculi  or  growths;  and  morbid 
states  affecting  the  urethra,  such  as  enlarged 
prostate,   stricture,  or  the  lodgment  of  a 
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calculus.  Physical  examination  also  reveals 
the  changes  in  other  structures  ah-eady 
alluded  to. 

These  are  the  main  points  which  can  be 
usefully  discussed  from  a  general  point  of 
view  with  reference  to  urmary  diseases.  For 
their  diagnosis,  prognosis,  and  treatment,  as 
weU  as  for  more  complete  details  on  the 
various  matters  alluded  to,  reference  must  be 
made  to  the  different  appropriate  articles, 
especially  to  those  which  deal  with  the  affec- 
tions of  the  several  parts  of  the  urinary 
apparatus.  See  Bladder,  Diseases  of; 
Bright's  Disease;  Kidneys,  Diseases  of; 
Eenal  Calculus  ;  Surgical  Kidney  ;  Ure- 
ters, Diseases  of;  Urinary  Fever  ;  Urine, 
Morbid  Conditions  of,  &c. 

Frederick  T.  Egberts. 

URIN'E,  Ineontinence  of. — The  in- 
voluntary discharge  of  urine  from  the  bladder, 
the  patient  being  either  unable  to  retain  it, 
or  unaware  of  its  escape.  See  Micturition, 
Disorders  of;  and  Spinal  Cord,  Diseases  of. 

URIN"E,  Morbid  Conditions  of.— 

Synon.  :  Fr.  Etats  Morbides  de  V  Urine  ; 
Ger.  PatJiologische  Harnverdndermigen. 

Introduction. — The  urine  is  the  excretion 
by  which  the  products  of  nitrogenous  waste 
are  eliminated  from  the  body.  Alterations 
in  its  characters  give  valuable  information 
regarding  tissue-change  in  the  body,  and 
may  indicate  the  presence  of  disease  which 
would  otherwise  remain  undetected.  They 
therefore  require  detailed  attention.  Before 
entering,  however,  upon  the  discussion  of 
the  morbid  conditions  of  the  urine,  it  will  be 
weU  to  describe  briefly  its  characters  and 
mode  of  secretion  in  health. 

In  reptiles  and  birds  the  waste  nitrogenous 
products  of  the  body  are  excreted  as  uric  acid 
and  m-ates ;  and  the  urine  is  solid.  In  am- 
phibia and  mammals  they  are  chiefly  excreted 
as  urea,  and  the  urine  is  liquid.  In  man  a 
certain  amount  of  uric  acid  is  always  present, 
though  very  small  in  proportion  to  that  of 
urea,  the  ratio  in  health  being  about  1  to  33. 
It  occurs  either  free  or  in  combination  as 
urates. 

Human  urine  is  a  clear  liquid,  of  a-  yellow 
colour,  acid  reaction,  peculiar  odour,  and 
saline  taste.  It  consists  essentially  of  a 
watery  solution  of  urea,  extractive  and 
colouring  matters,  and  salts.  Its  average 
specific  gravity  is  about  1,020,  but  this  varies 
according  to  the  proportion  of  solids  it 
contains. 

Secretion  of  Urine. — Until  lately,  the 
theory  of  Ludwig  regarding  the  secretion  of 
urme  was  the  prevalent  one.  He  believed  it 
to  be  a  process  of  filtration  of  water  and 
salts  from  the  vessels  in  the  glomeruli,  and 
that  these  were  partly  reabsorbed  in  the 
tubules  by  the  cells  lining  them.  But  it  has 
been  shown  by  Heidenhain  that  the  cells  of 


the  tubules  also  play  an  active  part  in 
excreting,  inasmuch  as  sulphate  of  indigo 
injected  into  the  blood  does  not  colour  the 
glomeruli,  but  colours  the  cells  of  the 
tubules.  The  original  theory  of  Bowman  has 
thus  been  revived,  and  the  process  of  secre- 
tion of  urine  may  be  looked  upon  as  consist- 
ing of  two  parts — first,  the  filtration  of  water, 
and  probably  of  a  small  quantity  of  salts, 
which  takes  place  under  pressure  from  the 
vessels  of  the  glomeruli ;  and  secondly,  the 
excretion  of  urea  and  other  sohd  constituents 
by  the  epithehal  lining  of  the  tubules.  The 
water  which  exudes  from  the  glomeruh 
dissolves  and  removes  the  substances  ex- 
creted by  the  tubules,  and  is  very  possibly 
also  to  some  extent  reabsorbed  in  its  passage. 
The  greater  the  difference  is  between  the 
tension  of  the  blood  in  the  glomeruli  and  that 
of  the  fluid  in  the  tubules,  the  more  rapid  is 
the  secretion  of  urine.  But  it  is  not  the  mere 
rise  in  blood-pressure  which  increases  the 
rapidity  of  lu-inary  secretion.  It  is  really 
the  increased  rapidity  of  the  flow  of  blood 
through  the  renal  vessels  which  is  the  true 
cause ;  and  if  the  pressm-e  of  blood  in  the 
veins  be  high,  as  in  cases  of  mitral  regur- 
gitation, the  flow  of  blood  will  be  slow  and 
the  secretion  scanty,  although  the  pressure 
be  high  in  the  arteries.  The  conditions  for 
a  free  secretion  of  urine  thus  are — (a)  a  quick 
flow  of  blood  through  the  renal  vessels,  and 
(6)  slight  resistance  in  the  urinary  tubules 
and  passages.  The  secretion  may  therefore 
be  increased  either  by  raising  the  pressure 
in  the  renal  arteries,  or  by  diminishing  that 
in  the  tubules  and  veins;  and,  vice  versa, 
it  may  be  diminished  by  lessening  the  blood- 
pressure  in  the  glomeruh,  or  by  raising  the 
pressure  of  blood  in  the  renal  veins  or  of  the 
turine  in  the  tubules.  The  blood-pressure 
may  be  raised  either  generally  throughout 
the  body,  or  locally  by  dilatation  of  the  renal 
arteries.  These  arteries  have  considerable 
power  of  contraction,  so  much  so  that  they 
can  lessen  the  pressure  in  the  glomertdi  even 
when  it  is  raised  throughout  the  body 
generally.  The  blood-pressure  may  be  raised, 
in  the  body  generally  by  the  contraction  of 
the  arterioles  from  exposure  to  cold,  by 
mental  excitement,  by  the  influence  of  food, 
or  by  the  action  of  certain  drugs,  such  as 
digitalis.  It  may  be  lowered  by  shock,  by 
exposure  to  external  warmth,  or  by  rise  of 
the  bodily  temperature,  as  in  fever.  It 
seems  probable,  from  experiments  made  by 
the  writer  and  ^Ir.  Power,  that  the  arterial 
tension  in  the  glomeruli  may  be  locally 
diminished,  even  when  the  general  blood- 
pressure  is  increased,  by  the  action  of 
digitalis,  which,  while  causing  contraction  of 
the  vessels  generally,  afi"ects  those  of  the 
kidney  more  especially,  and  thus,  by  their 
contraction,  lessens  the  blood-supply  to  these 
organs.  The  vessels  of  the  kidney  are  con- 
trolled by  the  medulla  oblongata ;  and  when, 
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this  is  stimulated,  either  directly  by  a  gal- 
vanic cuiTent  or  by  asphyxial  blood,  or 
rellexly  by  irritation  of  a  sensory  nerve,  the 
renal  vessels  contract.  Dr.  Eoy  has  shown 
that  they  are  also  very  sensitive  to  slight 
changes  in  the  chemical  constitution  of  the 
blood,  water  or  urea  causing  slight  con- 
traction, followed  by  greater  and  longer 
dilatation.  Digitalis  does  so  also ;  but  the 
contraction  is  much  longer.  Common  salt, 
nitrate  of  sodium,  and  acetate  of  potassium 
cause  dilatation  without  previous  contraction. 
They  act  upon  the  vessels  even  when  the 
nerves  are  cut,  and  therefore  they  must  affect 
them  either  directly,  or  through  some  local 
vaso-motor  nervous  apparatus. 

By  experiments  on  the  kidneys  of  am- 
phibia, which  have  a  separate  vascular  sup- 
ply to  the  glomeruli  and  tubules,  Nussbaum 
has  foimd  that  sugar,  peptones,  and  albumin 
are  excreted  through  the  glomeruH ;  but  that 
turea  is  passed  out  through  the  epithehum  of 
the  tubules,  and  in  passing  out  causes  in- 
creased secretion  of  water  from  them. 

Characters  of  Urine.  —  1,  Transpa- 
rency. —  Healthy  urine  is  clear  when 
passed,  but  after  standing  some  time  a  Hght 
flocculent  precipitate  falls.  This  consists  of 
mucus  and  epithelial  cells  from  the  urinary 
passages.  A  hummocky,  white,  and  sharply 
defined  upper  surface  indicates  the  presence 
of  crystals  of  oxalate  of  calciima  in  the  cloud. 
Small  white  floccuh  of  this  size  and  shape, 
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looking  somewhat  like  small 
worms,  may  occur  suspended  in 
the  freshly  passed  urine  of  persons 
who  have  suffered  fi:om  gonorrhoea 
or  prostatitis  some  time  previously. 
On  microscopic  examination  they  are  found 
to,  consist  of  aggregations  of  leucocytes. 
The  writer  has  found  the  presence  of  these 
floccuH  useful  in  diagnosing  gonorrhoeal 
rheurnatism  where  no  history  of  gonorrhoea 
was  given  by  the  patient. 

Urine  which  is  clear  when  passed  may 
afterwards  deposit  sediments  of  urates  or 
phosphates.  These  are  distinguished  from 
each  other  by  warming  the  urine.  The 
urates  dissolve  and  the  urine  becomes  clear ; 
but  the  phosphates  are  not  dissolved,  and 
the  urine  is  rendered  more  turbid  by  the 
heat.  On  the  addition  of  a  few  drops  of  acid 
the  phosphates  dissolve  readily,  and  the 
urine  becomes  clear.  When  the  urine  is 
concentrated  and  contains  a  large  quantity 
of  urates,  it  may  become  turbid  almost  imme- 
diately from  their  deposition,  if  it  is  passed 
into  a  cold  vessel. 

Turbidity  of  the  urine  as  it  is  passed  is 
generally,  however,  due  to  earthy  phosphates 
mucus,  pus,  or  blood.  The  whitish  or  hght 
colour  of  the  turbidity  due  to  the  first  three 
causes  distmguishes  it  from  turbidity  due  to 
blood.  The  addition  of  a  few  drops  of  acetic 
acid  causes  the  turbidity  due  to  phosphates 
to  disappear,  while  it  does  not  remove  that 


due  to  mucus  or  pus.  Turbidity  due  to  pus 
is  distinguished  from  that  due  to  mucus  by 
the  presence  of  albumin.  The  albmnin  may 
be  recognised  by  adding  a  drop  or  two  of  a 
clear  solution  of  ferrocyanide  of  potassium 
to  the  urine  previously  acidulated  by  acetic 
acid.  If  the  turbidity  is  not  increased  it  is 
due  to  mucus.  If  it  is  increased  it  may  be 
due  to  pus,  or  to  mucus  in  albuminous  urine. 
In  this  case,  let  the  urine  stand  until  the 
sediment  has  deposited,  pour  off  the  super- 
natant hquid,  add  a  small  piece  of  caustic 
potash  to  the  sedunent,  and  stir  it  for  some 
minutes  with  a  glass  rod.  If  it  is  due  to  pus 
it  will  become  more  transparent  and  tough, 
forming  a  thick  mucilaginous  fluid  which 
flows  with  difficulty  when  the  quantity  of 
pus  is  small.  When  there  is  much  pus  it 
wiU  form  a  thick,  glassy,  coherent  lump.  If 
due  to  mucus  it  will  not  become  thick  and 
coherent.  If  due  to  blood  the  addition  of  a 
drop  of  simple  tincture  of  guaiacum  and 
twenty  drops  or  more  of  ozonic  ether  will 
give  a  blue  colour. 

2.  Colour. — The  colour  of  urine  varies 
from  an  almost  imperceptible  yellow  to  a 
dark  brown  or  almost  a  black.  Four  degrees 
are  usually  distinguished — ^aZe,  normal, 
Tiigh-colov/red,  and  darli.  It  is  usually 
understood  that  the  description  applies  to 
urine  seen  in  a  white  chamber-pot,  from  one- 
third  to  one-half  filled,  or  more  exactly,  as 
suggested  by  Vogel,  in  a  cyluidrical  glass 
about  three  and  a-half  or  four  inches  in 
diameter.  Pale  urines  are  those  which 
under  such  circumstances  vary  from  an 
almost  complete  absence  of  colour,  so  that 
they  are  indistinguishable  from  water,  except 
when  seen  in  thick  layers,  up  to  a  straw- 
yellow  colour.  Normal  m-ines  are  those 
which  have  a  golden  yellow  up  to  an  orange - 
yellow  colour.  High-colov/red  have  a  reddish- 
yellow  to  a  red  colour ;  and  darTi  urines  have 
a  deep  red-brown  or  blackish  colour. 

These  variations  in  the  colour  of  urine  are 
to  a  great  extent  due  to  the  proportion  of 
water  in  which  the  urinary  pigments  are 
dissolved.  Watery  urine  is  pale,  and  con- 
centrated urine  is  high-coloured.  It  is 
probable  that  they  also  depend  on  variations 
in  the  nature  of  the  pigments  chiefly  present. 
Sornetimes  they  are  due  to  an  adrnixture  of 
foreign  coloiaring-matter,  such  as  bile  or 
blood,  or  to  substances  taken  internally  and 
excreted  in  the  ui-ine,  such  as  rhubarb. 

Clinical  Import. — Pale  urine  occurs  when 
secretion  is  rapid,  and  the  urine  is  conse- 
quently dilute,  as  after  copious  draughts  of 
liquid,  or  exposure  to  cold.  It  is  found  also 
in  cases  of  granular  kidney,  ansemia,  chlorosis, 
diabetes  mellitus  and  insipidus,  and  after 
hysterical  fits,  -asthma,  or  other  forms  of 
nervous  excitement. 

High-coloured  urine  occurs  when  the  secre- 
tion is  diminisiied  by  profuse  perspiration; 
and  also  in  disorders  of  the  liver,  and  febrile 
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conditions,  or  from  lessened  circulation 
through  the  kidney  in  cardiac  disease.  The 
colour  of  the  urine  is  generally  deeper  after 
food,  and  the  urine  may  be  high-coloured 
after  a  large  meal  in  healthy  persons. 

In  cases  of  albuminuria  the  m-ine  is  gener- 
ally pale  when  the  disease  is  of  renal  origin ; 
high-coloured  when  it  is  of  cardiac  origin. 

Dark  urine  generally  owes  its  colour  to 
bile,  haemoglobin  or  blood.  Bile  gives  it 
various  tints  of  brown  or  green ;  hsemo- 
globin  or  blood  imparts  a  smoky,  blood-red, 
or  coffee  colour.  When  blood  is  mixed  with 
much  pus  in  a  strongly  alkahne  urine,  the 
colour  may  be  greenish-brown.  Ehubarb 
gives  a  reddish  colour  to  alkaline  urine. 
This  colour  disappears  on  acidulating.  The 
writer  has  known  compound  rhubarb  powder 
render  the  urine  so  red  as  to  lead  to  the 
belief  that  the  patient  was  suffering  from 
hsematuria,  the  magnesia  having  rendered 
the  urine  alkaline,  and  thus  brought  out  the 
red  colour  of  the  rhubarb.  This  is  at  once 
distinguished  by  adding  acetic  acid,  when  the 
colour  of  the  rhubarb  disappears.  Carbolic 
acid  or  creasote  extensively  used,  either 
externally  or  internally,  renders  the  urine 
blackish  or  black.  In  cases  of  melanotic 
cancer  the  urine,  although  of  a  normal  colour 
when  voided,  may  become  black  after  stand- 
ing ;  and  this  darkening  is  much  accelerated 
by  the  addition  of  nitric  acid  or  other  oxi- 
dising agents. 

3.  Quantity. — The  quantity  of  urine 
passed  in  twenty-fom*  hours  varies  very  greatly. 
The  average  may  be  roughly  stated  to  be 
about  fifty  ounces,  and  the  ordinary  variation 
is  about  one-fifth  of  the  quantity  above  or 
below  the  normal.  The  quantity  is  usually 
increased  by  anything  which  raises,  and 
lessened  by  anything  which  diminishes,  the 
arterial  tension.  Thus,  cold  and  nervous 
excitement  will  increase  it,  while  warmth 
and  quiet  usually  diminish  it.  The  quantity 
passed  during  the  waking  hours  is  much 
greater  than  during  the  hours  of  sleep ;  and 
the  fact  that  a  person  has  to  rise  during 
the  night  one  or  more  times  to  pass  water 
awakens  suspicion  of  renal  disease,  or  of  ex- 
cessive secretion. 

According  to  Dr.  Haig,  excess  of  uric  acid 
in  the  blood  and  urine  lessens  secretion,  while 
diminution  of  this  acid  increases  the  iu:ina,ry 
flow.  The  quantity  is  lessened  by  acute  in- 
flammation of  the  kidney ;  by  weakness  of 
the  circulation — as  in  cases  of  feeble  heart 
or  mitral  disease;  by  febrDe  conditions;  and 
by  removal  of  water  from  the  blood  through 
other  channels,  as  by  copious  purgation  or 
diarrhoea,  profuse  perspiration,  or  the  occur- 
rence of  oedema  or  effusion  into  serous  cavi- 
ties. 

Although  temporary  conditions  may  cause 
the  amount  of  xucme  passed  in  one  day  to 
differ  much  from  that  of  another,  yet  in 
healthy  people  it  usually  equalises  itself  in 
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two  or  three  days,  unless  there  be  constant 
disturbing  influences,  such  as  persistent  cold. 

Clinical  Import. — (a)  A  persistent  increase 
in  the  quantity  of  urine  may  indicate  diabetes 
meUitus,  polyuria,  waxy  kidney,  or  granular 
kidney.  These  are  diagnosed  by  the  pre- 
sence of  sugar  in  diabetes ;  by  the  entire 
absence  of  both  sugar  and  albumin  in 
polyuria;  by  the  presence  of  considerable 
albumin  in  waxy  kidney;  and  by  the  pre- 
sence of  albumin  (though  only  in  small 
quantity),  and  of  high  arterial  tension,  in 
granular  kidney.  The  conditions  in  which 
temporary  increase  in  the  quantity  of  urine 
occurs  are  exposure  to  cold,  nervous  excite- 
ment, hysterical  fits,  copious  drinking,  the 
use  of  diuretic  medicines  or  articles  of  food 
containing  tartrates  or  citrates,  and  the  con- 
sumption of  certain  forms  of  wine  and 
alcohol,  as  hock  and  gin. 

(6)  A  quantity  of  urine  below  the  average 
may  be  due  to  habit,  leading  the  individual 
to  drink  httle  fluid ;  or  to  habitual  exposure 
to  heat,  leading  to  excessive  perspiration.  A 
diminution  in  quantity  also  occurs  in  acute 
inflammation  of  the  renal  glomeruH  or 
tubules ;  in  subacute  exacerbations  of  chronic 
inflammatory  conditions ;  in  weakness  of  the 
circulation  ;  and  in  certain  disordered  states 
of  the  nervous  system.  It  also  occurs  in 
cases  of  granular  kidney  approaching  a  fatal 
termination,  and  is  then  a  sign  of  grave  im- 
port. 

4.  Specific  Gravity.  —  This  is  most 
easily  ascertained  by  the  form  of  areometer 
wliich  is  called  a  urinometer.  In  using  this 
instrument  care  should  be  taken  that  it  is 
clean  and  dry  before  it  is  put  into  the  urine, 
and  that  it  does  not  touch  the  sides  of  the 
vessel.  The  surface  of  the  fluid  forms,  a 
meniscus,  and  the  graduation  on  the  stem  of 
the  instrument  should  be  read  off  at  the 
lower  edge  of  the  meniscus  with  the  eye  on 
a  level  with  it.  When  there  is  not  sufficient 
urine  to  take  the  specific  gravity,  it  should 
be  diluted  with  one,  two,  or  as  many  times  as 
may  be  necessary,  volumes  of  water,  and  the 
specific  gravity  taken.  The  decimal  figures 
of  the  specific  gravity  thus  found  are  then 
multiplied  by  the  number  of  times  the  uriae 
has  been  dfluted,  in  order  to  get  the  true 
specific  gravity.  Thus,  if  the  urine  has  been 
diluted  by  adding  four  times  its  own  volume 
of  water  to  it,  its  bulk  is  increased  to  five 
times  that  of  the  original  urine.  If  the 
specific  gravity  of  the  diluted  urine  is  1002, 
the  specific  gravity  of  the  original  urine  is 
1-000 -t- (-002  X  5)  =  1-010.  The  urinometers 
give  the  specific  gravity  at  60°  F. ;  and  at 
any  temperatures  above  this  they  indicate  a 
lower  specific  gravity,  and  at  temperatures 
below  a  higher  specific  gravity,  than  the  true 
one. 

The  specific  gravity  of  the  urine  depends 
on  the  proportion  of  solid  matters  which  it 
holds  in  solution.    The  amount  of  water  m 
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the  urine  fluctuates  much  more  than  the 
solids,  and  therefore  the  specific  gi-avity 
varies  also.  It  is  less  when  the  urine  is 
watery,  and  gi'eater  when  it  is  concentrated. 
The  average  specific  gravity  is  about  1020, 
but  it  may  vary  in  health  between  1010  and 
1025,  or  even  beyond  these  limits.  In  some 
persons  the  writer  has  seen  it  as  high  as  1038 
without  either  sugar  or  albumin  being  pre- 
sent. Such  high  specific  gravity  is  met  with 
most  fi-equently  either  in  persons  of  a  gouty 
habit  who  drink  little  water,  or  in  women  who 
abstain  from  liquid  in  order  to  diminish  the 
frequency  of  micturition  under  circumstances 
where  it  might  be  inconvenient  to  evacuate 
the  bladder.  It  varies  ia  the  same  person 
at  different  times  of  the  day,  and  in  different 
portions  of  urine  passed  at  the  same  time. 
As  the  urine  is  secreted  and  accumulates 
gradually  in  the  bladder,  it  becomes  arranged 
in  layers  according  to  its  specific  gravity, 
the  heaviest  layers  being  lowest.  If  the 
person  remains  quiet,  so  as  not  to  mix  the 
layers,  and  passes  the  urine  in  successive 
portions  into  different  glasses,  their  specific 
gravity  may  be  found  to  differ. 

The  specific  gravity  is  diminished  during 
fasting,  but  is  increased  after  meals,  on 
account  of  the  greater  excretion  of  solids 
which  then  occurs.  It  is  diminished  when 
the  secretion  is  quickened,  or  rendered  more 
abundant  and  watery  by  drinking  copiously 
of  fluids,  by  exposmre  to  cold,  by  mental 
excitement,  or  by  the  use  of  diuretics.  It  is 
increased  when  the  urine  is  concentrated  by 
abstmence  from  fluids ;  by  profuse  perspira- 
tion, which  carries  off  much  water  by  the 
skin  ;  and  by  long  retention  in  the  bladder, 
which  allows  some  of  the  water  to  be  re- 
absorbed. The  variations  in  specific  gravity 
due  to  the  causes  just  mentioned  are  transi- 
tory, a,nd  are  generally  succeeded  by  varia- 
tions m  an  opposite  direction;  so  that  the 
specific  gravity  of  the  entire  urine  passed 
during  twenty-four  hours  may  .be  little 
altered. 

Clinical  Import.—A.  persistently  high 
specific  gravity  generaUy  indicates  diabetes 
melhtus,  or  azoturia.  It  also  occurs  at  the 
beginnmg  of  acute  febrile  diseases;  and  in 
acute  nephritis  with  h^ematuria. 

The  specific  gravity  is  increased  by  the 
presence  of  albumin  alone,  as  well  as  by 
blood.    It  is  sometimes  thought  that  the 
mere  presence  of  albumin  diminishes  the 
specific  gravity  of  the  urine,  but  this  is  an 
error    It  is  quite  true  that  in  certain  cases 
ot  albuminuria  the  specific  gravity  is  dimin- 
ished, but  this  is  due  to  the  absence  of  other 
ingredients,  and  not  to  the  presence  of 
albumm.    The  writer  has  found  experiment- 
ally  that  the  addition  of  serum-albiunin  to  ■ 
the  urme  increases  its  specific  gravity  ] 
_  An  abnormally  low  specific  gravity",  if  per-  ] 
sistent,  may  indicate  contracted  or  amyloid  1 
kidney,  diabetes  insipidus,  or  hysteria,  but  a  1 


very  low  specific  gravity  may  occur  tempo- 
rarily from  mental  agitation,  such  as  from 
consulting  a  doctor,  or  from  exposure  to  cold, 
such  as  occurs  from  going  out  on  a  cold 
rnorning,  especially  if  it  be  damp  at  the  same 
time,  or  if  it  occur  after  previous  warm 
weather. 

5.  Reaction.  —  Fresh  normal  urine  is 
generally  acid,  but  when  passed  after  a  meal 
it  may  be  neutral  or  even  alkaline,  and  some- 
tunes,  though  rarely,  the  mixed  urine  of 
twenty-four  hours  may  present  a  similar 
reaction.  Sometimes  the  reaction  is  ampho- 
teric or  amphogenous,  that  is,  red  htmus 
paper  is  rendered  blue,  and  blue  litmus  paper 
is  turned  red.  The  acidity  of  the  urine  is 
chiefly  due  to  acid  phosphates,  and  in  part 
also  to  free  organic  acids,  such  as  lactic  and 
hippuric.  The  amphoteric  reaction  is  prob- 
ably due  to  the  presence  of  basic  and  acid 
phosphates  together.  The  acidity  is  less 
when  acid  is  being  secreted  by  the  stomach 
or  skin  during  digestion  or  profuse  perspira- 
tion. It  is  diminished  by  vegetable  diet,  and 
by  alkalis  or  thefr  salts  with  vegetable  acids. 
It  is  diminished  in  ansemia  and  chlorosis; 
and  in  melanchoHa  or  paralysis  the  reaction 
may  be  neutral  or  alkalme  from  potassium  or 
sodium  carbonates.  It  is  increased  by  a  flesh 
or  a  milk  diet,  by  muscular  exercise,  by 
drinkmg,  and  by  acids  ;  and  also  in  fever  and 
diabetes  meUitus. 

When  urine  is  passed  with  proper  pre- 
cautions into  a  vessel  which  has  been  pre- 
viously heated  so  as  to  destroy  all  germs,  it 
may  be  kept  unchanged  for  years. 

Usually  it  becomes  altered  quickly,  its 
reaction  becoming,  first,  more  strongly  acid, 
then  less  acid,  and  finally  alkaline.  These 
changes  are  due  to  fermentation,  which  leads 
first  to  the  formation  of  acid  phosphates,  and 
of  lactic  and  acetic  acids,  from  the  extractive 
matters  of  the  urine,  with  deposition  of  uric 
acid.  This  increase  of  acidity  is  not  constant, 
and  deposition  of  uric  acid  may  occur  simply 
from  chemical  reaction  between  urates  and 
acid  phosphates.  After  a  varying  period  the 
urea  becomes  decomposed,  and  carbonate  of 
ammonium  is  formed,  which  gives  to  the 
urine  an  ammoniacal  odour  and  alkaline  re- 
action, and  causes  the  precipitation  of  urate 
of  ammonium,  ammonio-magnesium  phos- 
phate, calcium  phosphate,  and  calcium  car- 
bonate. 

The  acid  fermentation,  when  present,  is 
probably  due  to  an  organism  similar  to  yeast. 
The  alkaline  fermentation  is  probably  caused 
in  great  measure  by  bacteria,  but  it  may  be 
induced  also  by  a  non-organised  ferment, 
which  has  been  isolated  from  ammoniacal' 
urine.  This  ferment  appears  to  be  generally 
produced  by  bacteria,  but  it  may  be  produced 
also,  under  certain  circumstances,  by  the 
mucus-corpuscles  and  epithelial  cells  in  the 
bladder.  Fresh  urine  inoculated  with 
bacteria  from  decomposing  urine  undergoes 
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very  rapid  change,  and  the  same  is  the  case 
with  the  urine  inside  the  bladder  when  it  is 
inoculated  by  means  of  dirty  catheters.  But 
similar  changes  may  occur  in  the  bladder  in 
cases  of  cystitis,  even  when  no  instruments 
have  been  introduced,  and  the  ferment  in 
these  cases  appears  to  be  formed  by  the 
mucus  or  epithelium.  In  order  to  distinguish 
whether  the  alkalinity  of  the  urine  depends 
on  ammonia  or  on  fixed  alkalis,  the  red 
litmus  paper  must  be  dried  after  being  dipped 
in  it.  If  the  alkalinity  is  due  to  ammonia 
the  blueness  of  the  paper  which  it  produced 
will  disappear,  and  the  paper  return  to  its 
original  red  colour  ;  but  the  blue  will  remain 
if  the  alkalinity  is  due  to  fixed  alkalis. 

Solid   Constituents.  —  The   solid  con- 
stituents of  the  urine  are  the  ashes  of  the 
body,  and  their  quantity  varies  with  the 
amount  of  food  consimied,  and  the  amount 
of  waste  in  the  tissues  of  the  body  itself. 
Their  quality  depends  on  the  nature  of  the 
nutritive  processes  and  of  the  tissue-change 
going  on  in  the  body ;  and  it  thus  forms  a 
useful  indication  of  the  healthy  or  diseased 
nature  of  the  tissue-change  and  nutritive  pro- 
cesses.   Some  solids  are  constantly  present, 
although  in  varying  quantities,  in  healthy 
urine  ;  others  are  only  occasionally  present ; 
and  others  again  never  occur  in  health,  so 
that  their  presence  is  a  sign  of  disease. 
Those  present  in  health  are  (1)  nitrogenous 
substcmces — urea,  uric  acid,  allantoin,  oxal- 
uric  acid,  xanthin,  kreatinin,  sulphocyauic 
acid,  Baumstark's  body,  and  perhaps  guanin ; 
(2)   ferments  —  pepsin,   nephrozymose  or 
ptyalin,  and  trypsin ;  (3)  salts — chiefly  chlo- 
rides, sulphates,  and  phosphates  of  sodium, 
potassium,  ammonium,  calcium,  and  magne- 
sium, sodium  chloride  being  the  most  abun- 
dant ;  (4)  acids — oxaUc,  lactic,  and  glycero- 
phosphoric  acids,  possibly  present  in  combi- 
nation, or  partly  free  ;  sulphuric  acid  in  two 
forms — simply  combined  with  bases  as  sul- 
phates, or  united  with  other  substances  so 
as  to  form  ether-sulphuric  acids  of  phenol, 
kresol,  pyrocatechin,  indoxyl,  skatoxyl,  &c. ; 
and  (5)  pigments,  and  pigment-yielding  bodies 
or  chromogens. 

Abnormal  constituents  include  albumins, 
albumoses,  peptones,  blood,  hsemoglobin, 
methsemoglobin,  bile  -  pigments,  bile -acids, 
grape  and  milk  sugar,  leucin  and  tyrosin, 
lecithin,  cystin,  fat,  and  other  substances. 

The  quantity  of  solid  constituents  is  de- 
termined exactly  by  weighing  the  dried 
residue  of  a  given  quantity  of  urine.  It 
may  also  be  ascertained  approximately  by 
multiplying  the  last  two  figures  of  the  spe- 
cific gravity  by  2-33.  This  gives  the  amount 
per  thousand,  and  from  this  the  total  quan- 
tity is  reckoned.  Thus,  if  a  man  passes 
1,560  c.c.  ot  urine  daily,  which  when  mixed 
has  a  specific  gravity  of  1,022,  then  22  x 
2-33  =  51-26  ;  and  1000  :  1560  : :  51-26  :  79-96 
grammes  of  solids  per  diem. 


The  most  important  constituents  must 
now  be  described. 

1.  Urea  (CONjH,).— This  is  by  far  the 
largest  and  most  important  of  the  organic 
constituents  of  urine,  as  70  or  80  per  cent,  of 
the  entire  nitrogen  excreted  appears  as  urea. 
The  quantity  of  urea  passed  per  diem  by  a 
healthy  man  is  on  an  average  33-18  grammes 
or  512-4  grains.  Urea  may  be  regarded  as 
the  ash  of  the  nitrogenous  substances,  whether 
food  or  tissues,  which  have  undergone  com- 
bustion in  the  body,  and  therefore  its  quan- 
tity fluctuates  greatly  according  to  the  amount 
of  nitrogenous  food  consumed,  and  also  ac- 
cording to  the  rapidity  of  tissue-change.  The 
variations  due  to  the  food  are  so  great,  how- 
ever, that  \mless  the  amount  of  nitrogen  in 
the  food  consumed  be  kept  rigidly  the  same 
from  day  to  day,  or  food  be  altogether  with- 
held, they  mask  the  variations  due  to  tissue- 
change.  Hence  most  of  the  earlier  experi- 
ments on  the  influence  of  drugs,  exercise, 
&c.,  on  tissue-change,  as  determined  from 
the  excretion  of  urea,  are  untrustworthy. 

The  quantity  of  m-ea  varies  with  age,  sex, 
country,  and  other  circumstances ;  but  most 
of  these  variations  are  easily  accounted  for 
by  the  proportion  of  nitrogenous  food  taken 
by  children  and  adults,  men  and  women, 
English,  French,  or  Germans  respectively. 
Muscular  exercise  up  to  a  certain  point  does 
not  increase  it,  but  when  excessive  it  appears 
to  do  so;  the  explanation  probably  being 
that  in  ordinary  exercise  no  destruction  of 
the  nitrogenous  constituents  of  the  muscle 
occurs,  the  energy  being  suppHed  by  their 
non-nitrogenous  elements,  but  that  when  the 
exercise  is  too  severe  and  prolonged  the 
albuminous  constituents  of  the  muscles 
themselves  become  partially  destroyed. 

Nitrogenous  food,  such  as  meat  of  _aU 
sorts,  eggs,  and  gelatin,  or  substances  which 
yield  it,  increase  the  excretion  of  urea  in 
proportion  to  the  quantity  of  this  sort  of 
food  taken.  There  seems  to  be  a  limit,  how- 
ever, beyond  which  the  excretory  powers  of 
the  kidney  will  not  go ;  and  when  this  limit 
is  reached,  nature  saves  the  organism  by 
diarrhoea,  which  carries  off  the  excess  of 
nitrogenous  food.  The  addition  of  fat  alone 
to  an  abundant  diet  of  meat  rather  increases 
the  excretion  of  urea  ;  but  when  farinaceoiis 
food  is  added  to  such  a  diet,  the  urea  is 
rather  diminished.  Farmaceous  food  and 
fats  given  to  an  animal  deprived  altogether 
of  nitrogenous  food,  cause  it  to  excrete  less 
urea  than  if  it  were  totally  deprived  of  food. 
The  addition  of  farinaceous  food  and  fat 
therefore  appears  to  lessen  the  destruction  of 
the  nitrogenous  tissues  themselves. 

When  much  water  is  drmik,  the  absolute 
amount  of  urea  excreted  in  twenty -four 
hours  is  considerably  increased,  although, 
the  urine  being  so  much  more  abundant,  the 
percentage  of  urea  is  lessened.  The  increase 
in  urea  is  said  to  be  greater  when  the  water 
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is  drunlc  during  the  meal  than  when  it  is 
drunk  after  digestion  has  taken  place. 

Table  and  other  salts  increase  the  quan- 
tity of  urea,  even  when  no  more  water  is 
drunk,  and  also  increase  the  quantity  of 
water,  probably  by  causing  part  of  the  water 
to  be  eliminated  through  the  kidneys  which 
would  otherwise  have  passed  off  through  the 
luBgs  or  skm. 

Moderate  warmth  appears  to  diminish  the 
excretion  of  m-ea,  probably  by  increasing  the 
secretion  of  sweat ;  but  when  an  animal  is 
kept  for  a  length  of  time  at  a  high  tem- 
peratm-e,  a  condition  of  fever  appears,  and 
the  excretion  of  lu-ea  is  greatly  increased. 

Quantitative  Estimation. — Formerly  urea 
was  usually  estimated  by  Liebig's  method  of 
titration  with  nitrate  of  merciu:y ;  but  the 
mode  now  usually  adopted,  as  being  at  once 
accurate  and  easy,  is  the  hypobromite  process. 
This  method  is  due  to  Dr.  E.  W.  Davy,  who 
used  hypochlorite  of  sodium,  and  this  was 
afterwards  modified  by  Hiifner,  who  intro- 
duced the  hypobromite  in  place  of  hypo- 
chlorite. It  depends  on  the  fact  that  urea,  in 
contact  with  alkaline  hypochlorites  (Davy's 
method)  or  hypobromites  (Hufner's  method) 
is  decomposed,  and  gives  off  nitrogen,  from 
the  amount  of  which  the  quantity  of  urea  de- 
composed can  be  readily  estimated.  Various 
modifications  in  the  method  of  applying  the 
process  have  been  introduced,  one  in  common 
use  being  that  of  RusseU  and  West,  which 
consists  of  a  tube  in  which  the  urine  is 
allowed  to  mix  with  a  hypobromite  solution, 
and  a  pneumatic  trough,  with  a  measuring 
tube,  in  which  to  collect  the  evolved  gas. 
The  measuring  tube  is  graduated  to  give  the 
percentage  of  urea.  Another  apparatus  is 
that  of  Dupre,  in  which  the  urine  and  hypo- 
bromite solution  are  mixed  in  a  bottle  con- 
nected with  the  measm'ing  tube  by  an  india- 
rubber  tube.  Both  of  these  are  well  adapted 
for  clinical  use.  In  each  of  them  5  c.c.  of 
urine  is  mixed  with  four  or  five  times  its 
bulk  of  the  hypobromite  solution.  This  solu- 
tion is  prepared  by  dissolving  100  parts  of 
caustic  soda  in  250  of  wafer,  and  adding, 
when  cold,  25  parts  of  bromine.  The  solu- 
tion does  not  keep,  and  is  best  made  by 
having  the  soda  solution  of  a  proper  strength, 
and  adding  the  required  quantity  of  bromine 
at  each  analysis. 

The  readiness  with  which  crystals  of 
nitrate  of  urea  form  on  the  addition  of  nitric 
acid  to  a  solution  containing  it,  affords  a 
means  of  estimating  roughly  the  quantity 
of  urea  present  in  urine.  These  crystals  do 
not  form  in  normal  urine  on  the  simple 
addition  of  nitric  acid,  but  do  so  in  urine 
containing  great  excess  of  urea.  Thus,  if 
equal  parts  of  strong  nitric  acid  and  siich 
nrine — say,  half  a  drachm  of  each — be  mixed 
in  a  test-tube,  and  this  be  placed  in  cold 
water,  the  crystals  will  soon  make  their  ap- 
j)earance.   Another  form  of  test  is  easily 


applied  on  an  object-glass.  One  end  of  a 
small  piece  of  thread  is  put  into  a  di'op  of 
urine  on  the  glass  ;  the  drop,  and  the  half 
of  the  thread,  are  then  protected  by  a  thin 
covering-glass ;  and  the  other  end  of  the 
thread  is  moistened  with  nitric  acid.  The 
whole  is  then  put  under  the  microscope,  and 
hexagonal  plates  of  nitrate  of  urea  are  seen 
forming  at  each  side  of  the  thread  when 
there  is  great  excess  of  urea.  If  the  urine 
contains  the  normal,  or  less  than  the  normal, 
amount  of  urea,  it  must  be  more  or  less 
evaporated  by  gently  heating  over  a  spirit- 
lamp  before  the  crystals  form ;  and  firom  the 
extent  to  which  this  is  necessary  a  rough 
estimate  of  the  deficiency  of  urea  may  be 
formed. 

Clinical  Import. — When  the  proportion  of 
urea  is  much  above  2  per  cent,  it  generally 
indicates  that  the  patient  is  either  feverish, 
or  has  been  perspiring  profusely,  or  that  the 
quantity  of  water  he  drinks  is  too  small  to 
ensure  the  ready  elimination  of  the  products 
of  nitrogenous  waste.  In  such  cases,  if  the 
thermometer  does  not  indicate  the  presence 
of  fever,  or  if  the  patient  has  not  been  per- 
spiring profusely,  he  should  be  advised  to 
drink  more  water,  in  order  to  prevent  the 
possible  occurrence  of  rheumatic  or  gouty 
affections.  A  small  percentage  of  urea  is  of 
much  graver  significance.  It  may  be  due 
to  copious  drinking,  exposure  to  cold,  or  to 
mental  excitement ;  but  when  it  occurs  inde- 
pendently of  these  causes  in  elderly  persons, 
it  very  commonly  indicates  the  presence  of 
contracting  kidney. 

The  name  azoturia  has  been  given  to  a 
condition  in  which  the  excretion  of  urea  is 
excessive,  in  proportion  to  the  weight  of  the 
body.  In  some  persons  excessive  excretion 
of  urea  is  associated  vdth  increased  secretion 
of  water,  so  that  the  proportion  of  urea  re- 
mains normal.  In  others  the  water  is  not 
increased,  and  therefore  the  urea  excreted  is 
not  only  increased  in  absolute  quantity  -per 
ddem,  but  its  proportion  in  the  urine  is  greater 
than  normal,  so  that  such  urine  at  once  gives 
crystals  of  nitrate  of  urea  on  the  addition  of 
nitric  acid.  Excessive  excretion  of  urea,  both 
absolute  and  relative  to  the  amount  of  urine, 
may  occur  for  a  time  in  perfectly  healthy 
persons,  without  any  abnormal  symptom 
whatever.  In  others,  however,  such  an  ex- 
cess of  urea  is  associated  with  gastro-intes- 
tinal  derangement  and  nervous  symptoms, 
the  patient  complaining  of  acidity  and  flatu- 
lence, but  not  of  thirst  or  excessive  appetite. 
There  is  languor,  fatigue  after  slight  exertion, 
bodily  or  mental,  nervousness,  restlessness 
at  night,  dull  pain  in  the  back,  and  some- 
times irritation  at  the  neck  of  the  bladder, 
with  constant  desire  to  pass  water.  It  is 
probable  that  in  some  individuals  the  nitro- 
genous tissue-change  goes  on  more  rapidly 
than  in  others,  and  that  they  consequently 
require  a  larger  proportion  of  nitrogenous 


1142  URINE,  MOBBID 

constituents  in  their  food,  to  enable  them  to 
do  the  same  amount  of  work ;  and  that  when 
indigestion  occurs  in  such  persons,  the  nitro- 
genous products  of  imperfect  digestion  or 
tissue-waste,  acting  as  nervous  and  muscular 
poisons,  lead  to  the  symptoms  of  which  they 
complain.  In  diabetes  melhtus  there  is  in- 
creased excretion  of  urea,  from  the  greater 
amount  of  food  taken  by  the  patients ;  and 
it  has  been  supposed  by  Prout  that  cases  of 
azoturia  might  pass  into  diabetes  meUitus. 
See  Liver,  Functional  Disorders  of. 

The  treatment  consists  in  ordering  nutri- 
tious diet,  with  a  large  proportion  of  fari- 
naceous constituents;  moderate  exercise; 
avoidance  of  fatigue,  mental  or  bodily  ;  pur- 
gatives ;  alteratives ;  and  opiima. 

2.  Uric  Acid  (CsH.N^Og).— When  pure, 
uric  acid  forms  white  crystals,  very  sparingly 
soluble  in  water.  It  does  not  exist  free  in 
the  healthy  urine,  but  is  combined  with 
potassium,  sodium,  and  ammonium.  From 
these  it  may  be  separated  by  the  addition  of 
an  acid,  or  by  acid  fermentation  in  the  urine 
after  it  has  been  passed,  as  already  described. 

The  absolute  quantity  of  uric  acid  in 
healthy  urine  varies  considerably,  like  that 
of  urea,  according  to  the  diet  and  other  cir- 
cumstances, but  its  proportion  to  the  urea  is 
tolerably  constant — in  health  being  usually 
about  1  to  33. 

As  deposited  from  the  urine,  uric  acid  is 
nearly  always  coloured.  It  may  be  deposited 
in  scattered  brown  specks,  or  as  a  dense  de- 
posit of  red  sand,  resembling  red  pepper  in 
appearance ;  or  it  may  form  a  thin  film  on 
the  surface  of  the  iirine.  The  crystalhne 
character  of  the  deposit  can  generally,  though 
not  always,  be  recognised  by  the  naked  eye. 
On  microscopic  examination  the  crystals 
usually  present  a  somewhat  lozenge-shaped 
form.  This  form  is  modified  by  roimdlng 
and  by  aggregation.  "When  the  angles  are 
rounded  off,  spindle-shaped,  ovoid,  and  barrel- 
shaped  forms  are  produced.  Sometimes  they 
are  elongated,  so  as  to  produce  a  rod ;  and 
the  aggregation  of  the  lozenge,  ovoid,  and 
rod-hke  forms  produces  stars  and  spikes, 
varying  considerably  in  appearance.  Some- 
times, also,  they  appear  'like  dumb-bells  {see 
Microscope  in  Medicine).  The  crystals  of 
uric  acid  are  distinguished  by  their  reddish 
or  brown  colour,  as  well  as  by  their  peculiar 
appearance.  They  dissolve  readily  in  caustic 
soda  or  potash,  and  separate  again  on  the 
addition  of  hydrochloric  acid.  The  chemical 
test  for  uric  acid  is  generally  known  by  the 
name  of  the  murexide  test.  It  distinguishes 
uric  acid  and  urates  from  other  mrinary  sedi- 
ments, but  it  will  not  distinguish  free  uric 
acid  from  uric  acid  in  combination.  The 
mode  of  applying  it  is  to  warm  the  sediment 
in  a  porcelain  capsule,  with  a  few  drops  of 
nitric  acid  and  a  Uttle  water,  and  to  evapor- 
ate it  carefully,  almost  to  dryness.  It  is 
then  moistened  by  a  glass  rod  with  diluted 
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ammonia,  when  a  fine  purple  red  colour 
appears,  which,  on  the  addition  of  a  drop  of 
caustic  potash,  passes  into  a  purplish  blue. 

Qucmtitative  Estimation.  —  Uric  acid  is 
estimated  quantitatively  by  mixing  the  mine 
with  one-twentieth  of  its  bulk  of  hydrochloric 
acid,  and  setting  it  aside  in  a  cool  place  for 
twenty-four  hours.  The  deposit  of  uric  acid 
is  then  collected  on  a  filter,  washed  with  the 
least  possible  quantity  of  water,  dried,  and 
weighed ;  the  weight  of  the  filter  having  been 
previously  ascertained.  As  the  weighing  is 
troublesome  and  difiicult,  the  quantity  of  uric 
acid  may  be  ascertained  by  carefully  washing 
it  off  the  filter,  and  boUing  it  vidth  peroxide 
of  lead  in  a  little  water,  so  as  to  convert  it 
into  carbolic  and  oxalic  acids,  allantoin,  and 
urea._  The  amount  of  nitrogen  in  this  solu- 
tion is  then  estimated  by  the  hypobromite 
method  already  described.  Uric  acid  con- 
tains one-third  of  its  weight  of  nitrogen,  so 
that  by  multiplying  the  weight  of  nitrogen 
evolved  by  3,  one  obtains  the  quantity  of 
uric  acid.  Besides  this,  -0045  gramme  is  ta 
be  added  for  each  100  c.c.  of  the  urine  em- 
ployed. 

A  method  much  in  use  now  is  Haycraft's. 
It  depends  on  the  fact  that  in  the  presence 
of  neutral  salts  or  of  an  ammoniacal  solution 
of  a  magnesian  salt,  m-ic  acid  is  almost  com- 
pletely precipitated  hy  an  ammoniacal  solu- 
tion of  silver  as  an  insoluble  double  salt. 
The  insoluble  precipitate  is  collected  on  a. 
filter,  dissolved  in  dilute  nitric  acid,  and 
titrated  with  a  solution  of  sulphocyanide 
of  potassium  (Hay craft,  Brit.  Med.  Journ^ 
Dec.  12,  1885).  When  boiled  with  solution 
of  potash  and  cupric  sulphate,  uric  acid 
reduces  the  latter  to  cuprous  oxide.  The 
writer  has  seen  a  case  in  which  the  reduction 
was  so  great  as  to  lead  the  patient,  who  was 
a  medical  man,  to  think  that  he  was  sufferuig 
firom  diabetes  meUitus,  and  to  put  himself  on 
an  animal  diet,  by  which  his  condition  was  of 
course  made  worse.  Such  cases  can  be  easily 
diagnosed  from  diabetes  meUitus  by  boiling 
the  urine  with  liquor  potassae,  when  it  wUl 
become  brown  if  sugar  is  present,  but  not  if 
uric  acid  alone  is  present. 

2a.  Urates. — Uric  acid  occurs  in  com- 
bination with  potassium,  sodium,  ammonium, 
and  calcium ;  the  urate  of  sodium  being  the 
most  common.  The  urates,  being  readily 
soluble  at  the  temperature  of  the  body,  are 
only  deposited  on  cooling ;  so  that  the  urine, 
which  was  clear  when  passed,  becomes 
muddy,  and  a  sediment  forms,  which  is  corn- 
monly  coloured  like  brick- dust,  varying  in 
shade,  being  sometimes  almost  white  and 
sometimes  red.  Pale  white  urates  are  readily 
distinguished  from  phosphates  by  quickly 
clearing  up  when  the  urine  is  warmed,  while 
the  phosphates  do  not.  Microscopically,  the 
urates  of  sodiiim  and  calcium  are  usually 
amorphous ;  but  sometimes  the  urate  of 
sodium  forms  globules  withprojectuig  spikes^ 
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which  have  caused  them  to  be  compared  to 
hedgehogs.  The  lu-ate  of  ammonium  forms 
opaque  globules,  or  slender  dumb-beUs, 
which  are  either  single  or  aggregated,  so  as 
to  form  a  cross  or  rosette. 

Clinical  Import. — Deposit  of  urates  occurs 
readily  after  any  violent  exertion  or  perspir- 
ation, or  after  errors  in  eating  or  drinking. 
People  are  often  frightened  by  such  deposits, 
but  they  are  of  no  importance  unless  they 
should  persist  for  a  length  of  time.  Persis- 
tent deposits  occur  in  febrile  conditions  or 
deep-seated  organic  disease.  In  cirrhosis 
the  urine  is  sometimes  heavily  loaded.  See 
Uric  Acid  Diathesis  :  Uric  Acid  Calculus. 

3.  Oxalate  of  Lime.— Oxalate  of  lime  is 
recognised  by  the  white,  hummocky  appear- 
ance of  the  top  of  the  mucous  cloud  in  the 
urine.  On  microscopical  examination,  octa- 
hedral crystals  are  seen,  presenting  the 
appearance  of  a  folded  envelope.  It  also 
occurs  in  colourless  dumb-bells.  It  is  dis- 
tinguished from  uric  acid  by  being  colourless, 
and  insoluble  in  alkalis ;  and  from  phos- 
phates by  being  insoluble  in  acetic  acid. 

Clinical  Import. — The  occasional  occur- 
rence of  oxalates  is  of  shght  importance,  and 
is  usually  connected  with  diet.  •  In  hospital 
practice  the  writer  has  noticed  that  when  the 
patients  ate  cabbage  for  dinner,  a  large  pro- 
portion of  them  had  oxalates  in  the  urine 
next  morning.  Persistent  presence  of  oxa- 
lates in  the  urine  has  been  supposed  to  be 
connected  with  a  peculiar  diathesis  (the 
oxahc  acid  diathesis),  the  symptoms  of  which 
are  languor,  depression,  and  melancholia.  It 
is  most  probable  that  both  this  and  the 
presence  of  oxalates  in  the  urine  are  simply 
due  to  imperfect  digestion,  more  especially 
as  they  often  disappear  readily  on  treatment 
by  nitrohydrochloric  acid.  See  Oxalic  Acid 
Diathesis  :  Oxalate  of  Lime  Calculus. 

4.  Phosphates.— Two  kinds  of  phos- 
phates are  fotmd  in  the  urine— phosphate  of 
calcitun,  and  ammonio-magnesimn  or  triple 
phosphate.  They  are  always  deposited  when 
the  urine  becomes  alkaline  through  ferment- 
ation ;  and  when  feebly  acid  urine  is  heated, 
BO  that  the  carbonic  acid  is  driven  off,  phos- 
phates are  precipitated  ia  the  form  of  a 
cloud,  which  might  be  mistaken  for  albumin, 
but  clears  up  at  once  on  the  addition  of  a 
drop  of  acid.  Under  the  microscope,  phos- 
phate of  calcium  is  amorphous.  The  ammo- 
nio-magnesium  phosphate  occurs  in  rhombic 
prisms,  which  are  distinguished  from  oxalate 
of  lime  by  dissolving  readily  in  acetic  acid. 

Quantitative  Estimation. — A  rough  quan- 
titative estimation  of  phosphates  is  made  by 
rendering  some  urine  alkaUne  with  ammonia 
and  adding  an  ammonio-magnesium  sohition 
to  it.  A  precipitate  of  ammonio-magnesium 
phosphate  at  once  occurs  if  the  amount  in 
the  urine  be  normal,  but  is  delayed  when  the 
quantity  is  below  normal. 

Clmical  Import.— In  persons  having  little 


exercise  and  a  good  deal  of  brain-work,  the 
urine  may  be  turbid  when  passed,  from  phos- 
phates present  in  it,  especially  during  the 
period  of  gastric  digestion,  when  much  acid 
has  been  secreted  into  the  stomach,  and  the 
urine  is  neutral  or  faintly  alkaline.  This 
usually  passes  away  when  they  get  more 
exercise.  It  may  continue  for  months,  and 
is  of  importance  only  in  so  far  as  it  renders 
the  patient  _  liable  to  phosphatic  calculus. 
Such  deposits  do  not  indicate  increased 
quantity  of  phosphates  in  the  urine,  but  are 
simply  due  to  diminished  acidity.  The  writer 
has  foimd  the  actual  quantity  of  phosphates 
present  in  such  turbid  urines  less  than  in 
specimens  of  clear  urine  from  the  same  in- 
dividual. Such  deposits  frequently  occur  in 
cases  of  dilated  stomach,  where  the  acid 
secreted  into  the  stomach  during  digestion 
is  not  reabsorbed.  The  occmrrence  of  stellar 
crystals  of  phosphate  of  lime  in  quantity  in 
the  urine  is,  according  to  Sir  WiUiam  Eoberts, 
of  grave  import,  indicating  serious  disease  of 
some  kind  or  other,  although  a  few  such 
crystals  may  occur  in  normal  urine.  The 
triple  phosphate  almost  invariably  occurs  in 
ammoniacal  urine,  and  generally  appears 
after  urine,  alkaline  from  any  cause,  has 
stood  for  some  time.    See  Phosphatubia. 

The  quantity  of  phosphates  is  increased  in 
febrile  disorders,  and  in  diseases  of  the  nerve- 
centres  and  bones ;  it  is  dirninisbed  inBright's 
disease,  and  sometimes  in  dyspepsia,  as  well 
as  after  the  disappearance  of  febrile  con- 
ditions. 

5.  Sulphates. — Sulphur  appears  in  the 
pine,  (1)  as  sulphmic  acid,  combined  with 
inorganic  bases  to  form  sulphates  ;  (2)  in 
conjunction  with  organic  radicals,  forming 
ethereal  sulphates  ;  (3)  as  oxidisable  sulphur 
compounds,  for  example,  taurine;  and  (4)  as 
sulphm-  compounds  oxidisable  with  difficulty. 
Amongst  the  most  important  sulphur  com- 
pounds in  the  urine  are  indican  (indoxyl- 
sulphuric  acid)  and  skatoxyl-sulphuric  acid 
{see  Section  7).  The  presence  of  sulphuric 
acid  in  simple  combination  with  bases  is 
tested  by  adding  barium  chloride  and  hydro- 
chloric acid  or  excess  of  acetic  acid  to  the 
urine,  when  a  white  precipitate  takes  place. 
The  ethereal  sulphuric  acids  are  not  precipi- 
tated at  once  by  this  method,  but  give  a  pre- 
cipitate with  barium  chloride  after  they  have 
been  decomposed  by  boiling  with  a  mineral 
acid. 

Quantitative  Estimation. — Sulphuric  acid 
is  estimated  quantitatively  by  means  of 
barium  or  strontium,  but  for  the  details  of 
the  process  the  reader  is  referred  to  text- 
books. The  oxidisable  sulphur  is  estimated 
by  boihng  with  nitric  acid  and  chlorate  of 
potassium,  and  then  determining  the  quantity 
of  sulphiuric  acid  present,  and  deducting  fr-om 
the  amount  thus  found  the  quantity  obtained 
by  the  first  method.  The  sulphur  oxidisable 
with  difficulty  is  determined  by  evaporating 
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a  measured  quantity  of  urine  to  dryness,  cal- 
cining with  nitrate  of  potassium,  estimating 
the  sulphuric  acid,  and  deducting  from  these 
the  quantity  found  by  the  second  method. 

To  ascertain  the  relative  proportions  of 
sulphates  and  ethereal  sulphates,  acidulate 
10  CO.  of  the  urine  with  acetic  acid,  precipitate 
with  20  c.c.  of  a  10  per  cent,  solution  of 
barium  chloride,  and  filter.  The  precipitate 
contains  the  sulphates,  the  filtrate  the  ethereal 
sulphates  with  excess  of  barium.  Boil  the 
filtrate  with  strong  hydrochloric  acid  to  de- 
compose the  ethereal  sulphates,  and  the  bulk 
of  the  precipitate  which  then  falls  will  indi- 
cate the  quantity  of  them  present.  The 
relative  proportion  of  ordinary  sulphates 
and  of  ethereal  sulphates  is  important. 
In  healthy  urine  the  former  are  more 
abundant,  but  in  abnormal  conditions  the 
latter.  Many  substances  of  the  aromatic 
series  are  excreted  in  combination  with  sul- 
phuric acid,  such  as  phenol,  indol,  and  skatol. 
When  phenol  is  given  internally  or  absorbed 
from  the  skin,  it  is  excreted  in  combination 
with  sulphuric  acid ;  and  as  long  as  abundant 
sulphates  are  found  in  the  urine  no  danger  is 
to  be  apprehended ;  but  whenever  the  ordinary 
sulphates  become  nearly  absent,  while  the 
ethereal  compound  with  phenol  is  abundant, 
there  is  danger  of  poisoning,  and  the  use  of 
carbolic  acid  should  be  stopped,  and  sulphate 
of  sodium  or  of  magnesium  freely  adminis- 
tered. For  the  clinical  import  of  indican, 
see  Section  7. 

Clinical  Import. — The  excretion  of  sul- 
phur in  the  urine  may  be  used  as  a  means  of 
diagnosing  the  condition  of  the  secretion  of 
bile.  The  more  sulphur  is  excreted  in  the 
bile,  the  less  appears  in  the  urine,  and  vice 
versa.  In  biliary  coUc,  due  to  impediment 
to  the  flow  of  bile  through  the  ducts,  the 
easily  oxidisable  sulphur  has  been  found  by 
Lepine  to  be  diminished,  but  the  difficultly 
oxidisable  to  be  increased. 

6.  Chlorides. — Chlorine  is  present  in  the 
urine  in  combination  with  ammonium,  fixed 
alkalis,  or  alkaline  earths.  The  quantity 
depends  chiefly  on  the  amount  of  salt  taken 
in  the  food.  When  this  is  constant  the  ex- 
cretion is  also  tolerably  constant ;  but  if  a 
larger  quantity  of  salt  be  then  regularly 
taken,  the  excess  may  not  begin  to  be  ex- 
creted until  after  about  three  days,  when  it 
will  again  remain  constant ;  and  the  excretion 
win  be  in  excess  for  about  three  days  after 
the  quantity  taken  has  been  diminished.  The 
body  has,  therefore,  the  power  of  retaining  a 
quantity  of  chlorine.  In  acute  inflammatory 
diseases  the  chlorides  are  retained  completely, 
so  as  to  disappear  from  the  urine.  The  usual 
test  for  a  chloride  is  the  curdy  white  precipi- 
tate given  on  the  addition  of  nitrate  of  silver 
to  urine  acidulated  with  nitric  acid. 

7.  Pigments. — These  have  not  yet  been 
fully  examined,  but  they  appear  to  exist  in 
the  urine  both  in  the  state  of  pigments  and 
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pigment-yielding  substances  or  chromogens. 
The  pigment  of  normal  m-ine  is  mrobilin, 
which,  according  to  MacMunn,  is  an  amor- 
phous yeUow-brown  pigment.  It  gives  in 
solution  a  spectroscopic  band  at  F,  disap- 
pearing with  excess  of  ammonia  or  potash, 
and  being  again  brought  into  view  by  acid. 
When  febro-urobilin  is  present,  caustic  soda 
or  potash  causes  the  band  at  F  to  disappear, 
and  to  be  replaced  by  a  band  nearer  the  red 
end  of  the  spectrum.  See  Spectroscope  in 
Medicine. 

Normal  urobilin  appears  to  be  identical 
with  choletelin,  the  body  produced  by  oxi- 
dising acid  hsematin.  Normal  urine  also 
appears  to  contain  two  chromogens,  namely, 
the  chromogen  of  febro -urobilin,  and  indican. 
By  the  addition  of  oxidising  agents  to  the 
mrine,  or  by  long  standing,  febro-urobilin  may 
be  produced  from  the  chromogen. 

The  quantity  of  indican  present  in  normal 
urine  is  small.  It  is  tested  by  mixing  the  urine 
with  its  own  bulk  of  hydrochloric  acid,  and 
adding  a  drop  or  two  of  dilute  nitric  acid 
or  of  a  solution  of  chlorinated  lime,  avoiding 
excess,  which  wiU  bleach  the  colour.  The 
indican  is  thus  split  up,  yielding  indigo,  which 
colours  the  urine  blue,  and  may  be  removed 
by  shaking  with  chloroform  and  allowing  it 
to  settle.  The  supernatant  liquid  remains  of 
a  reddish  or  purplish  colour,  from  the  pre- 
sence, probably,  of  indigo-red.  There  appears 
to  be  some  difference  in  the  indigo -yielding 
substance,  because  occasionally  the  addition 
of  nitric  acid  to  the  urine  has  no  effect, 
although  indican  be  present,  as  shown  by  the 
test  thus  given;  while  on  other  occasions 
the  writer  has  found  the  mere  addition  of 
nitric  acid  render  the  lurine  a  dark  greenish- 
blue,  or  almost  black,  from  the  immediate 
separation  of  indigo,  which  could  be  removed 
by  the  treatment  with  chloroform  just  de- 
scribed. 

Clinical  Import. — Indican  appears  to  be 
derived  from  indol,  formed  by  albuminous 
putrefaction,  either  in  the  intestines  or  in 
serous  cavities  such  as  the  pleura.  Indol 
administered  subcutaneously  increases  the 
indigo  in  the  urine.  The  indigo  is  much  in- 
creased by  partial  or  complete  obstruction  of 
the  small  intestines.  It  is  less  affected  by  affec- 
tions of  the  large  intestines.  It  has  also  been 
found  increased  in  tabes  mesenterica,  phthisis, 
cancer  of  the  stomach,  lymphatic  growths, 
cancer  of  the  liver,  Addison's  disease,  and 
cholera.  It  is  present  in  large  quantity  in 
the  urine  of  persons  resident  in  the  tropics. 
It  appears  to  be  increased  by  turpentine,  oil 
of  bitter  almonds,  and  nux  vomica.  Its  pre- 
sence in  excess  usually  indicates  the  advisa- 
bility of  administering  a  mercurial  and  a 
saline,  in  order  to  clear  the  decomposing 
albuminous  substances  out  of  the  intestine, 
and  the  subsequent  use  of  intestinal  disin- 
fectants. 

A  chromogen,  yielding  a  purple  colour  on 


UBINE,  MOBBID 

the  addition  of  nitric  acid,  is  often  met  with 
in  cases  of  anaemia  where  the  urine  itself  is 
of  a  very  pale  colour,  but  on  the  addition  of 
nitric  acid  becomes  ahnost  cherry-red. 

8.  Albumin.— The  ordinary  form  of  al- 
bumin in  lu-me  is  serum-albumin.  Besides 
this,  we  have  paraglobulin,  fibrinogen,  pro- 
peptone,  and  peptone.  For  the  tests  of  these 
substances,  see  Albumin  ;  Albuminuria  ;  and 
Albumoses;  and  for  their  clinical  import, 
see  Albumosuria;  Bright's  Disease;  and 
Kidneys,  Diseases  of. 

Albumiauria  is  much  more  common  than 
is  usually  supposed,  and  has  been  found  in 
America  to  occur  in  11  per  cent,  of  appa- 
rently healthy  persons  presenting  themselves 
for  assurance.  According  to  the  writer's 
experience,  it  is  by  no  means  so  common  in 
this  country.  Its  significance  in  such  per- 
sons has  not  been  completely  ascertained, 
but  it  has  been  found  that  in  many  such 
cases,  when  they  are  kept  under  observation, 
the  health  goes  on  deteriorating.  Intermit- 
tent albuminm-ia  is  not  infrequent  in  persons 
who  have  been  exposed  to  malaria ;  and  Sir 
Bichard  Quain  has  observed  that  a  similar 
condition  in  youth  is  frequently  associated 
with  masturbation.  In  contracting  kidney 
the  albumin  is  usually  small  in  quantity,  and 
may  also  be  completely  intermittent,  traces 
of  it  appearing  only  in  the  urine  passed  after 
meals,  and  being  entirely  absent  from  urine 
passed  in  the  morning.  This,  as  the  writer 
has  seen,  may  occur  even  when  the  patient  is 
in  a  very  precarious  condition,  and  is  already 
suffering  from  nephritic  asthma.  The  late 
Dr.  Mahomed  believed  that  albuminuria  may 
be  quite  absent  in  granular  disease.  Egg- 
albumin  and  propeptones  readily  pass  through 
the  kidneys  {see  Albuminuria).  It  has, 
however,  been  found  by  Stokvis  that,  if 
egg-albumin  is  made  to  pass  through  the  kid- 
neys for  a  length  of  time,  the  kidneys  them- 
selves imdergo  structural  change,  glomerular 
nephritis  being  induced.  These  observations 
confirm  the  idea,  founded  on  chnical  observa- 
tion by  Sir  George  Johnson,  that  albuminuria 
with  structural  kidney-change  may  be  secon- 
dary to  continued  indigestion. 

Quantitative  Estiviation  of  Albumin. — 
The  most  convenient  method  is  Esbach's.  It 
consists  in  filling  a  tube  graduated  for  the 
purpose  up  to  a  mark  U  with  urine,  and  up 
to  a  mark  B  with  a  reagent.  This  is  allowed 
to  stand  till  next  day,  when  the  precipitate 
has  settled,  and  the  number  opposite  the  line 
to  which  it  reaches  in  the  tube  gives  the  pro- 
portion of  albumin  in  1,000  parts  of  urine. 
The  reagent  is  composed  of  20  parts  citric 
acid,  10  of  picric  acid,  made  up  to  1,000 
parts  with  water. 

9.  Sugar,  Acetone,  and  Aceto-aeetic 
Acid. — For  the  tests  and  indications  of  these 
substances,  see  Diabetes  Mellitus. 

10.  Inosite,  or  Musclo-sugar  This 

occasionally  occurs  in  urine  alternately  with 
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dextrose.  It,  has  no  action  on  polarised 
hght ;  it  does  not  ferment  with  yeast ;  and  it 
does  not  reduce  cupric  hydrate,  although  it 
causes  it  to  dissolve.  It  is  detected  by  pre- 
cipitating the  urine  first  with  neutral  lead 
acetate,  then  with  basic  acetate,  collecting 
the  second  precipitate  on  a  filter,  suspending 
it  in  a  little  water,  and  decomposing  by 
hydric  sulphide,  filtering,  and  evaporating  to 
a  small  bulk.  A  drop  is  then  mixed  with 
nitric  acid,  and  evaporated  almost  to  dryness 
on  platinum  foil.  A  drop  of  ammonia  and 
one  of  calcium  chloride  are  next  added,  and 
the  whole  gently  evaporated  to  dryness.  A 
rose-red  tinge  indicates  the  presence  of 
inosite. 

11.  Blood,  Haemoglobin,  Methsemo- 
globin. — For  the  tests  and  indications  of 
these,  see  Hematuria;  Hjemoglgbinuria ; 
and  HEMOGLOBIN. 

12.  Bile-acids. — See  Jaundice. 

13.  Leucin,  Tyrosin. — See  Leucin; 
Liver,  Atrophy  of ;  Phosphorus,  Poisoning 
by ;  and  Tyrosin. 

14.  Cysbin.— fi^ee  Calculi. 

15.  Abnormal  Pigments. — The  chief 
of  these  are  uroerythrin,  giving  a  red  colour 
to  febrile  urine,  febro-urobilin,  andurohaema- 
tin.  The  nature  and  relations  both  of  the 
normal  and  abnormal  urinary  pigments  and 
chromogens  are  not  yet  fully  tmderstood  (see 
Anemia,  Pernicious).  For  bile-pigments, 
see  Jaundice. 

Melanin. — -This  black  pigment  has  been 
found  in  the  fresh  m-ine  of  patients  vnth 
melanotic  cancer.  It  appears  in  the  fresh 
urine  as  a  chromogen,  the  urine,  when  fireshly 
passed,  being  normal  in  colour ;  but  after 
standing,  or  after  the  addition  of  oxidising 
substances,  such  as  nitric  acid,  the  black  pig- 
ment melanin  is  formed.  This  must  not  be 
confounded  with  the  dark  colour  from  car- 
bolic ■  acid,  or  with  the  dark  colour  due  to 
great  excess  of  indigo  akeady  described. 

Accidental  Pigments. — Chrysophanic  acid 
may  occur  from  taking  rhubarb  or  senna. 
The  urine  containing  it  becomes  red  when 
it  is  rendered  alkaline  by  caustic  alkali.  The 
colour  disappears  on  the  addition  of  acid. 

Santonin  colours  acid  urine  yeUow  or 
greenish.  It  is  distinguished  from  biliary 
pigments  by  becoming  cherry-red  and  purple 
on  the  addition  of  caustic  alkali,  this  colour 
disappearing  on  the  addition  of  acid. 

The  pigments  of  bilberries,  logwood,  beet- 
root, indigo,  and  gamboge  also  pass  to  a 
certain  extent  into  the  urine,  and  the  Cytisus 
alpvnus  gives  it  a  grass-green  colour.  After 
the  use,  either  external  or  internal,  of  car- 
bolic acid,  creasote,  or  phenol,  the  urine  may 
be  greenish-brown  or  almost  Islack.  This  is 
due  to  products  of  the  oxidation  of  these 
substances,  chiefly  hydrochinon.  Sometimes 
the  presence  of  iodide  or  bromide  of  potas- 
sium in  the  urine  may  render  it  very  dark 
after  the  addition  of  nitric  acid,  on  account 
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of  the  liberation  of  free  iodine  or  bromine 
These  are  distinguished  by  tlieir  penetrating 
odours,  and  may  be  separated  by  treatin" 
the  urine  with  chloroform  and  then  gently 
evaporating. 

16.  Diamines.— These  do  not  occur  in 
normal  urine,  but  many  of  them  having  a 
poisonous  action,  occur  in  the  urine  in  disease. 

17.  Alkaloids.— These  may  be  precipi- 
tated by  acidulating  the  urine  with  acetic 
acid,  and  then  adding  a  solution  of  iodide  of 
mercury  in  iodide  of  potassium.  This  reagent 
precipitates  albumin,  mucin,  and  uric  acid 
also,  but  the  precipitate  with  alkaloids  is 
distinguished  from  that  given  by  the  other 
three  bodies  just  mentioned  by  being  soluble 
in  warm  alcohol. 

18.  Drugs. — Salicylates,  salol,  betol,  all 
give  a  purple  colour  when  perchloride  of 
iron  is  added  to  urine  contauaing  them. 
Phenazone  gives  a  purple-red,  and  so  does 
thallin,  but  the  colour  with  the  former  lasts 
two  or  three  days,  while  with  the  latter  it 
only  lasts  a  few  hours  before  turning  to 
brown.  Phenacetin,  when  taken  in  large 
doses,  gives  at  once  with  perchloride  of  iron 
a  brown-red,  gradually  changing  to  black. 
AcetanUide  is  detected  by  adding  a  quarter 
its  bulk  of  strong  hydrochloric  acid  to  urine, 
and  boihng  for  a  few  minutes  so  as  to 
decompose  the  para-amido-phenol-sulphuric 
acid,  as  which  it  is  excreted  {see  Section  5). 
After  coohng,  a  small  quantity  of  a  3  per 
cent,  solution  of  carbolic  acid  and  a  drop 
of  a  dilute  solution  of  chromic  acid  are  added. 
The  occurrence  of  a  red  colour,  becoming 
blue  on  alkalising  with  ammonia,  indicates 
acetanilide. 

T.  Lauder  Beunton. 

URINE,  Retention  of. — A  morbid  con- 
dition in  which  there  is  difficulty  or  inability 
to  expel  the  lu-ine  from  the  bladder.  See 
Micturition,  Disorders  of. 

URINE,  Suppression  of, — Synon.  :  Fr. 
Suppression  de  I'  Urine  ;  Ger.  Harnver- 
haltimg. — Suppression  of  the  secretion  of 
urine  arises  under  two  conditions :  first, 
where  there  is  obstruction  in  the  line  of  out- 
flow ;  secondly,  where  there  is  some  fault  in 
the  action  of  the  kidney  itself. 

1.  Obstructive  Suppression. — This  is 
most  commonly  a  result  of  impaction  of  a 
calculus  in  the  ureter  of  a  patient  who  has 
already,  from  some  cause,  had  one  kidney 
permanently  destroyed ;  or  of  the  presence 
of  a  tumour,  as  of  the  bladder  or  uterus,  im- 
plicating both  ureters.  A  little  urine  is  com- 
monly passed  during  the  progress  of  such 
cases.  It  is  generally  pale,  and  of  low 
specific  gravity.  When  suppression  is  abso- 
lute, seven  or  eight  days  may  elapse  before 
the  patient  appears  to  suffer  materially,  but 
then  occur  muscular  twitchings,  contraction 
of  pupils,  weakness  of  muscles,  drowsiness, 


and  in  rare  cases  convulsions.  There  is 
neither  dropsy  nor  urinous  odour  of  the 
breath.  The  duration  of  life  appears  to  vary 
from  nine  to  eleven  days. 

2.  Non-obstructive  Suppression. — 
Sometimes  in  the  course  of  acute  inflamma- 
tory Bright's  disease  complete  suppression 
of  urine  takes  place.  It  may  also  occur  in 
the  later  stages  particularly  of  the  inflamma- 
tory and  ch-rhotic  forms  of  Bright's  disease ; 
also  as  a  consequence  of  injuries  and  dis- 
eases of  the  urethra;  and  in  the  collapse 
stage  of  cholera  and  some  other  diseases. 
Doubtless  in  some  of  these  conditions  sup- 
pression is  due  to  nervous  agency,  but  how 
it  is  brought  about  is  not  at  present  under- 
stood. There  are  also  cases  on  record  in 
which  complete  suppression  of  urine  has 
occurred  in  association  with  hysteria,  per- 
sisting for  days. 

Treatment. — Next  to  removal,  if  possible, 
of  the  condition  upon  which  the  suppression 
depends,  hot  baths  or  fomentations,  and  the 
patient  avoidance  of  active  interference  with 
powerful  medicines,  are  among  the  most  im- 
portant indications.  In  cases  of  obstructive 
suppression,  careful  kneading  of  the  abdomen 
may  be  tried  ;  and  this  should  be  persevered 
with  in  the  most  advanced  conditions,  as 
cases  are  on  record  in  which  reUef  has  been 
obtained  when  the  prospect  has  been  utterly 
unfavourable.  In  the  female,  the  introduc- 
tion of  a  sound  into  the  m'eter  may  be  suc- 
cessfully practised.  If  relief  be  not  obtained, 
and  death  be  imminent,  surgical  interference 
may  be  necessary  and  practicable. 

T.  Grainger  Stewart. 

URTICARIA.  —  Synon.  :  Cnidosis  ; 
Nettlerash  ;  Fr.  Urticaire ;  Ger.  Nessel- 
ausschlag. 

Definition. — Urticaria  is  an  eruption  ac- 
companied by  sensations  of  stinging,  itching, 
and  burning,  like  those  produced  by  the  sting 
of  a  nettle,  and  is  characterised  by  the  formsi- 
tion  of  wheals. 

Symptoms. — Urticaria  is  a  very  common 
disease,  and  is  remarkable  for  its  very  vari- 
able and  fugitive  character,  and  for  the  great 
variety  of  circumstances  under  which  it  is 
developed.  In  all  cases,  however,  the  pre- 
sence of  wheals  or  some  equivalent  eruption 
is  pathognomonic  of  the  disease.  The  wheal 
consists  of  a  circumscribed  swelling  of  the 
skin,  attended  with  active  congestion  of  the 
vascular  layer,  and  an  exudation  of  serum 
into  the  immediate  neighbourhood  of  the 
vessels.  This  exudation  does  not  usually 
extend  into  the  epidermic  structiures.  The 
degree  of  swelling  is  very  variable,  and  de- 
pends on  the  amount  of  exudation.  The 
occasional,  almost  sudden,  disappearance  of 
these  cm'ious  formations  is  explained  by  the 
close  proximity  of  the  serous  exudation  to  the 
absorbent  vessels  ;  for  when  the  fluid  finds  its 
way  into  the  epidermis,  the  process  of  resorp- 
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tion  is  much  slower,  and  traces  of  the  inflam- 
mation are  often  left  behind  for  several  days. 
Usually  the  central  part  of  a  fully  developed 
wheal  is  pale,  compared  with  the  circumfer- 
ence. This  is  said  to  be  due  to  the  increased 
pressure  of  the  exudation  at  that  point,  which 
is  often  so  great  as  to  empty  the  capillaries 
of  the  skin  ;  it  may,  however,  be  caused  by  a 
spasmodic  contraction  of  the  muscular  coats 
of  the  vessels.  At  all  events,  vaso-motor 
disturbance  is  always  present  in  the  forma- 
tion of  a  wheal. 

The  size,  form,  and  general  appearance  of 
the  wheals  vary  greatly.  Sometimes  they 
are  no  larger  than  a  split  pea,  while  at  other 
times  they  may  occupy  a  considerable  sur- 
face, and  cause  much  swelhng  of  the  skin. 
In  typical  examples  they  are  round  or  oval ; 
not  infrequently  they  take  the  form  of  streaks 
or  irregularly  shaped  patches.  Sometimes  the 
only  eruption  consists  of  a  diffuse  erythema- 
tous bright  red  blush.  But  whatever  be  its 
form,  it  is  very  evanescent,  and  hable  to 
appear  and  disappear  almost  suddenly,  leav- 
ing Httle  or  no  trace  behind.  In  all  cases  the 
subjective  phenomena  are  nearly  the  same, 
and  consist  in  excessive  itching,  tingling, 
stinging,  and  burning  sensations.  Sometimes 
the  itching  preponderates,  at  other  times, 
perhaps,  the  stinging  and  burning  sensations 
are  the  most  marked,  for,  hke  the  eruption 
itself,  they  are  liable  to  constant  change. 
These  subjective  sensations  are  by  no  means 
always  proportional  to  the  amount  of  visible 
eruption,  and  often  remain  long  after  this 
has  disappeared.  The  rash  occasionally 
appears  with  a  sudden  outbiurst  all  over  the 
body,  while  at  other  times  it  is  developed 
more  slowly,  and  appears  successively  on 
different  parts.  It  is  roughly  symmetrical, 
though  the  wheals  have  no  definite  arrange- 
ment. Sometimes  the  mucous  membrane  of 
the  mouth,  tongue,  and  larynx  is  involved. 
The  sufferer  invariably  rubs  and  scratches 
the  skin.  This  greatly  aggravates  the  symp- 
toms, and  brings  out  fresh  wheals  wherever 
the  finger-nails  are  applied,  and,  in  severe 
cases,  small  excoriations  and  little  spots  of 
coagulated  blood  maybe  seen  scattered  about 
the  skin  as  the  result  of  scratching.  An 
ordinary  attack  of  m-ticaria  may  last  from 
a  few  hours  to  several  days,  and  in  chronic 
forms  of  the  disease  one  attack  follows  so 
closely  on  another  as  to  give  the  impression 
that  they  are  continuous ;  this,  however,  is 
not  the  there  are  always  remissions 

and  exacerbations,  and  generally  short  in- 
tervals of  complete  freedom. 

^Etiology.  —  Urticaria  is  often  only  a 
symptomatic  rash,  and  differs  also  from  most 
other  eruptions  in  the  fact  that  it  is  a  fre- 
quent attendant  upon  other  diseases  of  the 
skin.  The  circumstances  under  which  it  is 
commonly  met  with  may  be  divided  conveni- 
ently into  five  groups:  (1)  It  is  extremely 
apt  to  complicate  other  irritable  affections  of 


the  skin,  such  as  scabies,  phthiriasis,  prurigo,, 
and  eczema.  This  is  especially  the  case  in 
children.  The  production  of  nettlerash  under 
these  circumstances  is  due  to  reflex  action 
set  up  by  scratchmg.  (2)  The  bites  and 
stings  of  poisonous  msects,  and  the  hau-s  of 
stinging  plants,  such  as  the  common  nettle, 
will  produce  in  some  people  pretty  severe 
local  attacks  of  urticaria,  so  that  the  face  or 
arms  become  much  swollen  and  very  painful. 
(3)  Nettlerash  produced  by  irritation  of  some 
part  of  the  mucous  tract  is  not  uncommon, 
and  belongs  also  to  the  groujj  of  reflex  nervous 
actions.  We  often  meet  with  examples  of 
this  kind  dependent  on  uterine  irritation 
from  pregnancy  and  other  causes ;  also  in 
children  who  suffer  from  worms.  (4)  Certain 
kinds  of  food  are  apt  to  produce  nettlerash  ; 
among  these  may  be  specially  mentioned 
shell-fish,  mushrooms,  acid  wines,  and  many 
kinds  of  fruit;  but  in  these  cases  much 
depends  on  the  idiosyncrasy  of  the  individual. 
To  this  category  belong  the  red  rashes  which 
are  occasionally  produced  by  certain  drugs. 
Among  the  best  known  of  these  are  copaiba, 
capsicum,  turpentine,  cubebs,  and  quinine 
(see  Drug  Eruptions).  (5)  The  most  common 
form  of  urticaria  is  met  with  in  people  in 
whom  it  is  impossible  to  trace  a  definite 
exciting  cause,  or  in  whom  the  exciting 
causes  are  trivial  and  various.  In  these 
cases  the  disease  is  distinctly  and  wholly  of 
nervous  origin,  and  occurs  in  people  whose 
nervous  system  has  been  overtaxed,  being 
often  associated  with  such  nervous  symp- 
toms as  neuralgia.  This  form  of  the  disease 
is  always  recurrent.  It  may  come  on  with 
great  regularity  at  a  certain  time  of  the 
day,  and  even  replace  neuralgia.  Urticaria 
is  occasionally  rheumatic. 

Varieties  of  Urticaria. — In  addition  to 
the  ordinary  form  there  are  tliree  principal 
varieties  of  urticaria :  (1)  The  acute  febnle 
urticaria;  (2)  Urticaria  papulosa;  (3)  Urti- 
caria pigmentosa. 

(1)  Acute  febrile  urticaria  is  an  idio- 

I  pathic  affection  but  rarely  met  with.  It  is 
I  ushered  in  with  febrile  symptoms,  especially 
I  headache  and  sickness ;  the  pulse  and  tem- 
perature may  both  be  high,  and  the  tongue 
furred.  The  characteristic  feature  is  the 
suddenness  of  the  attack,  and  the  general 
outburst  of  red  rash,  which  may  cover 
the  whole  of  the  trunk,  face,  and  limbs,  and 
produce  much  swelling  of  the  skin.  The 
mucous  membrane  is  also  liable  to  be  affected. 
This  is  especially  the  case  about  the  fauces 
and  throat,  which  become  suddenly  swollen, 
so  as  even  to  threaten  suffocation.  The  dis- 
ease may  be  distinguished  from  scarlet  fever 
by  the  suddenness  of  the  attack,  the  swelling 
of  the  skin,  and  the  subjective  sensations. 

(2)  Urtica/ria  papulosa  is  a  disease  which 
is  met  with  chiefly  in  children,  and  is  com- 
monly known  as  lichen  urticatus  ;  it  is  very 
obstinate,  usually  lasting  for  several  years, 
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but  with  intervals  of  subsidence.  The  itch- 
ing and  irritation  are  very  great,  especially 
at  night ;  this  is  always  aggravated  by  the 
scratching  of  the  patient.  The  eruption  con- 
sists of  wheals  mixed  with  permanent  pruri- 
ginous  papules,  which  are  probably  the  result 
of  urticarial  exudation  into  the  cuticular 
structures.  It  is  often  mistaken  for  scabies, 
but  does  not  especially  affect  those  parts  of 
the  body  which  are  liable  to  the  attacks  of 
the  latter  disease. 

(3)  Urticaria  pigmentosa  is  a  peculiar  and 
rare  form  of  persistent  urticaria,  associated 
with  buff-coloured  pigmentation  of  the  skin. 
The  eruption  appears  as  persistent  tubercles, 
and  red  measly-looking  patches,  mixed  with 
yellowish  pigment-spots,  resembhngpityriasis 
versicolor.  The  peculiarity  of  the  colour, 
and  the  persistence  of  these  spots,  constitute 
the  chief  characteristics  of  this  rare  variety 
of  urticaria.  Usually,  after  the  disease  has 
lasted  for  some  time,  the  neurotic  symp- 
toms subside,  leaving  simply  raised  patches 
of  yellowish  skin,  either  with  or  without 
tubercles  ;  but  the  more  active  symptoms 
may  be  reproduced  by  rubbing  and  scratch- 
ing. 

Treatment. — As  has  abeady  been  stated, 
urticaria,  unlike  most  other  skin-diseases,  is 
a  symptomatic  rash  rather  than  a  definite 
disease.  That  it  is  very  difficult  to  deal  with 
is  proved  by  the  vast  number  of  different 
remedies  recommended  by  writers  on  this 
subject.  The  first  point  in  any  given  case  is  to 
ascertain  whether  there  is  any  definite  local 
cause  of  irritation  giving  rise  to  the  nettle- 
rash  ;  and  with  this  view  the  skin  should  be 
carefully  examined  for  bug-bites  and  pediculi, 
which  are  very  common  exciting  causes 
among  the  poorer  classes.  It  must  not  be 
forgotten  that  the  dye  or  dressing  of  the 
underclothes  is  sometimes  a  local  irritant  to 
the  skin.  If  we  fail  to  find  any  external 
cause  of  irritation,  our  attention  should  next 
be  directed  to  the  alimentary  canal.  Worms 
in  children  are  not  an  infrequent  cause  of 
urticaria,  and  injudicious  feeding  may  be 
also  mentioned  as  occasionally  giving  rise  to 
it;  therefore,  m.  treating  urticaria  of  this  kind, 
a  careful  and  well-regulated  diet  is  in  all 
cases  indicated.  With  regard  to  medicines, 
those  are  most  efiicacious  that  promote  the 
process  of  digestion ;  one  of  the  most  gener- 
ally useful  is  a  mixture  containing  carbonate 
of  magnesium  and  bicarbonate  of  sodium, 
with  some  aromatic  or  bitter  infusion,  taken 
before  each  meal. 

Subacute  urticaria  of  the  ordinary  kind 
'produced  by  poisoning  from  sheU-fish  or 
fungi  or  some  other  poisonous  food,  is  best 
reKeved  by  a  simple  emetic  and  a  quickly 
acting  saline  purge,  so  as  to  remove  the 
offending  matter  from  the  stomach  and  in- 
testinal canal. 

A  large  proportion  of  cases  of  chronic  urti- 
caria are  distinctly  of  neurotic  origin,  and  are 


often  associated  with  other  disturbances  of 
the  nervous  system.  Of  all  remedies  for  this 
class  of  cases,  the  most  generally  useful  is 
complete  rest  both  of  mind  and  body.  Of  medi- 
cines, quinine  and  arsenic  may  be  mentioned 
as  often  beneficial,  especially  when  the  attacks 
are  of  a  periodic  character.  Complete  change 
of  air  sometimes  succeeds  when  all  other 
remedies  fail.  The  malady  is,  however, 
always  very  obstinate. 

EOBERT  LrVEING. 

TJSSATjin  Ari6ge,  Prance.— Thermal 
Bulphated  calcareous  water.  See  Mineral 
Waters. 

UTERUS,  Diseases  of.— See  Womb, 

Diseases  of. 

UVULA,  Diseases  of.— Synon.  :  Fr. 

Maladies  de  la  Luette ;  Ger.  Kra/nTcTieiten 
des  Zdpfcliens. — Suspended  from  the  middle 
of  the  lower  and  free  border  of  the  soft 
palate  is  that  small  conical-shaped  pro- 
longation termed  the  '  uvula.'  In  structure 
it  is  exactly  the  same  as — indeed  it  is  a 
portion  of — the  soft  palate,  which  consists 
of  a  fold  of  mucous  membrane,  enclosing 
muscles,  aponeuroses,  vessels,  nerves,  and 
glands,  the  latter  being  very  numerous. 

From  its  intimate  relation  with  the  soft 
palate,  the  fauces,  the  tonsils,  and  the 
pharynx,  the  uvula  is  likely  to  become 
involved  when  any  of  these  parts  is  over- 
taken by  disease.  This  is  most  evident  in 
cases  of  catarrhal  angina.  It  is  extremely 
rare  for  the  uvula  to  be  primarily  and  ex- 
clusively attacked  with  inflammation,  and 
yet  instances  of  such  an  affection  are  on 
record.  On  the  other  hand,  it  is  by  no 
means  uncommon  to  observe  the  uvula 
swollen,  cedematous,  and  elongated,  as  a 
consequence  of  prolonged  irritation,  relaxa- 
tion, or  often-repeated  catarrh  of  the  fauces. 
That  form  of  acute  catarrh,  of  which  the 
uvula  partakes  when  the  throat  is  the  sub- 
ject of  this  affection,  disappears  along  with 
the  other  symptoms. 

Elongated  Uvula  often  proves  very  in- 
tractable to  treatment  for  a  long  time, 
and  aU  the  more  so  that  not  very  infre- 
quently this  morbid  condition  is  entirely 
overlooked  by  the  practitioner.  It  ought  to 
be  laid  down  as  a  rule,  that  the  parts  should 
be  inspected  in  aU  affections  of  the  throat. 
In  this  case,  inspection  will  reveal  that  the 
uvula  is  greatly  lengthened,  but  not  of 
necessity  always  thickened  or  cedematous; 
so  that  when  the  patient  reclines,  this  pen- 
dulous body  falls  backwards,  sometimes  even 
dropping  so  low  as  to  reach  the  glottis. 
The  consequence  is,  that  the  mucous  mern- 
brane  of  the  pharynx  and  larynx  is  kept  in 
a  continual  state  of  irritation  and  general 
uneasiness.  A  peculiarly  annoying  cough 
is  set  up  by  the  constant  tickling  of  the 
parts,  BO  that  this  condition  of  the  uvula 
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may  even  at  times  be  recognised  by  the 
rapidly  repeated,  resultless,  brassy  cough. 
It  may  be  described  as  a  quick,  ineffectual 
hack.  An  inclination  to  vomit  is  also  in- 
duced. An  irresistible  desire  to  swallow  is 
observed,  owing  to  the  sensation  which  the 
patient  perceives  in  the  throat,  as  if  some- 
thing were  lodging  there  which  ought  to  be 
got  rid  of  by  swtdlowing.  If  there  should 
be  much  thickening  as  well  as  elongation  of 
the  uvula,  then  some  shght  difficulty  may 
be  experienced  when  deglutition  takes  place. 
When  the  elongation  is  very  pronounced, 
and  the  uvula  finds  its  way  into  the  larynx, 
the  patient  may  experience  a  sense  of  suffo- 
cation, particularly  if  he  happen  to  be 
asleep,  when  he  suddenly  wakes  up  in  a 
state  of  great  alarm  and  breathlessness.  A 
more  temporary  condition  of  elongated  uvula 
is  observed  in  that  form  of  relaxed  fauces 
to  which  public  speakers  and  singers  are 
subject,  and  which  comes  on  suddenly,  or 
quickly,  after  continuous  use  of  the  voice 
for  an  hour  or  more. 


Treatment.  —  The  condition  associated 
with  elongated  uvula  must  be  treated  on 
general  principles  {see  Pharynx,  Diseases  of). 
Locally,  the  elongated  uvula  is  best  treated 
by  astringent  gargles.  One  of  the  best  of 
these,  which  is  perhaps  as  soothing  as  as- 
tringent, is  the  bromide  of  ammonium 
gargle,  twenty  grains  to  the  ounce  of  water. 
Glycerine  of  tannic  acid,  tincture  of  iodine, 
and  other  agents  which  are  quite  sufficient 
for  the  cure  of  the  simply  relaxed  uvula,  may 
prove  insufficient  to  restore  the  elongated 
uvula,  and  then  a  portion  of  it  must  be 
removed,  even  to  the  extent  of  two-thirds. 

Bifid  Uvula  is  a  deformity  usually  con- 
genital, the  treatment  of  which,  if  necessary, 
by  the  actual  or  galvano- caustic  cautery,  or 
other  means,  falls  within  the  domain  of 
sm'gery. 

Paralysis  of  the  Uvula  is  met  with  as 
a  sequela  of  diphtheria,  when  other  parts 
of  the  throat  are  similarly  affected.  See 
Palate,  Diseases  of;  and  Paralysis,  Diph- 
theritic. Claud  Muirhead. 
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VACCINATION  (vacca,  a  cow).— 
Synon.  :  Fr.  Vaccination ;  Ger.  KuTipoclcen- 
im.pfung. 

Definition. — Inoculation  with  the  material 
of  vaccinia  or  the  cow-pox.  Its  purpose,  as 
apphed  to  the  human  subject,  in  which  rela- 
tion alone  we  have  here  to  consider  it,  is  the 
protection  of  the  person  vaccinated  from  an 
attack,  and  especially  from  a  severe  or  fatal 
attack,  of  small-pox. 

The  cow-pox,  which  is  a  natural,  though 
not  common,  disease  in  the  cow  and  horse, 
never  occurs  spontaneously  in  man.  Nor  is 
it  commimicable  to  him  by  effluvia,  or  in  any 
other  way  than  by  the  direct  inoculation  of 
its  own  specific  virus.  Such  inoculation 
before  the  time  of  Jenner  was  never  more 
than  a  matter  of  mere  accident,  and  occurred 
with  comparative  rarity.  It  was  matter  of 
popular  tradition,  but  was  left  for  Jenner  to 
demonstrate,  that  persons  who  had  thus  been 
accidentally  vaccinated  enjoyed  immunity 
subsequently  from  smaU-pox;  and  it  was 
by  his  great  discovery  that  the  cow-pox,  once 
implanted  in  the  human  subject,  may  be 
continued  by  inoculation  from  individual  to 
individual  indefinitely,  that  the  practice  of 
vaccination  became  possible. 

The  relation  of  cow-pox  to  smaU-pox  is 
still  a  matter  of  some  doubt,  but  on  the  whole 
the  tendency  of  the  evidence  (which  has  been 
impartially  summed  up  by  Dr.  McVaU)  shows 
that  vaccinia  is,  as  Jenner  had  supposed  it. 


variola  of  the  cow,  and  that  the  virus  of 
human  smaU-pox  is  so  attenuated  or  meta- 
morphosed in  the  bovine  animal  as  to  be 
deprived  both  of  its  quahty  of  atmospheric 
convection,  and  of  its  tendency  to  cause  a 
generalised  eruption. 

Phenomena  of  Vaccination. — The  phe- 
nomena which  follow  inoculation  with  the 
material  of  cow-pox  vary  according  as  the 
person,  in  whom  the  vaccine  lymph  is  in- 
serted, may  or  may  not  have  been  the  subject 
of  a  previous  successful  vaccination,  a  pre- 
vious inoculation,  or  a  previous  smaU-pox. 
The  description  may  be  divided  into  (1)  the 
course  of  primary  vaccination  ;  and  (2)  the 
course  of  secondary  vaccination,  or  re-vac- 
cination. 

1.  Course  of  Primary  Vaccination. 

This  may  be  regula/r,  irregular,  or  compli- 
cated. 

{a)  Regular  course. — When  lymph,  taken 
firom  a  vaccine  vesicle  at  that  period  of  its 
course  when  the  vesicle  is  fit  for  the  purpose, 
is  inserted  into  the  skin  by  puncture,  or  is 
applied  to  a  small  abraded  surface  of  the  skin, 
of  an  unprotected  person,  no  particular  effect 
is  noticeable  tUl  about  the  end  of  the  second 
day,  or  early  on  the  third  day.  By  this  time, 
if  the  vaccination  be  about  to  succeed,  a 
slight  papular  elevation  becomes  perceptible. 
This,  by  the  fifth  or  sixth  day,  has  become  a 
distinct  vesicle  of  a  bluish-white  colom-,  with 
raised  edge  and  central  cup-Kke  depression. 


1150 


VACCINATION 


By  the  eighth  day  (the  day-week  from  that 
on  which  the  lymph  was  inserted)  it  has 
attamed  its  perfect  growth  ;  it  is  then  plump, 
round,  more  decidedly  pearl-coloured,  and 
distended  with  clear  lymph;  its  margin  is 
firm,  and  central  depression  very  marked. 
On  this  day,  or  sometimes  even  by  the  end 
of  the  seventh  day,  a  ring  of  inflammation, 
called  the  areola,  begins  to  form  about  its 
base  ;  and  the  vesicle  and  areola  together 
continue  to  spread  for  the  next  two  days. 
The  areola  is  circular,  and  when  fully 
developed  has  a  diameter  of  from  one  to 
three  inches,  being  then  often  attended  with 
considerable  hardness  and  swelling  of  the 
subjacent  connective  tissue.  After  the  tenth 
day  the  areola  begins  to  fade ;  and  in  two  or 
three  days  more  it  has  usually  disappeared, 
with  whatever  of  hardness  or  swelling  may 
have  existed.  With  the  decline  of  the  areola 
the  vesicle  begins  to  dry  in  the  centre  ;  the 
lymph  remaining  in  it  becomes  opaque  and 
gradually  concretes;  and  by  the  fourteenth 
or  fifteenth  day  a  hard  brown  scab  is  formed, 
which  gradually  contracts,  dries,  andblackens, 
and  from  the  twentieth  to  the  twenty-fifth 
day,  but  usually  about  the  twenty-first  day, 
falls  off.  There  is  then  left  a  cicatrix,  which 
is  circular,  somewhat  depressed,  foveated, 
sometimes  radiated,  and,  with  rare  exceptions, 
permanent  in  after-life. 

If  the  lymph  have  been  inserted  by  two, 
three,  or  more  punctures  set  near  together 
about  one  spot,  or  by  abrasion,  over  a  suffi- 
cient surface,  two  or  more  vesicles  maj'-  arise 
at  the  spot ;  and  in  the  course  of  their  growth, 
either  form  a  large  vesicle  of  a  compound 
character,  with  but  one  central  depression, 
or  a  crop  of  vesicles,  generally  coalescing,  but 
each  retaining  its  own  central  depression. 
These  compound  vesicles  and  crops  are 
round,  oval,  or  of  irregular  outline,  according 
to  the  manner  in  which  the  cutis  has  been 
penetrated  or  exposed  ;  and  the  shape  of  the 
resulting  cicatrices  varies  accordingly.  Vac- 
•cination  which  has  gone  through  the  course 
above  described  is  held  to  be  protective 
against  small-pox. 

The  constitutional  symptoms  attending 
these  local  phenomena  are  a  rise  of  tempera- 
ture, sometimes  detectable  by  thermometer 
as  early  as  the  fourth  day,  more  marked  but 
still  often  very  sHght  from  the  fifth  to  the 
seventh  day  ;  more  obvious  feverishness,  with 
restlessness,  and  frequently  derangement  of 
the  stomach  and  bowels,  from  the  eighth  to 
the  tenth  day,  that  is,  during  the  stage  of 
areola,  subsiding  as  that  subsides.  The 
general  symptoms  are  in  most  cases  quite 
moderate,  and  often  exceedingly  slight.  Oc- 
casionally, when  the  areola  is  at  its  height, 
swelling  of  the  axillary  glands  may  be  intense ; 
and  occasionally  also  at  that  period  in  young 
children  of  full  habit,  especially  in  hot 
weather,  an  eruption  of  roseola  {vaccine 
roseola)  may  occur,  chiefly  on  the  extremi- 


ties ;  or  a  papular  eruption  (vaccine  lichen) ; 
or  a  vesicular  one— the  vesicles,  however, 
differing  from  vaccine  vesicles  in  being  en- 
tirely free  from  central  depression.  The 
duration  of  any  of  these  forms  of  eruption, 
when  they  do  occur,  is  very  transitory^ 
usually  not  extending  beyond  a  week,  and 
very  seldom  indeed  beyond  the  falling  of  the 
scab. 

(6)  Irregula/r  cowae.  —  The  exactitude 
with  which  vaccination  in  the  immense 
majority  of  cases  runs  the  course  above 
described  is  very  remarkable;  but  in  some 
cases  an  irregular  course  is  seen.  The 
irregularity  may  be  merely  in  point  of  time ; 
the  development  of  the  vesicle  being  re- 
tarded one  or  two  or  several  days,  or  being 
slightly  accelerated,  so  as  to  present,  for 
example,  by  the  eighth  day,  the  appearances 
usually  seen  on  the  ninth.  If  the  phe- 
nomena are  in  all  other  respects  regular, 
these  mere  variations  in  time  do  not,  as  far 
as  known,  affect  the  protective  power  of  the 
vaccination.  On  the  other  hand,  there  may 
be  irregularity  of  the  character  and  course 
of  the  vesicle,  constituting  spurious  vaccin- 
ation, on  which  no  rehance  can  be  placed 
for  protecting  from  small-pox.  Thus,  papules 
or  even  vesicles  may  arise,  which,  instead 
of  undergoing  their  proper  development, 
begin  by  the  fifth  or  sixth  day  to  die  away, 
lea\'ing  a  mere  scale  or  sHght  scab  by  the 
eighth  day.  More  fr-equently,  there  are 
vesicles  beginning  early  after  the  insertion 
of  the  lymph,  with  itching  and  irritation — 
symptoms  almost  invariably  absent  in  a 
normal  primary  vaccination,  assuming  as 
they  rise  an  acuminated  or  conoidal  form, 
instead  of  the  characteristic  flat  form  with 
central  depression;  containing  straw-coloured 
or  opaque  fluid,  instead  of  clear  lymph ;  and 
developing  an  early  and  irregularly  shaped 
areola,  which  is  at  its  height  by  the  fifth  or 
sixth  day,  and  far  on  the  decline  by  the  day- 
week.  In  other  cases  the  vesicles,  rising 
apparently  more  regularly  at  first,  are  foimd 
by  the  eighth  day  to  have  burst;  and  pre- 
sent either  an  irregular  scabby  appearance, 
or  are  in  the  state  of  open  sores.  The  chief 
causes  of  these  irregularities  will  be  discussed 
farther  on. 

(c)  Complicated  course. — In  spurious  vac- 
cinations, especially  in  the  kind  last  de- 
scribed, and  even  in  the  course  of  a  regular 
vaccination,  if  the  vesicles  have  been  rubbed 
or  otherwise  injm-ed,  ulcerated  sores  may 
succeed,  requiring,  in  children  who  are  of 
scrofulous  or  otherwise  unhealthy  constitu- 
tion, some  time  to  heal.  Occasionally,  also, 
in  children  of  such  habit  of  body,  the  swell- 
ing of  the  axillary  glands,  which  has  been 
mentioned  as  sometimes  attendant  on  the 
areola,  may  result  in  abscess.  But  the  only 
complication  which  can  be  regarded  as  at 
all  formidable  is  erysipelas.  This  disease 
may  of  course  supervene  on  vaccination,  as 
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it  may  on  any  other  surgical  operation,  when 
the  conditions  which  ordinarily  give  rise  to 
it  exist,  and  especially  where  there  has  been 
exposure  to  its  contagiiim.  But  there  have 
been  cases,  happily  rare,  in  which  it  has 
manifestly  arisen  from  the  use  of  improper 
lymph,  that  is,  from  lymph  taken  from 
spurious  vesicles,  or  from  regular  A^esicles  at 
an  advanced  period  of  their  course,  or  which 
has  been  spoilt  in  keeping. 

Erysipelas  was  included  by  the  Local 
Government  Board  in  the  list  of  diseases 
scheduled  under  the  Notification  of  Infectious 
Diseases  Act,  1889,  mainly  for  the  pm-pose 
of  assisting  vaccinators  in  guarding  against 
this  complication.  Should  a  case  of  erysi- 
pelas or  any  septic  disease  occm:  in  the  home 
of  an  imvaccinated  infant,  vaccination  should 
be  postponed,  or  the  infant  should  be  re- 
moved to  a  locality  free  from  infection  for 
the  vaccination  period. 

The  place  of  operation  should  always  be 
scrupulously  guarded  against  the  entry  of 
dirt  or  decomposing  matter,  both  at  the 
time  and  during  the  course  of  vaccina- 
tion. 

2.  Course  of  Re-vaccination.  —  In 

some  persons  the  regular  phenomena  of 
■i.ccination  can  only  be  produced  once  in 
the  lifetime.  But  this  is  not  always  the 
case,  ajid  vesicles,  may  be  produced  by  a 
second  vaccination,  not  distinguishable  in 
thefr  appearance  from  primary  vesicles, 
though  usually  having  a  smaller  and  more 
transitory  areola,  and  having  a  small  and 
poor  cicatrix.  Much  the  most  frequently 
the  result  of  that  process  is  the  production 
of  a  spurious  papule  or  acuminated  vesicle, 
with  hard,  irregular  areola,  reaching  its 
height  by  the  fifth  or  sixth  day,  and  having 
by  the  eighth  day  an  imperfect  scab,  which 
soon  falls.  There  is  often  much  itching  and 
more  serious  local  irritation;  and  the  con- 
stitutional symptoms  are  out  of  aU  propor- 
tion more  frequent  after  re-vaccination  than 
after  primary  vaccmation.  In  some  persons 
no  specific  local  effect  is  producible  by  re- 
vaccination. 

Performance  of  Vaccination. — (1)  Age. 
Small-pox  being  a  disease  to  which  persons 
are  hable  from  the  moment  of  bfrth,  and 
which  is  peculiarly  fatal  in  infancy,  it  is  of 
great  importance  that  vaccination  should  be 
performed  in  very  early  life.  In  large  towns, 
where  a  weekly  supply  of  lymph  from  arm 
to  a,rm  can  always  be  maintained,  the  vacci- 
nation of  children  who  are  plump  and 
healthy  should  be  effected  within  four  or 
SIX  weeks  from  bfrth.  If  the  child  be  less 
robust,  it  may  properly  be  deferred  for  three 
or  four  weeks  more.  In  small  towns  and 
rural  districts  the  age  at  which  vaccination 
can  be  performed  must  depend  to  some 
extent  on  the  arrangements  for  lymph- 
supply  m  the  district ;  but  these  are  alwavs 
euch  as  admit  of  a  child  being  vaccinated 


within  a  very  few  months  from  bfrth.  It  is 
tmder  ordinary  cfrcumstances  a  preliminary 
condition  of  the  performance  of  vaccination, 
that  the  child  to  be  vaccinated  should  be 
healthy ;  and  a  carefril  examination  to  ascer- 
tain this  is  the  first  duty  of  the  vaccinator. 
The  child  should  not  only  be  free  fr-om  any 
acute  febrile  disease,  but  also  from  diarrhoea 
and  from  cutaneous  diseases,  especially  those 
of  the  vesicular  type.  The  states  of  consti- 
tution associated  with  herpes  and  eczema 
singularly  interfere  with  the  proper  course 
of  vaccination,  and  seem  to  be  the  most 
frequent  causes  of  those  spurious  results  of 
vaccination  just  described.  They  may  both 
— especially  intertrigo  —  without  care,  be 
overlooked ;  hence  examination  of  the  scalp, 
and  of  the  folds  of  skin  behind  the  ears,  in 
the  neck,  and  in  the  groins,  is  indispensable. 
Vaccination  should  also  be  postponed  if 
erysipelas  be  prevailing  in  the  neighbour- 
hood in  which  the  child  is  living,  or  if  it 
have  been  recently  exposed  to  the  infection 
of  measles  or  scarlatina.  There  is,  however, 
a  state  of  things  under  which  these  condi- 
tions must  be  disregarded,  namely,  when 
there  may  be  immediate  exposure  to  the 
infection  of  small-pox,  as  when  an  unvaccin- 
ated  child  is  in  a  house  in  which  the  infec- 
tion exists,  or  has  come  into  dfrect  contact 
with  an  infected  person.  Under  such  cfr- 
cumstances, it  cannot  be  too  strongly  im- 
pressed that  no  age  is  too  early  for  vaccin- 
ation, and  no  state  of  health,  except  the 
presence  of  acute  disease  of  a  serious  cha- 
racter, can  be  held  to  contra-indicate  it.  Life 
then  may  depend  on  the  promptitude  with 
which  the  vaccination  is  done. 

(2)  Selection  of  lymph.— The  second 
point  to  attend  to  is  the  selection  of  the 
lymph  to  be  used  in  vaccinating.  This  may 
be  of  two  lands,  bovine  or  human.  Human 
lymph  should  be  taken  from  primary  cases 
only,  from  perfectly  healthy  subjects,  and 
froin  thoroughly  characteristic  vesicles. 
Babies  selected  for  the  purpose  should  not 
only  be  in  good  health  themselves,  but,  as  far 
as  can  be  ascertained,  of  healthy  parentage. 
Those  of  dark  complexion,  not  too  florid,  with 
a  thick,  smooth,  clear  skin,  generally  yield 
the  best  and  most  effective  lymph.  Vesicles 
from  which  the  lymph  may  be  taken  must 
be  well  characterised,  uninjured,  and  free 
from  areola.  Lymph  may,  with  perfect  pro- 
priety, be  taken  so  soon  as  any  can  be  ob- 
tained from  a  vesicle,  as  at  the  fifth  or  sixth 
day  of  its  course ;  but  it  is  then  procurable  in 
very  small  quantity,  and  is  usually  and  most 
conveniently  taken  on  the  day-week  from 
the  vaccination,  when  the  vesicle  is  perfectly 
formed,  but  before  the  stage  of  areola  has  set 
in.  Any  vesicle  which  at  that  date  mani- 
fests areola  must  be  discarded.  This  was 
Jenner's  'golden  rule,'  and  one  which  ought 
to  be  scrupulously  observed.  Good  vaccine 
lymph  is  always  perfectly  limpid,  and  has, 
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besides,  a  certain  degree  of  viscidity.  A  thin, 
serous,  too-readily  flowing  lymph  should 
never  be  used. 

The  risk  of  conveying  himian  disease  is 
infinitesimal  if  the  vaccination  be  done  with 
due  care.  If  bovine  lymph  be  preferred  to 
human  lymph,  the  vaccinator  should  be 
equally  careful  in  his  selection  of  the  source. 
That  from  which  the  Government  supphes 
are  obtained  is  the  National  Animal  Vaccine- 
Lymph  Station  in  Lamb's  Conduit  Street, 
London.  The  system  of  calf- vaccination  has 
been  in  operation  there  since  1881.  "With 
the  exception  of  a  series  of  cases  in  1885  and 
1886  vaccinated  with  Simpson's  lymph  (ob- 
tained by  the  variolation  of  a  cow),  the  only 
stock  of  lymph  used  since  March  1882  had 
its  origin  in  a  case  of  natural  cow-pox  which 
occurred  at  Laforetnear  Bordeaux,  the  lymph 
being  supplied  by  Dr.  Dubreuilh.  Calves 
are  vaccinated  every  week  with  this  lymph 
on  the  shaven  abdomen,  the  lymph  being 
taken  on  the  fifth  day  of  vaccination  for 
renewal  of  the  stock,  and  for  vaccination 
direct  from  the  calf.  Every  precaution  is 
taken  at  this  establishment  to  ensm-e  not 
only  the  healthiness  of  the  calves,  but  the 
cleanliness  of  their  surroundings.  The  lymph, 
besides  being  used  for  vaccination  at  the 
station,  is  supplied  to  vaccinators  who  re- 
quire it  in  small  quantities  for  the  purpose 
of  furnishing  a  fresh  stock  of  lymph  for 
'  arm-to-arm  '  vaccination.  The  lymph  thus 
supplied  to  vaccinators  should  be  used  at 
once  on  being  received.  The  '  insertion  suc- 
cess '  is,  in  the  hands  of  Dr.  Cory  and  other 
practised  operators,  about  equal  to  that  ob- 
tained by  the  established  system  of  arm-to- 
arm  vaccination.  The  resulting  vesicles 
are  in  no  way  distinguishable  from  those 
produced  by  humanised  lymph. 

The  chief  advantage  that  belongs  to  the 
system  of  animal  vaccination  is,  in  the 
opinion  of  the  present  writer  (Dr.  Edward 
Seaton),  that  it  may  afford  the  opportunity 
of  re-vaccinating  simultaneously  large  num- 
bers of  persons  who  are  exposed  to  the 
immediate  danger  of  small-pox,  as,  for  ex- 
ample, the  inmates  of  a  workhouse  into 
which  a  case  of  small-pox  has  been  intro- 
duced, and  where  the  means  of  isolation  are 
very  imperfect.  In  order  to  facilitate  the 
supply  of  lymph  for  such  a  purpose  it  would 
be  well  if  several  national  or  municipal 
animal- vaccine  stations  could  be  established 
near  to  large  centres  of  population  in  the  North 
and  in  the  Midlands,  as  well  as  in  the  South 
of  England  ;  such  stations  to  be  open  to  the 
public  like  that  at  Lamb's  Conduit  Street, 
and  to  be  available  for  supplies  of  lymph 
where  the  immediate  re-vaccination  of  a 
large  number  of  persons  is  necessary  to  pre- 
vent the  spread  of  small-pox. 

(3)  Method  of  collecting  lymph: 
Arm-to-arm  vaccination. — The  collec- 
tion of  lymph  from  the  human  subject  for 


vaccinating  is  effected  by  opening  the  vesicle 
by  numerous  minute  punctures  on  its  sur- 
face, the  utmost  care  being  used  not  to  draw 
blood.  Should  any  accidentally  be  drawn, 
the  vesicle  must  be  discarded  altogether.  No 
lymph  must  be  used  which  does  not  exude 
spontaneously ;  there  must  be  no  pressure  or 
squeezing  of  the  vesicle.  The  lymph  which 
stands  on  the  siu-face  of  the  opened  vesicle 
is  taken  on  the  point  of  a  lancet  or  other 
instrument  employed,  and  inserted  in  the 
arm  of  the  chUd  to  be  vaccinated.  This  may 
be  done  in  various  ways,  as  by  puncture,  by 
scratching,  by  scarifications  or  abrasions,  by 
tattooing,  &c.  It  would  not  be  possible, 
within  the  limits  of  this  article,  to  give  any 
description  of  these  various  modes  of  opera- 
ting. Nor  would  it  be  of  much  use.  They 
should  be  learnt  practically  imder  a  good 
instructor.  All  of  these  methods  may,  in 
careful  and  skilled  hands,  be  made  equally 
successful.  That,  however,  which  in  the 
hands  of  practitioners  generally  Dr.  E.  C. 
Seaton  found  the  most  successful,  was  the  plan 
by  scarification  or  tattooing  over  surfaces 
of  the  extent  here  depicted.  Insertions  to 
this  extent  should  be  made  on  at  least  four, 
and  preferably  five,  separate  surfaces.  If 
the  vaccination  be  done  on  both  arms,  three 
insertions  of  this  kind  in  each  arm  are 
recommended ;  if  it  be  done  on  one  arm 
only,  then  there  should  be  five  on  that  arm. 
In  vaccination  by  other  modes  of  procedure, 
care  should  be  taken  that  local  results  to  the 
fuU  extent  are  obtained.  An  ordinary  im- 
grooved  lancet  is  the  best  of  aU  instruments 
for  the  performance  of  vaccination.  It  is  not 
only  readily  cleaned,  but  it  is  one  concerning 
which  we  can  always  be  sure  that  it  is 
clean.  Lancets  used  for  vaccination  should 
be  kept  bright,  and  should  never  be  used  for 
any  other  purpose.  If  used  for  more  than 
one  vaccination  at  a  time,  they  sho\ald  be 
most  carefully  cleansed  after  each  case. 

(4)  Storage  of  lymph:  Indirect 
vaccination. — Vaccination  should,  in  all 
cases  in  which  it  is  practicable,  be  done 
direct  from  arm  to  arm.  The  degree  of  suc- 
cess attending  the  use  of  conveyed  or  stored 
lymph,  in  whatever  way  the  conveyance  or 
storage  be  effected,  does  not  approach  that 
of  lymph  thus  directly  transferred.  Where 
vaccination  from  the  arm  is  impracticable, 
lymph  intended  for  immediate  use  may  be 
conveyed  from  case  to  case,  in  the  liquid 
form,  by  means  of  the  vaccine  bottle  and 
other  contrivances  for  the  pin-pose ;  but  it 
must  be  a  quite  indispensable  condition  of 
this  proceeding  that  the  lymph  be  used 
within  a  few  hoOTS — six  to  eight  at  the  out- 
side— of  its  being  taken.  For  longer  keeping 
it  must  be  stored  either  in  hermetically 
sealed  tubes,  or  on  points  thickly  coated 
with  it,  then  carefully  dried,  and  kept  after- 
wards constantly  protected  from  damp  and 
heat.    When  stored  in  the  latter  way,  the 
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lymph  needs  revival  before  use  by  dipping 
the  point  for  an  instant  in  water,  and  laying 
it  on  the  edge  of  a  book,  so  that  the  lymph 
may  become  soft.  In  the  use  of  stored 
lymph  the  process  of  vaccination  by  scarifica- 
tion or  abrasion  is  always  to  be  preferred. 

(5)  After-treatment. — When  the  vacci- 
nation has  been  done,  the  parent  should  be 
cautioned  against  allowing  the  vesicle  to  get 
rubbed  or  mechanically  injured.  The  case 
should  be  seen  again  by  the  day-week  at 
least,  when,  if  the  vesicle  be  perfectly 
formed,  and  pursuing  a  regular  course,  the 
success  of  the  vaccination  may  fairly  be  pro- 
noimced.  But  if  the  case  be  then  retarded, 
it  should  be  seen  again  two  or  three  days 
afterwards;  or  if  there  be  anything  abnor- 
mal in  the  appearance  of  the  vesicle,  the 
case  should  be  watched  unfaHingly  through- 
out its  course. 

Vaccination  as  a  Peotection  against 
Small-pox. — The  protection  which  vaccina- 
tion affords  against  smaU-pox  is  manifested 
in  two  ways :  first,  by  the  immunity  from 
that  disease  which,  as  a  rule,  it  confers  ; 
secondly,  by  the  modification  which,  when 
immunity  is  not  complete,  it  induces  in  the 
course  and  severity  of  the  disease  in  the 
majority  of  cases.    The  most  precise  of  the 
numerous  facts  which  exist  in  proof  of  this 
are  those  derived  from  the  Small-pox  Hos- 
pital in  London,  where  it  has  been  found 
that,  while  small-pox  in  the  unvaccinated 
patients  runs  an  unmodified  course  in  all  but 
2*6  per  cent.,  its  course  in  vaccinated  patients 
is  modified  in  73  per  cent. ;  and  that  while 
the  death-rate  of  natural  smaU-pox  is  35'55 
per  cent.,  that  of  post-vaccinal  small-pox  is 
but  6'56  per  cent.     This  latter  figure,  ob- 
tained from  cases  admitted  into  the  High- 
gate  Small-pox  Hospital  in  the  years  1836- 
1855,  is  lower  than  would  be  given  from  the 
experience  of  the  Asylums  Board  SmaU-pox 
Hospitals  during  later  years.    The  difference 
is  due,  in  part,  to  the  circumstance  that 
Mr.  Marson  excluded  what  he  called  '  antece- 
dent or  superadded  disease ' ;  in  part  prob- 
ably to  the  greater  fatality  of  small-pox 
during  more  recent  years,  a  circumstance 
which  has  also  shown  itself  among  the  im- 
vaccinated ;  and  in  part  perhaps  to  the  cases 
admitted  to  the  latter  hospitals  belonging  to 
a  more  destitute  class  of  the  community.  In 
the  Asylums  Board  Small-pox  Hospitals, 
where  aU  deaths  are  included,  the  post-vac- 
cinal mortality  has  amounted  to  8  per  cent. 
The  difference  between  35  and  6,  however, 
gives  but  a  feeble  idea  of  the  protection 
which  vaccination  really  affords,  provided  it 
be  thoroughly  done  ;   for  in  nearly  all  the 
fatal  cases  the  vaccination  was  found  to 
have  been  of  an  imperfect  character,  and  had 
not  been  done  in  accordance  with  the  rules 
laid  down  above.   The  following  table  pub- 
lished some  years  ago,  based  on  an  examina- 
tion of  5,000  cases,  gives  the  results  of  Mr. 
n. 


Marson's  observations,  extending  over  twenty 
years : — 

1.  Unvaccinated   35 

2.  Stated  to  have  been  vaccinated 

but  having  no  cicatrix      .       .  23-57 

3.  Vaccinated: — 

(a)  Having  one  vaccine  cicatrix  7*73 

(6)  Having  two  vaccine  cica- 
trices      ....  4-70 

(c)  Having  three  vaccine  cica- 
trices      ....  1*95 

{d)  Having  four  or  more  vaccine 

cicatrices  ....  0'55 

(a)  Having  weU-marked  cica- 
trices      ....  2'52 

0)  Having  badly  marked  cica- 
trices      ....  8-82 

4.  Having  previously  had  small-pox  19 

Dr.  McCombie  and  Dr.  Gayton,  of  the 
Metropolitan  Asylums  Board,  have  recorded 
the  experience  of  hospital-treated  cases  of 
small-pox  in  London  since  Mr.  Marson's 
time.  Dr.  McCombie's  table  relates  to 
the  statistics  of  11,724  cases  of  small- 
pox treated  in  the  hospitals  of  the  Metro- 
poHtan  Asylums  Board  during  the  years 
1871-78.  Dr.  Gayton's  table  relates  to  the 
10,403  cases  which  have  been  imder  his  own 
observation  during  twenty  years  of  public 
service.  The  facts  recorded  by  these  two 
observers  are  entirely  confirmatory  of  Mr. 
Marson's. 

Dr.  Eussell  and  Dr.  Barry,  from  the  experi- 
ence of  the  Glasgow  and  Sheffield  hospitals 
respectively,  have  shown  in  a  diagrammatic 
form  the  influence  of  vaccination  in  modify- 
ing the  smaU-pox  eruption. 

In  1863  Dr.  E.  C.  Seaton  and  Dr.  (now  Sir 
George)  Buchanan  showed  by  means  of  a 
school  census  of  50,000  children  the  relation 
of '  small-pox  attack  '  to  the  quality  of  vacci- 
nation. It  was  recorded  that  of  every  1,000 
children  having  no  vaccine  cicatrices  360 
were  marked  with  small-pox  ;  that  of  1,000 
with  one  vaccine  cicatrix  6'8  had  marks  of 
smaU-pox ;  with  two  cicatrices,  2*49 ;  with 
three  cicatrices,  1*42 ;  and  with  four  or  more 
cicatrices,  0-67. 

Dr.  Cory  has  compared  the  influence  of 
good  with  ineflficient  vaccination  from  another 
standpoint.  He  noted  the  facts  as  to  vacci- 
nation among  147  cases  of  persons  scarred 
with  small-pox  who  came  imder  his  observa- 
tion at  St.  Thomas's  Hospital  and  elsewhere — 
people  all  drawn  fi:om  the  same  class  of  life, 
living  under  similar  sanitary  circumstances. 
In  147  cases,  83  were  admittedly  unvacci- 
nated. In  other  words,  the  5  per  cent,  of 
the  unvaccinated  population  contributed  over 
56  per  cent,  of  the  persons  scarred  with 
small-pox.  The  average  age  of  attack  with 
small-pox  amongst  these  83  persons  was  seven 
years.    On  the  other  hand,  the  95  per  cent. 

4  E 


1164 


VACCINATION 


of  the  vaccinated  population  contributed  64 
of  the  cases,  or  about  43  per  cent,  of  the 
whole  number;  and,  further  classifying 
these  cases  according  to  the  average  age  of 
attack  from  small-pox,  this  was  found  to  be 
nineteen  years  among  those  who  had  three 
or  four  distinct  vaccination  marks.  The 
difference  therefore  between  being  '  unvacci- 
nated  '  or  '  vaccinated  successfully  in  four 
places  '  consists  not  only  in  a  vastly  dimin- 
ished liability  to  any  attack  at  all  in  the  case 
of  the  latter,  but  also  in  a  postponement  of 
the  age  at  which  attack  occurs  amongst  those 
who  recover  their  susceptibiKty  to  small- 
pox after  successful  vaccination  of  the  best 
kind. 

To  produce,  then,  at  least  four  perfect 
vesicles,  leaving  four  characteristic  cicatrices, 
should  be  the  aim  of  every  vaccinator. 

Ee-vaccination. — The  necessity  for  re- 
vaccination — a  term  the  use  of  which  should 
always  be  restricted  to  cases  in  which  vacci- 
nation had  already  been  performed  with 
effect — has  always  been  recognised  in  certain 
cases ;  but  it  is  only  of  late  years  that  its 
importance  as  a  practice,  after  a  certain 
period  of  life,  has  begun  to  be  understood. 
(1)  The  cases  in  which  later  vaccination  is 
most  obviously  required  are  those  in  which 
the  effect  of  the  first  '  vaccination '  has  been 
of  the  irregular  or  spurious  kind  already 
described,  from  which  no  protection  against 
small-pox  can  be  assured.  Circumstances 
must  determine  in  the  case  of  any  particular 
child  how  soon  a  completer  vaccination 
should  be  performed;  but  especial  care 
should  be  taken,  before  proceeding  to  vaccin- 
ate again,  to  scrutinise  the  health  of  the 
child,  and  to  correct  anything  in  it  which 
may  be  found  amiss.  The  re-vaccination 
should  be  done  with  every  precaution  against 
failure,  and  therefore  always,  if  possible,  in 
cases  of  this  kind,  direct  from  the  arm.  If 
it  totally  fail,  it  will  need,  of  com-se,  to  be 
repeated  at  intervals  tiU  some  result  is  ob- 
tained. This  result  may  be  a  complete  suc- 
cess, but  more  frequently  it  will  be  only  a 
modified  success,  with  which,  however,  the 
practitioner  will  have  to  be  content  for  the 
present.  He  will  not  fail,  however,  to  im- 
press the  necessity  for  a  further  re -vaccination 
at  puberty,  or  earlier  if  there  be  any  imme- 
diate danger  of  small-pox.  (2)  When  primary 
vaccination  has  been  successful  to  a  certain 
extent,  but  not  to  the  extent  desired — for 
example,  when  there  have  been  one  or  two 
vesicles  only  instead  of  four  or  more,  but 
these  vesicles  quite  gentiine — re-vaccination 
at  puberty  is  of  great  importance,  but  need 
not,  except  under  circumstances  of  immediate 
exposure  to  smaU-pox,  be  recommended  earlier. 
(3)  Following  the  foregoing  rules,  a  practi- 
tioner who  has  to  decide  the  question  of  re- vac- 
cination in  cases  in  which  he  did  not  himself 
perform  or  see  the  original  vaccination,  and 
who  must  therefore  determine  by  the  marks. 


would  recommend  re-vaccination  as  soon  as 
practicable  in  cases  in  which  the  cicatrices 
wanted  the  true  vaccine  character,  but  would 
advise  waiting  when  they  were  genuine  in 
character  and  wanting  only  in  number.  (4) 
The  systematic  performance  of  re-vaccina- 
tion at  puberty  is  a  practice,  the  importance 
of  which  must  now  be  regarded  as  demon- 
strated. It  is  of  course  infinitely  more  im- 
portant to  those  whose  vaccination  has  been 
incomplete,  than  to  those  whose  vaccination 
has  been  thorough,  but  even  the  best  vacci- 
nated derive  additional  seciurity  from  it. 
When  smaU-pox  is  of  epidemic  intensity, 
even  the  best  vaccinated  adults  incur  appre- 
ciable danger  of  attack ;  but  with  them  the 
disease,  if  it  do  occur,  is  in  the  majority 
of  cases  mild  and  rarely  fatal.  Amongst 
re-vaccinated  adults  attack  is  rarer  stiU  and 
death  is  almost  unknown.  The  reason  why 
the  period  of  puberty,  or  thereabouts,  is  fixed 
on  as  the  time  for  the  systematic  perform- 
ance of  re-vaccination,  is  simply  that  it  is 
only  after  that  period  that  serious  attacks  of 
post-vaccinal  small-pox  are,  as  a  rule,  met 
with. 

WhUe  adhering  generally  to  the  recom- 
mendations of  Dr.  B.  C.  Seaton  respecting 
'  re-vaccination  at  puberty,'  as  a  practice,  the 
present  writer  (Dr.  Edward  Seaton)  would 
draw  attention  to  the  very  important  effects 
produced  in  this  country  by  able  sanitary 
administration  combiaed  with  the '  systematic 
notification  of  infectious  diseases.'  By  the 
help  of  this  system,  which  is  now  very  gene- 
rally adopted  by  sanitary  authorities  through- 
out Great  Britain,  it  should  be  easy,  as  the 
present  writer  knows  from  experience,  for 
sanitary  authorities  to  prevent  the  spread  of 
small-pox.  Always  assuming  our  present 
system  of  primary  vaccination  to  be  main- 
tained, spread  of  small-pox  may  be  checked 
by  isolation  of  the  sick  in  hospitals,  and  by 
freely  offering  opportunities  for  re-vacciaa- 
tion  of  the  best  kind,  when  and  cohere  it  is 
most  needed.  Under  these  conditions,  re- 
vaccination,  as  a  practice,  may  be  safely  left 
to  the  age  of  puberty,  the  sanitary  au- 
thorities being  relied  upon  to  give  special 
warning  of  danger  from  smaU-pox  to  persons 
concerned.  The  period  of  puberty  is  on  the 
whole  most  suitable  for  re-vaccination,  in- 
asmuch as  at  later  periods  of  life  loss  of 
valiiable  time  may  sometimes  be  entailed  by 
the  '  sore  arm '  which  occasionally  follows 
the  operation. 

In  the  case  of  persons  going  to  the  East  or 
to  countries  where  smaU-pox  is  a  prevailing 
disease,  subject  to  no  such  control  asthatwhich 
has  been  established  in  Jenner's  countiy, 
re-vaccination  should  be  recommended  in 
every  case  except  that  of  children  imder  five 
years  of  age  with  first-rate  primary  vaccina- 
tion marks,  or  that  of  persons  who  have 
already  been  successfully  re-vaccinated  in 
adult  life. 
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Alleged  Dangers  of  Vaccination. — The 
tendency  of  parents  to  refer  to  vaccination 
every  disease,  especially  every  cutaneous 
disease,  which  the  child  may  afterwards 
manifest,  is  well  known.    Most  of  such  alle- 
gations are  without  proof  or  probabiUty — 
mere  iUitstrations  of  jpost  hoc,  prox>ter  hoc. 
It  is  quite  possible,  indeed,  that  in  some 
cases  vaccination  may,  like  teething  or  other 
irritative  cause,  hasten  the  evolution  of  a 
constitutional  eruption  which  the  child  was 
incubating ;  but  even  this  is  not  a  common 
occui'rence,  nor  is  it  at  all  within  the  mean- 
ing of  the  allegation.    The  only  real  danger 
which  need  be  considered  here  (the  danger 
of  erysipelas  having  been  already  indicated) 
is  that  of  the  introduction  of  syphilitic  infec- 
tion along  with  the  vaccine.    Such  an  acci- 
dent, though  rare,  is  of  the  most  serious 
consequence  when  it  does  occur,  not  only  on 
accoimt  of  the  injury  inflicted  on  individuals, 
but  from  the  damage  done  by  it  to  the  repu- 
tation of  vaccination  ;  and  every  practitioner 
is  bound  to  the  most  scrupulous  observance 
of  the  precautions  whereby  these  evils  may 
be  avoided.    The  precautions  are  {a)  extreme 
care  in  the  choice  of  vaccinifer ;  (6)  bright- 
ness ajid  cleanhness  of  lancet,  with  careful 
cleansing  after  each  separate  vaccination ; 
(c)  scrupulous  care  in  opening  the  vesicles  of 
the  vaccinifer  not  to  draw  any  blood,  and  not 
to  use  the  lymph  of  any  vesicle  from  which 
Wood  may  accidentally  have  been  drawn; 
and  {d)  care  also  not  to  take  from  lymph- 
vesicles  in  which  there  is  an  areola,  and  in 
which  therefore  the  normal  contents  of  the 
vesicle  will  have  become  mingled  with  the 
products  of  common  inflammation. 

E.  C.  Seaton.      Edward  Seaton. 

VAGINA,  Diseases  of.— Synon.  :  Fr. 
Maladdes  du  Vagin;  Ger.  Krankheiten  der 
■Scheide. 

The  vagina  frequently  participates  in  the 
morbid  processes  which  affect  the  uterus  and 
other_  neighbouring  organs.  The  vaginal 
affection  is  then  a  matter  of  minor  import- 
ance, and  may  not  call  for  special  recogni- 
tion. But  this  organ  is  often  the  seat  of 
independent  diseases,  the  more  important  of 
which  will  now  be  considered. 

1.  Atresia.— Imperforate  vagina  is  met 
with  as  a  congenital  or  acquired  malforma- 
tion.   Congenital  atresia  may  occur  alone  • 
or  it  may  be  compUcated  with  absence,  im- 
perfect development,  or  closure  of  the  orifice' 
of  the  uterus.     Occasionally  the  vagina  is 
bifid,  and  the  atresia  affects  only  one  side 
in  which  the  menstrual  fluid  of  the  corre- 
sponding horn  of  the  uterus  may  accumulate 
producing  the  condition  described  as  hrsmato'- 
holpos  lateralis.    The  occlusion  may,  first 
affect  the  organ  in  its  entire  length ;  or  se- 
condly, for  a  half  or  third  of  its  length,  most 
frequently  towards  the  lower  extremity  •  or 
thurdly,  it  may  be  simply  membranous,  as 


from  a  too  complete  hymen.  The  congenital 
atresia  is  usually  complete,  so  that  the  pas- 
sage to  and  from  the  uterus  is  perfectly  oc- 
cluded. Acquwed  or  accidental  atresia,  on 
the  other  hand,  may  present  any  degree  of 
constriction,  from  a  slight  and  partial  nar- 
rowing of  the  canal  up  to  its  total  oblitera- 
tion. We  find  it  resulting,  first,  from  slough- 
ing after  labour,  when  it  is  firequently  com- 
plicated with  vesical  or  rectal  fistuljB ; 
secondly,  from  sloughing  after  fever ;  thirdly, 
from  chronic  inflammations  and  ulcerations  ; 
foiu-thly,  firom  repeated  applications  of 
caustics. 

Symptoms  and  Diagnosis.  —  There  are 
three  stages  at  which  atresia  of  the  vagina 
may  betray  itself  by  symptoms.    First,  after 
puberty  has  set  in,  the  patient  has  the  usual 
indications  that  ovulation  is  taking  place, 
but  she  suffers  from   amenorrhoea.  The 
uterine  haemorrhage  is  taking  place  ;  but  the 
extravasated  blood  is  detained  above  the 
seat  of  the  occlusion,  and  does  not  appear 
externally.      Secondly,    in    some  women 
dyspareunia  (impossibUity  of  copulation) 
after  marriage  leads   to  the  examination 
which  discovers  the  obstruction.  Thirdly, 
in  the  acquired  variety  the  difficulty  is  often 
only  discovered  in  consequence  of  the  dd/s- 
tocia  that  results  from  the  resistance  offered 
to  the  advance  of  the  festal  head  by  the 
constriction  of  the  canal.     The  physical 
examination  may  discover,  first,  on  abdomi- 
nal  palpation,  a  swelling  in  the  hypogastric 
or  inguinal  region,  due  to  the  accumulation 
of  menstrual  fluid  in  the  upper  parts  of  the 
sexual  canals.    Secondly,  on  vaginal  explora- 
tion being  attempted,  either  the  finger  is  soon 
arrested  within  the  labia,  or  a  bulging  fluc- 
tuating  pouch  is  felt.     Thirdly,  we  then 
examine  per  rectum  or  per  vesicam  with 
sound  or  finger,  or  through  these  cavities 
simultaneously,  combining  the  exploration  by 
means  of  the  fingers  of  one  hand  through  the 
available  openings  in  the  pelvic  floor,  with 
pressure  and  palpation  with  the  other  hand 
above  the  pelvic  brim.    The  exact  seat  and 
extent  of  the  occlusion  can  thus  be  detected, 
and  at  the  same  time  an  estimate  can  be 
formed  of  the  amount  of  accumulation  that 
may  have  taken  place  above  it. 

Prognosis.  —  (1)  Where  the  obstructing 
membrane  is  thin,  it  may  give  way  at  a  men- 
strual period,  or  under  a  gangrenous  process. 
(2)  The  sac  formed  by  the  dilated  uterine  or 
Fallopian  cavities  may  burst,  and  pour  its 
contents  into  the  peritoneal  cavity.  (3)  In  a 
considerable  proportion  of  cases  early  meno- 
pause comes  on,  and  lessens  the  risk.  (4) 
Patients  Avho  suffer  from  atresia  vagina3,  even 
when  they  have  been  relieved  by  operative 
measures,  are  said  to  show  a  tendency  to  die 
of  consumption. 

_  Treatment.— In  view  of  the  dangers  asso- 
ciated with  the  accumulation  of  menstrual 
fluid  in  the  genital  canals,  the  indication 
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usually  becomes  very  clear  for  its  evacua- 
tion by  perforating  the  obstructing  tissues. 
But  this  operation  has  often  been  followed  by 
disastrous  results.  Not  to  speak  of  the  risks 
of  vrounding  the  bladder  or  rectum,  or  of  set- 
ting up  pelvic  cellulitis,  in  cases  where  there 
is  total  absence  of  the  vagina,  and  a  canal 
needs  to  be  tunnelled  to  the  uterus,  emptying 
of  a  hsematometra  and  hsematokolpos  has 
been  followed  by  death,  sometimes  from  septi- 
csemia,  sometimes  from  bursting  of  the  sac 
above  when  pressure  is  made  on  it ;  or  dan- 
gerous inflammation  has  been  set  up  in  the 
pelvic  organs.  Care  must  be  taken  never  to 
empty  the  sac  by  pressure  from  above,  but  by 
washing  it  out  with  a  warm  antiseptic  fluid 
through  an  opening,  which  may  be  made 
under  antiseptic  precautions.  Where  the 
atresia  has  been  extensive,  there  is  a  strong 
tendency  to  its  repeated  closure.  This  must 
be  averted  by  making  the  patient  wear  a 
glass  or  vulcanite  tube,  filled  with  cotton 
wadding  soaked  in  carbolised  oil,  through 
which  the  uterine  cavity  can  be  occasionally 
washed  out  untU  it  has  collapsed.  This  must 
be  worn  for  some  months,  until  the  vaginal 
canal  has  fully  cicatrised  around  it. 

2.  Displacements.  —  When  the  peri- 
nseum  has  become  relaxed  or  lacerated, 
hernia  of  the  pelvic  contents  is  apt  to  occur  to 
a  greater  or  less  extent.  The  descent  of  the 
uterus  in  such  cases  has  commonly  been  re- 
garded as  their  most  important  feature,  and 
they  have  generally  been  described  as  pro- 
lapsus uteri.  When  the  protrusion  or  hernia- 
tion, however,  is  complete,  the  walls  of  the 
hernial  sac  are  formed  chiefly  by  the  walls  of 
the  vagina,  and  we  get  the  most  extensive 
displacement,  or  inversion,  of  the  vagina. 
The  symptoms  and  treatment  of  this  inver- 
sion belong  to  the  history  of  uterine  dis- 
placements. But  we  may  have  displacement 
of  one  or  other  of  the  vaginal  walls  as  an  in- 
dependent mischief,  or  as  the  most  prominent 
disturbance,  in  a  case  where  the  retentive 
power  of  the  pelvic  floor  is  impaired.  If  the 
anterior  wall  of  the  vagina  descend,  it  car- 
ries with  it  the  back  wall  of  the  bladder— 
cystocele.  If  the  posterior  vaginal  wall 
descend,  it  brings  with  it  the  anterior  wall  of 
the  rectum — rectocele. 

Treatment. — The  treatment  of  these  con- 
ditions is  either  palliative  or  radical.  The 
palliative  treatment  is  effected  by  the  use  of 
astringent  injections,  and  the  application  of 
vaginal  pessaries — such  as  the  Hodge  pes- 
sary with  cross  bars  towards  its  lower  end. 
The  radical  treatment  implies  a  plastic 
operation  for  repair  of  the  relaxed  or  rup- 
tured perinseum,  or  for  producing  a  contrac- 
tion in  the  displaced  vaginal  wall. 

3.  Foreign  Bodies.  —  The  vaginal 
canal  is  sometimes  found  occupied  by  foreign 
bodies.  Every  gynaecologist  has  met  with 
cases  where  pessaries  have  been  left  in  for 
years,  untU  by  their  presence  and  pressure 


they  began  to  set  up  ulcerative  processes  in 
the  vaginal  walls.  Introduced  at  first  with 
a  useful  object,  and  producing  for  a  time  a 
beneficial  effect,  their  presence  has  sometimes 
been  forgotten,  until  the  discharges  they  ex- 
cited have  recalled  attention  to  them.  But 
bodies  of  quite  another  kind  are  sometimes 
met  with,  usually  introduced  by  patients 
with  onanistic  propensities.  Corks,  pieces 
of  wood,  pomade-pots,  fir-tops,  dram-glasses, 
&c.,  have  been  met  with  in  such  cases.  Por- 
tions of  glass  specula  and  of  glass  syringes 
have  sometimes  broken  off  in  the  hands  of 
practitioners  or  patients.  Ascarides  and 
other  parasites  seem  occasionally  to  make 
their  way  from  the  anus  into  the  vagina. 

Some  of  these  foreign  bodies  are  very  easy 
of  removal.  Others  are  a  source  of  great 
difficulty — those  more  especially  which  have 
become  embedded  to  some  extent  in  the 
vaginal  walls.  Thus  it  may  become  neces- 
sary to  anaesthetise  the  patient,  to  lay  hold 
of  the  foreign  body  with  a  polypus  forceps  or 
vulsellum,  and  to  detach  it  with  the  fingers  or 
with  a  knife  from  the  tissues  that  have  gra- 
nulated round  it,  before  it  can  be  withdrawn. 

4.  Inflammation.  —  Synon. :  Colpitis; 
Vaginitis.— A'pa.vt  from  gonorrhoeal  inflam- 
mation of  the  vagina,  we  may  have  colpitis 
of  a  non-specific  character,  either  as  a  prim- 
ary disease,  originating  in  itself,  or  spreading 
to  it  from  the  neighbouring  structures.  The 
causes  of  inflammation  commencing  in  the 
vagina  are  found  iu  chills  (puerperal  or  men- 
strual) ;  injuries  (as  from  rude  use  of  obste- 
tric and  gynsecological  instruments);  pro- 
longed presence  of  pessaries;  excessive 
coition ;  irritants  (as  in  cases  where  nitrate 
of  silver  applied  to  the  cervix  has  acted  on 
the  vaginal  mucosa) ;  neoplasms ;  and  some 
of  the  fevers.  In  elderly  women  we  meet 
with  a  colpitis  senilis  or  vetularum  (Ruge),. 
the  cause  of  which  is  not  easily  traceable,  in 
which  the  mucous  membrane,  especially  of 
the  upper  part  of  the  vaginal  tube,  sheds  its 
epithelial  covering  in  patches,  becomes 
studded  here  and  there  with  papillary 
granulations,  and  shows  a  tendency  to  cica- 
tricial contractions.  In  other  women  the 
colpitis  in  its  acute  forms  is  found  as  a 
catarrh  of  the  mucosa,  attended  with  swell- 
ing, rapid  desquamation  of  epithelial  cells, 
and  exudation  of  a  serous  fluid,  which,  mixed 
with  the  granular  cells,  produces  a  milky 
discharge.  In  the  chronic  forms  the  discharge 
becomes  more  creamy  or  piurulent  as  the 
exudation  is  less  copious,  and  there  is  more 
exfoliation  of  degenerated  and  often  unripe 
epithehal  cells  ;  and  then  the  STirface  is  often 
thickly  strewn  with  red  papillae,  over  which 
the  epithelium  is  almost  destroyed.  The 
symptoms  are  local  discomfort,  and  leucor- 
rhceal  discharges  of  various  kinds  ;  and  the 
diagnosis  is  made  by  examination  of  the  dis- 
charge, and  exposure  of  the  affected  surface 
by  means  of  the  speculum. 
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Teeatment. — The  treatment  in  the  acute 
fitage  is  directed  to  keeping  the  part  at  rest, 
and  using  sedative  injections.  In  the  chronic 
forms  the  use  of  the  injection  or  douche  must 
be  steadily  persevered  in.  The  canal  must  be 
washed  out  with  a  stream  of  hot  water,  in 
the  last  pint  of  which  alum  or  some  other 
astringent  has  been  dissolved.  Where  an 
acute  process  is  Hkely  to  become  chronic,  or 
in  the  chi-onic  forms  attended  with  granula- 
tions on  the  surface,  it  is  well  to  apply  with 
a  mop  or  brush  a  solution  of  nitrate  of  silver 
containing  half  a  drachm  to  the  ounce. 
Frequently  the  use  of  pessaries  of  oxide  of 
zinc,  bismuth,  or  iodide  of  lead  proves  useful 
in  cases  where  patients  have  difficulty  in 
using  the  syringe  or  douche.  In  the  colpitis 
senilis  the  distress  which  the  patient  feels 
from  the  irritating  discharge  is  best  relieved, 
and  the  unhealthy  surface  is  most  speedily 
brought  to  heal,  by  the  application  of  bis- 
muth powder,  through  a  speculum  or  other 
tube,  to  the  mucous  membrane,  after  washing 
or  wiping  away  the  secretion  ;  or  an  injection 
of  boric  acid  with  cocaine  may  be  used. 

5.  Injuries. — It  is  principally  in  con- 
nexion with  labour  that  the  vaginal  walls  are 
liable  to  be  injured.  Not  only  in  operative 
cases  where  the  walls  may  get  bruised  and 
torn,  or  in  tedious  cases  where  the  walls  are 
so  long  compressed  that  they  may  afterwards 
slough  and  become  the  seat  of  fistulae,  but 
even  in  ordinary  cases  the  vaginal  mucous 
membrane  is  almost  always  fissured,  or  torn 
more  or  less  deeply,  at  its  lower  extremity. 
These  lacerations  are  mainly  important 
because  of  their  liability  to  become  the  chan- 
nels through  which  septic  matters  are  ab- 
sorbed in  the  puerperal  patient.  In  every 
case  where  there  is  a  chance  of  infection,  the 
canal  should  be  syringed  vsdth  a  solution  of 
creoHn,  or  perchloride  of  mercury,  or  carbolic 
acid  ;  and  it  is  a  further  safe  precaution  to 
keep  the  raw  surface  dusted  with  a  powder 
of  several  grains  of  .  starch  combined  with 
one  grain  of  sahcylic  acid,  or  with  iodoform 
and  bismuth. 

6.  Neoplasms — Fibromata  affect  most 
firequently  the  anterior  wall  of  the  vagina. 
They  may  be  either  sessile  or  pedunculated. 
They  do  not  give  rise  to  much  distress, 
except  firom  their  pressure  on  the  bladder, 
or  from  their  protruding  through  the  vulva. 
Extirpation  affords  the  only  cure,  and  in 
carrying  out  the  operation  care  has  to  be 
taken  to  avoid  injuring  the  bladder  or  ure- 
thra when  they  are  seated  anteriorly,  and  the 
rectum  when  they  spring  from  the  posterior 
wall.  8a/rcomata,  round-celled  or  spindle- 
celled,  have  been  in  some  few  cases  found 
springing  from  the  vaginal  walls.  They  have 
sometimes  been  described  as  growing  from 
the  submucous  tissue ;  and  the  writer  has 
seen  them  in  two  instances  develop  from  the 
submucous  tissue  of  the  back  wall.  In 
other  cases  the  growths   arose  from  the 


mucous  membrane.  Early  extirpation  is 
indicated.  These  growths  tend  to  recur. 
Ca/rcinoma,  more  markedly  even  than  the 
other  neoplasms,  is  oftener  a  secondary 
than  a  primary  affection  in  the  vaginal 
walls.  It  may,  however,  originate  in  the 
vagina  itself,  running  a  course  at  least  as 
rapid  as  in  the  uterus,  and  usually  leading 
early  to  infiltration  of  the  inguinal  glands. 
It  only  admits  of  palliative  treatment.  Cys- 
tomata,  like  the  simple  sohd  tumours,  are 
most  frequent  on  the  anterior  wall.  The 
contents  are  usually  pale,  and,  where  they 
have  attained  the  size  of  a  walnut,  watery. 
In  the  smaller  cysts  the  contents  are  more 
viscid.  Some  seem  to  result  from  cavities 
into  which  blood  has  been  extravasated,  and 
then  the  contents  are  brownish.  They  must 
be  fi-eely  evacuated,  and  iodine  or  nitrate  of 
silver  applied  to  their  lining  membrane  ; 
otherwise  they  are  apt  to  be  re-filled. 

7.  Vaginismus. — Under  this  designa- 
tion has  been  described  an  affection  of  the 
vaginal  orifice,  which  is  not  infrequent 
among  recently  married  women,  and  which 
utterly  unfits  the  subjects  of  it  for  enduring 
coition.  In  some  of  them  the  hymen  is  un- 
ruptured, and  there  are  excoriations  at  its 
base,  towards  the  navicular  fossa.  More 
frequently  the  hymen  has  been  infringed,  but 
the  lacerations  have  not  healed,  or  fissures 
have  formed  at  the  roots  of  the  hymeneal 
flaps,  and  a  chronic  inflammation  is  set  up  in 
the  tissues,  which  renders  them  exquisitely 
sensitive.  In  such  a  condition  any  touch, 
even  of  the  finger,  causes  intense  pain,  and 
when  an  attempt  is  made  to  pass  through  the 
orifice,  the  constrictor  vaginae  and  the  lower 
fibres  of  the  levator  ani  are  thrown  into  a 
tenesmic  state,  which  prolongs  the  suffering. 
The  leading  symptom  is  the  distressing  dys- 
pareunia  ;  and  the  diagnosis  is  made  by  the 
touch  of  the  finger,  supplemented  by  inspec- 
tion. An  examination  can  often  be  effected 
only  when  the  patient  is  placed  under  an 
auEesthetic. 

Treatment. — Treatment  of  a  paUiative 
kind  may  be  attempted,  making  the  patient 
use  sitz-baths  and  apply  emollients  and 
sedatives.  But  it  is  far  more  satisfactory 
to  have  recourse  to  radical  measures.  The 
patient  being  under  the  influence  of  chloro- 
form, the  fragments  of  the  hymen  should 
be  pared  or  clipped  off.  An  incision  should 
be  made  on  each  side  of  the  vaginal  open- 
ing towards  its  posterior  aspect,  running  in 
a  direction  outwards  and  backwards,  and 
passing  through  the  whole  thickness  of  the 
mucous  membrane  and  some  portion  of  the 
thickness  of  the  constrictor  muscle.  The 
points  of  four  fingers  of  the  hand,  gathered 
together  and  weU  greased,  should  then  be 
passed  through  the  dilated  opening,  so  as 
fuUy  to  distend  it,  and  produce  complete 
relaxation  of  the  sphincter.  With  due  care 
the  bleeding  is  trifling;  the  wound  heals 
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kindly ;  and  undue  contraction  is  prevented 
by  making  the  patient  wear,  for  half  an  hour 
or  longer  twice  a  day,  a  thick  vaginal  bougie. 
For  a  time  the  introduction  of  the  bougie  is 
reseated,  but  the  pain  passes  off  when  it  is 
kept  in  position  ;  and  after  a  few  days  its 
passage  ceases  to  be  painful.  This  operation 
can  be  carried  out  with  a  very  confident  ex- 
pectation that  the  dyspareunia  will  disappear; 
and  if  no  other  complication  be  present,  the 
probability  is  that  conception  will  ensue. 

Alexander  Eussell  Simpson. 

VALENCIA,  on  the  East  Coast  of 
Spain.  —  A  dry,  variable,  mild,  winter 
climate  ;  and  important  sea-bathing  station. 
Mean  winter  temperature,  57°  F.  Prevailing 
winds  E.  (moist),  W.  and  S.W.  (rough).  See 
Clhmate,  Treatment  of  Disease  by. 

VALS,  in  Arddche,  Prance. — Alka- 
line waters.    See  Mineral  Waters. 

VALVES,  Diseases  of.— See  Heart, 
Valves  and  Orifices  of,  Diseases  of;  and 
Pylorus,  Diseases  of. 

VARICELLA  (dim.  of  Va/riola).—A 
synonym  for  chicken-pox.  See  Chicken- 
Pox. 

VARICOCELE  {varix,  a  dilated  vein; 
and  KTjXr],  a  tumour). — Synon.  :  Fr.  Varico- 
cele ;  Ger.  Krampfaderhrucli. 

Definition. — A  dilated,  elongated,  and 
tortuous  condition  of  the  veins  of  the  sper- 
matic cord,  due  either  to  increased  pressure 
within  the  vessels,  or  to  diminished  resistance 
in  the  walls  of  the  vessels  and  the  surround- 
ing structures. 

Pathology. — The  testicle,  probably  like 
other  glands,  receives  supplies  of  blood 
varying  with  its  activity ;  and  the  veins  are 
numerous  and  tortuous,  freely  anastomose, 
are  hable  to  intermittent  compression  in  their 
passage  through  the  inguinal  canal  from 
muscular  contraction,  and  terminate  on  each 
side  in  a  single  vein,  which,  like  the  com- 
panion artery,  is  remarkable  for  its  great 
length  and  small  size.  These  conditions  are 
favourable  to  the  production  of  dilatation  and 
varicosity.  Diminished  resistance  in  the 
waUs  of  the  vessels  and  surrounding  struc- 
tiures  is,  however,  probably  the  chief  cause. 
Varicocele  is  so  much  more  frequent  in  the 
left  than  in  the  right  spermatic  cord,  and 
when  present  in  both  is  so  much  larger  in 
the  left,  that  the  inferior  muscular  develop- 
ment of  the  left  side  of  the  body  from  pre- 
dominant use  of  the  right  is  very  possibly  a 
predisposing  cause.  The  termination  of  the 
left  spermatic  vein  at  right  angles  in  the 
renal  vein,  as  compared  with  the  termination 
of  the  right  vein  at  an  acute  angle  in  the 
inferior  vena  cava,  and  the  relation  of  the 
left  vein  to  the  sigmoid  flexure,  have  been 
suggested  as  possible  exciting  causes ;  but 
their  influence,  if  any,  must  be  slight. 
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Symptoms. — Varicocele  is  generally  pain- 
less, but  is  sometimes  associated  with  neur- 
algia or  hyperajsthesia  of  the  testicle.  The 
subjects  of  it  sometimes  complain  of  a  feeling 
of  weight  or  uneasiness  in  the  part,  after 
standing  or  prolonged  exercise  ;  and  in  ex- 
treme cases,  when  the  scrotum  is  very  much 
relaxed,  labouring  men  have  found  it  a 
mechanical  hindrance  in  their  work.  The 
testicle  is  in  many  cases  normal,  but  is 
sometimes  soft  and  even  atrophied,  but  these 
conditions  of  the  testicle  are  probably  the 
result  of  other  causes,  and  not  of  the  vari- 
cocele. In  such  cases  the  patient  is  gene- 
rally very  hypochondriacal. 

Diagnosis. — The  diagnosis  is  easy.  The 
veins  can  be  readily  felt,  and  have  been 
aptly  compared  to  a  bag  filled  with  worms. 

Treatment. — In  slight  cases  of  varicocele 
no  treatment  is  required.  The  use  of  a  light 
truss,  with  pressure  sufficient  to  take  off  the 
weight  of  the  superincumbent  column  of 
blood  from  the  spermatic  veins,  without 
interfering  with  the  current  of  blood  through 
the  spermatic  artery,  has  been  recommended 
with  advantage.  A  well-fitting  suspensory 
bandage,  cold  bathing,  avoidance  of  constipa- 
tion, and  tonics,  will  sufl&ce  for  most  cases ; 
but  if  operative  interference  be  requisite,  the 
writer  has  found  excision  of  the  veins,  with 
antiseptic  precautions,  most  satisfactory. 
Subcutaneous  ligature  and  division  of  the 
veins  have  been  recommended ;  but  the 
result  is  always  imcertain,  and  sometimes 
unsuccessful. 

Jeremiah  McCarthy. 

VARICOSE  VEINS.— -See  Veins,  Dis- 
eases of ;  and  Varicocele. 

VARIETIES  OP  DISEASE.  — See 

Disease,  Types  and  Varieties  of. 

VARIOLA  {varius,  spotted).  —  A  sy- 
nonym for  small-pox.    See  Small-Pox. 

VARIOLOID  {variola,  small-pox;  and 
elbos,  form). — This  term  has  been  applied  to 
a  mUd  form  of  variola,  the  disease  being 
modified  by  previous  vaccination  or  inocula- 
tion.   See  Small-Pox. 

VEGETABLE  PARASITES.— See 
Parasites. 

VEGETABLE  POISONS.— -See  Poi- 
sonous Food  ;  Mushrooms,  Poisoning  by  ; 
and  Poisons. 

VEGETATIONS. — In  modern  patho- 
logy this  term  is  generally  applied  to 
growths  and  deposits  connected  with  the 
valves  of  the  heart  {see  Heart,  Inflammation 
of).  The  name  is  also  given  to  excessive 
granulations  on  wounds,  and  to  warty 
growths  in  any  situation. 
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VEINS,  Diseases  of.  — Synon.  :  Fr. 

Maladies  des  Veines;  Ger.  Kranlcheiten  der 
Adern. 

The  diseases  of  veins  will  be  described  in 
the  following  order:  (1)  Inflammation;  (2) 
Varix;  (3)  Hypertrophy;  (4)  Atrophy;  (6) 
Degenerations ;  (6)  Phleboliths  ;  (7)  Womids ; 
(8)  Air  in  Veins;  (9)  Parasites;  and  (10)  New- 
Gro^vths,  Neither  thrombosis  nor  pyaemia, 
except  in  so  far  as  they  affect  the  vessel-walls, 
will  be  disciassed  here.  Until  late  years,  the 
term  '  phlebitis  '  included  these  diseases  and 
many  others,  but  they  have  been  gradually 
separated  now  {see  Pyemia  ;  and  Throm- 
bosis). The  subject  of  the  entrance  of  air 
into  veins  is  also  separately  considered.  See 
Veins,  Entrance  of  Air  into. 

1.  Inflammation. — Synon.:  Phlebitis; 
Fr.  Fhlehite ;  Ger.  Venenentziindxmg. 

Definition. — Inflammation  of  the  coats  of 
a  vein. 

Classification. — Cases  of  phlebitis  may 
be  classified :  (1)  according  to  the  intensity 
of  the  inflammation — acute,  subacute,  or 
chronic;  (2)  according  to  the  result  of  the 
inflammation — whether  the  formation  of 
new  tissue  (plastic)  or  suppuration  (suppura- 
tive) ;  (3)  according  to  the  layer  of  the  venous 
wall  primarily  or  chiefly  affected — endo-, 
meso-,  and  exo-,  to  which  may  be  added 
as  closely  associated  peri-phlebitis ;  or  (4) 
according  to  the  cause  of  the  phlebitis,  e.g. 
septic.  Practically,  however,  we  may  dis- 
cuss the  subject  imder  two  heads,  namely, 
endophlebitis  and  periphlebitis. 

Etiology. — The  following  are  more  or  less 
well  estabhshed  causes  of  phlebitis  : — 

Mechanical  injury. — Ttiis  frequently,  but 
not  necessarily,  leads  to  the  formation  of  a 
thrombus — a  further  source  of  mechanical 
irritation.  A  wound  of  a  vein  is  generally 
lost  sight  of  in  the  injury  of  surrounding 
parts;  but  the  degree  of  inflammation  re- 
sulting in  the  vein- wall,  like  that  in  the 
wound  at  large,  will  depend  upon  whether 
the  injury  is  or  is  not  accompanied  by 
infection  v?ith  pyogenic  organisms,  or 
whether  these  subsequently  gain  access  to 
the  injured  spot.  The  effect  of  chronic  strain 
is  shown  in  the  thickening  and  sclerosis  of 
the  wall  of  a  varicose  vein. 

The  formation  of  a  thrombus. — For  the 
causes  of  this  see  Thrombosis.  Here  it  will 
suffice  to  say  that  a  certain  unknown  degree 
of  alteration,  by  injury  or  disease,  of  the  endo- 
thehal  layer  of  a  vein  will  induce  the  formation 
of  a  clot,  and  that  this  is  favoured  by  slow- 
ness of  the  circulation  and  by  some  blood- 
states.  The  clot  is  an  irritant,  sUght  or  in- 
tense. When  the  thrombus  quickly  clears 
up,  and  the  vein  becomes  patent,  we  may  pre- 
simie  that  the  changes  in  the  vein-wall  have 
been  but  shght;  when  the  thrombus  is  the 
seat  of  infective  softening,  the  wall  of  the 
vein  may  suppurate  or  necrose.  Between 
these  two  extremes  come  the  changes  accom- 


panying the  'organisation  of  a  clot,'  and  the 
conversion  of  it  and  the  vein-wall  into  a  mass 
of  fibrous  tissue. 

The  existence  of  an  inflammation  in  the 
tissues  through  which  the  vein  passes. — 
"When  a  periplilebitis  exists,  whether  acute 
or  chronic,  it  tends  to  spread  to  the  wall  of 
the  vein,  involving  first  the  adventitia,  and 
extending  inwards  until,  perhaps,  sufficient 
change  of  the  intima  is  produced  to  cause 
thrombosis.  The  intensity  of  the  phlebitis 
varies  with  that  of  the  surrounding  inflam- 
mation, but  it  does  not  follow  that  a  venous 
wall  exposed  in  an  abscess  will  become  the 
seat  of  abscess,  nor  even  that  it  wiU  be 
thrombosed,  for  the  vein  is  not  one  with  the 
tissue  in  which  it  hes.  StUl,  it  is  not  difficult 
for  organisms  in  tissues  round  about  a  vein 
to  invade  the  wall  of  the  vein,  to  excite  in  it 
a  jprocess  similar  to  that  going  on  around  it, 
and  to  penetrate  to  any  thrombus  which  may 
form  within  it,  causing  it  to  undergo  infective 
softening.  The  veins  suffer  in  organs  and 
parts  which  are  the  seats  of  chronic  scler- 
osing processes,  which  extend  to  their  ex- 
ternal coats,  causing  fibroid  thickening,  and 
contraction  of  their  lumina.  Gummatous 
and  tubercidar  infiltrations  of  veins  passing 
through  parts  which  are  the  seats  of  late 
syphilitic  or  tubercular  lesions  occur  ;  and  the 
degeneration  of  a  tubercular  lesion  of  a  vein- 
wall  may  lead  to  discharge  of  the  contents  of 
the  focus  into  the  circulation,  and  a  more  or 
less  vndespread  outbreak  of  tuberculosis. 

But  syphilis  and  tubercle  may  affect 
the  walls  of  veins  directly,  giving  rise  to 
small  gummata  and  discrete  tubercles  in 
the  walls.  The  former  lead  to  changes  simi- 
lar to  those  in  syphilitic  arteritis.  Either 
syphilitic  or  tubercular  inflammation  may 
lead  to  sclerosis  of  the  wall  with  contraction 
of  the  lumen,  and,  very  hkely,  thrombosis. 

A  hyperplastic  phlebitis  is  described,  cor- 
responding to  endarteritis  obliterans,  but  it 
is  even  less  common,  and  the  subendothehal 
thickenings  are  much  less  marked.  The 
cause  is  imknown. 

There  is  no  a  priori  reason  why  acute 
inflammation  excited  by  the  presence  of 
organisms  should  not  start  in  the  external 
and  middle  coats  of  veins,  which  are  vascular ; 
but  there  seems  to  be  no  pathological  evidence 
of  its  occurrence.  On  the  other  hand,  it  seerns 
probable  that  blood-borne  germs  do  settle  in 
the  intima  of  veins  in  acute  necrosis  and  in 
pyaemia,  and  induce  such  changes  as  lead  to 
thrombosis.  Again,  if  the  changes  in  acute 
rheumatism  in  the  non-vascular  cardiac 
valves  are  not  always  due  to  organisms 
settling  upon  them,  but  are  caused  by  some 
irritant  in  the  blood,  the  vessels  may  be 
similarly  affected ;  there  is,  however,  nothing 
but  theory  to  support  this  view.  The  re- 
current phlebitis  to  which  the  gouty  are 
Uable  may  possibly  own  a  pathology  of  this 
kind. 
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To  sum  up :  the  great  causes  of  phlebitis 
are  injury,  the  irritation  of  a  thrombus,  and 
the  spread  of  inflammation  from  without. 

Morbid  Anatomy  and  Histology.— When 
a  thrombus  forms,  contraction  of  the  vessel- 
wall  and  uniform  reddish  staining  of  the 
intima  occmr,  exactly  corresponding  to  the 
clot.  The  inner  waU  presents  longitudmal 
folds,  easily  obliterated  by  distension.  More 
or  less  injection  of  the  vasa  vasorum,  more 
or  less  fluid  and  ceUular  infiltration,  and  con- 
sequent swelling  and  softening  of  the  vein- 
wall,  ensue,  in  proportion  as  the  clot  is  more 
or  less  irritant.  If  the  clot  soon  disappears, 
return  to  the  normal  is  easy.  If  the  clot 
organises,  contraction  of  the  vein  upon  the 
clot  goes  on ;  the  clot  is  freely  infiltrated  by 
leucocytes  from  the  vasa  vasorum,  and  pro- 
portionately decolorised ;  new  vessels  form  ; 
fibrous  tissue  develops ;  and  wall  and  clot  are 
converted  into  a  cord  of  connective  tissue,  in 
which  the  structure  of  the  vein  may  for  a  long 
time  remain  more  or  less  distinct.  If  the  clot 
undergoes  infective  softening  or  putrefaction, 
the  swelling  and  softening  of  the  wall  reach 
their  greatest  height  ;  haemorrhagic  points 
and  small  collections  of  pus  may  be  visible 
to  the  naked  eye  ;  under  the  microscope  the 
wall  is  densely  infiltrated  with  white  and  red 
corpuscles ;  and,  finally,  loss  of  fine  structure 
and  imperfect  staining  may  indicate  death  of 
the  part.  The  thrombus  which  has  imder- 
gone  infective  softening  may  thus  give  rise 
to  an  abscess  about  the  vein,  and  may  burst 
through  the  venous  wall — the  most  favour- 
able termination ;  for  it  may  ward  off  rupture 
of  the  central  end  of  the  clot  into  the  circula- 
tion, and  consequent  septic  embolism.  These 
changes  are  well  seen  in  cases  of  pyaemia, 
and  in  thrombosed  veins  starting  from  septic 
ulcers  or  wounds. 

Exactly  the  same  state  of  matters  may  be 
produced  by  a  septic  inflammation  extending 
from  without  to  the  venous  wall,  and  leading 
to  thrombosis  and  infective  softening  of  the 
thrombus,  e.g.  in  thrombosis  of  the  petrosal 
and  lateral  sinuses  in  middle-ear  disease. 

Symptoms. — Thrombosis  of  a  vein — gene- 
rally of  the  leg — is  usually  spoken  of  as 
'phlebitis.'  The  patient  complains  of  pain 
in  the  part,  either  dull  aching  or  sharp  shoot- 
ing ;  and  on  examination  one  feels  a  firm 
rounded  cord,  if  the  affected  vein  is  superfi- 
cial. The  part  is  somewhat  tender,  there  is 
usually  slight  oedema  around  the  cord,  and 
the  skin  over  it  may  be  slightly  or  markedly 
reddened ;  these  symptoms  being  due,  appa- 
rently, to  thrombosis  causing  a  phlebitis  and 
periphlebitis.  Some,  however,  believe  that 
these  symptoms  may  arise  from  phlebitis 
without  thrombosis,  an  inflammation  spread- 
ing outwards  from  the  wall  of  the  vein.  In 
the  case  of  deep  veins  of  no  great  size  there 
may  be  no  symptoms  at  all  to  indicate  the 
occurrence  of  simple  thrombosis,  and  it  is 
evident  from  what  we  see  in  superficial  veins 


that  thrombi  may  cause  very  little  irritation. 
When  the  vein  thrombosed  is  a  main  one 
more  or  less  widespread  oedema  results,  but 
this  is  a  symptom  of  thrombosis,  not  of 
phlebitis. 

When  the  thrombus  undergoes  infective 
softening,  the  vein-wall  and  the  tissues  for 
some  distance  round  about  it  become  the  seat 
of  an  intense  inflammation,  the  signs  of  which 
are  obvious  in  the  case  of  superficial  veins  ; 
and  in  deep  veins,  like  the  jugular,  fulness 
and  tenderness  along  its  course  may  be  dis- 
covered. On  the  other  hand,  nothing  used  to 
be  commoner  than  the  occurrence  of  pyaemia, 
without  any  symptoms  to  guide  the  surgeon 
to  the  vein  which  was  occupied  by  the  break- 
ing-down clot,  unless  a  characteristic  oedema 
was  present. 

No  fresh  symptoms  accompany  the  spread 
of  inflammation  'to  the  wall  of  a  vein  passing 
through  a  focus  of  inflammation,  unless,  again, 
thrombosis  of  it  occm-s  and  induces  oedema. 

Formerly,  when  almost  aU  wounds  suppu- 
rated, the  thrombi  which  formed  in  veins, 
cut  across  in  operations,  were  frequently  in- 
fected with  pyogenic  and  septic  organisms, 
and  the  veins  of  bones  which  did  not  collapse 
on  section  were  more  liable  than  those  of  soft 
parts  to  infection.  The  result  of  the  infection 
was  sometimes  a  continued  thrombosis  of 
the  vein,  with  infective  softening  of  the  clot, 
and  thus  arose  a  progressive  phlebitis  and  a 
progressive  inflammation  of  the  tissues  about 
the  inflamed  vein  which,  perhaps,  ended  in 
abscess.  On  the  other  hand,  a  very  similar 
clinical  result  was  produced  by  a  septic  in- 
flammation of  the  lymphatics  around  the 
vein,  leading  to  abscess  in  their  course  and, 
perhaps,  to  phlebitis  by  extension,  and  throm- 
bosis with  infective  softening.  These  two 
conditions,  foreriumers  of  pyaemia,  went  by 
the  name  oisuppuratwe phlebitis,  and  ranked 
high  among  the  septic  diseases  of  wounds. 

Prognosis. — In  a  simple  phlebitis,  not  con- 
nected with  a  septic  wound  or  an  inflamed 
mucous  membrane,  the  prognosis  is  good,  as 
regards  Life.  Serious  embolism  is  the  danger, 
but  with  ordinary  care  the  probability  is  that 
the  clot  wUl  completely  disappear,  and  the 
vein  become  again  pervious,  or  that  it  will 
become  organised,  and  the  vessels  of  the  new 
connective  tissue  will  establish  a  more  or  less 
complete  coromunication  between  the  parts 
above  and  below  the  obstruction.  Thus 
oedema  will  be  more  or  less  completely  re- 
moved. In  infective  phlebitis  and  throm- 
bosis the  prognosis  is  almost,  if  not  quite,  as 
serious  as  in  former  days. 

Treatment. — In  aU  forms  of  phlebitis  we 
must  ensure  absolute  rest  by  confining  the 
patient  to  bed,  and  by  fixing  the  whole  limb 
between  sand-bags,  or  by  means  of  splints. 
This  is  essential  to  procure  diminution  of 
pain,  and  to  lessen  the  chance  of  breaking  off  a 
fragment  of  the  clot,  whereby  fatal  embohsm 
might  be  caused.    Glycerine  and  belladonna 
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Bmeared  on  the  part,  and  liot  fomentations 
or  linseed  poultices,  are  by  far  the  most 
agreeable  and  soothing  apphcation.  When 
abscesses  form,  they  shoiild  be  incised  and 
dressed  with  fomentations  wrung  out  of  hot 
1-2000  perchloride  of  mercury  lotion.  Any 
oedema  or  general  thickening  that  may  re- 
main must  be  combated  by  Martin's  elastic 
bandages  and  regular  massage,  after  all 
danger  of  embolism  is  over.  Medicines,  ex- 
cept those  given  to  support  the  patient's 
strength,  such  as  bark  and  ammonia  and  the 
like,  are  not  indicated.  Opium  is  given  only 
to  allay  pain,  and  the  less  the  drug  is  used 
for  that  purpose  the  better.  The  treatment  of 
peri-,  suppurative,  or  diffuse  phlebitis  is  to  be 
conducted  at  first  on  the  same  principles; 
but  the  further  treatment  is  discussed  imder 
Pyemia.    See  Pyemia  ;  and  Thrombosis. 

2.  Varicose  Veins. —  Synon.  :  Varix; 
Phlebectasis ;  Fr.  Varice ;  Ger.  Krampf- 
ader. 

Definition. — Veins  which  are  dilated  and 
out  of  proportion  to  the  quantity  of  blood 
which  should  pass  through  them  :  wherefore 
the  current  in  them  is  slowed. 

^Etiology.  —  It  is  conceivable  (1)  that  a 
wall  of  a  vein  may  yield  under  normal  intra- 
venous pressure ;  (2)  that  it  may  be  dilated 
by  increased  intravenous  pressure ;  or  (3)  that 
it  may  be  dragged  open.  The  last  catise  is 
probably  at  work  when  dilated  veins  are 
found  traversing  cicatricial  tissue — e.g.  in  an 
organising  thrombus — ^but  it  is  of  Httle  im- 
portance as  compared  with  the  others  men- 
tioned. 

(1)  Although  varicose  veins  are  not  in- 
herited, the  tendency  to  them  appears  to  be 
hereditary.  The  walls  of  any  given  vein 
vary  markedly  in  strength  in  different  indi- 
viduals, and  at  different  spots  in  the  same  i 
indi-vidual.  Saboroff  has  demonstrated  these  j 
variations  ia  strength  and  thickness  of  wall  for  i 
the  saphenous  system.  Weakness  of  venous 
walls  may  probably  be  acquired.  Although 
we  have  no  very  certain  knowledge  about  it, 
it  is  probable  that  firom  impaired  circulation 
in  a  part  malnutrition  and  degeneration  of  the 
waUs  of  the  veins  in  it  will  result,  and  that  this 
degeneration  vvdU  chiefly  affect  the  contractile 
element,  the  loss  of  which  is  not  compensated 
by  increase  in  the  inelastic,  non-contractile 
fibrous  element.  Again,  small  varicose  veins 
are  common  on  mucosae  which  are  the  seats 
of  chronic  catarrh,  but  their  Eetiology  is  com- 
plex. It  is  well  known  that  under  conditions 
of  fatigue  and  exposure  to  heat,  especially  in 
air  containing  much  moisture,  the  superficial 
veins  dilate  and  form  prominent  objects  on 
the  surface  ;  also,  that  in  some  persons  this 
effect  of  '  relaxing '  conditions  is  felt  much 
sooner  than  in  others.  Thus  a  temporary 
weakness  of  the  venous  walls  is  produced ; 
and  if  the  conditions  of  life  bring  about  this 
effect  firequently,  normal  intravenous  pres- 
sure may  lead  to  permanent  dilatation  of 


veins — those  which  are  weakest  congenitaUy 
or  owing  to  degeneration  of  muscle  yielding 
first. 

The  '  normal  intravenous  pressure '  is  the 
sum  or  difference  of  the  driving  force  of  the 
heart,  the  aspirating  force  of  the  thorax,  and 
of  gravity.  These  may  coincide  in  their 
action,  or  gravity  may  oppose  the  other  two, 
and  does  so  especially  in  the  lower  limbs  and 
lower  parts  of  the  trunk,  where  the  veins  are 
thicker  walled  in  proportion  to  the  strain 
which  they  have  to  bear.  The  effect  of 
gravity  on  a  vein- wall  is  proportionate  to  the 
height  of  the  column  of  blood  in  the  vein, 
and  is  therefore  greater  in  the  lower  limbs 
of  taU  than  of  short  people ;  its  effect 
is  constant  as  long  as  the  height  of  the 
column  of  blood  in  the  vein  and  the  lumen 
of  the  vein  are  unaltered.  Eetardation  of 
flow,  due  to  diminished  driving  force,  dimin- 
ishes the  intravenous  pressure;  but  when 
due  to  obstruction  to  venous  return,  it  is 
accompanied  by  rise  of  pressure.  But  the 
element  of  time  is  a  most  important  one  in 
considering  the  dilating  action  of  the  normal 
pressure.  No  tissue  in  the  body  is  able  to 
bear,  continuously  or  repeatedly,  for  long 
periods  the  maximum  strain  which  it  is 
capable  of  bearing  vsdthout  at  once  yielding. 
The  more  perfectly  contractile,  the  more  per- 
fectly elastic  it  is,  the  longer  will  it  withstand 
such  trials ;  but,  sooner  or  later,  it  wiU  fail  to 
recover  perfectly — that  is,  permanent  dilata- 
tion will  begin.  The  veins  are  neither  highly 
muscular  nor  elastic,  yet  they  may  recover 
from  considerable  and  repeated  dilatation, 
lasting  even  for  months,  as  we  see  frequently 
in  childbearing  women. 

The  withdrawal  of  support  which  is  usual 
may  lead  to  dilatation  of  veins  under  normal 
pressure ;  thus  a  lax  sphincter  may  encourage 
the  development  of  piles. 

(2)  That  heart  and  lung  disease  may  cause 
accumulation  of  blood  in  the  veins,  and  that 
these,  especially  the  abdominal  veins,  dilate 
to  accommodate  it,  is  certain ;  but  such  gene- 
ral obstructions  to  the  venous  return  are  not 
causes  of  varix.  There  seems  some  reason 
to  doubt  the  correctness  of  the  view,  held  by 
many,  that  cirrhosis  of  the  liver  is  a  direct 
cause  of  piles.  When  a  main  venous  trunk 
becomes  thrombosed  or  is  compressed  by 
the  gravid  uterus,  full  rectum,  aneurysm, 
tumour,  &c.,  dilatation  of  its  tributaries  and 
oedema  may  result ;  or  a  collateral  circulation 
may  open  up  through  neighbouring  veins, 
the  walls  of  which  may  simply  hypertrophy ; 
or  certain  veins  may  become  varicose.  As 
Saboroff  says,  the  vein  behaves  in  response 
to  increased  pressure  like  the  bladder  or 
heart ;  at  first  the  muscle-cells  hypertrophy, 
and  then,  if  new  vasa  vasorum  are  developed 
and  fuller  nourishment  is  granted,  the 
adventitia  increases  in  strength;  but  if 
nourishment  fails,  the  vein  atrophies  and 
dilates  progressively.    In  aneurysmal  varix 
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and  varicose  aneurysm  intravenous  pressure 
is  approximated  to  arterial ;  tlie  veins  dilate 
and  thicken  greatly.  It  is  believed  by  many 
that  frequent  and  powerful  muscular  con- 
tractions, and  the  accompanying  great 
affluxus  of  blood  to  the  muscles,  lead  to  the 
throwing  into  the  veins  of  quantities  of  blood 
larger  than  they  can  accommodate,  and  thus 
to  their  permanent  dilatation.  Even  the 
effect  of  long  standing  on  the  leg-veins  has 
been  explained  thus,  the  calf-muscles  being 
specially  active;  this,  at  least,  seems  very 
doubtful.  Walking,  short  of  excessive  fatigue, 
probably  promotes  the  nourishment  of  all 
tissues  in  the  leg;  but  when  it  and  such 
exercises  as  cycHng  are  carried  to  excess — 
that  is,  to  great  fatigue — they  may,  perhaps, 
lead  to  dilatation  of  veins. 

Anatomical  Charactees. — The  principal 
seats  of  varix  are  the  lower  extremities  ;  the 
body,  when  collateral  circulation  is  set  up  as 
the  result  of  blocking  of  the  venous  trunks ; 
the  rectum  {see  HiEMORRHOiDs) ;  the  sper- 
matic plexus  (see  Varicocele)  ;  and  the 
ovarian  veins.  But  almost  all  veins  have 
occasionally  been  found  varicose — large  and 
small,  deep  and  superficial,  a  single  vein  or 
venule  or  almost  all  in  the  body. 

The  following  changes  occur  in  the  deve- 
lopment of  a  varicose  vein  : — - 

(a)  Simple  dilatation  of  a  vein  occurs  when 
unusual  strain  is  thrown  on  its  walls. 

(6)  If  the  strain  endures,  and  increased 
blood-supply  is  sent  to  the  vein- wall,  hyper- 
trophy of  the  muscle-cells  in  the  middle  coat, 
and  hyperplasia  of  the  connective  tissue  in  all 
the  coats  ensues.  So  far  the  vein  is  merely 
hypertrophied  in  proportion  to  the  demands 
made  upon  it. 

(c)  Should  the  excessive  strain  continue, 
the  vessel  yields  in  all  directions,  becoming 
wider  and  longer,  but  not  regularly  :  thus  it 
becomes  tortuous  and  irregular  in  its  outHne 
and  calibre.  Its  wall  is  abnormally  thick  at 
some  spots,  very  thin  at  others,  especially  in 
the  neighbourhood  of  valves  and  towards 
the  free  surface. 

The  valves,  too,  become  hypertrophied,  and 
for  a  time  perform  their  function ;  but  by-and- 
by  they  fail  to  span  the  widening  stream,  and 
waste  to  fibrous  cords.  In  the  sac -like  or 
spindle -formed  dilatations  behind  the  valves 
the  blood  frequently  coagulates,  and  the 
thrombus  may  remain  small  and  parietal, 
occasionally  calcifying  (phlebohth),  or  may 
gx'ow  and  become  obstructing.  See  Ulcer 
and  Ulceration. 

{d)  A  sac-like  dilatation  of  the  vein,  as  it 
approaches  the  surface,  may  by  its  pressure 
cause  thinning  of  the  superficial  tissues ; 
and  these,  together  with  its  own  walls,  may 
finally  rupture. 

(e)  The  tissues  round  a  varicose  vein  may 
appear  normal,  are  frequently  slightly  oede- 
matous,  or  hard  and  fibroid,  and  perhaps  there 
is  evidence  of  shrinking  of  the  new  fibrous 


tissue.  In  this  dense  tissue  the  veins  seem 
to  he  in  definite  channels.  The  explanation 
is  that  the  circulation  is  slow  in  proportion 
to  the  dilatation  of  the  veins,  and  the  tissues 
are  under-nourished,  yet  are  kept  soaked  in 
a  transudate  of  poor  quahty,  which  leads  to 
thickening  of  the  connective  tissue.  Such 

tissues  offer  httle  resistance  to  the  causes  

especially  infective — of  inflammation.  Thus 
spontaneously,  or  as  the  result  of  injury  or  of 
rupture  of  a  vein,  ulcers  but  little  prone  to 
heal  develop.    ;See  Ulcer  and  Ulceration. 

Symptoms. — It  is  not  until  veins  are  seen 
or  felt  to  be  varicose  that  the  disease  can  be 
known  to  exist.  When  first  seen,  a  small 
part  of  a  superficial  vein,  usually  about  the 
calf  or  ankle,  looks  slightly  more  bluish  and 
larger  than  usual.  This  may  disappear  for 
some  time — only,  however,  to  recur ;  and  by- 
and-by  the  condition  wiU  become  permanent, 
and  may  spread  to  other  veins.  There  may 
be  no  pain  with  very  large  veins  ;  but  patches 
of  very  small  varices  are  often  very  painful 
— probably  from  pressure  on  ner^'e-endings. 

A  hmb  may  be  somewhat  swollen,  and  pit 
on  pressure  ;  or  it  may  be  hard  from  fibroid 
thickening.  Here  and  there  saccules  may 
cause  localised  soft  prominences ;  and  signs 
of  old  or  present  inflammation  are  common. 
Ulcers  often  form  in  connexion  with  varicose 
veins. 

When  a  varicose  vein  bursts,  haemorrhage 
is  likely  to  be  excessive,  more  blood  pouring 
from  the  upper  than  from  the  lower  end  of 
the  vessel,  the  valves  between  the  rupture 
and  the  heart  being  incompetent. 

Diagnosis. — Varicose  veins  are  unmistak- 
able in  their  appearance  as  usually  found. 
A  saccular  dilatation  of  the  internal  saphena 
vein,  just  below  Poupart's  hgament,  has 
been  mistaken  for  a  femoral  hernia;  but 
there  is  no  excuse  for  the  error  unless  the 
sac  be  thrombosed,  when  the  diagnosis  from 
irreducible  hernia  may  be  impossible. 

Prognosis. — The  dangers  of  varicose  veins 
are :  Ulceration ;  thrombosis ;  phlebitis, 
simple  or  infective  ;  embolism  ;  rupture,  and 
hsemorrhage.  Much  relief  can  be  given  by 
treatment,  but  cure  can  hardly  be  spoken  of 
except  in  limited  cases. 

Treatment. — The  treatment  in  any  parti- 
cular instance  is  to  remove  the  cause  of  the 
veins  becoming  varicose,  if  possible.  The 
circulation  in  the  dilated  vessel  must  then 
be  encouraged,  by  obtaining  a  good  cardiac 
and  vascular  tone  ;  by  support  of  the  vein  ; 
and  by  particular  attention  to  dietary  and 
hygienic  rules  for  some  time.  The  vein  is 
best  supported  by  an  elastic  stocking,  or 
by  Martin's  elastic  bandage,  or  by  a  care- 
fiiUy  applied  roller-bandage.  To  help  the 
venous  return,  the  patient  when  sitting 
should  have  the  feet  raised  on  another  chair, 
and  at  night  should  sleep  with  the  lower  end 
of  the  bed  shghtly  raised.  Cold-water 
bathmg,  followed  by  firm  rubbing  with  a 
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towel  upwards  towards  the  heart,  is  useful. 
Rules  of  treatment  such  as  these  are  no 
doubt  beneficial  but,  unfortunately',  are  but 
seldom  curative. 

The  cases  in  which  it  is  considered  jus- 
tifiable to  operate  are  (1)  when  the  vein  gives 
rise  to  pain  and  inconvenience;  (2)  when 
hemorrhage  threatens ;  (3)  when  ulceration 
threatens  or  is  present ;  (4)  when  a  patient 
wishes  to  enter  the  public  services. 

The  operation  usually  practised  in  this 
country  is  that  of  excising  between  double 
hgatures  a  few  bits  of  the  varicose  trunks  and 
branches,  choosing  such  portions  as  will  best 
interrupt  all  circulation  through  them ;  the 
■unused  vessels  then  waste.  The  httle  wounds 
almost  always  heal  by  first  intention.  The 
operation  is  easUy  done  under  cocaine, 
either  in  the  leg  or  in  the  spermatic  cord. 
Embohsm  is  the  danger,  but  rarely  occurs. 
Other  veins  may  dilate  sooner  or  later  after 
the  operation. 

3.  Hypertrophy  of  "Walls, — This  takes 
place  when  extra  work  is  thrown  on  the  walls 
of  the  vessel,  and  is  accompanied  by  increased 
blood-supply.    See  2.  Varicose  Veins. 

4.  Atrophy. — When  firom  any  cause  a 
vein,  or  part  of  a  vein,  falls  into  disuse,  as 
after  an  amputation,  its  cahbre  diminishes, 
and  its  coats  atrophy,  imtil  it  fi.nally  disap- 
pears. 

5.  Degeneration.  —  Degenerations  in 
veins  are  probably  similar  to  those  occurring 
in  arteries;  but  less  is  known  about  them. 
Calcareous  plates  are  found  at  times  in  the 
saphena  veins,  inferior  vena  cava,  and  uterine 
veins. 

6.  Phleboliths. — PhleboUths,  or  venous 
calcuH,  tend  to  form  in  veins  in  which  cir- 
culation is  slow,  as  in  the  veins  of  the  pro- 
state and  bladder,  and  in  varicose  veins  any- 
where. They  commence  no  doubt  as  pre- 
cipitated fibrin,  which  becomes  infiltrated 
with  the  less  soluble  salts  of  the  blood — 
chiefly  phosphate  of  calcium,  and  in  less  quan- 
tity the  sulphate  of  calcium  and  sulphate  of 
potassium.  Phlebohths  are  harmless,  and 
require  no  treatment. 

7.  Wounds,  and  Process  of  HeaUng. 
Wornids. — "When  a  healthy  superficial  vein 
is  wounded,  dark  venous  blood  flows  in  a 
uniform  stream  firom  the  distal  end ;  in  the 
case  of  a  varicose  vein  the  blood  flows  from 
both  ends,  but  chiefly  from  the  cardiac.  At 
the  same  time  a  quantity  of  blood  escapes 
into  the  subcutaneous  areolar  tissue  and 
around  the  sheath  of  the  vein.  "When  a  deep 
vein  is  wounded  with  a  breach  of  surface 
dark,  scarcely  fluid,  blood  oozes  and  trickles 
away.  When  a  deep  vein  is  torn  by  a  broken 
bone,  without  breach  of  surface,  the  part 
around  swells,  and  becomes  dark  in  colour  • 
cedema  occurs  around  and  below  the  torn 
vein  ;  and  the  fate  of  the  hmb  wUl  vary  with 
the  amoimt  of  the  extravasation  and  the 
importance  of  the  wounded  vein. 


Healmg  process. — When  gentle  pressure 
is  applied  over  the  wound  after  venesection, 
and  the  limb  is  kept  at  rest,  miion  takes  place 
in  a  few  days,  so  that  no  scar  even  can  be 
found  in  the  injured  vein.  The  coats  of  a 
vein  contract  and  retract  only  to  a  slight  ex- 
tent within  the  sheath,  but  still  sufficiently  to 
help  in  the  arrest  of  the  hcemorrhage  and  the 
formation  of  the  clot.  The  extravasated 
blood  coagulates,  extends  through  the  open- 
ing in  the  vein,  and  projects  like  a  button 
into  the  blood-stream.  The  whole  coagulum 
now  contracts;  the  part  projecting  into  the 
vein  becomes  organised ;  and  finally  it  helps 
to  close  the  wotmd.  The  vessel  may  not  be- 
come obstructed,  or,  if  it  does,  is  soon  opened 
up  again.  Instead  of  this  favourable  end- 
ing, there  may  arise,  from  excess  of  move- 
ment or  inflammation,  numerous  troubles, 
such  as  complete  obstruction  of  the  vein, 
phlebitis  leading  to  thrombosis  and  the  dis- 
persion of  emboh,  local  suppuration,  inflam- 
mation of  the  lymphatics,  or  pyaemia. 

Treatment. — Haemorrhage  from  a  super- 
ficial vein  is  readUy  arrested  by  pressure 
over  the  wound,  and  elevation  of  the  limb. 
In  the  event  of  persistent  haemorrhage  occur- 
ing  from  a  deep  vein  after  the  employment 
of  pressure  and  elevation,  the  vessel  must  be 
cut  down  upon  and  ligatured.  "When  a  large 
vein  is  pricked,  and  bleeds,  the  margins  of 
the  opening  in  the  vein  may  be  seized  with 
a  forceps,  and  tied  with  catgut;  a  larger 
opening,  even  in  the  inferior  cava,  has 
several  times  been  closed  by  suture,  or  by 
clamp  forceps  left  on  twelve  to  twenty-four 
hours. 

8.  Air  in  Veins. — See  Veins,  Entrance 
of  Air  into. 

9.  Parasites. — The  embryos  of  the  Taenia 
and  the  Bilharzia  haematobia  are  occa- 
sionally found  in  the  blood  of  the  portal 
vein  ;  the  latter  are  also  found  in  the  veins 
of  the  bladder.    See  Entozoa. 

10.  If ew- Growths.  —  Tumours  do  not 
originate  in  connexion  with  veins,  but  they 
often  compress  veins  or  grow  into  their 
lumina,  and  their  cells  are  disseminated  by 
the  passing  current.  Often  these  protrusions 
cause  thrombosis,  local  or  spreading.  For 
an  account  of  venous  nasvi,  see  Tumours  : 
Angiomata.  James  Cantlie. 

Stanley  Boyd. 

VEINS,  Entrance  of  Air  into.— 

Synon.:  Fr.  A6rMmoctonie;  Ger.  Luftein- 
tritt  m  die  Venen. 

The  fact  that  animals  could  be  killed  by 
injection  of  air  into  the  veias  had  been  known 
since  the  middle  of  the  seventeenth  century, 
but  the  first  case  of  spontaneous  entry  of  air 
in  man  was  not  recorded  tUl  1707,  by  Merz. 
After  that  time  numerous  observations  were 
made  on  animals  by  Nysten,  Bichat,  Magendie, 
and  others,  in  order  to  ascertain  the  cause 
of  death,  and  the  conditions  under  which  it 


1164 


VEINS,  ENTEANCE  OF  AIE  INTO 


occitrred.  In  the  present  century  the  subject 
has  been  investigated  by  Amussat,  Erichsen, 
Pu-ogoff,  Bouillaud,  Brek,  Panmn,  Fischer, 
and  many  others. 

Anatomical  Characters.  —  The  air  is 
found  in  the  right  auricle,  often  greatly  dis- 
tending it.  In  the  whole  right  side  of  the 
heart  it  is  usual  to  find  a  frothy  mixture  of 
blood  and  air.  Bubbles  of  air  are  also  found 
in  the  pulmonary  artery,  even  in  some  cases 
in  the  smaller  subdivisions. 

Pathology.— The  result  of  the  investiga- 
tions respecting  the  entrance  of  air  into  veins 
may  be  summed  up  briefly  as  follows  : — 

1.  Amountof  Air  necessary  to  Cause 
Death. — This  varies  with  the  size  of  the 
animal  experimented  on,  and  the  mode  of 
injection  of  the  air.  A  small  animal  requires 
a  smaller  amount  of  air  to  cause  death  than 
a  large  one.  If  slowly  injected,  enormous 
quantities  may  be  pumped  into  the  veins  with 
impvmity ;  while  a  quantity  sufficient  to  fill  the 
auricle,  injected  suddenly,  is  certainly  fatal. 
Eecovery  may  take  place  after  the  occur- 
rence of  very  serious  symptoms,  and  on  the 
other  hand  death  may  occur  after  an  interval 
of  some  horn's  or  even  days. 

2.  Causes  of  the  Spontaneous  Entry 
of  Air  into  a  Wounded  Vein. — In  in- 
spiration, the  diminished  pressure  within  the 
thorax  causes  just  the  same  tendency  for  the 
blood  in  the  large  veins  at  the  root  of  the  neck 
and  the  axilla  to  rush  into  the  right  auricle, 
as  there  is  for  the  air  to  enter  the  lungs  by 
the  trachea.  This  aspiratory  force  does  not 
extend  beyond  the  veins  mentioned,  and  the 
region  in  which  they  lie  is  often  called  '  the 
dangerous  region.'  If  the  vein  be  completely 
divided,  its  lax  walls  fall  together,  and  thus 
offer  a  valve-Hke  resistance  to  the  entrance 
of  air ;  but  if  in  any  way  the  opening  be  kept 
patent,  air  will  rush  in  at  each  inspiration. 
The  opening  may  be  kept  patent  by  a  diseased 
condition  of  the  walls  of  the  vein,  as  when  it 
passes  through  a  tumour,  or  is  embedded  in 
inflammatory  products  ;  or  the  surgeon  may 
puU  open  a  half-divided  vein  by  traction  on 
the  parts  he  may  be  removing ;  or  the  aper- 
ture may  be  circular,  as  when  a  small  piece 
is  cut  out  of  the  waU  of  the  vein,  or  a  branch 
is  cut  off  close  to  the  main  trunk.  The  ex- 
ternal jugular,  if  divided  low  in  the  neck, 
remains  open,  on  account  of  its  connexion 
with  the  cervical  fascia.  Gas  formed  in  the 
uterus,  as  the  result  of  decomposition  of  clots 
left  in  its  cavity  after  labour,  is  said  in  some 
rare  cases  to  have  got  up  sufficient  pressure 
to  force  its  way  in  at  the  open  mouths  of  the 
placental  veins,  and  thus  cause  death. 

Symptoms. — As  the  air  enters  the  opening, 
it  gives  rise  to  a  noise  variously  described  as 
hissing,  whistling,  or  lapping.  If  the  pa- 
tient be  not  imder  the  influence  of  an  anaes- 
thetic, he  cries  out  that  he  is  dying,  or  makes 
use  of  some  expression  indicative  of  great 
distress.    He  becomes  immediately  pale  and 


faint.  There  is  intense  anxiety,  and  the 
most  severe  dyspnoea.  The  dyspnoea  is  purely 
cardiac  in  origin,  the  air  entering  the  lungs 
freely,  with  violent  and  hurried  inspirations. 
The  sense  of  want  of  breath  is  due  to  an  in  '. 
terruption  of  the  flow  of  blood  through  the 
lungs.  The  pupils  are  usually  widely  dilated. 
Although  the  patient  is  pale  and  faintj 
the  action  of  the  heart  may  at  first  be  felt 
through  the  chest-walls  to  be  violent  and  ir- 
regular, and  it  is  said  that  on  auscultation 
a  peculiar  churning  sound  may  be  heard. 
The  pulse  rapidly  becomes  weak.  Convul- 
sions have  occurred  in  some  cases,  of  a  tetanic 
character ;  in  some  instances  violent  coughing 
has  also  been  noted.  If  a  large  quantity  of  air 
has  entered,  death  may  be  almost  instan- 
taneous. If  a  small  quantity  only  has  been 
sucked  in,  the  patient  may  recover,  occa- 
sionally after  some  hoiirs  or  days  of  distress ; 
and  occasionally  a  fatal  termination  may  take 
place  a  considerable  time  after  the  accident. 
Greene  {Amer.  Joii/rn.  of  the  Med.  Sciences, 
xciii.  p.  38)  has  collected  68  cases.  Amongst 
these  24  died  almost  immediately ;  others 
died  from  three  hours  to  seven  days  after  the 
accident.  In  the  cases  that  smrvived  some 
days  bronchitis  supervened,  and  possibly  the 
entrance  of  air  may  not  have  been  the  real 
cause  of  death. 

There  can  be  no  doubt  that  death  results 
from  arrest  of  the  pulmonary  circulation.  It 
is  not  from  paralysis  of  the  heart,  as  some 
have  said,  for  the  cardiac  action  continues 
long  after  the  air  has  entered.  The  heart  is 
constructed  to  pump  onwards  a  fluid  which, 
like  all  other  fluids,  is  incompressible.  If  the 
right  ventricle  be  fiUed  with  air,  or  a  frothy 
mixture  of  air  and  blood,  a  considerable  part 
of  the  force  of  its  contraction  will  be  wasted 
in  merely  compressing  the  air  instead  of 
driving  it  on.  This,  however,  is  but  a  small 
factor  in  the  arrest  of  the  circulation ;  the 
chief  cause  being  that  the  air,  or  frothy 
mixture  of  blood  and  air,  fails  to  work  the 
valves.  For  the  pulmonary  valves  to  act,  it 
is  necessary  that  the  artery  should  be  filled 
and  its  coats  stretched ;  but  here  we  have  the 
vessel  only  partly  filled,  and  that  with  an  elastic 
gas  instead  of  an  incompressible  fluid.  Its 
coats  are  but  slightly  stretched,  and  the  valves 
probably  lie  flat  against  them,  and  are  not 
closed  by  the  current  of  air  or  froth  regurgi- 
tating after  the  ventricular  contraction  has 
ceased.  The  tricuspid  valve  probably  also 
fails  to  act.  The  want  of  blood  in  the  lungs 
causes  the  sense  of  dyspnoea;  and  the  flow 
through  the  lungs  having  ceased,  the  left 
side  of  the  heart  vsoU  become  empty,  and,  no 
blood  reaching  the  brain,  faintness,  followed 
quickly  by  death,  naturally  occurs.  Sup- 
posing the  patient  to  recover,  the  air  which 
may  have  got  into  the  circulation  is  absorbed 
by  the  blood. 

Treatment. — The  accidental  entrance  of 
air  into  the  veins  must  be  prevented  by  care- 
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ful  operating.  If  a  vein  can  be  seen  to  be  in 
danger  it  is  advisable  to  compress  it  on  the 
OTOximal  side.    If  it  is  necessary  to  divide  it, 
a  double  ligature  must  first  be  applied,  it 
the  symptoms  described  should  appear,  a 
finger  must  be  at  once  placed  upon  the 
•wounded  vein.    The  indications  then  are: 
(1)  To  get  the  air  out  of  the  auricle ;  (2)  To 
fiU  the  auricle  with  blood ;  (3)  To  keep  up  a 
supply  of  blood  to  the  brain.    To  empty  the 
auricle,  the  finger  must  be  kept  on  the  opening 
in  the  vein  during  inspiration,  but  removed 
during  expiration,  and  at  the  same  time  the 
chest  should  be  forcibly  compressed.  By 
these  means  frothy  blood  and  air  may  be 
made  to  escape  in  considerable  quantities 
from  the  opening.    This  is  recorded  as  having 
occurred  during  the  violent  expuratory  efforts 
of  coughing  that  sometimes  accompany  this 
accident.   To  try  to  suck  out  the  air  by 
means  of  a  tube  inserted  (as  has  been  recom- 
mended) into  the  right  jugular  vein,  would 
probably  only  ensure  the  patient's  death. 
The  auricle  may  be  filled  with  blood  by 
applying  friction  to  the  limbs  in  an  upward 
direction.    In  order  to  ensure  the  flow  to  the 
brain  of  what  little  blood  may  be  leaving  the 
left  side  of  the  heart,  it  has  been  recom- 
mended to  compress  the  abdominal  aorta 
and  the  subclavian  arteries.    The  veins  being 
uncompressed  can  empty  themselves  into  the 
auricle,  which  thus  may  be  fiUed  with  suffi- 
cient blood  to  work  the  valves,  and  so  restore 
the  circulation.    Should  the  respiration  fail, 
it  is  advisable  to  try  artificial  respiration; 
but  if  the  case  reaches  that  stage,  there  can 
be  but  little  hope  of  recovery,  as  it  is  not 
want  of  air  in  the  lungs  that  causes  death, 
but  want  of  blood  in  the  pulmonary  vessels. 
Those  who  are  interested  in  the  subject  will 
find  references  to  the  Kterature  in  Fischer's 
lecture,  '  Ueber  die  Gefahren  des  Lufteintritts 
in  die  Yenen  wahrend  einer  Operation,' 
Volkmanns  Sammhing  TtUnischer  Vortrdge, 
Series  iv.  No.  113. 

Marcus  Beck. 

VENEREAL  DISEASES.— A  com- 
mon term  for  all  forms  of  contagious  disease 
usually  contracted  and  transmitted  by  impure 
sexual  intercourse.  There  are  three  prin- 
cipal kinds  of  venereal  disease :  namely, 
gonorrhoea,  sypMUs,  and  the  local  venereal 
sore, or cha/ncre.  See Gonorrhcea;  Syphilis; 
and  Venereal  Sore. 

VENEREAL  SORE.— Synon.  :  Local, 
Soft,  Non-infecting  Chancre  or  Sore;  Fr. 
ChoMcre  Mou  ;  Ger.  Weicher  SchamJter. 
The  ambiguous  term  'chancroid,'  has  been 
adopted  by  many  American  authors. 

Definition. — A  virulent,  local,  contagious 
ulcer,  communicable  by  contact  of  its  pus 
with  a  breach  of  surface. 

^Etiology. —  The  oetiology  of  the  local 
chancre  is  stUl  a  subject  of  dispute.  Those 
who  are  known  as  imiciats  maintain  that  it 
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is  connected  with  syphilis.  Others  believe 
that  it  may  be  caused  by  the  products  of 
simple  inflammation.  But  although  the  na- 
ture of  the  contagium  is  not  yet  estabUshed, 
the  opinion  which  is  most  in  accord  with  the 
present  state  of  our  knowledge  on  the  subject 
is  that  the  local  chancre  is  due  to  a  virus 
distinct  from  that  of  syphiUs ;  that  it  never 
gives  rise  to  any  special  constitutional  symp- 
toms ;  and  that  its  effects  are  limited  to  the 
neighbourhood  of  the  sore  itself,  and  the 
nearest  lymphatic  glands. 

Contagion. — The  local  chancre,  like  sy- 
philis, may  be  communicated  by  direct  or  by 
mediate  contagion ;  but  it  is  of  course  never 
transmitted  by  inheritance.  Syphilis  is  not 
infrequently  conveyed  in  various  ways  in- 
dependent of  sexual  intercourse  (see  Syphilis). 
The  local  chancre,  on  the  other  hand,  is  very 
rarely  other  than  a  venereal  disorder ;  chiefly 
because,  not  being  part  of  a  general  disease, 
it  does  not  give  rise  to  contagious  lesions  on 
distant  parts  of  the  body. 

This  disease,  like  syphilis,  may  be  con- 
veyed from  one  person  to  a  third,  through 
the  medium  of  one  whose  cutaneous  or  mu- 
cous surface  happens  to  be  intact,  and  who 
thus  escapes  inoculation.  One  attack  of 
the  local  chancre,  tmlike  syphilis,  affords  no 
protection  for  the  future. 

Description. — "When  chamcrous  pus  is 
inoculated  artificially,  the  puncture  within 
twenty-four  hours  becomes  surrounded  by  a 
faint  red  blush  ;  on  the  second  day  the  red- 
ness extends,  and  the  s^te  of  inoculation 
becomes  swollen.  On  the  third  day  a  vesi- 
cle appears,  and  rapidly  becomes  a  pustule. 
About  the  fifth  day  the  pustule  bursts,  leav- 
ing a  circular  ulcer  vnth  well-defined,  sharply 
cut  edges,  surrounded  by  a  pini  areola.  The 
surface  of  the  ulcer  is  uneven  and  spongy ; 
the  discharge  is  pus  of  a  dirty  yellow  colour ; 
and  as  time  goes  on  the  borders  may  become 
irregular  and  undermined. 

"When  due  to  venereal  contagion,  the  local 
chancre  usually  comes  under  observation  as 
an  ulcer  which  resembles  that  produced  by  ex- 
perimental inoculation  more  or  less  closely, 
according  to  the  circumstances  of  the  particu- 
lar case.  The  vesicle  or  pustule  is  rarely  seen 
in  practice,  and  in  some  cases  the  surface  of 
the  ulcer  is  raised  above  the  surrounding 
parts  by  the  development  of  prominent 
granulations ;  hence  the  term  '  fungating 
sore,'  or  chancre  vegetante  of  French  writers. 

The  base  of  the  local  chancre  is  supple, 
unless  inflammation  be  present,  in  which  case 
there  is  more  or  less  thickening  of  the  sur- 
rounding parts.  The  discharge  is  readily 
and  repeatedly  auto-inoculable  ;  hence  a  plu- 
rality of  sores  is  very  common. 

The  seat  of  chancre  is  nearly  always  the 
genital  organs  or  their  immediate  neighbour- 
hood. A  primary  sore  on  the  body  of  the 
penis  is  much  more  likely  to  be  syphilitic 
than  local. 
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The  form  and  aspect  of  the  chancre  vary 
in  some  degi-ee  according  to  its  position. 
Thus  m  the  furrow  behind  the  glans  penis, 
the  sore  may  be  elongated ;  about  the  frsnumi 
m  the  folds  of  mucous  membrane  around  the 
anus,  and  about  the  female  genitals  it  is  often 
fissure-hke.  Again,  when  exposed  to  the  an- 
and  neglected,  it  may  become  covered  by  a 
scab.  If  chancrous  pus  gain  entrance  to  a 
follicle  {follicular  chancre)  the  latter  may 
become  distended,  and  temporarily  simulate 
a  small  abscess. 

As  regards  size,  chancres  rarely  exceed 
half  an  inch  in  diameter,  unless  two  or  more 
run  together,  in  which  case  they  form  a  large 
irregular  ulcer.  Such  confluent  chancres  are 
more  common  in  women. 

GouESE,  Duration,  and  Terminations. — 
When  a  typical  chancre  is  allowed  to  run  its 
course,  it  lasts  from  four  to  eight  weeks. 
This  course  is  divided  into  three  stages  :  (1) 
an  increasing,  (2)  a  stationary,  and  (3)  a 
heahng  stage.  The  length  of  each  is  liable 
to  vary  from  many  causes.  Roughly  speak- 
ing, however,  it  may  be  said  that  the  first 
period,  during  which  the  sore  sensibly  in- 
creases in  size,  occupies  from  a  week  to  a 
fortnight ;  that  the  second  lasts  about  a  fort- 
night ;  and  that  at  the  end  of  from  three  to 
five  weeks  the  stage  of  repair  is  reached. 

By  appropriate  treatment  the  duration  can 
be  greatly  shortened,  but  it  is  also  influenced 
by  the  position  of  the  sore.  Thus,  at  the 
orifice  of  the  prepuce  or  urethra,  the  irritation 
of  the  urine  retaj'ds  healing,  and  phimosis 
acts  in  a  similar  manner.  Chancres  of  the 
frsenum,  again,  often  continue  to  spread  until 
they  have  perforated  or  destroyed  it.  In 
fact,  the  more  mobile  and  exposed  to  irrita- 
tion the  part,  and  the  greater  the  difiiculty  of 
keeping  the  dressings  in  place,  the  longer 
will  be  the  duration  of  the  sore. 

If  the  syphilitic  poison  have  been  inocu- 
lated as  well  as  chancrous  pus,  the  course 
of  events  wiU  remain  uninfluenced  untU  the 
incubation-period  of  syphihs  has  elapsed; 
when,  if  the  sore  be  stHl  unhealed,  it  wiU 
gradually  change  in  appearance  by  the  de- 
velopment of  induration  at  its  base,  until 
finally  it  assumes  the  characters  of  the  initial 
manifestation  {see  Syphilis).  If,  on  the 
other  hand,  the  local  sore  has  healed  before 
the  end  of  the  period  of  incubation  proper  to 
syphilis,  the  scar  wiU  become  indurated, 
and  erosion  or  ulceration  will  probably, 
though  not  necessarily,  follow. 

Complications. — The  less  serious  compH- 
cations  of  the  local  chancre  include  vnfia/m- 
mation,  phimosis,  and  parapihimosis.  These 
do  not  call  for  description  here. 

Phagedcena. — This  graver  complication  of 
chancre  may  be  either  acute  or  chronic  ;  and 
may  attack  the  original  sore,  or  the  consecu- 
tive bubo,  or  both. 

In  a  typical  case  of  acute  sloughing phage- 
dcBna  the  patient  is  usually  much  depressed. 


He  soon  becomes  feverish,  with  a  dry,  brown 
tongue,  quick  pulse,  and  other  signs  of  con- 
stitutional disturbance.  The  discharge  from 
the  sore  diminishes ;  and  is  thin,  sanious  and 
shreddy,  and  very  offensive.  The  margms 
of  the  ulcer  are  puffy  and  livid  at  first,  but 
soon  become  black  and  ragged,  presenting  a 
'  gnawed  '  appearance.  As  the  process  goes 
on,  the  dead  tissues  separate  in  sloughs,  which 
vary  in  size  according  to  the  rapidity  of  the 
destruction.  In  the  worst  cases  necrosis  is 
very  rapid,  and  attended  by  severe  pain. 
The  whole  of  the  genital  organs  in  either  sex 
may  thus  be  destroyed ;  whUe,  if  the  groin 
be  the  seat  of  phagedsena,  the  great  vessels 
and  nerves  are  quickly  exposed  at  the  bottom 
of  a  deep  ragged  cavity.  If  the  process  be 
not  soon  checked,  death  may  occur  from 
hasmorrhage,  from  exhaustion,  or  from  some 
acute  intercurrent  inflammation. 

The  above  description  appUes  to  a  form  of 
phagedgena  which  is  now  fortunately  rare ; 
but  less  severe  examples,  ranging  in  various 
degrees  between  that  described  and  those 
where  a  sore  simply  becomes  inchned  to 
spread,  looks  unhealthy,  and  has  '  gnawed ' 
edges,  are  common  enough  in  venereal  prac- 
tice. 

_  In  the  chronic  form  of  phagedaena  the  mor- 
bid process  is  much  less  active,  and  is  not  usu- 
ally attended  by  much  pain  or  constitutional 
disturbance.  The  sore  spreads  gradually, 
but  the  tendency  is  rather  to  extend  widely 
and  superficially  than  deeply.  The  groin  is 
the  most  usual  seat  of  the  ulceration,  whence 
it  may  extend  upwards  along  the  abdominal 
wall  or  down  the  thigh,  laying  bare  the  deep 
fascia,  and  dissecting  out  the  superficial 
vessels  and  nerves.  It  often  also  undermines 
the  skin  extensively  before  destroying  it ; 
hence  the  loose  and  irregular  margins  of  the 
ulcer  are  detached  from  the  deeper  parts  for 
a  considerable  distance.  The  duration  of  this 
form  of  ulceration  is  very  variable.  It  some- 
times lasts  for  years  ;  at  one  time  appearing 
to  be  stationary,  while  at  other  times  it 
spreads  in  one  du-ection  and  heals  in  an- 
other. In  such  cases  the  patient's  health 
suffers  more  or  less  severely,  and  finally  he 
may  become  exhausted  by  the  constant  and 
prolonged  irritation  and  discharge.  If  he 
recover,  he  may  be  permanently  crippled  by 
the  contraction  of  the  resulting  cicatrices. 

Bubo. — This  compHcation,  which  is  much 
less  frequent  in  women  than  in  men,  is  said 
to  occur  in  about  one-third  of  the  total  number 
of  cases  of  chancre.  Buboes  may  be  either 
simple  or  virulent,  the  former  being  most 
common. 

Simple  or  sympathetic  bubo  arises  from 
ordinary  irritation,  and  is  similar  to  that 
caused  by  simple  irritation  of  any  other  kind. 

Virulent  {chancrous)  bubo  may  be  due  to 
the  inoculation  of  a  simple  one  by  chancrous 
pus,  or  to  matter  conveyed  from  the  sore  by 
the  lymphatics  to  the  gland. 
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Bubon  d'emhUe.  —  This  term  has  been 
applied  to  a  variety  of  bubo,  beUeved  by 
some  authors  to  result  from  the  absorption  of 
chancrous  pus  without  the  production  of  any 
lesion  at  the  point  of  inoculation.  The 
existence  of  such  a  bubo  is  not  estabhshed 
beyond  doubt.    See  Bubo,  Venereal. 

Lyiiiphangitis.— This,  like  bubo,  may  be 
simple  or  virulent,  but  is  a  less  frequent 
complication  of  the  local  chancre.  Bubo  of 
either  kind  may,  and  frequently  does,  exist 
without  any  perceptible  change  in  the  lym- 
phatics leading  to  it ;  but  when  the  vessels 
ai-e  affected,  the  glands  are  usually  inflamed 
also.    The  thickened  lymphatics  can  be  felt 

Local  Cliancre. 

1.  A  local  and  nearly  always  venereal 
disorder,  produced  by  the  pus  of  a  similar 
ulcer. 

2.  No  period  of  incubation.  Irritation  be- 
gins within  a  few  hours  after  contagion. 

3.  Begins  as  a  pustule  which  soon  bm-sts, 
leaving  an  excavated  ulcer  with  sharply  cut, 
loose,  often  undermined  edges,  and  an  irregu- 
lar spongy  floor  of  a  dirty  yellow  colour. 

4.  Base  supple  unless  inflamed,  in  which 
case  it  becomes  firm  like  that  of  a  boil ;  the 
firmness  is  diffused,  resistant  to  the  touch, 
ill-defined,  and  fades  gradually  into  the  sur- 
rounding tissues. 


5 .  Discharge  abundant,  purulent,  and  freely 
inoculable  through  many  generations,  on  the 
bearer  as  well  as  on  others. 

6.  InoculabHity  on  certain  animals  pos- 
sible. 

7.  Usually  multiple. 

8.  Very  rarely  seen  far  away  from  the 
genital  organs. 

9.  Course  acute,  and  often  attended  by 
pain  or  soreness. 

10.  Duration  greatly  influenced  by  local 
treatment. 

11.  Inflammation  and  phagedsena  not  very 
imcommon. 

12.  Glands  remain  unaffected  or  become 
acutely  inflamed.  Siippuration  common. 
Bubo  may  be  simple  or  virulent.  Only  one 
or  two  glands  suffer. 

13.  Never  causes  general  infection  of  the 
system. 

14.  Eepeated  attacks  common. 


"While  the  characters  given  in  the  foregoing 
table  are  amply  sufficient  for  the  diagnosis  of 
the  two  lesions  in  uncomplicated  cases,  it 
must  be  mentioned  that  the  appearance  of 
either  sore  may  be  altered  in  various  ways, 
for  example,  by  neglect  of  cleanliness,  or  by 
the  application  of  irritants.    Thus  the  local 


as  tender  and  often  irregular  cords,  and  their 
course  is  generally  marked  out  by  red  streaks 
along  the  surface. 

Simple  lymphangitis  may  end  in  resolu- 
tion, or  one  or  more  abscesses  may  form 
along  the  course  of  the  vessel.  The  virulent 
form  probably  always  goes  on  to  suppuration, 
and  the  resulting  sores  become  chancres  in 
every  respect  similar  to  the  original  one. 

Diagnosis. — The  local  chancre  is  re- 
cognised by  the  characters  which  have  been 
already  mentioned,  and  which  are  recapitu- 
lated in  the  following  table,  where  also  they 
are  contrasted  with  those  of  the  initial  mani- 
festation of  syphihs. 

Initial  Manifestation  of  Syphilis. 

1.  The  first  sign  of  a  general  and  not  ne- 
cessarily venereal  disease ;  it  may  be  produced 
by  the  secretion  of  any  syphilitic  lesion,  or 
by  the  blood  dm-ing  the  earlier  stages  of  the 
disease. 

2.  Always  a  period  of  incubation,  which 
averages  24  days. 

8.  Begins  as  a  slightly  elevated  papule. 
Ulceration  may  be  absent  throughout. 
Edges  raised,  adherent,  and  rounded.  Sur- 
face smooth  and  often  of  a  ham-red  colour. 

4.  Base  more  or  less  indurated.  The  hard- 
ness is  sharply  circumscribed,  somewhat 
elastic  to  the  touch,  and  independent  of  acute 
inflammatory  action ;  it  varies  much  in 
amount,  bemg  sometimes  superficial  and 
scanty,  and  feeling  like  a  thin  layer  of  parch- 
ment or  paper;  sometimes  abundant,  and 
feeling  like  a  mass  of  cartilage. 

5.  Discharge  scanty,  serous,  and  not  readily 
auto-inoculable. 

6.  Inoculability  on  animals  doubtful. 

7.  Usually  single. 

8.  Not  very  infrequent  on  the  lip  or  finger, 
and  on  the  breast  in  women. 

9.  Course  chronic.   Pain  generally  absent. 

10.  Duration  usually  depends  on  general 
specific  treatment. 

11.  Inflammation  and  phagedsena  rare. 

12.  Adenopathy  constant,  indolent,  and 
generally  miiltiple.    Suppuration  rare. 

13.  Is  followed  by  constitutional  symptoms. 

14.  A  second  attack  rare. 


chancre,  especially  about  the  margin  of  the 
prepuce,  may  develop  an  amount  of  inflam- 
matory thickening  which  cannot  for  a  time  be 
distinguished  from  that  produced  by  similar 
causes  in  the  syphilitic  initial  lesion ;  for 
the  specific  induration  may  become  masked 
by  inflammation.    In  such  cases  a  positive 
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diagnosis  must  be  postponed  until  the  irrita- 
tion has  subsided.  Again,  even  if  a  patient 
present  himself  with  a  typical  local  chancre, 
it  IS  of  course  not  certain  that  the  syphilitic 
poison  has  not  been  unbibed  as  well ;  and  the 
incubation-period  of  syphilis  must  be  allowed 
to  elapse  before  the  patient  can  be  assured  that 
his  trouble  is  only  local.  Further,  as  regards 
the  two  most  characteristic  signs  of  primary 
syphilis,  namely,  induration  of  the  base  of 
the  sore,  and  indolent  multiple  enlargement 
of  the  nearest  lymphatic  glands,  one  or  other 
may  be  ill-marked,  or  in  rare  instances  even 
absent,  or  at  least  inappreciable.  Then,  as 
regards  ntunber — the  initial  lesion  of  syphihs 
may  be  multiple  if  several  places  happen  to 
be  inoculated,  as  in  the  case  of  herpes  for 
example;  and  the  local  chancre  may  be 
single,  especially  in  persons  of  careful  and 
cleanly  habits.  Inflammatory  action  also 
may  mask  the  usually  separate  indolent 
glands  of  syphilis;  but,  apart  from  this, 
sometimes  only  one  or  two  glands  can  be 
felt  in  the  groins.  This  is  most  often  the  case 
when  the  glands  have  been  spoiled  by  previ- 
ous inflammation.  Absence  of  enlargement 
also  appears  to  be  sometimes  due  to  the  pres- 
sure of  a  truss.  In  very  fat  people,  again,  the 
glands  cannot  always  be  felt. 

Thus,  in  making  a  diagnosis,  not  one  but 
all  of  the  signs  that  may  be  present,  to- 
gether with  the  history  of  the  case,  must  be 
taken  into  consideration ;  and  if  the  dia- 
gnosis stiU  remains  doubtful,  the  case  must 
be  watched  until  conclusive  evidence  is  forth- 
coming. 

Auto-inoculation  is  sometimes  of  service 
in  diagnosis,  but  in  the  present  instance  would 
not  be  of  much  value ;  for  even  if  a  typical 
local  chancre  were  the  result,  syphihs  could 
not  be  excluded  until  the  incubation-period 
had  elapsed.  Care  is  always  necessary  in 
interpreting  the  results  of  inoculation ;  for 
though  it  may  be  reasonably  concluded  that 
an  active  sore  the  discharge  from  which  is 
not  auto-inoculable  is  not  a  local  chancre,  yet 
the  converse  by  no  means  always  holds  good. 
It  must  be  remembered  that  matter  from 
various  lesions,  under  certain  conditions,  be- 
comes inoculable  on  the  bearer.  The  im- 
portant point  is  not  that  inoculation  produces 
something,  but  the  character  of  the  lesion 
which  it  produces. 

When  an  immediate  diagnosis  is  impera- 
tive, confrontation,  or  comparison  of  the 
patient  with  the  soiurce  of  his  disease,  may 
set  the  question  at  rest ;  but  many  precau- 
tions are  necessary  in  drawing  conclusions 
from  such  evidence. 

Ulcerating  syphilides,  especially  mucous 
patches  of  the  female  genitals,  occasionally 
resemble  chancres,  but  the  presence  or  his- 
tory of  other  signs  of  syphilis  would  lead  to  a 
correct  diagnosis. 

Oummata  about  the  genital  region,  in  both 
sexes,  after  breaking  down,  leave  ulcers  which 


sometimes  resemble  local  chancres,  but  which 
as  a  rule  are  not  auto-inoculable. 

Besides  syphihtic  affections,  there  are  a 
few  others  which  require  to  be  mentioned 
m  connexion  with  the  diagnosis  of  the  local 
chancre.  Herpes  is  characterised  by  vesicles 
or  small  superficial  erosions  on  an  inflamed 
area.  Itching  or  smarting  also  often  pre- 
cedes an  attack  of  herpes,  and  there  is  fre- 
quently a  history  of  previous  attacks,  which, 
again,  are  often  independent  of  any  suspicious 
sexual  exposure,  and  are  liable  to  recur  at 
regular  intervals,  or  in  connexion  with  diges- 
tive disturbance.  Herpes  also  usually  disap- 
pears in  a  few  days  under  measures  of  simple 
cleanliness. 

Abrasions  are  irregular  in  form,  are  usu- 
ally noticed  by  the  patient  at  the  time  of 
their  production  or  very  soon  afterwards,  and 
heal  readily  in  a  few  days  if  they  are  not 
irritated.  Both  herpes  and  abrasions,  how- 
ever, as  well  as  the  erosions  due  to  balano- 
posthitis,  may,  under  irritation  of  various 
kinds,  become  suppurating  and  inflamed 
ulcers,  which  for  a  time  it  is  difficult  to  dis- 
tinguish from  chancres. 

When  phimosis  prevents  exposure  of  the 
parts,  a  discharge  from  beneath  the  prepuce 
may  be  due  to  several  other  causes  besides 
the  local  chancre,  for  example,  syphilis, 
gonorrhoea,  balanitis,  or  warts.  If  the  local 
chancre  be  present,  its  site  is  usually  indi- 
cated by  the  presence  of  a  tender  spot  in  that 
situation,  and  pressure  often  causes  a  sUght 
oozing  of  blood.  Consecutive  sores  also 
quickly  appear  at  the  margin  of  the  prepuce. 
In  the  case  of  syphilis,  the  presence  of  indu- 
ration, and  the  multiple  indolent  enlargement 
of  the  inguinal  glands,  will  usually  render  the 
diagnosis  clear.  In  gonorrhoea,  soreness  of 
the  deeper  urethra,  scalding  during  micturi- 
tion, the  presence  of  chordee  and  other  signs 
of  urethritis,  and  the  absence  of  localised 
tenderness  beneath  the  swollen  prepuce,  are 
points  that  will  usually  determine  the  nature 
of  the  case.  In  balanitis  there  will  be  an 
absence  of  circumscribed  tenderness  and  of 
signs  of  urethritis.  Warts  can  be  felt 
through  the  prepuce,  and  a  portion  of  the 
growth  can  usually  be  seen  by  putting  the 
parts  on  the  stretch.  A  small  speculum  is 
sometimes  of  use  for  diagnostic  purposes  in 
cases  of  phimosis. 

Prognosis. — The  prognosis  of  the  uncom- 
phcated  chancre  is  always  favourable.  If 
any  compHcation  arise,  the  prognosis  will 
depend  upon  its  nature  and  severity. 

Treatment. — The  treatment  of  chancre 
consists  chiefly  in  the  employment  of  local 
remedies.  The  general  treatment  at  the 
same  time  is  directed,  on  ordinary  principles, 
to  the  maintenance  of  the  patient's  health, 
by  tonics,  regulation  of  the  diet,  moderation 
in,  or  abstinence  from,  alcohol,  and  as  much 
rest  as  possible,  in  order  to  diminish  the  risk 
of  complications. 
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A  local  chancre  of  only  a  few  days'  dura- 
tion can  generally  be  destroyed  by  one 
thorough  application  of  heat  or  caustic.  The 
advantages  of  such  a  mode  of  procedure  are 
that  (a)  consecutive  inoculation,  and  conse- 
quently multiplicity  of  sores,  is  prevented ; 
(6)  the  risk  of  bubo  and  of  other  complica- 
tions is  diminished ;  and  (c)  the  duration  is 
shortened. 

When  the  surface  is  large,  or  when  the 
sores  are  numerous,  destructive  measures 
shotdd  only  be  employed  when  milder  ones 
have  failed. 

The  thermo-cautery  is  the  most  convenient 
form  of  actual  cautery ;  but  for  small  sores, 
caustics  usually  suffice,  and  are  less  alarming 
to  the  patient;  strong  nitric  acid,  and  the 
mixture  of  charcoal  and  sulphuric  acid  com- 
monly knovra  as  'Eicord's  paste,'  are  the 
most  suitable  forms.  Nitrate  of  silver  should 
not  be  used  for  this  purpose,  because,  while 
probably  not  strong  enough  to  destroy  the 
virus,  it  causes  pain  and  irritation,  as  well  as 
inflammatory  hardness,  which  is  sometimes 
sufficiently  extensive  to  interfere  with  the 
diagnosis  of  the  case.  Before  using  either 
caustic  or  cautery  the  following  points  should 
be  borne  in  mind :  (1)  No  sore  should  ever 
be  cauterised  unless  the  whole  of  the  diseased 
surface  can  be  acted  on.  (2)  The  surround- 
ing parts  must  be  thoroughly  cleansed  and 
disinfected. 

From  a  purely  therapeutic  point  of  view, 
however,  destructive  measures  are  at  the 
present  time  not  often  required ;  and  as  re- 
gards the  prevention  of  syphihs,  supposing 
the  virus  of  that  disease  to  have  been  inocu- 
lated, the  results  of  observation  so  far  seem 
to  give  but  little  hope  of  success. 

In  nearly  aU  cases  the  best  application  is 
iodoform,  of  which  the  powdered  crystals 
may  be  sprinkled  on  the  sore  by  means  of  a 
quill,  or  applied  with  a  moistened  camel's- 
hair  brush  twice  or  thrice  daily,  according  to 
the  amoimt  of  discharge.  The  sore  should 
then  be  covered  with  a  piece  of  lint  or  wool, 
and  if  the  dressing  cannot  be  kept  in  place 
by  the  natmral  conformation  of  the  parts, 
a  narrow  strip  of  bandage  or  plaster  should 
be  applied.  Iodoform  may  also  be  applied 
as  an  ointment  with  vaseline,  or  with  glyce- 
rine, or  an  ethereal  solution  may  be  painted 
on  the  part,  a  thin  coating  of  iodoform  being 
left  after  the  evaporation  of  the  ether. 

If  iodoform  is  not  used,  powdered  boric 
acid,  or  salol,  or  a  lotion  of  carboUc  acid, 
sulphate  of  zinc,  or  lead,  may  be  applied, 
according  to  the  state  of  the  ulcer.  What- 
ever dressing  is  employed,  care  must  be 
taken  to  change  it  frequently,  to  prevent  the 
urine  from  coming  in  contact  with  it,  and  to 
arrange  it  so  that  opposed  surfaces  are  kept 
apart.  Chancres  with  phimosis  must  be 
treated  by  frequent  injections,  with  a  syringe 
having  a  long  nozzle,  of  a  lotion  of  carbolic 
acid  (1  in  40),  or  of  boric  acid  and  glycerine. 
II. 


Any  of  the  sores  that  are  within  reach  should 
be  dressed  with  iodoform,  and  a  piece  of 
absorbent  wool  placed  within  the  preputial 
orifice. 

Treatment  of  GompUcaUona. —  Inflamed 
chancres  should  be  treated  by  keeping  the 
patient  at  rest,  on  simple  diet ;  by  the  admin- 
istration of  a  purge ;  and  by  the  application  of 
lead  and  opiimi  lotion  or  some  other  soothing 
dressing.  In  phimosis,  if  the  swelling  is  so 
great  as  to  prevent  the  use  of  the  syringe,  or 
if  sloughing  is  threatened,  the  prepuce  must 
be  slit  up  or  removed  altogether,  and  the 
case  treated  according  to  the  directions  given 
for  the  treatment  of  phagedena. 

If  in  paraphimosis  the  prepuce  be  natm'ally 
too  narrow,  or  if  strangulation  occur,  reduc- 
tion should  be  effected. 

Phagedcena. — On  the  first  appearance  of 
signs  of  acute  phagedsena,  the  affected  part 
should  be  immersed  for  nine  or  ten  hours  a 
day  in  water  at  a  temperature  of  about  98°  F. 
This  can  be  easily  accomplished  by  keep- 
ing the  patient  in  a  hip  bath,  and  alter- 
nately adding  and  removing  smaU  quantities 
of  water,  so  that  the  requisite  temperature  is 
maintained.  Care  must  6f  course  be  taken 
to  protect  the  patient  from  cold,  by  placing 
the  bath  in  a  warm  room,  and  by  wrapping 
the  exposed  parts  of  the  body  in  blankets. 
This  plan  succeeded  well  at  the  Male  Lock 
Hospital ;  ^  and  if  it  be  adopted  at  an  early 
period  the  sore  often  becomes  healthy  in 
a  few  days ;  immersion,  however,  should 
always  be  continued  for  at  least  a  day  or  two 
after  this  has  occurred,  to  guard  against  re- 
lapse. The  patient  may  generally  be  allowed 
to  go  to  bed  during  the  night,  iodoform  or 
some  other  suitable  dressing  being  applied ; 
but  if  the  diseased  action  continue  to  extend, 
the  duration  of  the  bath  must  be  prolonged, 
or  even  be  made  continuous;  but  in  that 
case,  as  well  as  in  the  cases  where  the  groin 
is  the  seat  of  the  disease,  a  full-sized  bath  in 
which  the  patient  can  lie  down  vsdll  be  neces- 
sary. In  aU  cases  the  whole  of  the  diseased 
surface  must  be  fully  exposed  and  thoroughly 
submerged. 

If  iodoform  and  immersion  fail,  or  if  im- 
mersion cannot  be  properly  carried  out,  a 
lotion  of  tartarated  iron  (10  to  60  grains  to 
the  ounce)  with  extract  of  opium,  or  a 
saturated  solution  of  permanganate  of  potas- 
sium, should  be  tried. 

If  milder  measures  fail  to  arrest  the  phage- 
dsenic  action,  the  sore  may  be  cauterised. 
If  the  surface  is  large,  the  actual  cautery 
wiU  be  more  hkely  to  succeed  than  chemical 
agents. 

Haemorrhage  firom  a  phagedsenic  sore 
should  always  be  checked  as  soon  as  possible. 
If  the  bleeding  is  shght  the  surface  should 
be  cleaned,  and  pellets  of  cotton  wool,  soaked 
in  solution  of  persulphate  of  iron,  pressed  on 
each  bleeding  spot,  and  retained  in  position 
1  See  Lancet,  May  24, 1879. 
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by  a  bandage  applied  as  tightly  as  the  patient 
can  bear.  In  severe  cases  the  actual  cautery 
may  be  necessary ;  and  in  extreme  instances 
ligature  of  the  larger  arterial  trunks  above 
the  seat  of  disease  may  be  required. 

The  general  treatment  of  phagedaena  con- 
sists in  the  administration  of  good  food, 
tonics,  and  opium  in  sufficient  quantity  to 
relieve  pain,  but  under  the  immersion  plan 
of  treatment  pain  usually  quickly  ceases, 
and  little  or  no  opiimi  is  required.  Fresh 
air  and  good  ventilation  are  also  most  im- 
portant. 

The  treatment  of  chronic  phagedaena  is 
similar  to  that  of  the  acute  form,  but  of 
course  more  time  is  allowed  for  the  trial  of 
palliative  measures  before  having  recourse  to 
the  cautery. 

For  the  treatment  of  simple  bubo,  see  Bubo, 
Venereal. 

The  management  of  the  virulent  bubo, 
after  evacuation  of  the  pus,  differs  in  no  re- 
spect from  that  of  the  local  chancre,  which  has 
been  described ;  and  the  treatment  already  re- 
commended for  phagedaena  applies  equally  to 
that  morbid  process,  as  a  complication  of  the 
local  chancre,  of  bubo,  or  of  syphilitic  ulcers, 
whether  primary,  secondary,  or  tertiary ;  but 
in  the  case  of  syphiHs  the  administration  of 
mercury  or  iodine  or  both,  according  to  cir- 
cumstances, forms  an  important  element  in 
the  management.  In  fact,  in  every  case  of 
obstinate  phagedaena,  especially  of  the  chronic 
form,  most  careful  search  should  be  made 
for  signs  or  a  history  of  syphilis  ;  for,  if  that 
taint  be  present,  it  not  infrequently  happens 
that  all  local  applications  fail  until  the  con- 
stitutional malady  is  attacked. 

Arthur  Cooper, 

VEWE SECTION  {vena,  a  vein;  and 
secto,  I  cut). — Synon.  :  Bleeding ;  Blood- 
letting.— Abstraction  of  blood  by  opening  a 
vein.    See  Blood,  Abstraction  of. 

VENOM,  Effects  of:  VENOMOUS 
ANIMALS. — Synon.  :  Fr.  Animaux  Vene- 
neux  ;  Ger.  Giftige  Thiere. 

Definition. — Animals  which  possess  the 
power  of  secreting  and  ejecting  a  poison, 
which,  when  inoculated  in  man  or  other 
animals,  produces  toxic  or  even  fatal  effects. 

Venomous  animals  are  found  in  many 
classes  of  the  animal  kingdom. 

1.  Reptilia. — ReptiUa  furnish  the  most 
numerous  and  important  kinds  of  venomous 
animals,  and  these  are  limited  almost  entirely 
to  the  order  Ophid/ia  or  snates. 

The  statement  that  no  lizard  is  poisonous, 
is  not  strictly  correct.  The  heloderm  {Helo- 
derma  suspectum)  of  Mexico  possesses 
venomous  properties,  destructive  to  small 
animals,  and  injurious  to  man  himself. 

Description. — The  poison-apparatus  of  a 
snake  consists  of  a  composite  racemose 
gland,  situated  in  the  temporal  region, 
secreting  a  clear,  slightly  viscid  fluid,  which 
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is  poured  through  a  duct  into  a  grooved  fang 
situated  on  a  movable  maxillary  bone. 

The  fangs  are  longer,  more  curved,  more 
movable,  and  more  formidable  in  viperine 
than  in  colubrine  snakes. 

Snake-poison  is  very  deadly ;  more  active 
in  some  snakes,  quantity  for  quantity,  than  in 
others ;  and  varying  in  activity  in  the  same 
species  or  individual,  according  to  season, 
ternperature,  and  state  of  health.  It  acts  most 
rapidly  when  injected  into  the  blood  ;  but  it 
can  be  absorbed  through  mucous  and  serous 
membranes,  as  seen  by  its  poisonous  effects 
when  applied  to  the  conjunctiva,  the  stomach, 
and  the  peritoneum.  It  may  neither  be 
applied  to  the  lips  nor  taken  into  the  stomach 
with  unpunity  ;  and  sucking  a  snake-bite  is 
by  no  means  free  from  danger,  though  if  the 
saliva  be  quickly  ejected  and  the  mouth 
washed,  the  danger  is  probably  small.  It 
may  be  noted  here  that  the  poison  of  viperine 
forms  differs  considerably  from  the  colubrine. 
They  both  contain  active  principles,  two  of 
which,  according  to  Drs.  Weir  Mitchell  and 
Eeichert,  are  proteids,  one  belonging  to  globu- 
hns,  the  other  to  proteins ;  they  attribute  the 
difference  of  the  physiological  effects  pro- 
duced by  different  species  to  the  varying 
proportions  of  these  bodies.  Analysis  has 
shown  the  poison  to  be  very  nearly  like  al- 
bmnen  in  composition.  It  is  most  active  on 
warm-blooded  creatures.  Poisonous  snakes 
are  very  insensible  to  the  venom  of  other 
poisonous  snakes,  and  absolutely  so  to  that 
of  their  own  species. 

Effects. — The  action  of  the  poison  is  local 
and  general. 

The  local  effects  of  snake-bite  comprise 
pain ;  partial  paralysis  of  the  bitten  part ; 
ecchymosis;  swelling;  and,  if  death  does  not 
rapidly  follow,  infiltration  of  other  and  dis- 
tant parts,  cellulitis,  and  sloughing. 

Associated  with  these  local  effects  are  many 
severe  general  phenomena,  such  as  de- 
pression, fainting,  nausea,  hurried  respii-a- 
tion,  vomiting,  exhaustion,  haemorrhagic  dis- 
charges, lethargy,  loss  of  coordinating  power, 
paralysis,  loss  of  consciousness,  relaxation 
of  sphincters,  coma,  and  convulsions.  If  the 
quantity  of  poison  injected  be  small  or  its 
nature  feeble,  the  earlier  symptoms  may  give 
way,  and  recovery  take  place. 

Snake-poison  acts  by  paralysing  the  nerve- 
centres,  or  sometimes  the  peripheral  distribu- 
tion of  the  nerves ;  and  by  altering  the  con- 
stitution of  the  blood.  It  takes  effect  through 
the  circulation  ;  and  if  inserted  into  a  large 
vessel,  such  as  the  jugular,  humeral,  axillary 
or  other  large  vein,  it  will  cause  almost 
instant  death,  the  heart's  action  stopping  in 
systolic  spasm.  The  respiratory  centres,  the 
spinal  cord,  the  peripheral  nerve-distribution, 
may  all  be  affected.  In  ordinary  cases  death 
seems  to  take  place  by  arrest  of  the  respira- 
tion, the  heart's  action  continuing  for  some 
time  after  apparent  death.     The  muscular 
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fibre  itself  would  appear  in  some  cases  to 
have  its  contractility  impaired  or  destroyed. 
The  poison  also  acts  septicaUy,  producing  at 
a  later  period  sloughing  and  haemorrhage. 

There  are  certain  points  of  difference  in  the 
action  of  viperine  and  colubrine  venom.  In 
the  former  there  is  greater  tendency  to 
htemorrhage,  extravasation,  and  fluidity  of 
the  blood ;  in  the  latter,  the  effect  seems  to 
be  more  directly  upon  the  nervous  system, 
the  blood  being  less  affected  than  in  the 
viperine.  Experiments  on  animals  show 
that,  generally,  after  death  from  cobra- 
poisoning  the  blood  coagulates  firmly,  whilst 
after  death  from  viper-poisoning  the  blood 
remains  permanently  fluid.  In  most  cases 
of  death  in  man  the  blood  has  been  foimd 
fluid  even  after  cobra-poisoning. 

Pbognosis. — In  cases  of  moderate  severity, 
remedies,  with  careful  nursing  and  tending, 
may  prove  successful;  but  where  the  bite 
has  been  thoroughly  effected  by  the  ophio- 
phagus,  cobra,  daboia,  echis,  rattlesnake, 
craspedocephalus,  cerastes,  and  others,  the 
prognosis  is  very  unfavourable ;  in  no  case, 
however,  should  efforts  be  relaxed  until  the 
last. 

There  is  often  uncertainty  as  to  the  kind 
of  snake,  its  condition,  and  the  extent  to 
which  its  fangs  were  used.  The  great  shock 
or  depression  which  follows  a  snake-bite  may 
be  in  a  measure  due  to  fright,  and  will,  on 
reassurance,  pass  away.  The  marks  of  two 
well-defined  punctures  attest  the  insertion  of 
two  fangs,  and,  if  the  snake  has  not  been 
seen,  may  enable  one  to  form  an  opinion  as 
to  Its  character.  Many  of  the  innocuous 
snakes  are  fierce,  and  bite  vigorously,  but 
then-  numerous  teeth  leave  different  marks 
firom  those  of  the  poison-fangs.  There  are 
exceptions  to  this  rule,  however;  a  few 
innocent  snakes  have  the  anterior  maxillary 
teeth  developed  like  poison-fangs,  but  bites 
Irom  them  are  not  very  likely  to  occur. 

It  may  be  well  to  note  some  of  the 
characters  that  distinguish  the  venomous 
snakes,  such  as  the  form  and  arrangement  of 
the  teeth ;  an  examination  of  the  wound  will 
often  reveal  the  true  character  of  the  bite 
and  serve  to  indicate  a  correct  prognosis  On 
openmg  the  mouth  of  a  -venomous  colubrine 
snake,  such  as  naja  or  bungarus,  two  shghtlv 
movable  fangs  will  be  observed,  one  on  either 
side,  as  well  as  several  loose  reserve  fangs  in 
various  stages  of  development;  and  close 
behind  them  there  may  be  seen  one  or  two 
smaller  teeth.  There  is  no  row  of  teeth 
along  the  outer  side  of  the  mouth,  but  a 
double  row  of  palatine  teeth  will  be  found 
on  either  side.  In  the  viperine  and  crotaline 
snakes,  a  large  fang  only  is  found  on  either 
side,  and  a  palatine  row  as  in  the  colubrine 
I  here  are  no  small  fixed  teeth  behind  the 
langs  as  m  colubrines,  but  in  a  fold  of  mucous 
membrane  at  the  base  of  the  fangs,  both  in 
vipers  and  colubrines,  several  loose  reserve 


fangs  will  be  found  in  various  stages  of 
development,  one  of  which  takes  the  place 
of  the  ordinary  fang  when  it  is  shed,  by 
becoming  ankylosed  to  the  maxillary  bone. 
In  hydrophidcs  the  fangs  are  arranged  like 
those  of  the  cobra,  but  are  very  minute,  and 
no  reliance  can  be  placed  on  any  mark  made 
by  them.  The  circumstances  under  which  a 
bite  is  inflicted  will  generally  help  to  indi- 
cate the  kind  of  snake. 

Harmless  snakes  have  a  double  row  of 
equal  or  nearly  equal-sized  teeth  in  the 
maxillary  and  palatine  bones.  But,  as 
before  stated,  there  are  certain  innocent 
snakes  that  have  long  anterior  maxillary 
teeth,  which  might  cause  doubt  as  to  the 
nature  of  the  bite. 

Treatment. — There  is  reason  to  believe 
that  the  numerous  agents  that  have  been 
recommended  from  the  earliest  times  as 
antidotes  of  snake-poison  are  useless,  and 
have  no  such  properties  as  those  ascribed  to 
them. 

The  rational  treatment  of  snake -poisoning 
is  to  endeavour  to  prevent  the  entry  of  the 
virus  into  the  circulation ;  to  neutralise  it  in 
the  wound  before  it  is  absorbed ;  to  support 
the  failing  nervous  force  if  it  have  entered ; 
and  to  favour  its  elimination. 

The  appHcation  of  a  tight  ligature  between 
the  bite  and  the  heart,  and  the  immediate 
excision  or  destruction  of  the  bitten  spot,  by 
cautery  or  caustic,  are  essential ;  and  other 
local  measures  may  appear  necessary.  The 
injection  of  a  5  to  10  per  cent,  solution  of 
permanganate  of  potassium  into  the  bitten 
part  has  for  its  object  the  neutralising  of  the 
poison  retained  there  by  the  ligature,  and 
there  is  reason  to  believe  that  this  is  some- 
times effected.  The  ligature  may  then  be 
removed,  thus  obviating  the  risk  of  gangrene 
in  the  part  below  the  constriction. 

The  constitutional  treatment  requires  that 
the  strength  should  be  supported  by  stimu- 
lants, such  as  alcohol  and  ammonia.  Next, 
if  the  respiration  be  failing,  artificial  respira- 
tion should  be  resorted  to.  EHmination 
should  be  promoted  by  stimulating  diuretics. 
The  patient  should  be  kept  warm ;  ^pd  must 
not  exhaust  himself  by  walking  about.  Am- 
monia has  always  held  a  high  place  among 
remedies  in  snake-poisoning.  Its  injection 
into  the  veins  has  been  warmly  advocated 
in  Australia,  and  is  said  to  have  met  with 
success  there,  which  it  certainly  had  not  in 
India. 

Dr.  Mueller  in  Australia  strongly  advo- 
cates the  injection  of  strychnine  in  repeated 
doses,  and  cases  are  cited  which  seem  to 
confirm  its  utility;  but  there  is  not  yet 
sufficient  evidence  to  warrant  the  certainty 
of  its  efficacy. 

2.  Amphibia.— None  of  the  amphibia  are 
known  to  possess  a  poison-apparatus  lilce 
that  of  ophidia ;  but  toads  and  salamanders 
secrete  a  fluid  in  glands  along  the  back, 
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connected  with  the  integument,  which  yields 
an  actively  venomous  principle,  capable  of 
causing  local  irritation,  and,  when  injected 
into  the  blood,  death,  preceded  by  symptoms 
indicating  action  on  the  cerebro- spinal  nerve- 
centres.  Dogs  seizing  the  toad,  Bufo  vul- 
(jaris,  are  known  to  suffer  from  swelling  of 
the  Hps  and  salivation  ;  and  a  case  of  death 
was  related  in  France,  in  1865,  of  a  child 
in  whom  an  abrasion  of  the  hand  came  in 
contact  with  the  secretion  of  a  toad ;  death 
was  preceded  by  vertigo,  vomiting,  and 
fainting.  When  this  poison  is  injected  into 
guinea-pigs,  small  birds,  and  other  animals, 
violent  symptoms  and  death  soon  follow. 
It  is  a  viscid,  milky  fluid,  with  a  slightly 
yellow  tint  and  peculiar  odour ;  it  is  exuded, 
and  may  be  pressed,  from  glands  behind  the 
orbits.  Zalesky  has  shown  that  the  land  and 
water  salamanders,  S.  maculatus  and  Triton 
cristatus,  and  probably  others,  have  also  the 
power  of  secreting  venom ;  and  his  experi- 
ments prove  that  it  contains  a  very  active 
principle — salamandrine — and  that  its  action 
on  the  cerebro- spinal  nerve-centres  is  ener- 
getic. It  appears  that  these  poisons,  like 
those  of  ophidia,  though  effective  on  others, 
have  no  action  on  their  own  species. 

3.  Pisces. — Description. — Several  fishes 
are  provided  with  an  apparatus  consisting  of 
a  cavity  at  the  base  of,  or  a  sac  and  duct 
leading  to,  a  channelled  spine,  through  which 
an  irritating  secretion  is  ejected.  No  true 
poison-gland,  however,  has  as  yet  been 
certainly  made  out.  This  secretion  is  ap- 
parently connected  with  the  secreting  mucous 
system ;  and  in  certain  species  it  produces 
marked  symptoms  of  poisoning,  though  never 
to  the  same  extent  as  in  venomous  snakes. 
Fish  armed  with  sharp  or  serrated  opercular 
or  fin  spines  can  inflict  severe  injuries,  liable 
to  cause  great  pain,  and  to  be  followed  by 
the  grave  symptoms  attributable  to  the 
lacerated  or  punctured  nature  of  the  wounds ; 
and  these  may  be  aggravated  by  the  irritating 
nature  of  the  mucus  with  which  they  are 
contaminated.  In  several,  however,  in 
addition  to  the  spine,  there  is  a  distinct 
receptacle  in  connexion  with  it,  either  in  the 
form  of  a  sac  or  duct  such  as  in  the  thalasso- 
jjhryne,  or  in  a  cavity  in  the  spine  itself, 
as  in  the  trachinus  or  weever. 

In  th^  case  of  others,  such  as  the  sting- 
rays, which  may  produce  severe  wounds  by 
their  pointed  and  serrated  spines,  there  is 
no  distinct  receptacle  for  the  poisons  in  con- 
nexion with  them.  Whilst  it  is  well  known 
that  many  spiny  fish  are  capable  of  inflicting 
wounds  that  are  dangerous  from  their 
lacerated  and  punctm-ed  character,  it  is  re- 
cognised that  others  increase  the  danger  by 
the  inoculation  of  an  irritating  fluid,  as  just 
stated. 

Effects. — The  effect  of  fish-poison  is  to 
produce  severe  burning  pain  at  and  beyond 
the  injured  part,  and  fever.    The  intensity. 


no  doubt,  depends  upon  the  quantity  of 
poison  injected,  and  the  state  of  health  and 
constitution  of  the  person  at  the  time.  The 
wound  alone,  even  without  the  poison,  is 
likely  to  be  painful  and  severe  from  its 
punctured  character. 

Treatment. — Ipecacuanha,  tobacco,  alka- 
lis, alum,  and  ammonia  have  all  been  recom- 
mended as  useful  local  applications  to  aUay 
the  irritating  action  of  such  poisons.  Poul- 
tices of  onions,  or  warm  applications  of 
opiiun  or  other  sedative  fomentations,  are 
likely  to  be  useful ;  and  prompt  surgical 
relief,  if  suppuration  or  cellulitis  occurs,  is 
necessary  to  relieve  tension,  to  evacuate  pus, 
or  give  exit  to  sloughs. 

The  constitutional  treatment  is  such  as 
would  be  indicated  by  the  condition  and 
progress  of  any  other  inflamed  punctured 
woimd.  In  case  of  depression  of  the  heart's 
action,  alcohol  or  ammonia  would  be  indi- 
cated. Eest,  quiet,  and  due  attention  to  the 
state  of  the  bowels,  and  ehmination  by  the 
skin  and  kidneys,  with  careful  regulation  of 
the  diet,  should  be  observed.  See  Post- 
mortem Wounds. 

4.  Mollusca. — Aphysia  punctata,  the 
sea-hare,  a  gasteropod,  is  said  by  some  to 
produce  an  irritating  secretion  capable  of 
causing  urtication  and  even  severe  inflam- 
mation, and  of  causing  the  hair  to  faU  off. 

5.  Arthropoda;  Myriapoda,  family 
ScolopendridcB.  —  The  centipedes  possess 
mandibles,  formed  by  a  pair  of  dilated  feet, 
joined  at  their  origin,  with  perforated,  hook- 
like points  with  an  aperture  near  the  apex, 
through  which  a  poisonous  fluid,  secreted  in 
a  poison-gland,  with  sac  and  duct,  is  ejected 
when  they  bite,  which  they  can  severely.  In 
the  case  of  the  larger  tropical  species  the  bite 
is  sometimes  very  painful,  and  causes  con- 
siderable local  irritation,  and  even  constitu- 
tional disturbance — fever  and  dehrium.  That 
of  the  smaller  kind  generally  causes  only 
local  and  transient  irritation.  Centipedes  are 
found  nearly  all  over  the  world,  in  Europe, 
Africa,  America,  the  East  and  West  Indies 
and  Islands,  and  in  the  tropics  generally. 
Those  of  warm  climates  are  the  largest  and 
most  dangerous. 

6.  Arachnoidea;^ — Scorpionidcs  or  Pedi- 
palps. — Description.— Scorpions  have  a  seg- 
mented abdomen,  the  last  six  joints  of  which 
are  narrowed  into  a  tail,  terminated  by  a 
curved  perforated  spine  or  hook,  with  which 
they  strike  and  woimd.  At  its  extremity  are 
two  small  orifices,  through  which  venom  is 
injected  fi:om  a  gland-receptacle  and  duct 
at  its  base.  Scorpions  run  about  quickly, 
carrying  the  tail  curved  over  the  body. 
They  live  in  holes  in  the  grotmd,  and  tmder 
stones  or  logs  of  wood,  in  dark  places.  The 
tail  is  used  as  an  offensive  weapon.  They 
seize  small  creatures  with  their  palpi,  and 
then  pierce  them  with  the  sting.  The  venom 
is  so  active  that  it  quickly  destroys  hfe  m 
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these  animals.  Those  of  tropical  climates 
are  most  active  and  poisonous.  They  attain 
to  the  length  of  from  two  to  three,  four,  and 
six  inches.  The  European  genera  are 
smaller  and  less  active. 

Scorpions  exist  in  all  tropical  countries, 
but  extend  also  into  the  warmer  regions 
l)eyond  the  tropics.  They  are  found  in  the 
East  and  West  Indies,  Ceylon,  and  other 
islands,  Australia,  Africa,  Egypt,  South  of 
Europe,  and  America.  There  are  several 
genera,  and  Buthus  afer,  Androctonus,  and 
Buthus  CcBsar,  are  good  examples  of  the 
active  kinds.  Europceus  and  Occitanus  are 
also  venomous,  but  those  of  Europe  are  less 
active  than  the  tropical  forms. 

Effects. — The  effects  of  the  sting  of  the 
scorpion  and  of  the  bite  of  the  centipede 
have  no  doubt  been  exaggerated;  but  they 
may  produce  very  painful,  and  in  the  case 
of  the  laxger  species,  severe  and  serious 
symptoms,  in  their  character  not  unlike,  or 
even  more  severe  than,  those  of  the  sting  of 
the  wasp,  namely,  pain,  swelling,  in  some 
cases  numbness,  vertigo,  nausea,  vomiting, 
temporary  loss  of  vision,  swelling  of  the 
tongue,  and  fever.  Death  may  occur  in  deli- 
cate or  sickly  subjects.  The  local  and  con- 
stitutional symptoms  maybe  severe  in  persons 
of  irritable  constitution,  or  otherwise  out  of 
health  ;  but  generally  in  the  case  of  bites  of 
ordinary  scorpions  or  centipedes  inflicted  on 
healthy  subjects,  the  suffering  is  local  and 
soon  passes  away. 

Treatment. — A  variety  of  remedies  have 
been  recommended  for  scorpion-poisoning. 
Probably  the  application  of  a  ligature  above 
the  bitten  part,  or  a  cupping-glass,  or  suction 
of  the  wound,  as  in  snake- bite,  might  be 
useful.  Some  authorities  recommend  that 
the  wound  should  be  scarified,  and  emollient 
ouitments  and  poultices  appUed,  Suction  of 
the  wound,  and  the  application  of  salt  water, 
vinegar,  ammonia,  alum,  ipecacuanha,  spirit 
of  camphor,  eau  de  Cologne,  tobacco  water, 
turpentine,  tincture  of  iodine,  alcohol,  the 
leaves  of  cruciferous  plants  made  into  poul- 
tices, solutions  of  opium  and  lead,  or  other 
sedatives,  will  lessen  pain  and  irritation.  The 
use  of  diffusible  stimulants,  opiates,  or  other 
sedatives  may  be  necessary,  and  such  sur- 
gical interference  as  suppuration  or  cellulitis 
may  require. 

7.  Arachnida.  —  Description.  —  Some 
spiders  are  venomous,  and  certain  of  the 
larger  tropical  forms  are  capable  of  inflict- 
ing painful  bites.  The  poison-apparatus  of 
spiders  consist  of  falces  or  modified  man- 
dibles or  jaws,  the  last  joint  of  which  is  a 
hard  curved  fang,  with  a  fissure  near  the 
pomt ;  there  is  an  elongated  poison-sac  and 
duct  in  which  the  venom  is  elaborated  and 
thence  transmitted  to  the  fang,  by  which  it 
is  inoculated  into  the  flesh  of  its  jjrey. 

Effects.— The  venom  of  spiders  is"  a  very 
native  principle,  and  apparently  is  capable 


of  rapidly  destroying  the  life  of  the  small 
creatures  on  which  the  spider  feeds.  It  also 
causes  symptoms  of  poisoning  in  man  and 
the  lower  animals.  Probably  all  the  species 
have  some  venomous  secretion,  but  it  is  only 
the  larger  kinds  that  are  obnoxious  to  man. 
It  may  be  noted  that  whilst  the  fangs  of  one 
section  of  spiders  move  laterally,  those  of  the 
Mygalidse  move  vertically.  There  are  several 
species.  Those  reputed  venomous  are 
tropical. 

Lyoosa  ta/rantula  is  reputed  to  cause  extra- 
ordinary symptoms.  It  is  poisonous,  but 
there  is  no  reason  to  believe  that  its  effects 
exceed  a  certain  amount  of  local  irritation. 
See  Tarantism. 

There  are  numerous  families,  genera,  and 
species  of  spiders,  all  probably  possessing  an 
irritating  fluid ;  but  it  is  only  m  the  larger 
kinds  that  they  do  so  to  any  extent,  and 
there  is  no  very  positive  proof  that  even  in 
tropical  cHmates  they  inflict  the  grievous 
injuries  ascribed  to  them,  though  the  venom 
is  very  fatal  to  the  creatures  on  which  they 
prey. 

The  popular  notions  that  the  spider  is 
very  poisonous  when  swallowed,  and  that 
its  web  possesses  medicinal  properties,  are 
probably  exaggerated,  if  not  altogether  un- 
true. One  species  of  red  spider,  however — 
perhaps  a  mite — called  coya,  in  Popayan,  is 
very  poisonous ;  the  juices  of  its  body  when 
crushed,  coming  into  contact  with  the  punc- 
tured skin,  cause  tumours,  or  even,  it  is 
said,  death.  This  is  no  doubt  an  exaggera- 
tion, but  it  is  probable  that  the  juices  are 
acrid  and  irritating,  and  it  is  therefore 
better  not  to  crush  these  animals  when 
detected  on  the  person,  but  to  brush  or  blow 
them  away. 

In  India,  a  streak  of  almost  erysipelatous 
redness  of  the  skin  coming  on  rapidly  is 
often  attributed  to  a  spider.  No  one  has 
defined  the  species;  it  is  possible  that  it 
may  be  analogous  to  that  just  referred  to. 

Tre  atment.— The  treatment  of  spider-bites 
is  similar  to  that  of  centipedes  and  scorpions. 

8.  Acarina. — Desobiption  and  Effects. 
Some  mites  have  the  power  of  causing  con- 
siderable irritation  by  a  secretion  ejected  on 
the  surface,  or  injected  into  the  wounds  they 
make  in  their  burrowing  operations  with 
claws  or  mouth. 

The  Tetranychus  cmtumnalis,  Leptus 
autumnalis,  or  Harvest  Bug,  is  brick-red 
in  colour,  and  very  minute.  It  is  bred  on 
plants,  but  leaves  them  to  fasten  on  animals, 
especially  man,  when  it  adheres  firmly,  and 
causes  swelling,  great  irritation,  and  severe 
itching,  if  in  numbers.  The  intense  irritation 
causes  fever.  The  symptoms  are  not  unlike 
the  sting  of  a  nettle,  erythema  or  even  blister- 
ing being  caused.  The  leptus  is  covered  with 
hairs,  and  effects  entrance  into  the  skin  with 
its  claws,  and  thus  gives  rise  to  the  great 
irritation,  which  is  probably  aggravated  by 
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some  acrid  excretion.  These  animals  are 
found  in  Britain,  France,  and  other  parts  of 
Em-ope  ;  varieties  of  them  in  the  tropics,  for 
example,  in  Brazil,  Hondmras,  on  the  Mos- 
quito Coast,  and  in  the  West  Indies.  The 
T.  irritans  of  the  Mississippi  valley  causes 
great  irritation  in  the  same  way. 

Treatment. — The  treatment  is  to  extract 
the  bug  with  a  needle  or  the  point  of  a  knife, 
and  then  apply  some  soothing  lotion. 

Argas  persicus,  a  gamosid,  known  also  as 
the  Teigne  de  Micma,  venomous  bug  of 
Miana,  is  common  in  Persia.  It  is  fotmd  in 
the  houses,  and  it  is  said  that  its  puncture 
produces  serious  symptoms,  such  as  con- 
vulsions, delirium,  and  gangrene,  or  even 
death.  This  is  an  exaggeration,  though 
probably  it  is  true  that  local  irritation,  and 
perhaps  some  constitutional  disturbance,  may 
be  caused.  It  is  blood-red  in  colour,  spotted 
with  white  on  the  back,  the  feet  yellow. 
Argas  mouhata,  a  native  of  Angola,  is  said 
to  have  much  the  same  properties. 

The  Argas  talaje  of  Guatemala  produces 
great  irritation.  It  bites  like  an  ordinary 
bug,  and  the  punctures  are  followed  by  great 
irritation,  swelling,  and  pain.  It  lives  in 
holes  in  the  bamboo  walls,  or  such-like 
crevices,  and  issues  at  night  to  attack  the 
sleepers. 

9.  Hemiptera. — Some  of  the  Oeocorysce 
and  Hydrocorysce,  or  land  and  water  bugs, 
have  irritating  properties,  and  also  an  offensive 
odour ;  they  have  a  suctorial  mouth,  armed 
with  a  grooved  instrument  or  rostrum  for 
piercing  the  skin. 

Cimex  lectularius,  the  bed  bug,  causes 
much  irritation,  and  in  some  persons  inflam- 
matory action  in  the  bitten  part.  The  effects 
are  transient. 

Notonecta  and  Nepa,  common  in  pools  of 
water  in  om  islands,  are  also  capable  of 
inflicting  a  painful  puncture.  Cimex  nemo- 
rum  causes  nearly  as  much  pain  by  its 
puncture  as  the  sting  of  a  wasp.  The  wheel 
bug,  Beduvius  serratus,  of  the  West  Indies, 
gives  an  electric  shock  to  the  person  it 
touches.  St.  Pierre  mentions  a  species  of 
bug  in  the  Mauritius  whose  bite  is  as  veno- 
mous as  the  sting  of  a  scorpion.  The 
Benchucha,  or  great  black  bug,  of  the  pampas 
of  South  America,  is  more  obnoxious,  it  is 
said,  than  the  common  bed  bug. 

10.  Aphaniptera. — PuUcidm  or  Fleas 
comprise  several  families.  Pulex  irritans, 
the  common  flea,  is  universal.  It  varies 
much  in  size  and  colour ;  some  are  almost 
black  and  very  large,  and  are  found  on  the 
sandy  shores  of  the  Mediterranean.  There 
are  many  species,  such  as  P.  canis,  P.  mus- 
culus,  P.  vespertitinus,  and  others.  Pulex 
penetrans  of  the  West  Indies  and  South 
America,  known  also  as  the  jigger  or  chigoe, 
penetrates  the  skin,  and  beneath  the  nails, 
generally  of  the  feet,  causing  great  irritation. 
It  win,  if  not  extracted,  deposit  its  ova,  and 


thus  give  rise  to  severe  irritation.  The  effects 
of  the  ordinary  flea-bite  are  well  known. 
Though  the  irritation  of  flea-bites  is  chiefly 
due  to  the  wound,  there  is  reason  to  believe 
that  this  is  aggravated  by  the  presence  of 
some  ii'ritating  secretion.  No  special  treat- 
ment, beyond  the  application  of  ammonia, 
which  may  be  useful,  need  be  described. 

11.  Diptera. — Description  and  Effects. 
To  this  order  belong  the  gnats,  mosquitoes, 
pipsas,  sand-flies,  and  gad-flies,  all  more  or 
less  dreaded  for  their  bites.  They  have  a 
proboscis  composed  of  a  grooved  and  flexible 
sheath,  through  which  long,  slender,  shai7> 
darts  are  j)rotruded,  that  pierce  the  skin  and 
inoculate  some  venomous  secretion,  though 
its  natvu-e  is  not  known.  They  draw  blood,  and 
raise  white  lumps  or  swellings  ;  some,  such 
as  the  pipsa  of  the  Cossiah  Hills,  India,  leave 
a  livid  spot  of  effused  blood,  which  gives  to 
the  sufferer  the  appearance  of  a  purpuric 
rash.  They  swarm  in  many  countries, 
generally  near  water.  The  principal  forms 
are  the  Culex  pipiens,  G.  reptans,  C.  mos- 
quito, C.  laniger,  and  the  whame  fly,  G. 
tabanus.  Some  of  these  are  formidable 
insects,  and  are  insatiable  blood-suckers. 
The  tsetze  or  timb,  Glossina  morsitans,  of 
Africa,  is  one  of  the  most  remarkable.  The 
bite  of  this  poisonous  insect  is  almost  certain 
death  to  the  horse,  ox,  or  dog ;  though  it 
appears  not  to  trouble  man  more  than  by 
causing  slight  irritation. 

The  female  SimuUum,  or  sand-fly,  is  irri- 
tating to  man,  the  bite  often  giving  rise  to 
painftd  swellings.  The  pipsa  is  probably  a 
simuhmn.  It  appears  from  the  great  u-ri- 
tation  and  the  swelling  that  follows  the 
puncture  of  most  of  these  insects  that  some 
acrid  secretion  is  injected  into  the  wound. 
In  young,  full-blooded  persons,  especially 
recent  arrivals  in  India  or  the  tropics,  the 
irritation  caused  by  mosquito-bites  is  often 
so  severe  as  to  give  rise  to  violent  inflamma- 
tory symptoms,  resulting  in  suppuration  or 
ulceration,  and  even  gangrene. 

Treatment. — The  apphcation  of  common 
salt,  solution  of  ammonia,  soda,  potash,  lead, 
oil,  ipecacuanha,  or  alum  combined  with 
opium,  aUays  irritation  in  the  first  stage. 
The  more  violent  inflammatory  symptoms 
are  amenable  to  ordinary  surgical  treatment. 
Camphor,  pulegium,  and  lime-juice,  appUed 
to  the  skin,  are  all  regarded  as  preventives. 

12.  Hymenoptera.  —  Description  ano 
Effects. — A  number  of  species  that  secrete 
poison  are  found  among  the  different  families 
of  hymenoptera,  iacluding  bees,  wasps,  and 
ants.    See  Sting. 

They  are  distinguished  by  the  presence  of 
an  ovipositor  m  the  female,  which  not  only 
is  used  for  depositmg  the  eggs,  but  as  a 
weapon  for  injecting  venom.  It  consists  of 
two  valves  as  a  sheath,  and  three  bristles 
which  form  a  gi-ooved  sting.  Through  this 
groove  the  poison  is  injected  mto  the  womid. 
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the  ovipositor  being  connected  with  a  poison- 
gland  at  its  base. 

FormicidcB.  —  Ants  include  Formica 
smaragdina  and  many  others.  The  sting  of 
the  ant  causes  considerable  irritation,  especi- 
ally if  there  are  many.  It  has  been  suggested 
that  formic  acid  is  the  irritating  principle. 
There  are  several  venomous  species  of  ants, 
black  and  red,  of  various  sizes.  Some  of  the 
larger  forms  in  the  tropics  are  capable  of  in- 
flicting a  very  painful  injury.  Some  ants 
have  no  sting,  but  eject  a  fluid  which  irri- 
tates the  skin. 

Vesjddce. — The  females  and  workers  of  the 
wasps  and  hornets  are  provided  with  a  poison- 
sac  and  sting.  Vespa  vulgaris  is  a  type  of 
the  tribe  Crahro.  It  lives  in  communities. 
Its  sting  produces  much  irritation,  pain,  and 
swelling,  especially  when  inflicted  on  the 
face,  or  where  the  cellular  tissue  is  loose. 

Apidce. — True  bees,  and  the  Bombidce  or 
htunble  bees,  have  similar  properties,  their 
sting  producing  very  much  the  same  effect  as 
that  of  the  wasp. 

Some  of  the  parasitic  Hymenojptera  inject 
a  poison  into  the  wound  made  by  their  ovi- 
positor. The  best-knovm  instance  is  that  of 
the  genus  Ophion.  The  genus  Paripla  also 
injects  a  poison  in  the  same  way,  and  prob- 
ably others  of  the  IchneumonidcB. 

Tbeatment. — Many  remedies  of  a  simple 
nature  have  been  recommended  to  aUay  the 
pain  and  irritation  caused  by  the  sting  of  the 
wasp  and  bee,  such  as  vinegar,  eau  de  Luce, 
ammonia,  tobacco  juice,  solution  of  soda  or 
potash,  oil,  indigo,  eau  de  Cologne,  alum, 
and  all  those  recommended  in  scorpion- 
stings.  In  case  of  venomous  stings,  where 
constitutional  disturbance  is  induced,  stimu- 
lants or  sedatives  may  be  necessary ;  and  as 
the  sting  is  hable  to  be  left  in  the  wound,  it 
ought  to  be  picked  out.  In  cases  of  wasp  or 
bee  stings  in  the  mouth  or  throat,  which 
may  happen  when  children  bite  a  peach  or 
other  fruit  that  conceals  a  wasp,  severe 
consequences  may  arise  from  the  oedema 
that  supervenes,  and  extends  to  the  glottis. 
An  emetic  is  then  useful.  With  the  ordinary 
treatment  of  oedema,  laryngotomy  may 
become  necessary.  In  other  cases,  should 
violent  symptoms  supervene,  surgical  aid 
may  be  required  to  relieve  tension,  or  give 
exit  to  matter.  Such  imtoward  results 
however,  are  happily  rare.  ' 

Mutilla  coccinea,  a  native  of  the  warmer 
parts  of  North  America,  is  said  to  produce  loss 
of  consciousness  within  five  minutes  of  the 
infliction  of  its  sting,  life  being  in  danger  for 
some  days  afterwards. 

13.  Lepidoptera.— The  majority  of  in- 
sects furnished  with  a  sting,  as  a  means  of 
defence,  belong  to  the  Hymenoptera.  It  is 
but  recently  that  a  stinging  lepidopterous 
msect  has  been  found.  The  species  is  not 
mentioned  (F.  Smith).  The  bee  moth  of  the 
Cape  of  Good  Hope  is  said  to  defend  itself 
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with  a  sting.  Though  the  majority  of  the 
perfect  insects  of  this  tribe  are  harmless, 
sorne  of  the  caterpillars  appear  to  be  possessed 
of  irritating  properties,  residing  in  the  fine 
hairs  with  which  they  are  cased,  and  which, 
being  sharp  and  brittle,  break  off  and  remain 
in  the  skin,  causing  irritation  mechanically  ; 
but  also  probably  from  the  presence  of  some 
acrid  substance  concealed  within  the  hairs. 
In  Ceylon,  a  greenish  hairy  caterpillar, 
longitudinally  striped,  probably  of  the  genus 
Bomhyx,  which  fi-equents  the  leaves  of 
Hibiscus  populneus,  ahghting  on  the  skin, 
causes  as  much  irritation  as  the  sting  of  a 
nettle.  The  larva  of  Necera  lepida  has 
similar  properties.  It  is  short  and  broad,  of 
a  pale  green,  with  fleshy  spines  on  the  upper 
surface,  each  of  which  is  charged  with  venom 
that  occasions  acute  suffering.  The  larvae  of 
Adolia  are  also  armed  with  venomous  haii's. 
Another,  not  uncommon  in  certain  trees  in 
the  terai  of  the  Himalaya,  is  a  dark-coloured 
hairy  caterpillar,  which  is  apt  to  faU  on 
people  and  cause  intense  irritation.  It  is 
known  as  the  Eomlah,  but  the  moth  that 
produces  it  is  not  known. 

14.  Coleoptera.— Several  beetles  have 
acrid  secretions  capable  of  exciting  great  irri- 
tation and  inflammation,  raising  blisters,  and 
if  absorbed  causing  painful  strangury  and 
great  urinary  irritation.  Such  are  Mylabris 
GichorU  of  India,  Ganiharis  or  Lytta,  or 
Meloe  vesicatoria,  Lytta  gigas  of  Senegal, 
Lytta  vitata  of  America,  and  Lytta  ruficeps 
of  Chili. 

15.  Echinodermata. — The  long  sharp 
pointed  spines  of  some  of  the  echinids  are 
capable  of  inflictingpainful punctured  wounds, 
but  convey  no  true  venom.  Whether,  as  in 
the_  case  of  some  spiny  fishes,  there  may  be 
an  irritating  mucous  secretion  inoculated  is 
uncertain. 

16.  CoBlenterata.— Some  of  the  Medusce 
or  jelly-fish  have  the  power  of  stinging.  The 
poison-apparatus  is  placed  in  certain  tubercles 
on  the  surface.  These  contain  a  collection 
of  granules,  amongst  which  are  small 
vesicles.  Within  these  corpuscles  or  nemato- 
cysts  a  spiral  thread  is  found,  which  bursts 
out  on  pressure.  These  corpuscles  are  found 
in  the  mucus  exuded  by  the  creature,  and  to 
them  is  attributed  the  urticating  power  it 
possesses.  There  are  several  stinging  species, 
some  found  on  our  own  coasts,  others  in  other 
seas.  It  is  the  larger  forms  generally  that 
are  venomous,  the  small  ones  having  no  effect 
on  man.  Cyamea  capillata  of  our  seas  is  a 
rather  formidable  creature,  and  the  terror  of 
bathers.  It  has  a  broad  tawny  disk,  and  a 
long  train  of  ribbon-like  streamers  floating 
after  it ;  it  makes  its  way  through  the  waters  ; 
and  whatever  comes  in  contact  with  these 
trailing  trains  soon  writhes  in  torture,  the 
effect  produced  being  not  unlike  that  of  the 
nettle. 

Physalea  pelagica,  the  Portuguese  man- 
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of-war,  has  similar  properties.  It  causes 
severe  and  stinging  pain,  extending  up  the 
limb,  with  feverishness,  which  has  been 
known  to  continue  for  some  hours,  white 
wheals  forming  on  the  skin,  as  in  urticaria. 
Several  other  medusiB  possess  these  proper- 
ties, and  hence  they  have  received  the  name 
of  Acalephse,  or  sea-nettles.  The  application 
of  vinegar  or  olive  oil  is  said  to  remove  the 
unpleasant  symptoms. 

The  Actinice,  or  sea-anemones,  and  the 
hydroid  polyps,  appear  to  possess  a  similar 
power,  and  are  provided  also  with  thread- 
cells.  They  cause  urtication  of  the  human 
skin  when  brought  in  contact  with  their 
tentacles.  The  SagartiadcB  furnish  examples 
of  sea-anemones  with  this  property.  The 
effects,  however,  of  any  of  them  are  transient. 
In  some  parts  of  Europe  the  Acalephce  have 
been  used  therapeutically  as  cotmter-irritants, 
by  being  brought  in  contact  with  the  patient 
immersed  in  a  salt-water  bath. 

In  the  preceding  description  the  writer  has 
not  attempted  to  treat  exhaustively  the 
subject  of  venomous  animals,  or  to  describe 
all  the  forms  of  animal  life  so  endowed.  His 
object  has  been  to  point  out  the  principal 
forms,  and  to  indicate  generally  the  mode  of 
dealing  therapeutically  with  the  effects  of 
the  venom.  Joseph  Fayree. 

VENOUS  HUM.— A  peculiar  murmur 
heard  on  auscultation  of  the  larger  veins, 
especially  those  of  the  neck  and  chest,  in 
anaemia,  and  in  cases  of  interference  with  the 
flow  of  the  blood  through  these  vessels.  See 
Physical  Examination. 

VENTNOR,  in  the  Isle  of  Wight.— 

A  mild,  dry,  tonic  climate.  Mean  winter 
temperature  for  forty  years,  42"43°  F. 
Sheltered  from  N.,  N.E.,  and  E. ;  exposed  to 
S.S.E.  and  S.W.  winds.  See  Climate,  Treat- 
ment of  Disease  by. 

VENTRICLES  OP  THE  BRAIN, 

Diseases  of. — Synon.  :  Maladies  des  Ven- 
iricules  du  Cerveau ;  Ger.  Kranklieiten  der 
OeJivrnJiohlen. — The  chief  morbid  states  of 
the  ventricles  of  the  brain  are  (1)  New- 
growths,  Degenerations,  and  Inflammatory 
changes  in  the  lining  memhra/ne  (ependyma) 
and  velum  i/nterpositum ;  and  (2)  Accumula- 
tions of  blood,  pus,  and  serum  in  the  ventri- 
cular cavity.  The  more  important  of  these 
changes  are  fully  described  in  special  articles. 

1.  Diseases  of  the  Lining  Membrane 
and  Velum. — In  old  age,  and  in  some 
degenerative  brain-diseases,  such  as  general 
paralysis,  the  ependyma  of  the  ventricles 
becomes  thickened.  The  surface  is  smooth, 
or,  in  some  cases,  covered  by  minute  warty 
granulations.  Some  of  the  latter  may  attain 
the  size  of  a  pea,  and  constitute  small  fibrous 
tumours.  Similar  changes  are  sometimes 
foimd  when  the  brain  has  been  subjected  for 
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a  long  time  to  passive  congestion.  In  rare 
cases  the  thickened  membrane  has  been 
found  calcified  in  places.  A  few  morbid 
growths  have  been  met  with  in  the  ependyma, 
the  most  common  being  the  granulations  of 
tuberculosis,  which  have  been  found  both  on 
the  lining  membrane  and  the  choroid  plexus. 
The  latter  and  the  velum  interpositum  fre- 
quently present  thickening,  and  undue  ad- 
hesion to  the  ependyma.  In  rare  cases 
fatty  growth  has  been  met  with  in  this 
situation.  The  choroid  plexus  may  present 
partial  fatty  degeneration,  and  frequently 
contains  corpora  amylacea.  Aggregations 
of  brain-sand  are  common  in  the  choroid 
plexus,  and  occasionally  occur  in  the  lining 
membrane. 

Cystic  degeneration  is  the  most  common 
morbid  appearance  in  the  choroid  plexus, 
especially  in  that  part  which  is  within  the 
descending  cornu.  The  cysts  are  clear,  deli- 
cate, colourless,  transparent,  from  the  size 
of  a  pea  downwards.  They  consist  of  deli- 
cate cells  pressed  together ;  these  are  simply 
normal  cellular  elements  of  the  part  which 
have  imdergone  a  peculiar  degeneration. 
In  some  of  the  larger  cysts,  these  cells  have 
been  destroyed  in  the  centre,  so  that  a  true 
fluid- containing  cyst  remains. 

Adhesions  sometimes  take  place  between 
contiguous  surfaces  of  the  lining  membrane  ; 
these  may  cut  off  one  posterior  cornu  from 
the  rest  of  the  ventricle,  and  it  may  thus  be 
obliterated  by  the  union  of  its  walls. 

The  ventricles  may  undergo  passive  con- 
gestion in  common  with  other  intracranial 
structtu:es,  or  fi:om  pressure  upon  the  veins 
of  Galen,  which  carry  the  blood  from  the 
velum  interpositum.  The  latter  may  cause 
effusion  of  fluid  into  the  ventricles,  but  its 
influence  was  formerly  over-estimated.  The 
cause  which  obstructs  the  veias  is  generally 
a  growth  which  also  hinders  or  prevents  the 
escape  of  fluid  from  the  third  through  the 
fourth  ventricle. 

Inflammation  involves  both  the  ependyma 
and  the  velum  interpositum.  It  is  rarely 
confined  to  the  ventricles,  still  more  rarely 
to  one.  Commonly  it  is  part  of  a  general 
meningitis.  The  ependyma  and  the  velum 
are  thickened  and  pulpy,  being  iofiltrated 
with  cells  of  new  formation.  The  velum  is 
always  injected;  the  ependyma  may  be 
injected  or  pale.  Occasionally  a  '  false  mem- 
brane '  is  found  upon  its  surface.  The  tissue 
of  the  brain  beneath  the  ependyma  is 
softened,  and  may  be  injected.  The  fluid  in 
the  ventricles  is  increased  in  quantity,  and 
is  turbid  from  pus  and  exudation-cells,  and 
even  (it  is  said)  from  the  debris  of  nerve- 
fibres.  The  inflammation,  of  which  this  is 
part,  is  usually  tubercular  and  fatal;  but, 
when  simple,  it  may  pass  away,  the  ependyma 
and  velum  remaining  thickened  and  adhe- 
rent. See  Meninges,  Cbeebeal,  Inflamma- 
tion of,  Tubercular. 
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2.  Intraventricular  Accumulations. 

Hamorrliage  rarely  occurs  directly  into  the 
ventricles ;  it  has  resulted  from  the  rupture 
of  a  vein  by  injury;  but  blood  often  enters 
them  from  within  the  cerebral  substance, 
-an  ordinary  haemorrhage  bursting  into  the 
cavity.  Blood  may  even  pass  into  the  ven- 
iaricles,  from  the  subarachnoid  space,  by  the 
passages  through  which  it  escapes.  True 
pus  may  be  found  in  the  cavities,  from  the 
bursting  into  them  of  a  cerebral  abscess; 
and  a  purulent  fluid  may  result  from  inflam- 
mation of  the  lining  membrane.  A  slight 
amount  of  serum  results  from  inflammation, 
but  is  rarely  considerable,  unless  the  escape 
of  that  secreted  by  the  choroid  plexus  is 
prevented  by  the  closure  of  the  passage  to 
the  fourth  ventricle  or  by  the  obliteration 
of  the  foramina  in  the  membrane  closing 
ia  the  fourth  ventricle,  by  which  its  cavity 
commimicates  with  the  subarachnoid  space 
(Hilton)  {see  HyDKOCBPHAius).  In  atrophy 
of  the  brain,  the  fluid  within  the  ventricles 
(as  beneath  the  arachnoid)  undergoes  a  con- 
siderable compensatory  increase,  which  has 
been  without  reason  regarded  as  a  cause  of 
symptoms. 

Lastly,  by  violent  commotions  of  the 
brain  the  septum  lucidum  may  be  ruptured 
fWilks  and  Moxon). 

Ventricular  hcemorrliage  and  Hydro- 
cephalus are  described  in.  special  articles. 
See  Brain,  Haemorrhage  into ;  and  Hydro- 
cephalus. 

The  other  conditions  discussed  are  marked 
by  no  distinctive  symptoms,  and  call  for  no 
special  treatment.  ^  -r.  ^ 

W.  E.  GrOWERS. 

VENTRICLES  OP  THE  HEART, 

Diseases  of. — See  Heart,  Diseases  of. 

VERDIGRIS,  Poisoning  'by.— See 
Copper,  Poisoning  by. 

VERMES  (Lat.  worms).— This  is  a  term 
of  variable  import,  according  to  the  prac- 
tical or  scientific  standpoint  from  which  it 
happens  to  be  viewed.  Thus  Gegenbaur  in- 
cludes in  this  group,  not  only  the  helminths 
or  entozoa  and  their  allies,  but  also  a  mul- 
titude of  creatures  of  widely  differing  struc- 
ture, as  well  as  the  annulated  animals  pro- 
perly so-called  {Grvmdzuge  der  vergleich. 
Anatomic,  1870,  s,  155  et  seq.).  The  late 
Professor  RoUeston,  in  like  manner,  elevates 
the  term  so  as  to  make  it  of  sub -king  dom 
value  in  zoology.  Practically,  the  term 
'  Vermes '  is  used  as  the  equivalent  of  En- 
tozoa.   See  Entozoa. 

VERMICIDES  {vermis,  a  worm ;  and 
ccpdo,  I  kOl). — A  group  of  anthelmintics  which 
kill  worms.    See  Anthelmintics. 

VERMirUGES  {vermis,  a  worm ;  and 
fugo,  I  expel).— A  group  of  anthelmintics 
which  expel  worms,  but  do  not  necessarily 
kill  them.    See  Anthelmintics. 


VERRUCA  (Lat.  A  wart).— Synon.:  Fr. 
Verrue ;  Ger.  Warze. 

Definition. — A  wart  or  papillary  growth 
from  the  skin. 

^Etiology. — The  wart,  being  an  aberration 
of  growth  of  certain  of  the  constituents  ol 
the  skin,  must  necessarily  result  fr'om  a  want 
of  normal  power  within  the  integument ; 
hence  it  is  mostly  found  in  children  and 
elderly  persons,  and  is  less  frequently  met 
with  in  the  adult.  As  children  become  de- 
veloped by  growth  and  their  tissues  acquire 
strength,  these  partial  exuberant  growths 
disappear.  In  young  persons  of  feeble 
organisation  they  are  sometimes  thrown  out 
like  an  exanthem,  and  yield  to  a  constitu- 
tional treatment  directed  towards  the  im- 
proved innervation  and  nutrition  of  the 
tissues.  Thefr  direct  relation  with  the  ner- 
vous system  is  often  evinced  by  their  sudden 
disappearance  under  the  influence  of  mental 
emotion,  a  circumstance  which  has  led  to 
the  popular  use  of  charms  for  their  cure.  In 
elderly  persons  they  are  often  met  with  on 
the  face,  where  their  presence  must  be  as- 
cribed to  debility  of  integument ;  and  they 
are  frequently  associated  with  dirt  and 
neglect.  Briefly,  warts  may  be  said  to  be 
due  to  aberration  of  nutritive  function  of  the 
skin,  consequent  on  defective  organisation 
and  vitality. 

Description. — Pathologically  a  wart  is  an 
hypertrophy  or  excessive  growth  of  a  small 
group  of  papillae  of  the  skin,  forming  a  hard 
prominence  of  the  integument.  Warts  vary 
in  size,  and  are  modified  according  to  situ- 
ation. They  sometimes  cover  a  considerable 
extent  of  surface  in  patches  several  inches  in 
diameter,  but  more  commonly  appear  as 
tubercles,  either  few  in  number  and  isolated, 
or  numerous  and  in  clusters.  One  kind,  the 
senile  wart,  is  remarkable  for  the  minimum 
of  prominence,  resembling  a  flat,  dirty-look- 
ing blotch  on  the  skin;  whilst  another,  as 
on  the  hands,  may  have  a  prominence  of  a 
quarter  of  an  inch,  or  on  the  scalp  of  half 
an  inch. 

Warts  on  the  hands  afford  the  commonest 
illustration  of  verruca,  as  in  this  situation, 
from  the  greater  nutritive  energy  of  the  skin 
and  the  abundance  of  epidermis,  they  are 
most  frequent  and  most  highly  developed. 
When  of  recent  growth  they  are  convex  and 
smooth  on  the  surface,  but  when  of  longer 
standing  the  apex  is  flat,  from  the  wearing 
away  of  the  superficial  cuticle,  and  the  ana- 
tomy of  the  wart  becomes  disclosed.  Then 
it  is  apparent  that  the  wart  is  composed  of  a 
bundle  of  fibres,  held  together  in  a  cylindri- 
cal form  by  a  boundary  of  thickened  cuticle. 
Each  of  these  fibres  is  a  vascular  papilla  ot 
the  skin,  enclosed  in  a  sheath  of  cuticle,  and 
the  collective  mass  forms  the  body  of  the 
growth.  An  old  wart  will  frequently  split 
up  into  several  segments— F.  lobosa  or  lobu- 
lated  wart,  and  then  its  construction  of  fibres 
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— V.  fibrosa,  is  strikingly  conspicuous.  'If  a 
wart  be  cut  through  horizontally,  the  vascu- 
lar papilliE  will  be  cut  across,  and  then  the 
structure  of  a  wart  of  papillse  and  horny 
sheaths  is  still  more  evident.  On  the  finf^ers, 
and  especially  the  knuckles  of  childrent  the 
verruca  is  isolated  and  large  ;  but  it  is  not 
infrequently  confluent,  whilst  on  the  back 
of  the  hands  and  wrists,  as  also  on  the  fore- 
head, it  is  often  developed  in  crops,  like  an 
eruption;  the  latter,  however,  never  attain 
the  dimensions  of  the  isolated  warts  of  the 
fingers. 

Verrucffi  are  generally  sessile — V.  sessilis ; 
but  on  the  scalp  they  are  frequently  pedun- 
culate, and,  from  a  peculiarity  of  structure, 
have  been  denominated  digitate — V.  digitata. 
The  digitate  character  of  the  warts  of  the 
Bcalp  is  due  to  the  lesser  quantity  of  epi- 
dermis occurring  in  that  region;  conse- 
quently the  hypertrophied  papUlse  are  not 
held  together  by  a  ring  of  thickened  cuticle 
as  elsewhere,  but,  being  left  to  themselves, 
shoot  out  from  the  centre  like  fingers ;  the 
papillae  likewise  grow  to  a  greater  length, 
and  their  cylinder  is  swollen  so  that  the  bulk 
of  the  mass  greatly  exceeds  that  of  the  base 
from  which  they  spring.  Nevertheless,  the 
digitate  verruca  must  be  distinguished  from 
V.  acrochordon  and  the  cauliflower-shaped 
venereal  warts.  Both  of  these  are  growths  of 
the  integument,  and  are  not  restricted  to  the 
papUlae  cutis  alone ;  and  thereby  fall  into  the 
category  of  moUuscum,  with  which,  especially 
acrochordon,  they  are  closely  allied  in  patho- 
logical structure. 

The  normal  colour  of  warts  on  the  hands 
is  a  yellowish-grey,  but  from  their  roughness 
they  are  apt  to  retain  dirt  in  their  crevices, 
which  gives  them  a  brownish  appearance. 
The  flat  warts  of  the  trunk  of  the  body  and 
face  are  accompanied  with  the  production  of 
pigment,  and  their  dirty  colour  is  conse- 
quently more  striking. 

Diagnosis. — True  idiopathic  warts  must 
be  distinguished  from  other  diseases  which 
sometimes  put  on  a  warty  appearance, 
especially  carcinoma  and  syphilis.  EjntJie- 
lioma  of  the  skin  is  occasionally  seen  as  a 
circumscribed  warty  growth,  but  generally 
with  adherent  scabs  covering  superficial 
ulceration.  These  signs,  together  with  in- 
filtration of  adjacent  tissues,  implication  of 
neighbouring  glands,  and  pain,  would  arouse 
suspicion.  It  must  be  remembered,  however, 
that  epithelioma  frequently  attacks  a  simple 
wart  which  has  remained  quite  passive  during 
a  lifetime ;  rapid  increase  of  growth  with  the 
above-mentioned  symptoms  would  suggest 
the  supervention  of  epithelioma. 

Any  chronic  inflammatory  process  of  the 
skin,  especially  syphilis,  is  liable  to  take  on 
a  papillary  character.  Without  referring  to 
the  papUlary  growths  of  early  syphilis  (con- 
dylomata),which  could  scarcely  be  confounded 
with  simple  warts,  on  account  of  their  posi- 


tion and  moisture,  mention  may  be  made  of 
the  dry  warty  character  assumed  by  old 
syphiUtic  lesions,  especially  such  as  have 
been  preceded  by  ulceration.  The  history  of 
the  disease  (previous  ulceration,  &c.),  together 
with  other  concomitant  symptoms  of  syphilis, 
would  assist  the  diagnosis.  ' 

As  of  venereal  origin,  though  never 
syphilitic,  ordinary  venereal  warts  must 
also  be  noted.  Other  names  by  which  they 
have  been  described  suggest  their  charac- 
ters, such  as  'pointed  condyloma,'  and  '  cauli- 
flower excrescence.'  They  are  generally  bright 
red  in  colour;  and  the  individual  papillse 
are  pointed.  The  rapidity  of  their  growth, 
and  the  situation  where  they  usually  occur 
(the  genitals),  serve  to  distinguish  them  from  * 
verrucas.  Moreover,  they  most  often  accom- 
pany gonorrhoea,  being  caused  by  the  frri- 
tating  discharge. 

Cadaveric  warts  are  described  under  Post- 
mortem Wounds. 

Prognosis. — Verruca  is  a  blemish  rather 
than  a  disease,  and  unimportant  in  its  rela- 
tions to  the  general  health.  By  an  error  of 
1  diagnosis  we  sometimes  read  of  maUgnant 
warts  ;  and  warts  have  been  confounded  with 
those  fleshy  growths  termed  'tegumentary 
naevi.'  Moreover,  in  elderly  persons  a  warty 
state  of  the  skin  is  sometimes  associated 
with  asthenic  ulceration,  and  occasionally 
with  rodent  ulcer,  for  which  the  depraved 
state  of  the  skin,  and  not  the  wart,  is  respon- 
sible. 

Treatment. — The  best  method  of  treating 
verrucae  is  to  touch  them  with  some  solvent 
agent,  such  as  acetic  acid.  This  acid  dissolves 
the  epidermis,  and,  reaching  the  vascular 
papillae,  destroys  the  whole  structure  of  the 
wart  down  to  its  root.  The  pulpy  mass  then 
dries  up  into  a  scab ;  and  when  the  scab  falls 
off,  the  growth  rarely  reappears.  This  little 
operation  may  either  be  completed  at  one 
sitting,  or  it  may  be  repeated  daily  until  its 
purpose  is  effected.  'Where  there  are 
numerous  verrucae  to  be  dealt  with,  the  pro- 
cess is  tedious,  and  is  generally  left  in  the 
hands  of  the  patient.  The  wi'iter  prefers  a 
saturated  solution  of  caustic  potash,  care- 
fully applied  by  means  of  a  minute  pencil  of 
sponge  fastened  to  the  end  of  a  stick.  The 
alkali  acts  more  speedily  than  the  acetic  acid, 
and  effects  a  more  thorough  cauterisation  of 
the  vascular  plexus,  from  which  the  hyper- 
trophied papillae  derive  their  capillary  loops. 
The  verrucae  digitatse  of  the  scalp  are  speedily 
and  easily  removed  by  this  process.  In  the 
exanthematous  form  the  verrucae  are  too 
small  and  too  numerous  for  the  caustic  ap- 
plication. These  may  be  treated  by  friction 
with  sulphur  ointment  or  tar  ointment ;  and 
in  this  latter  form  the  verrucae  are  frequently 
entirely  removed  by  a  com-se  of  treatment 
with  liquor  arsenicaUs,  in  three  or  four 
minim  doses,  taken  immediately  after  meals, 
three  times  a  day.        Erasmus  Wilson. 
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VERTIGO  {verto,  I  turn).— Synon.  : 
Giddiness;  Dizziness;  Swimming  of  the 
head  ;  Fr.  Vertige ;  Ger.  ScJiiidndel. 

Definition. — The  consciousness  of  dis- 
ordered equilibration. 

Physiological  Eelations.  —  To  under- 
stand vertigo  normal  eqiuhbration  must  be 
briefly  considered.  The  equipoise  is  main- 
tained by  a  sensori-motor  mechanism.  The 
coordinating  centre  is  the  cerebellum;  the 
afferent  or  sensory  apparatus  consist  of  visual, 
tactile,  muscular,  and  labyrinthine  impres- 
sions; the  efferent  or  motor  apparatus  are 
the  muscles,  chiefly  those  of  the  head,  neck, 
spine,  and  lower  extremities.  Derangement 
of  any  part  of  this  mechanism  may  lead  to 
vertigo,  by  the  interniption  of  its  power  of 
adjustment  being  appreciated  by  cortical 
centres.  Vertigo  is  often  associated  with 
reeling  or  staggering,  and  is  incorrectly  said 
to  cause  it.  Actually  vertigo  is  the  conscious- 
ness of  disturbed  locomotor  coordination — 
a  rudimentary  disorder  of  coordination  of 
locomotive  movements  (HughJings  Jackson), 
whilst  reeling  is  an  adaptive  effort  to  preserve 
the  equilibrium.  It  is  quite  possible  that 
cortical  centres  in  an  imstable  condition  may 
give  rise  to  vertigo,  without  there  being  any 
disease  or  disturbance  of  subordinate  centres, 
or  of  peripheral  impressions.  Dr.  C.  L.  Dana 
has  recorded  two  cases  in  which  vertigo  and 
staggering  occurred,  associated  in  each  case 
with  a  lesion  of  the  temporal  lobe.  It  is 
probable  the  migrainous  vertigo  is  due  to  dis- 
charging lesions  of  the  cortical  centres  con- 
cerned in  the  consciousness  of  equilibratory 
perceptions.  A  fact  that  supports  the  asser- 
tion that  vertigo  is  a  rudimentary  disorder  of 
coordination,  is  that  when  in  a  person,  who 
has  a  sensation  as  if  he  were  moving  or 
turning  in  a  certain  direction,  movements 
actually  take  place,  they  are  always  in  the 
direction  in  which  he  previously  felt  he  was 
turning  when  no  outward  movements  oc- 
curred. Experimental  researches  and  ob- 
servations in  disease  have  estabhshed  the 
conclusion  that  the  semicircular  canals  take 
an  important  share  in  normal  equilibration ; 
injury  and  disease  of  these  parts  occasioning 
locomotive  incoordination,  temporary  when 
one  side  only  is  deranged,  permanent  when 
both  sides  are  involved.  The  arrangement 
of  the  semicircular  canals,  and  the  physical 
principles  involved  in  their  actions,  are  very 
complicated,  but  have  been  carefully  studied 
and  explained  by  Flourens,  Cyon,  Grum- 
Brown,  and  others ;  and  it  has  been  demon- 
strated by  Flourens  that  injury  of  each  canal 
is  followed  by  definite  locomotive  disturb- 
ance, causing  the  body  to  tend  to  fall,  or 
actually  to  fall,  in  a  definite  and  precise 
direction,  forwards,  backwards,  or  to  one  or 
other  side,  according  to  which  of  them  is  in- 
jured. The  sensory  impressions  originating 
in  the  semicircular  canals  are  caused  by 
varying  tension  of  the  endolymph,  communi- 


cated to  the  vestibular  division  of  the  audi- 
tory nerve  spread  out  on  the  ampullse  of  the 
membranous  canal.  Variations  in  labyrin- 
thine tension  may  be  produced  by  alterations 
in  the  position  of  the  head,  by  differences  in 
the  vascular  tension  of  the  labyrinthine 
blood-vessels,  and  by  the  varying  pressure  in 
the  middle  chamber  of  the  ear,  induced  by 
obstruction  of  the  Eustachian  tube,  spasm  of 
the  tensor  tympani  muscle,  and  other  causes'"; 
and  it  may  also  be  due  to  disease  of  the 
labyrinth  itself,  or  communicated  to  the 
labyrinth.  Doubts  have  been  thrown  on  the 
experimental  evidence  that  disturbed  equih- 
bration  is  due  to  injuries  to  the  semicircular 
canals  by  Ewald,  Steiner,  Boetcher,  &c.,  and 
the  effects  have  been  attributed  to  injuries 
to  the  braia  produced  in  the  experiments. 
Schiff's  observation  that  section  of  the  audi- 
tory nerves  does  not  cause  disturbance  of 
equilibration  does  not  negative  irritative 
lesions  of  the  membranous  canals  giving  rise 
to  it.  The  fact  that  whilst  injuries  to  the 
bony  canals  do  not  give  rise  to  movements, 
injuries  to  the  membranous  canals  do  cause 
movements,  is  of  much  significance.  More- 
over, it  is  asserted  that  '  if  the  horizontal 
canal  is  laid  bare,  and  the  membranous  canal 
opened  so  as  to  expose  the  endolymph,  blow- 
ing gently  over  the  opened  canal  with  a  fine 
glass  cannula  will  produce  a  definite  move- 
ment of  the  head,  which  is  turned  to  the  one 
side  or  to  the  other,  according  as  the  current 
of  air  drives  the  endolymph  towards  or  away 
from  the  ampulla.  From  this  it  is  inferred 
that  a  movement  of  the  endolymph  over,  or 
an  increased  pressure  of  the  endolymph  on, 
the  surroundings  in  the  ampulla  gives  rise  to 
afferent  impulses  which  in  some  way  deter- 
mine the  issue  of  efferent  impulses  leading 
to  the  movements  of  the  head  '  (Michael 
Foster).  In  some  cases  of  aural  vertigo,  the 
giddiness  is  much  influenced  by  the  position 
of  the  head,  and  it  is  only  in  certain  positions 
that  this  symptom  is  produced.  This  is 
readily  accoimted  for  on  the  supposition  that 
the  disease  causing  it  is  in  the  semicircular 
canals,  which  are  so  arranged  as  to  lie  in  the 
three  directions  of  space,  and  change  in  the 
position  must  affect  the  pressure  of  the  endo- 
lymph on  the  various  ampullse,  resulting  in 
adjustment  of  position  when  the  coordinating 
centres  are  in  proper  working  order,  but  when 
these  are  deranged  leading  to  the  conscious- 
ness  of  disordered  equilibration  or  vertigo. 
As  far  as  is  known,  change  in  position  cannot 
in  any  similar  manner  disturb  the  relations 
of  the  auditory  nucleus,  nor  the  brain  itself ; 
though  it  must  be  admitted  that  in  migraine, 
which  is  a  cortical  disease,  alterations  in 
position  may  intensify  or  cause  vertigo. 
Further,  the  evidence  supplied  in  a  ^^os^- 
mortcm  examination  of  a  case  of  Meniere's, 
where  hsemonliagic  inflammatory  material 
was  found  in  the  semicircular  canals,  and  no 
disease  of  the  brain,  proves  that  disease  of 
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the  semicircular  canals  per  se  may  give  rise 
to  vertigo.  Visual  and  tactile  impressions 
are  liable  to  be  deranged  in  many  ways,  for 
instance,  by  unexpected  or  unusual  move- 
ments, as  in  swinging,  being  at  sea,  &c. ;  by 
local  disease  of  the  visual  and  tactile  ap- 
paratus ;  and  by  disease  in  the  nerve-trunks 
and  spinal  cord,  interrupting  conduction  from 
the  periphery  to  the  centre.  By  disturbances 
m  visual,  tactUe,  or  labyrinthine  impressions 
the  equihbrising  centre  is  uninformed  or 
misinformed,  and  incoordination  results,  out- 
wardly shown  by  reeling  or  falling,  and 
inwardly  by  the  sensation  we  call  vertigo. 
Loss  or  perversion  of  visual  or  tactile  sensa- 
tions may  be  compensated  for,  if  the  two 
remaining  sensory  processes  continue  intact, 
but  nothing  compensates  for  entire  loss  of 
labyrinthine  impressions  (Ferrier).  The  vesti- 
bular nerve  which  is  distributed  to  the  semi- 
circular canals  is  a  branch  of  the  auditory, 
the  nucleus  of  which  in  the  medulla  is  in 
close  relation  with  that  of  the  vagus ;  and 
thus  the  fact  is  explained  that  disturbances 
in  the  large  area  of  distribution  of  the 
pneumogastric  are  found  associated  with 
labyrinthine  disease,  by  propagation  of  the 
irritation  from  the  nucleus  of  the  auditory 
to  that  of  the  adjacent  vagus ;  and  con- 
versely, the  intimate  association  of  these 
two  nuclei  enables  us  to  undei'stand  how 
disease  of  the  stomach  and  other  viscera 
occasions  vertigo.  It  must  further  be  borne 
in  mind  that  the  labyrinth  receives  its  blood- 
supply  from  the  vertebral  artery,  which  at  its 
origin  from  the  subclavian  is  in  near  propin- 
quity to  the  inferior  cervical  ganghon  of  the 
sympathetic,  from  which  it  receives  a  rich 
plexus  of  nervous  filaments.  The  inferior 
cervical  ganglion  also  sends  communicating 
branches  to  the  vagus,  and  branches  to  the 
heart.  In  this  double  way,  therefore,  the 
labyrinth  has  important  nervous  relations 
with  the  stomach,  heart,  and  other  organs. 

Pathology. — Vertigo  may  be  excited  by 
variations  in  the  local  or  general  blood- 
pressure,  which  cause  variations  in  the  laby- 
rinthine tension,  as  in  anaemia,  gout,  and 
other  affections.  It  may  be  excited  reflexly 
by  disease  of  the  nose  {vertigo  a  naso  Iceso, 
Joul),  or  by  disease  of  the  larynx.  The 
symptom  is  also  produced  by  certain  drugs, 
such  as  quinine,  saHcin,  and  the  salicylates, 
which  may  act  on  the  labyrinth  through 
the  vascular  system,  as  is  rendered  probable 
by  the  deafness  and  tinnitus  accompanying 
it,  but  which  may  be  due  to  its  action  on 
the  auditory  nucleus,  or  the  cortical  centres 
concerned  in  consciousness  of  auditory  per- 
ceptions. Vertigo  may  be  excited  by  sending 
a  galvanic  current  through  the  head  from 
one  mastoid  process  to  the  other,  but  the 
exact  mode  of  its  action  is  not  known. 

Vertigo  may  be  divided  into  degrees  or 
stages,  namely,  (1)  a  feeling  of  confusion  and 
instability  ;  (2)  a  feeling  as  if  objects  are 


moving;  (3)  a  feeling  as  if  the  individual 
himself  IS  moving;  and  (4)  actual  move- 
ments  of  the  body. 

Varieties.— The  important  forms  of  ver- 
tigo which  occur  in  practice  will  be  further 
considered  under  the  followmg  heads:  (1) 
Ocular ;  (2)  Auditory ;  (3)  Gastric ;  (4)  Ner- 
vous; (5)  Epileptic;  (6)  Migrainous;  (7)  with 
organic  brain-disease  ;  and  (8)  Gouty. 

1.  Ocular  Vertigo.  —  Vertigo  is  fre- 
quently caused  by  ocular  disorders,  and  is 
often  mistaken  for  serious  cerebral  disease. 
The  sunplest  form  is  in  paralysis  of  a  single 
muscle,  as  the  external  rectus.  The  vertigo 
is  not  occasioned  by  the  diplopia,  but  by  the 
incorrect  notion  formed  of  external  objects 
by  the  paralysed  eye,  due  to  what  is  known 
as  'erroneous  projection.'  The  confusion 
thereby  produced  gives  rise  to  vertigo,  and 
often  to  reehng.  One  of  the  most  important 
varieties  of  ocular  vertigo  is  that  occasioned 
by  insuf3aciency  of  the  internal  recti  muscles — 
muscular  asthenopia.  This  is  most  com- 
monly met  with  in  myopia.  During  reading, 
these  muscles,  which  have  long  been  over- 
taxed by  exertions  to  maintain  the  conver- 
gence of  the  eyes  rendered  necessary  when 
looking  at  near  objects,  suddenly  give  way 
under  the  strain;  they  relax,  the  eyeballs 
turn  out,  and  the  letters  on  the  page  be- 
come indistinct,  run  into  each  other  or  over- 
lap, and  a  sense  of  confusion  and  giddiness 
occurs.  It  is  usually  accompanied  by  aching 
at  the  backs  of  the  eyes,  headache,  and  some- 
times by  nausea.  Such  cases  are  often  mis- 
understood even  by  medical  men.  Muscular 
asthenopia  may  occur  also  with  hyper- 
metropia ;  and  as  a  sequel  to  exhausting 
diseases,  such  as  fevers  and  diphtheria.  Many 
instances  are  recorded  where,  owing  to  this 
cause  of  vertigo  not  being  recognised,  serious 
errors  of  diagnosis  and  treatment  have  re- 
sulted. For  the  diagnosis  of  the  particular 
optical  defect  and  treatment,  the  reader  is 
referred  to  the  article  Vision,  Disorders  of. 

2.  Aural  or  Auditory  Vertigo. — Sy- 
NON. :  Vertigo  ah  Aure  Lcesa ;  Labyrinthine 
Vertigo  ;  Apoplectiform  Vertigo  ;  Meniere's 
Disease. 

Am'al  vertigo  is  very  generally  known  by 
the  name  of  Meniere's  disease,  from  the 
excellent  description  of  the  malady  first 
given  in  1861  by  Meniere,  though  strictly 
this  term  should  be  restricted  to  cases  of  an 
acute  or  apoplectiform  character.  Under  the 
term  '  Meniere's  disease  '  is  grouped  a  class 
of  cases  in  which  vertigo  is  caused  by  per- 
version or  abeyance  of  the  labyrinthine 
function.  The  labyrinthine  disturbance  may 
be  caused  either  (1)  directly  by  an  aifection 
of  the  labyrinth,  such  as  (a)  hajmorrhage, 
(b)  congestion  and  inflammation ;  or  (2)  in- 
directly, by  (a)  disease  of  the  middle  ear 
(otitis  media),  {h)  obstruction  of  the  Eusta- 
chian tube,  (c)  spasm  of  the  tensor  tympani, 
or  paralysis  of  the  stapedius,  or  (d)  irritation 
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or  obstruction  of  the  external  auditory  mea- 
tus, and  pressure  on  the  membrana  tympani, 
as  by  cerumen,  foreign  bodies,  or  by  syringing 
the  ears,  especially  when  the  membrana 
tjTnpani  is  perforated.  Thus  the  labyrinthine 
affection  may  be  either  of  an  irritative  or  of 
a  destructive  nature,  and  the  effect  of  the 
lesion  will  be  exactly  the  reverse  in  the  two 
cases  (Ferrier).  That  is  to  say,  whilst  an 
irritative  lesion  would  cause  the  tendency  to 
fall  in  one  direction,  a  destructive  lesion  of 
the  same  canal  would  cause  a  tendency  to 
fall  in  the  opposite  direction.  In  Meniere's 
disease,  strictly  speaking,  there  is  always 
coincident  disturbance  in  the  functions  of 
semicircular  canals  and  cochlea,  as  indicated 
by  the  three  most  important  associated 
symptoms — vertigo,  tinnitus,  and  deafness. 
Accompanying  these  cardinal  symptoms  there 
are  accessory  phenomena,  due  to  secondary 
visceral  distm'bance,  namely,  pallor,  faint- 
ness,  and  nausea  or  vomiting — a  condition  of 
syncope.  Dr.  Buzzard  has  recently  done 
good  service  in  suggesting  that  in  some  cases 
of  aural  vertigo  the  lesion,  often  a  functional 
one,  may  be  in  the  medulla  oblongata,  and 
pointing  out  that  a  lesion  of  the  auditory 
nucleus  would,  by  the  laws  of  peripheral 
perception,  be  referred  to  the  terminations  of 
the  nerve  in  the  semicircular  canals  or  cochlea, 
or  in  both.  Aural  vertigo  is  rare  in  young 
persons,  and  is  chiefly  met  with  in  the  later 
half  of  life.  It  is  more  frequent  in  men  than 
in  women. 

The  disease  makes  its  appearance,  in  a 
person  apparently  quite  well,  or  the  subject 
only  of  some  cbronic  aural  disease,  with  a 
loud  noise  in  the  ear,  compared  by  different 
persons  to  the  whistle  of  a  steam-engine,  the 
firing  of  a  gun,  or  the  roar  of  the  ocean. 
When  a  person,  as  not  infrequently  happens 
after  the  first  attack,  has  an  habitual  noise 
4n  the  ear,  this  at  the  time  of  the  attack  is 
sometimes,  but  not  always,  greatly  exag- 
gerated. The  noise,  which  is  wholly  or 
principally  in  one  ear,  is  soon  followed  by 
the  feeling  of  giddiness.  This  is  generally  of 
a  high  grade,  causing  the  sensation  of  sur- 
rounding objects  moving  in  some  one  di- 
rection, a  feeling  of  translation  of  the  patient's 
body  in  the  same  direction,  or  actual  move- 
ments of  the  body.  The  movement,  whether 
apparent  or  real,  is  usually  from  the  side  on 
which  the  ear  is  affected.  In  recurrint^ 
attacks  the  movements,  whether  of  objects 
or  of  the  individual,  are  nearly  always  in  the 
same  direction.  Usually  the  sensation  of 
movement  is  from  behind  forward,  or  to  one 
or  the  other  side,  or  the  patient  has  a  feeling 
of  rotation  in  a  vertical  axis.  "When  in  bed, 
the  room,  bed,  and  occupant  are  felt  as  if 
turning  round  and  round,  or  rising  or  sink- 
ing. Accompanying  the  vertigo  there  is 
reeling,  and  the  patient  clings  to  surrounding 
objects  for  support.  In  some  cases  the  move- 
ment is  too  rapid  for  the  patient  to  obtain 


security  in  this  way,  and  he  is  thrown  to  the 
ground,  sometimes  with  such  violence  as  to 
occasion  serious  injuries.  One  patient  de- 
scribed the  sensation  as  '  if  his  heels  went  up 
into  the  air.'  When  falling  takes  place,  it  is 
usually  forwards  or  to  one  side.  It  is, 
however,  to  be  especially  remembered  that, 
except  in  rare  cases,  there  is  no  loss  of  con- 
sciousness ;  the  patient  being  able  imme- 
diately after  the  attack  to  describe  the  sen- 
sations he  experienced,  or  even  to  answer 
questions  in  the  attack  itself.  In  some  cases 
deafness,  more  or  less  complete,  but  some- 
times transitory,  follows — at  an  appreciable 
interval — the  vertigo,  and  in  some  cases  is 
altogether  wanting.  Following,  in  more  or 
less  rapid  succession,  the  tinnitus  and  ver- 
tigo, there  occur  nausea  and  in  most  cases 
vomiting,  accompanied  by  pallor  of  the  face ; 
the  skin  becomes  cold  and  covered  with  a 
clammy  sweat.  In  some  cases  oscillatory 
movements  of  the  eyes  are  observed.  It  is 
generally  asserted  that  objects  appear  to 
move  in  a  direction  opposite  to  that  of  the 
ocular  movements.  This  is  not  universally 
true ;  and  probably,  contrary  to  the  state- 
ments of  most  writers,  the  apparent  move- 
ments of  objects  is  in  the  same  direction  as 
the  observed  movements  of  the  eyes.  Gra- 
dually the  attack  passes  off ;  the  noises  in 
the  ear  lessen,  but  deafness  is  left  behind. 
The  body  recovers  its  warmth,  and  the  paUor 
subsides,  but  vertigo  and  vomiting  may 
persist  for  some  hours  or  even  days,  both 
being  aggravated  or  induced  by  rising  from 
a  horizontal  position.  SHght  attacks  may 
only  last  a  few  minutes.  In  cases  where 
there  is  a  direct  lesion  of  the  labyrinth,  a 
certain  degree  of  deafness — a  limitation  of 
the  field  of  audition,  that  is,  the  loss  of  cer- 
tain soimds  in  the  musical  scale — and  tinnitus 
remain.  The  patient  is  in  aU  other  respects 
well,  except  for  the  dread  of  a  recurrence  of 
the  attack.  Occasionally,  however,  a  certain 
degree  of  vertigo  and  reeling  persist,  liable 
to  be  aggravated  by  gastric  derangement. 
The  writer  has  known  a  patient  who  had 
extremely  severe  and  typical  attacks,  who 
both  previously  and  subsequently  suffered 
from  functional  dysphagia  between  the  at- 
tacks— a  full-sized  bougie  could  be  easily 
passed.  It  was  evidently  due  to  disturbance 
in  the  vagus  nucleus.  A  patient  rarely 
escapes  with  one  attack.  Subsequent  attacks 
are  separated  by  distinct  intervals,  but  in 
severe  cases  these  may  become  less  and  less, 
until  a  permanent  vertiginous  state,  of  a 
most  distressing  character,  may  be  reached, 
liable  to  paroxysmal  exacerbations.  In  such 
very  grave  cases  spontaneous  cure  may  occur 
on  the  establishment  of  complete  and  per- 
manent deafness>  or  reUef  may  be  obtained 
by  therapeutical  measm-es.  When  the  laby- 
rinthine disturbance  is  secondary  to  disease 
of  some  other  part  of  the  auditory  apparatus, 
removal  of  the  primary  disease,  as  cerimien 
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or  tympanic  catarrh,  will,  when  practicable, 
promptly  remove  the  symptoms,  and  the 
attacks  may  not  recm'. 

Diagnosis.— Meniere's  disease  has  to  be 
distmguished  from  epilepsy,  apoplexy,  gastric 
derangement,  and  other  forms  of  vertigo. 
From  all  these  it  is  distinguished  by  the 
almost  mvariable  co-existence  of  tinnitus, 
deafness,  and  vertigo;  with,  in  addition,  a 
tendency  to  syncope  and  nausea,  or  vomiting. 
The  concurrence  of  the  first  three  symptoms 
renders  it  probable  that  the  labyrinth  is  in- 
volved, a  point  which  will  be  further  estab- 
lished by  testing  audition  with  a  tuning-fork 
and  watch.  The  vertigo  is  generally  of  move- 
ment in  a  certain  definite  and  imiform  direc- 
tion.   There  is  never  numbness,  tingling,  or 
any  sensations  analogous  to  an  aura;  but 
aching  of  the  upper  extremities,  and  discolora- 
tion of  the  hands,  may  occur,  from  irradiation 
of  the  irritation  from  the  inferior  cervical 
gangHon  to  the  brachial  plexus  (Woakes). 
As  to  the  diagnosis  of  the  nature  of  the 
labyrinthine  affection,  whether  primary  or 
secondary,  some  rules  have  been  laid  down  by 
authorities.    If  a  person  who  has  formerly 
heard  well  becomes  suddenly  deaf,  or  hard  of 
hearing,  with  the  symptoms  of  an  apoplectic 
attack,  and  if  there  is  at  the  same  time  an 
uncertain  and  staggering  gait,  but  no  symp- 
toms of  paralysis  in  the  nerve-tracts,  and  if 
the  examination  shows  a  normal  membrana 
tympani,  and  perfectly  permeable  Eustachian 
tube,  we  may  believe  with  great  probabiUty 
that  there  is  an  affection  of  the  labyrinth 
(Troltsch).    Deafness  and  tinnitus  occurring 
without  vertigo  indicate  an  affection  of  the 
middle  ear.    Vertigo  and  tinnitus  without 
deafness  may  be  due  to  a  similar  affection  of 
the  middle  ear.    Vertigo,  tinnitus,  and  deaf- 
ness are  certainly  due  to  an  affection  of  the 
labyrinth.    When  the  vertigo  is  markedly 
influenced  by  changes  in  the  position  of  the 
head,  it  is,  in  the  writer's  opinion,  strong 
evidence  that  the  disease  is  in  the  labyrinth. 
At  the  same  time  it  is  held  by  some  authori- 
ties that  in  the  present  state  of  our  know- 
ledge we  are  not  in  a  position  to  speak  as  to 
the  exact  seat  of  the  lesion  in  cases  of  aural 
vertigo,  though  it  must  be  in  some  part  of 
the  auditory  nerve,  or  in  the  part  of  the  brain 
where  auditory  impressions  are  perceived. 
Careful   otoscopic   examination  should  be 
made,  the  permeability  of  the  Eustachian 
tubes  tested,  and  the  tuning-fork  and  watch 
employed  to  ascertain  the  condition  of  the 
conducting  apparatus,  before  an  exact  opinion 
can  be  formed  as  to  the  seat  and  nature  of 
the  disease.  Vomiting,  following  the  ingestion 
of  some  rich  or  indigestible  food,  may  be  so 
severe  and  lasting  as  to  monopolise  attention, 
and  the  vertigo  and  tinnitus  may  not  be 
complained  of.    In  such  a  case,  a  mistake 
may  readUy  occur  in  a  first  attack. 

Prognosis.  —  Where  the  labyrinthine 
affection  is  due  to  some  remediable  defect. 


the  disease  wiU  subside  on  removal  of  the 
cause,  such  as  cerumen  or  tympanic  catarrh ; 
hence  the  great  importance   of  an  exact 
diagnosis  as  to  the  nature  of  the  case.  When 
the  lesion  is  primarily  of  the  labyrinth,  a 
certain  degree  of  deafness  and  tinnitus  is 
nearly  always  left,  and  recurrence  of  the 
attack  is  to  be  anticipated,  though  some  cases 
recover  completely  under  treatment.  In  some 
instances  the  tinnitus  and  vertigo  may  cease 
on  the  patient  becoming  completely  deaf. 
_  Treatment.— In  the  attack,  and  for  a  short 
time  following  it,  the  recumbent  position 
should  be  strictly  maintained.    Bromide  of 
potassium  or  ammonium,  in  ten  to  twenty 
grains  for  a  dose,  should  be  administered, 
and  small  pieces  of  ice  swallowed.  Next, 
any  gastric  derangement  should  be  corrected, 
for  in  some  cases  such  derangement  excites  a 
paroxysm  in  a  person  predisposed  to  it  by 
some  aural  affection,  insufficient  alone  to 
iiiduce  an  attack.     AlkaHs  and  vegetable 
bitters,  with  or  without  bismuth,  will  gener- 
ally be  useful  for  this  purpose.  Any  abnormal 
local  condition  must    be    treated.  Sub- 
sequent to  the  attack  quinine  in  fuU  doses, 
3  to  5  or  10  gi-ains  three  times  a  day,  per- 
severingly  used,  is  sometimes  attended  with 
the  best  results  (Charcot).    The  writer  has 
seen  many  cases  which  corroborate  this  state- 
ment.   Gelsemium  and  sahcylate  of  sodium 
have  been  found  useful  (Gowers).  Counter- 
irritants,    including    the    actual  cautery, 
appUed  to  the  mastoid  region,  have  proved 
serviceable  in  some  cases,  and  may  be  used 
in  addition  to  other  measures.  Threatened 
attacks  of  aural  vertigo  may  be  often  avoided, 
especially  in  cases  in  which  arterial  tension 
is  high,  by  a  dose  of  calomel,  and  it  is  a  good 
plan  to  give  a  patient  liable  to  attacks 
calomel  powders  (gr.  iij.  or  v.)  to  be  always 
carried  in  the  pocket-book,  and  order  one  to 
be  placed  on  the  tongue  when  any  threaten- 
ings  occur. 

3.  Gastric  Vertigo. — Synon.  :  Vertigo 
a  Stomaclio  Lceso. 

Vertigo,  occasionally  of  a  high  grade,  some- 
times accompanies  chronic  gastric  derange- 
ment. It  is  more  common  with  sHght  than 
with  grave  affections  of  the  stomach,  but  has 
been  met  with  in  well-marked  organic  disease 
of  this  organ.  An  explanation  of  its  occur- 
rence has  been  given  in  the  introductory 
remarks.  It  sometimes  occurs  soon  after  a 
meal,  but  more  often  when  the  stomach  is 
empty  (Trousseau).  At  the  same  time  it  is 
now  generally  agreed  that  cases  of  gastric 
vertigo  are  much  less  common  than 
Trousseau's  description  would  lead  one  to 
believe.  In  the  majority  of  siich  cases  some 
ear-disease  is  revealed  by  careful  examina- 
tion. Associated  with  the  vertigo  are  usually 
pain  and  a  feeling  of  ftUness  in  the  stomach, 
increased  by  food ;  heartburn ;  eructations ; 
vomiting ;  flatulence ;  and  pain  in  the  left 
hypochondrium  and  chest.    The  bowels  may 
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be  torpid,  or  diarrhoea  may  be  present.  The 
patient  often  suddenly  experiences  a  swim- 
ming in  the  head,  objects  may  appear  to 
revolve,  the  patient's  gait  becomes  tottering, 
and  he  may  even  fall.  Often  there  is  con- 
strictive headache,  faintness  and  pallor  with 
nausea,  and  sometimes  troublesome  vomit- 
ing, but  there  is  no  loss  of  consciousness. 
Visual  hallucinations  may  be  present,  and 
buzzing  in  the  ears  experienced,  but  there 
is  no  deafness.  The  vertiginous  symptoms 
may  so  predominate  that  the  gastric  symp- 
toms may  not  be  complained  of;  but  treat- 
ment directed  against  dyspepsia  cures  the 
vertigo.  When  predisposing  gastric  disturb- 
ance is  present,  trivial  causes,  such  as  look- 
ing at  objects  which  lead  to  confused  visual 
impressions,  may  excite  an  attack,  but  this 
may  also  arise  spontaneously.  In  many 
cases  rehef  is  obtained  by  the  recumbent 
position,  but  attacks  may  occur  when  the 
patient  is  lying  down. 

Diagnosis. — This  form  of  vertigo  is  dia- 
gnosed from  epilepsy  by  absence  of  loss  of 
consciousness ;  and  fr'om  labyrinthine  vertigo 
by  the  absence  of  deafness,  and  the  physical 
signs  of  aural  disease.  It  cannot  be  con- 
cluded that  the  vertigo  is  essentially  gastric 
without  thorough  examination  of  the  ears, 
for,  as  already  stated,  vertigo  may  be  excited 
by  gastric  disturbance  when  there  is  laby- 
rinthine affection  insufficient  alone  to  deter- 
mine an  attack.  It  must  also  be  remembered 
that  signs  of  gastric  and  intestinal  derange- 
ment are  indticed  in  Meniere's  disease,  and 
may  be  so  prominent  as  to  cause  the  aural 
affection  to  be  overlooked. 

4.  Wervous  Vertigo.  —  Synon.  :  Fr. 
Vertige  Nerveuse. 

Not  imcommonly,  vertigo  is  one  of  the 
most  troublesome  symptoms  of  nervous  ex- 
haustion and  depression.  This  occurs  in 
persons  unduly  taxmg  theur  nervous  powers, 
by  severe  intellectual  strain,  especially  when 
combined  with  anxiety,  or  by  sexual  excesses. 
It  occurs  also  from  the  depressing  effects  of 
the  immoderate  use  of  tobacco,  alcohol,  and 
tea.  The  vertigo  rarely  reaches  a  high  grade, 
manifesting  itself  by  a  sensation  of  confusion, 
or  of  objects  revolving,  occasionally  only  by 
the  feeling  of  a  tendency  to  fall.  It  may  be 
associated  with  a  slight  reel,  but  more  often 
the  patient  feels  as  if  he  were  walking  un- 
steadily, when  there  is  no  perceptible  pecuh- 
arity  of  gait.  As  a  rule  giddiness  is  only 
experienced  in  the  upright  position,  but  in 
some  cases  it  occurs  when  the  subject  is 
recumbent,  and  the  patient  often  complains 
of  sudden  and  violent  startings  when  just  in 
the  act  of  falhng  asleep.  It  is  often  intensi- 
fied by  an  elevated  position,  and  in  lar^e 
buildings  and  assembhes.  Hence  it  is  often 
experienced  in  church.  It  is  peculiarly  dis- 
tressing, owing  to  the  sufferer's  emotional 
equilibrium  being  easily  disturbed,  and  is 
frequently  associated  with  a  dread  of  im- 


pending cerebral  disease — epilepsy,  apoplexy, 
insanity,  &c.  There  often  co-exist  gastric  de- 
rangement and  flatulence,  with  irritability 
of  the  heart,  palpitation,  and  sleeplessness. 
There  may  be  slight  and  temporary  buzzing 
in  the  ears,  but  deafness  is  absent,  and  loss 
of  consciousness  does  not  occur.  In  these 
respects  it  is  readily  distinguished  from 
Meniere's  disease  a,nd  petit  mal. 

Treatment. — This  variety  is  to  be  treated 
by  removal-of  the  cause — over-work,  excessive 
sexual  indulgence,  or  the  abuse  of  alcohol, 
tobacco,  or  tea ;  by  correction  of  any  dys- 
peptic symptoms ;  and  by  the  administration 
of  nervine  tonics,  such  as  iron,  quinine,  or 
strychnine.  Bromides  should  be  avoided  if 
possible. 

5.  Epileptic  Vertigo.  —  Vertigo  may 
occur  in  a  slight  fit  of  epilepsy,  or  at  the 
commencement  of  a  severe  attack.  The 
symptom  may  replace  an  epileptic  fit,  or 
may  co-exist  with  epilepsy.  It  is  more 
common  in  epileptic  vertigo  for  the  patient 
to  imagine  that  he  himself  is  moving  or 
tm-ning  round,  than  for  external  objects  to 
appear  in  motion  (Eussell  Eeynolds).  Care 
must  be  taken  not  to  accept  the  patient's 
mere  statement  of  'giddiness.'  The  term 
is  often  loosely  appHed.  It  is  necessary  to 
ascertain  his  exact  sensations,  and  only  to 
conclude  there  is  vertigo  when  actual  feel- 
ings of  movement  are  experienced.  If  the 
vertigo  is  related  to  change  of  position  of 
the  head,  it  is  probably  labyrinthine.  The 
latter  is  not  usually  accompanied  by  loss  of 
consciousness,  and  is  more  apt  to  be  followed 
by  vomiting  (Gowers). 

6.  Migrainous  Vertigo. — Vertigo  com- 
monly constitutes  one  of  the  phenomena  of 
migraine,  occurring  as  a  rule  after  the  dis- 
orders of  sight,  touch,  and  speech,  when 
these  form  part  of  the  seizure,  and  either 
attends  or  follows  the  development  of  the 
headache  (Liveing).  Vertigo  sometimes  re- 
places the  attacks  of  migraine.  It  is  apt  to 
occur  on  change  of  posture,  or  on  suddenly 
turning  the  head.  As  a  rule,  migrainous 
vertigo  is  shght  in  degree,  but  it  may  be 
quite  severe,  and  accompanied  by  nausea 
and  vomiting.  It  is  unassociated  with 
noises  in  the  ear,  or  with  deafness.  See 
Megrim. 

7.  Vertigo  in  Connexion  "with  Or- 
ganic Disease  of  the  UTervous  System. 

Vertigo  sometimes  accompanies  disease  of 
the  cerebrum,  both  acute,  as  apoplexy,  and 
chronic,  as  a  tumour.  There  are  reasons  for 
believing  that  vertigo  may  be  excited  by 
cortical  lesions,  thus  explaining  epileptic  and 
migrainous  vertigo.  Diseases  of  the  cere- 
bellum and  of  its  middle  crura  are  often 
attended  with  reeling  gait,  and  sometimes 
with  vertigo.  This  symptom  sometimes 
accompanies  the  ataxy  of  tabes  dorsalis; 
and  is  a  marked  symptom  of  some  cases  of 
insular  sclerosis. 
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8.  Gouty  Vertigo.— Vertigo,  labyrin- 
thine or  other,  is  occasionally  met  with  in 
gouty  persons.  It  may  disappear  after  an 
outburst  of  gouty  arthritis;  or  be  removed 
by  alkalis,  colchicum,  salicylate  of  sodium 
mercury,  and  other  proper  remedies,  and 
attention  to  diet. 

A  peculiar  form  of  disease  has  been  de- 
scribed by  Dr.  Gerlier  of  Fernex,  Switzerland, 
which  he  has  called  'paralysing  vertigo,' 
and  which  subsequent  writers  have  named 
'Gerlier's  disease,'  It  consists  of  three 
groups  of  symptoms:  (1)  muscular  weak- 
ness in  the  neck  or  trunk  muscles  and  legs, 
and  occasionally  m  the  hands;  (2)  pain 
in  the  neck  and  occiput;  (3)  ocular  symp- 
toms, of  which  ptosis  is  the  most  common. 
Occasionally  diplopia  and  amblyopia  are 
present.  Dizziness  or  mistiness  before  the 
eyes  is  often  present,  more  rarely  rotatory 
vertigo.  The  attacks  usually  occur  about 
once  or  twice  a  day,  and  between  the  attacks 
the  patient  is  well.  The  disease  has  only 
been  observed  in  some  Swiss  villages  on  the 
French  frontier,  where  the  malady  has  re- 
ceived the  name  of  le  tourniquet.  It 
appears  to  have  had  a  kind  of  epidemic  pre- 
valence. Its  nature  is  very  doubtful,  but 
appears  to  be  a  functional  disturbance  or 
psychosis.  No  evidence  of  organic  disease 
has  been  present  in  the  cases  recorded. 

Stephen  Mackenzie. 

VESICAL  DISEASES.— /See  Bladder, 
Diseases  of. 

VESICAN"TS  (vesico,  I  bhster).— A  class 
of  counter-irritants  which  produce  blisters. 
iS'ee  Counter-irritants. 

VESICLE  (vesicula,  diminutive  oivesica, 
a  bladder). — Synon.  :  Fr.  Vesicule  ;  Ger. 
Bldsclien. 

Definition. — An  elevation  of  the  corny 
layer  of  the  epidermis,  caused  by  a  minute 
circumscribed  collection  of  serum  between 
it  and  the  mucous  layer  beneath. 

Description. — Vesicles  may  be  minute  or 
of  considerable  dimensions  ;  a  vesicle  of  the 
size  of  a  millet-seed  gives  the  name  to  the 
cutaneous  affection  milimia.  The  vesicles 
of  eczema  are  minute  and  frequently  con- 
fluent ;  those  of  scabies  are  occasionally 
acuminated  ;  the  vesicles  of  varioloid  are  not 
imcommonly  umbilicated ;  those  of  herpes 
iris  are  developed  in  rings ;  the  vesicles  of 
ordinary  herpes  attain  the  bulk  of  a  split  pea ; 
and  the  vesicles  of  pemphigus,  on  account  of 
their  large  size,  are  called  '  bullffi.'  The 
contents  of  a  vesicle  are  apt  to  modify  its 
name,  since  a  vesicle  containing  a  purulent 
fluid  or  pus  is  termed  a  '  pustule.'  The 
ordinary  course  of  a  vesicle  is  to  lose  its  fluid 
by  evaporation,  absorption,  or  rupture  of  the 
distended  cuticle  ;  to  dry  up  into  a  thin  scale  ; 
and  to  terminate  by  desquamation,  without 
further  lesion  of  the  skin. 


VICARIOUS 

Treatment.— The  treatment  of  vesicles  is 
fully  described  under  the  heads  of  the  several 
diseases  of  which  they  are  a  svmptom.  iSee 
Ohicken-pox  ;  Herpes  ;  Miliaria  ;  and  Pem- 
phigus. 

Erasmus  Wilson. 

VESICULAR   EMPHYSEMA  -A 

form  of  emphysema  of  the  lungs,  in  which 
the  alveoh  are  distended  with  air.  See 
Lungs,  Emphysema  of. 

VIABLE  {vie,  life).— Synon.  :  Pr.  Viable; 
Ger.  Lebenddg.~An  epithet  applied  to  a 
newly  born  child,  to  indicate  its  capacity  for 
maintaining  an  independent  existence.  Via- 
bility has  chiefly  to  be  determined  by  the 
age  of  the  foetus,  and  by  its  condition  as 
regards  formation,  health,  and  strength  (see 
FcETUs,  Diseases  of  the).  It  has  also  been 
supposed  to  depend  in  some  measure  upon 
the  season  of  the  year  in  which  a  child  is 
born  {see  Periodicity  in  Disease).  The 
question  of  viability  has  important  medico- 
legal bearmgs,  for  which  reference  should  be 
made  to  works  upon  forensic  medicine. 

VIBICES  {vibex,  a  wale).— Synon.  :  Fr. 
Vergetures ;  Ger.  Striemen. — A  term  appHed 
to  patches  of  discolorisation  on  the  surface 
of  the  body,  somewhat  resembhng  the  marks 
of  stripes  or  wales,  and  due  to  the  presence 
of  altered  blood  in  the  part.  Vibices  may 
arise  either  during  life,  as  the  result  of  a 
variety  of  causes  {see  Extravasation)  ;  or 
after  death,  as  one  form  of  cadaveric  Uvidity 
or  hypostasis.    See  Death,  Signs  of. 

VIBRATION".— This  word  is  sometimes 
employed  as  a  synonym  for  fremitus.  See 
Fremitus  ;  and  Physical  Examination. 

VIBRIO  {vibro,  I  shake). — Synon.  :  Fr. 
Vibrion ;  Ger.  Zitterthierchen.  See  Micro- 
organisms. 

VICARIOUS  {vicarius,  in  place  of 
another). — This  word  signifies  substitution, 
and  in  physiology  and  pathology  implies  that 
some  part  or  organ  performs  certain  fimc- 
tions,  or  is  morbidly  affected,  instead  and  in 
the  place  of  some  other  part  or  organ,  thus 
becoming  a  substitute  for  it.  The  notion  of 
vicariousness  is  chiefly  associated  with  a 
discharge  of  blood,  whether  physiological  or 
morbid.  Thus,  it  is  very  common  to  speak 
about  vicarious  menstruation,  which  is 
imderstood  to  mean  that  the  discharge  of 
blood  that  takes  place  normally  from  the 
uterus  at  the  menstrual  period,  either  does 
not  occur  at  all,  or  only  imperfectly,  and 
that  its  place  is  taken  by  haemorrhage  from 
some  other  part,  evidenced  by  epistaxis, 
haemoptysis,  haematemesis,  or  other  forms  of 
bleeding.  The  same  idea  is  extended  to 
morbid  haemorrhages,  such  as  bleeding  from 
piles,  when  this  becomes  habitual  in  an  in- 
dividual at  frequent  or  regular  intervals.  It 
is  supposed  that  bleeding  may  sometimes 
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take  place  from  other  parts  as  a  vicarious 
hsemorrhage,  instead  of  from  the  hasmor- 
rhoids. 

Again,  discharges,  whether  normal  or 
morbid,  as  of  secretions,  mucus,  pus,  or  other 
materials,  are  believed  by  many  to  exhibit  a 
vicarious  relation  to  each  other  in  some 
instances,  coming  from  one  part  while  ceasing 
or  diminishing  at  another,  and  so  on.  This 
may  be  illustrated  by  expectoration  and 
diarrhoea  in  phthisis,  which  appear  to  modify 
each  other  as  to  their  amount  in  some  cases 
of  this  disease.  Further,  secretions  and 
excretions  are  regarded  as  acting  vicariously 
with  reference  to  each  other.  Thus  some 
of  the  secretions  of  the  alimentary  canal  are 
undoubtedly  capable  of  acting  mutually  as 
substitutes,  and  this  may  be  looked  upon  as 
an  instance  of  vicarious  action ;  while  such 
a  connexion  existing  between  the  perspira- 
tion and  urine  is  generally  recognised. 

Certain  morbid  conditions  are  also  con- 
sidered as  having  a  vicarious  relation.  For 
example,  congestion  of  or  haemorrhage  from 
one  part  may  take  the  place  of  congestion  a't 
another ;  or  inflammation  in  one  region  may 
be  the  substitute  for  inflammation  in  another 
region. 

There  is  probably  more  or  less  truth  in 
these  notions  of  vicariousness,  as  applied 
in  relation  to  physiology  and  pathology.  In 
actual  practice,  however,  no  case  ought  to  be 
regarded  as  belonging  to  this  category, 
without  careful  and  thorough  investigation. 
It  has  happened  that  hsemorrhages  supposed 
to  be  vicarious  of  menstruation,  have  been 
important  signs  of  grave  diseases,  such  as 
gastric  ulcer,  or  pulmonary  phthisis.  The 
principle  may  be  of  value  in  certain  con- 
ditions as  an  indication  for  treatment. 

Frederick  T.  Egberts. 

VICHY,  in  AUier,  France.— Thermal 
alkaline  waters.   See  Mineral  Waters. 

VIDAGO,  in  Portugal.— Bicarbonated 
alkahne  waters,  with  Uthium  and  arsenic. 
See  Mineral  Waters. 

VIG-ILIA. — Wakefulness;  a  term  for- 
merly apphed  to  conditions  of  insomnia,  but 
How  Httle  used  and  almost  obsolete.  See 
Sleep,  Disorders  of ;  and  Coma- Vigil. 

VILLOUS  GROWTH  [villus,  hair).— 
A  growth  composed  of  hypertrophied  villi. 
See  Tumours. 

VIRGINIA  SPRINGS,  in  Virginia 
United  States.— Sulphur   waters.  See 
Mineral  Waters. 

VIRULENT  [virus,  a  poison). — Pri- 
marily this  word  signifies  connected  with 
virus  or  poison.  It  is  generally,  however 
employed  to  indicate  great  intensity  or 
malignancy  of  a  disease  ;  for  example,  viru- 
lent znflammation,  virulent  bubo,  and  viru- 
lent Bmall-pox. 
II. 


VIRUS  (Lat.). — Literally  this  word  sig- 
nifies a  poison,  but  in  medical  language  it  is 
used  to  designate  any  kind  of  contagious 
material.    See  Contagion. 

VISION,  Defects  of.  — Synon.:  Fr. 

Troubles  de  la  Vision;  Ger. Sehenstorungen. 

Sight  may  be  defective  as  to  perception  of 
form,  of  colour,  or  of  light ;  and  the  whole, 
or  only  a  part  of  the  visual  field  may  be 
affected.  Sight  is  also  disordered  whenever 
binocular  single  vision  becomes  difficult  or 
impossible  [see  Strabismus)  ;  and  when 
visual  endurance  is  impaired.  The  terms 
'vision'  and  'sight,'  as  commonly  used, 
indicate  acuteness  of  vision,  and  refer  to  the 
perception  of  form  at  the  yellow  spot.  In  this 
article  disorders  (A)  of  perception  of  light, 
(B)  of  perception  of  colour,  and  (C)  of  the 
visual  field,  will  be  shortly  aUuded  to ;  but 
attention  will  be  chiefly  given  to  (D)  dis- 
orders of  acuteness  of  vision  caused  by 
optical  defects  in  the  eyes. 

A.  Disorders  of  Perception  of 
Light. — Perception  of  light  is  equally  good 
in  aU  parts  of  the  retinal  area,  except  the 
most  peripheral  zone,  which  appears  to  be 
blind.  Impaired  perception  of  light  causes 
disproportionate  defect  of  vision  by  duU 
light — 'night-blindness.'  It  may  affect  the 
whole  field,  or  only  its'  periphery.  It  occurs 
chiefly  in  diseases  of  the  outer  layers  of  the 
retina,_  especially  syphihtic  retinitis  and 
retinitis  pigmentosa,  and  sometimes  ia 
chronic  glaucoma.  Lowered  light-sense 
over  the  whole  field  occasions  the  symptoms 
in  the  peculiar  disease  known  as  functional 
or  endemic  nyctalopia  [torpor  retince).  The 
opposite  condition,  day-bhndness  with  true 
retinal  photophobia,  is  much  rarer  and  more 
obscure.  _  It  is  usually  congenital,  and 
accompanied  by  nysta|peQus,  amblyopia,  and 
colour-blindness.  /See  Nyctalopia  ;  andHEME- 
ralopia. 

B.  Colour-Blindness.  —  Synon.  :  Dys- 
chromatopsia;  Achromatopsia. — This,  when 
congenital,  is  usually  not  related  to  any  other 
defects  of  vision.  Congenital  colour-blindness 
occurs  with  greater  intensity  and  far  greater 
frequency  in  males  than  in  females  (M. 
about  3-5  per  cent.;  F.  -2  per  cent,  or  less). 
It  is  shown  by  more  or  less  want  of  power 
to  distinguish  between  certain  colours,  and 
depends  on  want  (complete  or  incomplete)  of 
one  of  the  three  fundamental  colour-sensa- 
tions (red,  green,  violet).  The  spectrum  seen 
by  a  red-bUnd  person  appears  shorter  at  its 
red  end  than  it  does  to  one  with  normal 
colour- vision,  and  he  sees  in  it  only  two  chief 
colours.  The  red,  orange,  yellow,  and  green 
are  all  'green,'  the  blue  and  violet  are 
'blue,'  and  the  two  are  separated  by  a 
neutral  or  '  white  '  band  at  the  part  that  to 
the  normal  eye  is  bluish-gi-een.  In  green- 
blindness  the  spectrum  is  not  shortened,  but 
the  red,  orange,  yellow,  and  green  are '  yellow '  ' 
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of  various  shades,  or  sometimes  '  red  ' ;  the 
neutral  band  is  in  the  pui-e  green,  Violet- 
blindness  is  rare;  in  it  the  spectrum  is 
shortened  at  the  violet  end.  It  is  often  im- 
possible to  distinguish  red-blindness  from 
green-blindness  with  certainty  except  by 
using  the  spectrum  ;  and  in  ordinary  exami- 
nation the  two  forms  are  best  grouped 
together  as  '  red-green-blindness.'  In  incom- 
plete red-green-blindness,  green,  bluish- 
green,  and  often  rose  are  confused  with  grey 
of  corresponding  shade,  and  red  is  con- 
fused with  shades  of  brown,  greenish-brown, 
and  yeUowish-brown.  In  a  complete  case 
fuU  green  and  scarlet  look  identical,  and 
dark  yeUows  are  more  or  less  confused  with 
them.  The  best  test  (of  many)  for  ordinary 
use  is  the  one  due  to  Holmgren  of  Upsala,  in 
which  a  skein  of  Berlin  wool,  of  a  particular 
colour  and  shade  (green,  rose,  or  red),  is  given 
to  the  patient,  and  he  is  required  to  match 
it  with  all  the  others  which  seem  to  him  of 
the  same  or  a  similar  colour,  amongst  a  large 
bundle  of  skeins  of  many  colours.  He  is  not 
usually  allowed  to  name  the  colours,  because 
even  the  colour-blind  often  guess  the  colours 
of  common  objects  correctly.  A  very  pale, 
pure  green  is  the  first  test  used;  and  the 
colour-bHnd,  even  of  slight  degrees,  will 
match  with  it  not  only  other  green  skeins, 
but  aJso  shades  of  pale  grey,  hnS,  and  pink. 
Slight  cases  may  easUy  be  overlooked,  unless 
the  wools  are  carefully  selected,  and  the 
examiner  practised.  Bed  and  green  are  not 
well  seen  even  by  the  normal  eye,  except  at 
the  central  part  of  the  visual  field  {i.e.  the 
field  for  these  colours  is  smaller  than  for 
white) ;  but  even  at  the  periphery  these  colours 
are  recognised  if  very  brightly  lighted  and  of 
large  size. 

Acquired  colour-blindness  often  comes  on 
in  degenerative  or  inflammatory  diseases 
which  begin  in  the  optic  nerve.  It  is  rare 
in  diseases  of  the  retina,  and  in  glaucoma. 
Like  the  congenital  form,  it  usually  concerns 
only,  or  chiefly,  red  and  green.  It  may 
affect  the  whole  visual  field  of  these  colours, 
or  only  certain  parts,  a  gap,  or  '  scotoma,' 
being  present,  on  the  area  of  which  the 
red  and  green  are  not  perceived  in  their  true 
colours.  When  acquired  colour-blindness  is 
well  marked  in  the  whole  extent  of  the  field, 
in  cases  of  disease  of  the  optic  nerve,  the 
prognosis  for  sight  is  generally  very  bad ;  but 
if  it  be  localised  on  a  central  scotoma,  even 
though  it  may  there  reach  a  high  degree, 
the  prognosis  is  usually  good.  Progressive 
atrophy  of  the  optic  nerve,  however,  occa- 
sionally reaches  a  very  high  degree  without 
any  colour-defect. 

C.  Disorders  of  the  Visual  Field. — 
The  visual  field  is  the  whole  surface  visible 
to  one  eye  singly  whilst  at  rest.  It  forms  a 
concave  surface,  all  the  points  of  which  are 
equidistant  from,  and  perpendicular  to,  their 
corresponding  points  on  the  retina.    In  the 


outward  and  downward  part  it  reaches  to  95° 
from  the  centre;  inwards,  upwards,  and 
downwards  only  to  about  60°.  Projected  on 
a  flat  surface  it  thus  forms  an  oval.  The 
centre  of  the  field  ('  fixation  point ')  corre- 
sponds  to  the  yellow  spot,  and  the  'blind 
spot '  is  about  15  degrees  outwards  from  this 
point.  In  order  to  measure  the  field  roughly, 
the  patient,  placed  with  his  back  to  the  Hght 
and  covering  one  eye,  looks  steadily  from  a 
distance  of  eighteen  inches  at  the  nose  or 
eye  of  the  observer,  who  then  moves  his 
hand,  or  a  small  object,  such  as  a  square  inch 
of  paper,  about  in  the  different  parts  of  the 
field,  and  notes  any  places  where  the  object 
IS  invisible  or  badly  seen.  This  test,  carefully 
apphed,  will  detect  any  considerable  loss  of 
the  field.  Or  the  patient  may  gaze  at  a  spot 
on  a  black  board  about  one  foot  off,  and  a 
piece  of  white  chalk  be  moved  from  various 
places  at  the  periphery  until  it  comes  into 
view ;  a  hne  joining  these  pouits  will  form 
the  boundary  of  the  field.  For  accurate 
measurements  a  special  instrument,  the 
Perimeter,  is  necessary. 

D.  Disorders  of  Perception  of  Form. 
Synon.  :  Acuteness  of  Vision ;  Visua  ;  V. ; 
Fr.  Acuite  Visuelle  ;  Ger.  Sehschdrfe ;  8. — 
Perception  of  form  is  normal  only  when 
the  image  of  the  object  looked  at  falls  on 
the  bacillary  layer  of  the  retina,  at  the 
centre  of  the  yellow  spot,  is  clearly  defined, 
sufficiently  bright,  and  of  a  certain  minimnrri 
size. 

Principles. — The  size  of  the  image  depends 
(1)  upon  the  size  of  the  '  visual  angle '  en- 
closed by  the  two  lines  dra-\vn  from  the 
extremities  of  the  object  to  the  '  nodal  point ' 
just  behind  the  crystalline  lens ;  and  (2)  on 
the  distance  of  the  nodal  point  fi*om  the 
retina,  which  in  the  normal  eye  is  fifteen  mm. 
The  form  of  any  letter  or  character  is  distin- 
guished by  a  properly  formed  and  healthy 
eye,  with  average  light,  if  it  subtend  a  visual 
angle  of  five  minutes,  each  of  its  separately 
distinguishable  parts  subtending  an  angle  qf 
one  minute.  If  the  nodal  point  be  more  than 
fifteen  millimetres  from  the  retina,  the  image 
will  be  larger,  and  the  acuteness  of  vision 
therefore  increased ;  this  occurs  in  myopia, 
and  also  when  a  convex  glass  is  held  in  front 
of  the  eye.  The  reverse  is  triie  if  the  distance 
be  less  than  fifteen  mm.,  as  in  hypermetropia 
and  when  a  concave  glass  is  held  before  the 
eye.  Hence  convex  lenses  always  increase, 
and  concave  lenses  always  diminish,  the  size 
of  the  retinal  images.  Vision  or  '  fixation ' 
is  called  direct  or  central  when  the  image  of 
the  object  looked  at  falls  on  the  yellow  spot ; 
indirect  or  excentric  when,  in  consequence  of 
impairment  of  function  at  the  yellow  spot, 
an  image  falling  on  some  other  part  is  better 
seen.  The  sharpness  of  the  image  depends 
(opacities  of  the  media  apart)  upon  the  retina 
being  exactly  at  the  focus  of  the  refracting 
(dioptric)  media  of  the  eye ;  it  is  also  influ- 
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«nced  somewhat  by  the  size  of  the  pupil, 
being,  cceteris  paribus,  better  when  the  pupil 
is  small. 

Normal  acuteness  of  vision  is  expressed  as 
imity  (V.  or  S.  =  1);  subnormal  vision  being 
expressed  as  a  fraction.  Various  test-types 
are  in  use,  composed  of  letters,  words,  and 
s^^ch  hke,  of  such  a  size  that  each  subtends 
the  minimum  angle  of  five  minutes  at  a 
certain  distance.  The  test-types  of  Dr. 
.  Snellen  are  in  most  general  use,  and  include 
letters  visible  imder  the  standard  angle  at 
from  60  metres  to  '5  metre.  If  No.  60  be 
read  at  60  m.,  then  Y.  =  U  or:  1 ;  if  No.  60 
can  only  be  seen  at  6  m.,  V.  =  ;  &c.  V., 
therefore,  is  expressed  by  a  fraction  whose 
munerator  is  the  greatest  distance  at  which  a 
given  type  can  be  read,  and  the  denominator 
the  distance  at  which  it  ought  to  be  seen ;  or 
the  fraction  may  be  reduced  (^  =  3i\j.  &c.). 
The  acuteness  probably  becomes  somewhat 
lowered  in  some  old  persons  without  demon- 
strable disease. 

The  principal  disorders  of  perception  of  form 
calling  for  description  here  are  as  follows  ; 
<1)  Functional  Affections  of  the  Optic  Ner- 
vous Apparatus;  (2)  Abnormahties  of  Eefrac- 
tion,  including  Hypermetropia,  Myopia,  and 
Astigmatism ;  (3)  Anisometropia ;  (4)  Dis- 
orders of  Accommodation ;  and  (5)  Asthen- 
opia. 

1.  Ftmctional  Affections  of  the 
Optic  Nervous  Apparatus. — Amblyopia 
without  ophthalmoscopic  changes  may  be 
permanent  or  temporary,  and  exhibit  many 
differences  in  the  character  of  the  failure  of 
sight.  Many  persons  see  much  better  with 
•one  eye  than  the  other,  though  the  defective 
■organ  shows  no  sign  of  past  or  present 
disease.  Hypermetropia,  or  some  other  form 
of  ametropia,  is  often  present,  and  is  usually 
of  higher^  degree  in  the  amblyopic  eye. 
When,  as  is  common,  squint  occurs  in  such 
a  person,  the  squinting  eye  is  almost  always 
the  defective  one  ;  and  it  has  been  assumed 
that  the  defect  was  a  result  of  the  squint, 
and  due  to  a  purposive  suppression  of  sight 
in  order  to  avoid  double  vision.  This  kind 
of  amblyopia  is,  however,  seen  without  either 
squint  or  ametropia— a  fact  which,  with 
others,  renders  it  almost  certain  that  the 
defect  is  usually,  or  chiefly,  congenital. 
Whether  the  seat  of  deficiency  is  in  the 
eye  or  the  brain  remains  to  be  proved ; 
but  it  is  well  to  realise  that  this  form  of 
amblyopia  can  seldom  be  improved  even  by 
long  practice.  In  cerebral  hemianaesthesia 
there  may  be  blindness,  or  amblyopia  with 
contraction  of  the  field  and  colour-blindness, 
in  the  eye  opposite  to  the  lesion,  with  a 
lower  degree  of  the  same  condition  in  the 
other  eye.  Some  rare  cases  of  defective 
sight  in  one  eye  without  changes,  in  which 
there  is  a  history  of  previous  paralytic  symp- 
toms, probably  belong  to  this  group.  In 
hemiopia  (properly  hemianopsia)  there  is 


usually  loss  of  the  corresponding  (E.  or  L.) 
halves  of  the  visual  fields,  vision  being  lost 
on  the  side  opposite  to  the  lesion.  The 
lesion  may  be  in  the  tract,  but  is  much 
more  often  higher  up  (optic  thalamus  or 
occipital  lobe).  Sometimes  there  is  con- 
traction of  the  remaining  half  field.  Loss  of 
both  temporal  halves  indicates  disease  at 
the  chiasma;_  neither  this,  nor  loss  of  both 
nasal  halves,  is  frequent.  In  hemiopia,  even 
of  long  standing,  from  disease  above  the 
chiasma,  the  optic  discs  are  seldom  altered. 
In  some  cases  of  '  hemiopia  '  only  a  quarter 
of  each  field  is  lost.  Cases  of  hemiopia  for 
colours  without  loss  of  light-  or  form-sense 
are  occasionally  met  with.  Disease  of  the 
optic  nerve  at  a  distance  from  the  eye  causes 
blindness  or  defective  sight,  often  at  first 
without  any  ophthalmoscopic  changes ;  but 
if  the  defect  remain,  signs  either  of  inflam- 
mation or  atrophy  appear  in  a  few  weeks. 
The  ophthalmoscopic  changes  may,  however, 
be  very  slight ;  as  in  the  common  cases  of 
central  amblyopia  caused  by  tobacco- 
smoking,  in  which  disease  of  the  optic  nerves 
has  been  demonstrated,  and  in  simUar  cases 
due  to  other  causes,  especially  disseminated 
sclerosis. 

Temporary  fogginess  of  sight,  usually  with 
the  appearance  of  coloured  rings  around  a 
candle,  occurs  in  the  premonitory  stage  of 
glaucoma  ;  these  last  from  half  an  hour  to  a 
day  or  more ;  they  do  not  usually  occur  in 
both  eyes  at  once  (see  Eye,  and  its  Appen- 
dages, Diseases  of).  Attacks  of  megrim  are 
often  ushered  in  by  a  peculiar  transient,  sub- 
jective defect  of  sight ;  a  small  cloud,  appear- 
ing near  the  middle  of  the  field,  quickly 
spreads  with  a  quivering  movement  and 
zigzag  outline  over  about  half  the  field  ;  its 
borders  are  often  brilliantly  coloured  ;  it 
affects  both  eyes  ;  is  equally  visible  whether 
the  eyes  are  open  or  shut;  lasts  about  a 
quarter  of  an  hour ;  and  is  generally  followed 
by  the  other  megrim  symptoms  to  which  the 
patient  is  subject.  But  some  persons  merely 
complain  of  a  '  cloudiness  '  or  of  '  spots  ' 
before  their  headaches  (see  Megrim).  Brief 
attacks  of  defect  or  blindness  of  one  eye, 
coming  on  suddenly,  and  recTU-ring  in  the 
same  eye,  occasionally  take  place  in  relation 
with  functional  headaches ;  and  in  some  of 
these  the  eye  eventually  remains  blind  with 
the  appearances  of  retinal  embolism. 

Persons  who  suffer  from  severe  neuralgic 
pain  in  the  fifth  nerve  sometimes  describe 
dimness  of  the  same  eye  during  an  attack, 
but  the  opportimity  of  verifying  the  state- 
raent  seldom  occurs.  In  hysterical  persons 
sight  is  sometimes  much  lowered,  and  may 
seem  altogether  lost  in  one  or  both  eyes. 
There  may  be  photophobia,  and  symptoms 
of  accommodation-spasm,  and  the  field  is,  or 
seems  to  be,  highly  contracted.  Though  it 
may  be  exceedingly  diflicuit  to  say  that  there 
is  conscious  dissimulation,  the  groundless 
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nature  of  the  ocular  symptoms  is  sometimes 
proved  by  the  fact  that  acuteness  of  vision, 
even  in  the  '  bhnd '  eye,  is  at  once  and  per- 
fectly restored  by  the  weakest  possible  lens, 
or  by  a  piece  of  flat  glass  mounted  to  resemble 
a  trial  lens.  Intentionally  feigned  blindness 
of  one  eye  can  nearly  aWays  be  detected  by 
one  device  or  another  ;  but  pretended  defect 
of  both  eyes  is  more  difficult  to  expose. 

2.  Abnormalities  of  Refraction. — 
Synon.  :  Ametropia. — These  conditions  are 
of  importance  by  preventing  the  formation 
of  clear  retinal  images ;  in  addition  they  often 
make  the  sustained  use  of  the  eyes  difficult 
or  impossible  (asthenopia).  They  include 
(a)  kypervietropia,  (b)  myopia,  and  (c) 
astigmatism.  The  varieties  of  asthenopia 
will  receive  a  short  separate  account  at  the 
end  of  this  article.  As  ametropic  conditions 
are  remedied  by  optical  aids,  it  will  be 
convenient  first  to  refer  to  the  subject  of 
spectacles. 

Spectacles. — Va/rieties  of  Construction 
a/ndMode  of  Wearing, — Refracting  spectacles 
are  made  either  of  crown-glass  or  of  rock- 
crystal.  The  latter  is  more  expensive,  but 
harder,  less  breakable,  and  rather  lighter. 
Ordinary  sjpectacles  are  biconvex  or  biconcave 
spherical  lenses.  Meniscus  lenses  are  some- 
times used,  and  are  called  '  periscopic,'  be- 
cause they  give  a  larger  field.  In  '  Franklin ' 
or  '  pantoscopic  '  spectacles  the  upper  half  is 
made  of  a  different  focal  length  from  the 
lower ;  they  are  sometimes  used  by  persons 
who  need  distance  and  reading  glasses  of 
different  strengths  in  the  same  frame.  The 
various  non-refracting  protective  glasses 
(goggles,  domed  glasses,  horseshoe  or  D 
protectors,  &c.)  are  generally  included  under 
the  term  '  spectacles.'  The  most  important 
points  in  the  mounting  of  spectacles  are  that 
the  hinges  should  be  strong,  that  the  sides 
are  long  enough  to  hold  secmrely  without 
uncomfortable  pressure,  and  that  the  bridge 
should  fit  the  nose  well.  The  centres  of  the 
lenses  should,  imless  otherwise  ordered,  be 
opposite  the  centres  of  the  pupils  when  the 
glasses  are  in  use.  All  concave  glasses  and 
convex  distance  glasses  should  sit  as  close 
to  the  eyes  as  possible ;  convex  reading- 
glasses  may  be  put  farther  down  the  nose, 
and  shaped  to  allow  of  looking  over  the  top 
of  the  frame  in  distant  vision. 

For  '  simple  '  astigmatism  the  correcting 
lens  is  a  segment  of  a  cyUnder ;  for  '  com- 
pound '  and  '  mixed '  cases  the  effect  of  a 
cylindrical  and  spherical  lens  is  required, 
and  may.  be  obtained  either  by  combining 
two  suitable  cylindrical  curvatures  at  right 
angles  to  each  other,  or  by  grinding  the 
cylinder  on  the  flat  side  of  a  plano-convex  or 
-concave  lens  ;  they  require,  of  course,  to  be 
mounted  with  the  curvature  of  the  cylinder 
exactly  in  the  right  direction.  When  prisms 
are  ordered  they  are  mounted  like  ordinary 
spectacles,  and  a  lens  may  be  ground  upon 


each  surface  of  the  prism  if  necessary ;  it  is 
not  practicable  to  wear  prisms  of  more  than 
about  8°.  Spherical  lenses  can  be  made  to 
act  to  a  varying  degree  as  prisms,  by  putting 
them  with  their  centres  nearer  to  or  farther 
from  each  other  than  the  pupils. 

Nvmbering.  —  Spectacle  lenses  are  at 
present  numbered  on  two  different  systems, 
namely — (1)  the  inch  scale;  and  (2)  the 
metrical  scale.  (1)  In  the  old  system  the 
refractive  unit  is  a  lens  of  1-inch  focal  length, 
and  the  inch  may  be  English,  Parisian,  or 
other.  The  lenses  in  use  being  all  weaker 
than  the  unit  are  expressed  by  firactions; 
thus  the  strongest  in  use  in  the  trial  case 
being  a  2-inch  lens  is  expressed  as  ^  ( -t-  or  — , 
according  as  it  is  convex  or  concave) ;  a  lens 
of  10  inches  focus  is  !  so  on.  It  is 
desirable  that  the  series  of  lenses  should  rise 
by  equal  refraction-intervals,  and  here  the 
inch  scale  is  inconvenient  because  it  intro- 
duces difficult  fractions.  (2)  The  inch  scale 
has  largely  given  place  to  the  metrical 
dioptric  scale,  in  which  the  measiure  is  inter- 
national, the  refractive  unit  is  a  weak  instead 
of  a  strong  lens,  and  the  refractive  intervals 
are  equal.  The  unit  is  a  lens  of  1  metre 
(100  cm.)  focal  length,  and  is  called  one 
dioptre  (1  D.).  Stronger  lenses  are  written 
as  whole  numbers  ;  thus  a  lens  four  times  as 
strong  as  the  unit  is  4  D. ;  a  lens  equal  to 
half  the  unit  is  '6  D.  The  disadvantage  of 
the  system  is  that  the  numbers  do  not,  as  on 
the  inch  system,  express  the  focal  length  of 
the  glasses ;  but  the  latter  is  easUy  arrived 
at  by  dividing  100  by  the  number  of  the  lens 
in  dioptres;  thus  the  focal  length  of  5  D. 
=  i^a  =  20cm. 

To  convert  a  lens  made  by  the  Paris  inch 
into  its  equivalent  in  dioptres,  multiply  its 
inch- value  by  36  (1  m.  =  36  Paris  inches 
nearly)  ;  thus,  •g'g^  x  36  =  1  D.  To  convert  a 
metrical  lens  into  its  equivalent  in  Paris 
inches,  divide  its  value  in  D.  by  36 ;  thus 
4D.  =  ^  =  i. 

The  following  are  the  most  important 
equivalent  numbers : — 


Focal  length 
in 

Dioptres  (D.)    Paxis  inches 
•5  72 
(written  &o.) 


Dioptres  (D.) 
4 

45 
6 
6 
7 
9 
11 
13 
15 
18 


Focal  length 
in 

Paris  inches 
9 
8 
7 
6 

H 

4 
8i 
8 
2i 


•75  50 

1  36 
1-25  80 

1-  5  26 

2  18 

2-  6  14 
8  12 
8-5  10 

(nearly) 

Several  intermediate  numbers  found  in  the 
trial  cases  have  been  omitted. 

The  several  abnormahties  of  refraction 
may  now  be  discussed  in  due  order. 

(a)  Hypermetropia. — In  hypermetropia 
the  retina  lies  within,  instead  of  at,  the  prin- 
cipal focus  of  the  dioptric  media.  Parallel 
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rays,  such  as  come  from  very  distant  objects, 
therefore  meet  the  retina  before  being 
focussed ;  and  divergent  rays,  from  near 
objects,  meet  it  still  more  in  advance  of  their 
focus.  Hence  the  hypermetropic  eye,  in 
repose,  sees  nothing  clearly.  Distant  objects 
can  be  seen  clearly  if,  by  exerting  accommo- 
dation, the  crystalHne  lens  be  made  more 
convex ;  or  if  the  rays,  before  they  enter 
the  eye,  be  made  sufficiently  convergent  by 
passing  through  a  suitable  convex  lens. 

Hypermetropia,  due  to  flatness  of  the 
posterior  segment  of  the  eyeball,  axial 
hypermetropia,  is  always  congenital ;  and 
■extended  observations  by  different  authorities 
have  shown  that  nearly  all  children  are 
hypermetropic  at  birth.  In  sections  the 
circular  fibres  of  the  ciliary  muscle  are,  or 
appear  to  be,  more  abundant  than  in  the 
normal  eye.  The  cornea  is  not  flatter,  but 
the  anterior  chamber  is  rather  shallower, 
and  the  pupil  rather  smaller  than  normal. 
In  high  degrees  the  eyeball  is  too  small  in 
aU  directions. 

The  natural  remedy  for  hypermetropia 
consists  in  the  exercise  of  accommodation 
for  distant  sight,  when  in  the  normal  or 
emmetropic  eye  it  is  in  complete  abeyance. 
A  proportionate  increase  of  accommodation 
is  required  by  the  hypermetropic  eye  for 
near  vision.  The  absolute  quantity,  ampli- 
tude, or  range  of  accommodation  is  not 
greater  in  hypermetropic  than  in  normal 
eyes ;  hence  in  hypermetropia  it  becomes 
sooner  insufficient  for  the  needs;  and  the 
higher  the  degree  of  hypermetropia  the  earlier 
does  this  occur. 

Symptoms. — The  symptoms  depend  on  the 
patient's  age,  occupation,  and  health,  and 
on  the  degree  of  hypermetropia.  The  lower 
degrees  only  exceptionally  cause  symptoms 
in  childhood.  The  higher  degrees  in  children, 
and  the  lower  degrees  in  young  adults,  cause 
difficulty  in  reading,  writing,  or  sewing, 
especially  by  artificial  hght,  and  towards  the 
end  of  the  day's  or  week's  work— 'accom- 
modative asthenopia.'  The  difficulty  is  ex- 
pressed in  the  forms  of  mistiness  of  sight, 
weariness  or  aching  of  the  eyes,  headache, 
sleepiness,  watering,  chronic  congestion,  and 
irritation  of  the  palpebral  conjunctiva.  In 
the  highest  degrees  the  attempt  to  see  clearly 
is  often  given  up ;  such  persons  often  partly 
compensate  for  the  bad  definition  of  the 
images  by  holding  the  book  very  close,  and 
so  increasing  the  size  of  the  images;  thus 
they  may  seem  myopic.  All  the  symptoms 
are  worse  when  the  health  is  low.  As  accom- 
modation fails  with  age,  a  time  arrives  for 
every  hypermetrope  when,  unless  aided  by 
glasses,  no  clear  vision  is  possible  at  any 
distance ;  but  spectacles  are  generally  adopted 
before  this  occurs. 

Concomitant  convergent-  squint  often  arises 
in  hypermetropia  {see  Strabismus).  It  is  at 
first,  and  may  remain,  periodic,  present  only 


during  strong  accommodation ;  but  often  it 
becomes  constant.  In  either  case  it  may 
alternate,  or  may  always  affect  the  same  eye. 
When  constant  and  fixed,  the  sight  of  the 
squinting  eye  is  usually  found  to  be  more 
or  less  defective,  as  already  described.  This 
defect  is  greatest  in  the  nasal  part  of  the 
visual  field,  which  is  shared  with  the  good 
eye.  It  may  be  so  great  that  only  the 
largest  objects  are  visible,  yet  the  direct 
reflex  activity  of  the  pupil  is  never  im- 
paired. 

When  the  crystalline  lens  is  absent  (apha- 
Tcia)  the  eye  is  very  hypermetropic.  Distant 
vision  is  restored  by  means  of  a  convex  lens 
of  10  or  11  D.  (3f  or  3^  inches)  held  about 
half  an  inch  in  front  of  the  cornea ;  objects 
at,  say,  25  cm.  (10  inches)  are  clearly  seen 
through  a  lens  of  about  15  D.  (2|  inches). 
Accommodation  is  abolished  in  the  aphakic 
eye ;  but  if  the  pupil  be  round  and  movable, 
its  contraction  aids  a  little  in  near  vision,  by 
cutting  off  the  peripheral  rays  of  light. 

From  the  age  of  fifty-five  and  onwards  the 
normal  eye  acquires  a  low  degree  of  hyper- 
metropia, owing  to  a  change  in  the  refraction 
of  the  crystalline  lens. 

Glaucoma  is  commoner  in  hypermetropic 
than  in  normal  or  myopic  eyes.  The  habi- 
tual use  of  glasses  by  hypermetropic  persons 
from  early  life  may  aid  indirectly  in  prevent- 
ing this  disease. 

Diagnosis. — The  diagnosis  is  made  sub- 
jectively by  testing  with  glasses,  or  objectively 
by  the  ophthalmoscope.  The  former  is  the 
more  generally  useful.  Even  distant  objects 
are  seen  indistinctly  by  the  hypermetropic 
eye  with  relaxed  acconxmodation  ;  but  they 
are  made  clear  if  a  suitable  convex  lens  be 
held  in  fi-ont  of  the  cornea.  (1)  This  test  is 
easy  to  apply  when  the  cUiary  muscle  is 
temporarily  paralysed  by  atropine,  or  abol- 
ished by_  natural  senile  changes.  (2)  But 
when  it  is  active  the  matter  is  less  simple ; 
since  the  old-standing  habit  of  exerting 
accommodation  whenever  clear  vision,  even 
at  a  distance,  is  needed,  in  many  cases 
inseparably  connects  the  effort  to  see  with 
the  action  of  the  cihary  muscle.  Such 
persons  cannot  relax  their  accommodation 
when  looking  through  a  convex  lens  at  a 
distant  object.  The  effect  of  the  lens  ia 
therefore  added  to,  instead  of  substituted  for, 
that  of  the  accommodation,  and  distant 
vision  made  worse  ;  no  hypermetropia  can 
be  found  by  trial  with  glasses  :  it  is  entirely 
'latent'  {H.I.).  (3)  Between  these  extremes 
we  find  a  large  number  who  can  partially 
relax  their  accommodation  for  distance  in 
favour  of  a  convex  lens,  but  still  use  a  part. 
They  see  well,  or  perfectly,  in  the  distance 
without  aid  ;  they  see  equally  well  or  better 
with  convex  lenses  up  to  a  certain  strength 
If  now  the  accommodation  be  suspended  by 
means  of  atropine  we  shall  often  find  still 
more  hypermetropia.    The  part  that  can  be 
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detected  when  accommodation  is  active  is 
the  '  manifest '  (H.m.) ;  the  sum  of  the 
'  manifest '  and  the  '  latent '  is  the  '  total ' 

m. 

In  testmg  hypermetropia,  the  patient 
being  not  less  than  three  metres  from  the 
test-types,  we  begin  with  a  very  weak  convex 
lens,  and  if  vision  is  not  made  worse,  try 
successively  higher  lenses  until  we  reach  the 
highest  which  allows  the  best  attainable 
vision.  This  lens  represents  the  manifest 
hypermetropia  if  accommodation  be  present, 
the  total  if  it  be  absent.  A  stronger  lens 
causes  indistinctness  by  bringing  the  focus  in 
front  of  the  retina.  In  general  the  younger 
the  patient  the  less  is  the  manifest  in  propor- 
tion to  the  latent  hypermetropia,  even  though 
troublesome  asthenopia  be  present. 

Hypermetropia  is  diagnosed  by  the  ophthal- 
moscope if  an  erect  image  of  the  fundus  is 
easily  seen  when  the  observer  is  at  a  distance 
of  eighteen  inches  or  more  from  the  patient. 
The  image  is  seen  equally  well  when  the  ob- 
server comes  as  close  as  possible  to  the 
patient ;  and  if  he  possess  a  '  refraction  ' 
ophthalmoscope,  he  can  in  this  position 
measure  the  degree  of  hypermetropia  by 
finding  the  strongest  convex  lens  through 
which  the  details  of  the  fundus  still  look 
perfectly  clear.  In  this  test  the  accommo- 
dation of  both  persons  must  be  fuUy  relaxed  ; 
the  observer  has  to  learn  to  do  this,  but  the 
patient  generally  relaxes  his  ciliary  muscle 
at  once  in  the  dark  room,  even  though  he 
could  not  do  so  when  tried  with  glasses  for 
the  distant  types. 

Another  test,  retinoscopy,  is  based  on  the 
fact  that  when  light  is  thrown  by  the  ophthal- 
moscope into  the  eye  at  a  distance  of  three 
or  four  feet,  slight  rotation  of  the  mirror 
causes  a  shadow  to  move  across  the  illumi- 
nated field ;  in  hypermetropia  the  shadow 
moves  in  the  opposite  direction  to  the  rota- 
tion of  the  concave  mirror.  The  method  is 
very  useful,  especially  for  young  patients ; 
and  in  skilled  hands  it  is  expeditious  and 
very  accurate. 

The  optic  disc  in  hypermetropia,  especially 
in  children,  often  seems,  and  sometimes  is, 
hazy,  and  is  sometimes  too  red  ;  and  the  re- 
tinal arteries  are  often  too  tortuous. 

Treatment. — Treatment  is  necessary  for 
hypermetropia  whenever  there  is  asthenopia, 
and  when  strabismus  has  arisen.  Convex 
spectacles  are  ordered  which,  according  to 
circumstances,  neutralise  a  part  or  all  of  the 
hypermetropia  ;  and  are  worn  constantly,  or 
only  for  near  work.  Periodic  squint  may 
always  be  cured  by  the  constant  use  of  fully 
correcting  glasses  ;  but  in  most  cases  where 
it  has  become  constant,  an  operation  is  neces- 
sary (see  Strabismus).  In  children  with 
asthenopia  it  is  usually  best  to  order  glasses 
for  constant  use,  which  correct  almost  the 
whole  hypermetropia ;  but  if  the  symptoms 
are  in  connexion  vnth  weak  health  and  the 


hypermetropia  be  sHght,  the  temporary  use 
of  glasses  for  near  work  alone  is  enough. 
Young  adults  using  glasses  for  the  first  time 
are  often  satisfied  vidth  those  which  neutralise 
only  the  manifest  hypermetropia,  using  them 
for  all  near  work ;  but  after  some  weeks  or 
months  asthenopic  symptoms  often  recur,  we 
find  that  there  is  more  manifest  hyperme- 
tropia than  before,  and  we  are  obliged  to  order 
stronger  glasses.  But  ophthalmoscopic  esti- 
mation will,  as  stated  above,  generally  tell 
us  correctly  almost  the  total  even  at  the  first 
examination ;  and  when  this  method  makes 
it  clear  that  the  total  is  much  greater  than 
the  manifest  hypermetropia,  glasses  of  nearly 
the  full  strength  should  be  ordered  at  once. 
On  theoretical  grounds  it  is  undoubtedly  best 
for  glasses  tc  be  worn  constantly  by  hyper- 
metropes,  so  that  the  accommodation  may 
always  be  at  rest.  But  a  good  deal  of  lati- 
tude must  be  allowed  to  grovm-up,  and  espe- 
cially elderly,  patients  in  regard  to  wearing 
them  for  distance,  unless  there  be  constant 
asthenopia. 

Acuteneas  of  sight  is  usually  normal  in 
corrected  hypermetropia.  In  many  cases  of 
high  degree,  where  vision  is,  both  with  and 
without  glasses,  subnormal,  some  astigma- 
tism is  also  present ;  but  cases  occur  where 
the  defect  cannot  be  thus  accounted  for,  and 
it  is  then  assumed  to  be  due  to  defective 
development  of  eye  or  visual  centre.  But 
probably  want  of  education  of  the  retina  in 
the  perception  of  clear  images  in  a  great 
degree  accoimts  for  the  phenomenon. 

(6)  Myopia. — In  myopia  the  retina  lies  be- 
yond the  principal  focus  of  the  dioptric  media, 
generally  on  account  of  lengthening  of  the 
posterior  part  of  the  eye — axia  l  myo2na.  It  is 
consequently  at  the  conjugate  focus  of  a  point 
at  some  defijiite  distance  in  front  of  the  eye, 
which  indeed  is  the  '  far-point,'  or  greatest 
distance  of  distinct  vision  of  the  eye  in  ques- 
tion. The  greater  the  elongation  of  the  eye, 
the  nearer  is  the  '  far -point,'  the  '  shorter ' 
the  sight,  or  the  higher  the  degree  of  myopia. 
By  using  accommodation  objects  can  be  seen 
at  a  still  shorter  distance. 

Etiology. — Myopia  is  comparatively  sel- 
dom present  at  birth.  The  elongation  usually 
comes  on  between  about  seven  and  fifteen 
years  of  age,  progresses  for  a  time,  and  stops 
between  puberty  and  adult  age ;  but  in  some 
cases  the  stretching  (and  its  attendant  struc- 
tural change)  persistently  increases  through 
life,  and  leads  to  serious  and  even  disastrous 
consequences.  Myopia  is  often  hereditary, 
and  inheritance  doubtless  accounts  entirely 
for  some  very  severe  cases  where  no  other 
causes  have  operated.  But  habitual  use  of 
the  eyes  upon  close  work,  especially  in  _  a 
stooping  posture,  aids  very  strongly  in  its 
production.  Any  severe  or  lasting  ill-health 
may  determine  the  onset  or  increase  of 
serious  myopia  in  a  predisposed  person. 

Myopia  may  also  be  caused  by  increased 
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curvature  of  the  cornea  after  keratitis,  and  is 
an  invariable  result  of  '  conical  cornea.'  Cer- 
tain changes  in  the  lens  in  the  early  stages 
of  senile  cataract  sometunes  produce  myopia, 
even  of  considerable  degree ;  but  this  form 
of  myopia  does  not,  as  axial  myopia  may, 
indicate  degeneracy  of  the  deeper  tissues, 
and  hence  does  not  influence  the  question  of 
operation. 

Anatomical  Characters. — The  elongation 
occurs  chiefly  in  the  posterior  part  of  the  eye, 
and  especially  at  the  yellow-spot  region.  The 
sclerotic  and  choroid  are  thinned  in  propor- 
tion to  the  distension,  and  the  choroid  often 
locally  atrophied ;  the  term  '  posterior  staphy- 
loma '  is  given  to  the  bulging  region.  In 
high  degrees  the  eye  is  enlarged,  and  its  coats 
are  thinned,  in  all  directions.  The  term, 
*  sclerotico-choroiditis  posterior '  is  also  used 
to  indicate  the  supposed  nature  of  the  change. 
In  high  degrees,  particularly  late  in  life,  the 
vitreous  often  becomes  fluid  and  contains 
opacities  ;  haemorrhages  may  occur  from  the 
choroid ;  and  there  is  a  strong  predisposition 
to  detachment  of  the  retina  and  to  incom- 
plete cataract.  In  the  ciliary  muscle  of 
myopic  eyes  the  circular  fibres  are  deficient 
or  wanting.  The  anterior  chamber  is  often 
deeper,  and  the  pupil  larger  than  usual. 
Owing  to  their  large  size,  highly  myopic  eyes 
are  often  prominent;  and  from  the  same 
cause  their  movements  are  less  free,  and  are 
apt  to  cause  muscular  fatigue. 

Symptoms. — A  low  degree  of  stationary 
myopia  usually  causes  no  inconvenience.  In 
the  higher  degrees  advice  is  sought,  either 
because  distant  sight  is  bad  or  near  work 
has  to  be  held  inconveniently  close ;  or  on 
account  of  eye- ache,  headache,  watering, 
photophobia,  or  dimness ;  or  for  inefficiency 
of  the  internal  recti  (muscular  asthenopia), 
or  actual  divergent  squint.  In  the  highest 
degrees  divergent  squint  is  nearly  always 
present  at  the  natural  distance  of  distinct 
vision,  and  possibly  even  for  distance ;  and 
in  much  lower  degrees  there  is  often  difficulty 
in  keeping  up  convergence,  and  consequent 
pain  and  weariness.  Aching  frequently 
shows  that  the  myopia  is  increasing;  it  is 
always  made  worse  by  use  of  the  eyes,  but  is 
often  present  even  when  at  rest  in  bed;  it 
may  accompany  the  development  of  a  squint, 
or  of  detachment  of  the  retina.  Myopic  eyes, 
even  of  low  grade,  are  often  intolerant  of 
bright  light.  Acuteness  of  vision  is  fre- 
quently sub-normal  in  high  degrees,  espe- 
cially in  old  people ;  such  defect,  when  not 
accounted  for  by  visible  structural  changes, 
is  assigned  to  congestion  of  the  choroid. 

Diagnosis.— A  myopic  person  with  healthy 
eyes  can  read  the  smallest  print  fluently  at 
his  own  'far-point,'  but  not  farther.  'He 
gains  perfect  distant  vision  by  looking 
through  a  concave  lens,  which  gives  to  rays 
of  light  from  distant  objects  a  divergent 
direction,  as  if  they  came  from  his  natural 


'far-point.'  Placing  him  not  less  than  ten 
feet  from  the  test-types  we  find  experi- 
mentally the  tueakest  concave  lens  that 
gives  the  best  attainable  vision.  A  stronger 
lens  over-corrects  the  myopia,  producing 
hypermetropia,  which,  in  its  turn,  is  cor- 
rected by  the  exercise  of  accommodation. 

Myopia  is  diagnosed  objectively  as  fol- 
lows :  (1)  "When,  by  direct  ophthalmoscopic 
examination  at  a  long  distance,  an  image  of 
the  fundus  is  seen,  which,  on  the  observer 
moving  his  head  from  side  to  side,  seems  to 
move  in  the  opposite  dfrection.  This  image 
disappears  when  the  observer  comes  near  to 
the  eye  examined.  (2)  When  by  direct  ex- 
amination close  to  the  patient,  a  clear  image 
(erect)  can  be  obtained  only  by  placing  a 
concave  lens  behind  the  mirror ;  the  weakest 
lens  which  gives  a  clear  image  being  the 
measm-e  of  the  myopia.  (3)  When  by  in- 
direct examination  the  size  of  the  ophthal- 
moscopic image  increases  on  withdrawing 
the  objective  lens  from  the  patient's  eye. 
(4)  When  by  retinoscopy  with  the  concave 
mirror,  the  shadow  moves  in  the  same 
direction  as  the  rotation  of  the  mirror. 

The  ophthalmoscopic  changes  depend 
chiefly  on  the  atrophy  of  the  choroid,  which 
so  often  takes  place  on  some  part  of  the  sta- 
phylomatous  area.  The  commonest  change 
is  the  'myopic  crescent,'  a  patch  of  yellowish- 
white  colour  (exposed  sclerotic),  due  to 
atrophy  of  the  choroid  at  the  true  outer 
border  of  the  optic  disc.  It  is  sometimes 
seen  in  eyes  not  myopic.  When  more  ad- 
vanced it  extends  all  round  the  disc  (annular 
s'taphyloma).  There  may  also  be  areas  of 
atrophy  with  signs  of  past  or  present  inflam- 
mation, at  the  yellow  spot.  In  high  myopia 
with  abrupt  bulging  of  the  tunics,  the  disc  is 
often  tilted  and  then  looks  oval,  and  its  outer 
side  often  becomes  pale. 

Course  and  Prognosis. — Axial  myopia 
cannot  diminish.  Though  its  increase  as  a 
rule  ceases  about  the  same  time  as  the  ces- 
sation of  the  bodily  growth,  it  may  continue, 
or  may  take  a  fresh  start  later  in  hfe,  espe- 
cially if  the  health  be  bad  or  the  eyes  be 
excessively  used  for  fine  work.  But  often 
its  course  seems  to  depend  upon  causes 
which  are  not  under  direct  control ;  for  we 
see  myopia  of  high  degree,  leading  to 
disastrous  results,  or  bUndness,  in  persons 
who  have  never  learnt  their  alphabet,  or 
strained  their  eyes  in  any  way ;  and,  on  the 
other  hand,  it  is  common  to  meet  with  very 
myopic  people,  of  studious  habits  and  ad- 
vanced age,  in  whom  the  eyes  have  not 
changed  since  youth.  In  general  the  pro- 
gnosis is  worse  the  higher  the  degree,  the 
older  the  patient,  and  the  feebler  the  health. 

Treatment.  —  Much  may  doubtless  be 
gradually  done  to  prevent  the  acquisition 
and  transmission  of  myopia,  by  improve- 
ments in  the  lighting  of  schoolrooms,  and 
construction  of  seats  and  desks,  and  by  the 
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choice  of  well-printed  books.  During  the 
progress  of  myopia  the  time  given  to  school- 
work  should,  whenever  possible,  be  short- 
ened ;  and  if  the  disorder  be  quickly  increas- 
ing, or  if  there  be  much  aching  or  irritation, 
rest  of  the  eye  should  be  insisted  upon  for 
several  months,  or  longer.  Myopic  children 
should  use  their  eyes  only  as  much  as  is 
comfortable,  and  should  be  forbidden  to 
read  fine  print,  to  read  by  bad  light,  or  to 
stoop.  If  there  be  severe  aching  and  in- 
tolerance of  light,  or  rapid  increase  of  the 
myopia,  especially  with  diminished  acute- 
ness  of  sight,  prolonged  rest,  subdued  hght 
(or  smoked  glasses),  and  the  use  of  the 
artificial  leech  at  intervals  of  a  few  days, 
with  derivative  treatment,  are  of  service, 
at  least  in  relieving  the  symptoms  and 
improving  vision  for  a  time. 

The  corrective  treatment  consists  in  the 
use  of  concave  glasses.  Myopic  children 
should  as  a  rule  wear  glasses  for  distance 
merely  on  educational  grounds.  These 
glasses  may  fuUy  correct  the  defect,  but  it 
is  better  that  they  should  be  a  little  imder 
than  over  the  full  strength.  If  there  be 
muscular  asthenopia,  the  glasses  often  can- 
not be  continuously  worn,  unless  treatment 
be  also  directed  to  the  internal  recti.  Adults 
may  use  their  own  judgment  as  to  wearing 
distance-glasses.  Except  in  low  degrees  of 
myopia  it  is  best  not  to  encourage  fuUy  cor- 
recting glasses  for  near  work,  because  they 
cause  full  action  of  the  hitherto  little  exer- 
cised accommodation,  and  also  derange  the 
relation  between  accommodation  and  con- 
vergence, and  are  thus  Hkely  to  tu-e  the 
eyes  ;  they  also  cause  difficulty  by  diminish- 
ing the  retinal  images ;  if  their  use  be  per- 
sisted in  for  reading,  or  other  purposes, 
when  they  cause  discomfort,  they  may  act 
indirectly  in  increasing  the  myopia.  When 
the  natural  far-point  in  myopia  is  not  nearer 
than  13  inches  (33  cm.)  reading  glasses  are 
seldom  required.  But  for  higher  degrees  it 
is  often  necessary  to  order  spectacles  which 
partly  correct  the  myopia,  that  is,  make  the 
eyes  less  myopic,  and  thus  remove  the  far- 
point  farther  off,  and  allow  the  patient  to 
read,  or  use  them  in  other  ways,  without 
stooping.  As  a  general  rule,  subject  to  the 
peculiarities  and  needs  of  each  case,  about 
half  the  full  correction  may  for  this  purpose 
be  safely  and  comfortably  used.  For  music 
or  painting  a  rather  stronger  pair  of  spec- 
tacles are  sometimes  required.  When  there 
is  muscular  asthenopia,  shown  by  the  fact 
that  in  near  vision  one  eye,  if  covered,  de- 
viates outwards,  reUef  may  sometimes  be 
given  by  combining  with  the  reading  glasses 
prisms  with  their  bases  inwards  ;  the  prisms, 
by  allowing  the  convergence  to  be  lessened, 
reheve  the  internal  recti. 

(c)  Astigmatism. — Astigmatism  may  be 
either  regula/r  or  irregular.  Begula/r  astig- 
matism depends  upon  the  refracting  surfaces 


of  the  eye,  chiefly  of  the  cornea,  not  being 
spherical,  but  having  different  curvatures, 
that  is,  focal  lengths,  in  different  meridians, 
the  meridians  of  greatest  and  least  curvatures 
('  chief '  or  '  principal '  meridians)  being 
always  at  right  angles  to  each  other,  and 
the  others  having  regularly  intermediate 
curvatures.  The  meridian  of  greatest  cur- 
vature of  the  cornea  is  generally  vertical  or 
nearly  so.  The  astigmatism  of  the  lens, 
though  less  regular  than  that  of  the  cornea, 
tends  to  correct  the  latter.  In  '  simple ' 
astigmatism  one  chief  meridian  is  normal, 
the  other  either  myopic  or  hjrpermetropic ; 
when  '  compound '  both  chief  meridians  are 
myopic,  or  both  hypermetropic,  but  in  dif- 
ferent degrees;  when  'mixed,'  the  eye  is 
hypermetropic  in  one  chief  meridian,  and 
myopic  in  the  other.  When  the  focal  dif- 
ference between  the  chief  meridians,  i.e.  the 
degree  of  astigmatism,  is  not  greater  than  is 
represented  by  a  lens  of  72  inches  focus 
(•5  D.)  it  may  generally  be  neglected ;  even 
much  higher  degrees  often  cause  no  trouble. 

Astigmatism  is  to  be  suspected  in  all  cases 
of  ametropia  where  spherical  lenses  do  not 
raise  vision  to  the  normal,  no  other  cause  of 
the  defect  being  foimd.  It  is  detected  sub- 
jectively by  numerous  tests,  most  of  which 
consist  essentially  of  straight  lines  running 
in  various  directions,  some  of  the  lines  being 
seen  by  the  astigmatic  eye  better  than  others. 
It  can  also  be  detected  and  measured  by  the 
ophthalmoscope  and  by  retinoscopy. 

Treatment. — Astigmatism  is  corrected  by 
cylindrical  lenses,  which  neutralise  the  dif- 
ference of  refraction  of  the  two  chief  meri- 
dians; but  in  the  higher  degrees  acuteness 
of  vision  often  remains  even  then  subnormal. 
Irregular  astigmatism  can  seldom  be  reme- 
died. 

3.  Anisometropia.— This  signifies  dif- 
ferent refi-action  in  the  two  eyes,  and  is  a 
very  common  condition,  the  difference  some- 
times being  extreme.  Wlien  one  eye  is 
normal  and  the  other  myopic,  each  may  be, 
and  often  is,  used  for  vision  at  different  dis- 
tances, and  each  remains  perfect ;  but  if  one 
be  astigmatic,  or  very  hypermetropic,  it  is 
generally  defective. 

When  slight,  this  condition  may  be  neu- 
tralised by  corresponding  spectacles,  but 
when  the  inequality  is  great,  fuUy  correcting 
glasses  cause  so  much  difference  in  the  size 
of  the  images  in  the  two  eyes,  that  equalisa- 
tion is  seldom  possible.  But  it  should  be 
attempted  when  there  is  any  tendency  to 
squint,  in  order  to  encourage  binocular 
vision. 

Effect  of  hlimdness  of  one  pye.— Acuteness 
of  sight  is  always  rather  better  with  both 
eyes  than  with  either  alone;  further,  both 
eyes  are  necessary  for  the  appreciation  of 
solidity  and  distance.  Patients  often  think 
that  blindness  or  disuse  of  one  eye  throws 
'  double  work '  upon  the  other  and  '  weakens 
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it.'  Nearly  always,  however,  in  such  a  case 
some  other  cause  can  be  found  for  the 
asthenopia  of  the  sound  eye. 

4.  Disorders  of  Accommodation. — 
(a)  Presbyopia.  —  The  '  ampUtude  '  or 
'  range '  of  accommodation  is  expressed  by 
the  difference  between  the  greatest  distance, 
'  far-point,'  (r),  and  the  least  distance,  '  near- 
point,'  {p),  of  distinct  vision.  Age  for  age, 
it  is  nearly  equal  in  all  eyes,  whatever  their 
refraction.  Its  natural  failure  with  age 
causes  presbyopia,  the  onset  of  which  has 
been  arbitrarily  fixed  to  begin,  in  the  emme- 
tropic eye,  at  the  age  of  about  40  to  45,  when 
the  near-point  is  at  nine  inches  (22  cm.) ;  and 
the  faUiure  generally  progresses  at  a  constant 
rate.  Presbyopia  is  corrected  by  the  convex 
lens,  which  enables  the  patient  to  read  at 
nine  inches ;  the  strength  of  this  lens  varies 
inversely  as  the  amplitude  of  accommoda- 
tion; and  at  the  age  of  65,  the  near-point 
being  removed  to  infinity,  the  correcting 
lens  is  one  of  nine  inches  focus. 

Symptoms. — Presbyopia  is  first  shown  by 
difficulty  in  reading  or  sewing  by  artificial 
light,  or  in  the  train  or  carriage ;  defective 
accommodation  prevents  the  work  being 
held  close  enough  to  compensate  for  the 
defective  hght  or  for  the  shaking,  and  to 
remedy  the  former  the  candle  is  often  placed 
between  the  eyes  and  the  book.  When  more 
advanced,  the  patient  becomes  '  long-sighted,' 
and  has  to  put  his  book  at  arm's  length 
unless  he  wear  glasses.  If  the  refraction  is 
normal,  distant  sight  is  perfect.  In  hyper- 
metropia,  presbyopia  begins  at  an  earher 
age,  less  accommodation  being  available  for 
near  vision ;  and  in  myopia  it  sets  in  later 
because  less  accommodation  is  needed  for 
seeing  at  a  given  distance.  Hence  a  low 
degree  of  myopia  is  an  advantage.  "When 
the  far-point  in  myopia  is  at  or  within  nine 
inches  (22  cm.)  presbyopia  does  not  occur. 

Diagnosis. — Presbyopia  is  to  be  distin- 
guished from  loss  of  accommodation  due  to 
pa,raly8is  of  the  ciliary  nerves,  and  from 
faUuje  due  to  feeble  health  or  other  causes, 
both  of  which  may  occur  at  any  age.  True 
presbyopia,  however,  sometimes  occurs 
earlier  and  progresses  more  quickly  than 
usual,  especially  in  eyes  which  are  threatened 
with  glaucoma. 

Teeatment.— The  treatment  of  presbyopia 
consists  in  ordering  convex  glasses  which 
enable  the  patient  to  read  at  nine  inches 
or  a  greater  distance.  Most  people  prefer 
glasses  which  enable  them  to  read  easily  at 
twelve  or  fifteen  inches,  and  with  which 
reading  at  the  standard  nine  inches  is  pos- 
sible only  for  a  very  short  time,  if  at  all. 
The  smaller  the  quantity  of  accommodation 
remaining,  the  leas  is  the  range  of  clear 
vision ;  and  if  accommodation  is  aboUshed, 
clear  sight  is  possible  only  when  the  object 
is  at  the  focus  of  the  glasses.  Hence  the 
increase  of  strength  of  the  glasses  which 


becomes  necessary  as  age  advances  should 
be  made  gradually,  that  the  patient  may 
grow  accustomed  to  the  loss  of  range,  and  to 
the  necessity  for  keeping  his  book  more  and 
more  at  an  unvarying  distance.  As  the  book 
has  to  be  placed  nearer  by  artificial  than  by 
day  light,  it  is  generally  best  to  have  a 
rather  stronger  pair  of  glasses  for  evening 
use  than  for  the  daytime.  The  following 
table,  giving  the  strength  of  the  glass  neces- 
sary to  bring  the  near-point  to  nine  inches 
(22  cm.),  at  various  ages,  serves  as  a  useful 
basis  for  the  selection  of  spectacles  for  pres- 
byopia in.  emmetropic  persons : — 


Age 

Glass  required  to  bring  ' » '  to  9  in. 

(22  cm.) 

40 

0 

45 

+  ^0  incll 

=      -^  1  dioptre. 

50 

1 

la  1) 

2  „ 

55 

1 

12  )> 

3  „ 

60 

1 

9  )I 

=        4  „ 

65 

1 

8  II 

4-5  „ 

70 

1-6|  „ 

5-5  „ 

(6)  Paralysis  of  accommodation. — 
Synon.  :  Cycloplegia. — Paralysis  of  the  ciliary 
muscle  occurs  in  paralysis  of  the  whole  third 
nerve.  But  it  may  occur  without  affection  of 
the  extrinsic  muscles  of  the  eyeball.  In  these 
cases  it  is  generally  combined  with  paralysis, 
more  or  less  complete,  of  the  iris  (ophthalmo- 
plegia vnterna) ;  but  it  may  be  present  as  an 
isolated  symptom,  the  pupils  being  normal, 
and  of  this  the  commonest  example  is  post- 
diphtheritic cycloplegia.  The  failure  of  ac- 
commodation in  glaucoma  may  be  accounted 
for  in  acute  cases  by  compression  of  the 
ciliary  nerves,  but  in  old  cases  is  doubtless 
due  to  the  atrophy  of  the  ciliary  muscle 
which  always  exists.  Cycloplegia,  usually 
with  some  affection  of  the  iris,  is  a  common 
result  of  blows  on  the  eye ;  sometimes  re- 
coverable, it  is,  however,  often  permanent. 
Lowered  endurance  of  sight,  pain,  and  sudden 
temporary  failures  of  accommodation,  are 
amongst  the  most  important  phenomena  of 
sympathetic  irritation. 
1  (c)  Spasm  of  accommodation. — Tem- 
porary spasmodic  action  of  the  cHiary  muscle, 
often  exceeding  the  necessary  amount,  fre- 
quently occurs  in  hypermetropia,  with  each 
effort  to  see  clearly;  it  usually  ceases  at  once 
on  going  into  a  dark  room.  In  low  myopia 
with  irritative  symptoms,  the  ciliary  muscle 
often  acts  mmecessarily ;  and  such  spasm, 
when  persistent,  is  probably  one  cause  of  fui-- 
ther  elongation  of  the  eye.  Spasm  of  accom- 
modation also  occurs  in  some  functional  and 
hysterical  affections  of  the  eyes,  with  other 
symptoms  of  ocular  irritation.  The  function 
of  accommodation  is  closely  associated  with 
that  of  convergence,  although  the  two  can  be 
exerted  separately  to  a  limited  extent.  The 
accommodation  of  one  eye  cannot  be  exer- 
cised without,  and  scarcely  in  any  different 
degree  from,  that  of  the  other;  but  it  is 
probable  that  different  parts  of  either  ciliary 
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muscle  can  act  in  different  degrees  and  thus 
to  some  extent  correct  astigmatism. 

{d}  Micropsia. — Definition. — Any  con- 
dition of  sight  in  which  objects  seem  lessened 
in  size,  without  diminution  in  the  size  of 
the  retinal  images.  This  indicates  either  an 
extreme  effort  of  accommodation,  and  may 
be  thus  complained  of  when  this  function  is 
weakened ;  or  disease  of  the  deep  layers  of 
the  retina. 

_  5.  Asthenopia. — Asthenopia  is  any  con- 
dition in  which  the  eyes  cannot  be  used 
for  long  without  fatigue,  paia,  or  other 
symptoms. 

Muscular  asthenopia  is  caused  by  diffi- 
culty in  maintaining  the  convergence  of  the 
visual  lines,  and  is  commonest  in  myopia, 
though  it  is  often  seen  with  normal  refrac- 
tion, especially  in  youths  and  young  adults. 
It  causes,  besides  aching  of  the  eyes,  '  confu- 
sion' of  the  print,  and  sometimes  double 
vision.  In  slight  cases,  accompanying  my- 
opia, partially  neutralising  concave  glasses, 
which  enable  the  book  to  be  held  at  a 
greater  distance,  will  often  give  relief.  In  a 
few  cases,  with  or  without  myopia,  spec- 
tacles, consisting  of  prisms  with  their  bases 
inwards,  are  of  service,  by  lessening  the  con- 
vergence necessary  for  vision  at  a  given  dis- 
tance. In  high  degrees,  tenotomy  of  the  ex- 
ternal rectus  is  called  for  {see  Strabismus). 
Asthenopia  may  also  be  caused  by  shght 
vertical  deviations  (upward  or  downward) 
of  one  eye. 

Asthenopia  from  deficient  accommodation 
is  also  shown  by  inability  to  read  for  long, 
but  there  is  no  '  moving '  or  '  dancing '  of 
the  letters,  nor  any  diplopia.  The  object 
simply  becomes  '  misty  '  or  '  the  sight  goes  ' 
for  a  time,  returning  when  the  eyes  are  rested 
for  a  few  minutes ;  or  the  eyes  feel  tired  and 
hot,  and  ache.  Headache  and  occasionally 
even  vomiting  may  foUow  neglect  of  such 
symptoms.  It  is  commonest  in  hyperme- 
tropia  (asthenopia  from  excessive  demand  on 
accommodation) ;  but  is  also  seen  in  emme- 
tropic, and  even  in  slightly  myopic  eyes,  if 
the  tone  of  the  ciliary  muscle  is  low  (asthen- 
opia from  weakness  of  accommodation).  As- 
thenopic  symptoms  are  not  common  in  pres- 
byopia. 

Neurasthenic  Asthenopia. — All  causes  of 
asthenopia  are  more  effective  in  neurasthenic 
persons,  and  some  of  the  worst  cases  are  in 
those  who  have  good  range  of  accommoda- 
tion, and  no  ametropia.  Sensitiveness  of  hds, 
eyeball,  and  perhaps  retina,  may  have  been 
left  by  previous  styes,  phlyctenulse,  or  foUi- 
cular  granulations,  and  the  onset  of  symp- 
toms often  dates  from  some  piece  of  eye- 
work  requiring  strenuous  effort ;  but  serious 
breakdown  of  the  eyes  seldom  occurs  imless 
the  general  conditions  of  neurasthenia  — 
excitability  without  staying  power  —  are 
present. 

jRetinal  Asthenopia. — Functional  exhaus- 
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tion  of  the  retina  or  optic  nerve  is  sometimes 
seen  in  optic  neuritis,  and  other  diseases  of 
the  optic  nerve;  sight  being  good,  but  be- 
commg  duller  after  a  short  period  of  use.  It 
is  not,  on  the  whole,  an  important  diagnostic 
symptom.  E.  Nettleship. 

VIS     MEDICATRIX  NATURE 

(Lat.). — An  expression  formerly  much  used  to 
indicate  the  innate  power  possessed  by  Nature 
of  heaUng  or  curing  disease.  See  Disease, 
Treatment  of;  and  Therapeutics. 

VITAL  STATISTICS.— For  the  pur- 

poses  of  public  health,  vital  statistics  are 
concerned  mainly  with  the  incidence  of  dis- 
ease and  death  upon  communities  and  upon 
different  fractions  of  communities,  and  with 
the  renewing  of  population  by  births.  Such 
statistics  may  be  regarded  from  several 
points  of  view.  It  may  be  desired  to  investi- 
gate the  average  incidence  of  a  certain  dis- 
ease, or  a  group  of  diseases,  upon  different 
populations  or  different  sections  of  a  popula- 
tion ;  sections  marked  out  by  race,  locahty, 
occupation,  class,  age,  sex,  or  other  selected 
characteristic.  Or,  again,  one  disease  may 
be  compared  with  another  as  to  incidence 
upon  the  same  population.  From  yet  another 
standpoint,  inquiry  may  be  made  into  the 
changing  incidence  of  a  given  disease  upon 
a  given  population  in  the  course  of  time,  the 
change  being  perhaps  progressive,  perhaps 
fluctuating  at  long  or  short  intervals,  regular 
or  frregular.  Thus  comparison  may  be  made 
between  the  various  seasons  of  the  year, 
between  one  year  and  another,  or  among  the 
averages  of  terms  of  years ;  and  the  change 
may  prove  to  be  one  of  quantity,  or  quality, 
or  both.  By  patient  record  and  analysis  of 
the  available  data,  it  becomes  possible  to 
learn  how,  when,  where,  and  ivhom  a  given 
disease  attacks,  and  hence  to  obtain  a  clue 
to  the  further  problem  why  it  attacks,  and 
even  to  the  most  important  matter  of  all,  the 
means  of  prevention. 

The  materials  necessary  for  such  reseai-ch 
include,  on  the  one  hand,  records  of  births, 
deaths,  and  sickness  ;  and,  on  the  other  hand, 
accurate  information  as  to  the  population 
among  which  the  events  so  recorded  have 
happened. 

Population. — A  census  in  this  country 
is  taken  at  the  end  of  the  first  quarter  of  the 
first  year  in  each  decade.  Between  these 
widely  distant  known  points,  estimates  can 
be  made  on  the  assumption  that  the  rate  of 
increase  is  uniform.  Thus,  if  P  and  P'  be 
the  numbers  enumerated  in  1881  and  1891 
respectively,  the  rate  of  increase  in  ten  years 

is  p,  in  one  year  therefore  ,  m  a  quar- 
ter of  a  year  lyi'.  For  the  sake  of  brevity 
we  may  denote  the  rate  of  annual  increase, 
that  is  ^^f,  by  r,  and  the  quarterly  rate 
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by  li/r.  Then  the  estimate  at  the  end  of 
the  first  quarter  of  1882,  one  year  after  the 
census,  wiU  be  P  x  r,  in  two  years  P  x  r  x  r 
(  =  P?"),  in  three  years  Pr^,  and  so  on,  year 
by  year,  tiU  we  come  to  P  x  r^",  which  is  of 
course  equal  to  P'.  But  the  mid-year  popu- 
lation, which  is  always  adopted  as  the  basis 
of  birth-rates  and  death-rates,  will  be  in 
advance  of  these  estimates  by  one  quarter's 
growth :  P  x  in  1881,  P  x  r  x^r  m  1882, 
Pr-  X       in  1883. 

Fmrther  than  this,  it  is  assumed  that  the 
population  P'  of  1891  goes  on  increasing  at 
exactly  the  same  rate  as  the  population  P  of 
1881  was  found  to  have  done ;  the  estimates 
for  the  years  after  1891  are  made  upon  the 
old  data,  until  the  next  census  again  gives 
certainty.  The  estimate  for  the  mid-year 
1891  is  P'  X  ^r,  for  1892  P'  x  r  x  ^r,  for  1893 
P'r«  X  i^r. 

In  practice,  the  values  of  P  and  P'  are  of 
course  known  from  the  census  returns,  and 
the  use  of  logarithms  makes  the  calculations 
perfectly  simple.  A  rougher  method,  suffi- 
ciently accurate  for  small  populations,  is  to 
assume  that  the  increment  in  every  year  is 
one-tenth  of  that  recorded  in  the  ten  years, 
P'  —  P 

and  to  add  — - —  for  each  year.  It  is  obvious 
10 

that  the  result  will  only  be  accurate  about  ! 
the  middle  of  the  decade,  the  increment 
being  overstated  during  the  first  half,  and 
understated  during  the  second;  for,  as  the 

P'  — P 

population  is  increasing,  — jq—  bears  a  higher 

ratio  to  P  than  it  does  to  P',  so  that  the  in-  , 
crement  in  1881  is  made  to  be  relatively 
larger  than  that  in  1891,  although  by  hypo-  , 
thesis  the  rate  of  growth  ought  to  remain  : 
unchanged.  \ 
Sometimes  the  estimate  is  based  upon  | 
other  data  altogether,  by  adding  to  the  last  : 
census-population  the  so-called  '  natural  in-  j 
crease,'  that  is,  the  excess  of  births  over  ; 
deaths,  it  being  assumed  that  there  is  no  | 
gain  or  loss  from  other  sources,  or  that  these 
balance  each  other.    Experience  has  shown 
that  while  mathematical  estimates  are  toler- 
ably correct  for  very  large  mixed  populations, 
such  as  a  whole  nation,  they  are  liable  to 
error  in  proportion  to  the  smalLness  of  the 
numbers  concerned.    In  towns  the  growth  is 
chiefly  marginal,  the  central  portion  being 
capable  of  Httle  increase;  and  the  growth, 
even  if  continued  uniformly,  may  be  outside 
the  more  or  less  arbitrary  limits  of  the  area  1 
under  consideration.    Fluctuations  of  trade 
are  of  great  moment  as  affecting  local  immi- 
gration and  emigration.    In  many  instances 
the  1891  estimates,  based  upon  the  1871  and 
1881  census,  were  proved  by  the  new  census 
of  1891  to  be  far  wide  of  the  mark.  Liver- 
pool, instead  of  increasing  as  had  been  sup- 
posed, was  found  to  have  actually  decreased, 
and  the  population  was  over-estimated  by 
20  per  cent.    Salford  was  over-estimated  by 


27  per  cent.,  and  Newcastle  under-estimated 
by  11  per  cent.  For  at  least  five  years  out 
of  every  decade  local  birth-rates  and  death- 
rates  are  liable  to  serious  error,  although 
their  ixnreliability  wiU  usually  be  made 
known  either  by  persistent  abnormality  of 
the  rates  themselves,  or  by  the  discrepant 
results  of  local  observations,  such  as  influx 
or  efflux  of  artisan  population,  records  of 
school  attendance,  inhabited  houses,  &c. 

For  many  statistical  purposes,  much  further 
detail  is  required.  It  is  necessary  to  know 
how  many  there  are  of  each  sex,  of  each 
group  of  ages,  or  of  each  occupation,  for  the 
tendency  to  sickness  and  death  varies  greatly, 
and  rates  may  need  to  be  calctdated  sepa- 
rately for  each  class. 

Births  and  Deaths. — Births  must  be 
registered  within  six  weeks,  and  deaths  within 
five  days,  of  their  occurrence.  These  form 
the  basis  of  the  national  statistics  of  births 
and  deaths.  As  regards  the  latter,  the  record 
includes  not  only  the  time  and  place  of  death, 
but  also  the  age,  sex,  and  place  of  residence 
of  the  deceased,  the  causes  (primary  and 
secondary)  of  death,  and  their  duration.  The 
age  to  be  given  is  that  attained  at  the  last 
birthday ;  if  less  than  one  year  it  should  be 
stated  in  months,  weeks,  days,  or  hours.  In 
compiling  statistics  of  deaths  from  different 
causes  only  one  cause  can  be  accepted  for 
each  death,  and  when  two  or  more  are  re- 
corded it  is  usual  to  give  precedence  to  '  zy- 
motic '  diseases  over  aU  others,  to  '  specific  ' 
over  non-specific,  and  to  '  primary  '  over 
'  secondary  '  causes.  Where  these  criteria 
are  indecisive,  priority  may  be  given  to  the 
cause  mentioned  first  in  the  certificate.  '  Un- 
certified '  deaths,  in  which  no  certificate  is 
given  either  by  a  registered  medical  prac- 
titioner or  by  a  coroner,  were  in  1891  2*7  per 
cent,  of  the  total  number,  but  the  proportion 
ranged  from  0*7  per  cent,  in  Middlesex  to  6*2 
in  Huntingdonshire.  A  large  proportion  of 
deaths  (in  towns  not  often  less  than  10  per 
cent.,  and  in  London  as  many  as  25  per  cent.) 
take  place  in  public  institutions  such  as  hos- 
pitals, asylums,  and  workhouses.  These  ought 
to  be  credited  to  the  locality  of  former  resi- 
dence, which  may  or  may  not  be  the  same  as 
that  in  which  the  institution  is  situated,  and 
in  which,  therefore,  the  deaths  are  registered. 

Still-births  are  not  registered  in  this  coun- 
try; they  are  estimated  to  be  equal  to  about 
4  per  cent,  of  the  live-births.  Of  the  latter 
about  5  per  cent,  are  illegitimate,  the  pro- 
portion being  greater  in  rural  than  in  urban 
communities,  and  declining  in  England  gene- 
rally. About  104  males  are  born  for  every 
100  females,  but  owing  to  the  higher  death- 
rate  among  male  infants  the  female  popula- 
tion exceeds  the  male  in  the  second  year  of 
Ufe  and  at  all  later  ages. 

Rates. — Statistics  of  births  and  deaths 
have  to  be  considered  with  reference,  first, 
to  the  magnitude  of  the  population  concerned, 
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and,  secondly,  to  the  length  of  time  covered 
by  the  record.  It  is  convenient  to  adopt  fixed 
standards  of  population  and  time,  and  birth- 
rates and  death-rates  are  usually  stated  '  per 
thousand  per  annum,'  that  is,  as  the  number 
of  such  events  among  each  thousand  of  the 
population  in  the  course  of  a  year.  The  true 
(astronomical)  year  has  365-24  days,  while 
the  statistics  of  births  or  deaths  wiU  usually 
be  those  of  364  days  (52  vi^eeks)  or  365  days. 
Hence  an  adjustment  becomes  necessary  if 
great  accuracy  be  desired.  Thus,  if  the  re- 
cords of  a  '  year  '  of  52  weeks  give  a  death- 
rate  of  20-0  per  1,000  per  annum,  the  true 

death-rate  will  be  20-0  x  or  20-07. 

364 

Similarly,  birth-rates  and  death-rates  for 
fractions  of  a  year  are  stated  as  annual  rates ; 
they  are  the  annual  rates  which  would  be 
attained  if  the  conditions  observed  during 
the  period  in  question  were  continued  im- 
changed  for  a  whole  year.  In  general  terms, 
if  n  be  the  number  of  days  during  which 
events  are  recorded,  the  rate  per  1,000  per 
annum  wiU  be 

No.  of  events  recorded  during  n 
Population  at  middle  of  year  ' 
865-24 


n 


'■  X  1,000. 


Thus,  if  there  be  40  deaths  in  a  given  week 
in  a  population  of  100,000,  the  death-rate  for 

that  week  is  ^^f^^^  x  x  1000,  that 


is,  20-9  per  thousand  per  anmma. 

The  population  must  of  course  be  that  in 
which  the  events  happen,  neither  more  nor 
less.  To  find  the  death-rate  at  ages  between 
10  and  15  years,  for  instance,  we  must  take 
as  our  basis,  not  the  whole  population,  but 
merely  the  number  of  persons  living  at  those 
ages ;  the  deaths  at  ages  10  to  15  years  must 
be  compared  with  the  population  at  ages  10 
to  15  years. 

Birth-rate. — The  English  birth-rate  has 
declined  steadily  from  36-3  in  1876  to  30-2  in 
1890,  the  first  break  of  any  moment  being  a 
slight  rise  to  31-4  in  1891.  It  is  highest  in 
districts  containing  the  largest  proportion  of 
yoimg  married  people,  and  high,  therefore,  in 
towns  which  are  rapidly  growing  by  influx  of 
young  adult  persons.  In  mining  districts, 
local  birth-rates  of  40  or  50  are  not  uncom- 
mon. Although  birth-rates  are  always  calcu- 
lated on  the  whole  population  regardless  of 
age  or  sex,  it  ought  to  be  remembered  that 
the  population  more  immediately  concerned 
is  that  of  married  women  under  45  years  of 
age,  and  that  a  community  containing  an  un- 
usually large  or  unusually  small  proportion 
of  such  persons  may  be  expected  to  have  a 
correspondingly  abnormal  birth-rate. 

Death-rate. —  Death-rates  may  be  cal- 
culated for  a  community  as  a  whole,  or  for 
a  particular  class  or  section  of  a  community  ; 


and  with  regard  to  deaths  from  all  causes,  or 
deaths  from  one  cause  or  group  of  causes  only. 

The  English  death-rate  has  materially  de- 
clined  during  the  last  twenty  years,  and,  on 
the  whole,  more  rapidly  among  females  than 
among  males. 


Years 

Mean  Annual  Death-rates  in 

Both  Sexes 

Males 

Females 

1841-60 

22-4 

23-1 

21-6 

1851-60 

22-2 

231 

21-4 

1861-70 

22-5 

23-7 

21-4 

1871-80 

21-4 

22-7 

20-1 

1881-90 

19-1 

20-3 

18-1 

1888 

18-1 

19-2 

17-0 

1889 

18-2 

19-3 

17-2 

1890 

19-5 

20-8 

18-3 

1891 

20-2 

21-5 

190 

The  decline  has  not  been  free  from  inter- 
ruptions, and,  indeed,  after  reaching  a  mini- 
mum in  1888,  it  steadily  increased  during 
the  next  three  years,  as  the  table  shows. 

In  infancy  and  in  old  age  the  tendency  to 
death  is  high,  the  minimum  being  at  ages 
between  10  and  15  years.  The  following 
table  gives  the  mean  annual  rates  in  Eng- 
land and  Wales  for  the  decades  1861-70  and 
1871-80. 


Agea 

Both 

Sexes 

Males 

Females 

1861-70 

1871-80 

1861-70 

1871-80 

1861-70 

1871-80 

0-5 

68-3 

68-1 

73-2 

68-1 

63-4 

681 

5-10 

8-0 

6-4 

8-1 

6-7 

7-8 

6-2 

10-15 

4-5 

3-7 

4-5 

3-7 

4-5 

3-7 

15-20 

6-4 

5-3 

6-2 

5-2 

6-6 

5-4 

20-25 

8-2 

7-0 

8-5 

7-3 

8-0 

6-8 

25-35 

9-8 

8-9 

9-9 

9-3 

9-7 

8-6 

85-45 

12-7 

12-6 

13-5 

18-7 

120 

11-6 

45-55 

17-3 

17-7 

19-2 

20-0 

15-6 

15-6 

55-65 

30'3 

31-5 

33-0 

34-8 

27-8 

28-5 

65-75 

62-5 

64'9 

66-7 

69-6 

58-8 

60-8 

Over  75 

158-8 

161-6 

1646 

1691 

154-3 

155-8 

All  ages 

22-5 

21-4 

23-7 

22-7 

21-4 

20-1 

The  comparison  of  these  two  decades  shows 
that  in  both  the  death-rate  was  lower  among 
females  than  among  males,  not  only  at  all 
ages  taken  together,  but  also  at  each  group 
of  ages  separately,  except  in  the  second 
decade  of  life.  It  shows,  too,  that  while 
the  general  death-rate  had,  on  the  whole, 
declined  in  both  sexes,  the  decline  was 
limited  to  the  ages  below  thirty-five  years  in 
males,  and  below  forty-five  years  in  females ; 
beyond  those  points  it  actually  increased. 
These  observations  are  confirmed  by  the 
statistics  of  the  decade  1881-90,  not  yet 
oflBicially  tabulated  in  the  same  way. 
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■  It  is  usual  to  state  the  '  infant  mortality  ' 
in  a  different  way,  taking  advantage  of  the 
accurate  statistics  of  births  as  a  basis  of  popu- 
lation, and  thus  avoiding  the  uncertainty  of 
estimates.    The  infant  mortaUty  is  therefore 

No.  of  deaths  under  one  year 

— r;=  „  ,  ■  ^. — 5 — -.   X  1,000. 

No.  of  births  durmg  year 

It  is  not  comparable  with  death-rates  at 
other  ages,  for  it  is  not  calculated  upon  a 
mean  population.  It  is  higher  in  towns  than 
in  the  country,  and  among  males  than 
among  females.  For  the  decade  1871-80  the 
mean  infant  mortaHty  was  149 — that  of  males 
being  163  and  females  134.  It  declined  to 
142  in  the  decade  1881-90,  but  has  fluctuated 
considerably  in  recent  years,  and  in  1891 
was  149. 

Notwithstanding  the  high  mortality  among 
infants,  a  high  birth-rate  does  not  usually 
carry  with  it  a  high  general  death-rate,  but 
rather  the  reverse.  It  implies  a  large  pro- 
portion of  young  adults  in  the  population  as 
parents,  and  also  a  large  proportion  of  chil- 
dren who  have  passed  the  period  of  early 
infancy.  Among  these  groups  the  death- 
rate  is  low,  as  is  evident  from  the  foregoing 
table,  and  the  excess  of  infant  population  is 
more  than  compensated  for  by  the  excess  at 
ages  of  low  mortality. 

The  age-constitution  of  the  population 
ought  always  to  be  borne  in  mind  as  a  possible 
source  of  fallacy  in  comparing  crude  death- 
rates.  Extreme  instances  are  met  with  in 
dealing  with  selected  populations — for 
example,  the  public  services.  The  death-rate 
among  soldiers  stationed  in  the  United 
Kingdom  was  9*1  during  the  decade  1871-80. 
In  order  to  form  an  opinion  whether  this 
rate  is  high  or  low,  comparison  must  be  made 
with  the  standard  death-rate  among  males  of 
army  ages,  and  not  with  that  of  a  community 
.containing  women,  children,  and  old  people. 
Keference  has  already  been  made  to  the 
differences  in  age-constitution  between  urban 


and  rural  communities,  and  between  one 
town  and  another.  From  census  data  the 
Kegistrar- General  has  worked  out  for  each 
of  the  large  towns  in  England  a  'factor,'  or 
number,  by  which  the  crude  death-rate  may 
be  multiplied  if  it  be  desired  to  nullify  the 
effect  of  a  local  age  and  sex  distribution, 
differing  from  that  of  the  country  at  large. 
The  '  corrected  death-rate  '  so  obtained  repre- 
sents that  which  would  prevail  under  local 
conditions  if  the  local  population  had  the 
same  composition,  as  regards  age  and  sex,  as 
that  of  the  kingdom  as  a  whole.  For  the 
decade  1871-80  the  '  factors '  ranged  from 
0-9565  (Norwich)  to  1-1143  (Manchester). 
The  crude  death-rates  for  these  two  towns  in 
1883  were  19*64  and  27-64  respectively,  the 
corrected  death-rates  18*79  and  30*80,  so  that 
when  compared  on  equal  terms  the  difference 
is  increased.  Eural  districts  usually  contain 
an  unduly  large  proportion  of  young  and 
old  persons,  with  comparatively  few  young 
adults,  and  the  factor  for  correction  would 
(as  in  Norwich)  be  less  than  unity  ;  but  most 
towns  resemble  Manchester  in  having  an 
excess  at  those  ages  at  which  mortality  ought 
to  be  low,  and  the  factor  in  all  such  cases 
would  be  greater  than  unity.  Corrected 
death-rates  enable  us  to  compare  the  mor- 
tality of  different  towns  upon  equal  terms, 
and  the  comparison  is  further  facilitated  by 
calling  the  death-rate  of  the  whole  country 
1,000,  and  stating  the  corrected  death-rate  of 
each  town  in  terms  of  this,  according  to  the 
following  formula : — 

'  Comparative  mortality  figure  ' 
_  Corrected  local  death-rate    ^  ^  qqq 
Death-rate  of  whole  coimtry  ' 

Life-Tables. — The  death-toll  at  each  age 
bekig  known,  it  is  possible  to  construct  a  life- 
table — that  is,  to  estimate  the  gradually 
diminishing  number  who  would  survive  at 
the  end  of  each  successive  age-period,  out  of, 
say,  a  million  born. 


Males 

Females 

Survivors  out  of  a 
million  born 

Expectation  of  life 

Survivors  out  of  a 
million  born 

Expectation  of  life 

Age 

1838-54 

1871-80 

•  1838-64 

1871-80 

1838-54 

1871-80 

1838-64 

1871-80 

0 
10 
20 
80 
40 
50 
60 
70 
80 
90 
100 

1,000,000 
689,857 
651,903 
595,089 
531,657 
455,727 
856,380 
228,490 
80,348 
9,821 
154 

1,000,000 
708,990 
680,083 
630,088 
568,077 
476,980 
865,011 
222,056 
77,354 
8,015 
82 

39-9 
47-1 
89-5 
82-8 
261 
19-5 
13-5 
8-5 
4-9 
2-8 
1-7 

41-4 
47*6 
89-4 
82-1 
25-8 
18-9 
18*1 
8-8 
4-8 
2-7 
1'6 

1,000,000 
715,769 
674,119 
612,774 
545,844 
478,245 
888,974 
253,161 
100,894 
18,802 
295 

1,000,000 
738,382 
707,949 
658,418 
596,113 
520,901 
422,836 
277,225 
108,935 
14,225 
226 

41-9 
47-7 
40-3 
38-8 
27-8 
20-8 
14-8 
90 
5-8 
80 
1-8 

44-6 
49-8 
41-7 
84-4 
27-5 
20-7 
14-2 
90 
5-2 
2-9 
1-6 
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The  above  data  are  taken  from  life- 
tables  constructed  by  Dr.  Farr  (1838-54) 
and  Dr.  Ogle  (1871-80).  The  chance  of  sur- 
vival  at  each  age  and  in  both  tables  is  greater 
among  females  than  among  males.  The 
1871-80  table  shows  a  greater  number  of 
survivors  than  the  other  at  every  age  up 
to  sixty-seven  in  males,  and  ninety-two  in 
females. 

The  calculation  may  be  carried  a  step 
farther,  and  an  estimate  made  of  the  '  ex- 
pectation of  life'  at  each  age — that  is,  of 
the  average  number  of  years  which  persons 
who  have  reached  that  age  wiU  live.  It  has 
already  been  stated  that  while  the  death-rate 
as  a  whole  is  decreasing,  it  is  increasing  at 
ages  above  thirty-five  years  in  males,  and 
forty-five  years  in  females.  Accordingly,  we 
find  on  comparing  the  two  life-tables,  that 
while  the  expectation  of  life  is  much  greater 
under  the  new  table  than  under  the  old  at 
all  early  ages,  it  is  actually  less  at  ages  over 
nineteen  years  in  males,  and  over  forty-five 
in  females.  The  expectation  at  birth  is  also 
termed  the  ' 


later  ages  the  '  mean  after -lifetime.'  Owing 
to  the  high  death-rate  among  yoimg  children, 
the  expectation  is  greater  at  four  years  of 
age  than  it  is  at  birth;  thenceforward  it 
declines  uninterruptedly.  The  detailed 
1871-80  life-table  shows  that  out  of  a 
given  number  of  males  born,  exactly  half 
smrvive  at  forty-seven  years  of  age ;  and 
this  has  been  termed  the  '  probable  dura- 
tion of  life.'  For  females  it  is  fifty-two 
years. 

Causes  of  D  eath.— So  far  only  total  death- 
rates  have  been  considered,  without  distinc- 
tion of  cause.  If  the  incidence  of  the  general 
death-rate  upon  different  ages  and  sexes  is 
unequal,  that  of  single  diseases  or  natural 
groups  of  diseases  is  still  more  so.  Each 
disease  has  its  characteristic  curve  of  age- 
mortality  ;  and  for  obvious  reasons  this  curve 
is  almost  always  more  intense  than  that  of 
the  general  death-rate.  Thus  whooping- 
cough  and  measles  kill  few  except  in  early 
childhood,  while  cancer  kills  few  except  in 
later  adult  life,  and  phthisis  is  most  destruc- 
tive in  early  adult  life. 


mean  duration  of  life,'  and  at 
Mean  Annual  Death-Bates,  1871-1880.— England  and  Wales 


Ages 

Small- 
pox 

Measles 

Scarlet 
Fever 

Enteric 
Fever 

Whoop- 
ing cough 

Diph- 
theria 

Diar- 
rhcea 

Cancer 

Phthi- 
sis 

Heart 
Disease, 
&c. 

Respira- 
tory 
Diseases 

Urinary 
Diseases 

0-5 

■53 

2^57 

849 

■40 

865 

•47 

5^73 

•01 

•77 

•09 

12-20 

■15 

5-10 

■28 

•21 

1^52 

■34 

•14 

•29 

■07 

•01 

•86 

•14 

•56 

•09 

10-15 

•14 

•02 

■83 

•31 

•01 

•09 

•02 

•01 

•66 

•24 

■20 

•07 

15-20 

■20 

•01 

•10 

•41 

•00 

•03 

•02 

•02 

2^04 

•30 

■30 

•10 

20-25 

■30 

•01 

•06 

•38 

•00 

•02 

•04 

•03 

3^12 

•34 

■45 

•15 

25-35 

•24 

•01 

•05 

•29 

•00 

•02 

•06 

•13 

3-62 

•62 

■78 

•25 

85-45 

•17 

■00 

•02 

•25 

•00 

•02 

•10 

•53 

875 

131 

1^62 

•43 

45-55 

•11 

•00 

•01 

•25 

•00 

•01 

•16 

126 

313 

227 

3^26 

•66 

55-65 

•07 

•00 

•01 

•27 

•00 

•02 

•41 

2^21 

2^45 

4-81 

7^43 

1^20 

65-75 

■05 

•00 

•00 

•29 

•00 

•02 

1^19 

3^12 

1^48 

948 

1608 

2-21 

Over  75 

•04 

•00 

•00 

•22 

•00 

•01 

8^51 

3^33 

•49 

12^09 

30^24 

331 

As  regards  sex,  similar  disproportion  may 
be  met  with.  The  majority  of  diseases  cause 
a  higher  mortahty  among  males,  the  prin- 
cipal exceptions  being  diphtheria,  whooping- 
cough,  cancer,  and,  of  course,  the  diseases 
connected  with  parturition.  Cancer  is  nearly 
twice  as  common  among  females  as  among 
males,  while  in  deaths  from  violence  there 
is  a  stiU  greater  inequality  in  the  opposite 
direction.  These  are  extreme  instances ;  but 
in  comparing  different  local  or  specialised 
death-rates  with  each  other  or  with  a 
standard,  it  is  necessary  to  bear  in  mind  that 
the  comparison  is  only  legitimate  on  the 
assumption  that  there  is  no  material  differ- 
ence with  regard  to  age  and  sex  constitution. 

The  table  opposite  shows  the  progressive 
changes  during  the  last  thirty  years  in  the 
mortality  attributed  to  certain  causes. 

The  possibility  of  altered  nomenclature  of 
disease,  as  well  as  altered  environment,  must 
be  taken  into  account  in  interpreting  these 
changes ;  and  as  regards  some  of  the  zymotic 


Mean  Annual  Death-Bates. — England  and 
Wales. 


1861-70 

1871-80 

1881-90 

Small-pox  . 

016 

0-25 

0^05 

Measles 

0^44 

0^38 

0^44 

Scarlet  Fever 

097 

0^72 

0-84 

Typhus 

? 

006 

002 

Enteric  Fever  . 

? 

083 

0-20 

Wliooping-coTigli 

053 

0^51 

045 

Diphtheria . 

018 

012 

0'16 

Diarrhoea  . 

0-97 

092 

066 

Cancer 

089 

0^47 

0^59 

Phthisis 

2-49 

218 

1^74 

Heart  Diseases,  &c.  . 

105 

134 

1^58 

Respiratory  Diseases . 

3-36 

3-74 

8^59 

Urinary  Diseases 

0-27 

0-35 

0'43 

Violence 

077 

074 

0-65 

All  Causes 

22^6 

214 

191 

diseases,  the  occurrence  of  epidemic  varia- 
tions in  quantity  and  quality,  at  long  or 
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short  intervals,  makes  it  difficult  to  measure 
their  average  incidence  against  that  of  the 
more  equable  causes  of  death,  or  to  compare 
the  course  of  the  death-rate  of  one  zymotic 
disease  with  that  of  another  upon  anything 
like  equal  terms  {see  Periodicity  in  Dis- 
ease). It  is  a  disputed  point  whether  the 
ominous  increase  in  the  mortality  attributed 
to  cancer  is  real,  or  only  due  to  the  better 
diagnosis  of  cases  which  in  former  years 
would  have  been  assigned  to  other  causes. 

Density  of  Population. — Even  apart 
from  any  correction  for  age  and  sex  distri- 
bution, the  death-rate  is  generally  higher  in 
urban  than  in  rural  districts.  In  both  it  is 
dechniag,  but  as  the  fall  is  more  rapid  in  the 
former  the  difference  is  growing  less. 


England  a/nd  Wales. — Urbcm  cmd  Bural 
Death-Bates,  1861-90. 


Tears 

Persons 

per 
Square 
Mile 

Death-rate  per  1,000  living 

England 
and 
Wales 

Town 
Districts 

Country 
Districts 

1861-70 

865 

22-5 

24-8 

19-7 

1871-80 

415 

21-4 

23-1 

19-0 

1881-90 

471 

19-1 

20-3 

17-8 

The  average  density  in  1891  was  500  persons 
per  mile,  or  0"8  per  acre.  If  below  this 
average,  the  density  seems  to  have  little 
influence  upon  the  death-rate  ;  but  if  above 
it,  the  increasing  density  is  in  general  asso- 
ciated with  increasing  death-rate.  But  the 
density  per  acre  or  per  square  mile  is  a  very 
crude  measure  of  the  overcrowding  which  is 
hygienically  most  important.  In  a  sparsely 
populated  district  there  may  still  be  over- 
crowding of  villages,  of  alleys,  of  houses,  or 
of  single  rooms.  Sheffield  is  said  to  have 
rather  less  than  17  persons  per  acre,  but  this 
bare  average  goes  for  little,  since  in  one 
registration  sub- district  the  density  is  249 
per  acre,  and  in  another  0*5  only.  In 
London  the  death-rate  among  the  better 
class  of  many-storeyed  'model  dwellings'  was 
found  to  be  lower  than  the  average,  notwith- 
standing a  more  than  tenfold  greater  density 
per  acre.  Farr  held  that,  other  things  being 
equal,  the  death-rate  varies  as  the  twelfth  root 
of  the  density  of  the  population;  the  very 
necessary  proviso  makes  the  formula  difficidt 
of  practical  application  in  a  given  case. 

With  the  exception  of  diphtheria,  all  the 
zymotic  diseases  cause,  on  the  whole,  higher 
mortahty  in  urban  thain  in  riural  districts ; 
and  even  diphtheria  seems  likely  to  conform 
to  the  rule  in  the  near  future,  as  it  is  gaining 
groimd  in  many  towns.  Observations  of  a 
narrower  kind,  having  regard  to  crowding  of 
tenements,  indicate  that  phthisis,  respiratory 
diseases,  and  infant  mortality  are  also  con- 
spicuously increased. 


Mortality  as  affected  by  Occupa- 
tion.— Here  we  have  to  do  with  a  selected 
population — selected  sometimes  (e.<7.  miners) 
on  account  of  robust  health,  sometimes 
(costermongers,  for  example)  by  unfitness 
for  other  pursuits.  In  all  cases  the  age  and 
sex  distribution  differ  widely  from  that  of  a 
general  population,  and  comparison  has  to 
be  made  after  correction  for  this.  Such  a 
comparison  upon  equal  terms  has  been  made 
by  Dr.  Ogle  {Supp.  to  the  4:5th  Ann.  Bep. 
of  the  Beg. -Gen.)  with  regard  to  a  large 
number  of  trades.  The  following  may  serve 
as  examples : — 


Comparative  Mortality  according  to 
Occupation. 


cn 

(U 
U} 

o 

thisis 

lirator 
seases 

rvous 
seases 

inary 
seases 

Disea; 

rt,  &c 
seases 

parat  i 
rtalitj 

SO 

;zip 

OP 

Liver 

o 

All  Males 

220 

182 

119 

41 

39 

120 

1,000 

Agriculture 

122 

156 

80 

22 

20 

97 

701 

Ooal-mining  (Lan- 

cashire) . 

325 

229 

83 

24 

18 

96 

929 

Wool  Manufacture  . 

257 

205 

127 

36 

36 

142 

1,032 

Cotton  Manufacture . 

272 

271 

142 

32 

43 

112 

1,088 

Earthenware  Manu- 

facture . 

473 

645 

140 

49 

49 

160 

1,742 

File-makers  (Sheffield) 

433 

350 

262 

123 

41 

180 

1,667 

Plumbers  . 

246 

185 

167 

100 

48 

140 

1,202 

Innkeepers 

140 

217 

200 

83 

240 

140 

1,521 

Costermongers  '. 

475 

420 

207 

69 

47 

227 

1,879 

Cornish  Miners  . 

690 

468 

117 

38 

40 

111 

1,839 

The  comparative  mortality  figure  is  lowest 
(556)  among  the  clergy,  and  much  higher 
(1,122)  among  medical  men.  It  is  highest  of 
all  among  inn- servants  (2,205). 

Sickness. — Statistics  of  sickness  are  very 
incomplete.  Those  arising  out  of  the  com- 
pulsory notification  of  certain  infectious 
diseases  are  not  available  except  in  detached 
local  reports,  nor  are  they  tabulated  upon 
any  uniform  plan  even  in  districts  where 
notification  is  in  force.  They  apply  to  a 
limited  number  of  diseases,  and  some  of  the 
most  important  are  not  included.  Their 
chief  statistical  value  at  present  is  the 
measm-e  which  they  afford  of  the  local  and 
periodic  fluctuations  in  diffusion  and  case- 
mortality  of  each  disease  separately.  Sta- 
tistics of  hospitals,  asylums,  and  poor-law 
practice  are  useful,  though  fragmentary ;  and 
the  records  of  the  pubUc  services  and  of 
'  friendly  societies  '  have  yielded  valuable 
results.  All  these  have  reference  to  '  selected 
populations,'  and  are  not  strictly  relevant 
to  average  communities.  For  example,  it  is 
unsafe  to  draw  conclusions  as  to  the  com- 
parative age-incidence  of  enteric  fever  from 
hospital  data,  for  there  is  no  assurance  that 
the  cases  in  hospital  are  a  fair  sample  of 
those  outside  in  severity  or  in  age-distribu- 
tion. 
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It  has  been  estimated  that  in  a  given 
community  there  will  be  about  two  weeks  of 
sickness  per  head  per  annum,  or  about  two 
to  three  years  of  continuous  illness  for  each 
death.  The  incidence  of  sickness,  unlike 
that  of  births  or  deaths,  has  to  be  considered 
with  regard  to  degree  and  duration,  so  that 
the  data,  such  as  they  are,  scarcely  lend 
themselves  to  statement  in  the  ordinary  form 
of  rates. 

Statistical  Tests  of  Sanitary  Condi- 
tion.— It  has  become  customary  to  regard 
certain  statistical  data  as  proof  of  the  healthi- 
ness or  unhealthiness  of  a  locality,  in  the  sense 
of  prevalent  impurity  of  air,  water,  soil,  or 
dwellings.  Chief  among  these  in  popular 
appreciation  are  the  general  death-rate,  and 
the  zymotic  death-rate.  The  former  is,  upon 
the  whole,  a  fairly  reliable  index  of  sanitary 
condition,  but  is  liable  to  fallacy  if  the 
figures  be  small,  or  if  the  population  be  not 
accurately  known,  or  if  the  age  and  sex  dis- 
tribution be  abnormal,  or,  lastly,  if  care  be 
not  taken  to  exclude  deaths  of  strangers, 
and  to  include  deaths  of  residents  dying 
outside  the  district.  Further,  purely  local 
death-rates  for  limited  periods  of  time  are 
liable  to  disturbance  by  epidemics  of  a 
kind  not  dependent  upon  insanitary  con- 
ditions. 

The  zymotic  death-rate  is  of  little  constant 
significance  in  this  respect.  It  is  made  up 
of  the  combined  death-rates  of  the  '  seven 
principal  zymotic  diseases,'  of  which  four 
(smaU-pox,  measles,  whooping-cough,  and 
scarlet  fever)  have  little  claim  to  rank  as 
filth-diseases,  although  the  others  (enteric 
fever,  typhus,  diphtheria,  and  diarrhoea)  have 
a  much  more  direct  significance. 

An  excessive  infant  mortality  may  be  due 
to  diarrhoea  and  other  diseases  attributable 
to  filth  conditions,  biit  may  also  be  accounted 
for  by  maternal  neglect,  or  by  epidemics  of 
measles  or  whooping-cough.  With  equal 
reason  the  death-rates  from  phthisis  and 
fi-om  respiratory  diseases  deserve  to  be  taken 
into  account. 

The  mean  age  at  death,  obtained  by  adding 
together  the  ages  of  those  who  die,  and 
dividing  by  the  number  of  deaths,  is  often 
cited  as  evidence  of  longevity,  but  has  very 
little  significance.  It  depends  largely  upon 
the  age -distribution  of  the  population ;  if 
there  are  many  young  children  it  will  be 
low.  By  far  the  best  criterion  of  longevity 
is,  of  course,  the  expectation  of  life,  which  can 
only  be  accurately  ascertained  firom  a  life- 
table.    Approximately  it  may  be  found  by 

.    r       1  2,000    1,000    ,  .  „ 

Farr's  formula  x=       - -i-  '     ,  a;  bemg  the 

expectation  of  life,  B  the  birth-rate,  and  D 
the  death-rate. 

B.  A.  Whitelegge. 

VITILIGO.— See  Pigmentary  Diseases 
OF  THE  Skin  :  7.  Leucoderma. 


VITILIGOIDEA  {vitulua,  a  spotted 
calf).— A  term  which  was  appUed  by  Addison 
and  Gull  to  the  disease  now  known  as 
xanthoma  and  xantlielasma.  See  Xan- 
thoma. 

VITTEL,  in  the  Vosges,  France.— 
Earthy  mineral  waters.  See  Mineral 
Waters. 

VOCAL  FREMITUS.— The  sensation 
of  vibration  conveyed  to  the  hand  when  ap- 
plied over  any  part  of  the  respiratory  organs 
durmg  vocaUsation.  It  is  felt  in  health, 
but  presents  various  modifications  in  disease. 
See  Physical  Examination. 

VOCAL  RESONANCE.— The  sound 
heard  on  auscultation  over  certain  parts  of 
the  respiratory  organs,  during  vocaUsation, 
both  in  health  and  in  certain  forms  of  disease. 
See  Physical  Examination. 

VOICE,  Disorders  of.— Synon.:  Fr. 
Troubles  de  la  Voix  ;  Ger.  Storungen  der 
Stimme. 

Introduction. — Voice  is  the  sound  pro- 
duced in  the  larynx  by  air  driven  from  the 
lungs  through  the  rima  glottidis,  modified  ia 
accordance  with  acoustic  laws  in  the  upper 
air-passages.  VocaUsation  is  a  function 
needing  for  its  perfect  production  a  healthy 
condition  of  the  respiratory  muscles,  of  the 
lungs,  trachea,  and  larynx,  of  the  pharyngeal, 
oral,  and  nasal  cavities,  and  of  the  nerves 
and  nervous  centres  on  which  these  parts 
depend  for  their  isolated  or  coordinated 
muscular  movements  and  their  normal  sen- 
sitiveness. For  the  production  of  the  simplest 
vocal  tone  the  cords  must  be  free  to  approxi- 
mate within  a  line  of  one  another,  while  the 
coordinated  action  of  about  one  hundred 
muscles  is  required,  to  regulate  their  tension 
and  that  of  the  waUs  of  the  air-passages,  to 
modify  the  form  of  the  latter,  and  to  produce 
the  current  of  air. 

Acoustically  the  organ  of  the  voice  must 
be  regarded  as  a  combined  reed  and  pipe ; 
and  for  the  prodixction  of  a  perfect  note,  it  is 
necessary  that  the  pipe  should  be  in  perfect 
unison  with  the  reed.  This  unison  depends 
not  only  on  the  shape  of  the  various  cavities, 
but  on  the  relative  rigidity  or  flexibiUty,  and 
the  tension  of  their  walls ;  every  variation  ia 
the  number,  size,  or  form  of  vibrations  of  the 
vocal  cords,  effected  by  the  intrinsic  laryngeal 
muscles,  calling  for  similar  modifications  of 
the  shape,  size,  and  tension  of  the  conso- 
nating  cavities. 

The  word  '  voice,'  when  used  alone,  always 
implies  the  presence  of  a  musical  tone 
(periodic  vibrations),  but  sound  sufficient  for 
every  purpose  of  speech  and  articulation  may 
be  produced  without  a  musical  tone.  This 
is  the  whispering  voice,  caused  by  the 
rustling  of  air  through  the  half-open  rima 
and  relaxed  air-passages.  To  this  condition 
— absence  of  musical  tone  in  the  voice — the 


VOICE,  DISOEDEES  OF 


1201 


term  aphonia  is  applied,  and  it  must  be  dis- 
tinguished from  the  actual  inabiUty  to  pro- 
duce sound,  which  we  see  after  tracheotomy, 
where,  in  the  effort  to  speak,  the  organs  of 
articulation  and  sound  are  seen  to  move,  but 
neither  noise  nor  musical  sound  is  heard. 

Pathological  Eelations. — The  morbid 
modifications  of  vocahsation  are  necessarily 
numerous,  in  proportion  to  its  complexity 
and  the  mmaber  of  parts  concerned  in  its 
production ;  but  it  may  be  generally  stated 
that,  in  consequence  of  disease  or  perverted 
action  in  any  of  these  parts,  the  voice  may 
be  altered  either  (1)  in  loudness  or  force 
(size  of  sound-waves) ;  (2)  m.  pitch,  or  relative 
height  of  its  note  (rate  of  sound-waves) ;  or 
(3)  in  quality  (shape  of  soimd-waves).  And 
even  before  there  is  obvious  change  in  any 
of  these  respects,  the  power  of  passing 
rapidly  and  easily  from  one  pitch  to  another, 
constituting  melody,  may  be  seriously  im- 
paired. The  morbid  alterations  of  the  voice 
in  these  several  directions  will  now  be  dis- 
cussed ;  and  brief  reference  will  also  be  made 
to  (4)  stammering  of  the  vocal  cords ;  (5) 
aphonia ;  and  (6)  the  vocal  signs  in  the  chest. 

1.  Changes  in  Toree.— The  voice  is 
weakened  in  every  disease  which  lowers  the 
general  muscular  tone,  or  depresses  the  ner- 
vous system.  The  gradual  change  is  well 
seen  in  phthisis  without  laryngeal  affection, 
where  at  last  even  the  effort  to  approximate 
the  vocal  cords  is  too  much  for  the  patient, 
and  he  speaks  in  only  a  whispering  voice. 
In  the  same  way  paiaM  affections  of  any  of 
the  parts  enumerated  above,  interfering  with 
muscular  effort,  weaken  the  voice.  Speak- 
ing generally,  mere  diminished  loudness  of 
the  voice  depends  usually  on  general  rather 
than  on  laryngeal  disease. 

2.  Alterations  in  Pitch. — The  note  of 
ordinary  speech  may  be  habitually  raised  or 
lowered,  and  the  range  of  the  singing  voice 
may  be  seriously  limited.  The  note  of  the 
voice  depends  primarily  on  the  rate  of  vibra- 
tion of  the  vocal  cords ;  and  this  is  the  mean 
result  of  the  tension,  the  length,  the  density, 
and  the  thickness  of  the  cords  at  the  time 
the  tone  is  produced,  and  the  force  of  the 
current  of  air  sent  through  the  rima.  Struc- 
tural changes,  therefore,  in  any  one  of  these 
respects,  will  alter  the  pitch  of  the  voice ;  and 
change  m  the  ordinary  vocal  note  is  usually 
to  be  referred  either  to  an  affection  of  the 
tensor  muscles  of  the  larynx,  or  to  structural 
change  in  the  mucous  membrane  covering 
the  cords  or  in  the  cords  themselves 
Lowering  of  the  pitch  of  the  speaking  and 
the  range  of  the  singing  voice  occurs  with 
any  condition  which  relaxes  the  mucous 
membrane,  weakens  the  nervous  and  mus- 
cular systems,  or  makes  the  tense  condition 
of  the  vocal  cords  and  the  consonatine 
cavities  painful.  Paralysis  of  the  intrinsic 
muscles,  which  admits  of  the  approach  of  the 
vocal  cords  but  interferes  with  their  tension 


and  density,  affects  the  pitch  as  well  as  the 
quality,  the  voice  being  rough  and  deep  in 
the  paresis  of  the  external  tensors  (superior 
laryngeal  nerve)  and  of  the  abductors  of  the 
larynx  (recurrent  nerve). 

The  imperceptible  transition  from  th& 
chest  to  the  falsetto  voice,  in  which,  whilst 
the  condition  of  the  vocal  cords  is  suddenly 
altered,  the  form  of  the  larynx,  trachea,  and 
other  consonating  cavities  is  simultaneously 
changed,  requires  a  perfect  control  of  the 
vocal  organs,  attained  only  by  accompUshed 
vocaHsts.  On  this  change  of  register  occur- 
ring involuntarily,  the  cracked  voice  in  speak- 
ing is  the  result;  and  being  referable  to 
imperfect  coordination,  it  is  common  in 
males  about  puberty,  when  the  form  of  the 
larynx  is  changing,  or  may  even  persist 
occasionally  throughout  life.  A  curious  affec- 
tion of  the  pitch  of  the  voice,  in  speaking, 
when  two  tones  of  different  pitch  are  simul- 
taneously produced  (diplophonia),  appears  to 
depend  on  the  division  of  the  rima  into  an 
anterior  and  posterior  opening,  either  by 
small  morbid  growths,  strings  of  mucus,  or 
irregular  action  of  the  muscles. 

3.  Change  of  Quality.— The  quality  of 
the  voice  is  affected  by  every  alteration,  either 
in  the  cords  or  in  the  consonating  cavities, 
the  purity  and  character  of  the  tone  being 
liable  to  numerous  modifications,  untU,  the 
musical  note  disappearing  entirely,  mere 
noise  (aphonia  or  whispering)  remains. 

Hoarseness. — Hoarseness  and  huskiness, 
a  combination  of  whispering  and  a  badly 
sustained  musical  note,  imply  imperfect  and 
irregular  approximation  of  the  vocal  cords. 
Over-exertion  of  the  voice,  catarrh,  &c.,  pro- 
duce it  temporarily,  giving  rise  to  irregular 
tension  of  the  cords,  to  shreds  of  mucus,  and 
to  swqllings  of  the  mucous  lining,  which 
interfere  with  their  regular  approximation ; 
while  all  changes  short  of  those  which  abso- 
lutely prevent  the  closure  of  the  cords,  may 
cause  it  as  a  persistent  phenomenon.  To 
the  larynx  itself  we  look,  therefore,  for  the 
source  of  persistent  hoarseness.  Amongst 
the  pathological  conditions  of  which  hoarse- 
ness is  a  symptom  are  chronic  swelling  of 
the  mucous  membrane,  general  or  local, 
interfering  with  the  closure  of  the  rima ; 
exudation  or  ulceration,  and  therefore  in- 
flammation, simple,  specific,  or  diphtheritic  ; 
neoplasms  ;  old  cicatricial  contractions ; 
paralysis  of  the  adductors  of  one  cord,  which 
necessitates  the  crossing  of  the  normal  cord 
beyond  the  median  line  to  meet  its  fellow, 
as  well  as  other  forms  of  paralysis ;  and  fixing 
of  one  vocal  cord  by  ankylosis  of  the  crico- 
ary  tsenoid  j  oint.  The  paralysis  may,  of  course, 
depend  on  disease  of  the  nervous  centres  on 
the  nerves  themselves,  or  on  pressure  by 
intrathoracic  or  other  tumours  on  the  nerve- 
trunks.  Hoarseness,  short  of  aphonia,  is 
also  a  symptom  of  general  exhaustion'  as 
seen  in  phthisis  and  cholera. 

4h 
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The  character  of  the  speaking  voice  is  also 
altered  by  any  change  in  the  resonating  cavi- 
ties. Thus  the  voice  is  said  to  have  a  nasal 
twang  when  the  upper  pharyngeal  and  nasal 
cavities  are  not  completely  shut  off  in  vocaU- 
sation;  while,  on  the  other  hand,  obstruction 
in  the  nares,  preventing  the  passage  of  the 
an-  through  them  and  the  formation  of  the 
nasal  consonant  sounds,  is  popularly,  though 
wrongly,  called  '  speaking  through  the  nose. 
If  the  obstruction  be  situated  in  front  of  the 
nares,  the  sounds  can  be  produced,  but  not 
continued ;  if  the  obstruction  be  in  the  upper 
pharynx,  or  at  the  back  of  the  nares,  they 
cannot  be  produced  at  all.  When  with 
obstruction  in  the  nares  there  is  swelling  of 
the  pharynx  and  the  soft  palate,  the  voice 
assimaes  the  character  so  familiar  in  cases  of 
quinsy. 

Changes  in  the  walls  of  the  chest  and  the 
pectoral  cavities  also  alter  the  character  of 
the  voice,  the  hollow  voice  of  the  emaciated 
phthisical  patient  illustrating  this.  The 
phonation,  on  inspiration,  of  spasmodic  croup 
and  of  child-crowing  or  laryngismus  stridulus 
must  be  referred  to  as  the  result  of  spasm 
of  the  vocal  cords,  though  this  involuntary 
function  hardly  comes  within  the  definition 
of  '  voice,'  which  term  should  be  limited  to 
sound  produced  in  the  vocal  organs  to  es- 
tabhsh  communication  between  living  beings. 

4.  Stammering  of  the  Vocal  Cords. 
Spasm  and  defective  coordination  are  the 
source  of  this  peculiar  affection  of  the  voice, 
in  which  there  are  sudden  interruptions  of 
the  voice  without  affection  of  the  articula- 
tion (Prosser  James). 

5.  Aphonia. — The  various  modifications 
of  voice  hitherto  considered  only  occur  where 
the  vocal  cords  are  free  to  meet  more  or  less 
perfectly.  Aphonia,  or  complete  loss  of  the 
musical  tone,  occurs  where  the  cords  cannot 
meet.  Amongst  the  conditions  which  wUl 
prevent  the  approximation  of  the  cords  and 
cause  aphonia  are  paralysis  or  paresis  of  the 
adductor  muscles,  on  whatever  cause  it  may 
depend;  fixation  of  the  cords  by  cicatricial 
contractions,  or  by  ankylosis  of  the  crico- 
arytaenoid  joints ;  their  destruction  by  ulcer- 
ation ;  any  painM  affection  which  makes  the 
patient  involuntarily  rest  them ;  or  coating 
with  false  membrane.  But  by  far  the  most 
frequent  cause  of  this  aphonia  is  the  abroga- 
tion or  perversion  of  the  will,  occurring  in 
the  morbid  mental  condition  of  hysteria  or 
other  nervous  disease ;  perfect  power  of 
phonation  existing,  but  the  patient,  for 
months  or  years,  declining  to  exercise  the 
power,  or  to  make  the  necessary  effort.  The 
intimate  relations  of  the  voice  to  the  higher 
functions  of  the  brain  would  lead  us  to 
expect  that  it  would  be  influenced  by  the 
emotions.  Thus  we  have  a  person  hoarse 
with  rage,  speechless  with  terror,  &c. ;  and 
the  origin  of  these  cases  of  nervous  aphonia 
is  frequently  some  sudden  emotion,  causing 


loss  of  control  over  the  voice.  Ziemssen 
beheves  that,  even  where  the  vocal  cords 
cannot  meet,  by  a  great  effort  the  patient 
may  produce  a  hoarse,  monotonous  tone  by 
vicarious  vibrations  of  the  ventricular  bands 
Treatment.— The  local  treatment  of  the 
various  diseases  of  the  respiratory  organs 
which  give  rise  to  disorders  of  the  voice,  is 
fully  discussed  in  the  several  articles  on  these 
subjects  (see  Larynx,  Diseases  of;  Stammer- 
ing; Pharynx,  Diseases  of;  Trachea,  Dis- 
eases of).  The  general  treatment  will  de- 
pend upon  the  constitutional  state.  See 
Hysteria  ;  and  Phthisis. 

6.  Vocal  Signs  in  Chest.— Some  con- 
sideration must  be  given  to  the  changes  in 
the  voice  which  are  audible  when  the  stetho- 
scope is  apphed  to  the  chest.  Normally  the 
vibrations  of  the  vocal  cords  are  conveyed  to 
the  ear  applied  to  the  chest  by  propagation 
along  the  contained  air,  the  rigid  portions  of 
the  air-chambers,  and  the  thoracic  walls,  the 
voice  being  heard  as  a  feeble,  buzzing, 
musical  tone.  This  sound  is  weakened  when 
the  original  tone  is  weakened  by  laryngeal 
disease;  when  fluid  is  interposed  between 
the  lung  and  the  chest-wall ;  and  when  the 
bronchial  tubes  are  obstructed  by  secretions 
or  other  cause,  preventing  the  conveyance  of 
the  vibrations.  The  sound  may,  on  the 
contrary,  be  exaggerated,  giving  rise  to 
the  phenomena  of  bronchophony,  amphoric 
voice,  and  cegophony.  Bronchophony  is 
simple  increase  in  the  vocal  resonance,  and 
is  heard  imder  the  same  conditions  which 
give  rise  to  bronchial  breathing,  that  is,  over 
lung  consohdated  by  exudation  or  condensed 
by  compression,  and  over  cavities  with  solid 
walls.  The  term  pectoriloquy  is  commonly 
applied  to  excessive  bronchophony,  but  Dr. 
Bristowe  would  limit  it  to  those  instances  in 
which  not  only  the  laryngeal  tone,  but  the 
articulate  sounds  produced  in  the  mouth,  are 
conveyed  back  to  the  chest,  and  thence 
through  the  chest-wall  to  the  ear.  Amphoric 
voice  (amphorophony)  is  the  term  applied 
where  the  vocal  resonance  is  not  only  in- 
creased, but  acquires  a  metalUc  ring,  from 
the  addition  of  a  consonant  tone  acquired  in 
large  cavities  of  the  lungs.  This  is  some- 
times heard  in  a  marked  degree  in  pneumo- 
thorax, though  in  other  cases  of  the  same 
disease  the  vocal  resonance  may  be  absent 
or  greatly  diminished. 

JEgophony  is  heard  where  there  is  a  thin 
layer  of  fluid  between  the  ear  and  the  lung, 
as  in  small  effusions  or  at  the  margin  of 
larger  effusions.  It  is  a  bleating,  tremulous 
tone,  supposed  by  Stone  to  result  from  the 
interposed  fluid  preventing  the  fundamental 
note-vibrations  from  reaching  the  ear,  while 
it  permits  the  finer  and  closer  vibrations  of 
harmonics  to  penetrate.  See  Physical  Ex- 
amination. 

Thomas  J.  Walker. 
Percy  Kidd. 
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VOLITION,  Disorders  of.— Synon.  : 
Yr.  Troubles  de  la  Volition ;  Ger.  Storimgen 
des  Wollens. 

Various  lesions  of  the  cortex  of  the  hemi- 
spheres may  arrest  or  interfere  with  volition 
at  its  soiarce,  and  that  not  solely  when  the 
lesions  occur  in  the  kinsesthetic  or  so-called 
'  motor '  regions.  If  we  assume  that  these 
particular  regions  of  the  cortex  are  the  parts 
whence  motor  incitations  pass  off  on  their 
way  to  lower  centres,  it  is  only  necessary  to 
bear  in  mind,  on  the  one  hand,  the  continuity 
of  molecular  actions  through  definite  tracts 
of  the  brain-tissue,  and,  on  the  other  hand, 
the  frequency  with  which  volitions  are  im- 
mediately aroused  by  some  antecedent  sen- 
sorial processes,  to  understand  that  damages 
to  certain  sensorial  centres  or  commissural 
fibres  within  the  hemispheres  are  almost  as 
liable  to  interfere  with  certain  classes  of 
vohtion  as  are  those  which  occur  in  the 
kinsesthetic  region  itself.  After  all,  volition 
is  only,  and  must  always  be,  a  result  of  sense 
and  intellect  in  action.  Its  manifestations 
may,  therefore,  be  impeded  either  by  disease 
at  the  sources  in  which  it  originates,  or  in 
one  or  other  portion  of  the  tracts  along 
"which  its  initial  incitations  are  conducted  on 
their  way  to  motor  centres,  and  thence  to  the 
muscles  whose  activity  is  to  be  awakened. 
(See  '  On  the  Neural  Processes  underlying 
Attention  and  Volition,'  Brain,  April  1892.) 

In  other  cases,  with  exalted  activity  of 
some  of  the  centres  in  which  volitional  inci- 
tations arise,  we  may  have,  especially  in 
acute  mania  and  violent  delirium,  the  birth 
of  impulses  which  are  absolutely  '  uncon- 
trollable.' Where  these  conditions  are  ab- 
sent, however,  and  whether  the  persons  in 
question  have  been  accustomed  or  not  to 
exhibit  evidences  of  a  weak  or  defective 
morale,  it  is  most  important  not  to  confomid 
"  uncontrolled  '  with  '  uncontrollable  '  im- 
pulses. This  is  the  kind  of  question  which 
becomes  all-important  in  many  criminal 
cases— cases,  that  is,  in  which  persons  are 
under  trial  for  murder,  manslaughter,  or 
theft,  and  in  which  '  unsoundness  of  mind  ' 
is  pleaded  in  extenuation.  See  Criminal 
Irresponsibility. 

On  the  other  hand,  a  dormant  or  sluggish 
volition  is  met  with  in  some  other  forms  of 
insanity,  as  well  as  in  hysteria,  the  subjects 
of  which  cannot  or  do  not  rouse  themselves 
to  perform  the  most  ordinary  actions.  They 
may  from  this  cause  be  speechless,  or  they 
may  experience  the  most  extreme  difficulty 
in  arriving  at  any  decision  even  in  reference 
to  the  most  trivial  circumstances— a  defect 
which  is  very  commonly  met  with  in  patients 
suffering  from  melancholia.  See  Insanity 
Varieties  of.  ' 

Again,  so-called  defects  of  memory  and 
defects  of  volition  are  sometimes  inextricably 
mvolved  in  many  forms  of  brain-disease  ;  so 
that  the  same  disability  may,  from  one  point 


I  of  view,  be  regarded  as  an  instance  of  de-' 
fective  memory  of  a  special  kind,  or  from 
another  as  a  peculiar  and  limited  interference 
with  volition.    See  Memory,  Disorders  of. 

In  very  many  cases  of  apparent  loss  of 
volitional  power— that  is,  in  multitudes  of 
instances  of  complete  paralysis  of  a  part  or 
of  a  muscle — where  the  causal  lesion  is  situ- 
ated in  regions  below  the  cortex  cerebri  (e.g. 
in  lower  motor  centres,  bulbar  or  spinal,  or 
in  rnotor  nerves),  there  is  not  an  arrest  of 
volition,  but  rather  an  impediment  to  the 
actuation  of  volitions  (see  Paralysis,  Motor). 
But  whether  volition  itself  is  nipped  in  the 
bud,  or  whether,  though  reaUy  existent,  it  is 
rendered  abortive,  the  patient  is  practically 
reduced  to  the  same  condition — since  his 
power  of  responding  to  sense  or  thought 
through  particular  muscles  may  be  equally 
interfered  with  in  either  case.  See  Speech, 
Disorders  of. 

H.  Charlton  Bastian. 

VOLVULUS  (volvo,  I  roU).— A  form  of 
intestinal  obstruction  in  which  the  bowel  is 
bent  or  twisted  on  itseK.  See  Intestinal 
Obstruction. 

VOMICA  (vomo,  I  vomit,  I  cast  up). — 
Synon.  :  Fr.  Vomique;  Ger.  Lungengeschwiir. 

Definition.— A  term  apphcable  to  all 
ulcerative  spaces  in  the  limg  in  open  com- 
munication with  bronchi. 

^TioLOGY. — The  multifarious  agencies 
leading  to  excavation  may  be  grouped  as 
follows: — 

I.  Destructive  processes  :  (a)  injury,  (6) 
gangrene. 

II.  Suppurative  processes  :  (c)  acute  pul- 
monary abscess ;  (d)  suppuration  around 
inhaled  foreign  bodies  ;  (e)  suppuration 
around  new-formations  (including  hydatids) ; 
(/)  extension  of  abscesses— (1)  from  the 
pleural  cavity  ;  (2)  from  the  abdominal 
cavity,  or  from  the  abdominal  organs ;  and 
(3)  from  the  mediastina. 

III.  Degenerative  processes :  {g)  ulcera- 
tion of  cancerous  or  sarcomatous  growths ; 
{h)  ulceration  of  syphHomata  ;  {i)  ulceration 
of  tubercle  ;  (J)  softening  of  chronic  inflam- 
matory consolidations  (catarrhal  pneumonia 
and  caseous  pneumonia)  ;  {h)  softening  of 
intensely  congested  or  cedematous  tissues  (a 
condition  sometimes  due  to  pressure  from 
aneurysms  or  tumours) ;  {I)  liquefaction  of 
ancient  deposits — caseous,  pultaceous,  or 
haemorrhagic  (haemorrhagic  nodules— Dr.  E. 
E.  Thompson). 

Phthisis  being  the  cause  of  the  immense 
majority  of  pulmonary  excavations,  the  en- 
suing remarks  will  be  chiefly  devoted  to 
phthisical  vomicffi. 

Anatomical  Characters.—  Varieties  in 
size  and  m  shape. — Vomicae  may  be  sub- 
lobular  (then  aptly  termed  cavernulcs), 
lobular,  lobar,  or  they  may  involve  the  whole 
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of  one  lung.  Tubercular  deposits,  being 
usually  smaller  than  catarrhal  infiltrations, 
lead  to  smaller  cavities.  Catarrhal  inflam- 
mation gives  rise  to  the  lobular,  caseous 
pneumonia  to  the  lobar  excavations,  and  to 
the  vs'holesale  destruction  of  a  lung.  (Edema- 
tous forms  of  catarrhal  pneumonia  often 
undergo  rapid  and  extensive  softening ;  the 
interlobular  septa  escaping  liquefaction,  whilst 
the  parenchyma  is  carried  away.  This  dis- 
secting excavation  forms  the  counterpart  of 
caseous  pneumonia,  where  the  tissues  are 
destroyed  en  masse,  with  the  sole  exception 
of  the  larger  branches  of  the  pulmonary 
artery. 

When  strictly  confined  to  a  lobule,  the 
excavation  is  roughly  spherical.  If  many 
lobules  should  be  simultaneously  involved, 
their  coalescence  may  give  rise  to  irregular 
vomicae ;  but  the  ultimate  shape  of  cavities 
chiefly  depends  upon  the  peculiarities  of 
the  bronchial  distribution  to  the  district 
aff'ected. 

Vomicae  are  frequently  trabeculated.  Tra- 
beculae  (clearly  to  be  distinguished  fi-om 
denuded  branches  of  the  pulmonary  artery) 
invariably  consist  of  blood-vessels  and  of 
coUapsed  or  indurated  alveolar  substance. 
They  are  the  remains  of  intervals  of  spongy 
tissue,  originally  separating  distinct  cavities. 
Their  ulceration  and  partial  absorption  often 
give  rise  to  a  knobbed  condition  of  the  internal 
surface  of  cavities. 

During  the  period  of  formation  and  of 
extension  the  walls  of  cavities  are  rough  and 
ulcerous.  But  the  completed  cavity  becomes 
surrounded  by  a  fibro-vascular  zone,  the 
outer  surface  of  which  is  continuous  with 
the  pulmonary  tissue,  whilst  its  innermost 
stratum  constitutes,  during  the  active  stages, 
a  pyogenic  layer,  and  subsequently  an  ex- 
foliating false  membrane.  Vomicae  thus 
invested  are  said  to  be  encapsulated. 

Important  differences  are  noticeable  in  the 
condition  of  tissues  around  cavities.  The 
capsule  of  a  vomica  may  be  immediately 
surrounded  by  alveolar  substance,  the  ex- 
pansion of  which  may  exert  a  favourable 
amount  of  pressure  upon  it ;  or  it  may  be 
continuous  with  inflamed  and  thickened 
tissue,  or  with  tubercular  infiltrations.  In 
extreme  cases  the  lung  is  to  such  an  extent 
invaded  by  the  fibrous  growth  from  an  ad- 
herent pleura,  that  the  vomicae  present  the 
appearance  of  having  been  formed  at  the 
expense  of  the  fibrous  tissue  itself  ('  fibroid 
phthisis  '). 

Situations.  —  No  appreciable  difference 
exists  between  the  liability  to  excavation  of 
the  right  and  that  of  the  left  lung.  Primary 
excavation  almost  invariably  attacks  the 
upper  part  of  the  upper  lobe ;  its  most 
common  seat  is  the  central  part  of  the  sub- 
clavicular region,  not  the  apex  proper ;  it 
may,  however,  extend  to  the  very  summit 
of  the  lung,  or  involve  the  greater  part  of 


the  upper  lobe.  Phthisical  destruction  very 
rarely  has  its  starting-point  in  the  middle  or 
in  the  lower  third  of  the  lung.  The  base  of 
the  lung,  on  the  other  hand,  is  the  most 
common  seat  of  those  cavities  which  are  not 
due  to  phthisis  (for  example,  abscesses  by 
extension,  gangrene,  and  syphilitic  ulcer- 
ation) . 

The  common  form  of  phthisis,  originally 
attacking  the  apex,  implicates,  almost  with- 
out exception,  the  mid-dorsal  region  second- 
arily ;  this  the  writer  has  shown  to  be  due 
to  the  transmission  of  irritating  matter  along 
the  bronchus  supplying  that  district.  Simi- 
larly the  base  becomes  affected  in  the  latest 
stages  of  excavating  disease,  if  life  should  be 
sufficiently  prolonged. 

Bronchi  im  relation  to  vomicce. — Cavities 
not  smaller  than  a  lobule  inevitably  open 
into  a  bronchus.  The  communication  may 
be  temporarily  obliterated,  or  it  may  in  rare 
instances  become  permanently  sealed.  Most 
cavities  exceeding  the  size  of  a  single  lobule 
intercept  more  than  one  bronchus;  and  the 
air-tubes  ulcerate  within  them  at  an  early 
period  of  the  softening.  Thus  two  sets  of 
bronchial  orifices  may  be  recognised  in 
vomicae,  the  proximal  and  the  distal,  form- 
ing as  many  small  islands  of  mucous  mem- 
brane on  the  internal  surface  of  cavities. 

Blood-vessels  in  relation  to  vomicce.  — 
Trabeculae  always  contain  either  patent  or 
obliterated  vascular  branches.  More  resist- 
ant than  all  other  structures,  these  vessels 
may  become  completely  exposed  and  finally 
eroded.  But  aneurysm  or  erosion  more 
commonly  has  its  seat  in  those  branches  of 
the  pulmonary  artery  which  ramify  in  the 
thickness  of  the  cavity  wall,  a  fact  readily 
explained  by  the  persistence  of  circulation 
within  these  vessels,  by  their  inability  to 
retract,  by  the  uneven  support  which  their 
coats  receive  at  different  points  of  their  cir- 
cumference, and  by  their  diseased  condition. 
Fatal  haemorrhage  may  occur,  without  any 
warning,  from  the  erosions  or  from  the 
aneurysms.  More  habitually  premonitory 
bleeding  of  limited  extent  recurs  at  short 
intervals  prior  to  the  fatal  rupture.  Pul- 
monary aneurysms  sometimes  undergo  spon- 
taneous cvure  when  their  growth  is  limited  by 
the  small  size  of  the  cavity  which  contains 
them ;  or  the  pressure  of  the  extravasated 
blood  may  effect  the  same  result  subse- 
quently to  their  rupture.  It  is  almost  the 
rule  for  aneurysms  to  occur  simultaneously 
at  different  parts  of  the  same  lung. 

Extension  of  vomicce. — Ca^'ities  increase 
in  size  by  the  gradual  necrosis  of  their  inner 
wall ;  by  the  fusion  of  adjacent  excavations ; 
and  by  their  encroachment  upon  fresh 
bronchial  territories,  which  become  the  seat 
of  similar  ulceration. 

Retrocession  of  vomicce.— Ihe  contraction 
of  cavities  is  essentially  due  to  the  shrinking 
of  their  capsule.    This  force  is  assisted  in 
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some  cases  by  the  expansion  of  the  neigh- 
bouring spongy  tissue,  or  even  of  the  hyper- 
trophied  healthy  hing ;  in  other  cases  by  the 
constricting  pressure  from  a  thick  zone  of 
fibrous  tissue ;  indirectly  also  by  the  faUing- 
in  of  the  ribs,  by  the  rise  of  the  diaphragm, 
and  by  the  abimdant  growth  of  new  fibrous 
tissue  in  the  thickness  of  the  pleural  ad- 
hesions. 

The  retraction  towards  the  root  of  the 
•lung,  which  is  so  commonly  observed  in 
chronic  vomicae,  is  partly  due  to  the  inflam- 
matory thickening  and  shortening  of  the 
bronchus;  it  is  often  opposed  by  adhesions 
of  the  corresponding  pulmonary  surface  to 
the  chest-wall. 

In  their  contracted  state  vomicae  may 
remain  dormant  for  years.  Final  obliter- 
•ation  is  rarely  attained,  chiefly  owing  to 
their  deficient  granulating  power,  and  to  the 
superficial  necrosis  of  their  opposed  surfaces, 
both  these  conditions  being  the  outcome  of 
imperfect  drainage. 

Consequences  of  Excavation. — Amongst 
the  general  consequences.-of  pulmonary  ex- 
cavation are  loss  of  breathing-surface ; 
exhausting  suppxuration,  often  leading  to 
lardaceous  degeneration  of  the  organs ;  and 
tuberculosis.  The  chief  local  consequences 
are  secondary  deposits  (pneumonic  or  tuber- 
cular) in  the  healthy  portions  of  the  lungs, 
as  a  result  of  the  inhalation  of  the  secretion 
of  cavities,  and  of  other  products.  Lastly, 
as  the  resiilt  of  the  contraction  of  cavities, 
we  meet  with  local  shrinking  of  the  limg 
and  collateral  emphysema;  various  involu- 
tions of  the  pTihnonary  surface ;  various 
deformities  of  the  thorax,  &c. 

Among  the  fatal  accidents  incidental  to 
excavation  rupture  of  anetu-ysms  has  already 
been  referred  to.  Perforation  of  the  lung, 
leading  to  pneumothorax,  is  a  danger  special 
to  the  more  insidious  varieties,  in  which  the 
softening  is  rapid,  whilst  the  inflammation  is 
of  low  type  and  xmaccompanied  with  the 
usual  tissue-reaction  on  the  part  of  the  limg 
and  pleura. 

Diagnosis.  — The  ordmary  methods  of 
physical  examination,  by  which  the  presence 
of  cavities  may  be  detected,  are  described  in 
other  articles  (see  Phthisis;  and  Physical 
Examination).  A  few  points  only  claim 
specially  to  be  noticed.  Cavernous  sounds 
are  seldom  given  by  cavities  smaller  than  an 
ordinary  filbert,  probably  owing  to  the  small 
size  of  their  bronchus.  Cavities  even  of 
larger  size  are  not  infrequently  completely 
masked  by  the  interposition  of  spongy  tissue ; 
this  is  more  especially  the  case  in  the  tuber- 
ctdar  forms.  In  the  opposite  condition  of 
cirrhosis,  cavernous  sounds  may  be  absent 
or  very  feeble,  in  consequence  of  deficient 
inspiratory  movements.  Lastly,  the  acci- 
dental blocking  of  a  bronchus  may  suspend 
for  a  time  aU  auscultatory  evidence  of  ex- 
cavation.   The  distance  of  the  vomica  from 


the  surface  may  be  roughly  estimated  from 
the  intensity  of  the  sounds;  its  degree  of 
fulness  from  their  liquid  character ;  the 
smoothness  of  its  walls  from  their  amphoric 
nature;  its  compressibility  by  surrounding 
spongy  substance,  and  its  elastic  resiliency, 
from  the  suction-sound  sometimes  heard 
during  the  respiratory  pause  following  cough, 
aptly  termed  by  Dr.  Mitchell  Bruce  the 
indiarubber-ball  sound. 

A  determination  of  the  extent  of  the  vomica 
can  generally  be  attained  by  careful  inves- 
tigation. Sometimes,  however,  cavernous 
sounds  are  propagated  beyond  the  excavated 
region  by  consoUdation.  Occasionally  they 
are  re-echoed  at  a  symmetrical  point  in  the 
sound  lung,  especially  at  the  base.  Phantom- 
caverns  of  this  nature  may  be  suspected 
whenever  absolute  identity  in  the  position 
and  in  the  auscultatory  quality  of  the  sounds 
on  either  side  coincides  with  great  disparity 
in  percussion-resonance  and  in  vocal  fre- 
mitus. 

Valuable  information  is  derivable  firom 
the  sputa.  Abundant  purulent  discharge 
always  indicates  an  active  condition;  if 
mixed  with  much  mucus,  it  points  to  a  co- 
existing bronchial  catarrh;  if  shreddy  and 
foetid,  to  a  cavity  of  some  magnitude,  imper- 
fectly drained.  The  intimate  admixture  of 
blood  indicates  a  congested  state  of  the 
membrane.  From  the  presence  of  abundant, 
well-preserved,  elastic  elements  it  is  possible 
to  diagnose  the  moister  forms  of  necrosis; 
caseous  lumps  argue  the  existence  of  caseous 
pneumonia ;  the  expectoration  of  calcareous 
particles  shows  that  excavation  is  progressing 
at  the  expense  of  more  or  less  fibrosed  tissue 
resulting  from  former  disease ;  and  the  dis- 
covery of  bacilli  of  tubercle  removes  all 
doubt  as  to  the  specific  nature  of  the  affec- 
tion. Lastly,  the  cessation  of  aU  secretion 
is  indicative  of  a  perfect  quiescence  of  the 
vomica. 

Prognosis. — In  cavities  not  due  to  phthisis, 
the  absence  of  the  constitutional  element 
greatly  favomrs  recovery ;  and  their  progress 
is  mainly  governed  by  the  nature  of  their 
cause,  by  their  size,  by  their  situation,  and 
by  other  influences  enumerated  below. 
Where  healing  is  much  delayed  in  such 
cases,  the  eventual  development  of  phthisis 
is  rendered  probable. 

The  prognosis  of  phthisical  vomicae  is  in- 
timately bound  up  with  the  prognosis  of 
phthisis,  a  subject  too  wide  for  discussion 
here,  but  fully  treated  in  the  article  Phthisis, 
and  in  Dr.  James  Pollock's  work  on  The 
Elements  of  Prognosis  in  Consumption. 
Most  imfavourable  are  the  vomicae  due  to  a 
breaking  up  of  tubercvdo-pneumonic  deposits. 
Vomicae  originating  in  pure  tubercle,  although 
they  may  contract,  seldom  heal.  "Where 
haemorrhage  occurring  in  a  hmg  apparently 
quite  free  from  disease  subsequently  leads 
to  excavation,  the  closure  of  the  cavity  is 
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encouraged  by  the  contraction  which  cha- 
racterises these  cases.  But  the  pneumonic 
class,  which  comprises  the  most  rapidly  fatal 
cases  of  excavation,  also  supphes  the  most 
striking  instances  of  recovery.  There  exists 
a  large  cUnical  group  in  which  the  affection 
is  limited  to  a  small  portion  of  one  lung,  and 
in  which  the  disease  is  rather  local  than 
constitutional.  On  careful  analysis  of  these 
favourable  cases,  the  chief  elements  of  their 
fortunate  termination  will  be  found  to  be 
the  following:  (1)  unilateral  character  of 
the  affection;  (2)  its  small  extent;  (3)  com- 
paratively rapid  occurrence  of  softening; 
(4)  complete  removal  of  the  whole  consoli- 
dation ;  (5)  absence  of  close  adhesions  to  the 
thoracic  parietes;  and  (6)  facilities  afforded 
for  collateral  expansion. 

Treatment. — The  ideal  treatment  of  cavi- 
ties would  have  for  its  objects :  (1)  to  re- 
store healthy  action  to  their  surface ;  (2)  to 
prevent  a  stagnation  of  their  secretions ;  and 
(3)  to  encourage  their  contraction. 

For  the  fulfilment  of  these  indications 
various  surgical  measures  have  been  prac- 
tised :  (1)  free  incision  and  injections 
(Barry,  1727) ;  (2)  paracentesis  (Eamadge, 
1836) ;  (3)  free  incision  and  drainage 
(Hastings  and  Storks,  1845) ;  (4)  paracen- 
tesis and  injections  (Mosler,  1873) ;  (5) 
needle-injections  of  medicated  fluids  (Pepper, 
1874) ;  (6)  the  resection  of  ribs  over  the  site 
of  a  vomica,  proposed  by  Neve  (1887),  and 
carried  out  by  Quincke  (1888). 

Much  was  once  expected  of  modern  sur- 
gery in  the  treatment  of  excavating  disease 
of  the  lung.  Hitherto,  however,  there  exists 
but  meagre  evidence  to  show  that  any  good 
has  resulted  from  surgical  interference,  and 
the  range  within  which  such  interference  is 
justifiable  is  very  limited. 

The  ordinary  methods  of  treatment  com- 
prise, in  addition  to  the  use  of  constitutional 
remedies : — 

(1)  Treatment  by  inhalation  of  medicated 
spray,  of  medicated  vapours,  of  air  charged 
with  the  natural  exhalations  from  the  sea, 
from  pine-forests,  &c.  See  Inhalation  ;  and 
Climate,  Treatment  of  Disease  by. 

(2)  Treatment  by  posture,  sometimes 
facilitating  the  drainage  of  cavities. 

(3)  Treatment  directed  to  the  enlarge- 
ment of  the  thorax  and  to  the  expansion  of 
the  lungs,  such  as  exercise  of  the  thoracic 
muscles,  inhalation  of  rarefied  air,  and  espe- 
cially residence  at  high  altitudes. 

Wm.  Ewart. 

VOMIT  :  Examination  of  Vomited 
Matters. — Vomited  matters  may  consist 
either  of  substances  present  in  the  stomach 
when  vomiting  begins,  or  of  substances  en- 
tering it  during  the  process.  Those  present 
in  the  stomach  when  vomiting  begins  include 
articles  of  food  and  drink,  drugs,  poisons,  or 
other  ingesta,  more  or  less  altered  by  diges- 


tion or  fermentation;  saUva,  epithelium, 
mucus,  pus,  or  blood  from  the  nasal  pas- 
sages, mouth,  pharynx,  or  oesophagus  ;  fluid 
or  mucus  secreted  by  the  stomach  itself, 
epithelium-ceUs,  casts  of  tubules,  or  even 
shreds  of  gastric  mucous  membrane,  blood 
more  or  less  altered  proceeding  from  the 
walls  of  the  stomach,  cells,  or  small  pieces 
from  morbid  growths,  and  occasionally,  as 
mentioned  by  Sir  Eichard  Quain,  the  whole 
of  a  pedunculated  morbid  growth ;  fungi,  as 
torulse  and  sarcinas ;  parasitic  worms ;  bile ; 
pancreatic  juice ;  pus  from  abscess  of  the 
stomach  or  liver;  or  faeculent  matter  from 
the  intestine.  During  votwitvng  much  saliva 
may  be  swallowed;  and  bile,  pancreatic 
juice,  pus  or  faeces,  not  originally  present 
in  the  stomach,  may  be  pressed  into  it  by 
the  straining.  Effusion  of  blood  into  its 
cavity  may  also  be  caused  by  the  efforts  of 
retching. 

Method  of  Examination. — In  examin- 
ing the  vomited  matters  it  is  advisable,  first, 
to  separate  the  larger  pieces  of  undigested 
food  by  filtering  the  vomit  through  canvas 
or  muslin. 

The  solid  residue  may  be  investigated  by 
washing  the  larger  pieces  and  tearing  them 
up,  or  making  sections  of  them,  so  that 
their  nature  may  be  ascertained.  Partially 
digested  curd  is  sometimes  not  very  easy  to 
recognise.  If  a  large  quantity  of  mQk  have 
been  drunk  at  one  time,  the  curd  which  it 
forms  in  the  stomach  may,  when  vomited, 
have  the  appearance  of  a  piece  of  thick, 
dense,  grey  felt. 

The  filtrate  should  be  put  into  a  conical 
glass  and  allowed  to  settle.  The  reaction  of 
the  fluid  is  to  be  ascertained  by  Utmus  paper. 
The  presence  of  free  hydrochloric  acid  may 
be  tested  for,  by  putting  one  drop  into  a 
watch-glass  containing  a  1  per  cent,  solu- 
tion of  tropeolin,  the  yellow  colour  of  which 
is  converted  into  a  wine-red  if  hydrochloric 
acid  be  present.  Another  test  is  a  solution 
of  phloroglucin  two  parts,  vanillin  one  part, 
and  absolute  alcohol  thirty  parts.  A  few 
drops  of  this  are  placed  with  an  equal  bulk 
of  the  filtrate  in  a  porcelain  dish  and  gently 
heated.  If  hydrochloric  acid  be  present  a 
deep  or  bright  red  colour  is  produced ;  if  it  is 
absent  the  colour  is  brownish-red  or  brown. 
The  total  acidity  may  be  estimated  by  filter- 
ing, and  adding  a  standard  solution  of  caustic 
soda  or  potash  to  a  measinred  quantity  of 
the  filtrate,  until  it  is  neutraUsed.  For  the 
methods  of  examining  more  particularly  the 
various  acids — lactic,  acetic,  butyi'ic,  &c. — 
and  other  volatile  substances,  see  Stomach, 
Diseases  of :  4.  Cancer. 

To  ascertain  the  presence  of  pepsin  in  the 
vomit  we  add  to  it  its  own  bulk  of  dilute 
hydrochloric  acid  (ten  minims  of  diluted 
hydrochloric  acid,  B.P.,  to  an  ounce  of 
water)  and  a  flock  of  fibrin  or  a  piece  of 
hard-boiled  white  of  egg;  let  it  stand  for 
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several  hoxirs  in  a  warm  place ;  and  then 
see  whether  or  not  the  fibrin  or  albumen  is 
dissolved. 

To  test  for  trypsin,  we  proceed  in  the 
same  manner,  but  use  the  vomit  without  the 
addition  of  acid ;  and  if  it  be  aheady  acid, 
neutralise  it  with  bicarbonate  of  sodium. 

To  test  for  rennet,  we  add  some  neu- 
traHsed  filtrate  to  some  neutral  milk,  and  let 
the  mixture  stand  at  98°  for  half  an  hour. 
If  rennet  is  present  coagulation  will  occur. 

To  test  the  vomit  for  peptone,  we  must 
put  some  of  it  into  a  small  dialyser,  and  let 
it  stand  for  some  hours.  We  then  add  to 
the  water  in  which  the  dialyser  has  stood, 
solution  of  corrosive  sublimate,  which  gives 
a  precipitate  with  peptones ;  or  some  liquor 
potassse  and  a  drop  of  very  dilute  sulphate 
of  copper  solution,  which  gives  a  precipitate 
dissolving  on  shaking,  and  forming  a  red  so- 
lution, changing  to  purple  when  more  copper 
is  added. 

Bile  is  tested  for  in  the  filtered  liquid  by 
Gmelin's  and  Pettenkofer's  tests. 

For  blood  in  the  vomit,  ^see  H^matemesis. 

If  the  vomited  matter  be  too  thick  to  allow 
the  sediment  to  subside,  a  httle  of  it  should 
be  mixed  with  some  distilled  water  and  al- 
lowed to  settle.  A  drop  of  the  sediment  is 
then  to  be  examined  microscopically;  and 
the  examination  is  facilitated  by  adding  to 
one  specimen  a  drop  of  iodine  solution,  and 
to  another  a  drop  of  aniline  red  or  blue  solu- 
tion. The  substances  most  likely  to  occur 
are  partially  digested  fibres  of  voluntary  or 
involimtary  muscle,  elastic  fibres,  connective- 
tissue  bundles  from  meat  in  the  food,  spiral 
fibres  and  green  chlorophyll-granules  from 
vegetables,  starch-graniiles  (stained  blue  by 
iodine),  torulse  or  sarcinae,  blood-corpuscles, 
leucocytes,  scaly  epithehum  from  the  mouth,  j 
cylindrical  epithehum  from  the  stomach,  and  1 
casts  of  the  gastric  follicles — sometimes 
fibrinous,  sometimes  composed  of  cells  and  ' 
granules  which  take  up  the  anihne  colour 
and  are  thus  rendered  more  easily  visible. 

Poisons   in  vomited  matters   must  be 
searched  for  by  special  chemical  methods. 

Clinical  and  Pathological  Indica- 
tions.— If  the  vomited  food  be  imchanged, 
or  but  little  changed,  it  indicates  either  that 
the  vomiting  has  occurred  soon  after  a  meal, 
or  that  the  secretion  of  gastric  juice  is  de- 
ficient either  in  quantity  or  in  quality.  The 
food  is  usually  comparatively  httle  changed 
in  nervous  vomiting,  or  in  cancer  of  the  car- 
diac extremity  of  the  stomach.  In  vomiting 
from  cancer  of  the  pylorus,  or  duodenal 
ulceration,  the  food  is  much  more  digested, 
as  it  remains  much  longer  in  the  stomach! 
If  undigested  food  be  vomited  some  hours 
after  a  meal,  the  vomit  should  be  examined 
in  order  to  ascertain  whether  pepsin  or  acid 
be  deficient.  Complete  absence  of  hydro- 
chloric acid  has  been  observed  in  cases  of 
cancer  and  amyloid  degeneration  of  the 


stomach,  and  a  deficiency  of  this  acid  has 
been  found  experimentally  in  acute  ansemio 
and  febrile  conditions.  Abnormal  acidity 
from  fermentation  of  saccharine  or  farina- 
ceous articles  of  food,  and  the  consequent 
production  of  acetic,  lactic,  and  butyric  acids, 
occurs  in  chronic  catarrhal  conditions.  In 
some  cases  of  gastric  catarrh  starch  appears 
to  undergo  a  mucous  fermentation,  and  large 
quantities  of  glairy  material  are  formed. 
"When  fermentation  has  gone  on  to  a  great 
extent,  the  vomit  may  have  a  yeasty  look, 
and  should  then  be  examined  for  sarcinae 
and  torulse.  See  Sabcina;  Toeula;  and 
Stomach,  Diseases  of:  7.  Dilatation. 

Sometimes  large  quantities  of  a  watery 
fluid  are  vomited.  This  is  occasionally  alka- 
Une  or  neutral,  contains  potassium  sulpho- 
cyanide,  and  digests  starch.  It  consists  of 
sahva,  which  has  been  secreted  abundantly 
on  account  of  reflex  irritation  arising  from 
the  stomach,  and  swallowed.  At  other  times 
it  is  strongly  acid,  and  appears  to  be  secreted 
by  the  stomach.  Sometimes  the  vomit  ap- 
pears to  be  a  mixture  of  both  of  these  fluids. 
Such  vomiting  may  occur  from  nervous  dis- 
turbance of  the  stomach,  but  may  be  symp- 
tomatic also  of  catarrh,  ulcer,  or  cancer. 
Mucus  in  the  vomit  indicates  catarrh  of  the 
gastric  mucous  membrane ;  and  the  more 
acute  the  inflammation,  the  more  leucocytes 
occur  in  the  mucus.  Bile  may  be  vomited 
pure,  in  the  form  of  a  tasteless  golden-yellow 
substance  like  yolk  of  egg,  from  the  action 
of  poisons,  but  this  rarely  happens.  Vomit- 
ing of  bile,  more  or  less  green  and  diluted, 
or  mixed  with  digestive  secretions  or  food, 
occurs  as  a  symptom  in  congestion  of  the 
liver ;  but  it  may  take  place  in  all  kinds  of 
vomiting,  whatever  its  cause.  Large  quan- 
tities of  bile,  mixed  vtath  the  secretions  from 
the  mouth  and  stomach,  and  forming  a  grass- 
green  liquid  {vomitus  cBruginosus),  may  be 
vomited  in  peritonitis  and  cerebral  affec- 
tions. The  vinriter  has  also  observed  this 
character  of  vomit  in  opium-eaters.  Con- 
stant absence  of  bile,  when  vomiting  is  per- 
sistent, points  to  pyloric  stenosis.  Pus  may 
get  into  vomit  from  the  bursting  of  an 
abscess  in  the  mouth  or  tonsils ;  it  some- 
times, though  rarely,  may  arise  from  an 
abscess  in  the  walls  of  the  stomach;  but  it 
is  more  likely  to  come  from  abscess  of  the 
liver.  Blood  vomited  in  large  quantity,  and 
of  a  •  bright  red  colour,  usually  indicates 
ulceration  of  the  stomach  or  cirrhosis  of  the 
hver.  More  or  less  altered,  and  in  smaller 
quantity,  it  occurs  in  the  diseases  just  men- 
tioned, and  also  in  cancer  and  yellow  fever 
{see  Black  Vomit;  and  Yellow  Fever). 
It  may  also  be  present  in  hysterical  persons 
who  have  swallowed  blood,  obtained  froin 
external  sources,  or  by  sucking  hollow  teeth. 
Cancer-cells  in  the  vomited  matters  are  dia- 
gnostic of  the  presence  of  mahgnant  disease. 

T.  Lauder  Brunton. 
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VOMITING  (Lat.  wwo).— Synon.  : 
Ft.  Vomissement ;  Ger.  Erhrechen. 

Definition.— Forcible  expulsion  of  the 
contents  of  the  stomach  through  the  oeso- 
phagus. 

jEtiology  and  Pathology. — Two  things 
are  necessary  in  vomiting,  namely,  squeezing 
of _  the  stomach,  and  relaxation  of  its  cardiac 
orifice.  Although  the  muscular  fibres  of  the 
stomach  itself  may  contract  under  the  action 
of  emetics,  they  seem  to  be  unable  to  expel 
its  contents  imless  aided  by  external  pressure, 
for  when  the  muscles  of  the  abdomen  are 
cut  across  vomiting  does  not  occur.  When 
the  diaphragm  and  abdominal  muscles  are 
paralysed,  vomiting  is  impossible,  though 
the  stomach  may  be  in  active  movement. 
The  stomach  is  not  necessary  to  vomiting, 
which  will  occur  when  that  organ  is  excised, 
and  a  simple  bladder  tied  in  its  place ;  but 
when  the  stomach  is  present,  mere  pressure 
upon  it  by  the  diaphragm  and  abdominal 
muscles,  as  in  coughing,  does  not  expel  its 
contents.  In  vomiting,  the  contents  of  the 
stomach  are  squeezed  out  of  it  by  the 
mechanical  pressure  of  the  diaphragm  and 
abdominal  parietes  contracting  simulta- 
neously. When  these  muscles  contract,  if 
the  cardiac  orifice  of  the  stomach  remains 
closed,  an  ineffectual  effort  at  vomiting,  or 
retching,  occurs  ;  but  if  the  cardiac  orifice 
dilate,  the  gastric  contents  are  expeUed. 
The  cardiac  orifice  is  relaxed  by  means  of 
the  longitudinal  fibres,  which  run  along  the 
imder  end  of  the  oesophagus  below  the 
diaphragm,  and  then  radiate  completely  over 
the  stomach.  When  they  contract  they 
dilate  the  cardiac  orifice,  and  at  the  same 
time  aid  the  evacuation  of  the  stomach  by 
drawing  the  whole  viscus  towards  the  dia- 
phragm. In  the  act  of  vomiting,  then,  the 
simultaneous  contraction  of  three  sets  of 
muscles  is  required:  (1)  of  the  diaphragm, 
(2)  of  the  abdominal  wall,  and  (3)  of  the 
muscular  fibres  just  mentioned  in  the 
stomach  itself.  The  movements  of  these 
muscles  are  coordinated  by  a  nervous  centre, 
situated  in  the  floor  of  the  fourth  ventricle 
in  the  medulla  oblongata.  This  centre  is 
closely  associated  with,  though  of  course  not 
identical  with,  the  respiratory  centre.  The 
motor  impulses  from  this  centre  are  sent  to 
the  abdominal  muscles,  diaphragm,  stomach, 
and  oesophagus,  by  the  intercostal,  phrenic, 
and  pneumogastric  nerves  respectively."  The 
reasons  for  supposing  that  the  nervous 
centre  for  vomiting  is  closely  associated  with 
the  respiratory  centre,  are  that  the  move- 
ments of  vomiting  are  modified  respiratory 
movements,  that  emetics  excite  the  respira- 
tory centre,  and  that  their  action  is  usually 
preceded  by  increased  respiratory  movement, 
while  depression  of  the  activity  of  the 
respiratory  centre  stops  vomiting.  When 
the  blood  is  rendered  very  arterial  by  ex- 
cessive respiration,  a  condition  of  apncea,  in 


which  no  need  of  respiration  is  felt,  and  no 
respiratory  movements  are  made,  is  pro- 
duced  ;  but  if  emetics  are  then  injected  into 
the  veins,  respiration  not  only  becomes  more 
frequent,  but  apncea  can  no  longer  be  in- 
duced, unless  the  activity  of  the  respiratory 
centre  be  lowered  by  narcotics. 

The  vomiting  centre  is  usually  excited  to 
action  by  irritation  of  certain  afferent  nerves 
These  may  act  either  directly  upon  it,  or 
through  the  medium  of  the  brain.  The 
nerves  of  special  sense  act  through  the  brain. 
The  sight  of  a  disgusting  object,  a  dis- 
agreeable stench,  or  an  impleasant  taste,  may 
excite  vomiting,  and  it  may  also  be  produced 
by  the  simple  thought  of  such  subjects. 
A  blow  on  the  head,  or  inflammation  of  the 
brain  or  its  membranes,  also  excites  vomiting. 
According  to  Budge,  the  cerebral  centres  for 
the  movements  of  the  stomach  are  in  the 
right  corpus  striatum,  and  especially  in  the 
right  optic  thalamus.  When  these  parts  are 
irritated  the  stomach  moves.  Irritation  of 
the  corresponding  parts  on  the  left  side  of 
the  brain  does  not  affect  the  stomach. 
Vomiting  occurs  in  certain  cerebral  con- 
ditions, either  affecting  the  brain  itself  or  its 
membranes,  such  as  cancer  or  tubercle  of 
the  brain,  apoplexy,  cerebellar  haemorrhage, 
softening  of  the  cerebral  substance,  some- 
times encephaHtis,  poisoning  by  narcotics, 
melancholia,  profuse  haemorrhage,  or  tuber- 
cular meningitis.  It  is  also  one  of  the 
symptoms  of  Meniere's  disease  of  the  semi- 
circular canals.  It  also  occurs  in  various 
diseases,  in  which,  however,  it  is  difficult  to 
say  whether  the  vomiting  be  due  to  direct 
affection  of  the  brain  itself,  or  to  reflex  action 
upon  it  firom  other  organs.  Such  diseases 
are  typhus,  plague,  yellow  fever,  cholera, 
and  the  cold  stage  of  ague.  Very  painful 
impressions  on  sensory  nerves  tliroughout 
the  body  may  excite  vomiting.  This  is  seen 
in  cases  of  loose  cartilages  in  the  knee,  in 
dislocation  of  a  joint,  or  in  a  painful  wound 
or  operation.  Here,  also,  it  is  uncertain 
whether  the  vomiting  be  produced  through 
a  direct  connexion  of  sensory  nerves  with 
the  vomiting  centre,  or  whether  the  irrita- 
tion acts  indirectly  through  the  cerebrum. 

Certain  afferent  nerves  appear  to  have  a 
more  direct  connexion  with  the  vomiting 
centre  than  others,  and  these  require  special 
consideration : — 

(1)  Branches  of  the  glosso-pharyngeal 
nerve  to  the  soft  palate,  the  root  of  the 
tongue,  and  the  pharynx. — These  parts  have 
a  very  close  connexion  with  the  vomiting 
centre,  and  tickling  them  with  the  finger  or 
with  a  feather  is  one  of  the  readiest  means 
of  inducing  vomiting. 

We  find  vomiting  occurring  in  inflamma- 
tion of  the  soft  palate  or  tonsils,  and  also  of 
the  pharynx,  especially  in  children. 

(2)  The  nerves  of  the  stomach.— The 
sensory  nerves  of  the  stomach  are  chiefly 
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branches  of  the  vagi,  but  they  belong  partly 
also  to  the  sympathetic  system.  When  the 
vagi  are  cut,  vomiting  becomes  difficult,  but 
efforts  at  retching  occur,  and  the  writer  has 
seen  vomiting  take  place  from  the  action  of 
emetics  after  section  of  the  vagi.  It  is 
therefore  evident  that  irritation  of  the 
stomach  produces  vomiting  reflexly  through 
other  nerves  than  the  vagi.  Vomiting  may 
occiur  from  irritant  substances  in  the  stomach, 
whether  introduced  into  the  stomach,  or 
formed  within  it ;  from  irritation  within  the 
stomach,  due  to  an  inflamed  or  irritated 
condition  of  its  walls ;  or  from  mechanical 
pressure,  from  without  or  from  within.  Thus 
it  may  occur  from  the  presence  of  undigested 
food,  from  irritating  substances  produced  by 
imperfect  digestion,  or  from  irritant  poisons 
within  the  stomach.  It  may  be  due  to 
catarrh  or  congestion  of  the  mucous  mem- 
brane itself,  to  softening  of  the  mucous 
membrane,  or  to  ulcer  or  cancer  in  the 
gastric  wall.  It  may  be  produced  by  extreme 
distension  of  the  stomach,  by  gas,  Uquids,  or 
sohds  ;  by  compression  of  a  part  of  it  within 
the  body,  as  in  hernia  of  the  stomach;  or 
by  the  pressure  of  a  tumour  upon  it.  It 
may  be  caused  by  violent  compression 
externally  with  the  hands  ;  by  the  pressure 
of  a  too  tightly  laced  corset ;  by  the  pressure 
against  the  abdominal  walls  of  hard  tools 
or  benches  in  certain  trades.  It  frequently 
occurs  in  cough,  especially  the  cough  of 
phthisis;  but  here  it  is  probable  that  the 
vomiting  is  due  partly  to  the  violent  com- 
pression between  the  diaphragm  and  ab- 
dominal walls,  and  partly  to  the  congestion 
of  the  vessels  which  the  continued  interrup- 
tion of  the  cfrculation  during  the  fit  of 
coughing  brings  on. 

(8)  The  nerves  of  the  liver  and  gall-ducts. — 
These  consist  chiefly  of  branches  of  the  vagus 
and  sympathetic.  From  irritation  of  them 
vomituig  occurs  in  hepatitis,  or  during  the 
passage  of  a  biliary  calculus.  It  is  from  irri- 
tation of  these  branches,  also,  that  vomiting 
may  occur  in  pleurisy  of  the  right  side,  the 
congestion  of  the  pleura  on  the  upper  sur- 
face of  the  diaphragm  having  led  to  con- 
gestive changes  in  the  hver. 

(4)  Intestinal  nerves. — Ligature  of  the 
intestine  in  animals  produces  vomiting, 
which  is  arrested  by  dividing  the  nerves 
passing  from  the  ligatured  parts.  In  man  it 
is  the  almost  invariable  accompaniment  of 
strangulated  hernia  or  intussusception,  and 
it  may  even  occur  in  obstruction  of  the  bowel 
by  fecal  matters  in  cases  of  obstinate  consti- 
pation. It  also  takes  place  in  peritonitis 
from  irritation  of  these  nerves. 

(5)  _  The  renal  nerves. —Vomiting  occurs 
from  untation  of  these  nerves,  as  by  calculi 
in  the  pelvis  of  the  kidney  or  passing  down 
the  ureter,  and  also  in  nephritis. 

(6)  Vesical  nerves.— Jjo.  cystitis  vomiting 
occurs.    It  may  possibly  be  due,  however. 


not  to  irritation  of  the  vesical  nerves,  but  to 
extension  of  inflammation  to  neighbouring 
parts. 

(7)  Uterine  nerves. — Irritation  of  these 
nerves  is  one  of  the  commonest  causes  of 
reflex  vomiting.  It  may  be  produced  in 
animals  on  irritation  of  the  uterine  plexus, 
and  occurs  in  the  human  subject  during 
pregnancy  or  in  metritis. 

(8)  Ovarian  nerves. — Vomiting  is  a  symp- 
tom of  inflammation  of  the  ovaries. 

(9)  The  nerves  of  the  testicle. — A  blow  on 
this  organ  tends  very  readily  to  produce 
nausea  and  vomiting. 

The  cause  of  vomiting  in  sea-sichness  is 
uncertain ;  but  it  appears  to  the  writer  to  be 
partly  due  to  the  condition  of  the  nerve- 
centres,  and  partly  to  that  of  the  viscera. 
See  Sea- Sickness. 

Treatment. — The  treatment  of  vomiting  is 
to  be  directed  to  two  ends — (1)  to  remove  the 
cause  if  possible  ;  and  (2)  to  lessen  the  irri- 
tability of  the  vomiting  centre.  The  chief 
drugs  which  lessen  the  irritability  of  the 
vomiting  centre  are  opium,  morphine,  bro- 
mide of  potassium,  chloral  hydrate,  and  prob- 
ably, also,  hydrocyanic  acid  and  belladonna. 
Strychnine  and  small  doses  of  ipecacuanha 
are  also  useful  in  vomiting,  and  they  prob- 
ably owe  their  power  to  their  action  on  the 
vomiting  centre.  Most  of  these  drugs  have 
a  local  sedative  action  on  the  stomach,  and 
therefore  it  is  advantageous  to  give  them  by 
the  mouth  when  possible.  Even  when  the 
stomach  is  very  irritable,  they  may  be  re- 
tained by  giving  them  in  a  concentrated 
form.  When  the  stomach  will  not  retain 
them,  they  must  be  given  by  the  rectum  or 
by  subcutaneous  injection.  In  sea-sickness 
the  effect  of  the  position  of  the  head  is  some- 
times^ very  marked,  and  the  vomiting  may 
occasionally  be  arrested  completely  by  re- 
moving all  pillows  and  putting  the  head  on 
a  level  Math,  or  rather  lower  than,  the  body. 

In  cases  of  disease  of  the  brain  or  its  mem- 
branes, where  it  is  difficult  or  impossible  to 
remove  the  cause,  we  must  try  to  lessen  the 
congestion  by  means  of  leeches  and  cold  ap- 
plications to  the  head ;  and  also  to  soothe 
the  vomiting  centre  by  diluted  hydrocyanic 
acid,  or  by  bromide  of  potassium.  At  the 
same  time,  however,  considerable  benefit  is 
obtained  from  the  use  of  remedies  which  act 
locally  on  the  stomach,  these  seeming  to  have 
some  reflex  effeqt  upon  the  vomiting  centre. 
One  of  the  most  useful  is  ice,  which  may  be 
constantly  sucked,  and  also  swallowed  in 
small  lumps.  Where  the  vomiting  is  depen- 
dent on  the  action  of  the  poisons  circulating 
in  the  blood,  as  in  the  later  stages  of  contract- 
ing kidney,  we  must  endeavour  to  eliminate 
these  by  increasmg  the  action  of  the  kidneys 
and  of  the  skin.  In  vomiting  dependent  on 
inflammation  of  the  mouth  and  fauces,  we 
lessen  the  frritability  by  soothing  or  astrin- 
gent gargles,  confections,  or  glycerine.  A 
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confection  or  glycerine  is  often  better  than  a 
gargle,  inasmuch  as  it  remains  longer  attached 
to  the  parts,  and  thus  exercises  a  more  pro- 
longed effect  upon  them.  When  vomiting  is 
due  to  irritant  substances  in  the  cavity  of  the  ' 
stomach,  such  as  indigestible  food,  and  acrid 
fluids  or  poisons,  it  is  best  treated  by  evacu- 
ating them.  A  large  draught  of  lukewarm 
water,  alone  or  mixed  with  a  teaspoonful  of 
mustard,  is  one  of  the  best  means.  Large 
draughts  of  warm  water  alone,  even  if  they 
are  not  ejected,  may  give  relief  by  diluting 
the  acrid  substances  in  the  stomach  so  much 
as  to  prevent  their  irritating  the  mucous 
membrane.  In  this  way  they  sometimes 
relieve  sick-headaches.  It  is  of  great  im- 
portance sometimes,  not  only  to  prevent  the 
formation  of  acrid  substances  by  slow  and 
imperfect  digestion,  but  to  prevent  the 
mechanical  irritation  of  the  mucous  mem- 
brane by  undigested  food.  For  example,  we 
not  infrequently  notice  that  sickness  and 
vomiting  wiU  occur  in  susceptible  individuals 
after  meals  containing  such  substances  as 
are  not  only  slowly  digested,  but  are  swal- 
lowed in  lumps.  Examples  of  these  are  un- 
cooked apples  and  cheese,  or  even  potatoes, 
especially  when  imperfectly  boUed  or  new. 
These  articles,  instead  of  being  crushed  to  a 
powder  by  the  teeth,  are  swallowed  in  lumps 
of  considerable  size,  and  apparently,  instead 
of  passing  the  pylorus,  are  retained  in  the 
stomach,  and,  partly  by  the  mechanical 
irritation,  and  partly  by  their  giving  rise  to 
acrid  products,  cause  sickness.  Milk,  when 
swallowed  in  large  draughts,  or  when  there 
is  too  much  acidity  in  the  stomach,  instead 
of  falling  in  fine  flakes  will  coagulate  in  large 
lumps,  which  have  a  similar  effect  to  cheese. 
To  prevent  this  it  is  advisable  to  mix  the 
milk  with  soda-water  or  lime-water,  or  to 
take  it,  as  in  the  whey  cure,  by  sipping. 

When  vomiting  is  due  to  slow  or  imper- 
fect digestion,  which  allows  decomposition 
or  fermentation  of  food  to  take  place  in  the 
stomach,  it  may  be  arrested  by  improving 
the  digestion.  Thus  five  grains  of  calomel, 
by  acting  on  the  stomach  through  the  liver, 
may  arrest  vomiting ;  and  tincture  of  wal- 
nut (the  active  principle  of  which,  juglandin, 
is  an  hepatic  stimulant)  has  also  been  recom- 
mended. Pepsin  also,  by  facihtating  diges- 
tion, may  prevent  vomiting ;  and  bitters,  such 
as  calumba,  may  do  so  by  preventing  putre- 
faction or  fermentation. 

When  decomposition  or  fermentation  of 
food,  with  formation  of  acrid  or  irritating 
products,  has  once  set  in,  it  may  continue  a 
long  time,  as  the  organisms  which  cause  it 
remain  constantly  in  the  stomach,  and  renew 
the  process  in  every  fresh  supply  of  food.  It 
may  be  stopped  by  antiseptics.  Where  the 
vomited  matters  are  frothy  and  yeasty-look- 
ing, the  sulphurous  acid  of  the  Pharmacopoeia, 
in  doses  of  one  fluid  drachm,  diluted  with  half 
a  wine-glassful  of  water,  often  arrests  such 


vomiting  like  a  charm.  Creasote  has  a 
similar'  action,  but  possibly  has  some  addi- 
tional action  on  the  nervous  system,  as  it  is 
useful  even  in  cases  where  the  vomiting  does 
not  appear  to  be  due  to  decomposition  of 
food.  In  dilatation  ot  the  stomach  these 
antiseptics  may  fail,  and  the  best  results  are 
obtained  by  washing  out  the  stomach  by  a 
syphon-apparatus.    See  Lavage. 

For  the  treatment  of  irritant  poisoning,  see 
Poisons. 

When  the  mucous  membrane  of  the 
stomach  itself  is  inflamed  or  irritated,  we 
must  try  to  lessen  the  irritation.  The  best 
drugs  for  this  purpose  are  ice,  diluted  hydro- 
cyanic acid,  opium,  and  bismuth.  The  insolu- 
ble salts  of  bismuth,  and  especially  the  sub- 
nitrate,  are  to  be  preferred  to  the  solutions ; 
and  it  is  advisable  to  combine  them  with 
magnesia,  potash,  soda,  or  carbonate  of  hme, 
according  to  the  condition  of  the  intestines, 
preferring  the  magnesia  when  the  bowels  are 
confined,  and  carbonate  of  lime  when  they 
are  too  loose.  Sometimes  the  tendency  to 
vomit  is  increased  by  lying  on  the  right  side. 
This  is  probably  partly  due  to  the  drag  of  the 
stomach  itself  upon  the  cardiac  extremity, 
and  partly  to  the  diflBculty  with  which  gaseous 
eructations  escape  from  the  stomach  in  this 
position.  When  there  is  a  tendency  to  vomit, 
therefore,  the  patient  should  he  down  on  the 
left  side  after  a  meal.  In  the  vomiting  of 
hepatitis,  in  addition  to  opium  and  diluted 
hydrocyanic  acid,  we  may  use  ice-water,  or 
ice  swallowed,  and  leeches  over  the  hver.  In 
bihary  calculus,  we  may  give,  along  with 
opium,  a  full  dose  of  ether  internally,  and  in 
addition  may  employ  ether  or  chloroform  by 
inhalation  ;  similar  treatment  may  be  adopted 
in  cases  of  renal  calculus. 

In  intussusception  or  hernia  we  must  re- 
move the  cause,  if  possible.  In  peritonitis 
full  doses  of  opium  are  best.  For  the  vomit- 
ting  in  cystitis  and  ovarian  diseases  we  must 
lessen  the  sensibihty  of  the  vomiting  centres 
by  the  drugs  already  mentioned,  and  treat 
the  local  conditions. 

In  the  vomiting  of  pregnancy  we  trust 
partly  to  the  drugs  already  mentioned  to  act 
on  the  vomiting  centre,  and  partly  to  local 
applications.  It  is  sometimes  arrested  by 
the  apphcation  of  a  10  per  cent,  solution  of 
nitrate  of  silver  to  the  os  uteri,  or  by  shght 
detachment  of  the  membranes  aroimd  the 
margin  of  the  internal  os.  Where  aU  other 
methods  fail,  the  induction  of  premature 
labour  must  be  resorted  to.  See  Pregnancy, 
Diseases  and  Disorders  of. 

T.  Lauder  Brunton. 

VOYAGES.— See  Sea- Voyages. 

VULVA,  Diseases  of.— Synon.  :  Fr. 

Maladies  de  la  Vulve ;  Ger.  Krankheiten  der 
Schamritze— The  vulva  or  external  genitals 
of  the  female  comprise  all  the  structures 
external  to  the  hymen,  having  the  navicular 
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fossa  and  perinfeiim  behind,  the  urethral  ori- 
fice, vestibule,  clitoris,  and  mons  Veneris  in 
front,  and  at  the  two  sides  the  nymphse  and 
labia  majora.  These  organs  may  be  the  seat 
of  many  diseases,  which  will  be  described  in 
the  following  order : — 

1.  Atresia  Vulvse. — Closure  of  the  geni- 
tal fissure  is  sometimes  found  as  a  congenital 
malformation.  This  is  usually  of  itself  of  no 
great  importance,  as  it  is  almost  always  asso- 
ciated with  other  defects  in  development,  as 
with  atresia  ani,  hermaphroditisms,  and  ex- 
troversion of  the  bladder.  Acquired  atresia 
results  from  jnismanagement  of  infantile 
vulvitis,  from  injuries  of  the  pudenda  in 
childhood,  or  from  cicatrisation  following 
upon  some  ulcerative  process.  It  may  give 
rise  to  trouble  in  mictiurition  if  the  urethral 
orifice  be  involved.  In  rare  cases  it  is  only 
after  puberty  that  trouble  arises,  from  reten- 
tion of  the  menses,  or  after  marriage,  from 
dyspareunia ;  or  even  during  labour,  from 
narrowness  of  the  orifice  delaying^he  escape 
of  the  infant.  In  the  sHghter  and  more 
recent  cases,  where  the  labia  have  only  been 
agglutinated,  they  may  be  torn  apart  by 
pressure  with  the  thumbs ;  or  by  passing  a 
probe  or  sound  behind  the  line  of  adhesion, 
and  tearing  it  up  with  the  handle  of  a  scalpel, 
or  with  the  nail.  Where  the  union  has  be- 
come organised,  the  edge  of  the  knife  must 
be  employed.  In  any  case  the  patient  should 
be  anaesthetised;  and  care  must  be  taken 
subsequently  to  prevent  the  reproduction  of 
the  adhesions. 

2.  Inflammation. — Synon.  :  Vulvitis. — 
Inflarmnation  of  the  vulva  may  be  (a)  general ; 
or  (6)  localised. 

{a)  Generalvulvitis. — This  variety  is  found 
affecting  the  apposed  aspects  of  the  labia,  and 
the  whole  of  the  mucous  surface  they  en- 
close, up  to  the  borders  of  the  hymen.  It 
may  be  due  to  gonorrhoeal  infection,  in  which 
case  the  catarrhal  process  is  apt  to  extend  to 
the  urethra  and  the  vagina.  In  infants  and 
young  children  of  strumous  constitution,  it 
sometimes  arises  from  exposure  to  cold,  want 
of  cleanliness,  or  irritation  fi-om  ascarides 
that  have  passed  out  of  the  anus.  In  the 
adult  it  may  result  from  injury,  or  rude 
coition  ;  or  from  the  escape  of  acrid  uterine 
or  vaginal  discharges.  It  shows  itself  with 
heat,  and  tenderness,  or  sometimes  itching  in 
the  part ;  a  discharge  of  viscid  glairy  mucus 
bathes  the  surfaces,  which  sometimes  be- 
comes purulent,  and  glues  together  the  labia. 
AVhen  the  labia  are  separated  the  seat  of  the 
mischief  is  exposed,  and  is  seen  to  be  red. 
and  sometimes  resentful  of  touch.  Apart 
from  the  constitutional  remedies  that  may  be 
indicated_  in  individual  cases,  the  treatment 
consists  in  keeping  the  parts  at  rest,  and 
carefully  clean ;  and  in  bathing  or  douching 
the  surface  with  hot  water,  followed  by  an 
astringent  lotion  or  dusting  powder. 

(6)  Localised  vuhiHs.— The  vulvitis  may 
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be  localised — (a)  in  the  vestibule  ;  (8)  in  the 
navicular  fossa ;  or  (y)  in  the  muciparous 
follicles  and  glands,  and  especially  in  the 
Bartholinian   glands.     (a)  and  occur 
under  the  same  conditions  as  the  more  dif- 
fused inflammation,  and  may  be  a  source  of 
considerable  distress  in  walking  or  when  the 
part  is  touched,  without  being  attended  by 
any  leucorrhoeal  discharge.    Such  cases  re- 
quire the  same  treatment  as  cases  of  general 
vulvitis;  only  it  is  important  to  make  the 
appUcations  directly  to  the  affected  spot,  and 
hence  it  is  usually  best  to  apply  sulphate  of 
copper  in  the  form  of  a  solid  crystal,  (y) 
Inflammation  in  the  Bartholinian  glands  is 
the  commonest  cause  of  labial  abscess.  It 
may  attack  females  at  any  age,  but  is  most 
frequently  seen  in  women  from  twenty  to 
thirty,  whether  married  or  immarried.  It 
may  arise   during  pregnancy,   and  some 
women  are  hable  to  repeated  attacks,  the 
glands  becoming  swollen  and  cystic  when- 
ever the  patient  gets  a  chill.    In  some  cases 
there  is  profuse  secretion,  which  escapes 
freely.    Far  more  frequently  the  swelling  in 
the  lining  of  the  duct  leads  to  occlusion. 
This  occlusion  is  in  some  instances  transi- 
tory, and  when  the  swelling  in  the  duct  and 
around  its  orifice  subsides,  the  secretion  that 
had  accumulated  escapes.  In  other  instances 
the  duct  becomes  permanently  closed.  These 
are  the  cases  where  the  patient  acquires  a 
swelling  in  the  labium  majus  of  the  affected 
side,  varying  in  size  from  a  pigeon's  to  a 
hen's  egg.    The  accumulated  fluid  may  be 
clear  and  limpid  ;  but  often  it  is  turbid  and 
distinctly  purulent.    In  aU  the  suppurative 
cases,  if  the  cyst  be  evacuated  through  a 
smaU  opening,  the  fluid  is  apt  to  reaccumu- 
late,  and  the  cyst  walls  are  now  more  likely 
to  be  the  seat  of  a  mischievous  inflammation. 
So  that  the  treatment  consists,  first,  in  trying 
to  reduce  the  inflammation  with  hot  fomen- 
tations or  poultices,  perhaps  aided  by  seda- 
tive lotions  containing  belladonna  or  lauda- 
num, with  the  view  of  getting  the  orifice 
relaxed;  and  where  the  contents  do  not  es- 
cape through  the  duct,  the  cyst  should  be 
freely  opened,  and  the  cavity  cauterised. 
Huguier's  suggestion,  to  extirpate  the  gland, 
is  not  ordinarily  required,  especially  if  the 
evacuation   be  effected  with   a  Paquelin's 
thermo-cautery,  which  first  makes  a  large 
and  safe  cut  into  the  cyst,  and  can  then  be 
applied  to  the  interior,  so  as  to  destroy  the 
secreting  surface. 

Specific  inflammations. — The  specific  in- 
flammations, gonorrhoeal  and  syphilitic,  are 
treated  of  in  their  respective  articles.  But 
it  is  to  be  noted  that  the  vulva  may  be  the 
seat  of  erysipelas ;  and  female  children  have 
sometimes  suffered  from  a  gangrenous  vul- 
vitis or  noma,  of  the  same  nature  as  the 
noma  of  the  mouth  and  cheeks,  which  may 
come  on  after  some  of  the  eruptive  fevers, 
such  as  scarlatina,  and  require  the  same 
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kind  of  treatment,  with  chlorate  of  potassium 
and  tincture  of  the  perchloride  of  iron  and 
stimulants,  from  an  early  stage  of  the 
mischief. 

3.  Eruptions. — Various  forms  of  erup- 
tion may  be  met  with  in  the  vulva,  some- 
times on  the  nymphse  or  internal  aspect  of 
the  labia  majora,  sometimes  on  the  external 
aspect,  and  extending  to  the  mons  Veneris, 
or  inside  of  the  thighs.  The  commonest  are 
eczema,  erythema,  herpes,  'prwrigo,  and  acne. 
They  are  diagnosed  and  treated  in  the  same 
way  as  the  same  affections  in  other  situa- 
tions. It  is  to  be  remembered,  however, 
that  the  tendency  to  chronicity,  which  is  a 
marked  feature  of  inflammatory  processes 
in  the  sexual  apparatus  generally,  is  apt  to 
show  itself  in  these  vulvar  eruptions,  and 
that  patients,  from  motives  of  delicacy,  are 
apt  to  allow  them  to  remain  untreated  for 
too  great  a  length  of  time.  Further,  many 
of  them  give  rise  to  itching;  which  tempts 
the  patient  to  rub  and  scratch  herself  to 
obtain  relief,  and  may  thus  cause  pruritus. 

4.  Pruritus. — ^Etiology. — Itching  of  the 
vulva  is  a  not  infrequent  symptom  of  some 
of  the  eruptive  and  inflammatory  affections 
of  the  part,  either  when  these  are  healing  or 
have  got  into  a  chronic  stage ;  and  it  may 
remain  as  a  permanent  trouble  after  healing 
has  taken  place,  if  the  patient  have  ac- 
quired the  habit  of  reUeving  herself  by  fric- 
tion. Sometimes  it  is  reflex,  from  oxyuric 
irritation  in  the  rectum,  or  when  the  worms 
have  travelled  from  the  anus  to  the  vulva. 
Or  it  may  be  associated  with  disease  of  the 
vagina  or  uterus,  as  in  cases  of  chronic 
colpitis  or  carcinoma  of  the  cervix,  in  which 
the  itching  may  either  be  due  to  irritation 
from  the  nature  of  the  discharge,  or  be  a 
reflex  phenomenon.  In  some  instances  it 
can  be  traced  to  circulatory  disturbance  in 
the  labia,  as  when  the  veins  are  enlarged, 
and  in  the  congestion  of  early  pregnancy. 
In  others  the  renal  secretion  is  at  fault ;  and 
it  is  such  a  common  phenomenon  in  women 
who  are  the  subjects  of  diabetes  mellitus, 
that  in  every  patient  who  suffers  from 
pruritus  vulvae,  the  urine  should  be  tested 
for  sugar.  Lastly,  there  are  some  cases  that 
can  only  be  described  as  idiopathic. 

Symptoms. — The  itching  may  be  localised 
on  the  internal  aspects  of  the  nymphse,  or  of 
the  labia  majora,  or  around  the  chtoris  or 
the  perinseum.  In  most  cases  of  long  stand- 
ing it  becomes  diflused  aU  around  to  the 
anus  and  inside  of  the  thighs.  Sometimes 
it  is  temporary,  as  in  the  pruritus  of  preg- 
nancy, which  passes  off  under  careful  manage- 
ment in  a  few  weeks,  or  in  rarer  cases  during 
the  puerperium ;  in  other  patients  it  becomes 
chronic,  and  constitutes  one  of  the  most  dis- 
tressing troubles  to  which  a  woman  is  liable. 
The  itching  may  come  on  only  occasionally. 
For  the  most  part  it  is  hkeliest  to  prove  dis- 
tressing when  the  patient  is  warm,  as  at 


bedtime,  or  after  exercise;  but  with  some 
the  feeling  is  never  quite  in  abeyance,  and 
the  patient  has  the  almost  constant  desire  to 
reheve  herself,  as  for  a  time  she  can  do,  by 
scratching  or,  rather,  rubbing  the  parts  with 
her  dress  or  a  towel,  until  the  pain  over- 
comes the  feeling  of  itch,  or  sometimes  tmtil 
the  collapse  consequent  on  the  onanistic 
orgasm  which  she  has  involuntarily  pro- 
duced, renders  her  for  a  time  less  sensitive 
to  her  trouble.  The  result  of  such  friction, 
however,  is  to  keep  up  the  local  irritation; 
so_  that  even  in  cases  where  there  may  not 
originally  have  been  any  local  pathological 
change,  but  where  the  itching  and  friction 
have  persisted  for  months  or  years,  the  skin 
and  mucous  membrane  become  thickened 
and  indurated,  and  a  condition  resembling 
that  of  a  chronic  eczema  becomes  induced. 
In  several  cases  the  writer  has  seen  epi- 
theliomatous  nodules  develop  at  the  sides  of 
the  chtoris  and  in  the  vestibule. 

Treatment.— When  diabetes  mellitus  is 
present  it  must  be  combated;  and  if  the 
patient  is  gouty,  or  have  her  urine  too  acid 
or  alkaline,  these  conditions  must  be  rectified. 
Morbid  processes  that  may  be  present  in  the 
vulva  or  other  neighbouring  structures  must 
be  treated  according  to  the  requirements  of 
the  case.  A  carefully  regulated  non-stimu- 
lating diet  should  be  enjoined,  and  a  due 
amount  of  exercise.  The  internal  remedies 
that  have  been  found  most  helpful  are 
bromide  of  potassimn  and  arsenic.  Then, 
for  the  rehef  of  the  itching,  the  patient  must 
be  warned  against  the  danger  of  rubbing  the 
parts,  and  be  taught  to  soothe  it  by  bathing 
with  very  warm  or  sometimes  with  cold 
water,  and  drying  the  parts  with  a  soft 
towel  or  napkin.  It  can  be  stiU  better 
allayed  by  mopping  with  a  lotion  containing 
infusion  of  tobacco  or  belladonna  or  opium ; 
or  by  applying  afterwards  a  piece  of  lint 
soaked  in  black  lotion,  or  a  lotion  of  acetate 
of  lead.  The  most  effectual  sedatives  are 
ointments  containing  sulphur,  camphor,  tar, 
carbolic  acid,  thymol,  iodide  of  lead,  per- 
chloride of  mercury,  bismuth,  prussic  acid, 
iodoform  (deodorised  with  tonquin  bean),  or 
cocaine.  In  several  otherwise  intractable 
cases,  patients  in  private  practice  and  in  the 
Buchanan  ward  of  the  Eoyal  Infirmary  of 
Edinburgh  have  been  cured  by  ablation  of 
the  chtoris  and  surrounding  mucous  mem- 
brane, as  far  back  as  the  vaginal  orifice,  and 
bringing  the  raw  surfaces  together  by  means 
of  catgut  sutures. 

5.  Tumours. — The  following  enlarge- 
ments may  be  found  in  the  vulva : — 

(a)  Sypertrophy. — The  chtoris  has  some- 
times been  found  of  a  size  sufficient  to  cause 
discomfort,  and  warrant  its  removal.  Far 
more  frequently  the  nymphse  are  of  unusual 
dimensions,  their  margins  projecting  beyond 
the  labia,  and  then  they  are  liable  to  become 
the  seat  of  ulcerative  processes,  and  require 


VULVA,  DISEASES  OF 


WATEE  BEASH  1213 


to  be  trimmed,  which  may  be  done  with  the 
knife  or  scissors,  but  better  with  the  thermo- 
cautery. Enlargements  of  the  labia  majora, 
in  the  form  of  elephantiasis,  are  met  with 
among  Hindu  women.  The  mass  is  some- 
times of  enonnous  size,  and  in  consequence 
of  the  calibre  of  the  nutrient  vessels,  ablation 
is  apt  to  be  attended  with  dangerous  htemor- 
rhage,  so  that  the  application  of  an  elastic 
hgature  is  in  most  cases  the  best  means  of 
effecting  its  removal. 

(6)  Hernia.  —  Hernial  protrusions  may 
occur  into  the  labia,  and  be  foimd  among  the 
swellings  of  this  part.  The  detection  and 
treatment  are  to  be  effected  and  conducted 
as  in  the  case  of  other  hemise. 

(c)  Cysts. — Cystic  swellings  are  found  in 
the  upper  part  of  the  labia,  when  the  canal 
of  Nuck  becomes  the  seat  of  an  accumulation 
of  fluid,  which  corresponds  to  hydrocele  of 
the  cord  in  the  male  ;  or  lower  down,  when 
the  duct  of  a  Bartholinian  gland  has- become 
occluded,  and  the  secretion  of  the  acini  accu- 
mulates so  as  to  distend  the  gland  without  its 
becoming  inflamed.  If  a  complete  aspiration 
in  either  case  is  not  followed  by  perfect  cure, 
and  the  fluid  reaccumulates,  as  it  is  apt  to  do, 
the  second  tapping  should  be  accompanied 
with  an  injection  of  iodine ;  and  in  the  case 
of  the  Bartholinian  cyst,  the  wall  of  which  is 
formed  of  a  mucous  rather  than  of  a  serous 
membrane,  the  evacuation  may  require  to  be 
effected  through  a  larger  opening,  and  fol- 
lowed by  the  appUcation  of  a  more  powerful 
escharotic. 

{d)  New  •  growths.  —  Various  neoplasms 
may  have  their  seat  in  the  vulva.  At  the 
orifice  of  the  urethra  not  infrequently  small 
red  fleshy  growths,  the  so-called  urethral 
caruncles,  make  their  appearance.  They  are 
sometimes  imattended  with  any  symptom ; 
more  frequently  they  cause  intense  suffering 
during  micturition,  during  coitus,  or  when  the 
patient  takes  exercise.  The  pain  is  usually 
referred  to  the  urethral  orifice,  but  it  is  some- 


times reflected  to  distant  parts,  as  to  the 
heel.  Belief  from  suffering  may  be  tempo- 
rarily obtained  by  application  of  sulphate  of 
copper  or  nitrate  of  silver ;  but  cure  is  only 
effected  by  removal  of  the  growth.  It  is 
imperatively  necessary  to  remove  not  only 
the  small  red  body,  but  the  portion  of  the 
urethra  from  which  it  springs,  and  the  raw 
surface  should  be  freely  cauterised  if  the 
ablation  have  not  been  effected  with  a 
thermo-cautery.  Specific  swellings,  warty 
or  gummatous,  are,  of  course,  frequently  to 
be  met  with  on  the  vulva.  Lipomata  some- 
times grow  under  the  skin  of  the  labia 
pudendi.  More  frequently  fibromata  occur, 
which  may  attain  considerable  size,  and 
demand  removal.  Lastly,  the  law  that  car- 
cinomata  have  a  predilection  for  surfaces 
where  a  transition  takes  place  from  one 
variety  of  epithehimi  to  another,  is  illus- 
trated by  the  frequency  with  which  differ- 
ent forms  of  cancer  affect  the  vulva.  Their 
development,  symptoms,  and  treatment  pre- 
sent no  special  features.  Only  it  is  well 
to  remember  that  when  the  mischief  is  met 
with  in  a  stage  where  there  is  still  hope  of  its 
eradication,  it  is  best  to  effect  the  removal 
of  the  neoplasm  by  some  of  the  bloodless 
methods  with  which  modern  surgery  has 
become  familiar.  The  tissues  in  which  the 
growth  develops  are  very  vascular;  and 
whilst  in  some  situations — as  at  and  around 
the  clitoris — it  is  comparatively  easy  to 
control  haemorrhage  by  pressure  against  the 
pubic  bones,  in  the  parts  immediately  to  the 
side  and  back  of  the  vaginal  aperture  the 
bleeding  from  a  cut  surface  is  apt  to  be  un- 
controllable and  dangerous.  Hence  com- 
mencing carcinomata  ought  to  be  extirpated 
vsdth  the  ecraseur,  or,  better  still,  with 
Paquelin's  thermo-cautery,  which  is  the  most 
serviceable  of  all  instruments  for  the  removal 
of  the  different  varieties  of  neoplasm  that 
infest  the  vulva. 

Alexander  Eussell  Simpson. 
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■WAKJJPULNESS.— See  Sleep,  Dis- 
orders of. 

WARTS  See  Vereuoa. 

WASTING,— A  synonym  for  atrophy. 
See  Atrophy,  General;  and  Atrophy,  Local. 

WASTING  PALSY.— A  synonym  for 
progressive  muscular  atrophy.  See  Pro- 
gressive Muscular  Atrophy. 


WATER,  -ffiltiological  Relations 
of.— See  Disease,  Causes  of;  and  Public 
Health. 

WATER,    Therapeutics    of.  — See 

Baths  ;  Hydrotherapeutios  ;  Mineral 
Waters;  Sea-air,  Sea-baths;  and  Tem- 
perature. 

WATER  BRASH. — A  popular  synonym 
for  pyrosis.    See  Pyrosis. 
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WATER  CAI^KER.— A  synonym  for 
cancrum  oris.    See  Cancrum  Obis. 

WATER  -  ON  -  THE  -  BRAIN.  —  A 

popular  name  for  hydrocephalus.  See 
Meninges,  Cerebral,  Inflammation  of, 
Tubercular  ;  and  Hydrocephalus,  Chronic. 

WATERS,  MINERAL— See  Mineral 
Waters. 

WAXY  DISEASE.— One  of  the  sy- 
nonyms for  albuminoid  disease.  See  Albu- 
minoid Disease. 

WEAL,    WALE,    or  WHEAL.— 

This  is  an  old-English  word  signifying  the 
mark  of  a  stripe,  that  is,  the  prominent  pale 
ridge  caused  by  the  stroke  of  a  lash  upon  the 
skin.  In  Medicine  the  term  is  applicable 
especially  to  the  prominent  risings  of  a 
lengthened  figure  which  are  met  with  in 
urticaria,  in  contradistinction  to  the  button- 
like tubercles  or  protuberances  of  that 
affection.    See  Urticaria. 

WEILBACH,  in  Nassau,  Germany. 

Sulphur  waters.    See  Mineral  Waters. 

WEN. — A  poptdar  term  for  a  tumour 
of  the  integument,  without  reference  to  its 
pathological  structure.  Wens  are  commonly 
fleshy  or  encysted ;  in  the  latter  case  pro- 
ceeding from  distension  of  the  sac  or  excre- 
tory duct  of  a  cutaneous  gland,  more  espe- 
cially a  sebaceous  gland. 

WESTON-SUPER-MARE,  in  Som- 
erset.— A  fresh,  open,  marine  climate.  Ex- 
posure W.  Prevailing  winds  S.W.  Mean 
temperature  for  the  year  49-8°  F.  See 
Climate,  Treatment  of  Disease  by. 


WET  -  PACK. 

peutics. 


See  Hydrotheba- 


WEYMOUTH,  in  Dorset.— A  bright, 
open,  marine  cUmate.  Exposure  E.  Mean 
temperature  for  the  year  50'1°  F.  See 
Climate,  Treatment  of  Disease  by. 

WHEEZING.— A  peculiar  sound,  of  a 
dry  piping  or  whistling  character,  which  may 
be  heard  in  connexion  with  the  respiratory 
organs  during  the  act  of  breathing,  and  caused 
by  certain  forms  of  obstruction  to  the  passage 
of  air.  See  Asthma,  Spasmodic  ;  Bronchi, 
Diseases  of;  and  Physical  Examination. 

WHIFFING.— A  peculiar  quality  of  a 
murmur  heard  in  connexion  with  the  heart 
and  vessels.  See  Heart,  Valves  and  Ori- 
fices OF,  Diseases  of;  and  Physical  Ex- 
amination. 

WHIP- WORM. —This  term  is  not  in- 
frequently applied  to  the  small  human  nema- 
tode that  is  better  known  to  the  profession 
as  the  Trichocephalus  dispar.  See  Entozoa. 


WHITLOW 

WHISPERING  PECTORILOQUY. 

A  form  of  pectoriloquy  in  which  the  whis- 
pered voice  is  distinctly  heard.  See  Pec- 
toriloquy ;  and  Physical  Examination. 

WHITE  GUM.— A  popular  name  for 
the  white  form  of  strophulus,  S.  albidus. 
See  Strophulus. 

WHITE  LEG.— A  common  name  for 
phlegmasia  dolens.  See  Phlegmasia  Dolbns. 

I  WHITE  SWELLING.— A  common 
name  for  scrofulous  or  tuberculous  disease 
of  a  joint.    See  Joints,  Diseases  of. 

WHITES. — A  common  name  for  leu- 
i  corrhcea.    See  Lbucorrhcea. 

I 

WHITLOW.— Synon.  :  Paronychia;  Fr. 
Panaris ;  Tourniole  ;  Ger.  Paronychia. 

Definition. — Whitlow  is  a  term  some- 
what loosely  applied  to  any  acute  inflam- 
mation of  the  finger  or  thumb  which  tends 
rapidly  to  terminate  in  suppuration,  and  is 
not  limited  to  the  matrix  of  the  nail,  in 
which  case  it  would  be  called  onychia. 

Whitlow  may  be  divided  into  four  chief 
varieties,  but  these  often  merge  into  one 
another :  (1)  Paronychia  Ungualis ;  (2)  Par- 
onychia Cellulosa;  (3)  Paronychia  Tend  in  - 
osa ;  and  (4)  Paronychia  Osseosa. 

1.  Paronychia  Ungualis.  —  Synon.  : 
Superficial  Whitlow  of  Abernethy. — This 
form  is  limited  to  the  ungual  phalanx.  The 
skin  only  is  affected,  and  frequently  at  the 
side  of  the  nail.  It  commences  usually  as 
the  result  of  some  slight  injury,  such  as  a 
bruise  or  puncture,  or  from  the  inoculation 
of  septic  or  other  irritating  matter.  The 
first  signs  are  heat,  tenderness,  and  itching 
in  the  inflamed  part.  The  pain  is  not  severe. 
On  the  third  or  fourth  day  pus  forms,  raising 
the  epithelium  fi-om  the  cutis  vera.  As  the 
pus  cannot  point,  through  the  dead  cuticle,  it 
remains  pent  up,  and  the  tension  so  caused 
increases  the  pain,  and  if  unrelieved  leads 
to  further  ulceration  of  the  true  skin,  the 
pus  then  finding  its  way  into  the  cellular 
tissue  beneath.  The  whitlow  then  merges 
into  the  second  variety.  It  may  also  spread 
to  the  matrix  of  the  nail,  and  so  become 
complicated  with  onychia.  If  relieved  early, 
by  cutting  away  the  cuticle  which  has  been 
raised  by  the  pus,  it  seldom  leads  to  any 
unpleasant  consequences. 

Treatment.  —  The  treatment  consists  in 
bathing  the  finger  frequently  in  hot  water, 
and  applying  lint  soalced  in  hot  water,  which 
is  cleaner  and  better  than  a  poultice.  A 
combination  of  equal  parts  of  glycerine  and 
extract  of  belladonna  will  be  found  an  in- 
valuable application,  frequently  cutting  the 
inflammation  short,  and  always  relieving 
the  pain.  As  soon  as  there  is  any  sign  of 
the  cuticle  being  raised  by  fluid  beneath,  it 
should  be  cut  away  with  a  pair  of  scissors, 
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or  a  razor  or  sharp  knife.  An  incision  is 
never  necessary. 

A  form  of  superficial  whitlow  is  sometimes 
seen  occurring  without  any  apparent  cause, 
and  attacking  one  finger  after  another.  The 
fluid  beneath  the  cuticle  is  not  always  purulent 
— sometimes  being  merely  albuminous,  and 
mixed  with  flakes  of  lymph.  It  never  leads 
to  any  deep  suppm-ation.  It  is  most  common 
in  children  and  females,  and  is  consequent 
upon  general  debility.  It  is  described  by 
the  French  under  the  nanae  of  tourniole  or 
panaris  plilycUndide.  It  is  a  troublesome 
affection,  and  diflicult  to  get  rid  of.  Tonics 
and  iron  are  the  most  important  remedies. 
Sometimes  arsenic  is  of  use. 

2.  Paronychia  Cellulosa.  —  The  in- 
flammation in  this  variety  commences  in  the 
cellular  tissue  of  the  pulp  of  the  ungual 
phalanx.  It  arises  almost  invariably  as  the 
result  of  some  shght  puncture  or  other  injury, 
or  as  the  consequence  of  neglecting  the  variety 
just  described.  The  tip  of  the  finger  is 
swollen,  tense,  and  excessively  tender.  There 
is  severe  burning,  throbbing  pain;  and  pos- 
sibly red  lines  are  observed  spreading  from 
the  inflamed  part  in  the  course  of  the  lym- 
phatics. There  is  more  or  less  fever,  with 
general  constitutional  disturbance.  Pus  forms 
by  the  third  or  fourth  day.  It  tends  to  point 
through  the  skin,  but  the  thick  cuticle  usu- 
ally resists  its  pressure  for  some  time,  and 
if  this  be  not  cut  away  early  the  gravest 
results  may  ensue.  The  pus  may  find  its 
way  into  the  sheath  of  the  flexor  tendons; 
or  the  bone  may  be  exposed,  and  necrosis 
may  follow,  the  disease  then  merging  into 
the  two  following  varieties.  If  an  incision 
be  made  about  the  fourth  or  fifth  day,  a 
large  slough  wQl  usually  be  found  beneath 
the  skin. 

Treatment.  —  A  firee  incision  must  be 
made  longitudinally  into  the  pulp  of  the 
finger  as  soon  as  the  condition  is  recognised, 
and  by  this  means  all  complications  wiU  be 
averted.  If  the  pus  have  already  found  its 
way  through  the  cutis,  and  be  pent  up  beneath 
the  epidermis,  it  is  often  sufficient  merely  to 
cut  away  the  loosened  cuticle  with  scissors. 
In  other  respects  the  treatment  is  the  same 
as  for  the  first  variety. 

3.  Paronychia  Tendinosa.— Synon.  : 
Thecal  Abscess.  —  This  is  usually  classed 
with  whitlow,  and  is  often  secondary  to  the 
other  varieties.  It  frequently  begins,  how- 
ever, as  a  primary  inflammation  of  the 
sheath  of  the  flexor  tendons.  It  is  supposed 
by  some  to  be  related  to  erysipelas,  and  in 
many  cases  it  probably  is  so ;  but  frequently 
its  cause  is  uncertain.  It  may  arise  from  a 
wound  opening  the  sheath  of  the  tendon, 
but  then  would  hardly  be  called  a  whitlow. 
The  whole  finger  swells,  and  becomes  tense 
and  red.  The  pain  is  most  severe,  usually 
shootmg  up  the  hand  and  arm.  Pus  forms 
early,  and,  if  not  evacuated  by  incision,  ex- 


poses the  bones,  destroys  the  tendons,  burrows 
into  the  joints,  and  rapidly  destroys  the  fin- 
ger. If  afi'ecting  the  thumb  or  little  finger, 
the  sheaths  of  which  are  continuous  with 
the  common  sheath  at  the  wrist,  the  sup- 
pm-ation rapidly  extends  to  the  palm  of  the 
hand,  and  to  the  forearm  above  the  annular 
ligament.  The  wrist -joint  may  then  be 
opened,  and  destruction  of  the  whole  hand 
result.  The  constitutional  disturbance  and 
fever  are  usually  very  marked.  The  disease 
is  most  common  after  middle  life,  and  in 
patients  of  a  broken  constitution.  The  af- 
fected finger  or  hand  seldom  recovers  perfect 
utflity ;  and  death  is  not  uncommon,  either 
from  exhaustion  or  from  some  secondary 
comphcation. 

Treatment.  —  Hot  baths  to  the  hand, 
fomentations  and  poultices,  and  free  and 
early  incisions  are  required.  Glycerine  and 
extract  of  belladonna  is  a  most  useful  appli- 
cation. Stimulants,  good  diet,  and  tonics 
are  always  necessary. 

4.  Paronychia  Osseosa. — This  is  a 
comparatively  rare  variety  of  whitlow,  arising 
sometimes  from  injury,  sometimes  without 
apparent  cause.  It  is  an  acute  inflammation 
of  the  periosteum  of  the  ungual  phalanx. 
It  is  characterised  by  redness  and  swelling, 
with  most  intense  aching  and  tensive  pain, 
and  acute  tenderness.  If  an  incision  be 
made  as  soon  as  pus  is  recognised,  the  bone 
will  be  found  to  be  already  bare  and  ne- 
crosed. This  condition  can  only  be  averted 
by  cutting  down  to  the  bone  before  sup- 
puration has  occurred,  and  this  is  rarely 
possible. 

Treatment. — This  is  the  same  as  in  the 
other  varieties,  namely,  hot  applications  and 
free  incisions.  The  necrosed  phalanx  must 
be  removed  as  soon  as  it  is  loose.  If  more 
than  one  phalanx  be  aiSfected,  amputation 
may  be  necessary. 

One  or  two  points  common  to  the  treat- 
ment of  all  varieties  of  whitlow  require  further 
notice.  All  incisions  should  be  made  as  far 
as  possible  in  the  middle  line,  so  as  to  avoid 
wounding  the  digital  arteries.  The  sheath 
of  the  flexor  tendons  should  on  no  account 
be  opened,  unless  there  is  pus  within  it.  In 
all  doubtful  cases  an  anaesthetic  should  be 
administered,  the  limb  made  bloodless  by 
Esmarch's  method,  and  the  incision  carried 
carefully  towards  the  flexor  tendons.  In 
this  way  the  exact  situation  of  the  pus  can 
with  certainty  be  ascertained,  and  an  im- 
necessary  woimd  of  the  sheath  of  the  tendon 
avoided.  Incisions  are  frequently  made  into 
the  pulp  of  the  ungual  phalanx  of  the  finger 
when  the  pus  is  really  on  the  dorsum.  This 
arises  from  the  sense  of  fluctuation  yielded 
by  a  swollen  finger  covered  by  somewhat 
thick  cuticle.  In  all  cases  the  cuticle  should 
be  cut  away  as  soon  as  it  is  loose,  and  not 
allowed  to  harlg  about  in  shreds  caked  with 
putrid  pus  and  linseed  meal.    The  best 
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application  in  all  cases  is  boric  lint,  three  or 
four  layers  thick,  wetted  with  hot  water,  and 
covered  by  oiled  silk  and  cotton  wool.  This 
is  perfectly  clean,  and  in  every  way  as 
eliicient  as  a  poultice.  Soaking  the  hand 
frequently  for  an  hour  at  a  time  in  an  arm- 
bath  usually  gives  great  relief  in  the  more 
severe  forms.  Marcus  Beck. 

WHOOPING  -  COUGH.  —  Synon.  : 
Kin-cough;  Hooping-cough;  Pertussis;  Fr. 
Coqucluche ;  Ger.  KeucJihusten. 

Definition. — An  infectious  specific  disease, 
chiefly  affecting  children,  lasting  six  or  eight 
weeks,  rarely  attacking  the  same  person 
twice,  and  accompanied  by  a  peculiar  spas- 
modic cough.  The  cough,  not  characteristic 
till  the  second  week,  comes  on  suddenly  with 
quick,  short,  forcible  expirations,  and  flushed 
face ;  then  a  long,  shrill  inspiration,  or 
whoop  occurs.  Several  of  such  coughing 
efforts  in  repeated  paroxysms  foUow,  the 
attack  ending  in  the  expulsion  of  viscid 
mucus,  or  in  vomiting,  A  return  of  cough 
is  readily  excited  for  some  time  after  the 
disease  has  subsided. 

^Etiology. — Infectious  particles  thrown 
off  by  the  cough,  and  carried  to  the  air- 
passages  of  the  susceptible,  there  fixing  and 
multiplying,  set  up  the  same  series  of  dis- 
turbances by  which  they  are  produced, 
and  reproduce  abundantly  more  infectious 
material.  Whooping-cough  occurs  in  epi- 
demics, chiefly  prevalent  in  the  spring, 
extending  over  a  large  part  of  any  town  or 
district  associated  by  various  means  of  inter- 
commimication,  such  as  common  educational 
establishments ;  and  it  spreads  as  long  as 
young  children  who  have  not  had  the  disease 
before  are  brought  within  its  influence.  For  a 
disease  of  this  kind,  attacking  the  respiratory 
surfaces,  and  there  exciting  a  specific  secre- 
tion, with  violent  cough  to  scatter  it,  a  more 
widely  diffused  air-borne  infection  might  be 
imagined  than  for  other  infectious  diseases  ; 
but  there  is  no  proof  that  such  infection  is 
ever  carried  across  any  wide  distance.  What 
the  limit  may  be  for  such  transportation  is 
quite  uncertain :  a  child  at  school  commonly 
takes  it  near  at  hand,  as  from  another  in  the 
same  class ;  in  crowded  tenements  all  are 
not  seized  at  once. 

From  the  reception  of  infection  to  the 
evidence  of  its  effects,  an  interval  for  incuba- 
tion always  intervenes.  When  children  are 
said  to  have  been  attacked  soon  after  exposure 
to  keen  air,  this  has  only  roused  into  activity 
a  cause  already  in  operation.  Some  quality 
of  the  air  or  season  may  act  as  a  predisposing 
cause.  Certain  bodily  states — the  condition 
of  ceething,  and  that  left  after  measles  and 
some  other  diseases — predispose  the  mucous 
surfaces  to  receive  and  foster  the  germs  of 
whooping-cough.  This  infection  is  often 
received  with  that  of  measles,  and  the  cha- 
racteristic cough  of  the  one  disease  is  not 


recognised  till  the  rash  of  the  other  has 
passed  away.  Three  weeks  may  elapse 
before  children,  who  have  been  exposed  tO' 
infection,  show  signs  of  it  by  the  whoop; 
they,  therefore,  should  not  mix  with  others 
who  are  susceptible  till  this  period  is  safely 
over.  Infection  persists  for  six  or  eight 
weeks  after  the  disease  is  declared;  after 
this  there  may  be  a  return  of  cough  or  spasm 
without  fresh  danger  of  infection.  During 
the  illness  any  bit  of  mucus  throvra  off  by 
the  cough  may  be  the  mediima  of  infection  ; 
whether  other  secretions  are  infectious  is  a 
matter  of  doubt,  but  emanations  from  the 
sufferers  may  be  so,  even  after  death.  The 
disease  is  readily  propagated  by  fomites.  It 
is  frequently  carried  from  house  to  house  by 
the  clothes  of  visitors.  The  sick  create  an 
atmosphere  around  themselves  into  which 
the  susceptible  cannot  enter  without  danger 
of  being  seized ;  a  portion  of  this  atmosphere 
is  easily  removed  and  carried  in  the  folds  of 
dress  to  other  houses  and  rooms.  Some 
infectious  particles  cling  to  the  clothing  of 
convalescents  for  a  long  time.  Active  in- 
fection is  given  off  by  those  affected  sUghtly, 
or  only  beginning  to  be  so  while  sickening 
for  the  disease  ;  even  the  insusceptible,  who 
are  not  liable  to  suffer  in  the  same  way 
again,  may  have  slight  cough  or  irritable 
throat  after  being  with  the  sick,  and  so,  ailing 
little  or  nothing  themselves,  be  the  means 
of  carrying  infection  elsewhere. 

Whooping-cough  prevails  so  extensively 
in  early  childhood,  that  it  is  rare  to  find 
anyone  grow  up  without  having  been  exposed 
to  it.  Those  who  escape  infection  in  child- 
hood mostly  escape  it  altogether.  Adults 
are  rarely  seized.  When  this  happens — and 
no  age  is  entirely  exempt — the  disease  goes 
through  its  full  course  with  the  same  symp- 
toms, and  the  same  instinctive  dread  of  re- 
ciurrent  spasm,  as  in  infancy,  but  with  none 
of  the  dangers  then  arising,  only  with  the 
vexations  of  a  tiresome  and  embarrassing 
ailment. 

The  greatest  number  of  cases  occur  in 
children  under  eight  years  of  age.  It  is  one 
of  the  three  diseases  most  fatal  to  young 
infants,  and,  like  the  bronchitis  of  cold 
weather,  and  the  diarrhoea  of  summer,  is 
most  fatal  to  the  youngest;  it  differs  from 
these  in  not  being  more  fatal  either  in  very 
hot  or  in  very  cold  years.  Whooping-cough 
comes  next  to  scarlet-fever  in  the  nmnber  of 
deaths  attributable  to  it  in  this  country,  the 
proportional  mortality  from  this  cause  being 
five  or  six  per  ten  thousand  of  population, 
and  nearly  2*5  per  cent,  of  yearly  deaths  from 
all  causes.  Three-fourths  of  all  the  deaths 
from  it  are  of  children  imder  two  years  of 
age.  Sex  has  a  marked  influence  on  the 
fatality  of  whooping-cough.  Girls  suffer 
more  than  boys.  While  half  the  attacks  of 
boys  are  severe,  five-sixths  of  the  attacks 
among  girls  are  so  ;  the  deaths  of  girls  being 
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nearly  one-third  more  than  of  boys.  Eace 
and  climate  make  little  or  no  difference  as 
to  the  liability  to  whooping-cough.  Season 
has  an  influence  on  its  epidemic  extension ; 
this  in  Great  Britain  is  always  in  the  spring. 
Cold  indirectly  adds  to  the  intensity  of  the 
disease;  it  is  increased  by  overcrowding, 
bad  ventilation,  and  the  confinement  of  the 
sick  in  close  apartments.  The  bad  effects 
of  whooping-cough  are  most  marked  in  the 
rickety. 

The  period  of  incubation  is  well-marked  in 
aU  cases,  and  extends  from  four  days  as  the 
shortest  limit,  to  ten  days  or  a  fortnight  as 
the  longest ;  in  the  latter  instance,  a  soUtary 
one,  no  catarrhal  symptoms  were  noticed  till 
thirteen  days  after  a  single  hmited  exposure, 
the  whoop  appearing  ten  days  after  that. 
Three  weeks  must  elapse  after  exposure  to 
infection  before  we  can  say  the  disease  has 
been  escaped.  Usually  some  catarrhal  and 
febrile  symptoms,  with  or  without  cough, 
appear  from  the  fourth  to  the  seventh  day 
after  exposure  to  infection.  The  invasion, 
or  catarrhal,  stage  lasts  a  week.  The  whoop 
mostly  begins  ten  days  from  the  ingress, 
unless  accidentally  delayed;  it  has  been 
heard  as  early  as  the  eighth  day,  or  as  late 
as  the  twenty-fifth  and  even  later,  or  not 
at  all.  The  complaint  has  not  been  directly 
produced  by  inoculation. 

Pathology  and  Anatomical  Chaeacters. 
The  course  and  duration  of  all  the  symptoms 
of  pertussis  are  too  constant  and  definite  for 
the  cough  and  other  results  of  the  disease  to 
be  deduced  from  the  effects  of  any  kind  of 
local  irritant  on  the  mucous  surfaces  of  the 
air-passages.    A  specific  catarrh  vidth  hyper- 
sesthesia  is  admitted  by  all.    Is  this  located 
chiefly  in  the  bronchi  (Broussais  and  Guer- 
Bant);  limited  in  the  first  instance  to  the 
laryngo-pharyngeal  mucous  crypts  (Gendrin) ; 
or  confined  within  the  larynx  (Beau)  ?  The 
last  view  is  supported   by  the  redness 
seen  extending  from  the  epiglottis  to  the 
vocal  cords;  and  by  the  tumefaction,  and 
viscid  or  puriform  secretion,  found  in  the 
larynx  after  death.     But  the  larynx  may 
redden  only  when  the  cough  begins,  and  this 
may  be  excited  by  mucus  rising  into  the 
trachea  from  below  as  well  as  by  that  touch- 
ing the  glottis  from  above,  and  the  bronchi 
may  be  affected  before  the  larynx.    A  fit  of 
coughing  may  also  be  excited  by  bronchial  or 
gastric  irritation,  and  by  emotional  distinrb- 
ance.  As  neither  laryngitis  nor  bronchitis  in 
children  is  attended  with  persistent  spasm,  a 
cause  for  this  has  been  sought  in  the  swell- 
ing of  the  bronchial  lymphatic  glands  so 
often  associated  with  spasmodic  cough.  This 
source  of  reflex  excitement  of  the  vagus  is 
applied  by  the  late  Dr.  Noel  Gu^neau  de 
Mussy  to  explain  the  recurrence  of  spasm 
long  after  the  usual  term,  rather  than  ad- 
vanced as  an  explanation  of  the  character 
of  the  cough  throughout  the  disease;  he 
11.  I 


suggested,  however,  that  the   absence  of 
spasm  from  the  first  stage  of  the  disease,  or 
its  delay,  may  be  from  the  bronchial  glands 
not  being  very  much  enlarged  in  such  cases. 
The  small  lymphatic  glands  in  the  neck  and 
along  the  trachea  and  bronchi  are  affected 
early,  both  in  this  disease  and  in  measles ; 
their  enlargement  is  much  less  marked  in 
adults  than  in  children,  yet  adults  have  the 
same  spasm  in  the  second  stage  of  whooping- 
cough  ;  and  in  the  serious  pulmonary  lesions 
after  measles  children  have  not  the  same 
kind  of  cough.     The  explanation  of  this 
difference  is  in  the  specific  or  contagious 
element.    In  ordinary  catarrh  or  bronchitis 
the   spasm  yields  when  secretion  begins. 
Here  the  same  contagious  matter  that  began 
the  irritation  not  only  keeps  it  up  by  local 
increase,  but,  multiplying  vastly  for  a  certain 
time,  is  thrown  off  by  the  surfaces  where  it 
proliferates,  or  to  which  it  is  carried,  perhaps 
with  added  virulence  and  activity.    A  less 
permanent,  less  energetic,  or  less  extended 
irritation  of  all  the  sensory  terminations  of 
the  pneumogastric  nerve  would  not  so  excite 
and  increase  the  susceptibiUty  of  the  nerve, 
while  diminishing  and  exhausting  its  power, 
nor  thus  modify  the  nutrition  and  fimc- 
tion  of  its  centre ;  the  change  so  impressed 
continues  long  after  the  original  exciting 
cause  has  ceased.    A  special  influence  may 
from  the  first  be  attributed  to  the  specific 
cause.     A  certain   degree   of  hyperaemia 
would  determine  fever,  distend  the  lym- 
phatics, and  excite  cough  by  frritation  of 
the  peripheral  nerves.  But  the  nerve-centres, 
both  of  the  respiratory  and  sympathetic 
system,  are  disturbed  in  the  earlier  stages, 
and  the  vagus  is  specially  implicated  before 
the  enlarged  bronchial  glands  or  other  local 
causes  of  excitation  are  estabhshed.  The  im- 
paired function  of  the  pneumogastric  is  shown 
by  the  rapid  and  weak  pulse,  epigastric  ten- 
derness, loss  of  appetite,  weak  respfration, 
and  pulmonary  congestion  ;  this  aids  the  im- 
pulsion of  morbid  products  to  the  bronchial 
surface,  hence  a  specific  secretion  and  a 
further  source  of  reflex  irritation,  hyper- 
aesthesia,  and  the  special  characters  of  the 
cough.    The  spasmodic  cough  is  sometimes- 
suppressed  durkig  an  intercurrent  fever  or 
pneiimonia,  and  returns  as  these  conditions 
subside.  The  element  of  contagion,  whatever 
it  may  be,  is  reproduced  abundantly  ia  this 
catarrhal  secretion  for  a  definite  tuxie,  after 
which  it  does  not  reappear ;  the  cough  or 
spasm  may  return  for  months,  but  no  real 
relapse  of  the  disease.    One  attack  is  protec- 
tive against  a  recurrence. 

The  disease  then  is  zymotic,  and  essentially 
neither  a  neurosis  nor  a  bronchitis,  though 
both  of  these  conditions  are  excited  by  it 
Zymosis  may  be  either  by  a  local  prohifera- 
tion,  or  a  general  infection,  or  both;  it^ias 
been  thought  suflicient,  by  those  who  incline 
to  view  this  and  some  allied  diseases  as  local 
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for  contagia  acting  upon  the  mucous  mem- 
brane to  entail  all  the  consequences  of  the 
disease  in  the  former  mode  only.  On  the 
other  hand,  bacteria,  as  seen  by  V.  Potain 
and  niicrococci  described  by  Letzerich  as 
infective,  abound  in  the  secretions,  penetrate 
the  cell-structures,  and  are  found  in  the  leuco- 
cytes of  the  blood  and  tissues.  These  differ 
little,  if  at  all,  from  those  of  ordinary  occur- 
rence, except  in  their  number  and  rapidity 
of  increase.  It  is  unlikely  that  the  common 
forms  could  acquire  special  quaUty  from 
accidental  inflammation  around  them;  but 
these,  derived  from  a  special  source,  may 
carry  with  them  special  quahties  setting  up 
the  same  action  in  a  suitable  medium,  as  that 
in  the  tissue  from  whence  they  were  derived ; 
they  permeate  freely,  and  the  process  has 
ceased  to  be  local  before  the  signs  of  disease 
are  observed.  The  part  taken  by  the  white 
corpuscles  of  the  blood,  as  carriers  and  de- 
stroyers of  infective  germs,  cannot  be  over- 
rated. 

As  in  the  exanthemata  the  rash  shows  im- 
paired vaso-motor  nerve-control  in  the  skin, 
so  in  whooping-cough  the  irritability  of  the 
surface  of  the  pharynx,  glottis,  and  trachea 
is  early  evidence  of  disturbed  innervation. 
There  is  no  deep-seated  congestion  of  the 
fauces;  the  catarrhal  state  is  more  marked 
below  the  glottis  than  above,  the  trachea  is 
often  pale,  the  bronchi  are  always  congested, 
and  the  smaller  lymphatic  glands  along  their 
course  and  beside  the  trachea,  as  well  as  the 
larger  bronchial  glands,  are  constantly  red 
and  swollen,  so  as  to  be  pathognomonic ;  later, 
these  or  the  mediastinal  glands  may  show 
centric  softening.  The  bronchial  membrane 
is  thickened,  red,  and  covered  with  sticky 
masses  of  secretion,  in  which  groups  of 
micrococci  are  found ;  the  viscid  secretion  in 
the  smaller  bronchi  is  an  almost  constant  con- 
dition, and  some  of  this  drawn  into  the  pul- 
monary alveoli  affords  a  prominent  character 
of  the  disease ;  such  blocked  alveoli  look  like 
tubercles  under  the  pleura ;  if  punctured  the 
contents  will  squeeze  out.  Ecchymoses  are 
seen  on  the  pleurae,  and  sometimes  in  the  peri- 
cardium. The  oesophagus  is  pale,  but  the 
mucous  membrane  of  the  stomach  is  often 
swollen  and  red,  with  punctiform  injection 
or  petechial  spots;  effused  blood  has  been 
found  in  the  bowels ;  a  follicular  inflamma- 
tion of  the  intestines  is  associated  with 
gastric  catarrh ;  and  there  is  some  enlarge- 
ment of  the  mesenteric  and  retro-peritoneal 
glands.  The  liver  is  more  often  hypersemic 
than  the  spleen,  with  some  fatty  cells ;  or  is 
large,  with  yeUowish-grey  fatty  change  in 
the  tuberculous  or  rachitic.  There  is  no 
definite  kidney-lesion.  Cerebral  effusions, 
like  chemosis  or  oedema  of  the  face,  are  the 
accidents  of  cough  and  dyspnoea.  Spasmodic 
cough  is  not  merely  a  reflex  firom  the  upper 
laryngeal  nerve.  Shallow  respiration  and 
insufficient  oxygenation   excite  respiratory 


efforts;  but,  as  less  air  gets  to  the  blood 
expu-ation  is  accentuated,  and  goes  on  in  a 
convulsive  repetition,  due  to  the  stimulation 
of  the  medulla  by  the  venous  blood.  This 
happens  on  any  uiterference  with  the  supply 
of  oxygenated  blood  to  the  respiratory  centre 
From  these  severe  efforts  exhaustion  results' 
When  the  centre  recovers  its  excitabihty' 
mspuratory  effort  follows  ;  and  on  the  rapid 
alternations  of  these  states  much  of  the  fre- 
quency, force,  and  duration  of  the  paroxysms 
depends.  Eepeated  distension  of  the  right 
cavities  of  the  heart  in  the  fit  causes  various 
venous  hsemorrhages.  Obstructed  air-ceUs, 
catarrhal  pneumonia,  and  lobular  collapse 
of  lung,  with  surrounding  emphysema,  also 
occur  as  secondary  phenomena.  These,  with 
cerebral  congestion,  result  from  futile  cough. 
Irnpeded  respiration  leads  to  convulsions  in 
children ;  epileptiform  seizures  have  resulted 
from  miliary  aneurysms  or  haemorrhagic  spots 
in  the  brain  and  spinal  cord;  but  most  of 
the  cerebral  symptoms  during  the  iUness  are 
indicative  of  some  further  mischief  in  the 
lung.  In  rickety  subjects  these  comphca- 
tions,  together  with  the  gx-eater  tendency  to 
spasm  in  this  diathesis,  produce  bending-in 
of  the  ribs  and  contraction  of  the  chest, 
often  interfering  greatly  with  healthy  de- 
velopment in  later  years. 

Symptoms.  —  The  invasion  of  whooping- 
cough  is  insidious,  rarely  with  chills.  Some 
fever  or  cdugh  is  first  noticed  at  night ;  the 
child  is  better  next  day,  but  loses  appetite, 
is  fretful,  or  looks  pale  and  languid.  The 
pulse  is  quick,  and  the  respiration  shallow. 
There  may  be  sneezing  or  signs  of  catarrh, 
but  these  mostly  appear  after  another  night 
of  fever,  or  of  teaskig,  frequent  cough,  which 
may  be  croupy  before  secretion  begins ;  the 
glandulee  concatenatae  are  perceptible  to 
touch.  Instead  of  a  freer  secretion  soon 
following  and  relieving  the  symptoms,  as  in 
ordinary  catarrh,  the  cough  increases  ;  there 
may  be  high  fever,  with  pulmonary  con- 
gestion, or  the  fever  subsides,  and  bronchial 
rales  are  heard  on  deep  inspiration.  This 
is  known  as  the  catarrhal  or  premonitory 
stage.  It  lasts  eight  or  ten  days,  the  whoop 
being  seldom  heard  till  the  end  of  the  second 
week.  But  the  period  is  not  definite,  for 
the  fever  of  this,  as  of  the  other  two  stages 
of  whoopiog-cough,  is  marked  by  great 
irregularity,  with  intervals  quite  free  from 
fever ;  in  this  stage  it  may  be  prolonged  by 
various  complications,  or  be  very  Httle 
noticeable.  In  the  latter  case  the  cough  is 
sooner  distinctive  ;  it  comes  on  in  fits,  mostly 
at  night;  in  the  day  there  are  intervals 
without  cough.  When  the  cough  is  coming, 
the  child's  face  reddens,  as  if  trying  to  sup- 
press it,  tUl  it  bursts  out  in  a  series  of  short, 
quick,  forcible  efforts;  then  the  breath  is 
drawn  in  with  a  shrill  whistling  sound,  again 
followed  by  the  boisterous  cough;  after  a 
short  pause  comes  a  less  severe  and  shorter 
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fit,  and  then  another,  till  a  quantity  of 
whitish  viscid  mucus  is  expelled,  some  per- 
haps through  the  nose,  and  some  swallowed, 
or  the  child  vomits  at  the  same  time,  eject- 
ing the  contents  of  the  stomach. 

When  the  secretion  is  free,  the  catarrhal 
stage  merges  into  the  spasmodic  stage.  At 
this  time    laryngoscopic    observation  has 
shown  the  mucous  membrane  pale  to  the 
lower  third  of  the  trachea ;  a  little  mucus 
secreted  in  the  larynx  has  been  seen  to  ex- 
cite cough ;  or  the  entire  surface  of  the  larynx 
and  trachea  was  catarrhal.  Again,  before  the 
cough,  whitish  mucus  has  been  seen  to  rise  to 
the  bifurcation  of  the  bronchi  ;  then  cough 
begins ;  some  time  after  it  is  over,  the  vocal 
cords  have  been  observed  to  be  redder  than 
before.     Bronchial  catarrh  is  as  much  a 
featmre  of  this  stage  as  the  spasm.  When 
the  cough  seems  to  have  come  on  without 
cause,  the  secretion  has  risen  to  the  trachea ; 
children  are  often  old  enough  to  describe  a 
tickling  in  the  throat  before  the  cough,  they 
show  dread  of  its  approach,  and  prepare  for 
the  attack,  by  steadying  themselves,  or 
clinging  to  others  for  support ;  they  are  glad 
when  it  is  over,  and  seem  afterwards  cheer- 
ful in  the  day,  and  go  to  sleep  again  at  night. 
Not  so  with  younger  children;  before  the 
attack  the  pulse  quickens,  the  breathing  is 
short  and  msufficient,  rales  are  heard,  spasm 
closes  the  glottis,  the  air  is  forced  out  in 
sudden  jerks,  and  then  enters  wiih  the  loud 
long-drawn  whoop ;  this  is  repeated  till  the 
face  becomes  livid  and  swollen,  and  the  child 
exhausted  or  semi-conscious.    Frequent  at- 
tacks of  this  kind  keep  the  face  puffy ;  they 
force  the  tongue  ever  the  lower  teeth,  and  pro- 
duce small  ulcers  on  the  frsenum  lingua,  or 
make  the  eyes  red  and  watery,  often  with 
small  haemorrhages  into  the  conjunctivse. 
In  the  paroxysm  blood  may  start  from  the 
nose  and  mouth,  or  be  seen  in  the  matters 
vomited,  while  both  urine  and  feeces  may  be 
passed  mvoluntarily.    In  some  cases  diar- 
rhea and  vomitmg  are  serious  symptoms. 
While  the  cough  forces  air  from  the  lung 
the  percussion  note  is  duUed,  and  becomis 
agam  resonant  after  the  sibilant  inspiration 
is  heard.    The  heart's  action  is  impeded 
sometimes  mterrupted  by  the  passive  con- 
gestion reacting  on  its  cavities  durmg  the 
cough,  or  from  irritation  of  the  vagus- 
neither  endocardial  nor  pericardial  lesion  is 
found  m  whooping-cough,  and  nothing  is 
found  wrong  with  the  heart  after  the  fit  is 
over. 

Exarnination  of  the  chest  in  the  intervals 
of  cough  reveals  the  usual  signs  of  whatever 
pulmonary  complication  is  present.  In  most 
cases  a  mucous  rhonchus  is  heard  over  the 
larger  bronchi,  and  some  finer  rhonchi  on 
deep  mspuration,  with  weak  respiratory 
somids;  moist  or  dry  crepitation  'replaces 
these  m  places  where  the  finer  bronchioles 
or  alveoh  are  affected;  this  may  occur  with- 


out much  capillary  bronchitis  or  pneumonia ; 
hence  at  the  same  time  very  varied  or '  patchy ' 
thoracic  signs  are  found,  resonant  or  dull  in 
parts.  Violent  spasm  prevents  air  entering 
some  of  the  smallest  tubes ;  the  epithelium 
thus  loses  its  cilia,  and,  mixed  with  muco- 
purulent secretion,  blocks  a  small  lobule  or 
fills  an  alveolus ;  this  happens  when  the  fits 
of  cough  are  worst  and  most  frequent ;  with 
closed  glottis  the  forcible  expiratory  efforts 
compress  the  contents  of  the  alveoH,  and 
squeeze  out  the  fluid  parts,  leaving  the  cUhris 
to  caseate  ;  a  dry  crackle,  rather  than  moist 
bubbling  rales,  may  be  indicative  of  this. 
Meanwhile  air  ia  some  peripheral  lobules, 
compressed  in  the  same  way,  gives  rise  to 
vesicular  emphysema  vdth  partial  collapse ; 
this  state  of  lung  can  recover  itself  sooner 
than  the  other.  A  more  extensive  capillary 
bronchitis  or  catarrhal  pneumonia  is  shown 
by  grave  general  symptoms,  restless  tossing, 
rapid  breathing,  dusky  face,  coma,  and  con- 
vulsions. Pleurisy  is  not  rare,  and  may  result 
in  empyema. 

Without  these  complications,  the  thi/rd 
stage,  of  subsiding  spasm  and  loose  expec- 
toration, vsdth  returning  health  and  strength, 
may  be  reached  in  from  four  to  six  weeks. 
The  mildest  cases  may  seem  to  be  over 
sooner,  with  one  week  for  the  catarrhal 
stage,  and  two  for  the  spasmodic ;  but  any 
little  want  of  care  will  intensify  the  symp- 
toms ;  and  relapses  are  common  until  six 
I  weeks  are  accomplished,  even  in  cases  where 
j  the  second  stage  has  not  been  prolonged 
beyond  four  weeks.  The  disease  often  lasts 
two  months,  and  is  followed  by  a  tedious 
convalescence.  The  pulmonary  deposits 
may  lead  to  tuberculosis.  The  disturbances 
of  nutrition  and  innervation  are  long  in  being 
restored. 

Diagnosis.— Influenza  has  dry,  frequent 
cough,  paroxysmal,  and  worse  at  night,  with 
gastric  and  febrile  symptoms,  hardly  dis- 
tinguishable at  first  from  those  of  the  ingress 
of  whooping-cough.    But  influenza  prevails 
as  a  widely  spread  epidemic,  not  limited  to 
children  only  and  to  a  particular  neighbour- 
hood, but  affecting  persons  of  all  ages  ;  there 
is  more  coryza ;  it  has  a  crisis  in  five  days, 
and  is  mostly  over  in  ten  days,  though  relapses 
are  frequent ;  the  same  persons  are  attacked 
more  than  once,  sometimes  even  in  the  same 
epidemic.   In  children,  if  cough  persists,  it  is 
without  whoop  ;  the  conjunctiva  may  be  red, 
but  have  no  blood-effiisions  ;  no  small  ulcers 
form  under  the  tongue.    Bronchitis  comes 
on  in  cold  weather  directly  after  exposure  or 
chiU;  the  breathing  is  quickened  from  the 
first,  while  in  the  early  stages  of  whooping, 
cough  the  respirations  are  often  either  slow 
or  shallow.    Infantile  laryngitis  also  has  no 
stage  of  mcubation:  laryngeal  diphtheria 
has  no  renaissions.    Both  alter  the  voice  and 
cry.  Some  catarrhal  attacks  among  children 
coming  on  with  fever,  often  with  laryngeal 
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irritation,  and  with  fulness  of  the  small  cer- 
vical glands,  are  less  readily  recognisable ;  in 
either  case  if  the  breathing  at  first  be  less 
quickened  than  the  pulse,  this  difference 
ceases  as  soon  as  lung-mischief  begins. 
Children  rarely  spit  up  phlegm  in  conamon 
cough ;  the  specific  secretion  of  this  one 
when  freely  expelled  comes  too  late  to  be  a 
useful  guide.  An  opinion  can  only  be  given 
after  some  delay  and  caution,  unless,  as  is 
also  the  case  with  measles,  the  child  is 
known  already  to  have  had  these  diseases. 
A  first  question  is,  "What  infantile  ailments 
are  over  ?  the  next.  What  have  been  the 
chances  of  exposure  ?  Hay  fever  occurs  in 
the  summer,  mostly  in  advilts ;  it  attacks 
certain  people  only,  and  these  every  summer ; 
if  the  first  attack  were  supposed  to  be  whoop- 
ing-cough, the  mistake  could  not  be  made  a 
second  time.  The  spasmodic  cough  of  hys- 
teria is  incessant,  and  without  whoop ;  it  is 
only  contagious  by  imitation. 

Prognosis.  —  Young  children  under  de- 
fective hygienic  conditions,  or  the  subjects  of 
rickets,  are  least  likely  to  make  the  favour- 
able recovery  generally  expected  in  uncom- 
plicated whooping-cough.    Many  young  in- 
fants die  from  laryngeal  spasm,  sometimes 
in  the  earlier   stages  of  this   cough,  but 
mostly  in  the  second  stage,  when  it  is  readily 
excited  both  by  pulmonary  causes  and  by 
bad  ingesta.  With  good  sanitary  surroundings 
and  individual  care  the  yoimgest  may  escape, 
unless  debilitated  by  previous  illness,  such  as 
measles,  or  a  defective  state  of  nutrition  at 
the  time  of  the  attack.    The  risks  diminish 
with  each  year  of  childhood,  excepting  that 
the  impaired  resistance  of  the  chest-walls  in 
rickets  may  place  a  child  of  seven  much  in 
the  state  of  another  at  two  or  three  years 
old.    Constitutional  defects,  or  the  accidents 
of  nurture,  may  lead  to  wasting  diseases 
which  begin  in  the  third  stage,  and  prove 
fatal  some  time  after,  or  at  any  age.  High 
fever  during  invasion  is  a  warning  of  severe 
complications    in    the   subsequent  stages. 
Convulsions  in  any  stage  of  whooping-cough 
are  of  the  worst  significance ;  somnolence,  or 
a  hstless  condition  between  the  attacks,  and 
persistent  high  temperature,  are  bad  signs. 
The  danger  of  the  second  stage  is  in  pro- 
portion to  the  severity  of  the  spasm.  It 
maybe  estimated  by  noting  the  number  of 
attacks  in  the  twenty-four  hours,  their  in- 
tensity, and  duration;  in  bad  attacks  the 
expulsive  efforts  are  more  rapid,  and  there  is 
a  shriU  or  repeated  whoop ;  in  mild  attacks 
there  is  less  spasm,  and  the  whoop  is  not 
always  heard,  or  perhaps  only  once.  The 
duration  may  be  from  a  few  seconds  to  some 
minutes.    The  number  of  attacks  may  be 
raised  from  twelve  to  twenty  in  the  twenty- 
four  hours  without  danger,  if  the  intervals 
are  complete  enough  for  the  child  to  seem 
bright  and  take  food  in  the  day,  and  to  get 
sleep  by  night ;  as  many  as  60  to  80,  or  even 


140  have  been  counted ;  they  may  be  so  in- 
cessant as  to  interfere  with  both  food  and 
sleep,  and  are  then  very  exhausting.  Wlien  the 
nutrition  is  enfeebled,  and  the  tongue  often 
protruded  over  the  teeth  in  violent  cough, 
small  ulcers  are  found ;  they  are  proofs  of 
the  severity  of  the  spasm,  and  mostly  indi- 
cative of  a  danger  that  is  over.  Capillary 
bronchitis  and  pnemnonia  are  the  compli- 
cations most  often  fatal ;  oedema  of  the  glottis 
or  of  the  lung  surely  so,  but  these  conditions 
are  rare.  Chronic  pneumonia  is  apt  to  result 
in  dilated  bronchi,  or  in  phthisis.  Emphy- 
sema tends  to  disappear.  Partial  coUapse 
may  largely  recover  itself  on  air  regaining 
admission  to  the  lobule.  Blocked  alveoli  set 
up  a  circumscribed  pneumonia ;  theii*  con- 
tents caseate  ;  and  tuberculosis  results  from 
these  centres,  or  from  degeneration  of  the 
enlarged  bronchial  and  mediastinal  glands. 
Tubercular  meningitis  and  acute  tuberculosis 
during  or  after  the  third  stage  are  rapidly 
fatal. 

Tbeatment. — We  have  no  specific  for 
whooping-cough  :  no  drug  to  check  its  onset 
or  stop  its  progress.  The  disease  is  of  long 
duration ;  the  patient  a  child.  Hygienic 
conditions  must  be  observed,  and  means  used 
to  prevent  distress,  reserving  the  more  active 
remedies  for  special  occasions.  Rest  and 
warmth,  with  much  individual  care,  and  the 
utmost  attention  to  a  sufficiency  of  pure  air, 
are  requisite  from  the  first,  and  indeed 
throughout  the  iUness.  It  is  not  merely 
exposure  to  cold,  but  fatigue  and  injudicious 
food,  that  determine  the  accessions  of  fever 
so  frequent  in  the  course  of  whooping-cough. 
These  accessions  have  always  with  them  an 
increase  of  the  germs  of  the  disease,  more  as 
a  result  than  as  a  cause  of  the  fever ;  they 
are  better  lessened  or  prevented  by  whatever 
aids  the  resisting  powers  of  the  child,  than 
by  close  cosseting,  or  the  use  of  special 
germicides,  except  as  a  means  of  freshening 
the  air  of  the  room ;  an  aggravation  of  all 
the  symptoms  follows  the  confinement  of  one 
or  two  sufferers  to  a  single  chamber.  The 
diet  is  to  be  hght  and  nutritious,  milk  form- 
ing an  important  element  in  the  meal,  and 
some  addition  to  the  ordinary  food  has  often 
to  be  sought,  whilst  aU  things  hard  of  diges- 
tion or  irritating  are  to  be  avoided.  Broth 
should  be  made  with  vegetables  and  without 
condiments  ;  stewed  fruit,  orange  juice  or 
lemon,  and  grapes  are  grateful ;  some  extra 
diluent  is  always  requisite.  Each  child 
wants  a  good  deal  of  ready  assistance  ;  some 
one  should  be  near  to  subdue  fright  when 
the  cough  begins,  and  to  raise  and  hold  the 
child  tin  the  fit  is  over. 

In  the  catarrhal  stage,  if  the  mgress  be 
febrile,  a  day  in  bed  may  be  right.  The  child 
is  better  indoors  tiU  this  stage  and  the  next 
are  over.  Whatever  moderates  catarrh  lessens 
the  force  of  the  attack,  and  firesh  catarrli 
increases  it.  The  room  must  be  changed  two 
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or  three  times  a  day,  so  that  one  is  thrown 
open  and  fi.'eshened  while  the  other  is  occu- 
pied, and  then  closed  and  warmed,  in  its  tiurn 
to  be  ready  for  use.    Some  simple  sahne,  as 
solution  of  acetate  of  ammonium,  may  be 
requu-ed,  or  ammonia  in  any  dilute  form. 
A  sip  of  cold  water  often  relieves  cough,  but 
at  night  some  ipecacuanha  will  be  needed ;  a 
teaspoonful  of  the  wine,  mixed  with  an  ounce 
or  two  of  sweetened  water  for  the  night,  can 
be  given  by  spoonfuls  till  the  cough  either 
lulls  or  ends  in  sickness.    The  bromide  of 
potassium  or  ammonium  in  repeated  doses, 
gr.  iij-v.  to  the  spoonful  of  water,  gives  rehef 
at  night  in  this  stage,  though  more  suitable 
to  the  next,  when  antispasmodics,  of  which 
chloral  hydrate  is  the  chief,  are  most  wanted. 
Neither  opium,  chloral  hydrate,  nor  bella- 
donna is  to  be  used  till  the  first  stage  is 
over,  and  secretion  is  free  ;  nor  while  there 
is  any  local  congestion  or  other  source  of 
iiTitation  to  be  removed.    A  warm  poultice 
of  crushed  linseed  across  the  back  of  the  chest 
is  often  of  the  greatest  use  when  the  cough  is 
teasing,  and  should  always  be  applied  if  fine 
rales  be  heard,  or  if  there  be  deficient  expan- 
sion over  any  part  of  the  lung.    The  first 
extension  of  bronchitis  to  the  finer  tubes 
excites  bad  spasm,  for  which  a  few  small 
doses  of  any  antimonial  may  be  proper,  if 
the  child  be  robust  and  plethoric.    In  most 
cases  ipecacuanha  can  be  continued  in  small 
doses  for  some  time;   the  emetic  dose  at 
night  often  soothes  by  emptjdng  the  sto- 
mach; this  relief  must  not  be  sought  too 
frequently,  though  children's  stomachs  soon 
recover  from  this  effect  of  ipecacuanha  after 
a  sleep.    The  bromides  of  potassium  or  of 
ammonium  can  be  continued  throughout  all 
the  first  and  second  stages  with  advantage. 
A  solution  of  carbolic  acid,  two  or  three  grains 
to  the  ounce,  may  be  beneficially  given  to 
children  at  the  end  of  the  catarrhal  stage. 
When  secretion  is  free  the  compound  tincture 
of  camphor  can  be  added  to  the  ipecacuanha 
wme,  one  part  to  two  for  young  children, 
two  parts  to  one  with  chloroform  water  in 
adolescence.    Some  of  the  soothing  effect  of 
spraying  the  solution  of  carbolic  acid  with  a 
small  steam  vaporiser  in  a  room  may  be  from 
a  part  being  absorbed.    In  very  many  cases 
of  whooping-cough  no  medicinal  treatment  is 
needed,  but  there  are  others  in  which  the 
chnd  is  obviously  iU  with  more  than  the  usual 
fever  ;  or,  just  when  amendment  is  expected 
and  a  fireer  secretion  should  come  on,  there 
is  an  increase  of  fever,  with  no  marked  com- 
plication.   In  these  cases  quinine  should  be 
given;   one  grain  per  diem  in  powder  for 
each  year  of  age,  continued  for  two  or  three 
days  only,  answers  best ;  double  this  quan- 
tity at  a  smgle  dose,  and  that  repeated,  has 
been  given  with  good  effect  during  the  first 
four  or  five  days  of  the  spasmodic  stage, 
bome  priority  in  the  use  of  quinine  and  of 
chloral  hydrate  may  be  claimed  by  the  writer 


One  great  advantage  in  the  use  of  both  these 
remedies  is  that  they  can  be  given  in  ene- 
mata,  either  nutrient  or  stimulant. 

Relief  of  spasm  is  the  main  object  of  treat- 
ment in  the  second  or  spasmodic  stage  of 
whooping-cough,  the  efficacy  of  the  means 
employed  being  measured  by  the  diminution 
in  the  number  of  daUy  attacks.    By  this 
test  belladonna  often  proves  to  be  useful  if 
given  in  large  and  continued  doses ;  with  a 
child  of  three  years  old,  one-sixth  to  a  quarter 
of  a  grain  of  the  extract,  or  ten  to  fifteen 
minims  of  the  tincture,  may  be  reached 
before  the  pupil  is  dilated ;  atropine,  divided 
into  doses  of  one-hundredth  or  one- eightieth 
of  a  grain  with  sugar  of  milk,  or  as  drop 
doses  of  the  sulphate-solution,  is  a  more 
certain  way  of  getting  the  effect  required,  and 
of  regulating  the  quantity  necessary  to  pro- 
duce it.    Minute  doses  of  morphine  (one- 
sixtieth  of  a  grain  given  vidth  the  atropine, 
or  small  doses  of  any  opiate  with  belladonna) 
answer  better  than  if  given  uncombined  ;  but 
this  addition  is  only  permissible  when  the 
secretions  are  free,  and  the  means  of  rehef 
do  not  require  frequent  repetition ;  opium  is 
most  useful  near  meals  when  food  is  ejected 
with  the  cough.    The  liquid  extract  of  ergot, 
one  drachm  a  day,  given  in  divided  doses  to 
children  for  two  or  three  days,  is  said  to 
control  spasm.  Phenazone,  cautiously  given, 
is  of  service  in  some  cases.    Butyl- chloral 
hydrate,  in  doses  of  one  or  two  grains  in 
weak  solution,  or  disguised  in  powder,  given 
to  children  three  or  four  times  a  day,  lessens 
the  force   and   frequency   of  the  spasm. 
Bromoform  has  been  recommended  by  Dr. 
Burton-Fanning,  in  doses  of  half  a  minim 
to  three  minims,  cautiously,  according  to  the 
age  of  the  child,  three  times  a  day.  Bi-omide 
of  ammonium  is  often  all  that  is  required, 
but  there  may  be  need  of  chloral  hydrate. 
Most  of  the  remedies  vaimted  for  cure  of 
whooping-cough  owe  their  repute  to  having 
been  administered  in  the  fifth  or  sixth  week 
of  iUness,  when  other  agents  are  said  to  have 
failed,  and  the  disease  is  nearly  over.  Fric- 
tions across  the  back  and  chest  with  an  oily 
liniment,  to  which  oU  of  amber  is  often  added, 
or  with  belladonna  and  opium  liniments 
combined,  are  useful.    Where  cough  persists 
from  pulmonary  comphcation,  hot  poultices 
repeated,  perhaps  with  a  httle  mustard  added 
to  one  of  them,  give  more  relief  than  any 
frictions.     All  the  more  potent  means  of 
counter-irritation,   such   as   croton  oil  or 
blisters,  are  to  be  avoided ;  so  is  the  applica- 
tion of  leeches  to  the  head  or  elsewhere. 

In  the  third  stage  of  whooping-cough 
some  astringents  are  often  of  great  use ;  and 
restorative  means  are  much  wanted.  Alum 
is  of  decided  benefit  when  excessive  secre- 
tion is  troublesome,  one  grain  to  a  di-achm 
of  hquid.  Much  harm  is  done  by  sending 
children  out  for  play  or  change  of  air  before 
convalescence  is  secure.    Where  the  illness 
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requires  continued  rest  in  bed,  not  only 
should  the  room  be  changed,  but  the  one 
left  is  to  be  famigated  either  with  sulphur 
or  cresolene  before  being  made  ready  for 
the  patient's  return.  A  solution  of  carbolic 
acid,  six  or  ten  grains  to  the  ounce,  may  be 
used  in  a  steam  vaporiser  at  intervals  v/hile 
the  room  is  occupied,  Eesorcin,  one  grain 
to  the  drachm  of  water,  can  be  used  in 
spray  or  applied  directly  to  the  larynx  with 
benefit.  One  or  two  grains  of  oxide  of  zinc 
may  be  given  three  or  four  times  a  day  in 
powder ;  or  half  a  grain  of  the  sulphate  in 
solution.  An  emetic  may  be  required, 
to  remove  excess  of  mucus ;  sulphate  of 
zinc,  one  to  five  grains,  can  at  this  time  be 
added  to  the  ipecacuanha,  which  alone  is 
best  for  the  earlier  stages  when  emesis  is 
more  often  required.  Some  aperient  is  often 
needed  throughout  the  illness ;  strong  purga- 
tives are  at  no  time  advisable.  A  drop  of 
laudanum  before  food  stays  sickness.  The 
mineral  acids  make  an  agreeable  aid  to  diges- 
tion. Cinchona  bark  or  iron  and  cod-liver 
oU  may  be  required.  Minute  doses  of  arsenic 
with  meals,  and  iodine  externally  over  small 
spaces  on  alternate  days  to  back  and  front 
on  either  side,  counteract  obstinate  adeno- 
pathy. Change  of  air  has  a  remarkable 
effect  in  restoring  appetite,  and  removing 
spasm,  after  the  disease  is  quite  over ;  it 
should  not  be  sought  before  six  weeks,  and 
is  often  better  deferred  till  two  months  from 
the  commencement  of  illness.  If  the  tuber- 
cular diathesis  have  been  set  up  or  evoked, 
the  greatest  care  in  nm-sing,  and  the  most 
perfect  quietude,  are  essential.  Great  risks, 
without  benefit,  have  been  run  by  taking 
children  to  gasworks  during  the  coinrse  of 
the  complaint.  Attempts  to  cut  short  the 
disease  by  inhalation  or  insufflations  of  ger- 
micides fail.  An  equable,  pure  air  around 
the  patient  shortens  the  illness  and  lessens 
its  severity.  Antiseptics  added  to  the  lini- 
ments used,  or  to  the  vaseline  for  the  head, 
may  do  good  in  this  way.  Sanitas,  or  a 
solution  of  permanganate  of  potassium  or  of 
peroxide  of  hydrogen  placed  in  the  room,  on 
cloths  near  the  child's  couch,  or  sprinkled 
about,  are  of  use  by  purifying  the  air. 

William  Squire. 

WIESBADEN,  in  Nassau,  Ger- 
many.— Thermal  salt  waters.  See  Mineral 
Waters. 

WIGHT,  Isle  of.— See  Sandown; 
Shanklin  ;  Undercliff;  Ventnor;  and 
Climate,  Treatment  of  Disease  by. 

WILDBAD,  in  Wiirtemberg,  Ger- 
many. —  Simple  thermal  waters.  See 
Mineral  Waters. 

WILDUNGEN,  in  Waldeck,  Ger- 
many. —  Earthy  waters.  See  Mineral 
Waters. 


WOMB,  DISEASES  OP 

WINDPIPE,  Diseases  of.  —  See 
Larynx,  Diseases  of ;  and  Trachea,  Diseases 
of. 

WINKING,  INVOLUNTARY.— 

See  Facial  Spasm. 

WINTER-COUGH.— This  expression 
is  associated  with  those  cases  in  which  a 
patient  is  subject  to  more  or  less  cough 
during  the  winter  season,  being  firee,  or 
almost  free,  during  the  warmer  portion  of 
the  year.  It  may  come  on  at  any  period  in 
the  course  of  the  winter,  and  is  generally 
referable  to  some  obvious  cause,  which  pro- 
duces '  a  cold.'  The  attacks  tend  as  a  rule 
to  become  more  aggravated  and  difficult  to 
cure,  as  weU  as  more  easUy  excited,  as  time 
progresses.  There  is  no  valid  reason  why 
cases  of  winter-cough  should  receive  any 
special  designation.  At  any  rate,  this  should 
not  prevent  them  fi-om  receiving  due  atten- 
tion, instead  of  being  summarily  dismissed 
as  mere  cases  of  '  winter-cough ' ;  and  it  is 
important  in  every  instance  that  satisfactory 
investigation  should  be  carried  out,  so  that 
the  exact  conditions  which  produce  the 
cough  may  be  determined,  and  the  proper 
treatment  pursued  which  these  conditions 
indicate. 

Without  entering  into  details,  it  may  be 
stated  that  cases  of  winter -cough  belong 
chiefly  to  the  following  classes :  1.  Not 
uncommonly  it  is  merely  due  to  a  sUght 
catarrh,  affecting  the  throat  and  main  air- 
passages.  2.  Most  firequently  the  cough 
depends  on  bronchial  catarrh  or  bronchitis 
in  various  degrees,  usually  associated  with 
more  or  less  emphysema.  3.  Winter-cough 
may  characterise  some  chronic  phthisical 
cases,  this  symptom  subsiding  during  the 
warmer  season.  4.  There  are  certain  forms 
of  cardiac  disease,  of  which  winter-cough 
may  be  a  prominent  phenomenon. 

Treatment. — The  treatment  of  winter- 
cough  must  depend  on  the  nature  of  the 
cause  which  gives  rise  to  it,  and  will  be 
found  discussed  in  the  special  articles  de- 
scriptive of  the  several  conditions.  See 
Cough. 

Frederick  T.  Eoberts. 

WOMB,  Diseases  of.  — Synon.  :  Fr. 
Maladies  de  I '  Uterus ;  Ger.  Krankheiten 
der  Gehdrmutter. 

There  is  probably  no  department  of  prac- 
tical medicine  in  which  more  progress  has 
been  made  within  the  last  twenty  years 
than  that  comprehended  under  this  article ; 
and  it  was  only  after  the  invention  of  exact 
methods  of  physical  examination,  such  as 
the  speculum  and  the  uterine  sound,  that  its 
advance  towards  the  prominent  position  it 
now  holds  commenced.  Indeed,  until  these 
came  into  use  the  gynaecologist  was  much  in 
the  same  position,  with  regard  to  diseases 
of  the  uterus,  as  the  general  physician  with 
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regard  to  diseases  of  the  chest  before  Laermec's 
immortal  discovery.  In  the  one  case,  as  in 
the  other,  the  practitioner  had  of  old  to  trust 
to  general  symptoms  only,  and  these  were 
very  apt  to  mislead.  As  it  is  only  by  an 
accurate  examination  of  the  uterine  organs 
that  any  certain  knowledge  of  their  condi- 
tion can  be  acquired,  the  method  of  making 
such  examination  forms  an  essential  pre- 
liminary to  the  stiidy  of  uterine  disease. 

Methods  of  Physical  Examination. 
1.  Digital  Examination. — Of  all  methods 
of  examining  the  uterine  organs,  the  most 
important  is  by  the  finger  alone,  nor  is  the 
necessary  tactus  eruditus  by  any  means 
easy  to  acquire.  In  this  country  the  lateral 
position  is  generally  adopted,  and,  except 
under  special  circumstances,  is  preferable, 
as  involving  less  exposure  than  the  dorsal. 
The  patient  should  he  on  her  left  side,  wdt& 
her  hips  as  near  the  edge  of  the  bed  as  pos- 
sible. The  semi-prone  position  is  the  most 
convenient,  the  patient  lying  more  or  less  on 
her  face,  her  knees  being  flexed,  the  upper 
one  more  so  than  the  lower.  A  good  posi- 
tion much  facilitates  a  complete  examination 
of  the  pelvic  cavity,  and  attention  to  these 
details  is  never  superfluous.  The  index  finger 
of  the  right  hand  is  now  carefully  introduced, 
at  first  in  the  axis  of  the  vaginal  outlet,  and 
then  in  that  of  the  pelvic  brim.  The  unim- 
pregnated  uterus  is  suspended,  as  it  were,  at 
the  top  of  the  vaginal  canal,  with  the  cervix 
projecting  into  it.  The  latter  is  the  part  of 
the  uterus  which  the  finger  first  reaches. 
As  the  normal  direction  of  the  uterus  corre- 
sponds with  the  axis  of  the  upper  part  of  the 
pelvis,  or,  roughly  speaking,  with  a  line  ex- 
tending from  the  umbilicus  to  the  coccyx, 
the  cervix,  in  a  healthy  state,  projects  into 
the  vagina,  and  points  backwards  towards 
the  sacrum.  Its  shape  varies  in  women  who 
have  had  children,  and  in  the  unmarried  or 
nuUiparous.  In  the  latter  it  is  conical  or 
nipple- shaped,  and  the  opening  of  the  os 
uteri  is  felt  at  the  apex  of  the  cone,  as  a 
circular  aperture  about  the  size  of  a  pea. 
The  anterior  and  posterior  boundaries  of  the 
OS  uteri  are  known  as  the  Hps  of  the  cervix, 
and  they  are  very  hable  to  alterations  in 
size,  becoming  congested  or  enlarged  under 
various  morbid  states,  one  often  to  a  greater 
extent  than  the  other.  In  women  who  have 
borne  children  the  shape  of  the  cervix  is 
altered,  and  it  becomes  shorter  and  less 
regularly  conical.  The  os  is  also  changed 
firom  a  circular  opening  iato  a  transverse 
fissure,  which  is  often  more  or  less  nodular 
and  irregular  at  its  edges,  from  lacerations 
of  its  tissues  during  labour;  and  is  some- 
times sufiiciently  open  to  admit  the  tip  of 
the  finger.  When  healthy,  the  mucous 
membrane  covering  the  cervix  is  smooth 
and  velvety  to  the  touch ;  and  through  the 
speculum  it  is  seen  to  be  of  a  uniform  rose- 
pink  colour.    Under  various  morbid  condi- 


tions it  becomes  rough,  granular,  stripped 
of  its  epithelium,  and  covered  with  hyper- 
trophied  papillae,  and  these  alterations  are  of 
much  importance  from  a  diagnostic  point  of 
view.  Having  ascertained  the  conditions  of 
the  cervix,  paying  particular  attention  to  its 
size,  shape,  density,  and  sensibility,  and  to  the 
shape  of  the  os  uteri,  we  may  next  proceed 
to  examine  the  body  of  the  uterus,  passing 
the  finger  for  this  purpose  past  the  cervix 
into  the  vaginal  cul-de-sac  behind,  in  front, 
and  on  either  side  of  the  uterus.  In  this 
way  we  feel  whether  the  uterus  is  of  normal 
size,  or  hypertrophied,  as  it  often  is ;  whether 
it  is  painful  on  pressure,  or  not ;  whether  the 
uterus  is  freely  movable  by  the  finger,  as  it 
ought  to  be ;  or  whether  it  is  fixed  and  im- 
movable in  any  part  of  its  contour,  as  is 
often  the  case  from  inflammatory  adhesion 
in  its  viciaity.  Then  again,  in  the  same 
examination,  we  ascertain  if  any  swelling 
exists  in  any  part  of  the  vaginal  cul-de-sac,  in 
front,  behind,  or  at  either  side ;  and  if  so  we 
try  to  determine  its  form,  density,  mobility, 
sensibility,  and  whether  it  is  attached  to  the 
uterus,  or  is  independent  of  it— all  points 
of  importance  in  arriving  at  an  accurate 
diagnosis. 

2.  Palpation. — In  this  part  of  the  exami- 
nation we  may  often  gain  much  assistance  by 
combining  abdominal  palpation  with  vaginal 
examination.  This  method  of  bi-manual  ex- 
amination is  always  of  great  utility,  and  is 
sometimes  indispensable  for  accurate  diagno- 
sis, and  it  is  not  so  generally  practised  as  it 
ought  to  be.  It  may  be  used  to  some  extent 
while  the  patient  is  stiQ  lying  on  her  side, 
the  left  hand  beiag  passed  over  her  right  hip. 
But  to  practise  it  thoroughly  we  must  make 
the  patient  turn  over  on  her  back,  and  then 
by  pressing  dovm  the  abdominal  parietes 
with  the  left  hand,  and  acting  in  concert  vpith 
the  examining  finger,  we  may  thoroughly 
explore  the  pelvic  cavity,  and  ascertain  much 
more  completely  the  form  and  relations  of 
any  tmnour  within  it,  than  by  vaginal  exami- 
nation alone.  In  some  cases  valuable  infor- 
mation can  be  obtained  by  a  rectal  examina- 
tion, especially  when  there  is  a  swelling  or 
tumour  in  Douglas's  pouch,  or  attached  to 
the  posterior  part  of  the  uterus,  which  may 
often  be  more  accurately  examined  in  this 
way  than  per  vagvnam.  Simple  abdominal 
palpation  is  often  necessary  in  investigating 
the  nature  of  any  tumour  supposed  to  be 
uterine.  This  is  best  carried  out  by  laying 
the  patient  on  her  back,  with  her  knees  ele- 
vated, so  as  to  relax  the  abdominal  parietes. 
Percussion  may  often  be  advantageously 
combined  with  palpation.  By  using  one  or 
two  fingers  of  the  left  hand  as  a  pleximeter, 
and  percussing  with  the  right,  we  get  a  dull 
or  tympanitic  sound.  If  the  latter  is  marked 
where  there  is  much  abdominal  distension, 
we  know  that  it  indicates  bowel  distended 
with  gas,  and  that  there  is  probably  no 
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tumour.  If  there  be  duliiess  we  can  limit  its 
axea,  and  thus  verify  the  results  of  palpation 
by  mapping  out  any  abdominal  swelling  met 
with.  By  these  means  also  we  discover  the 
existence  of  fluid,  either  free  in  the  abdomen, 
as  in  ascites,  or  contained  in  an  ovarian 
cyst,  the  presence  of  fluctuation  bemg  often 
very  readily  determined. 

3.  Use  of  the  Speculum. — We  now  proceed 
to  consider  the  means  at  our  disposal  for 
examining  the  lower  segment  of  the  uterus 
with  the  eye ;  and  from  the  re-invention  of 
the  speculum  by  Recamier,  in  the  early  part 
of  the  present  century,  Ave  may  date  the 
commencement  of  the  accurate  study  of 
uterine  diseases.  Numerous  varieties  of 
specula  have  been  used.  One  very  generally 
employed  is  Cusco's  bivalve  speculum  (fig. 
177).    This  has  the  advantage  of  being  easy 


Fig.  177. — Cusco's  bivalve  Bpeculum. 


to  introduce,  and  of  being  adapted  for  either 
a  capacious  or  a  narrow  vagina.  It  exposes 
the  cervix  well.  The  objections  to  it  are  its 
expense,  and  the  fact  that  the  metal  is  apt  to 
be  affected  by  various  applications  made  to 
the  cervix.  Personally  the  writer  prefers  the 
tubular  (Fergusson's)  speculum  (fig.  178), 


Fig.  178. — Fergusson's  speculum. 


made  of  glass  and  covered  vidth  caoutchouc ; 
and  that  which  is  bevelled  at  the  end  is  the 
easiest  to  introduce,  and  the  best  to  expose 
the  cervix.  For  cleanliness  and  brilliancy  of 
illumination  nothing  can  equal  it.  It  is  un- 
affected by  any  remedy  used  for  local  appli- 
cation, and  has  the  advantage,  which  is 
wanting  in  all  other  specula,  of  embracing 
and  steadying  the  cervix.  In  certain  cases 
requiring  local  medication  this  is  of  great 
value.  The  objection  to  this  form  of  specu- 
lum is  its  fragiUty,  and  the  necessity  of 
having  instruments  of  various  sizes,  adapted 
to  vaginae  of  different  dimensions.  Practi- 
tioners, therefore,  at  a  distance  from  surgical- 
instrument  makers,  will  do  well  to  provide 
themselves  with  the  more  expensive  instru- 
ment. Another  form  of  speculum  much  used 
of  late  years,  and  in  some  cases  superior  to  all 
others,  is  the  '  duck-biU  '  speculum  (fig.  179). 
This  acts  on  the  principle  of  drawing  aside  ' 


the  perinseum  and  posterior  vaginal  wall,  so 
as  to  allow  air  to  distend  the  canal,  and  thus 
expose  the  cervix.    For  certain  operations  it 


Fig.  179.— The  Duck-bill  speculum. 


is  invaluable,  and  is  most  valuable  even  in 
ordinary  exammations  if  the  practitioner 
be  skilled  in  its  use.  Considerable  practice  is 
required,  however,  to  employ  it  satisfactorily, 
and  it  has  the  ftirther  drawback  of  necessi- 
tating the  assistance  of  a  second  person. 

The  passing  of  a  speculum,  without  pain, 
is  an  operation  requiring  some  httle  practice 
to  perform  skilfally.  In  using  a  tubular 
glass  speculum  we  must  first  choose  one 
corresponding  to  the  size  of  the  vagina. 
This  is  a  point  of  some  importance ;  for  the 
attempt  to  pass  a  large  speculum  into  a 
small  vagina  causes  much  suffering  ;  and  if^ 
on  the  other  hand,  too  small  an  instrument 
be  used,  the  cervix  is  not  properly  exposed. 
The  patient  should  lie  in  the  ordinary  lateral 
position.  The  speculum  should  then  be 
taken  in  the  hollow  of  the  right  hand,  its 
bevelled  extremity  resting  on  the  under-sur- 
face  of  the  index  finger,  the  point  of  which 
should  project  a  little  over  its  edge,  so  as  to 
guide  it  through  the  ostium  vaginae.  The 
point  of  the  finger  having  been  inserted  into 
the  vagina,  the  mouth  of  the  speculum,  the 
centre  of  which  is  grasped  gently  by  the 
other  fingers  of  the  right  hand,  is  held  by 
the  left  hand,  and  the  instrument,  guided 
along  the  under-surface  of  the  right  index 
finger,  is  gently  insinuated  into  the  vagina, 
pressing  back  the  perinaeum  as  it  enters. 
When  it  is  fully  introduced,  it  is  tm-ned 
gently  round  until  the  cervix  is  well  exposed. 

By  the  speculum  we  can  speedily  recognise 
any  changes  in  the  cervix  and  os  uteri ;  we 
can  see  if  the  mucous  membrane  covering 
the  former  be  pale  or  congested,  smooth  or 
abraded,  or  perhaps  covered  with  granula- 
tions which  bleed  on  being  touched.  The 
character  and  amount  of  discharge  should 
be  noted,  and  it  may  be  wiped  away  with 
cotton  wool  held  in  the  speculum  forceps. 
If  the  discharge  come  in  great  measure  from 
the  interior  of  the  cer^dx  and  body  of  the 
womb,  it  is  glairy,  transparent,  and  very 
tenacious,  and  it  may  often  be  seen  oozing 
out  of  the  OS  uteri  like  white  of  egg.  This 
is  a  certain  sign  of  some  morbid  state  of  the 
mucous  lining  of  the  uterus.  If  the  dis- 
charge come  from  the  surface  of  the  cervix, 
it  is  yellow  and  purulent  in  appearance.  We 
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caai  also  recognise  aaiy  abnormal  growth  that 
exists  about  the  cervix,  as,  for  instance, 
small  gelatinous  polypi  which  have  evaded 
the  sense  of  touch. 

4.  Examination  with  the  Sotmd,  —  In 
certain  cases  in  which  more  accm'ate  infor- 
mation regarding  the  state  of  the  uterus  is 
required,  other  accessory  means  of  examin- 
ation are  used.  One  of  these  is  the  uterine 
soimd  (fig.  180),  by  means  of  which  we  can 
explore  the  interior  of  the  uterus,  measure 
its  length,  ascertain  its  direction,  &c.  The 
instrument  is  a  thin  rod  of 
flexible  metal,  which  can  be 
bent  into  any  desired  shape, 
as  it  is  sometimes  necessary 
to  adapt  it  to  the  altered  curve 
of  the  uterine  cavity.  Its 
length  is  divided  into  inches 
by  means  of  small  notches  in' 
the  metal,  and  at  two  and  a- 
half  inches  from  its  point  is 
a  small  knob,  indicating  the 
normal  length  of  the  healthy 
uterus.  In  introducing  the 
sound,  the  index  finger  of  the 
right  hand  is  passed  into  the 
vagina  imtil  its  tip  rests  on 
the  opening  of  the  os  uteri, 
which  can  be  felt  as  a  dimple 
or  depression  at  the  extremity 
of  the  cervix.  The  handle  of 
the  sound  being  lightly  held 
in  the  left  hand,  its  point,  pre- 
viously warmed  and  oiled,  is 
guided  along  the  palmar  sur- 
j  face  of  the  index  finger  of  the 

jf[  right  hand,  until  it  enters  the 

OS  uteri.  It  is  a  good  plan  to 
pass  the  sound  through'  the 
vagina  with  its  concavity  look- 
ing towards  the  perinaeum, 
and  after  it  has  entered  the 
OS,  to  turn  it  gently  round,  so 
that  its  further  progress  may 
be  in  the  ordinary  direction  of 
the  uterine  cavity.  It  is  now 
gently  pushed  on,  no  force  whatever  being 
used,  until  its  point  is  arrested  by  the  fundus 
uteri.  The  tip  of  the  right  index  finger  is 
now  placed  at  the  os,  and  withdrawn  in 
contact  with  the  sound,  so  that  the  exact 
length  to  which  it  has  entered  may  be  ascer- 
tained. Considerable  practice  is  required  to 
pass  the  sound  easily  and  without  pam. 
Gentleness  is  necessary  above  aU,  and  the 
sound  should  be  coaxed  to  pass,  being  with- 
drawn if  any  resistance  is  met  with,  and 
never  pushed  on  by  force.  Sometimes  the 
sound  will  not  pass  in  the  ordinary  direction, 
and  then  an  endeavour  must  be  made  to 
adapt  it  to  the  curve  of  the  uterine  cavity, 
by  bending  it,  or  by  passmg  it  with  its  con- 
cavity backwards,  as  in  the  cases  of  retro- 
flexion. The  kind  of  information  to  be 
derived  firom  the  use  of  the  sound  will  be 


Fig.  180.— The 
Uterine  Sound. 


best  appreciated  when  treating  of  the  sepa- 
rate diseases  of  the  uterus. 

5.  Dilatation  of  the  Cervix,  —  Another 
mode  of  examination,  sometimes  of  much 
use,  is  the  dilatation  of  the  cervix  by  sponge 
or  laminaria  tents,  or  by  Hegar's  dilators,  so 
as  to  admit  of  the  introduction  of  a  finger, 
and  complete  exploration  of  the  uterine 
cavity.  This  is  of  immense  service  in  cases 
of  profuse  menorrhagia,  when  the  existence 
of  an  intra-uterine  polypus,  or  portion  of 
retained  placenta,  is  suspected.  The  tent  is 
a  mass  of  compressed  sponge,  or  a  cylinder 
of  laminaria  digitata,  sufficiently  small  to 
enter  the  cervix,  where  it  swells  by  the 
imbibition  of  moisture,  and  in  doing  so 
expands  the  surrounding  tissues.  A  good 
way  of  effecting  the  desired  object  is  by 
passing  side  by  side  into  the  cervix  a  bundle 
of  laminaria  bougies,  sufficiently  long  to 
reach  the  fundus.  These,  if  left  in  situ  for 
twenty-four  hours,  dilate  not  only  the  cervix 
but  the  whole  uterine  cavity,  and  admit  of 
its  being  thoroughly  explored  under  an 
anaesthetic.  In  order  to  effect  this  easily, 
the  cervix  should  be  exposed  by  a  duck-bill 
speculum.  Hegar's  dilators  are  a  series  of 
graduated  uterine  bougies,  made  of  vulcanite, 
one  of  which  is  inserted  into  the  uterus  for 
about  two  minutes,  beginning  with  No.  1, 
and  gradually  progressing  to  No.  23  or  24. 
By  this  means  comparatively  rapid  and  very 
effective  dilatation  can  be  produced.  Care- 
ful antiseptic  precautions  are  essential,  and 
the  operation  must  be  performed  under  an 
anaesthetic.  In  the  hands  of  an  expert  this 
is  probably  the  best  method  at  our  disposal. 
Dilatation  of  the  cervix  is  an  operation  that 
should  not  be  imdertaken  without  due  con- 
sideration, as  it  is  occasionally  followed  by 
considerable  irritation. 

General  etiology  and  Pathology 
of  Uterine  Disease.— Much  as  is  the  at- 
tention which  has  been  paid  to  uterine  dis- 
ease of  late  years,  the  opinions  of  the  pro- 
fession are  as  yet  far  from  being  decided  on 
many  elementary  facts  connected  with  it. 
It  is  beyond  doubt  that  in  this  class  of  disease 
there  are  a  series  of  symptoms  common  to 
all  cases  alike,  such  as  pain  in  the  lower  part 
of  the  abdomen  and  back,  inabUity  to  walk, 
leucorrhoeal  discharge,  and  disordered  men- 
struation. If,  however,  modern  writers  on 
gynaecology  are  consulted,  it  will  be  at  once 
seen  how  various  and  irreconcilable  are  the 
explanations  given  of  these  symptoms.  Thus 
we  have  a  school  who  teach  that  in  inflamma- 
tion and  congestion,  either  of  the  cervix  alone, 
or  of  the  body  or  lining  membrane  of  the 
uterus,  we  have  the  key  to  uterme  pathology, 
and  that  all  other  changes  detected  in  the 
uterus,  such  as  displacements  or  flexions,  are 
merely  secondary  results  of  the  primary  af- 
fection. On  the  other  hand,  there  are  many 
influential  gyntecologists  who  refer  all  uterine 
disease  to  mechanical  causes ;  who  consider 
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displacements  to  be  the  primary  cause  of 
nearly  every  morbid  state  of  the  uterus,  in- 
flammation and  congestion  being  merely 
secondary  results;  and  who  naturally  limit 
their  treatment  to  an  endeavour  to  replace 
and  support  the  uterus  in  its  normal  position. 
The  want  of  sufficient  pathological  study  of 
morbid  states  of  the  uterus  accounts  for 
these  varying  opinions,  which  are  much  to 
be  regretted ;  for,  while  one  set  of  theorists 
apply  themselves  to  an  endeavour  to  relieve 
the  inflammatory  symptoms  they  find,  and 
which  undoubtedly  generally  exist,  by  leeches, 
rest,  and  suitable  local  applications,  they  are 
apt  to  undervalue  and  neglect  the  mechanical 
means  by  which  the  displaced  organ  may 
be  supported  and  steadied,  on  which  their 
opponents  too  exclusively  rely,  but  the  real 
value  of  which  it  is  impossible  to  call  in 
question.  Hence  it  follows  that  these  partial 
and  one-sided  views  lead  to  neglect  of  really 
important  measures  in  one  direction  or  the 
other,  and  to  an  amount  of  uncertainty  in 
the  mind  of  the  profession  which  materially 
impedes  a  due  recognition  of  the  true  impor- 
tance of  uterine  disease.  The  fact,  no  doubt, 
is  that  neither  of  these  opposing  views  is 
entirely  right,  but  that  there  is  a  large 
measure  of  truth  in  both.  Of  the  importance 
of  inflammatory  conditions  no  one,  who  im- 
partially studies  the  clinical  history  of  cases 
coming  under  his  care,  can  entertain  any 
reasonable  doubt.  The  large,  tender,  and 
congested  uterus,  with  its  thickened  and 
hypertrophied  walls,  the  inflamed  and 
granular  mucous  membrane  covering  the 
cervix,  and  pouring  out  abundance  of  morbid 
secretion,  are  conditions  too  obvious  to  be 
overlooked,  and  which  are  very  frequently 
indeed  associated  with  displacements,  re- 
sulting from  alterations  in  portions  of  the 
hypertrophied  and  overweighted  organ.  In  i 
some  of  these  cases  treatment  directed  to  f 
the  original  inflammatory  condition  may,  of 
itself,  suflice  to  effect  a  cure  ;  in  others  this 
fails,  unless  attention  be  at  the  same  time 
paid  to  the  secondary  displacements.  On 
the  other  hand,  it  is  equally  impossible  to 
ignore  the  occasional  remarkable  influence 
of  a  simple  displacement  in  producing  dis- 
ease. Who,  for  example,  that  has  witnessed 
the  long  chain  of  distressing  symptoms  fol- 
lowing a  traumatic  displacement,  such  as 
retroflexion  from  a  fall,  and  the  instantaneous 
relief  sometimes  following  the  introduction 
of  a  suitable  pessary,  can  doubt  this  ?  In 
fact,  all  these  conditions  act  and  re-act  on 
each  other,  and  too  excessive  attention  to 
one  set  of  symptoms,  based  on  theoretical 
dogmas,  is  as  fallacious  in  uterine  as  in  aU 
other  forms  of  disease. 

The  causes  of  uterine  disease  are  very 
numerous.  Among  the  most  common  may 
be  mentioned  errors  in  the  mode  of  life  con- 
sequent on  the  habits  of  modern  society,  such 
as  tight-lacing,  want  of  proper  exercise, 


heated  rooms,  imprudence  during  menstrua- 
tion, and  the  hke.  By  far  the  most  prolific 
source  of  uterine  disease  is  to  be  found  in 
the  changes  in  the  uterus  consequent  on 
parturition.  Many  accidental  circumstances 
are  apt  to  check  and  arrest  the  involution  of 
the  hypertrophied  muscles,  which  normally 
occurs  after  deUvery.  Hence  the  uterus  re- 
mains large,  congested,  heavy,  tender,  and 
in  the  condition  known  as  sub-involution,  its 
cavity,  as  measured  by  the  uterine  sound, 
being  elongated.  In  such  cases  the  symptoms 
of  uterine  disease  creep  on  insidiously  after 
abortion  or  child-bearing,  and,  in  a  large 
proportion  of  cases,  it  will  be  possible  to 
trace  its  origin  to  this  source. 

In  considering  the  diseases  of  the  uterus, 
it  will  economise  space  if  we  divide  them 
into  four  classes,  namely :  (1)  Inflamma- 
tory and  Congestive  Diseases,  with  their 
results  ;  (2)  Displacements  ;  (3)  Malignant 
Diseases  ;  and  (4)  Tumours. 

1.  Inflammatory  and  Congestive 
Diseases.  —  Under  this  heading  we  may 
consider  together  those  morbid  states  of  the 
uterus  which  are  variously  described  under 
such  terms  as  acute  and  chronic  metritis, 
chronic  parenchymatous  metritis,  areolar 
hyperplasia,  acute  and  chronic  endo- 
metritis, endo-cervicitis,  chronic  uterine 
catarrh,  granular  degeneration  of  the  cer- 
vix, ulceration  of  the  cervix,  congestion  of 
the  uterus,  and  others. 

This  course  involves  the  disadvantage  of 
describing  together  diseases  which,  whilst 
they  are  very  generally  associated,  and  have 
much  that  is  common  in  their  symptom- 
atology and  treatment,  may  often,  on  the 
other  hand,  occur  separately,  and  require 
important  modifications  in  their  manage- 
ment, according  to  the  particular  parts  of 
the  uterus  affected.  It  is  impossible,  how- 
ever, in  so  short  an  article,  to  discuss  their 
individual  peculiarities,  as  would  naturally 
be  done  in  a  systematic  treatise. 

Acute  inflammatory  affections  of  the  uterus, 
whether  of  its  body  or  of  its  lining  mem- 
brane, are  of  comparatively  rare  occiuxence 
when  unconnected  with  the  puerperal  state ; 
and  if  a  contrary  opinion  is  expressed  in  many 
of  OMX  gynfficological  works,  it  is  probably 
because  various  other  inflammatory  diseases, 
especially  localised  iaflammations  of  the 
!  peritonemn  and  cellular  tissue  near  the 
uterus,  have  been  confounded  with  inflam- 
mations of  the  uterus  itself.  No  practical 
harm  will  result,  therefore,  if  we  hmit  our- 
selves to  the  consideration  of  the  more 
chronic  conditions  which  are  of  such  com- 
mon occurrence,  and  produce  such  important 
consequences.  One  of  the  most  common  is 
undoubtedly  congestion  of  the  uterus,  asso- 
ciated with  enlargement  of  its  vessels,  and 
very  often  leading  secondarily  to  more  im- 
portant and  lasting  disease,  such  as  inflam- 
mation of  its  lining  membreine,  and  the  con- 
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dition  described  as  areolwr  hyperplasia  or 
chronic  parenchymatoiis  metritis. 

^Etiology  and  Anatomical  Characters. 
The  causes  of  such  congestions  are  very 
numerous,  and  indeed  they  occur  normaUy 
in  connexion  with  every  menstrual  period, 
and  may  readily  be  perpetuated.  By  far  the 
most  important,  however,  is  some  inter- 
ference with  the  proper  involution  of  the 
uterus  after  delivery  or  abortion,  to  which  a 
large  proportion  of  such  disease  maybe  traced. 
If  such  congestion  continue  to  be  repeated, 
whatever  be  its  cause,  it  very  often  leads  to 
inflammation  of  the  mucous  membrane 
lining  the  cervix  or  body  of  the  uterus  ;  and 
then  the  diseases  known  as  endo-metritis  or 
endo -cervicitis  are  established,  which  are  of 
much  importance.  In  these  the  largely  de- 
veloped glandular  structures  of  the  mucous 
membrane  are  the  parts  chiefly  involved. 
On  microscopical  examination  they  are  found 
altered  in  character,  dilated  at  their  mouths, 
and  pouring  out  abundantly  the  transparent 
spongy  mucus  which  is  so  characteristic  of 
these  aff'ections.  The  viUi  of  the  cervix,  both 
those  within  the  canal  and  on  its  exterior, 
become  altered,  stripped  of  their  epitheHum, 
and  eventually  hypertrophied.  These  en- 
larged and  abraded  papillse  on  the  surface  of 
the  cervix,  when  seen  thi-ough  the  speculum, 
form  the  characteristic  red,  strawberry-like 
abrasions  round  the  os,  which,  under  the 
name  of  ulceration,  have  formed  so  fruitful 
a  subject  of  controversy  in  uterine  disease. 
The  detection  of  this  condition — which  is  in 
no  sense  of  the  word  an  ulceration,  since 
the  epithehum  is  the  only  structure  destroyed 
— is  of  much  importance  from  a  diagnostic 
point  of  view,  but  chiefly  as  leading  to  a 
knowledge  of  the  more  deep-seated  changes 
which  have  produced  it  as  a  secondary  re- 
sult, which  are  themselves  beyond  the  sphere 
of  observation,  but  which  are  truly  at  the 
root  of  the  evil.  Hence  the  granular  and 
abraded  state  of  the  cervix  must  be  looked 
upon  as  a  mere  indication  of  disease  else- 
where, not  as  being  in  itself  a  primary  dis- 
ease. Moreover,  it  is  to  be  noted,  as  specially 
pointed  out  of  late  by  American  gynaecologists, 
that  many  apparent  abrasions  of  the  cervix 
are  really  due  to  laceration  of  its  tissue, 
and  eversion  of  its  altered  hning  membrane, 
a  condition  which  can  only  be  satisfactorily 
made  out  when  the  duck-bill  speculum  is 
used. . 

In  more  advanced  stages  of  these  inflam- 
mations of  the  mucous  membrane  deeper- 
seated  alterations  occur.  The  glands  become 
obhterated  or  atrophied,  and  sometimes  un- 
dergo cystic  degeneration;  and  the  whole 
mucous  membrane  may  become  adherent, 
stripped  of  its  epithelium,  covered  with  granu- 
lations, or  finally  converted  into  a  layer  of 
connective  tissue  covered  with  polymorphous 
cells  (lOebs).  In  no  long  time,  moreover, 
other  morbid  states  of  the  uterus  are  deve- 


loped. The  organ  becomes  enlarged  and 
tender  to  touch,  and  very  often  there  is  more 
or  less  forward  or  backward  displacement. 
The  cervix  especially  is  apt  to  be  hyper- 
trophied, the  OS  patulous,  much  leucorrhoeal 
discharge  is  present,  and  all  the  distressing 
chain  of  symptoms  accompanying  confirmed 
uterine  disease  is  established.  Pathologically,, 
this  enlarged  and  tender  state  of  the  body 
and  cervix  of  the  uterus  is,  by  most  recent 
writers,  believed  to  depend  on  excessive 
growth  of  the  connective  tissue,  associated 
with  vascular  hypersemia  and  hypersesthesia 
of  the  nerves.  It  should  be  remembered,, 
however,  that  it  is  identical  with  the  con- 
dition commonly  described  as  chronic  me- 
tritis, the  essentially  inflammatory  origin  of 
vshich  has  long  been  an  axiom  in  gynae- 
cology. 

Symptoms. — The  symptoms  accompanying 
these  morbid  states  of  the  uterus  are,  in  a 
great  measure,  those  which  are  common  to 
a  large  number  of  uterine  complaints.  Pain 
in  the  lower  part  of  the  abdomen  and  back,, 
increased  by  exercise  of  any  kind ;  pain  in 
defsecation  or  micturition,  and,  in  married 
women,  on  sexual  intercourse ;  profuse  glairy, 
tenacious,  or  pmrulent  discharge,  in  old- stand- 
ing cases  very  abundant ;  disordered  men- 
struation, either  scanty  or  irregular,  or  more 
often  profuse,  and  frequently  very  painful; 
and  eventually,  if  the  true  character  of  the 
disease  be  not  recognised,  a  long  and  dis- 
tressing catalogue  of  general  symptoms,  such 
as  dyspepsia,  hysteria,  sickness  or  vomiting, 
headache,  and  others  too  protean  in  their 
character  to  be  described,  are  among  those 
which  are  most  commonly  observed. 

The  conditions  met  with  on  physical  ex- 
amination vary  with  the  duration  and  extent 
of  the  disease,  and  the  tissues  of  the  uterus 
chiefly  implicated.  In  the  simpler  cases 
the  uterus  is  merely  somewhat  heavy  and 
enlarged,  and  tender  to  the  touch.  When 
there  is  endo-metritis  or  endo-cervicitis  to 
any  extent,  the  cervix  is  somewhat  puflfy  and 
enlarged,  and  the  external  os  patulous,  so- 
that  the  sound  passes  easily;  and,  in  the 
same  way,  a  dilated  state  of  the  cervical 
canal  and  internal  os  is  recognised.  Very 
generally  also  the  surface  of  the  cervix  is^ 
rough,  granular,  and  greatly  abraded,  bleed- 
ing on  being  touched,  while  strings  of  the 
characteristic  gelatinous  discharge  are  seen 
to  exude  from  the  cervix,  and  the  cervix 
may  be  extensively  fissured.  Lastly,  on  bi- 
manual examination,  in  the  more  chronic 
and  confirmed  cases,  the  whole  uterus  will 
be  found  to  be  distinctly  enlarged,  probably 
somewhat  elongated  when  measured  by  the 
sound,  and  very  commonly  the  subject  of 
some  of  the  forms  of  displacement  to  be 
presently  described. 

Prognosis.— The  prognosis  of  these  dis- 
eases must,  of  course,  depend  on  their  extent 
and  duration.   In  their  earlier  stages  they 
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are  readily  susceptible  of  improvement  and 
cure.  In  old-standing  cases,  which  have 
lasted  for  years,  and  produced  all  the  local 
and  general  results  above  described,  the 
treatment  is  surrounded  with  difficulties, 
and  the  prospect  is  far  from  encouraging! 
It  is  of  such  states  that  Scanzoni  speaks 
when  he  says,  'We  do  not  remember  a 
single  case  in  which  we  have  cured  an  abtm- 
dant  uterine  leucorrhoea  of  several  years' 
standing' — a  dictum  which  was  doubtless 
true  with  reference  to  the  methods  of  treat- 
ment generally  employed,  but  which  for- 
tunately cannot  be  endorsed  by  those  who 
have  employed  more  radical  means  of  cure, 
apjolied  directly  to  the  seat  of  the  disease. 

Treatment. — The  treatment  resolves  itself 
into  general  and  local.  With  regard  to  the 
former,  the  indications  are  to  do  all  in  our 
power  to  improve  the  nutrition  and  general 
health  by  ordinary  means  of  treatment,  such 
as  attention  to  diet,  fresh  air,  and  the  ad- 
ministration of  appropriate  remedies,  of 
which  such  drugs  as  quinine,  small  doses 
of  arsenic  or  strychnine,  various  ferruginous 
preparations,  and  bromide  of  potassium, 
either  alone  or  in  combination  with  other 
remedies,  especially  when  there  is  much 
nervous  irritability,  are  amongst  the  most 
generally  useful.  In  old-standing  cases  resort 
to  some  of  the  Continental  watering-places 
is  occasionally  of  much  service.  These 
points,  however,  aU  depend  on  general  prin- 
ciples, and  cannot  be  fiurther  dwelt  upon. 
Among  the  local  measures  one  of  the  first 
and  most  important  to  attend  to  is  rest.  If 
moving  about  produce  pain,  repose  in  the 
recumbent  attitude  ought  certainly  to  be 
enforced,  and  in  recent  and  acute  cases  it 
should  be  absolute.  In  chronic  cases  con- 
tinuous rest  leads  to  the  evils  of  deterioration 
of  the  general  health,  and  the  risk  of  acquiring 
habits  of  chronic  invalidism.  This  must, 
then,  be  decided  by  the  exigencies  of  the 
particular  case,  and  the  judgment  of  the 
practitioner.  Generally,  some  daily  gentle 
exercise,  short  of  fatigue,  should  be  advised, 
such  as  walking  a  little  distance,  driving  in 
an  easy  carriage  or  bath-chair,  or  sitting  in 
the  open  air.  We  may  safely  assume  that 
exercise  which  does  not  produce  or  increase 
pain  is  doing  good. 

In  cases  of  simple  hypersemia,  especially 
when  not  of  old  standing,  and  when  the 
uterus  is  tender  to  the  touch,  the  local 
abstraction  of  blood  is  often  of  marked 
benefit.  This  may  be  effected  either  by 
applying  from  two  to  four  leeches  to  the 
cervix  through  a  cylindrical  glass  speculum, 
or,  still  better,  by  puncturing  the  cervix  with 
•a  scarificator  made  for  the  purpose.  Another 
very  effectual  means  of  relieving  congestion 
and  tenderness  of  the  uterus  is  the  use  of 
pledgets  of  cotton  wool,  to  which  a  string  is 
attached,  thoroughly  soaked  in  glycerine.  If 
one  of  these  is  introduced  into  the  vagina  at 


night,  and  removed  by  means  of  the  string 
m  the  morning,  it  will  be  found  to  produce 
an  abundant  watery  discharge  which  satu- 
rates the  linen  of  the  patient.  Great  relief 
is  thus  given,  and  there  is  hardly  any  form 
of  congestive  uterine  disease  which  is  not 
benefited  by  this  treatment,  which  most 
women  can  apply  for  themselves.  The  gly- 
cerine pledgets  may  be  used  every  night,  and 
they  do  not  interfere  with  other  modes  of 
treatment.  Continuous  irrigations  of  hot 
water  at  110°,  night  and  morning,  are  also 
most  serviceable,  but  to  be  of  use  not  less 
than  frona  one  to  two  gallons  must  be  used, 
with  a  suitable  cistern  syringe.  When  pro- 
perly applied  these  give  immense  relief. 
When  the  uterus  is  enlarged  as  well  as 
tender,  much  benefit  may  be  derived  from 
the  application  of  a  pledget  of  iodised  cotton 
to  the  cervix  once  a  week.  This  should  be 
passed  through  the  speculum,  and  retained 
in  position  by  a  large  pledget  soaked  in 
glycerine.  It  rarely  causes  pain  ;  if  it  do, 
it  should  be  at  once  removed ;  and  it  often 
remarkably  reduces  the  size  of  the  sub- 
involuted  and  hypertrophied  womb. 

When  there  is  evidence  of  endo-metritis 
or  endo-cervicitis  other  treatment  is  required. 
Now  the  desideratum  is  the  application  of 
alterative  remedies  to  the  diseased  mucous 
membrane,  not  with  the  view  of  destroying 
it,  but  of  so  modifying  its  circulation  and 
nutrition  as  to  set  up  healthy  action.  The 
want  of  success  so  common  in  treating  these 
cases  may  be  traced  to  the  fact  that  remedies 
have  not  been  apphed  du'ectly  to  the  interior 
of  the  cervix  or  uterus,  but  that  practitioners 
have  contented  themselves  with  treating  the 
abraded  or  granular  condition  of  the  cervix, 
thus  leaving  the  real  seat  of  the  disease  xm- 
touched.  Of  late  years  much  advance  has 
been  made,  and  we  need  not  now  talk  of 
these  chronic  inflammatory  affections  of  the 
lining  membrane  of  the  uterus  in  the  same 
hopeless  strain  as  before.  One  of  the  earliest 
modes  of  intra-uterine  medication  was  the 
injection  of  fluids  into  the  uterine  cavity, 
such  as  tincture  of  iodine,  or  solutions  of 
nitrate  of  silver.  It  was  soon  found  that 
such  injections,  when  the  cervix  had  not 
been  previously  dilated,  were  apt  to  be  fol- 
lowed by  very  alarmkig  and  dangerous 
symptoms ;  and  it  is  now  generally  admitted 
that  they  are  inadmissible,  unless  the  cervix 
has  been  previously  dilated  with  sponge  or 
laminaria  tents.  This  in  itself  is  a  procedm'e 
not  to  be  lightly  undertaken ;  and  to  repeat 
it  firequently  for  a  length  of  time — as  would 
be  essential  in  the  treatment  of  these  chronic 
cases — would  be  altogether  out  of  the  ques- 
tion. Some  other  method  of  attaining  the 
desired  object  is  therefore  necessary,  and 
this  we  obtain  in  perfection  in  the  local 
application  of  the  desired  alteratives  on  suit- 
able probes  covered  with  a  thin  layer  of 
cotton  wool.    By  this  means  we  can  reach 
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Fig. 


181.— Uterine 
Probes. 


the  mucous  membrane  at  any  part  of  the 
uterine  cavity,  and  apply  our  remedies  to  it, 
without  the  necessity  of  any  prehminary 
dilatation.  The  probes  used  by  the  writer 
are  made  of  flexible  metal  (fig.  181),  attached 
to  a  wooden  handle,  and  of  such  a  size  that, 
when  tightly  wrapped  round  with  a  thin  film 
of  wool,  they  are  not  thicker  than  an  ordinary 
uterine  sound.  They  are 
covered  by  teasing  out  a 
small  portion  of  wool, 
which  is  flattened  between 
the  palms  of  the  hands. 
The  probe  is  then  dipped 
in  water,  to  cause  the  wool 
to  adhere,  and  by  twisting 
round  the  handle,  the  wool 
being  held  between  the 
forefinger  and  thimab  of 
the  left  hand,  the  wool  is 
smoothly  and  firmly  wrap- 
ped round  it.  A  little 
practice  enables  us  to  effect 
this  with  great  neatness. 
The  cervix  being  generally 
abnormally  patulous,  there 
is  no  difficulty  in  passing 
the  probes  through  the  os, 
previously  exposed  by  the 
speculum,  so  as  to  reach 
the  entire  uterine  cavity. 
The  writer  is  in  the  habit 
of  using  a  mixture  of  equal 
parts  of  crystalhsed  carbolic  acid  and  gly- 
cerine, as  a  local  alterative,  than  which,  he  be- 
Keves,  there  is  no  better  application.  Others, 
however,  employ  tincture  of  iodine,  or  strong 
solutions  of  nitrate  of  silver ;  or  they  even, 
as  recommended  by  Courty  of  MontpeUier, 
pass  a  sohd  piece  of  nitrate  of  silver  into  the 
uterine  cavity,  leaving  it  there  to  melt  and 
flow  over  the  mucous  membrane.  The  writer 
first  swabs  out  the  uterine  cavity  with  one  or 
two  probes  covered  vdth  dry  wool,  so  as  to 
remove  the  glutinous  discharge  as  much  as 
possible,  and  then  passes  in  another  probe, 
covered  with  the  carbolic  solution,  so  as  to 
paint  over  the  hning  membrane  of  the  cervix 
and  body  of  the  uterus,  the  external  abrasions 
on  the  cervix  bemg  subsequently  swabbed  over 
with  the  same  solution.  This  rarely  gives 
rise  to  any  pam  or  discomfort,  and  may  be 
combmed  with  the  other  plans  of  treatment 
already  mentioned.  Intra-uterine  medica- 
tion is  most  useftd  in  the  week  immediately 
succeeding  menstruation,  when  the  super- 
ficial layer  of  the  mucous  membrane  has 
been  shed.  If  used  too  near  the  advent  of 
the  next  period  it  may  prove  too  irritating, 
and  may  bring  on  menstruation  prematurely! 
As  a  rule,  two  applications,  at  intervals  of 
a  few  days,  in  the  early  part  of  the  intra- 
menstrual  interval  are  amply  sufficient,  and 
it  may  be  necessary  to  continue  the  treat- 
ment for  many  weeks  or  months.  The 
writer  of  late  has  found  the  appHcation  of 


the  continuous  electrical  current,  through  a 
carefully  insulated  sound,  a  still  more  effi- 
cient and  much  more  rapidly  effectual 
method  of  intra-uterine  medication.  Some 
three  or  four  apphcations  of  about  100  milli- 
amperes  wiU  often  effectually  cure  an  intra- 
uterine leucorrhoea  of  long  persistence.  Un- 
fortunately this  is  a  method  of  treatment 
that  is  not  generally  apphcable,  since  it 
requires  an  expensive  plant,  and  very  con- 
siderable practical  experience,  in  order  that 
it  may  be  safely  and  efficiently  used.  Should 
laceration  of  the  cervix  and  ectropion  exist, 
Emmett's  operation  of  trachelorrhaphy  may 
be  indicated.  In  very  severe  and  obstinate 
cases  of  this  kind  Eecamier  used  to  scrape 
the  uterine  mucous  membrane  with  a 
curette,  so  as  to  remove  the  granulations, 
especially  when  there  was  much  metror- 
'Xhagia,  and  where  there  was  reason  to 
suspect  the  existence  of  a  granular  condition 
of  the  intra-uterine  mucous  membrane.  The 
DubUn  physicians  recommend  the  apphcation 
of  faming  nitric  acid,  the  cervix  having  been 
first  dilated  vsath  tents.  This  is  a  very 
strong  measure,  which  we  would  not  vsoUingly 
adopt ;  but  it  is  only  fair  to  say  that  in  the 
cases  in  which  the  writer  has  used  it  he  has 
found  it  exceedingly  useful.  Scraping  the 
uterine  cavity  with  the  dull  wire  curette  also 
occasionally  has  an  admirable  result  in  such 
conditions  ;  and,  so  far  as  the  writer's  expe- 
rience goes,  this  is  a  perfectly  safe  procedure. 
Before  concluding  this  subject,  a  word  of 
caution  is  necessary.  Valuable  as  intra- 
uterine medication  certainly  is  in  suitable 
cases,  it  should  never  be  rashly  or  indis- 
criminately employed,  and  the  writer  would 
strongly  insist  that,  before  resorting  to  it,  we 
should  satisfy  ourselves  that  the  uterus  is 
hkely  to  bear  it  with  impunity.  Whenever, 
therefore,  there  is  much  tenderness  of  the 
womb  on  being  touched,  even  when  the  case 
is  othervsdse  suitable,  the  vsnriter  deems  it 
advisable  first  to  remove  the  congested  con- 
dition by  rest,  the  local  abstraction  of  blood, 
the  use  of  glycerine  pledgets,  hot-water 
irrigations,  and  other  appropriate  means ; 
and,  above  all,  the  shghtest  evidence  of  any 
concomitant  mischief  or  irritation,  recent  or 
of  old  standing,  in  the  neighbourhood  of  the 
uterus,  as  shown  by  tenderness  on  pressm-e 
in  the  region  of  the  broad  ligaments,  or  fixity 
of  the  uterus,  should  be  an  absolute  contra- 
indication. 

2.  Displacements.— Under  this  head  we 
have  to  discuss  a  variety  of  diseases  which 
have  furnished  a  fruitful  theme  for  contro- 
versy _  among  gynrecologists.  Practically, 
physicians  have  divided  themselves  into  two 
great  schools  with  regard  to  these  affections. 
One  of  these  schools  teaches  that  deviations 
of  the  uterus,  in  whatever  direction  they 
occur,  whether  forwards,  backwards,  or  to 
either  side  (for  descent  of  the  uterus  is  of  a 
different  character,  and  must  be  separately 
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discussed),  form  of  themselves  serious  mala- 
dies accompanied  by  definite  symptoms ;  and, 
as  a  logical  deduction,  that  their  treatment 
should  prknarily  consist  in  the  endeavour  to 
replace  the  dislocated  uterus  in  its  normal 
position,  and  maintain  its  position  by  me- 
chanical contrivances  known  as  ^pessaries. 
The  other,  and  much  larger,  school  holds 
that  versions  or  flexions  are  not  ;per  se  the 
cause  of  the  undoubted  symptoms  which  are 
met  with  in  the  cases  in  which  they  are 
found  to  be  present ;  that  flexions  may,  and 
often  do,  exist  without  giving  rise  to  any 
symptoms  at  all ;  that  in  all  cases  the  symp- 
toms may  be  traced  to  the  uterine  engorge- 
ments and  congestions  which  accompany  the 
deviations,  and  are  their  primary  cause  ;  and 
that,  therefore,  it  is  unnecessary  to  pay  at- 
tention to  the  displacement,  which  may  be 
left  to  itself,  while  associated  conditions  are 
remedied  by  appropriate  treatment.    As  is 
generally  the  case  in  all  such  controversies, 
it  is  probable  that  neither  side  is  entirely  in 
the  right,  and  that  the  truth  is  to  be  found 
between  the  two.    It  is  certain  that  in  some 
cases,  and  under  certain  pecuHarities  of  con- 
stitution, flexions  produce  symptoms  which 
cannot  be  explained  by  the  accompanying 
condition  of  the  uterine  structures,  which 
can  only  be  reheved  by  mechanically  sup- 
portmg  the  dislocated  womb,  and  frequently 
are  so  relieved  in  the  most  remarkable  man- 
ner.    It  is  unquestionable,  however,  that 
marked  flexions  often  exist  without  producing 
any  appreciable  symptoms,  and  as  these  are 
only  found  out  accidentally,  when,  from  some 
other  cause,  an  examination  is  made,  it  is 
not  improbable  that  such  cases  are  much 
more  common  than  is  generally  supposed. 
Upon  the  whole,  the  vsrriter  is  inclmed  to 
think  that  displacements  are  rather  the  result 
than  the  cause  of  the  associated  morbid  state 
of  the  uterus,  and  that  one  of  the  chief 
elements  of  treatment  is  to  get  rid  of  the 
congested,  hypertrophied,  or  sub-involuted 
state  of  the  organ  which  produces  them. 
But,  even  if  this  be  admitted,  it  by  no  means 
follows  that  proper  mechanical  support  is  not 
needed.   So  far  from  this  being  the  case,  the 
Vio-iter  beheves  it  to  be  of  the  greatest  pos- 
sible value  in  supporting  and  steadying  the 
overweighted  and  misplaced  organ,  thereby 
facilitating  the  removal  of  its  morbid  states, 
as  well  as  relieving  its  most  urgent  symp- 
toms. 

Properly  speaking,  displacements  of  the 
uterus  should  be  divided  into  two  classes, 
versions  and  flexions.  In  the  former  the 
body  of  the  uterus  retains  its  normal  shape, 
but  not  its  normal  direction,  the  entire  organ 
being  displaced  either  forwards  (ante-ver- 
sion), backwards  (retro-version),  or  to  one 
side  (latero-version).  In  the  latter  the  shape 
of  the  uterus  is  altered,  and  its  body  is  more 
or  less  acutely  bent  over  the  cervix  in  the 
form  of  a  retort,  producing  the  analogous 


conditions  of  ante-flexion,  retro-flexion,  or 
latero-flexion.  But  these  states  are  very 
closely  related  to  each  other.  Very  often 
they  are  combmed,  they  arise  from  similar 
causes,  and  they  produce  similar  results. 
For  the  sake  of  brevity,  therefore,  they  will 
be  discussed  together. 

Etiology  and  Pathology.— In  order  to 
understand  how  uterine  displacements  are 
produced,  it  is  necessary  to  remember  the 
means  by  which  the  uterus  is  maintained  in 
its  natural  position.    In  the  healthy  state 
the_  uterus  is  situated  high  in  the  pelvic 
cavity,  its  fundus  projecting  somewhat  above 
the_  plane  of  the  pelvic  brim,  to  the  axis  of 
which— that  is,  to  a  line  drawn  from  the 
umbilicus  to  the  coccyx — its  own  axis  cor- 
responds.   It  is  maintained  in  this  position 
partly  by  the  muscular  column  of  the  vagina 
below,  on  which  it  is,  as  it  were,  poised; 
partly  by  the  folds  of  the  peritoneum  form- 
ing Douglas's  pouch  behind,  especially  that 
portion  of  them  called  the  utero-sacral  liga- 
ments; and  partly  by  fibrous  portions  of 
pelvic  fascia  in  front,  attached  to  the  pubes 
and  passing  by  the  side  of  the  bladder. 
These  are  fixed  to  the  uterus  above  the 
points  of  junction  of  the  internal  os  vsdth  its 
body,  which  is,  therefore,  the  part  of  the  organ 
least  liable  to  change  of  position,  and  that  at 
which  flexions  almost  invariably  take  place. 
The  fundus  and  body  are  much  more  mobile, 
but  their  movements  are  somewhat  con- 
trolled by  the  round  ligaments  in  front,  and 
the  broad  hgaments  at  the  side.    The  shape 
of  the  uterus  is  further  maintained  by  the 
well-marked  inherent  rigidity  of  its  tissue, 
and  when  this  is  altered  by  disease,  as  by 
congestion,  sub-involution,  and  the  like,  dis- 
placements are  much  more  apt  to  occur. 
The  axis  of  the  uterus  is  naturally  apt  to 
alter  its  position  under  various  conditions. 
Thus  it  falls  less  or  more  forwards,  according 
as  the  bladder  is  distended  or  otherwise. 
The  uterus  is  also  so  placed  that  it  ascends 
or  descends  with  more  or  less  freedom,  and, 
as  it  does  so,  its  axis  corresponds  with  the 
axis  of  the  plane  of  that  part  of  the  pelvis  in 
which  it  lies.    This  fact  has  been  especially 
pointed  out  by  the  late  Dr.  Squarey,  and  it 
goes  far  to  explain  why  similar  causes  should 
at  one  period  produce  a  forward,  and  at 
another  a  backward,  displacement.  The 
causes  of  displacements  are  chiefly  any  con- 
ditions which  weaken  the  supports,  or  the 
resisting  power,  of  the  uterus.    They  are, 
therefore,  most  frequently  found  in  associa- 
tion with  the  results  of  parturition — sub- 
involution, congestion,  hyperplasia,  and  endo- 
metritis— which  all  diminish  the  inherent 
tonicity  of  the  uterine  walls,  as  well  as 
weaken  its  supports,  and  prevent  its  regain- 
ing its  natural   shape  when  accidentally 
altered.    The  displacement  itself  may  be 
caused  or  favoured  by  a  variety  of  conditions, 
such  as  blows,  falls,  tight  clothing,  fibroid 
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tumours  developed  in  the  uterine  walls,  and 
many  other  analogous  states.  When  a  flexion 
has  been  produced,  the  venous  capillaries  at 
the  point  of  flexion  are  more  or  less  ob- 
structed, and  the  retimi  of  blood  through 
them  hiadered,  while  the  arteries  continue 
to  supply  blood.  The  fundus,  therefore,  be- 
comes congested,  and  subsequent  structural 
alterations  are  developed.  This  point  has 
been  insisted  on  by  the  late  Dr.  Graily 
Hewitt,  and  there  can  be  no  doubt  of  its 
accuracy.  This  explains  the  fact  that,  even 
when  flexions  are  secondary,  it  is  impossible 
to  treat  them  satisfactorily  by  general  means 
alone,  and  that,  in  com*se  of  time,  a  flexion, 
originally  secondary  in  its  causation,  may 
require  to  be  the  cbaef  object  of  treatment. 

Symptoms. — The  symptoms  of  flexion  of 
the  uterus  are  in  no  way  special.  They  are 
very  much  those  which  have  already  been 
described  as  accompanying  the  inflammatory 
varieties  of  uterine  disease,  and  there  are 
none  which  would  enable  the  practitioner  to 
foretell  its  existence  with  certainty.  Amongst 
those  most  commonly  observed  are  pain, 
weight,  and  bearing  down,  often  decidedly 
increased  by  exercise  of  any  kind,  not  in- 
frequently rendering  locomotion  an  impos- 
sibility ;  pain  in  one  or  other  ovarian  region ; 
pain,  and  sometimes  difficulty,  in  micturition ; 
and  various  disorders  of  the  menstrual  func- 
tion, more  especially  dysmenorrhoea  and 
menorrhagia.  After  these  have  lasted  some 
time  the  secondary  derangements  of  the 
general  health,  so  common  in  uterine  dis- 
ease, become  estabhshed,  and  they  lead  to 
very  serious  consequences. 

Diagnosis.  —  The  diagnosis  of  displace- 
ments is  not  difficult  on  vaginal  examina- 
tion. Supposing  we  have  to  do  with  a 
flexion,  the  cervix  is  found  in  its  normal 
position;  but  either  in  front,  behind,  or, 
more  rarely,  at  either  side,  is  a  rounded 
swelling  about  the  size  of  half  an  orange, 
which  can  be  pushed  away  by  the  examining 
finger.  This  might  be  confounded  with 
various  other  conditions,  such  as  small  ute- 
rine fibroids,  inflammatory  exudation,  hse- 
naatocele,  and  small  ovarian  tumours.  The 
diagnosis  can,  however,  be  readily  cleared 
up  by  the  sound,  which  will  only  pass  in  the 
direction  in  which  the  uterus  is  flexed ;  and, 
when  it  is  turned  gently  and  cautiously  round| 
the  flexed  fundus  is  lifted  with  it,  and  can 
no  longer  be  felt  in  its  former  position.  In 
ante-  or  retro-version,  in  addition  to  feeliag 
the  body  of  the  uterus  in  its  abnormal  situa- 
tion, we  also  find  that  the  cervix  is  lifted 
out  of  its  usual  central  position,  and  points 
either  forwards  or  backwards  respectively. 

Treatment.— In  arranging  a  plan  of  treat- 
ment for  uterme  displacements,  the  con- 
comitant conditions  should  be  carefully  at- 
tended to,  and  endometritis,  congestion,  and 
other  complications  reUeved,  if  they  exist 
Unless  this  be  done,  the  treatment  may  en- 


tirely fail,  or  may  be  very  unnecessarily  pro- 
longed. Here  we  must  limit  ourselves  to  a 
very  brief  description  of  the  best  plans  of 
mechanical  treatment,  strongly  insisting, 
however,  that  they  should  not  be  too  exclu- 
sively relied  on.  In  backward  displacements 
we  have  a  very  satisfactory  means  of  sup- 
porting the  misplaced  organ  in  the  well- 
known  Hodge's  pessary,  numerous  modifica- 
tions of  which  exist.  The  important  point 
to  bear  in  mind  is  to  select  an  instrument 
not  too  bulky,  nor  too  long,  for  the  individual 
case ;  the  best  material  being  either  wire 
covered  with  soft  indiarubber,  vulcanite,  or 
Britannia-metal.  The  treatment  often  fails 
from  want  of  proper  selection ;  since  a  pes- 
sary, to  be  thoroughly  useful,  should  be  fitted 
as  accurately  as  a  shoe  to  a  foot.  Before 
introducing  it,  the  sound  should  be  gently 
j^.passed,  and  the  uterus  replaced  and  held  in 
'  its  proper  direction  for  a  few  minutes ;  and 
this  manoeuvre  should  be  repeated  from  time 
to  time,  until  the  uterus  does  not  re-asstune 
its  abnormal  position.  Even  then,  however, 
the  pessary  should  be  worn  continuously  for 
several  months,  until  we  feel  quite  sure  that 
the  misplacement  is  permanently  relieved. 
In  many  cases  relief  is  instantaneous  and 
remarkable ;  in  others  the  fundus  is  too  ten- 
der to  bear  the  pressure  of  the  pessary  at  all. 
When  this  is  the  case  it  should  be  removed, 
and  an  endeavour  should  be  made  to  prepare 
the  uterus  for  the  use  of  this  support  by  the 
local  abstraction  of  blood,  hot  irrigations,  the 
application  of  glycerine  pledgets,  or  sedative 
pessaries.  In  introducing  the  Hodge's  pes- 
sary, care  should  be  taken  to  guide  its  upper 
part  into  its  proper  position  behind  the  cer- 
vix, so  as  to  press  up  the  fundus ;  and,  as 
the  case  improves,  a  larger  instrument  should 
be  introduced,  so  as  to  foEow  up  the  retreat- 
ing fundus.  Ee-position  of  the  uterus  must, 
of  course,  never  be  attempted  if  there  is 
reason  to  think  that  the  fundus  is  bound 
down  by  adhesions,  or  if  the  uterus  is  very 
tender.  In  suitable  cases,  however,  it  mate- 
rially facilitates  the  ciure. 

Anterior  displacements  must  be  treated  on 
the  same  principles.  Unfortunately,  we  do 
not  possess  anything  like  an  equally  good 
means  of  mechanical  support,  and  a  tho- 
roughly efficient  ante-flexion  pessary  is  still 
a  desideratum.  After  trying  a  good  many, 
the  writer  has  come  to  the  conclusion  that  the 
best  is  the  late  Dr.  Graily  Hewitt's  vulcanite 
cradle  pessary,  of  a  size  suitable  to  the  case. 
It  is,  however,  difficult  to  introduce  and  re- 
move. Nor  can  it  always  be  borne.  A  well- 
fitting  abdominal  belt— and  the  best  is  that 
known  as  the  American  belt — is  often  of 
great  assistance,  by  removing  the  weight  of 
the  superincumbent  intestines.  When  all 
other  means  of  restoring  a  flexed  uterus  fail, 
an  intra-uterine  stem  pessary  may  possibly 
succeed.  Great  caution,  however,  is  neces- 
sary, and  it  should  never  be  used  unless  the 
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patient  is  under  constant  supervision,  so  that 
it  may  be  removed  on  the  slightest  ap- 
pearance of  undue  irritation.  During  the 
treatment  of  all  flexions,  rest  is  of  para- 
mount importance — not  absolute,  but  as  much 
as  possible;  and  exercise  should  be  very 
sparingly  permitted,  and  only  in  a  tentative 
manner.  In  this  (and  the  same  remark 
appUes  to  every  other  form  of  uterine  dis- 
ease), care  should  be  taken  that  local  exami- 
nations should  be  as  infrequent  as  the  neces- 
sities of  the  case  will  allow.  In  all  such 
cases  there  is  a  distinct  danger  that  ill-judged 
and  imnecessarily  frequent  local  treatments 
may  end  in  producing  neurotic  complications 
which  may  prove  to  be  worse  than  the  disease 
they  profess  to  cure. 

Prolapsus. — The  only  other  displacement 
of  the  uterus  requfring  special  mention  is 
descent  or  prolapsus,  for  the  corresponding 
condition  of  undue  elevation  is  of  little  prac- 
tical importance.  Descent  of  the  uterus  is 
far  from  rare,  and  it  sometimes  causes  much 
discomfort.  In  it  the  uterus  descends  from 
its  normal  position  to  a  varying  extent,  so 
that  the  prolapsus  may  be  only  partial,  or  it 
rnay  be  complete.  When  the  entire  uterus 
lies  without  the  vulva,  along  with  the  everted 
vagina,  the  mass  is  known  as  procidentia 
uteri. 

-iETioLOGY  AND  PATHOLOGY. — Descent  of 
the  uterus  depends  upon  a  variety  of  causes 
which  lead  to  a  weakening  of  the  uterine 
supports,  either  from  above  or  below.  These 
supports  are  chiefly,  above,  the  various  uterine 
ligaments,  with  the  cellular  tissue  of  the 
pelvis ;  below,  the  muscular  column  of  the 
vagina.  When  from  any  cause,  such  as 
imperfect  recovery  after  childbirth,  senile 
absorption  of  adipose  tissue,  or  rupture  of 
the  perinseum  tending  to  prolapse  of  the 
vagina,  they  are  no  longer  able  to  support 
the  uterus  efficiently,  a  comparatively  slight 
caiise  may  suffice  to  allow  the  womb  to  be 
pushed  or  drawn  out  of  its  place,  as,  for 
example,  straining,  lifting  heavy  weights, 
undue  weight  of  the  organ  itself,  and  many 
other  causes.  As  soon  as  the  organ  is  pro- 
lapsed, to  whatever  degree  this  may  occur, 
various  morbid  alterations  are  pretty  sure  to 
follow.  The  uterus  becomes  irritated,  con- 
gested, and  hypertrophied  ;  and  the  everted 
mucous  membrane  of  the  vagina,  which  then 
covers  it,  becomes  greatly  altered,  and  as- 
sumes almost  the  appearance  of  skin.  The 
most  characteristic  change,  however,  is  gene- 
rally elongation  of  the  cervix,  through 
traction  from  below,  especially  in  cases  in 
which  prolapse  follows  previous  descent  of 
the  vaginal  walls.  This  elongation  is  due  to 
yielding  of  the  elastic  tissue  of  the  cervix, 
especially  that  portion  above  the  roof  of  the 
vagina,  which  becomes  greatly  elongated,  so 
that  the  sound  introduced  into  the  procident 
organ  may  pass  for  six  or  seven  inches. 
When  the  uterus  is  replaced,  the  normal 


elasticity  again  comes  into  play,  and  the 
cervix  rapidly  contracts.  This  is  the  condi- 
tion described  by  Hugier  as  hypertrophic 
elongation  of  the  cervix,  and  it  is  rarely 
absent. 

Symptoms  and  Diagnosis.— The  symptoms 
of  prolapse  of  the  womb  are  mainly  due  to 
the  mechanical  discomfort  attending  it,  such 
as  weight,  difficulty  in  progression,  inter- 
ference with  micturition,  and  much  general 
inconvenience.  The  diagnosis  is  a  matter 
of  no  difficulty.  In  the  greater  degrees  the 
procident  organ,  covered  with  the  hardened 
and  altered  vaginal  mucous  membrane,  is  at 
once  apparent.  The  only  condition  it  is  at 
all  likely  to  be  confounded  with  is  old- 
standing  inversion  of  the  uterus,  and  from 
this  mistake  the  presence  of  the  os  uteri  at 
the  apex  of  the  tumour  will  at  once  guard 
us.  In  the  shghter  degrees  the  cervix  wiU  be 
felt  low  in  the  vagina,  or  even  at  its  orifice. 

Treatment.  —  The  treatment  comprises 
two  principal  indications:  First,  rest,  and 
consequent  reduction  of  the  size  and  weight 
of  the  procident  organ ;  thereby  greatly 
facilitating  the  second  indication,  namely, 
re-position,  and  maintenance  of  the  uterus 
in  its  normal  position.  The  effect  of  mere 
rest  in  diminishing  the  size  of  a  prolapsed 
uterus  is  often  very  remarkable.  A  week  or 
ten  days  in  bed  will  often,  of  itself,  reduce 
the  cervical  elongation  to  a  considerable 
amount.  Ee-position  is  generally  easily 
effected,  and  the  chief  difficulty  is  in  support. 
In  devising  mechanical  contrivances  for 
keeping  the  uterus  in  position,  the  chief 
thing  to  bear  in  mind  is  that  we  should 
strengthen  the  natural  uterine  supports,  so 
that  they  may  regain  their  lost  power  of 
keeping  the  organ  in  its  place.  Hence  the  old 
ring  or  ball  pessaries,  which  greatly  distend 
the  vagina,  arQ  absolutely  inadmissible. 
In  the  slighter  degrees  an  ordinary  Hodge's 
pessary  may  answer  every  purpose,  an  en- 
deavour being,  at  the  same  time,  made  to 
give  better  support  from  below.  This  is 
generally  best  done  by  a  perineal  pad,  and 
also  sometimes  by  using  an  astringent  to  the 
vagina,  so  as  to  make  it  a  more  efficient 
column  of  support,  such  as  alum  or  oak-bark 
injections.  In  the  greater  degrees  the  best 
kind  of  pessary  is  that  known  as  the  '  vaginal 
stem,'  which  is  in  the  shape  of  the  cup  of  the 
ordinary  toy  known  as  the  cup-and-baU,  on 
the  extremity  of  which  the  cervix  rests,  the 
other  end  being  attached  to  a  perineal  band. 
If  this  does  not  answer,  the  pessary  known 
as  Zwancke's  may  succeed.  This  has  the 
advantage  of  supporting  the  uterus  without 
unduly  distending  the  vagina.  These  mea- 
sures are  merely  palliative,  and  a  more 
radical  cure  may  be  hoped  for  by  various 
operative  procedures,  into  the  details  of 
which  it  is  impossible  to  enter.  It  may 
suffice  to  say  that  they  consist  of :  Ffrst. 
the  removal  of  a  small  portion  of  the  elongated 
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cervix,  either  by  the  galvano-caustic  wire  or 
by  the  ^craseur,  in  the  hope  of  stimulating 
the  remainder  to  contract,  a  procedure  only 
occasionally  required,  but  sometimes  of  un- 
doubted utility.  Secondly,  the  making  of  a 
new  perina3um,  in  cases  in  which  the  prolapse 
seems  secondary  to  undiie  descent  of  the 
vagina — a  very  valuable,  resource.  Thirdly, 
narrowing  of  the  vagina  itself,  for  which  a 
variety  of  operations  are  practised,  which, 
like  removal  of  a  portion  of  the  cervix,  are 
rarely  required. 

3.  Malignant  Disease.  —  Malignant 
diseases  are  of  common  occurrence  in  the 
generative  organs  of  females,  and  indeed 
they  are  more  often  met  with  in  these  than 
in  any  other  part  of  the  body. 

iETiOLOGY.  —  Mahgnant  disease  of  the 
uterus  is  most  common  about  the  middle 
period  of  life,  the  largest  number  of  cases 
occurring  between  forty  and  fifty  years  of 
age.  Occasionally  we  meet  with  it  in  old 
women  who  have  long  ceased  to  menstruate, 
or  with  rapidly  advancing  cases  in  younger 
women  under  thirty  years  of  age.  Hereditary 
predisposition  apparently  plays  some  part  in 
its  production,  but  not  so  much  as  was 
formerly  beheved.  Frequent  child-bearing 
has  a  decided  influence  in  favouring  its 
development,  since  the  proportion  of  cases  is 
larger  in  multipart.  To  this  may  be  added 
any  causes  of  constitutional  debihty,  since 
mahgnant  disease  unquestionably  occurs 
more  often  in  weak  and  unhealthy,  than  in 
strong  and  robust  women. 

Anatomicai  Characters. — All  the  recog- 
nised forms  of  mahgnant  disease  occur  in 
the  uterus,  but  some  of  them  are  more 
common  than  others.  Scirrhus  is  that  which 
is  least  frequently  observed,  and  medullary 
carcinoma  most  often.    Klebs,  however,  has 
pointed  out  that  in  the  earliest  stages  of 
carcinomatous  disease  the  fibrous  element 
preponderates  m  the  affected  part ;  whUe,  as 
the  malady  progresses,  ceU-growth  rapidly 
advances,  so  that  in  old-standing  cases,  and 
at  post-mortem  exammations,  the  medullary 
carcinoma  is  that  which  is  found,  although, 
at  first,  the  scirrhous  form  may  probably 
have  existed.    Another  common  variety  of 
malignant  disease  is  the  epithehal  cancer, 
which  chiefly  affects  the  mucous  membrane 
of  the  cervix.    The  so-called  colloid  cancer 
is  rarely  met  with.    In  the  large  majority  of 
cases  the  cervix  is  the  part  first  affected, 
although,  in  exceptional  instances,  the  dis- 
.  ease  may  originate  in  the  body  of  the  uterus 
;  the  cervix  being  at  first  unimplicated.  ' 

At  the  commencement  of  the  more  ordi- 
inary  variety  the  cervix  is  hard,  somewhat 
modular,  and  hypertrophied.  It  is  compara- 
ttively  rare  for  the  disease  to  be  seen  at  so 
•  early  a  stage,  and,  as  the  uterus  is  then  quite 
:  movable,  it  is  impossible  to  distinguish  it 
ifrom  enlargement  of  the  cervix  due  to  con- 
sgestive  forms  of  disease.    As  the  disease  ' 


'    progresses,  the  carcinomatous  degeneration 
advances  rapidly;  more  and  more  tissue  is 
involved ;  and  the  roof  of  the  vagina  becomes 
implicated,  so  that  the  uterus  is  fixed  in  a 
.   rnass  of  new-growth.  Before  long  a  destruc- 
tive process  commences ;   portions  of  the 
growth  slough  and  come  away ;  hemorrhage 
takes  place  fi:om  the  opening  of  vessels ;  and, 
in  advanced  stages  of  the  disease,  the  cervix 
may  be  entirely  destroyed,  and  even  the 
bladder  or  rectum  opened,  so  as  to  form  a 
common  opening  with  the  vagina.    The  epi- 
thelial variety  of  cancer  commences  on  the 
mucous  surface  of  the  cervix  by  the  growth 
of  its  villi  into  a  papUlary  timiour,  which,  at 
first,  it  may  be  impossible  to  distinguish 
fi-om  similar  growths  of  a  benign  character. 
It  rapidly  spreads,  however,  soon  forming  a 
ftmgating  soft  mass,  not  unlike  the  flower  of 
4  cauUflower  in  appearance  ;  hence  its  popu- 
lar name  '  the  cauliflower  excrescence.'  As 
in  meduUary  carcinoma,  destructive  changes 
soon  occur ;  ulceration  progresses ;  and,  as 
the  disease  advances,  the  neighbouring  struc- 
tures are  implicated.    "When  the  disease  in- 
volves the  more  deeply  seated  tissues,  post- 
mortem  examination  shows  that  the  mahg- 
nant growth  there  assumes  more  of  the  cha- 
racter of  medullary  cancer. 

Symptoms. — The  earhest  sign  that  arouses 
suspicion  as  to  the  existence  of  mahgnant  dis- 
ease is  generally  the  occurrence  of  haemor- 
rhage, at  first  merely  an  excessive  menstrual 
flow,  subsequently  loss  of  blood,  sometimes 
very  great  in  amount,  at  irregular  intervals. 
Sometimes  it  is  brought  on  by  trivial  causes, 
and  a  not  infrequent  complaint  is  that  it 
always  occurs  after  sexual  intercourse.  Ex- 
cessive haemorrhages,  which  are  sometimes 
very  alarming  in  amount,  do  not,  as  a  rule, 
occur  until  advanced  stages  of  the  disease, 
when  destruction  of  tissue  is  taking  place. 
Another  marked  symptom  is  profuse  dis- 
charge, often  having  a  peculiar  and  patho- 
gnomonic fcetor,  from  the  admixture  of  minute 
portions  of  sloughing  tissue.    In  medullary 
carcinoma  the  discharge  is  not  usuaUy  abun- 
dant, but  it  is  sometimes  very  ichorous  in 
character,  producing  excoriations,  intense 
pruritus,  or  other  disagreeable  sjomptoms,  in 
consequence  of  its  irritating  property.  In 
epithelioma  it  is  often  very  abundant,  watery 
in  character,  and  tinged  with  blood.   Pain  is 
sometimes  excessive.    The  writer  has  often, 
however,  seen  cases  terminate  fatally  with- 
out any  pain  at  all.    General  constitutional 
disturbance  soon  results;  the  pecuHar  ca- 
chexia of  malignant  disease  is  developed; 
and  the  patient  becomes  sallow,  emaciated, 
and  extremely  debilitated. 

Diagnosis.  —  In  advanced  cases  vaginal 
examination  at  once  clears  up  the  imtiu-e  of 
the  case.  The  cervix  and  roof  of  the  vagina 
are  infiltrated  with  the  characteristic  hard 
growth,  and  the  uterus  is  quite  fixed.  If 
ulceration  is  advanced,  the  ragged  broken 
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edges  of  the  cervix  are  apparent,  bleeding  on 
being  touched^  and  breaking  down  under  the 
finger.  In  a  case  of  this  kind  mistake  is 
hardly  possible.  In  the  earlier  stages,  before 
fixation  and  ulceration  have  advanced,  error 
is  easy,  and  it  is  far  from  uncommon  to  find 
non-malignant  alterations  of  the  cervix  which 
have  been  mistaken  for  cancer,  and  even  the 
reverse.  Nothing  but  time  will  clear  up  such 
doubtful  cases,  and  care  should  be  taken  not 
to  give  a  positive  diagnosis,  unless  the  cha- 
racter of  the  case  is  marked  and  undoubted. 
The  most  difficult  cases  to  diagnose  are  those 
in  which  the  body  of  the  uterus  is  alone 
affected.  Here  hsemorrhage,  foetid  discharge, 
and  recurrent  attacks  of  spasmodic  pain 
(probably  caused  by  the  efforts  of  the  uterus 
to  expel  discharge  collected  in  its  cavity) 
may  arouse  suspicion ;  but  nothing  except 
dilatation  of  the  cervix,  and  thorough  ex- 
ploration of  the  uterine  cavity,  can  clear  up 
the  nature  of  the  case.  On  account  of  the 
firiability  of  the  tissues,  this  must  always  be 
done  with  great  caution.  In  epithehal  can- 
cer the  soft,  fungating,  bleeding,  and  easily 
broken-down  mass  can  hardly  be  mistaken 
for  anything  else. 

Peognosis. — The  prognosis  is,  of  course, 
most  unfavourable.  There  are,  no  doubt,  a 
few  authentic  cases  on  record  in  which  the 
patients  have  recovered  after  amputation  of 
the  cervix,  but  these  are  of  the  utmost  rarity. 
In  the  vast  majority  death  takes  place,  in  a 
time  varying  from  a  few  months  to  one  or 
two  years.  Probably  the  disease  advances 
most  rapidly  in  younger  patients,  but  few 
last  longer  than  two  years.  Death  takes 
place  either  from  exhaustion,  hsemorrhage, 
septicaemia,  or  some  other  complication.  The 
writer  has  seen  it  on  one  or  two  occasions 
result  from  uraemia,  the  consequence  of  oc- 
clusion of  the  ureters  through  extension  of 
the  cancerous  growth. 

Treatment.  —  In  the  large  majority  of 
cases  seen  for  the  first  time  at  an  advanced 
stage,  treatment  must,  of  necessity,  be  pal- 
Uative  only.  Here  there  are  two  chief  indi- 
cations— the  maintenance  of  the  general 
health;  and  the  rehef  of  pain,  foetor,  or  other 
distressing  local  complications.  For  the 
former  we  must  rely  mainly  on  a  suitable 
diet,  and  the  administration  of  some  tonic 
which  may  be  found  to  agree  with  the  pa- 
tient. The  preparations  of  arsenic,  as  a  rule, 
answer  better  than  either  iron  or  quinine. 
For  the  relief  of  pain  the  use  of  opiates, 
either  in  the  form  of  morphine  suppositories 
or  administered  subcutaneously,  must  be  our 
sheet-anchor,  and,  when  the  pain  is  severe, 
it  may  be  necessary  to  exhibit  them  in  large 
doses.  Foetor  may  be  best  arrested  by  the 
local  use  of  antiseptics.  The  plan  which  the 
writer  has  found  to  be  most  successfiil  for 
the  purpose  is  to  introduce  at  night  into  the 
vagina  a  pledget  of  cotton  wool,  soaked  in  the 
glycerine  of  tannic  acid,  to  which  a  small 


quantity  of  the  glycerine  of  carbolic  acid  has 
been  added,  in  the  proportion  of  about  one 
ounce  of  the  latter  to  eight  ounces  of  the 
former.  This  effectually  destroys  fcetor, 
while  the  astringent  property  of  the  tannic 
acid  serves  to  check  unduly  rapid  ceU-growth, 
and  prevent  hsemorrhage.  In  the  morning 
the  vagina  may  be  syringed  out  with  a  weak 
solution  of  permanganate  of  potassium. 
Iodoform  pessaries  are  also  extremely  useful 
for  this  purpose.  When  haemorrhage  is 
excessive,  local  hsemostatics,  such  as  the 
diluted  solution  of  perchloride  of  iron,  must 
be  used,  and,  if  necessary,  the  vagina  plugged. 
Surgical  treatment  may  be  adopted  in  the 
hope  either  of  entirely  removing  the  disease,  or 
of  lessening  the  hsemorrhage  and  discharges, 
and  so  retarding  its  progress.  Either  indi- 
cation is  most  easily  fulfilled  in  epithelial 
cancer.  When  this  is  Hmited  to  the  cervix, 
when  there  is  a  fair  margin  of  healthy  tissue 
between  the  diseased  portion  of  the  cervix 
and  the  body  of  the  uterus,  supra-vaginal 
amputation  or  amputation  by  the  galvano- 
caustic  wire  or  wire  ecraseur  should  be 
resorted  to,  the  actual  cautery  being  subse- 
quently freely  applied  to  the  stump,  to 
destroy,  as  much  as  possible,  any  infiltrated 
cancer-ceUs.  Even  when  this  fails  to  prevent 
the  recurrence  of  the  disease,  it  will  certainly 
prolong  the  life  of  the  patient,  and  increase 
her  comfort.  In  other  cases  destruction  of 
the  exuberant  growth,  both  in  epithelial  and 
medullary  cancer,  may  be  advantageously 
effected  by  local  caustic  apphcations,  such  as 
strong  solutions  of  chloride  of  zinc,  nitric 
acid,  or  bromine.  The  same  object  has  been 
sought  by  excising  the  diseased  tissue,  or  b}' 
scraping  it  away  as  much  as  possible  by 
pecuhar  scoop- shaped  curettes  made  for  the 
purpose,  after  which  one  of  the  above- 
mentioned  caustics,  or  the  actual  cautery, 
may  be  applied.  It  is  in  the  epithehomatous 
form  of  maUgnant  disease  that  this  pro- 
cedure is  most  valuable,  and  a  carefully 
performed  operation  may  prolong  hfe  _  for 
months  or  years.  Of  late  years  vaginal 
extirpation  of  the  uterus  has  been  largely 
practised,  and  with  fairly  good  results.  This 
is,  however,  an  operation  of  the  greatest 
gravity,  and  it  is  only  possible  at  an  early 
stage  of  the  disease,  when  the  uterus  is  still 
mobile.  It  is  clearly  impossible  to  discuss 
its  merits  in  an  article  of  this  description. 

4.  Tumours. — (1)  Fibroid  Tumour. — 
By  far  the  most  common  variety  of  uterine 
tumours — so  common  that,  according  to 
some  authorities,  it  is  found  in  60  per  cent, 
of  women  who  die  after  middle  age — is  the 
so-called  fibroid  tumoiu-  (myoma,  fibroma). 

.Etiology.  —  Fibroid  tumours  are  most 
common  after  twenty  years  of  age,  and  in 
certain  races,  the  African  especially,  they 
occur  with  great  fi'equency.  Beyond  this 
nothing  is  known  of  the  causes  which  pro- 
duce or  favour  their  growth. 
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Anatomical  Charactees. — Eibromata  are 
limited  hypertrophies  of  the  substance  of  the 
uterus,  existing  in  the  form  of  more  or  less 
globular  tumovirs,  contained  loosely  in  a 
capsule  of  fibro-celhilar  tissue.  Structurally 
they  are  homologous  with  the  tissue  of  the 
■uterus  itself,  consisting  of  connective  tissue, 
mixed  with  imstriped  muscular  fibres.  They 
are  found  of  every  size,  varying  from  dimen- 
sions scarcely  larger  than  a  millet-seed,  up 
to  enormous  masses  weighing  as  much  as 
fifty  poimds.  Most  generally  they  occupy 
the  fundus  and  body  of  the  womb,  and  they 
are  conveniently  divided  into  three  classes, 
according  to  the  position  they  occupy,  namely, 
•the  sub -peritoneal,  occupying  chiefly  the 
outer  siurface  of  the  uterus ;  the  intra-mural, 
chiefly  developed  in  the  substance  of  the 
walls ;  and  the  sub-mucous,  which  project 
into  its  cavity ;  and  these  may  be  either 
completely  sessile,  with  a  broad  base  of  at- 
tachment, or  they  may  have  become  more 
or  less  pedunculated,  and  then  approach  in 
■character  to  the  fibroid  polypi. 

When  once  formed,  the  fixture  progress  of 
fibroids  of  the  womb  varies  much.  Generally 
they  are  of  very  slow  growth,  and  although 
malignant  degeneration  of  their  structure 
has  been  observed  in  rare  instances,  they 
most  commonly  exist  for  the  rest  of  the 
patient's  life,  without  giving  rise  to  any 
troublesome  effects,  beyond  those  resulting 
from  mechanical  pressure,  provided  they  are 
not  accompanied  by  hasmorrhage.  They  are, 
however,  subject  to  certain  occasional  altera- 
tions, such  as  inflammation  and  even  slough- 
ing, when  mechanically  injured,  fatty  and 
calcareous  degeneration,  and  even  to  com- 
plete absorption.  The  possibility  of  their 
entire  spontaneous  disappearance  has  been 
strongly  questioned.  The  writer  has  pub- 
lished several  instances  coming  under  his 
own  observation,  and  the  fact  is  now  pretty 
generally  admitted,  bhe  explanation  probably 
being  that  on  account  of  similarity  of  texture 
to  that  of  the  tissues  of  the  uterus,  they  are 
subject  to  a  process  of  involution  like  that 
which  the  tissue  of  the  uterus  undergoes 
after  dehvery. 

Symptoms.— The  symptoms  of  fibroids  of 
the  womb  depend  to  a  great  extent  on  their 
position.  The  sub-peritoneal  and  interstitial 
varieties,  when  not  very  large,  are  often 
unaccompanied  by  any  symptoms  whatever, 
and  those  that  exist  are  chiefly  the  result  of 
mechanical  pressure,  such  as  weight,  difficulty 
in  walking,  irritabihty  of  the  bladder,  con- 
stipation, and  the  hke.  In  the  sub-mucous 
variety,  the  prominent  symptom  is  htemor- 
rhage,  which  sometimes  occurs  to  a  very 
alarming  extent,  and  may  even  put  the 
patient's  life  in  danger.  The  source  of  the 
hemorrhage  is  probably,  in  the  majority  of 
cases,  minute  capillary  vessels  in  the  mucous 
membrane  covering  the  tumour,  which  keeps 
np  irritation  and  congestion  ia  its  neighbour- 


hood. It  is  similar  in  its  origin,  therefore, 
to  the  discharge  in  menstruation,  and  is 
greatest  in  amount  at  the  menstrual  period. 
The  more  severe  hasmorrhages  are  probably 
caused  by  openings  in  various  vessels  deve- 
loped in  the  periphery  of  the  tumour,  where 
the  vessels  are  increased  in  size,  just  as  they 
are  in  pregnancy. 

The  physical  signs  vary  with  the  size  and 
situation  of  the  tumours.  If  large  enough  to 
be  perceptible  on  abdominal  palpation,  they 
have  generally  a  more  or  less  rounded  or 
lobular  outline,  and  a  hard,  firm  feel,  without 
any  fluctuation,  which  serves  to  distinguish 
them  from  other  varieties  of  abdominal 
growth.  Small  tumours,  however,  growing 
from  the  sides  of  the  titerus,  may  be  easily 
confounded  with  other  conditions,  especially 
flexions  of  the  uterus,  and  deposits  or  exuda- 
tfons  in  its  vicinity,  such  as  hsematocele,  or 
pelvic  cellulitis  or  peritonitis.  The  mobility 
of  the  uterus,  which  in  the  latter  conditions 
is  generally  unpaired,  and  the  use  of  the 
uterine  soimd,  which  shows,  in  tumours, 
that  the  cavity  of  the  uterus  is  considerably 
elongated,  ought  to  enable  us  to  avoid  such 
mistakes. 

Treatment. — The  treatment  resolves  itself 
into  med/ical  and  surgical.  The  former  may 
be  said  to  be  powerless,  all  the  so-caUed 
absorbents — iodides,  bromides,  preparations 
of  calcium,  Kreuznach  and  other  waters, 
being  admitted  to  be  of  no  rehable  value 
whatever.  The  subcutaneous  injection  of 
ergotin,  in  doses  of  half  a  grain  to  a  grain  daUy, 
is  said  by  HUdebrandt  to  be  of  great  value, 
and  is  favourably  spoken  of  by  AtthUl  and 
other  authors.  It  is,  however,  not  rehable, 
and  has  often  to  be  discontinued  on  account 
of  the  irritation  produced  by  the  injections. 
Of  late  years  the  treatment  of  such  tumours 
by  the  electrical  current,  chiefly  advocated 
by  Apostoh,  has  been  much  discussed.  It  is 
claimed  that  electro-negative  puncture  has  a 
decided  effect  in  promoting  absorption.  The 
writer  believes  this  to  be  frequently  the  case, 
but  the  procedure  is  not  without  risk,  and  it 
seems  to  him  to  be  only  permissible  where 
the  tumour  is  producing  serious  pressure- 
symptoms,  such  as  retention  of  urine  or  the 
l£ke.  Surgical  methods  of  treatment  are 
chiefly  called  for  when  the  haemorrhages  are 
excessive  and  exhausting.  To  discuss  them 
at  length  is  impossible  in  so  limited  a  space, 
and  the  writer  can  do  little  more  than  merely 
enumerate  them,  referring  the  reader  to  sys- 
tematic works  for  complete  details. 

(a)  The  haemostatic  effect  of  the  electro- 
positive current  applied  to  the  uterine  cavity 
by  an  insulated  platinum  or  carbon  sound 
the  writer  believes  to  be  of  great  value.  He 
has  now  seen  numerous  cases  in  which  the 
most  severe  haemorrhages  have  been  con- 
trolled by  this  means.  It  apparently  acts  by 
hardening  the  mucous  covering  of  the  tumour. 
The  writer  is  of  opinion  that  no  severe 
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surgical  procedure  for  haemorrhagic  fibroid 
is  justifiable  until  this  method  has  had  a  fuU 
and  fair  trial. 

(6)  Injection  of  styptics  into  the  uterine 
cavity,  such  as  tincture  of  iodine,  or  diluted 
tincture  of  the  perchloride  of  iron,  is  valuable 
when  the  haemorrhage  is  excessive,  but  is  a 
plan  which  should  not  be  tried  unless  the 
cervix  has  been  previously  dilated. 

(c)  Incision  of  the  cervix  is  decidedly 
beneficial  when  the  hasmorrhage  is  frequent 
and  severe,  and  is  supposed  to  act  by  allow- 
ing the  uterine  fibres  to  contract  upon  the 
tumour. 

{d)  Incision  of  the  capsule  of  the  tumov/r 
itself  is  useful  in  certain  sessile  tumours  pro- 
jecting into  the  uterine  cavity,  certainly 
diminishing  the  haemorrhage,  and  facilitating 
subsequent  enucleation. 

(e)  Removal  of  as  much  as  possible  of  the 
tumour,  with  the  ecraseur  or  galvano-caustic 
wire,  may  be  undertaken,  when  it  is  so 
situated  as  to  be  within  reach. 

(/)  Enucleation  is  very  valuable  when  the 
tumour  is  projecting  into  the  uterine  cavity, 
and  is  already  partially  separated  from  its 
attachments.  Under  such  chcumstances,  it 
may  be  shelled  out  from  its  capsule  en  masse. 
The  operation,  however,  is  difficult  and 
severe,  and  must  be  reserved  for  very  urgent 
cases, 

{g)  Gastrotomy,  with  the  removal  of  the 
mass  of  the  tumour,  and  even  of  the  entire 
uterus,  is  one  of  the  most  formidable  of  all 
operations,  but  one  which  has  frequently 
been  successfully  performed,  and  which  is 
justifiable  when  the  patient's  Hfe  is  seriously 
endangered  from  uncontrollable  haemorrhage. 

(h)  The  artificial  production  of  the  meno- 
pause by  removal  of  the  uterine  appendages 
is  an  operation  which  has  been  highly  recom- 
mended, and  is  chiefly  valuable  when  the 
tumour  is  of  small  size. 

(2)  Polypus. — Polypus  of  the  uterus  may 
be  considered  in  connexion  with  this  subject, 
since  the  large  majority  of  polypi  are  merely 
fibroid  tumours,  to  a  great  extent  enucleated 
from  their  capsules,  and  attached  to  the 
uterus  by  a  narrow  pedicle.  There  are, 
however,  two  other  varieties  described,  the 
glandular,  and  the  cellular  polypi. 

Anatomical  Chaeacters. — The  glandular 
polypus  is  a  localised  hypertrophy  of  con- 
nective tissue,  rarely  larger  than  an  egg,  and 
generally  attached  to  the  cervix ;  the  cellular 
is  a  hypertrophy  of  some  of  the  glandular 
structures  of  the  cervix,  either  of  the  Na- 
bothian  follicles  or  the  utricular  glands,  and 
it  is  generally  of  small  size.  Fibroid  polypi, 
like  fibroid  tumom's,  may  be  of  any  dimen- 
sions, but  they  are  commonly  met  with 
about  the  size  of  a  small  pear. 

Symptoms  and  Diagnosis.  —  Polypi  are 
only  important  because  of  the  haemorrhage 
which  so  frequently  accompanies  them. 
"When  extruded  from  the  cervix,  or  growing 


from  it,  they  offer  no  difficulty  in  diagnosis. 
Nor  is  there  any  condition  apt  to  be  mistaken 
for  them,  except  a  chronic  inversion  of  the 
womb,  which  can  be  readily  differentiated  by 
tracing  the  pedicle  through  the  os,  and  finding 
that  the  sound  enters  the  uterus  to  its  usual 
depth.  Intra-uterine  polypi  are  much  more 
difficult  to  discover,  and  here  the  only  plan 
is  complete  dilatation  of  the  cervix,  and 
thorough  exploration  of  the  uterine  cavity. 
This  procedure  is  essential  in  all  cases  of 
severe  haemorrhage  resisting  ordinary  hasmo- 
static  treatment. 

Treatment.— When  once  a  polyjras  has 
been  detected,  the  only  treatment  is  its 
removal.  In  cases  in  which  the  poljqous  is 
chiefly  in  the  vagina,  this  is  easy  enough, 
the  wire  of  an  ecraseur  being  passed  round 
the  pedicle,  which  is  separated  in  this  way 
fi:om  its  attachment.  It  is  not  essential  that 
the  wire  should  touch  the  base  of  the  pedicle, 
since  the  part  left,  after  the  btdk  of  the 
polypus  is  removed,  always  shrivels  up  and 
disappears.  In  intra-uterine  polj^pi  it  is 
sometimes  difficult  to  pass  the  wire  round 
the  pedicle,  but  by  thoroughly  anaesthetising 
the  patient,  and  using  a  single  wire,  it  can 
generally  be  managed.  No  other  method  of 
removing  polypi  is  so  good.  Excision  may 
give  rise  to  haemorrhage,  and  the  old  method 
of  Ugature  is  dangerous  from  the  risk  of 
inducing  septicaemia. 

(3)  Fibro-cystic  and  Sarcomatous  Tu- 
mours.— The  only  other  uterine  growths  re- 
quiring mention  are  the  fibro-cystic  tumomrs 
(cysto-fibroma,  cysto-sarcoma),  and  the  sar- 
comatous tumours. 

The  fibro-cystic  tumour  is  specially  im- 
portant on  account  of  its  great  resemblance 
to  cystic  tumours  of  the  ovary,  and  the  ex- 
treme difficulty  of  differential  diagnosis, 
which  is  so  great  that  probably  there  is  no 
ovariotomist  of  any  experience  who  has  not 
mistaken  the  one  for  the  other.  The  fibro- 
cystic tiunour  is  a  fibroid  tumom*  of  the 
uterus,  generally  of  the  sub-peritoneal  variety, 
which  has  grown  to  a  large  size  from  the 
development  of  cysts  in  its  substance.  This 
is  most  usually  effected  by  degeneration  of 
its  tissue,  which  becomes  Uquefied  and  trans- 
formed into  an  albumino-serous  fluid.  Thus 
we  have  a  tumour  partially  sohd,  partially 
fluctuating — although  rarely  so  distinctly  so 
as  an  ovarian  tumour — from  which  fluid  can 
be  drawn  by  an  exploratory  puncture,  and 
which  may  attain  dimensions,  and  produce 
constitutional  effects,  not  less  marked  than 
those  of  ovarian  cystic  disease.  The  differ- 
ential diagnosis  may  well  baffle  even  the 
most  expert  gynaecologist.  The  sound  may 
possibly  enable  us  to  ascertain  the  uterine 
character  of  the  gi'owth,  as  it  enters  for  a 
considerable  length,  and  on  moving  it  the 
connexion  of  the  tumour  with  the  uterus 
may  be  demonstrated.  Atthill  has  laid  stress 
on  the  character  of  the  fluid  removed  on 
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pimcture  as  diagnostic,  since,  unlilie  ovarian 
iiuid,  it  coagulates  spontaneously  on  standing, 
and  on  microscopic  examination  elongated 
iibre-cells,  similar  to  those  of  the  uterus 
itself,  are  found  in  it.  The  prognosis  of 
these  growths  is  unfavourable,  since  they 
produce  all  the  evil  effects  of  ovarian  tumours, 
and  the  risk  attending  their  removal  by  ope- 
ration, which  is  the  only  available  method 
of  treatment,  is  much  greater  than  that  of 
ovariotomy. 

Sarcomatoios  tumours  of  the  uterus  have 
been  but  httle  studied.  They  are  in  many 
respects  Hke  fibroid  growths,  but  have  a 
marked  tendency  to  fimgate  and  ulcerate, 
and  to  return  after  removal.  Hence,  they 
hold  a  place  midway  between  the  benign 
fibroid  and  the  mahgnant  cancerous  growths, 
and  they  generally  spring  firom  the  uterine 
tissue,  like  the  sub-mucous  fibroids,  but 
without  any  distinct  capsule.  The  symp- 
toms are  chiefly  those  of  fibroid  in  that 
situation,  namely,  haemorrhage ;  profuse 
watery  discharges,  and  sometimes  pain, 
probably  the  result  of  uterine  contractions. 
The  treatment  must  consist  in  the  removal 
of  as  much  as  is  possible  of  the  tumour  by 
the  ecrasem-  or  galvano-caustic  wire ;  and,  if 
the  nature  of  the  tumour  be  ascertained,  its 
attachment  should  be  thoroughly  cauterised 
"with  strong  nitric  acid. 

W.  S.  Playfaie. 

WOMEN,  Diseases  of.— Synon.:  Fr. 
Maladies  des  Femmes ;  Ger.  Frauenhrank- 
heiten. 

The  intention  of  this  article  is  to  indicate 
■what  is  comprehended  imder  its  title:  to 
define  the  proper  limits  of  the  subject ;  to 
show  broadly  the  relations  of  the  subject  to 
general  pathology;  and  to  set  out  some  con- 
nected points  and  general  principles  which 
could  hardly  be  so  usefully  stated  in  the 
special  articles  into  which  the  subject  is 
necessarily  subdivided. 

It  is  impossible  to  draw  an  arbitrary  line 
that  shall  clearly  separate  what  are  com- 
monly regarded  as  the  special  diseases  of 
women  firom  the  domain  of  general  patho- 
logy. The  study  of  the  diseases  centred  in 
the  sexual  system  of  women  is  no  more  than 
the  application  of  general  pathology  to  this 
particular  system.  Any  disease  occurring  in 
a  woman  will  almost  certainly  involve  some 
modifications  in  the  work  of  her  sexual  sys- 
tem. On  the  other  hand,  the  ordinary  or 
disturbed  work  of  her  sexual  system  wiU  in- 
fluence the  course  of  any  disease  which  may 

;  assail  her,  however  independent  this  disease 
may  seem  to  be  in  its  origin.    Still,  bearing 

;  m  mind  the  foregoing  fundamental  facts,  it 

:  may  be  stated  broadly  that  the  diseases  of 
women  embrace  more  especially  those  mor- 

'  bid  processes  and  mechanical  deviations  of 
which  the  principal  seat  is  in  the  sexual 

i-aystem,  that  is,  in  the  ovaries,  uterus,  and 


I  breasts.    Yet  even  this  is  a  narrow  and  mis- 
leading view  to  take.    It  is  no  more  possible 
to  imagine  an  isolated  pathology  of  the  ova- 
ries or  uterus,  than  of  the  liver,  kidney,  or 
heart.    If  any  one  of  these  organs  be  dam- 
aged or  working  imperfectly,  the  blood,  the 
nervous  centres,  the  other  organs,  the  whole 
body,  suffer.    No  one  organ  can  withdraw 
itself  from  its  solidarity  with  the  rest.  And 
it  is  often  an  impossible  task  to  analyse  what 
appears  at  first  sight  to  be  a  simple  case,  say 
of  disease  of  the  kidney,  into  its  component 
elements,  and  to  bring  home  to  the  kidney 
the  initial  fault.   The  controversy  concerning 
arterial  fibrosis,  heart-disease,  and  Bright's 
disease,  is  a  striking,  but  by  no  means  excep- 
tional, illustration  of  this  proposition.  The 
same  thing  is  equally  true  of  many  appa- 
rently special  disorders  of  the  ovaries  or 
uferus.  The  disturbance  in  function  of  these 
organs  may  be  so  obtrusively  prominent  that 
attention  is  concentrated  upon  them ;  and 
thus  we  may  be  led  to  regard  them  as  the 
exclusive  or  principal  seat  of  morbid  action, 
and  so  to  expend  upon  them  our  remedial 
care.  The  physician,  in  search  of  a  diagnosis, 
is  greatly  guided  by  the  observation  of  func- 
tion.   Disturbed  function  raises  a  presump- 
tion that  the  organ  disturbed  is  itself  at  fault, 
and  we  are  instinctively  inclined  to  help  that 
organ  in  its  difficulty.    But  the  primary  or 
efficient  cause  may  be  elsewhere.    This  is  as 
true  of  the  ovaries  and  uterus  as  it  is  of  the 
heart,  kidney,  or  any  other  organ.   One  illus- 
tration win  suffice.    A  woman  suffers  an 
abortion.    There  is  the  uterus  obviously  dis- 
turbed in  its  function,  acting,  in  fact,  in  an 
improper  manner.    But  we  cannot  in  aU 
cases  affirm  that  the  uterus  is  diseased.  The 
causes  of  abortion  are  multitudinous.  An 
efficient  cause  may  indeed  be  found  in  some 
mechanical  or  structural  fault  of  the  uterus ; 
but  more  often  it  will  be  found  in  the  im- 
peded work  of  some  remote  organ,  or  in  an 
empoisoned  state  of  the  blood.    Nor  is  any 
case  often  simple.   Commonly  several  causes 
concur,  local  conditions  acting  and  reacting 
upon  each  other.  Thus,  when  the  immediate 
caiise  is  foimd  in  some  alteration  of  tissue 
in  the  uterus,  we  may  stiU  have  to  look  for 
the  original  caus6  in  some  antecedent  consti- 
tutional disorder,  for  example,  struma,  or 
syphHis,  mherited  or  acquired,  or  perhaps  in 
some  long-past  transient  morbid  process, 
whose  action  can  only  be  traced  back— if 
traced  at  all— through  the  fallacious  records 
and  conjectures  of  history.    Nor  even  then 
shall  we  be  justified  in  concluding  that  we 
have  discovered  the  whole  secret  of  the  abor- 
tion, that  we  are  masters  of  the  situation, 
able  to  take  a  right  view  of  its  clinical  sig- 
nificance, and  corhpetent  to  deal  with  it  on 
rational  principles.    Abortion  is  not  seldom 
a  conservative  process,  a  remedy  adopted  by 
Nature  to  avert  urgent  distress  "in  the  circu- 
lation or  in  vital  organs.    There  may  be  no 
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appreciable  disease  in  the  uterus  or  embryo ; 
but  the  embryo  is  cast  out,  the  uterus  is 
emptied,  in  order  to  relieve  the  system  of 
a  source  of  danger.  Here,  then,  is  proof 
of  the  danger  of  treating  disorders  of  the 
sexual  organs  as  a  detached  bit  of  pathology. 

Here  we  may  make  particular  application 
of  a  general  law.  The  case  may  be  formu- 
lated aphoristically.  An  organ  so  made  to 
work  against  obstruction  in  excess,  or  in  an 
imnatural  manner,  is  prone  to  organic  dis- 
ease. This  is  remarkably  true  of  the  uterus. 
It  may  be  said,  indeed,  that  a  very  large  pro- 
portion of  the  structural  abnormahties  of  the 
uterus  arise  in  this  way.  Hence  the  import- 
ance of  looking  at  disturbed  function,  not 
necessarily  as  evidence  of  disease  of  its  cor- 
related organ,  but  always  as  a  warning  that 
disease  of  that  organ  is  in  course  of  induc- 
tion or  of  aggravation.  This  applies  most 
strongly  to  the  history  of  dysmenorrhcea,  in 
which  the  transition  from  physiology  in  diffi- 
culty into  pathology  is  often  conspicuously 
manifested. 

The  widest  and  perhaps  the  best  definition 
of  the  subject  is  expressed  in  the  word 
'  gynaecology.'  It  embraces,  indeed,  far  more 
than  is  exj)ressed  in  the  term  '  diseases  of 
women.'  In  its  full  etymological  meaning 
it  is  comprehensive  beyond  the  strict  domain 
of  medicine;  but  experience  and  thought 
will  show  that  it  does  not  go  beyond  the 
philosophical  conception  of  the  care  of  the 
'  health  of  women.'  Without  accepting  the 
doctrine  of  Michelet,  that  the  life  of  woman 
is  a  history  of  disease,  it  is  undeniable  that  to 
appreciate  justly  the  pathology  of  woman  we 
must  observe  her  in  all  her  social  relations, 
study  minutely  her  moral  and  intellectual 
characteristics — that  we  must,  in  short,  never 
for  a  moment  lose  sight  of  those  physical 
attributes  which  indehbly  stamp  her  as 
woman,  which  direct,  control,  and  limit  the 
exercise  of  her  faculties.  This  collateral 
study  is  of  infinitely  more  importance  in  the 
pathological  history  of  woman  than  it  is  in 
that  of  man.  A  very  large,  perhaps  a  pre- 
ponderating, proportion  of  aU  the  diseases  to 
which  women  are  subject,  arise  out  of,  or  are 
in  intimate  reactive  relation  with,  the  play  of 
her  sexual  system.  The  key  to  many  of  the 
disorders  of  women,  especially  of  the  ner- 
vous system,  wiU  be  found  here.  The  essence 
of  her  mental  life  is  responsiveness ;  the 
emotional,  the  reflex,  or  diastaltic  fanctions 
play  an  infinitely  more  active  part  than  in 
man.  It  may  further  be  said  that  the  re- 
ciprocal action  of  the  brain  and  spinal  cord 
and  ganglionic  nerves  is  quicker  and  more 
intimate  than  in  man,  especially  that  the 
brain  is  more  strictly  subservient  to  the  ani- 
mal functions.  Abstraction  from  corporeal 
impulse,  initiation,  enterprise,  are  masculine 
faculties. 

There  is  one  i)rima  facie  limitation  of  the 
subject.  The  proper  diseases  of  woman  occur 


during  her  sexual  life;  that  is,  during  th 
functional  activity  of  the  ovaries,  uterus,  and 
breasts.  Before  this  epoch  sets  in,  the  female 
is  not  a  woman,  but  a  child ;  and  when  this 
epoch  is  over  those  organs  shrivel  up  and 
no  longer  affect  the  system  as  before.  Prac- 
tically, however,  the  physical  defects  of  the 
sexual  organs  hi  course  of  development,  as 
in  girls,  and  in  comrse  of  atrophic  degenera- 
tion, as  in  old  women,  are  so  closely  related 
by  continuity  of  history  with  their  state  in 
the  epoch  of  functional  activity,  that  all 
three  epochs  are  but  linked  chapters  of  the 
same  history.  To  cut  out  arbitrarily  the 
consideration  of  the  child  and  the  old  woman 
must  needs  invalidate  ovx  knowledge  of  the 
physiology  and  pathology  of  the  woman 
proper.  But  for  the  gynaecologist  this  study 
need  not  embrace  more  than  the  develop- 
ment and  diseases  of  the  sexual  organs.  In 
the  child,  and  up  to  the  advent  of  puberty, 
these  diseases  are  few,  and  may  be  regarded 
as  accidental.  The  developmental  faults  even 
rarely  acquire  importance  until  the  advent 
of  puberty.  Then,  if  the  organs  are  faulty, 
and  then  relations  to  surrounding  organs  ai  e 
abnormal,  the  performance  of  their  functions 
may  be  so  hindered  that  distress  may  ensue 
in  the  organs  themselves,  in  their  immediate 
surroimdings,  or  in  distant  organs;  or  dis- 
orders of  heematosis,  nutrition,  or  other  gene- 
ral processes  may  be  induced.  In  the  old 
woman  the  sexual  organs,  having  fulfilled 
their  functions,  undergo  what  may  be  called 
senile  atrophy.  The  ovaries,  the  uterus,  the 
vagina  often,  and  the  breasts,  shi-ink ;  they 
are  no  longer  the  centres  of  active  nervous 
and  blood  distribution ;  they  become  inert, 
and  henceforth  exercise  but  feeble  influence 
upon  the  general  organism.  Unhappily  this 
normal  course  is  not  always  observed.  To- 
wards the  chmacteric  there  is  too  often 
developed  a  tendency  to  certain  morbid  pro- 
cesses in  the  ovaries,  uterus,  vagina,  and 
breasts,  which  compel  the  attention  of  the 
gynaecologist.  Instead  of  undergoing  what 
may  be  described  as  the  normal  process  of 
quiet  extinction,  their  tissues  exhibit  aberrant 
forms  of  nutrition  and  degeneration,  as 
fibroma  or  cancer,  and  then  again  the  pelvic 
organs  become  active  foci  of  blood-distribu- 
tion and  growth,  entailing  local  distress,  and 
general,  it  may  be  life-imperilling,  disorder. 
And  even  when  no  morbid  tissue-change 
occurs,  when  the  organs  yield  to  the  process 
of  extinction,  various  phenomena  commordy 
show  themselves,  always  more  or  less  dis- 
tressing; and  which  often  assume  pathologi- 
cal import.  The  sexual  apparatus  no  longer 
dominating  the  system,  the  balance  of  healthy 
action  and  reaction  being  lost,  the  nervous 
force  not  finding  its  long-accustomed  use, 
wanders  off  in  strange  paths,  and  in  its 
erratic  play  reveals  various  nervous  phe- 
nomena, not  seldom  mistaken  for  special 
neuroses— as  nem-algia,  hysteria,  syncopal 
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attacks,  or  vertigo,  or  even  con-sTilsive  at- 
tacks simulating  or  even  merging  into  epi- 
lepsy, hemiansesthesia,  or  hemiplegia,  single 
or  combined,  and  mimicking  apoplexy  or 
paralysis;  and  various  mental  aberrations 
more  or  less  rebellious  to  the  will,  a  very  com- 
mon phenomenon  being  enfeebled  memory 
and  unsteady  volition.  Associated  or  not 
with  some  of  the  foregoing  phenomena 
are  various  subjective  phenomena  of  sensa- 
tion. Illusive  pregnancy— the  pseudocyesis 
of  Mason  Good — is  one  of  the  most  familiar. 
Others  ai'e  certain  peripheral  sensations,  as 
tingling,  pricking,  numbness  of  the  limbs, 
chills  and  flushings,  sometimes  profuse  per- 
spirations, an  d  itching — when  occurring  in  the 
pudenda  assuming  the  character  of  pruritus, 
in  many  cases  associated  with,  and  appa- 
rently dependent  upon,  irritating  discharges 
from  the  uterus  and  vagina,  the  expression^ 
often  of  organic  disease ;  in  other  cases  with 
glycosuria,  but  in  all  probably  with  some  per- 
turbation of  the  glandular  system.  Here  we 
see  proof  of  the  intimate  connexion  of  inner- 
vation, nutrition,  and  glandular  action.  This 
oidgin  of  glycosuria  is  but  one  example  of 
the  influence  of  perverted  of  diverted  nerve- 
force,  in  altering  the  constitution  of  the 
blood,  and  disturbing  the  work  of  the  glandu- 
lar organs.  To  trace  these  and  their  aUied 
physiologico-pathological  processes  with  any 
approach  to  completeness — and  the  theme  is 
tempting — would  lead  us  far  beyond  the 
narrow  scope  necessarily  assigned  to  this 
article.  Here  we  can  only  afford  to  give 
them  a  passing  glance.  One  remark  to 
emphasise  the  lesson  the  philosophical  con- 
templation of  them  conveys  is,  that  these 
phenomena,  taken  together,  are  integral  parts 
of  the  play  of  the  female  economy,  linking 
the  cHmacteric  and  senile  epochs  of  woman 
with  that  of  her  sexual  vigour  ;  that,  occur- 
ring as  they  do  in  subjects  of  known  sound 
organisation,  at  a  definite  time  and  tmder 
conditions  exceptionally  easy  to  trace,  they 
rnay  be  regarded  as  clinical  experiments  de- 
vised by  Nature.  An  independent  and  strong 
light  is  thus  thrown  upon  the  genesis  and 
nature  of  like  disorders  in  the  male,  thus 
showing  how  what  is  called  special  pathology 
may  help  to  solve  many  of  the  problems 
of  _  general  pathology.  If  we  were  to  extend 
this  reasoning  so  as  to  embrace  illustrations 
from  the  processes  of  pregnancy  and  childbed, 
the  argument  would  be  greatly  strengthened! 
We  should  see  the  strongest  evidence  that, 
since  such  affections  as  glycosifiria  and  albu- 
minuria may  begin  in  subjects  whose  liver 
and  kidneys  are  sound,  and'disappear  leaving 
them  sound,  we  may  certainly  infer  in  many 
cases,  and  so,  presumably,  in  more,  if  not  in 
aU,  that  these  and  other  aberrant  processes 
do  not  depend  for  their  origin  upon  change  in 
t'le  organic  tissue  of  the  organs  which  appear 
to  be  their  immediate  and  necessary  seats. 
These  affections  may  be  defined  as  evidences 


of  disturbance  in  the  work  of  the  system.  To 
regard  them  as  disease  is  arbitrary  and  un- 
philosophical.  It  may  then  be  safely  affirmed 
that  the  study  of  gynaecology,  pursued  in  a 
Hberal  spirit,  bears  the  most  instructive  testi- 
mony to  the  law  which  declares  that  there  is 
no  proper  boundary  between  physiology  and 
pathology;  that  pathology  is  but  a  chapter 
in  the  history  of  physiology;  a  proposition 
which  may  be  otherwise  expressed  by  the 
aphorism :  Pathology  is  simply  physiology 
in  difficulty. 

We  mast  bear  in  mind  that  aU  the  great 
pathological  processes  may  assail  the  ovaries, 
uterus,  or  breasts  ;  that  all  the  diatheses  may 
stamp  their  work  upon  these  organs.  And 
this  they  may  do  apparently  primarily  or 
with  especial  activity ;  or  secondarily,  in  the 
course  of  the  development  of  the  morbid  pro- 
cess in  other  organs,  or  in  the  system  at 
large.  Thus  we  are  familiar  with  cases  of 
cancer  starting  to  all  appearance  in  the 
uterus ;  the  disease  from  this  centre  or  focus 
invading  the  sm:rounding  structm-es,  and  em- 
poisoning the  blood.  To  form  a  just  apprecia- 
tion of  these  cases,  it  is  obvious  that  a  clear 
knowledge  of  the  general  history  of  cancer, 
as  weU  as  of  its  special  local  history,  is  neces- 
sary. A  similar  proposition  may  be  affirmed 
with  regard  to  struma,  although  the  general 
and  local  relations  may  be  more  obscure. 
But_  the  gynaecologist  is  famihar  with  the 
clinical  fact  that  in  a  considerable  proportion 
of  cases  of  endometritis,  of  hyperplasia,  and 
subinvolution  of  the  uterus,  and  of  perimetric 
inflaromations  and  effusions,  cure  is  extremely 
difficult — difficult  beyond  what  his  experience 
of  simple  uncompKcated  cases  of  nominally 
the  same  kind  would  lead  him  to  expect.  He 
may  safely  assmne  that  in  a  large  proportion 
of  these  cases  there  is  an  underlying  diathesis, 
frequently  the  strumous,  which  stamps  its 
mark  upon  the  tissues,  modifying  the  pro- 
gress of  the  morbid  action,  and  challenging 
general  as  well  as  local  therapeutical  aid.  In 
this  connexion  an  incidental  observation 
may  be  made.  Some  of  the  most  obstinate 
cases  of  endometritis  and  hyperplasia  the 
writer  has  met  with  were  in  women  who  had 
resided  in  the  East,  and  whose  constitutions 
had  been  damaged  by  endemic  disease.  These 
women  had  in  fact  acquired  a  diathesis 
deeply  affecting  the  nutrition  and  the  tissue- 
constitution  of  the  body,  which  revealed  its 
influence  most  conspicuously  in  the  uterus, 
an  organ  whose  integrity  had  been  severely 
tested  by  pregnancy  and  the  other  conditions 
of  married  life. 

Another  law  is  of  deep  import,  from  a 
scientific  as  well  as  from  a  clinical  point  of 
view.  Almost  all  the  constituent  elements 
of  the  body  are  represented  in  the  uterus, 
modified  of  course  in  arrangement,  and  as- 
suming certain  peculiar  characters  in  order 
to  subserve  the  particular  fimctions  of  the 
organ.   But  the  modifications  so  acquired  do 
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not_  deprive  these  fundamental  elements  of 
their  original  and  essential  properties.  By 
these  fundamental  properties  these  elements 
are  attached  indissolubly  to  general  patho- 
^ogy;  by  these  specially  adapted  modifica- 
tions these  elements  become  the  seat  of  our 
so-called  special  pathology.  Thus  the  fibro- 
muscular  tissue  of  the  uterus  is  liable  to  all 
those  departures  from  the  healthy  type,  as 
fibroma,  myoma,  fibro-myoma,  hyperplasia, 
hypertrophy,  and  the  degenerations  to  which 
like  tissues  elsewhere  are  liable.  They  may 
indeed  assume  special  importance  because, 
occurring  in  the  uterus,  they  almost  neces- 
sarily disorder  the  proper  functions  of  the 
organ.  They  belong  to  the  domain  of  gene- 
ral pathology  nevertheless.  But  in  this 
special  disturbance  of  function  we  find  the 
special  aspect  of  the  tissue-change.  The 
retention  of  the  essential  properties  of  the 
component  tissues  of  the  body  is  strikingly 
manifested  in  the  vascular,  lymphatic,  mu- 
cous, and  connective  tissues  of  the  uterus. 
They  are  not  only  subject  to  the  like  physio- 
logical and  pathological  changes  which  the 
same  tissues  elsewhere  are  subject  to  ;  they 
link  the  pelvic  organs  to  the  general  system 
partly  by  continuity  of  tissue,  as  especially 
in  the  case  of  the  vascular,  lymphatic,  and 
connective  tissues ;  but  they  carry  morbific 
elements  from  the  uterus  into  the  general 
system  by  absorption.  They  thus  are  ^poison- 
routes  ' — channels  by  which  poison  or  noxious 
matter,  forming  in,  or  inoculated  in,  them, 
enters  the  blood,  and  thus  empoisons  the 
entire  organism.  It  will  not  escape  attention 
that  the  mucous  membrane  of  the  vagina 
and  uterus  is  in  pre-eminent  degree  exposed 
to  contamination  from  external  sources.  It 
is  needless  to  do  more  than  refer  to  the  direct 
infection  from  the  gonorrhoeal  and  syphilitic 
poisons.  The  gonorrhceal  poison  implanted 
on  the  mucous  membrane  of  the  vagina  or 
cervix  uteri  sets  up  in  loco  its  specific  inflam- 
mation, and  may  spread  along  the  mucous 
tract  through  the  cavity  of  the  uterus  and 
the  Fallopian  tubes ;  and  the  empoisoned 
secretion,  escaping  into  the  abdominal  cavity, 
may  set  up  a  severe  form  of  pelvic  or  even 
general  peritonitis.  The  syphilitic  poison  in 
like  manner,  first  attacking  the  mucous 
membrane,  may  from  this  point  of  departure 
invade  the  general  system.  Then  there  are 
the  more  subtle  instances  of  local  and  gene- 
ral syphUisation,  through  an  ovum  impreg- 
nated by  the  tainted  male.  The  connective 
tissue  again  is  of  far  more  than  merely  local 
importance.  Like  the  same  tissue  elsewhere, 
it  is  a  most  active  poison-route,  mainly,  no 
doubt,  through  its  relations  with  the  lymph- 
atic system. 

There  is  a  therapeutical  corollary  from  this 
law  that  deserves  earnest  practical  attention. 
A  great  part  of  the  treatment  of  uterine  dis- 
eases in  which  there  is  change  of  tissue,  as 
hyperplasia  of  the  mucous  membrane  and 


muscular  wall,  is  surgical— that  is,  it  consists 
m  the  topical  application  of  caustics,  absorbi- 
facients  or  antiseptics,  as  iodine,  mercury 
carbohc  acid,  bromine,  and  so  forth.  These 
no  doubt  act  in  the  first  place  directly  m  Zoco 
upon  the  tissues  touched,  modifying  their 
state.  But  what  is  not  so  well  known,  and 
is  rarely  if  ever  designed  or  contemplated,  is 
that  some  remedies  so  applied— notably 
iodine— are  absorbed,  and  thus  may  affect 
the  system.  Under  some  conditions,  as 
where  the  mucous  surface  is  large,  or  when 
the  epithelium-investment  is  lost,  or  where 
the  quantity  of  the  agent  is  large,  and  more 
especially  when  the  absorbing  function  is  in 
a  state  of  pecuhar  activity,  the  general  in- 
toxication may  be  excessive,  even  dangerous. 
The  writer  has  seen  the  most  intense  iodism 
produced  in  this  way,  and  cases  are  recorded 
of  poisoning  by  mercury  and  chromic  acid. 
But  if  this  law  and  the  conditions  under 
which  it  acts  are  borne  in  mind,  remedies 
can  generally  be  so  applied  as  to  draw  from 
them  both  local  and  constitutional  benefits  in 
the  happiest  manner. 

There  are  four  modes  in  which  iodine,  for 
example,  may  invade  the  system :  first,  by 
imbibition  or  endosmosis,  the  tissues  becom- 
ing permeated  or  soaked  by  the  fluid  ; 
secondly,  by  absorption  iuto  the  lymphatics 
and  veins.  There  is  a  local  iodism  and  a 
general  iodism.  By  analysis  we  may  resolve 
the  complex  action  at  work  into  the  following 
factors  :  first,  there  is  the  direct  mechanicad 
or  chemical  action  of  the  iodine  upon  the 
surface  touched  by  it ;  secondly,  there  is  the 
action  upon  the  sub-mucous  and  muscular 
tissues  of  the  uterus,  the  effect  of  their  per- 
meation ;  thirdly,  there  is  the  constitutional 
action  upon  distant  organs,  upon  general 
tissue-nutrition,  in  which  the  tissues  of  the 
uterus  share,  the  remedy  being  brought  round 
again  to  it  by  the  circulation  ;  and  fourthly, 
there  is  an  action  little  thought  of,  from 
which  the  most  useful  effects  have  been 
often  unconsciously  drawn — namely,  the  anti- 
dotal action  of  the  remedy  topically  applied 
upon  certain  septic  matters  originating  in 
the  uterus,  and  thence  invading  the  system. 
The  same  channel  that  gave  entrance  to  the 
poison  is  made  to  serve  as  a  charmel  for  the 
antidote.  Thus  the  poison-route  is  in  turn 
made  a  remedy-route,  the  antidote  closely 
chasing  the  poison.  The  application  of  this 
principle  is  seen  most  strikingly  in  the  treat- 
ment of  syphilis  and  cancer,  but  it  may  be 
turned  to  useml  account  in  the  treatment  of 
other  morbid  conditions. 

Pregnancy  and  childbed  constitute  the 
most  indisputable  part  of  the  territory  as- 
signed to  the  gynaecologist.  In  the  careful 
study  of  the  parturient  process,  we  shall  dis- 
cover the  secret  of  many  of  the  disorders  of 
menstruation,  and  arrive  at  a  clearer  under- 
standing of  the  relations,  physiological  and 
pathological,  of  the  sexual  organs  to  the 
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general  system,  than  cotild  otherwise  be 
attained.  This  is  to  say,  that  the  study  of 
obstetrics  is  inseparable  from  the  proper 
study  of  the  diseases  of  women.  Partm-ition 
is  the  citlminatuig  point  in  the  functional 
work  of  the  ovaries  and  uterus.  AU  the  other 
points  in  this  work  are  subservient  to  partu- 
rition. It  is  true  that  in  many  cases  this 
ultimate  aim  is  not  reached.  But  it  is  not 
the  less  true  that  this  is  the  aim  which 
Nature  is  always  striving  at.  She  may  fail 
at  any  stage  of  the  journey.  Every  menstrual 
nisus  is  truly  a  mimic  or  missed  pregnancy. 
The  points  of  analogy,  or  homology,  are 
striking.  Descending  from  the  observation 
of  pax-turition  at  term  to  the  observation  of 
premature  delivery  and  abortion,  we  shall 
find  strictly  related  and  similar  phenomena 
in  ordinary  menstruation ;  and  then,  passing 
from  the  ordinary  or  healthy  type  of  partu- 
rition to  the  so-called  abnormal  types,  again 
we  shall  find  reproduced  homotogous  pro- 
cesses in  the  various  forms  of  paramenia, 
especially  in  dysmenorrhcea.  And  this  is  so 
true  that  the  most  efi'ective  principles  of 
treatment  flow  from  this  comparative  study. 
Many  cases  of  nervous  disorder,  as  vomiting, 
convulsion,  neuralgia,  such  as  we  see  in  the 
most  definite  relation  to  pregnancy  and 
childbed,  have  their  exact  coimterparts  in 
some  forms  of  dysmenorrhcea ;  various  blood- 
diseases,  as  anaemia,  septicaemia,  thrombosis, 
•embolism,  which  we  have  so  many  sad 
opportunities  of  observing  in  childbed,  are 
produced  in  the  non-pregnant  state  from 
■disturbed  menstruation,  or  uterine  disease, 
notably  firom  cancer ;  blood-poisonings  asso- 
ciated with  glandular  disorder  or  disease,  as 
glycosuria,  albuminiu:ia,  jaxmdice,  simple  and 
mahgnant,  of  which  the  most  striking  types 
occur  in  pregnancy  and  childbed,  find  their 
representation  in  the  non-pregnant  state. 

Making  liberal  allowance  for  the  proverbial 
difficulty  of  firaming  definitions  that  shall  be 
proof  against  criticism,  and  against  the 
infinite  complications  of  natural  history,  we 
may  cite  the  following  as  presenting  a  mini- 
mum view  of  the  work  of  the  gynaecologist. 
It  embraces  the  study  and  treatment  of  the 
disorders  and  diseases  of  the  female  genera- 
tive organs  and  their  immediate  surround- 
ings—including pregnancy  and  parturition, 
and  the  disorders  and  lesions,  general  and 
local,  which  result  from  these  processes. 

We  may  set  out  some  of  these  heads  more 
particularly,  as  follows  : — 

Scheme  of  the  Diseases  of  Women. 

1.  In  infancy  and  childhood.  Faults  of 
development  of  the  sexual  organs ;  and  the 
accidents  from  injury  or  disease  to  which 
they  are  liable. 

2.  At  puberty  and  during  the  virginal 
state.  Some  of  these  are  consequences  of 
the  developmental  faults  of  the  first  order  • 


others  arise  fi-om  fanctional  difficulties,  from 
diatheses,  or  accidental  complications. 

3.  The  normal  and  abnormal  history  of 
pregnancy  and  parturition. 

4.  The  injuries  and  diseases  consequent 
on  parturition  and  childbed. 

5.  Mechanical  or  strictly  surgical  affec- 
tions of  the  ovaries,  uterus,  and  vagina, 
original  or  acquired.  These  include  dis- 
placements or  malformations  of  the  uterus, 
and  diseases  of  the  ovary  and  broad  liga- 
ments. 

6.  The  disorders  of  senihty,  subdivided 
into  two  classes :  {a)  Those  of  the  climac- 
teric, more  immediately  attending  and 
following  the  menopause.  (6)  Those  of 
senility  proper. 

7.  Those  general  diseases  which  are 
strictly  associated  with  error  of  function  of 
the  ovaries  and  uterus ;  and  those  cases  of 
general  disease,  of  which  the  chief  action  is 
expended  upon  these  organs.  The  former 
will  include  cases  of  chloro-anaemia ;  and  the 
latter  cases  of  struma,  syphilis,  or  cancer, 
affecting  the  ovaries,  uterus,  and  vagina. 

8.  The  diseases  of  the  breast,  as  mastitis, 
and  the  conditions  immediately  cormected 
with  pregnancy,  childhood,  and  lactation. 
Most  of  the  other  diseases  of  this  organ  have 
fallen  by  a  natural  process  of  selection  to  the 
surgeon. 

The  special  diseases  of  women  wiU  be 
found  fully  discussed  in  other  parts  of  this 
work,  under  their  respective  headings. 

Egbert  Barnes. 

WOODHALL,   in  Lincolnshire.— 

Common  salt  waters,  containing  iodine  and 
bromine.    See  Mineral  Waters. 

WOOLSORTER'S  DISEASE.— A 

form  of  anthrax.    See  Pustule,  Malignant. 

WORD-BLIWDNESS.— iSee  Aphasia. 

WORD-DEAFNESS.- 5fee  Aphasia. 

WORMS. — This  is  a  popular  term,  which 
in  medical  practice  is  applied  in  a  restricted 
sense,  as  embracing  only  certain  forms  of 
entozoa  or  internal  parasites  that  reside  in. 
the  intestines.  The  word,  as  thus  employed, 
originated  from  an  entire  misconception  in 
regard  to  the  supposed  affinities  subsisting 
between  the  round- worms  or  lumbricoids  and 
common  earth-worms.  Structurally  these 
kinds  of  creatures,  though  both  vermiform, 
are  essentially  distinct.  In  a  wider  and 
purely  technical  sense,  however,  many  dis- 
tinguished zoologists  (Gegenbauer,  Rolleston) 
retain  the  term  as  an  expression  of  high 
group  value,  embracing  aU  sorts  of  annulose 
animals,  parasitic  and  fi*ee.  By  some  prac- 
titioners the  employment  of  the  term  'worms ' 
merely  signifies  that  a  patient  is  suffering 
from  ascarides  or  thread-worms.  See 
Entozoa.  T.  S.  Cobbold. 
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WmST-DEOP.— A  form  of  paralysis, 
chiefly  affecting  the  extensors  and  supinators 
of  the  wrist,  and  due  almost  exclusively  to 
chronic  lead-poisoning.   See  Lead,  Poisoning 

by. 

WRITER'S  CRAMP.— Synon.:  Scrive- 
ner's Palsy ;  Fr.  Cramjpe  dea  J^crivavns  ;  Ger. 
Schreibehrampf. 

This  disease  may  be  taken  as  the  most 
common  form  and  most  typical  representa- 
tive of  a  class  of  diseases  which  Duchenne 
has  called  '  functional  impotences.'  In  them 
we  find  the  patient  complaining  of  inability 
to  execute  some  comphcated  act,  the  power 
to  perform  which  had  taken  him  perhaps 
years  (in  the  case  of  writing)  to  acquire.  As 
a  rule  there  is  no  other  trouble,  and,  as  far 
as  the  patient's  observation  goes,  all  muscu- 
lar acts,  however  dehcate  or  however  com- 
plicated, are  accomplished  without  difficulty, 
with  the  exception  of  one,  which  unfortu- 
nately is  usually  that  with  which  the  patient 
earns  his  living.  Not  only  have  cases  of 
'  writer's  cramp  '  been  described,  but  Enghsh 
and  foreign  physicians  have  furnished  ac- 
counts of '  piano-player's  cramp,'  in  which  an 
inability  to  strike  chords  with  correctness  is 
present ;  of  violinists  who  have  lost  the 
power  of  holding  the  violin,  and  fingering 
with  the  left  hand ;  of  violoncello-players 
who  have  become  powerless  to  '  make  the 
nut '  with  the  phalangeal  joint  of  the  left 
thumb  ;  of  tailors  who  can  no  longer  use  the 
needle ;  of  dairymen  who  fail  in  milking ;  of 
bricklayers  who  cannot  wield  the  trowel ;  of 
smiths  who  cannot  use  the  hammer  ;  of  com- 
positors who  cannot  place  the  type;  and 
lately  we  have  had  accounts  of  telegraphists 
who  have  become  unable  any  longer  to  work 
at  their  caUing.  '  Writer's  cramp,'  however, 
is  by  far  the  most  common  of  these  diseases, 
and  while  the  others  mentioned  must  be 
regarded  as  the  rarest  of  medical  curiosities, 
the  one  which  has  been  chosen  to  illustrate 
the  class  is  tolerably  often  met  with. 

Symptoms  and  Course. — The  symptoms 
and  course  in  a  typical  case  of  writer's  cramp 
are  as  follows :  A  clerk,  who  from  his  pains- 
taking and  energetic  habits  has  been  tempted 
by  his  employers  to  work  over-time  or  pos- 
sibly against  time,  and  who  perhaps  (as  the 
history  of  these  cases  often  shows)  is  harassed 
by  domestic  troubles,  discovers  that  he  does 
not  write  quite  as  easily  as  he  did,  that  his 
hand  possibly  aches  after  prolonged  writing, 
and  he  finds  it  convenient  to  adopt  some  new 
method  of  holding  his  pen.  At  first  the 
trouble  is  hardly  noticeable,  and  then  he  finds 
himself  obliged  to  grasp  his  pen  with  unusual 
tightness  to  prevent  its  becoming  unsteady. 
Then  his  handwriting  begins  to  suffer ;  per- 
haps his  forefinger  refuses  to  remain  steadily 
upon  the  penholder,  and  while  he  is  making 
every  effort  to  control  it,  the  pen  somehow  or 
other  eludes  his  grasp  and  falls  from  his  hand. 


If  he  persevere— probably  he  is  one  of  those 
who  would  sooner  die  than  give  in — his  pro- 
gress downhill  is  rapid  and  certain.  Every 
possible  method  of  holding  the  pen  is  adopted 
by  turns,  such  as  interlacing  it  between  the 
fingers,  grasping  it  firmly  with  the  whole 
hand,  using  only  the  first  and  second  fingers 
without  the  thumb,  or  the  thumb  and  second 
finger  without  the  first ;  but  these  subterfuges 
quickly  fail  to  be  of  service.  He  cannot  steady 
the  pen  by  means  of  them,  and  he  finds  that  the 
arm  rolls  possibly  inwards  or  outwards,  and 
that  he  can  only  form  his  letters  by  moving 
the  whole  arm  from  the  shoulder,  or  lastly  by 
fixing  the  arm  to  the  side  and  swaying  the 
whole  body  to  and  fro.  The  handwriting 
soon  becomes  illegible;  and  lastly  the 
patient  is  almost  unable,  even  by  the  most 
strenuous  efforts,  to  make  a  mark  upon 
paper.  _  To  write  a  word  legibly  in  extreme 
cases  is  impossible,  and  there  are  few  spec- 
tacles more  distressing  than  to  see  a  patient, 
whose  handwriting  was  perhaps  his  means 
of  hvelihood,  drip  with  perspiration  while 
making  an  ineffectual  effort  to  sign  his  name. 
His  loss  of  writing  power  may  be  his  only 
symptom,  as  was  the  case  with  an  American 
sufferer  who  wrote  thus  to  the  writer  :  '  that 
fingers  which  could  guide  razor  and  needle, 
wield  oar  and  musket,  and,  though  numb 
with  cold,  knot  and  cast  off  reef-points  on  a 
wet  sail,  should  yet  strike  work  when  called 
on  for  the  famiUar  character  of  their  owner's 
name,  seemed  utterly  beyond  comprehension.' 
Patients  should  be  closely  questioned  as  to 
their  abihty  to  perform  acts  other  than 
writing.  In  the  writer's  experience  it  is 
usual  to  find  that  some  other  act  or  acts  is 
affected.  If  the  patient  be  asked  if  he  can 
wind  up  his  watch,  carry  a  full  teaspoon 
steadily  to  his  mouth,  or  perform  some 
similar  act  requiring  a  delicate  use  of  the 
thumb  and  forefinger,  it  wiU  very  commonly 
be  found  that  he  has  lost  his  deftness  in  per- 
forming such  acts,  although  in  using  a  knife 
or  wielding  a  hammer,  and  other  work  re- 
quiring a  coarse  use  of  muscles  other  than 
those  used  in  writing,  he  may  find  no 
difficulty  whatever.  Frequently  there  are 
neuralgic  pains,  or  a  sense  of  extreme 
fatigue  in  the  hand  and  arm ;  and  in  some 
cases  the  effort  to  write  has  been  followed 
by  pain  in  the  back,  or  severe  headache.  In 
some  cases  the  mental  distress  caused  by  the 
loss  of  power  has  produced  a  condition 
bordering  on  melancholia.  Slight  tremor  of 
the  hand  is  not  uncommon,  and  these  tremors 
sometimes  occur  independently  of  writing. 
Tenderness  of  the  nerve-trunks  (median, 
ulnar,  or  musculo-spiral)  is  very  often  present, 
and  should  always  be  carefully  looked  for,  as 
indicative  of  congestion  of  the  nerves,  or 
neuritis.  Occasionally  there  is  objective 
spasm  of  some  of  the  muscles  of  the  arm 
when  the  effort  to  write  is  made ;  and  one 
case  has  been  reported  by  the  writer,  in 
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which  the  symptoms,  at  first  those  of  simple 
loss  of  writing  power,  terminated  in  a  general 
clonic  spasm  of  all  the  muscles  of  the  arm, 
occurring  at  last  independently  of  any  writing 
effort. 

Although  the  above  is  a  fair  statement  of 
what  occurs  in  a  typical  case  of  '  writer's 
cramp,'  other  cases  are  by  no  means  tm- 
common,  in  which  impairment  of  writing 
power  supervenes  quite  independently  of  any 
unusual  writing  effort,  and  even  in  persons 
who  have  done  rather  less  than  an  average 
amount  of  writing.  These  latter  cases  are 
not  usually  so  severe  as  the  former,  since 
they  are  not  obhged,  as  is  the  professional 
scrivener,  to  goad  the  imwiUing  hand  to 
make  those  efforts  which  are  so  detrimental. 
It  has  been  the  writer's  experience,  too,  that 
in  this  latter  class  of  cases  it  is  more  usual 
than  in  the  former  to  find  that  the  trouble  is 
not  very  strictly  limited  to  the  act  'of  writing, 
but  that  there  is  a  certain  amount  of  inabihty 
or  clumsiness  in  the  performance  of  other 
acts  requiring  minuteness  and  nicety. 

A  difficulty  in  writing  is,  in  fact,  a  symp- 
tom of  many  conditions,  and  it  is  doubtM 
whether  '  writer's  cramp  '  can  be  regarded 
as  a  morbid  entity.  When  patients  come 
complaining  of  loss  of  writing  power,  it  is 
always  essential  to  examine  them  with  great 
care,  with  a  view  to  discover  any  changes  in 
the  nervous  system,  whether  central  or  peri- 
pheral. The  writer  has  found  that  difficulty 
in  writing  may  be  part  of  a  scarcely  notice- 
able hemiplegia  (congenital  or  otherwise) 
depending  on  the  usual  brain-lesions,  or  an 
early  symptom  of  general  paralysis,  or 
paralysis  agitans,  or  disseminated  sclerosis ; 
he  has  found  it  depending  upon  mischief  in, 
or  connected  with,  the  spinal  cord,  such  as 
sclerosis  of  one  or  other  of  the  columns 
(anterior,  lateral,  or  posterior),  meningeal 
thickenings,  tumours,  or  disease  of  the  bones ; 
he  has  known  it  caused  by  an  aneurysm 
pressing  on  the  brachial  plexus,  by  neuritis 
affecting  either  the  large  nerve-truriks  or  the 
small  terminal  twigs  that  run  in  the  palm  of 
the  hand ;  he  has  known  it  caused  by  rheu- 
matic thickenings  of  muscular  attachments, 
by  injury  or  disease  of  the  muscles  them- 
selves, or  by  gouty  deposits  in  the  sheaths  of 
the  tendons.  It  is  therefore  necessary  to 
examine  these  cases  with  very  great  care, 
and  to  remember  that  the  act  of  writing  may 
be  hampered  by  the  failure  of  any  muscle 
between  the  scapula  and  the  hand. 

Pathology.  —  The  morbid  anatomy  of 
writer's  cramp  is  unknown,  and  consequently 
the  pathology  of  the  disease  is  a  matter  of 
speculation.  Dr.  Eeynolds  says :  '  It  cannot 
be  doubted  that  some  changes  take  place  in 
the  nutrition  of  the  parts  through  which  the 
lines  of  nerve-action  regulating  the  secon- 
darily automatic  movements  run.  It  seems 
probable  that  the  association  of  movements 
ia  effected  by  ganglia  which  are  common  to 


fibres  passing  through  distinct  but  contiguous 
nerve-trunks,  and  that  it  is  owing  to  some 
nutritive  change  in  them,  the  result  of 
persevering  and  forced  effort,  that  the  per- 
fection of  movement  is  produced;  associa- 
tions at  first  caused  by  the  will  are  at  length 
produced  imconsciously.  What  happens, 
then,  in  such  maladies  as  writer's  cramp  is  a 
perverted  nutrition  of  these  parts.'  Duchenne 
beKeves  that  the  change  is  in  the  nerve- 
centres  first,  because  locahsed  faradisation 
appUed  to  the  hands  has  no  good  effect  on 
the  trouble;  and  he  is  confirmed  in  this 
opinion  because  the  malady  very  quickly 
affects  the  left  hand  if  it  be  used  to  supply 
the  place  of  the  right.  The  writer  has 
ventured  to  suggest  that  the  lesion  is,  in 
typical  cases  at  least,  situated  at  the  peri- 
phery, either  in  the  muscles  themselves,  or 
in  the  terminal  motor  nerves  supplying  these 
muscles.  In  real  cases  of  writer's  cramp 
(the  loss  of  writing  power  occurring  in  an 
overworked  scrivener)  it  is  rare  to  find  any 
sign  of  central  change ;  neither  wasting  or 
true  j)aralysis  of  muscle,  nor  fibrillary  tremor, 
nor  general  tremor  of  the  limb,  nor  pain,  nor 
spasm  (except  during,  or  immediately  after, 
the  attempt  to  write).  It  is  generally  ob- 
served that  the  disease  progresses  from  the 
periphery  towards  the  centre ;  that  the 
muscles  of  the  fingers  are  the  first  to  fail, 
then  those  of  the  forearm,  then  those  of  the 
arm,  and  lastly,  in  extreme  cases,  those  of 
the  trunk.  It  is  probable  that  the  muscles 
of  pen-prehension,  as  opposed  to  those  of 
pen-movement  (consisting  of  the  adductor 
poUicis,  first  dorsal  interosseous,  &c.)  drift 
into  a  condition  of  '  chronic  fatigue  '  owing 
to  the  prolonged  sir  a/in  to  which  they  are 
subjected  when  holding  a  pen  for  long  periods 
at  a  time.  When  these  normal  muscles  of 
pen-prehension  are  exhausted,  others  are  used 
to  supply  their  place,  such  as  the  superficial 
and  deep  flexors  in  the  forearm,  which 
in  then:  turn  give  out,  and  thus  the  trouble 
steadily  progresses.  The  writer  has  had  no 
small  experience  of  this  disease,  and  he  has 
rarely  failed  to  find  that  a  careful  electrical 
investigation  of  the  muscles  has  shown  a 
certain  diminished  irritabihty  to  faradisation 
in  the  muscles  of  pen-prehension  on  the 
diseased  side,  when  compared  with  those  of 
the  soimd  side.  This  loss  of  irritability  is 
due,  in  many  cases,  he  believes,  to  sheer 
over-use  of  the  muscles,  the  intervals  of 
relaxation  between  the  long  periods  of  con- 
traction not  being  sufficient  to  allow  of  their 
proper  nutrition.  In  many  cases  of  '  writer's 
cramp '  no  over-use  of  the  muscles  has  taken 
place,  and  in  such  cases  we  must  suppose 
that,  fi:om  some  condition,  either  constitu- 
tional or  situated  locally  in  the  nerves,  the 
muscles  are  so  deficient  in  '  staying  power  * 
(notwithstanding  then*  ability  to  contract 
forcibly  for  a  short  time)  that  they  become 
useless,  or  nearly  so,  when  called  on  for 
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prolonged  steady  contraction.  It  is  obvious 
that  the  failure  of  one  muscle  (however 
small)  which  had  been  taught,  by  years  of 
laborious  education,  to  act  in  harmony  with 
many  others  for  the  accomplishing  of  a  com- 
plicated and  deUcate  act,  such  as  writing, 
would  produce  a  true  want  of  coordination! 
In  other  words,  muscles  which  have  been 
induced  to  work  vn  order  together  no  longer 
do  so  if  one  of  them  fails,  and  the  failure  of 
one  must  be  fatal  to  the  accompUshment  of 
the  coordinated  act. 

Diagnosis. — Diagnosis  is  of  great  impor- 
tance, since  failure  of  writing  power  is  often 
an  early  symptom  of  disease  the  prognosis  of 
which  is  very  different  from  that  of  '  writer's 
cramp.'  Evidence  of  chronic  alcoholism  is 
often  afforded  by  the  handwriting.  So  again 
paralysis  agitans  and  disseminated  sclerosis 
of  the  spinal  cord  may  very  early  give  a  want 
of  steadiness  to  the  pen.  Dr.  Eeynolds 
records  a  case  of  lead-palsy,  which  was  sent 
to  hun  as  a  case  of  writer's  cramp.  Paralysis 
of  any  of  the  nerves  supplying  the  hand  or 
forearm,  such  as  the  ulnar,  median,  or  mus- 
culo-spiral,  will  make  vpriting  diflficult ;  and 
the  writer  has  seen  cases  of  progressive 
muscular  atrophy,  in  which  the  shrunken 
and  quivering  interossei  had  made  a  firm 
grasp  of  the  pen  impossible. 

Treatment. — The  chief  remedy  is  rest. 
Without  it  nothing  can  be  done ;  and  if 
rest  be  taken  in  the  earliest  stages  of  the 
disease,  complete  recovery  not  infrequently 
results.  For  such  writing  as  is  absolutely 
necessary,  the  patient  should  be  advised  to 
use  a  pencil  or  soft  quill  pen,  so  that  any 
violent  grasp  becomes  impossible.  In  many 
cases  the  writer  has  found  the  rhythmical 
exercise  of  those  muscles  whose  irritability 
is  impaired,  together  with  the  employment 
of  a  mild  galvanic  current,  of  the  greatest 
service,  and  he  has  recorded  a  few  cases 
treated  in  this  way  which  rapidly  improved 
after  having  resisted  every  other  known 
method  of  treatment  for  years.  Injection  of 
morphine  is  of  no  use,  but  in  America  some 
good  has  been  said  to  result  from  the  injection 
of  atropine.  Systematic  massage  is  of 
decided  service  in  many  of  these  cases, 
but  neither  massage  nor  electrical  treatment 
must  be  employed  so  long  as  the  nerve-trtmks 
are  tender.  The  first  object  in  the  treatment 
of  such  cases  is  to  remove  the  nerve  tender- 
ness by  rest  and  blistering.  The  administra- 
tion of  a  very  small  dose  (gr.  i)  of  iodide  of 
potassium  combined  with  arsenical  solution  is 
often  useful  to  this  end  ;  and  when  the  tender- 
ness has  disappeared,  the  systematic  rubbing 
of  the  muscles,  especially  the  muscles  of  the 
hand,  is  most  valuable.  No  patent  pen- 
holders are  of  any  permanent  use  in  these 
cases,  although  they  may  do  apparent  good 
by  shifting  the  burden  of  writing  on  to  a  new 
group  of  muscles,  which  are  sure,  if  writing 
be  persevered  with,  to  break  down  in  time. 


WEY-NECK 

'  Type-writers  '  are,  of  course,  invaluable  to 
sufl^rers  fi-om  writer's  cramp,  but  only  those 
forms  of  type-writers  which  are  worked  by  a 
piano-hke  keyboard  are  admissible.  Those 
which  necessitate  a  prolonged  grasp  of  a 
handle  are  dangerous  for  sufferers  from  this 
disease, 

G.  V.  POOEE. 

WRY  -  NECK.  —  Synon.  :  Torticollis  ; 
Fr.  TorttcoUs ;  Ger.  Steifer  Hals. 

Definition — A  twisting  of  the  neck  to 
one  side. 

Etiology.  —  Wry-neck  is  a  symptom 
which  may  be  produced  by  very  different 
conditions;  and  it  is  usual  to  distinguish 
between  the  varieties  of  this  disease,  which 
may  either  be  congenital  or  acqwired. 

The   congenital  wry-neck  arises  either 
from  faulty  development  of  the  muscles  on 
one  side  of  the  neck  (in  which  case  there  are 
not  infrequently  evidences  of  faulty  develop- 
ment in  other  regions  of  the  body,  and 
notably  in  the  neighbouring  parts,  such  as 
the  face) ;  or  from  contraction  of  the  muscles 
on  one  side,  often  due  to  accidental  injury 
during  labour.    Dr.  Herbert  Spencer  found 
no  less  than  sixteen  cases  of  haematoma  of 
the  sterno-mastoid  in  200  bodies  of  still-born 
children,  and  Mr,  D'Arcy  Power  has  insisted 
upon  the  connexion  between  such  congenital 
tumours  and  wry-neck.    In  these  cases  the 
head  is  fixed  in  its  abnormal  position.  Ac- 
quired wry-neck  may  be  a  mere  passing 
condition,  due  to  'muscular  rheumatism,' 
brought  on  by  exposure  to  cold,  and  under 
the  name  of  '  stiff-neck '  it  is  famihar  to 
everybody  (see  Eheumatism,  Muscular). 
The  most  formidable  variety  is  spasmodic 
wry-neck,  which  makes    its  appearance, 
usually  in  persons  otherwise  healthy,  about 
the  middle  period  of  hfe.    The  muscles  on 
one  side  of  the  neck  are  the  seat  of  spasm, 
sometimes  tonic,  but  usually  clonic,  in  cha- 
racter.   The  muscle  chiefly  affected  is  gene- 
rally the  sterno-cleido-mastoid,  and  its  con- 
stantly recm'ring  contractions  have  the  effect 
of  turning  the  head  away  fi:om  the  side 
which  is  the  seat  of  spasm ;  drawing  the 
occiput  slightly  downwards,  and  the  chin 
slightly  upwai-ds.    Other  muscles,  such  as 
the  scaleni,  splenius,  and  trapezius,  are  not 
infrequently  affected  also;   and  then,  in 
addition  to  the  rotatory  twisting  of  the  neck, 
we  get  a  lateral  downward  bending,  and  an 
elevation  of  the  shoulder.  At  the  commence- 
ment of  the  disease  the  trouble  may  be 
slight,  and  cause  but  a  trifling  amount  of 
inconvenience,  the  impressions  produced  on  a 
bystander  being  that  the  patient's  movements 
are  caused  by  some  mal-arrangement  of  the 
dress,  which  he  is  seeking  to  remedy.    In  its 
advanced  form  the  disease  is  a  very  terrible 
one,  and  may  make  life  hardly  supportable. 
The  writer  has  seen  one  case  in  which  the 
spasm  was  so  violent,  that  the  constant 
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forcible  impinging  of  the  chin  upon  the 
shoulder  of  the  sound  side  had  produced  a 
sore  place  as  big  as  a  shiUing.  The  spasm 
ceases  during  sleep  ;  and  when  the  patient  is 
undisturbed,  and  his  mind  pre-occupied,  it  is 
not  imusual,  even  in  the  worst  cases,  for 
considerable  remissions  of  the  symptoms  to 
occur.  In  the  presence  of  others,  especially 
strangers,  the  spasm  is  usually  intensified, 
and  in  this  it  presents  a  striking  similarity 
to  stammering  and  writer's  cramp. 

Pathology. — The  pathology  of  spasmodic 
torticolhs  is  very  doubtful.  It  must  be  regarded 
in  almost  all  cases  as  a  true  neurosis,  and 
must  take  its  stand  alongside  of  histrionic 
spasm  of  the  face,  writer's  cramp,  and 
stammering.    It  must  often  be  a  question  as 
to  whether  some  of  these  cases  are  not  de- 
finitely of  cerebral  origin.    The  rotation  of 
the  head  to  one  side  is  affected  by  muscles 
on  both  sides  of  the  body.    Thus  the  right 
splenus  capitis  and  the  left  sterno-mastoid, 
acting  in  concert,  rotate  the  head  to  the 
right ;  and  in  many  cases  of  clonic  torticollis 
it  is  foimd  that  muscles  on  opposite  sides  of 
the  body  are  both  conspiring  to  produce  the 
rotation.    The  writer  has  recorded  one  case 
in  which  extreme  torticollis  was  associated 
with  a  history  of  injury  to  the  head  close  to 
the  upper  end  of  the  Eolandic  area,  combined 
with  a  history  of  syphilis.    This  case  was 
practically  cured  by  the  fi-ee  administration 
of  mercury.    That  it  is  due  in  many  cases 
to  an  irritable  condition  of  the  spinal  acces- 
sory nerve  there  can  be  no  doubt,  but  how 
this  condition  of  nerve  is  brought  about  we 
are  imable  to  say.  In  many  cases,  especially 
in  women,  there  is  a  large  element  of  what 
is  called  a  pure  neurosis.    "Want  of  proper 
antagonisation  is  another  factor  which  is 
always  present,  for  without  it  the  symptoms 
could  not  occur.    In  certain  nervous  con- 
stitutions a  weakened  action  of  one  sterno- 
mastoid  would  seem  of  itself  to  be  almost 
sufficient  to   excite  irregular  contractions 
in  its  feUow.    The  writer  has  seen  one  case 
in  which  it  seemed  tolerably  clear  that  the 
sterno-mastoid  and  trapezius  on  one  side  had 
become  weakened  by  overwork,  and  had 
drifted  into  a  condition  of  chronic  fatigue, 
while  their  antagonists  were  constantly  in  a 
state  of  clonic  spasm,  twisting  the  neck  to 
the  weakened  side.    An  electrical  examina- 
tion of  the  muscles  may  show  that,  while 
those  which  are  the  seat  of  spasm  have  their 
urritabihty  greatly  increased,  their  anta- 
gonists are  below  their  normal  state  as  to 
irritabihty.    Torticollis  is  usually,  but  not 
always,    uncomplicated.     That  condition 
known  as  'irritable  spine  '  has  been  observed 
in  some  few  female  patients;  histrionic 
spasm,  or  spasm  of  the  limbs,  has  occurred 
as  a  compUcation,  and  it  is  not  a  little 
remarkable,  as  showing  connexion  between 
the  two  diseases,  that  Dr.  Eeynolds  has 
recorded  three  cases  of  torticollis  in  which 


the  patient  had  suffered  previously  from 
writer's  cramp.  A  difficulty  of  deglutition 
was  observed  in  one  of  Dr.  Eeynolds's  cases  ; 
and  in  another  there  was  swelling  of  the 
arm,  from  pressure  upon  the  subclavian 
vein. 

Prognosis. — The  prognosis  of  these  cases 
is  bad,  it  being  very  unusual  for  recovery  to 
take  place  after  the  disease  has  become  well 
established. 

Diagnosis. — The  diagnosis  of  wry-neck,  as 
a  rule,  is  not  difficult,  but  care  must  be  taken 
that  simple  torticollis  is  not  confounded  with 
cases  of  caries  of  the  cervical  spine,  in  which 
there  is  frequently  a  tendency  for  the  head 
to  twist  to  one  side.  It  should  be  borne  in 
mind,  also,  that  in  some  few  cases  of  organic 
brain-disease,  in  which  synergic  movements, 
of  the  eyeballs  have  occurred,  a  spasmodic 
rhythmic  movement  of  the  neck  has  also 
been  observed.  The  other  symptoms  of 
brain- disease,  however,  would  usually  pre- 
vent any  such  mistake. 

Treatment.  —  This  necessarily  depends, 
upon  the  cause  of  wry-neck.  In  those  cases 
in  which  the  head  is  fixed  by  contraction  or 
faulty  development  of  the  muscles,  tenotomy 
has  been  of  service.  Tenotomy  has  been 
practised  also  in  those  cases  in  which  there 
has  been  definite  clonic  spasm ;  but  notwith- 
standing that  temporary  relief  has  in  some 
cases  followed,  it  has  been  found  that  the 
deep-lying  muscles  are  almost  certain  to  take 
on  a  spasmodic  action,  and  that  in  the  end 
the  patient's  discomfort  is  increased  rather 
than  diminished.  A  tenotomised  muscle  is 
liable  to  shorten ;  and  it  has  appeared  to. 
have  been  the  case  that,  although  tenotomy 
gives  temporary  relief,  it  reaUy  aggravates 
the  trouble  in  the  long  run. 

The  removal  of  a  piece  of  the  spinal  acces- 
sory nerve  in  the  neck,  as  practised  by  Mr. 
Campbell  de  Morgan  and  others,  wiU  com- 
pletely paralyse  the  sterno-mastoid  and  upper 
part  of  the  trapezitis,  and  is  not  open  to 
the  objection  urged  against  tenotomy.  This 
manoeuvre  is  stated  to  have  given  great  rehef 
even  in  those  cases  where  muscles  other  than 
those  supplied  by  the  spinal  accessory  have 
been  implicated.  Various  mechanical  con- 
trivances for  steadying  the  head  have  been 
devised,  but  few  patients  are  able  to  bear  the 
constant  pressure  of  the  apparatus,  and  the 
remedy  has  been  found  in  most  cases  worse 
than  the  disease.^  The  stretching  of  the  spinal 
accessory,  the  Hgatilre  of  the  same  nerve 
(Collier),  and  the  suspension  of  the  patient  by 
the  head,  are  all  measures  which  are  calcu- 
lated to  relieve.  Some  good  has  resulted 
from  the  long-continued  use  of  hypodermic 
injections  of  morphine,  and  the  exhibition  of 
large  doses  (_^j."  and  over)  of  the  succus 
conii.  Electricity  has  not  been  particularly 
serviceable  in  the  treatment  of  torticollis. 
The  galvanic  current  has  been  used  to  control 
the  spasm,  while  the  weakened  antagonising 
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muscles  have  been  stimulated  by  faradisation ; 
and  although  improvement  has  been  pro- 
duced by  these  means,  it  has  generally  been 
of  very  short  duration.  The  writer  some 
years  ago  had  a  very  severe  case  under  his 
charge,  which  was  successfully  treated  by 
the  employment  of  the  continuous  galvanic 
current,  combined  with  the  rhythmical  exer- 
cise of  the  affected  muscles.  The  positive 
pole  being  placed  behind  the  ear,  the  nega- 
tive pole  was  applied  over  the  sterno-mastoid 
and  trapezius,  and  at  the  same  time  the 
patient  was  made  to  exercise  these  muscles  by 
shrugging  the  shoulder,  twisting  the  head. 
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and  other  movements.  The  result  was  very 
rapid  and  permanent  improvement.  Another 
case,  also,  was  successfully  treated  by  the 
writer  by  faradising  the  antagonist  muscles, 
which  were  somewhat  wasted  and  decidedly 
deficient  in  irritability.  This  patient  com- 
pletely recovered ;  although  tenotomy  of  the 
sterno-mastoid,  which  was  the  seat  of  spasm, 
had  afforded  only  temporary  relief. 

Gr.  V.  POOEE. 

WYNBERG,  a  suburb  of  Cape 
Town,  m  Cape  Colony,— See  Ateica, 
South. 
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XANTHELASMA  {^av66s,  yellow ;  and 
fXacTfia,  a  lamina). — A  yellow  growth  in  the 
superficial  layer  of  the  skin,  assuming  the 
form  of  a  lamina  or  plate,  and  more  frequently 
met  with  in  the  eyehds  than  elsewhere.  See 
Xanthoma. 

XANTHOMA  {^avd^s,  yellow).— Sy- 
NON. :  Xanthelasma;  Vitiligoidea  ;  Fr.  Mol- 
luscum  Cholesterique  (Bazin) ;  Ger.  Fibroma 
Lipomatodes  (Virchow). 

Definition. — A  rare  disease,  characterised 
by  a  peculiar  kind  of  yellow  growth,  in  the 
form  of  plates  or  raised  tubercles,  in  the  skin, 
and  sometimes  subsequently  in  areolo-fibrous 
tissue  elsewhere. 

Etiology. — The  presence  of  xanthoma  is 
frequently  associated  with  megrim  or  other 
neuralgise,  with  gouty  conditions,  and  with 
disorders  of  menstruation.  It  occurs  in  such 
frequent  connexion  with  those  morbid  func- 
tional conditions  or  actual  organic  diseases 
of  the  liver  which  lead  to  the  presence  of 
jaundice,  that  the  iafluence  of  this  as  an 
setiological  factor  cannot  be  gainsaid,  although 
the  nature  of  the  relationship  is  not  appa- 
rent. These  conditions  are,  in  order  of  prob- 
able relative  frequency,  chronic  catarrh  of 
the  bile-ducts,  hypertrophic  cirrhosis,  bihary 
calculi,  atrophic  cirrhosis,  hydatids,  and  car- 
cinoma. Chronic  dyspepsia,  lithaemia,  and 
otlier  conditions  attributed  to  hepatic  dis- 
turbance are  also  often  present.  In  the  great 
majority  of  cases  jaundice  precedes  xanthoma 
by  a  prolonged  period — usually  a  year  or 
more — and  is  generally  present  when  it  de- 
velops. In  a  certain  number  of  instances, 
however,  all  signs  of  jaundice  may  have 
disappeared,  while  in  others — noted  especi- 
ally by  French  writers  —  a  persistent  yel- 
lowish tint  of  skin  {xanthochromia),  not 
identical  with  jaundice,  and  unaccompanied 


by  other  evidences  of  bile-absorption,  has 
been  noted.  On  the  other  hand,  xanthoma 
is  frequently  seen  in  persons  apparently 
healthy  in  every  other  respect. 

The  female  sex  is  much  more  frequently 
affected  than  the  male,  in  the  proportion, 
according  to  Hutchinson,  of  three  to  two. 
Xanthoma  generally  begins  about  or  above 
the  age  of  forty  years,  but  a  dozen  cases  or 
more  are  recorded  in  children  below  pu- 
berty. These  have  never  been  in  association 
with  jaundice,  but  many  have  been  either 
congenital  or  hereditary,  while  the  existence 
of  the  disease  in  several  members  of  the  same 
family,  and  even  in  successive  generations,  is 
sometimes  striking.  '  Probably  slight  de- 
velopments of  xanthoma  are  not  so  rare  as  is 
generally  supposed,  but  give  rise  to  no  trouble, 
and  are  generally  overlooked '  (Crocker). 
Such  cases  are  often  unilateral. 

Anatomical  Charactees. — The  following 
description  of  xanthoma  is  based  upon  the 
examination  of  growths  in  the  skin  alone. 

The  upper  epidermic  layers  are  healthy, 
but  there  is  usually  a  small  quantity  of 
granular  pigmentary  deposit  in  the  rete 
Malpighii.  The  changes  in  the  papillary 
layer  are  slight,  but  in  the  middle  and  lower 
layers  of  the  derma  there  is  a  good  deal  of 
yellowish-brown  pigment,  both  free  and  in 
cells.  The  most  prominent  and  characteristic 
feature,  however,  is  the  involvement  of  these 
latter  layers  by  a  new-growth  of  connective 
tissue,  the  amount  of  which  is  small  in  the 
flat,  and  great  in  the  tuberous,  variety.  In 
the  meshes  of  the  fibres  there  are  numerous 
round,  oval,  or  polygonal,  multinuclear  or 
granular,  epithelioid  cells,  which  vary  greatly 
in  size.  Often  they  are  arranged  in  masses 
surrounding  blood-vessels  or  sebaceous  glands. 
These  cells,  which  may  be  considered  as 
characteristic  '  xanthoma  cells,'  contain  many 
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cholesterin  and  tyrosin  crystals,  as  well  as 
yellowish  pigment  and  fat,  the  latter  being 
also  abundant  in  the  connective  tissue. 

There  is  much  difference  of  opinion  as  to 
whether  the  diseased  process  ought  to  be 
considered  a  purely  neoplastic  or  a  low  in- 
flammatory one,  but  the  presence  of  large 
endotheUal  and  giant  cells,  as  well  as  of  the 
changes  in  the  arterial  walls  usually  associ- 
ated with  chrordo  inflanunation,  described  by 
Chambard  and  others,  seems  to  turn  the 
balance  in  favour  of  the  latter  view.  The 
papules  are  not  due  to  a  collection  of  sebum 
within  the  follicles,  as  Hebra  suggested. 

Symptoms  and  Course. — Two  types  of 
xanthoma,  (1)  the  flat,  and  (2)  the  tubercular, 
are  usually  recognised,  but  as  the  differences 
between  them  are  mainly  of  degree,  and  do 
not  turn  upon  essential  characters,  they,  are 
separately  described  only  in  accordance  with 
custom. 

1.  Flat  or  localised  xanthoma  {x. planum) 
is  the  much  more  frequent  form,  and  the 
great  majority  of  cases  do  not  call  for  medical 
rehef.    It  generally  occurs  in  middle-aged 
or  older  women,  especially  in  those  of  dark 
complexion  or  who  suffer  from  neuralgia  or 
'  any  conditions  capable  of  producing  dark 
areolae  round  the  eyes'  (Hutchinson).  In 
the  immense  majority  of  cases  the  disease 
is  situated  upon  the  eyelids,  where  it  gene- 
rally begins  on  the  left  side,  above  and  a 
httle  outside  the  inner  canthus.    Thence  it 
extends  slowly  outwards  along  the  upper  lid 
and  more  slowly  downwards  to  and  along 
the  lower  Hd,  so  that  in  extreme  cases  the 
eye  may  be  surroimded  by  a  xanthomatous 
ring.    After  a  variable  time  the  right  side 
becomes  similarly  affected,  and  the  disease 
pm-sues  the  same  course  as  on  the  left  side. 
The  patches  when  first  noticed  vary  in  size 
from  a  pin's  head  to  a  pea ;  they  are  deeply 
embedded  in  the  skin,  which  undergoes  no 
alteration  in  consistence  and  suppleness; 
they  vary  in  colour  from  the  palest  yellowish- 
white— to  recognise  which  the  blood  of  the 
part  must  be  expressed  by  the  finger— to  a 
bright  orange  or  dark  brownish  buff;  and 
have  been  not  maptly  described  as  hke  pieces 
of  chamois  leather  '  let  into  '  the  skin.  With 
a  lens  the  patches  can  be  seen  to  be  com- 
posed of  fine  yeUowish  granules.    At  the 
spreadang  margin  they  are  sometimes  well 
defined,  sometimes  they  are  irregularly  ser- 
rated, while  at  other  times  their  colour  gradu- 
ally  merges  into  that  of  the  surrounding  skin 
Occasionally  slight  urritation  is  present,  and 
when  the  eyes  are  encircled  there  may  be 
sonae  gene  m  the  movements  of  the  eyelids  • 
with  these  exceptions  no  subjective  symptoms 
are  present.  Single  patches  of  flat  xanthoma 
have  in  rare  cases  been  noted  on  the  ear 
neck,  chest,  penis,  prepuce,  and  tongue. 

2.  lubercula/r  or  multiple  xanthoma  (x. 
tuberosum,  multiplex)  is  of  greater  rarity  and 
more  senous  import  than  the  previous  type 


It  is  also  much  more  frequent  in  women 
than  in  men,  especially  in  those  who  suffer, 
or  have  suffered,  from  jaundice.  Although 
it  may  occur  independently,  it  usually  shows 
itself  in  persons  suffering  from  flat  xanthoma 
of  the  eyelids,  and  not  infrequently  the  first 
step  towards  its  estabhshment  is  the  appear- 
ance of  flat  lesions  on  the  face,  other  than 
those_  on  the  eyeUds,  especially  about  the 
nostrils,  mouth,  or  external  auditory  meatus. 
The  most  characteristic  and  tuberous  lesions 
are  situated  on  the  extremities,  especially  on 
their  extensor  surfaces  and  on  points  much 
subjected  to  pressure,  such  as  the  tips  of  the 
elbows  and  knees,  buttocks,  shoulders,  and 
backs  of  the  fingers.    The  colour  of  the 
tubercles  varies  within  the  same  wide  limits 
as  that  of  the  lesions  of  the  plane  variety,  but 
often  they  have  tufts  of  dilated  blood-vessels 
round  or  over  them.    In  size  they  vary  from 
a  hemp-seed  to  a  pea,  but,  by  their  coalescence, 
swellings  as  large  as  a  hen's  egg,  or  even 
larger,  may  be  produced.    The  epidermis 
over  these  is,  however,  intact,  and  they  are 
usually  only  sUghtly  tender  to  touch  and 
manipulation ;  occasionally  they  itch  or  tingle 
a  little.    In  most  cases  a  few  flat  lesions 
exist  here  and  there  over  the  chest  and  abdo- 
men, and  are  present  in  greater  numbers 
over  the  palms  and  soles,  where  they  are 
ranged  in  rows  along  the  naturally  deep  lines 
of  the  parts,  which  they  exaggerate.  Some- 
times they  are  similarly  arranged  in  con- 
centric circles  round  the  anus.  On  the  trunk 
they  occasionally  have  the  unilateral  nerve- 
distribution  of  a  zoster.    The  development 
of  the  lesions  is  usually  very  slow — extend- 
ing over  years ;  and  ultimately  flat  xanthoma 
may  show  itself  in  the  mucous  membrane 
of  the  lips,  cheeks,  gums,  tongue,  fauces, 
pharynx,  oesophagus,  stomach,  bile-ducts, 
intestine,  peritoneum,   conjunctiva,  larynx, 
trachea,  bronchi,  pleura,  on  the  endothelium 
of  the  heart  or  great  arteries,  and  on  tendons. 

Xanthoma  im,  children  presents  some  such 
weU-marked  peculiarities  as  to  merit  a  few 
words  of  special  mention.  It  has  never  been 
known  to  be  associated  with  jaundice,  but  is 
often  so  with  gout  or  rheumatism,  while  it 
is  frequently  hereditary,  may  affect  several 
members  of  the  same  family,  and  is  occa- 
sionally congenital.  The  lesions  are  gene- 
rally a  synometrical,  often  unilateral,  markedly 
tuberose  ;  and  the  eyelids  are  comparatively 
seldom  attacked. 

Diagnosis.— Plat  xanthoma  may  be  con- 
founded with  milium  if  the  little,  projecting, 
whitish  rnasses  of  inspissated  sebum  which 
characterise  that  disease  are  thickly  grouped 
together  so  as  to  form  a  conglomerate  plaque. 
Almost  invariably,  however,  a  few  chai-ac- 
teristic  outlying  lesions  are  present.  In  any 
case  the  sebaceous  contents  of  a  milium  can 
always  be  squeezed  out  after  a  shallow  in- 
cision has  been  made,  whereas  in  xanthoma 
the  lesions  are  deeply  situated  in  the  corium, 
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and  cannot  be  expressed.  It  will  suffice  to 
mention  the  possibility  of  errors  in  diagnosis 
with  flat  warts  and  colloid  degeneration  of 
the  skin. 

In  the  diagnosis  of  multiple  xanthoma  the 
presence  or  history  of  jaundice  is  an  impor- 
tant factor.  The  dermatosis  which  most 
closely  simulates  it  is  urticaria  pigmentosa 
(hence  called  xanthelasmoidea  by  Tilbury 
Fox),  but  the  history,  distribution,  and  sub- 
jective symptoms  of  the  two  diseases  easily 
serve  to  distinguish  them. 

Prognosis. — In  the  great  majority  of 
cases  xanthoma  progresses  slowly  but  steadily 
for  months  or  years,  and  afterwards  persists 
unchanged.  In  at  least  fom-  instances,  how- 
ever, very  gradual  spontaneous  recovery  has 
been  known  to  occur,  the  skin  regaining 
its  normal  characters.  In  a  very  small 
number  of  cases  death  has  been  attributed 
to  patches  on  the  endotheUum  of  the  heart 
or  great  arteries. 

Treatment.  —  Treatment  is  seldom  re- 
sorted to  except  for  the  removal  of  disfiguring 
plaques  from  the  eyelids.  This  can  only  be 
accomplished  by  excision,  and  great  care  is 
necessary  not  to  cut  too  deeply,  and  thus  give 
rise  to  subsequent  ectropion  or  epiphora.  A 
10  per  cent,  solution  of  perchloride  of  mer- 
cury in  collodion  has  been  successfully  used 
by  Stern  for  the  cauterisation  of  painful 
masses  on  the  elbows ;  while  Kaposi  states 
that  he  has  removed  xanthoma  tubercles 
from  the  palms  and  soles  by  repeated  vigorous 
washing  with  soft  soap,  and  making  the 
patients  wear  indiarubber  gloves  and  socks. 
Internal  treatment  is  of  no  use. 

J.  J.  Pringle. 

XANTHOMA  DIABETICORUM. 

Synon. :  X.  Glycosv/ricum;  Lichen  Diabeti- 
cus. — Although  this  lately  recognised  and  rare 
condition — the  identity  of  which  was  first 
clearly  estabhshed  by  Malcolm  Morris  in 
1883 — is  now  by  universal  consent  considered 
as  a  member  of  the  xanthoma  group,  it 
presents  several  j)oints  of  distinction  which 
entitle  it  to  separate  description,  in  which 
its  chief  clinical  characters  may  conveni- 
ently be  contrasted  with  those  of  ordinary 
xanthoma.  The  following  conclusions  have 
been  arrived  at  from  a  study  of  the  seventeen 
indubitable  cases  on  record,  a  considerable 
majority  of  which  (fifteen  to  two)  have 
occurred  in  males,  the  age  of  the  persons 
affected  ranging  from  seventeen  to  forty- 
eight  years. 

Course  and  Symptoms.  —  The  disease 
almost  invariably  occurs  in  people  actually 
passing  sugar  in  the  urine,  although  gene- 
rally they  have  been  noted  as  stout  and 
apparently  in  good  health.  In  the  majority 
of  the  cases  the  presence  of  sugar  in  the 
urine  has  been  transitory,  and  unaccompanied 
by  the  other  phenomena  of  true  diabetes 
mellitus.    In  one  case,  moreover  (Cavafy's), 
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there  was  only  a  history  of  antecedent  gly. 
cosuria;  while  in  another  (Besnier's),  who 
was  an  obese  man  without  glycosuria,  the 
father  of  the  patient  was  diabetic.  The 
eruption  evolves  quickly,  and,  after  a  variable 
stationary  period  extending  over  months  or 
years,  diminishes  with  considerable  rapidity, 
to  ultimately  disappear  without  leaving  any 
trace  of  its  existence..  Sometimes  its  course 
is  intermittent  and  successive  outbreaks 
occur,  while  occasionally  fresh  lesions  develop 
during  the  retrocession  of  older  ones.  As  a 
rule  the  parts  first  affected  are  the  extensor 
surfaces  of  the  limbs,  especially  of  the  fore- 
arms;  subsequently  the  lesions  usually 
appear  on  the  elbows  and  knees,  where  they 
have  a  great  tendency  to  become  confluent 
and  form  raised  plaques.  They  are  com- 
monest on  extensor  surfaces,  the  buttocks, 
back,'  face,  scalp,  mucous  membrane  of  the 
mouth,  and  bends  of  the  ankles,  but  they 
do  not  generally  affect  the  flexures.  They 
have  only  once  been  observed  on  the  eyelids, 
and  the  presence  of  jaundice  has  never  been 
noted.  The  constituent  tubercles  are  much 
firmer  and  denser  than  those  of  ordinary 
xanthoma,  are  weU  defined,  rounded  or 
obtusely  conical  at  the  apex,  and  may 
present  a  yeUow  point  Uke  pus  at  the 
summit,  but  are  in  reality  soHd ;  often  there 
is  a  bright  zone  of  congestion  round  their 
base.  In  some  cases  the  tubercles  are  very 
pale,  whOe  in  others  their  colour  is  pink 
rather  than  yellow.  Itching  and  tinghng 
are  always  troublesome,  and  occasionally 
there  is  great  tenderness,  while  neuralgic 
pains  sometimes  precede  the  eruption. 

Anatomical  Characters.  —  Eecent  re- 
searches establish  the  close  relationship  be- 
tween ordinary'  and  diabetic  xanthoma ; 
'  discrepancies  in  the  recorded  appearances 
being  fully  accoimted  for  by  variations  in  the 
rate  of  the  inflammatory  process  and  differ- 
ences in  the  methods  of  hardening  and  stain- 
ing employed  '  (Morris).  Typical  xanthoma 
cells  are  present,  albeit  in  less  abundance 
than  in  flat  xanthoma,  while  the  inflamma- 
tory changes  are  more  marked,  especially  in 
connexion  with  sebaceous  and  sweat  glands. 
They  also  extend  upwards  to  involve  the 
papillary  layer,  and  the  passage  of  fat  even 
into  the  epidermis  has  been  noted. 

Treatment. — Mild  tarry  or  lead  lotions, 
separate  or  combined,  generally  suffice  to 
allay  or  moderate  the  itching.  If  sugar 
disappear  from  the  urine  under  the  influence 
of  dietetic  or  other  measures  (codeine,  salicy- 
late of  sodium,  &c.)  the  eruption  usually  soon 
disappears.  J.  J.  Pringle. 

XERODERMA  PIGMENTOSUM. 

Synon.  :  Atrophoderma  Pigmentosum. 

Description. — This  is  a  very  rare  disease, 
which  almost  invariably  commences  in  the 
second  year  of  life.  Without  any  previous 
symptoms  or  apparent  cause,  but  sometimes 
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preceded  by  a  morbiliform  or  patchy  ery- 
tliema,  a  copious  outbreak  of  freckle-like 
Ijigmentation  appears  on  the  face,  neck,  and 
upper  extremities,  in  the  tmcovered  parts,  in 
short,  reaching  about  halfway  up  the  upper 
arms,  the  legs  being  sometimes  slightly 
involved.  Other  lesions  follow,  namely,  tel- 
angiectases, white  atrophic  areas,  pigmented 
flat  warts,  ulcerations — on  which  papillo- 
matoiTs  growths  form,  and,  if  not  removed, 
become  even  epithehomatous,  and  thus  lead 
iiO  the  patient's  death.  Conjunctivitis  and 
pterygium  are  nearly  always  present,  and  the 
discharge  is  largely  responsible  for  the  onset 
of  the  iilcers.  Cicatricial  contraction  of  the 
various  lesions  produces  much  disfigurement. 
The  astiology  and  pathology  are  unknown. 
The  ultimate  prognosis  is  bad  ;  but  the  disease 
progresses  very  slowly,  and  if  the  eye  affe'c^ 
tions  are  effectually  treated  from  time  to 
time,  the  ulcers  scraped  with  a  sharp  spoon, 
and  all  soft  papillomatous  growths  promptly 
removed,  the  cancerous  stage  may  be  averted 
for  an  indefinite  period.  Internal  treatment 
is  unavailing. 

H.  Eadcliffe  Ceockeb. 


^  XEROPHTHALMIA  (Ivpdr,  dry ;  and 
6(l)6a\fx6s,   the   eye).  —  Synon.  :  Lippitudo 
arida,  Cels.  vi.  6,  29 ;  Xerosis  Conjunctivce. 
This  term  signifies  a  dry  ophthalmia,  or 
chronic  inflammation   of  the  conjimctiva 
without  much  (if  any)  watering  or  discharge. 
The  conjunctiva  is  thick,  dull,  opaque,  and 
often  skin-Uke.  In  severe  cases  it  is  shrimken, 
and  the  oculo-palpebral  folds  may  be  oblite- 
rated.   The  epithelium  of  the  cornea  may 
also  be  involved.    The  morbid  changes  may 
be  the  result  of  injury,  especially  burns  ;  or  it 
may  follow  trachoma,  diphtheria,  pemphigus, 
and  other  severe  forms  of  conjimctivitis ;  or 
it  may  be  due  to  insufficient  covering  of  the 
eye  in  the  various  forms  of  lagophthalmia. 
A  peculiar  form  of  xerosis  conjimctivae  occurs 
in    association  with    night-blindness  (see 
Nyctalopia).  On  the  ocular  conjunctivs  are 
dry,  scaly-looking  patches,  which  by  gentle 
friction  of  the  lids  may  be  worked  into  a  fine 
foam  which  abounds  in  bacilli. 

J.  Tweedy. 

XEROSIS  COH-JXTITCTIV^.— 

Xerophthalmia. 
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YAWNING  (A.-S.  ^-rf/wmw).— Synon.  : 
Er.  Bmllement ;  Ger.  Gdhnen. — Yawning  is 
■one  of  the  physiological  expressions  of 
fatigue.  It  consists,  when  fuUy  developed, 
of  the  following  phenomena:  1.  A  deep  in- 
spiration, with  elevation  of  the  uvula  and 
palate.  2.  A  forcible  spasmodic  depression 
■of  the  lower  jaw.  3.  A  flow  of  tears.  4.  A 
cHckuag  sound  in  both  ears.  5.  A  tendency 
(sometimes  irresistible)  to  stretch  the  limbs, 
especially  the  arms.  6.  An  expiration,  often 
accompamed  by  a  sound,  the  character  of 
which  has  probably  given  the  name  to  the 
Act. 

^TioLOGY  AND  PATHOLOGY.-This  strange 
and  complicated  act  suggests  many  reflec- 
tions. Why,  when  we  are  tired,  should  we 
take  a  deep  breath?  It  may  be  that  the 
Jieed  of  oxygen  experienced  by  the  fatigued 
tissues,  laden  with  waste  products,  prompts 
the  mstmctive  and  forcible  descent  of  the 
diaphragm  ;  but,  on  the  other  hand,  the  facts 
that  yawnmg  is  common  when  we  are  merely 
ermwye  and  not  genuinely  fatigued,  and  that 
It  is  decidedly  mfectious,  are  both  unaccount- 
able on  such  a  theory.  Why  should  the  lower 
jaw  be  spasmodically  depressed  when  we  are 
fatigued?  The  elevators  of  the  lower  iaw 
are  the  temporal,  masseter,  and  internal 
pterygoid  muscles,  and  it  is  probable  that 
the  external  pterygoid  (whose  main  func- 


tions it  is  to  move  the  jaw  forward)  has  also 
some  share  in  keeping  the  teeth  in  contact. 
These  muscles  are  constantly  in  action,  having 
to  support  the  jaw  against  the  force  of  gravity ; 
and  It  is  not  surprising  that,  as  in  other  cases 
of  prolonged  muscular  action,  they  should  be 
prone  to  evince  fatigue  by  failure  of  function. 
Were  it  not  for  the  fact  that  this  work  of 
supporting  the  jaw  is  divided  amongst  eight 
muscles  (four  on  either  side),  it  is  probable 
that  the  jaw  would  fall  more  often  than  it 
does.    When  one  set  of  muscles  is  fatigued, 
It  is  quite  in  accordance  with  experience  that 
their  antagonists  should  take  on  a  spasmodic 
action,  and  we  may  fairly  look  upon  the 
spasm  of  the  depressors  of  the  jaw,  when  the 
elevators  are  fatigued,  as  the  physiological 
expression  of  an  occasional  pathological  phe- 
nomenon.    These  considerations  again  do 
not  apply  to  those  instances  of  infectious 
(emotional)  yawnmg,  m  which  we  are  im- 
pelled to  imitate  what  we  see  in  others 

A.  fact_  of  considerable  interest  in  con- 
nexion with  yawning  is  the  great  extent  to 
T^lr  Phenomena  are  limited  to  the  area 
of  the  fifth  nerve.  The  four  muscles  men- 
tioned above,  as  concerned  in  the  negative 
phase  of  yawning,  are  all  supplied  by  the 
filth  ;  and  the  anterior  belly  of  the  digastric 
and  the  mylo-hyoid  muscles,  which  are  con- 
nected with  its  positive  phase,  are  also  sup- 

4  L 


1250 


YAWNING 


YELLOW  FEVER 


plied  by  the  fifth.  The  flow  of  tears  and 
the  '  click  '  in  the  ears,  which  is  probably 
due  to  a  contraction  of  the  tensor  tympani, 
are  referable  to  the  influence  of  the  same 
nerve.  The  tensor  palati  is  lilcewise  in 
action ;  so  that  we  may  say  that  every 
muscle  supplied  by  the  fifth  is  concerned  in 
yawning.  Possibly  yawning  may  be  re- 
garded as  a  reflex  phenomenon,  of  which  the 
most  ordinary  stimulus  is  the  fatigued  con- 
dition of  the  elevators  of  the  lower  jaw.  The 
reflex  effects  are  largely  manifested  in  the 
area  of  the  fifth  nerve,  but  they  clearly  spread 
beyond  it,  and  produce  contraction  of  the 
diaphragm,  palatal  muscles,  depressors  of  the 
hyoid  bone  and  larynx,  and  sometimes  of 
the  muscles  of  the  body  generally,  but  mainly 
of  the  extensors.  That  the  contraction  of 
the  body  muscles  at  least  is  a  purely  reflex 
phenomenon,  may  be  gathered  from  the  in- 
teresting fact  which  has  been  often  observed 
in  cases  of  hemiplegia,  namely,  that  when  a 
hemiplegic  arm  is  entirely  beyond  the  con- 
trol of  the  will,  and  its  flexor  muscles  are 
contracted,  this  contracted  helpless  hand  will 
often  open  during  yawning,  the  stimulus 
having  reached  the  extensors  of  the  fingers, 
not  through  the  ordinary  path  of  the  will, 
but  through  the  spinal  cord  by  a  reflex  action 
travelling  along  some  other  path  of  nervous 
energy. 

In  these  days  when  so  much  is  heard  of 
'  hypnotism  '  and  '  suggestion '  it  is  perhaps 
profitable  to  bear  in  mind  the  common  act 
of  yawning,  which  when  performed  in  public 
not  only  compels  the  spectator  to  perform  a 
similar  act,  but  definitely  begets  in  him  that 
mental  condition  of  fatigue  and  ennid  which 
is  almost  inseparable  from  the  physical  con- 
dition. 

Treatment. — Yawning  is  generally  only  a 
passing  phenomenon,  which  is  removed  by 
rest.  An  undue  tendency  to  yawn  naay  in- 
dicate that  the  body  is  too  easily  fatigued ; 
and  then  it  may  be  necessary  to  inquire 
whether  the  demands  upon  it  (mental,  physi- 
cal, or  sexual)  are  too  great.  These  may 
have  to  be  removed  or  avoided.  At  the  same 
time  the  bodily  health  should  be  carefully 
attended  to.  Iron  tonics  may  be  given ;  the 
foul  atmosphere  of  crowded  assemblies  should 
be  forbidden ;  the  diet  should  be  nutritious 
and  digestible ;  and  the  amount  of  alcohol 
should  be  carefully  restricted  to  that  physio- 
logical minimum  which  may  be  necessary  to 
aid  digestion.  Gr.  V.  Pooee. 

YAWS.— See  Framboesia. 

YELLOW  FEVER.  —  Synon.  :  Fr. 
Fievre  Jaime  ;  Ger.  Oelbes  Fieber. 

Definition.  —  A  pestilential  contagious 
fever  of  a  continuous  and  special  type ; 
originally  developed  in  tropical  and  insular 
America  ;  occurring  only  in  regions  between 
45°  N.  and  35°  S.  lat. ;  and  dependent  for  its 


origin  and  spread  upon  a  temperature  not 
lower  than  70°  F.  Yellow  fever  presents 
two  well-defined  stages.  The  first  extends 
from  36  to  150  hours,  according  to  the 
severity  of  the  disease,  and  is  marked  by 
rapid  circulation  and  elevated  temperature. 
The  second  is  characterised  by  depression  of 
the  nervous  and  muscular  powers  and  of  the 
circulation,  with  slow  and  often  intermittent 
pulse  ;  jaundice  ;  suppression  of  urine,  albu- 
minuria, and  desquamation  of  the  renal 
epithelium;  diminution  of  the  fibrin  of  the 
blood,  capillary  congestion,  passive  haemor- 
rhages from  the  mucous  surfaces,  and  black 
vomit ;  fatty  degeneration  of  the  heart  and 
liver ;  and  convulsions,  delirimn,  and  coma. 
The  fever  is  not  dependent  for  its  origin  or 
propagation  on  those  causes  and  conditions 
which  generate  malarial  paroxysmal  fever, 
from  which  it  differs  essentially  in  symptoms 
and  pathology.  As  a  general  rule  it  occurs 
but  once  during  Ufe. 

History. — The  origin  of  the  American 
plague,  or  yellow  fever,  is  involved  in  doubt, 
in  consequence  of  the  prevalence  in  regions 
in  which  it  occurs,  both  amongst  natives 
and  foreigners,  of  severe  forms  of  malarial 
fever,  often  attended  with  jaundice,  passive 
haemorrhages,   and  black  vomit.     In  the 
eleventh  century  a  disease  closely  resembling 
yellow  fever,  known  as  the  Matlazahuutl, 
made  great  ravages  amongst  the  Mexicans, 
but  it  was  peculiar  to  the  aborigines,  never 
attacking  white  people  ;  whilst,  on  the  con- 
trary, Mexican  Indians  seldom  suffer  from 
yellow  fever.    According  to  authors,  the  first 
trace  of  yellow  fever  was  observed  at  the  end 
of  the  fifteenth  or  beginning  of  the  sixteenth 
century,  at  San  Domingo  and  Porto  Rico; 
and  Columbus,  landing  at  the  former  place 
in  1493,  lost  the  greater  number  of  his  men, 
within  a  year  after  their  arrival,  fr-om  a 
disease  described  as  being  '  yellow  as  saffron 
or  gold.'    From  1544  to  1635,  when  it  ap- 
peared at  Guadeloupe,  there  is  no  record  of 
any  outbreak,  but  thenceforward  it  occurred 
at  irregular  intervals.    In  the  seventeenth 
century  it  spread  along  the  east  coast  of 
America,  as  far  as  8°  S.  lat.  and  42°  N.  lat., 
appearing  for  the  first  time  in  the  United 
States  at  Boston  m  1693.    In  the  eighteenth 
century  it  appeared  on  the  west  coast  of 
South  America,  and  extended  even  to  Eiu-op^ 
and  Madagascar  ;  the  great  commercial  and 
military    activity   of  this  time  doubtless 
favouring  its  spread,  and  increasing  the 
frequency  of  the  epidemics,  eighteen  being 
recorded  as  havmg  occurred  in  San  Domingo 
within  the  century.   Early  in  1700  it  reached 
New  York.    At  the  beginning  of  the  present 
century  it  reached  47°  N.  lat.  in  America, 
and  also  prevailed  in  the  Canary  Islands,  in 
Leghorn,  and  in  the  maritime  cities  of  Spain 
and  Portugal.    In  1853, 1867, 1873,  and  1878, 
it  spread  to  a  large  number  of  cities,  towns, 
and  villages  in  the  interior  of  the  American 
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continent,  being  transported  by  railroads  and 
ships.  During  this  century  it  appears  to 
have  rehnquished  its  hold  upon  the  northern 
cities  of  the  Atlantic  coasts,  and  has  been 
concentrated  chiefly  along  the  southern 
borders  of  the  Atlantic  and  Gulf  coasts. 
Yellow  fever  has  prevailed  almost  annually 
as  an  endemic  at  Havana  from  April  to 
December;  and  from  time  immemorial  it 
has  been  endemic  at  Vera  Cruz. 

Geographical  Distkibution. — ^At  an  early 
day  it  was  estabhshed  that  yellow  fever  is 
emphatically  the  disease  of  strangers  in  the 
warm,  moist  climates  of  insular  and  tropical 
America.    It  is  endemic  in  the  West  Indies, 
and  is  rarely,  if  ever,  absent,  the  seasons  of 
the  year  having  but  little  influence  in  eradi- 
cating it,  though  the  disease  is  most  fatal 
from  May  to  August.    On  the  other  hand, 
the  history  of  the  settlements  along  the  shores 
of  the  Gulf  of  Mexico  and  Atlantic  Ocean  has 
demonstrated  that  in  the  more  temperate 
regions  it  is  a  disease  of  occasional  occur- 
rence, and  not  in  the  strict  sense  of  the  term 
endemic.    Since  the  disease  is  dependent  in 
a  great  measure  upon  an  elevated  tempera- 
ture, its  occurrence  is  Hmited  to  tropical  and 
subtropical  regions,  or  to  countries  having  a 
tropical  climate,  or  a  summer  of  sufficient 
length  and  heat.    Within  these  prescribed 
limits  the  exciting  cause  seems  to  exist,  but 
stm  the  fever  has  seldom,  if  ever,  shown 
itself  except  in  maritime  regions,  elevated 
but  a  few  feet  above  the  sea.    From  Brazil 
to  Vera  Cruz  in  one  direction,  and  from 
Barbadoes  to  Tampico  in  another,  the  ex- 
•  citing  causes  are  in  constant  though  unequal 
force,  depending  on  differences  of  season, 
locality,  and  constitution.    On  the  Atlantic 
coast  it  has  extended  as  far  north  as  Boston, 
Massachusetts,  and  Portland,  Maine ;  while 
in  the  Mississippi  valley  it  has  three  times 
appeared  as  high  as  Memphis,  Tennessee,  in 
latitude  35°  N.    In  an  eastern  direction,  but 
within  the  same  parallels,  it  has  extended  to 
Cadiz,  Xeres,  Carthagena,  Malaga,  Alicant, 
Seville,  Barcelona,  and  other  cities  on  the 
coast  and  in  the  interior  of  Spain.    It  has 
prevailed  several  times  at  Gibraltar,  once  at 
Eochefort,  twice  at  Lisbon,  and  once  at 
Leghorn.     It  prevailed  at.  Monte  Video, 
lat.  34°  54'  S.  in  1857  and  1872 ;  in  Buenos 
Ayres  m  1858  and  1871;  once  at  Panama 
and  Callao,  and  at  Lima  and  Cuzco  in  Peru, 
in  1854  and  1856.    In  America  it  reaches 
from  lat.  36°  S.  to  45°  N.  on  the  Atlantic 
coast,  and  to  35°  N.  in  the  Mississippi  vaUey. 
On  the  Pacific  coast  it  extends  from  15°  S. 
to  9°  N.    Its  longitudinal  hmits  in  the  same 
country  are  60°  to  97°  W.    In  the  eastern 
hemisphere  it  occurs  within  the  limits  of 
42°  N.  and  8°  S.    It  is  said  not  to  appear 
in  the  East  Indies  or  China. 

PerpencUculcvr  distribution. —  The  older 
statements,  that  yeUow  fever  never  extended 
beyond  the  height  of  2,500  ft.,  are  shown  to 


be  incorrect ;  for  it  has  prevailed  in  the  ele- 
vated tablelands  of  Caracas,  3,000  ft.  above 
the  sea-level,  on  more  than  one  occasion ; 
and  in  1854  and  1856  it  committed  fearful 
ravages  in  Cuzco  at  an  elevation  of  11,378  ft., 
and  even  in  other  places  in  the  Andes  at 
14,000  ft.  Great  variety,  however,  exists  in 
this  respect,  for  at  Xalapa,  in  Mexico,  in  the 
same  parallel  with  Vera  Cruz,  4,330  ft.  above 
the  sea,  it  has  never  prevailed  as  an  epi- 
demic ;  and  the  hiUs  in  Jamaica  and  San 
Domingo  are  free  from  the  pestilence  which 
rages  in  the  low  lands. 

Etiology  and  Pathology. — Relation  to 
population. — A  certain  degree  of  density  of 
population  appears  to  be  essential  to  the 
production  of  yellow  fever,  which  never 
originates  in  country  districts,  but  is  a  disease 
of  crowded  cities  on  the  shores  of  the  ocean 
or  large  rivers,  and  of  ships.  Its  origin  and 
spread  are  favoured  by  the  congregation  of 
persons  born  in  a  cold  climate ;  and  where 
developed  in  strangers  who  have  landed  in  a 
port  in  which  it  is  not  prevailing,  it  appears 
to  be  referable  to  the  action  of  endemic 
causes  upon  highly  susceptible  individuals. 

Belation  to  temperativre. — However  violent 
the  disease  may  be  at  any  place,  yeUow  fever 
is  arrested  from  the  day  on  which  the  earth 
is  frozen,  and  such  localities  may  then  be 
visited  with  impunity  by  strangers.  The 
singular  occurrence  of  the  disease  at  the  high 
elevations  in  the  Andes  above  mentioned, 
appears  to  be  due  to  the  fact  that,  whilst  in 
those  regions  the  night  and  morning  are 
excessively  cold,  intense  heat  prevails  in  the 
afternoon. 

Incubation. — The  period  of  incubation 
appears  to  vary  in  different  epidemics,  and  in 
different  individuals  in  the  same  epidemic, 
and  may  extend  from  twenty-four  hours  to 
weeks  or  even  months.  In  this  respect 
yeUow  fever  resembles  diseases  of  malarial 
origin,  and  differs  from  the  well-defined  con- 
tagious maladies.  Whilst  in  some  a  few 
hours'  exposure  to  an  infected  atmosphere  is 
sufficient  to  determine  the  disease,  others 
may  remain  unaffected  imtil  the  end  of  an 
epidemic,  or  even  through  several  epidemics. 
Cases  have  been  known  to  occur  in  the 
winter,  weeks  after  it  appeared  that  the 
disease  was  entfrely  checked,  the  poison  being 
looked  upon  as  lying  dormant  in  the  system. 
Like  many  other  contagious  diseases,  it  may 
be  communicated  to  the  foetus,  and  this  is 
supposed  to  partially  explain  the  immunity 
enjoyed  by  the  natives  of  localities  in  which 
it  is  endemic. 

Essential  cause. — The  various  opinions  on 
this  point  fall  under  three  heads :  1.  That 
yellow  fever  is  a  disease  induced  essentially 
and  solely  by  c-ontagion.  2.  That  it  is 
essentially  of  endemic  origin.  3.  That  being 
of  endemic  origin,  it'  afterwards  becomes 
contagious. 

The  idea  has  been  extensively  entertained 
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that  intermittent,  remittent,  and  pernicious 
paroxysmal  malarial  fevers,  as  well  as  yellow 
fever,  assume  more  or  less,  according  to 
circumstances,  the  type  of  each  other,  and 
are  essentially  the  same,  modified  only  by 
the  intensity  of  the  cause,  and  by  the  prevail- 
mg  constitution.  The  marked  exemption 
from  the  disease  of  the  natives  of  districts 
where  yellow  fever  is  endemic,  with  their 
habihty  to  mild  intermittent  and  remittent 
attacks,  is  regarded  as  supporting  this  view. 

The  following  facts  have  been  cited  to  sus- 
tain the  opinion  that  yellow  fever  arises  from 
miasmata.  1.  It  always  appears  simul- 
taneously with  bilious  remittent.  2.  A  high 
range  of  temperature  is  essential  to  the 
generation  of  its  cause.  3.  Its  first  appear- 
ance is  almost  always  in  the  lowest  and  most 
filthy  parts  of  towns;  and  in  localities 
favom-able  to  the  production  of  miasmata. 
4.  The  supervention  of  storms,  heavy  rains, 
or  cold  weather  puts  an  immediate  check  to 
its  progress. 

With  some  writers  it  is  stiU  even  a  disputed 
question  whether  certain  fevers  which  have, 
or  are  supposed  to  have,  their  source  in  vege- 
table miasmata,  or  in  effluvia  from  marshes, 
or  from  infusoria  or  fungi,  developed  and 
propagated  under  certain  combinations  of 
heat,  moisture,  and  putrefying  vegetable 
and  animal  matters,  are  subsequently  spread 
by  contagion;  whilst  other  writers  contend 
that  within  the  tropics  yellow  fever  may  at 
any  time,  under  certain  conditions  of  mois- 
ture and  temperature,  arise  de  novo,  in  the 
impure  atmosphere  of  the  crowded  and  filthy 
ship  or  city.  Others,  again,  as  strenuously 
uphold  the  doctrine  that  yellow  fever  is  a 
specific,  contagious,  pestilential  disease,  which, 
Uke  smaU-pox  or  measles,  may  be  transferred 
and  communicated  from  one  ship  or  city  to 
others,  thus  following  the  great  avenues  of 
commerce.  A  third  class  adopt  and  advo- 
cate a  doctrine  which  embraces  the  main 
features  of  both  propositions.  Some  who 
hold  that  yellow  fever  may  be  engendered  de 
novo  in  the  holds  or  atmosphere  of  ships 
navigating  in  the  warm,  moist,  tropical 
regions,  have  coupled  with  this  view  the  doc- 
trine that  if  this  poisoned  atmosphere  be 
allowed  to  escape  at  the  wharves  of  cities 
situated  beyond  the  yeUow-fever  zone,  those 
only  who  come  within  the  sphere  of  its  in- 
fluence will  be  affected,  and  its  subsequent 
spread  will  depend  upon  conditions  of  filth 
and  crowding  of  such  localities,  the  disease 
never  spreading  endemically,  but  falling 
harmless  among  the  inhabitants  of  a  salu- 
brious locality.  According  to  this  view,  the 
development  of  this  malignant  fever  requires 
the  conjoint  operation  of  both  local  and 
general  causes,  constituting  an  endemico- 
epidemic  which  is  insusceptible  of  propaga- 
tion by  specific  contagion  ;  and  in  the  summer 
atmosphere  of  a  city  lying  beyond  the  yellow- 
fever  zone  there  must  exist  some  peculiar 


combination  of  circumstances,  or  some  pecu- 
har  agency,  favourable  to  its  development 
in  these  cases  it  is  affirmed  that  there  i** 
generally  found  an  infected  district,  which 
slowly  and  regularly  extends  its  boundaries 
rendering  all  who  come  within  its  lunits 
subject  to  this  form  of  fever. 

It  has  been  said  that  the  experience  of 
several  centuries  leads  to  the  view  that  the 
cause  of  yellow  fever  is  perennially  present  in 
the  tropical  and  subtropical  cities  of  America; 
that  It  maintains  the  same  relation  towards 
the  human  system  as  the  other  malarial 
emanations  of  swamps  and  lowlands;  and 
that  It  is  Hable  to  be  developed  at  any  time, 
m  different  degrees  of  intensity,  by  the  com- 
bmed  operation  of  heat  and  other  agents. 
Amongst  the  most  striking  circumstances  in 
the  aetiology  of  yellow  fever  are  the  marked 
geographical  boundaries  within  which  it  is 
confined,  and  the  circumscribed  locahties  in 
which  it  prevails  ;  its  more  frequent  preva- 
lence in  the  western  than  in  the  eastern 
hemisphere ;  its  almost  universal  limitation 
to  commercial  seaports  elevated  but  a  few 
feet  above  the  level  of  the  sea,  although  it 
occasionally  spreads  to  towns  and  cities  in 
the  neighbourhood  of  the  latter,  situated  in 
the  interior  of  the  country,  on  the  banks  of 
navigable  rivers;  and  the  fact  that  it  is 
very  frequently  cfrcumscribed  within  certain 
limited  and  well-defined  portions  of  thelocahty 
or  city  in  which  it  prevails.  To  these  may 
be  added  the  vastly  greater  susceptibility  of 
strangers  over  the  natives  of  regions  in  which 
the  disease  is  endemic,  although  this  suscepti- 
bility is  liable  to  diminution  by  residence  in 
the  proscribed  regions. 

Possibly  the  specific  infectious  agent  in 
yellow  fever  is  a  living  micro-organism 
which,  under  favourable  meteorological  con- 
ditions, multiplies  external  to  the  human 
body  in  insanitary  localities,  when  it  finds 
a  suitable  pabulum  for  its  growth.  But  the 
correctness  of  this  inference  has  not  as  yet 
been  estabhshed  by  an  experimental  demon- 
stration, and  we  are  stiU  ignorant  of  the 
morphological  and  biological  characters  of 
the  yellow-fever  germ. 

Anatomical  Characters.  —  In  cases  of 
death  from  yellow  fever  the  features  are 
frequently  bloated ;  the  skin  of  the  face  and 
upper  part  of  the  trunk  is  of  a  golden-yellow 
colour ;  whilst  dependent  parts  present  a 
mottled  purple,  and  a  yellow  ecchymosed 
appearance.  Considerable  quantities  of  dark 
fluid  blood  escape  on  section  of  the  muscles, 
becoming  bright  scarlet  on  exposure.  Putre- 
factive changes  set  in  early,  commencing 
sometimes  even  before  death. 

The  nervous  system  presents  no  charac- 
teristic appearances  beyond  general  con- 
gestion. Urea,  bile,  and  leucin  have  been 
obtained,  by  analysis,  from  the  brain. 

The  heart  is  in  a  condition  of  acute  fatty 
degeneration,  of  a  pale  yellow  or  brownish- 
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yellow  colour.  This  degeneration  is  more 
extensive  and  more  rapid  than  in  any  other 
disease.  The  cavities  are  usually  filled  with 
dark  fluid  blood,  which  contains  an  excess 
of  urea,  ammonia,  and  extractives,  with  a 
great  diminution  of  fibrin.  No  such  appear- 
ances are  found  in  the  heart  in  malarial 
fever. 

The  lungs  present  extreme  congestion  of 
dependent  portions,  and  sometimes  circum- 
scribed hsemorrhages  into  the  pulmonary 
tissue. 

The  mucous  membrane  of  the  stomach  is 
frequently  intensely  congested,  softened,  and 
eroded,  often  containing  large  quantities  of 
black  vomit  of  an  alkaline  reaction,  from  the 
presence  of  ammonia,  resulting  from  ante- 
mortem  decomposition  of  the  urea.  Micro- 
scopically the  vomit  is  seen  to  contain  red 
blood-corpuscles,  gastric  epitheUal  cells,  dark 
masses  of  hsematin,  and  sometimes  vibriones 
and  other  organisms. 

The  intestines,  as  a  general  rule,  are  dark- 
coloured  and  distended  with  gas,  sometimes 
containing  large  quantities  of  dark  altered 
blood,  of  an  alkaline  reaction.  Bile  is  always 
absent  fi-om  the  intestinal  contents.  Litus- 
susception  of  the  bowels  is  by  no  means 
infrequent. 

The  Uver  is  yellow  and  bloodless,  and  the 
stroma  and  secreting  cells  are  infiltrated 
with  fat,  though  the  organ  is  firmer  than 
is  the  case  in  ordinary  fatty  degeneration. 
None  of  the  pigment  deposited  in  the  portal 
capillary  system  in  malarial  fevers  is  found 
in  yellow  fever.  When  yellow  fever  has 
been  preceded  by  or  engrafted  on  malarial 
fever,  the  liver  presents  the  appearances  of 
both  these  diseases,  and  hence  some  con- 
fusion has  occurred  in  the  recognition  of  the 
normal  pathological  appearances  proper  to 
each.  The  golden-yellow  colour  of  the 
yellow-fever  Uver  can  be  extracted  both  by 
alcohol  and  water.  A  similar  decoction  of 
the  malarial  hver  is  of  a  brownish-yellow 
colour ;  in  the  latter  case  also  the  organ  is 
softer,  contains  more  blood,  and  is  readily 
dissolved  by  liquor  potassse,  forming  a  solu- 
1°^  •  appearance  of  venous  blood, 
which  is  not  the  case  in  yellow  fever 
Large  quantities  of  urea  and  fat,  as  well  as 
glycogen  and  glucose,  may  be  obtained  from 
the  yellow-fever  liver,  whilst,  as  a  general 
rule,  grape-sugar  is  absent  from  the  malarial 
fcarm. 

As  a  general  rule  the  gall-hladder  is  con- 
tracted and  flaccid,  and  contains  but  very 
little  bUe;  but  sometimes  it  is  distended 
with  dark  grumous  blood,  and  occasionally 
an  albuminous  mucoid  liquid,  without  a  trace 
?t  ,  f°  malarial  fever,  on  the  contrary, 
the  gall-b  adder  is  usually  fuU  of  dark  green- 
ish-black bile. 

The  spleen  ia  but  slightly  enlarged  as  a 
rule,  and  is  frequently  normal  in  size  and 
appearance,  mtemaUy  as  well  as  outside 


The  Mdyieys  are  of  a  brownish-yellow 
colour,  and  loaded  with  fat.  The  Malpighian 
corpuscles  and  tubuli  uriniferi  are  filled  with 
granular  albuminoid  and  fatty  matter,  de- 
tached epithelial  cells,  and  oil-globules. 

The  urinary  bladder  is  almost  always 
empty ;  the  little  urine  that  it  may  contain 
is  of  a  light  yellow  colour,  free  from  crystal- 
line deposit,  and  loaded  with  albumin. 

Symptoms. — Invasion. — The  symptoms  of 
yellow  fever  at  this  stage  are  uncertain  and 
ill-defined.  Attacking  a  community,  as  this 
disease  does,  without  discrimination  of  age, 
sex,  or  state  of  health,  those  only  being 
exempt  who  have  already  suffered  from  the 
malady,  it  of  necessity  offers  the  greatest 
variety  of  manifestations.  The  onset,  as 
occurring  suddenly  in  apparent  health,  is 
marked  by  intense  headache,  rigors,  paia  in 
the  limbs  and  back,  rapid  rise  of  tempera- 
ture, eyes  glistening  and  suffused,  congested 
countenance,  intense  thirst,  anorexia,  un- 
easiness at  the  epigastrium,  nausea,  and 
vomiting. 

Stage  of  chill,  or  primary  depression.— 
Here,  also,  the  symptoms  are  not  uniform. 
La  some  cases,  and  even  in  those  of  the 
greatest  violence,  chills  are  entirely  absent, 
or  amount  only  to  a  sense  of  coldness.  In 
others  they  are  deep,  penetrating,  and  stupe- 
fying, or  alternate  with  flushes  of  heat  and 
crawling  sensations  ;  or  the  constriction  of 
peripheral  vessels  may  be  extreme,  causing 
a  shrivelled  appearance  of  the  skin.  In 
some  cases,  again,  the  disease  is  ushered  in 
by  giddiness,  and  in  others  with  convulsions. 
Neither  the  presence  nor  absence  of  chills, 
therefore,  can  be  regarded  as  characteristic. 
The  chills,  when  they  do  occur,  differ  from 
those  occurring  in  true  malarial  fever,  and 
rather  resemble  those  which  may  take  place 
at  the  onset  of  such  diseases  as  small-pox  or 
pneumonia. 

Stage  of  reaction. — The  stage  of  active 
febrUe  excitement  follows  the  chiUs,  or  the 
prernonitory  sjmiptoms  of  uneasiness,  pro- 
stration, and  languor,  with  severe  pain  in 
the  head  and  Umbs,  in  the  form  of  a  rapid 
elevation  of  temperature.  This  ranges  in 
the  first  day  of  the  disease,  according  to 
its  severity,  from  102°  to  110°  F.  in  the 
axilla;  and  it  is  probable  that  the  internal 
organs  attain  in  some  cases  a  temperature  of 
112°.  As  a  general  rule,  from  the  third  to 
the  fifth  day  it  falls  to  the  normal  standard, 
and  even  below  it;  in  some  fatal  cases  it 
rises  again  towards  the  end,  rarely,  however, 
exceeding  104°  F.,  and  never  attaining  the 
high  degree  reached  at  first.  The  super- 
vention of  any  inflammatory  condition,  or 
the  occurrence  of  an  abscess,  will  also  cause 
a  rise  of  tempei-ature,  with  slight  evening 
exacerbations;  but  as  a  rule  the  secondary 
elevation  thus  caused  never  equals  the 
maximum  of  the  stage  of  active  febrile 
excitement.     When  malarial  paroxysmal 
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fever  is  engrafted  upon  yellow  fever,  in  its 
later  stages,  or  during  the  period  of  con- 
valescence, the  temperature  during  the  hot 
stage  may  even  exceed  the  maximum  of  that 
of  yellow  fever,  but  it  will  be  characterised 
by  sudden  periodic  depressions  and  eleva- 
tions recurring  at  definite  intervals.  The 
pulse,  when  reaction  has  set  in,  is  rapid, 
strong,  tense,  and  full,  though  occasionally 
feeble  and  compressible.  The  increase  of 
the  frequency  of  the  pulse  does  not,  however, 
as  a  general  rule,  continue  to  correspond 
with  the  elevation  of  the  temperature  ;  and 
in  many  cases  the  remarkable  phenomenon  is 
witnessed  of  the  pulse  progressively  decreasing 
in  frequency,  and  even  descending  below  the 
normal  standard,  while  the  temperature  is 
maintained  at  an  elevated  degree.  This 
singular  circumstance  is  of  great  diagnostic 
value,  as  serving  to  distinguish  yellow  fever 
from  other  diseases,  and  especially  from 
malarial  paroxysmal  fever,  and  also  as 
indicating  the  presence  in  the  blood  of  a 
poison  possessing  a  specially  depressing 
influence  on  the  heart.  On  the  other  hand, 
the  pulse  may  increase  in  frequency,  but 
diminish  in  force,  near  the  fatal  issue,  with  a 
fall  in  temperature,  particularly  if  there  have 
occurred  free  haemorrhage  from  the  stomach. 

The  stage  of  febrile  excitement  is  not  of 
fixed  duration,  and  may  in  some  of  the 
gravest  cases  appear  to  be  comparatively 
mild  and  unimportant.  At  the  same  time 
the  pains  may  be  so  slight,  and  there  may  be 
such  an  absence  of  delirium  and  but  small 
failure  of  strength,  that  both  patient  and 
physician  may  be  deceived,  and  yet  the 
former  may  die  without  taking  to  his  bed. 
La  most  of  these  so-called  '  walking  cases,' 
the  kidneys  have  been  involved  from 
the  inception  of  the  disease,  and  complete 
suppression  of  the  urine  has  supervened 
before  death.  This  latter  symptom  is  almost 
invariably  fatal,  and  is  a  chief  cause  of  the 
haemorrhages  from  the  stomach  and  bowels, 
and  also  of  the  marked  blood  changes,  lead- 
ing to  severe  nervous  disturbances,  and 
frequently  to  sudden  death.  There  is  no 
doubt  but  that  the  fever-poison  directly 
interferes  with  the  nutrition  of  the  gastro- 
intestinal mucous  membrane,  liver,  and 
kidneys,  loading  thereby  the  already  vitiated 
blood  with  the  abnormal  products  of  their 
disintegration,  whilst  the  circulation  of  the 
impure  blood  necessarily  affects  all  the 
tissues  of  the  body,  and  intensifies  the 
morbid  changes  in  those  organs  primarily 
attacked  by  the  specific  poison.  The  action 
of  the  poison  of  yellow  fever,  during  the 
stage  of  acute  febrile  excitement,  is  mani- 
fested not  only  by  intense  pain  in  the  head 
and  back,  and  the  florid  congestion  of  the 
eyes  and  skin,  the  anorexia  and  nausea,  the 
pyrexia  and  increased  frequency  of  pulse, 
but  also  by  the  albuminuria,  which  is  rarely 
entirely  absent  in  severe  cases,  and  may 


make  its  appearance  on  the  first  day  of  the 
febrUe  state. 

The  congestion,  so  marked  upon  the  con- 
junctiva and  skin,  extends  also  to  the  internal 
organs,  and  is  well  seen  in  the  injected  nares, 
crimson  lips,  scarlet  tip  and  edges  of  the 
tongue.  As  a  general  rule,  in  the  stage  of 
febrile  excitement,  the  tongue  is  pointed,  red 
at  the  tip  and  edges,  and  coated  with  thick 
white  and  yellow  fur  in  the  centre  and  over 
the  roots.  After  the  febrile  excitement  has 
continued  for  over  three  days,  in  some  cases 
the  tongue  may  present  a  corrugated,  cracked, 
and  bloody  appearance.  We  never  observe 
in  specific  yellow  fever  the  broad  tongue  with 
indented  edges,  which  often  characterises 
the  prolonged  action  of  the  malarial  or 
paludal  poison.  The  gums  are  red,  spongy, 
and  often  bleed  upon  pressure,  and  the 
fauces  brilliantly  congested.  The  fact  that 
mere  examination  of  the  throat  and  de- 
pression of  the  tongue  are  sufficient  to  cause 
nausea  and  retching,  is  an  important  dia- 
gnostic sign.' 

Stage  of  depression  and  exhaustion. — In 
cases  which  terminate  favom-ably,  the 
deleterious  substances  generated  during 
the  stage  of  febrile  excitement  are  gradually 
eliminated,  and  the  organs  especially  alfected 

I  by  the  poison  resume  their  healthy  actions. 
In  those  cases  which  end  fatally  at  this  stage, 
the  issue  appears  to  be  mainly  determined 
by  heart-failure  from  acute  fatty  degenera- 
tion, as  well  as  the  profound  blood-changes 
induced  by  the  specific  poison,  and  the  re- 

^  tention  of  the  secretions  of  the  liver  and 
kidneys,  the  functions  of  which  are  arrested. 
There  appear  to  be  no  just  grounds  for  the 
subdivision  of  this  fourth  stage,  in  accordance 
with  the  presence  or  absence  of  haemorrhage, 
coma,  jaundice,  uraemic  poisoning  and  con- 
vulsions, for  these  are  simply  effects  and 
aggravations  of  the  preceding  symptoms, 
and  must  be  regarded  as  the  maximum 
phenomena  of  the  stage.  Neither  is  this 
stage  to  be  regarded  as  similar  to,  or  identical 
with,  the  intermission  or  remission  of  ma- 

!  larial  fever,  or  as  an  abortive  repetition  of 
the  febrile  stage,  in  which  the  disease  ends 
fi:om  adynamic  incompetency  to  carry  out 
the  phenomena. 

The  black  vomit. — The  ejection  of  altered 
blood  from  the  stomach — black  vomit — 
during  the  period  of  depression,  although 
not  absolutely  characteristic  of  yellow  fever, 
is  still  of  such  frequent  occm-rence  as  to 
demand  special  consideration,  both  of  its 
natmre  and  origin.  The  character  of  the 
matters  vomited  varies  in  different  stages  of 
the  disease,  as  also  with  the  degree  of  its 
severity.  WTiilst  yellow  fever  is  characterised, 
in  common  with  several  other  diseased  states, 
by  an  irritation  of  the  gastric  mucous  mem- 
brane, the  peculiar  natiure  of  the  vomited 
matters  does  not  rest  entirely  upon  tliis  irri- 
tation and  congestion,  but  is  influenced  to  a 
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greater  or  less  extisnt  by  the  changes  in  the 
blood,  liver,  kidneys,  and  nervous  system. 
The  vomiting  also  may  be  regarded  as,  to  a 
certain  extent,  salutary,  and  as  an  effort  for 
the  eUmination  of  excrementitious  materials 
from  the  blood.    For  in  some  cases  distinct 
improvement  foUows  the  vomiting,  as  seen 
in  the  abatement  of  the  pyrexia,  and  the 
cleaner  condition  of  the  tongue ;  and  it  would 
almost  seem  that,  were  it  not  for  the  profound 
changes  in  the  blood  and  organs  lying  at  the 
back  of  this  almost  universally  fatal  symp- 
tom, recovery  might  start  from  its  occur- 
rence.   The  first  ejections  generally  consist 
of  the  ordinary  gastric  secretions,  followed 
by  a  mucoid  fluid,  which  is  frequently  at  first 
tinged  with  bile,   sometimes  of  an  acid, 
sometimes  of  an  alkaline  reaction.  The 
acidity  is  not  due  to  the  presence  of  any 
pecuUar  acid,  but  to  hydrochloric  or  lactic 
acid,  and  is  mainly  determined  in  intensity 
by  the  nature  of  the  ingesta.    After  the  first 
vomiting  the  stomach  may  remain  tolerably 
quiet  until  the  subsidence  of  the  fever  on  the 
third,  fomrth,  or  fifth  day,  when,  without  any 
premonitory  symptoms  of  nausea,  the  sto- 
mach, on  any  trifling  provocation,  may  eject 
a  quantity  of  clear,  pale,  almost  limpid,  and 
shghtly  acid,  opalescent  fluid.  At  this  period 
the  disease  may  terminate,  as  if  this  excre- 
tion were  similar  to  the  perspiration  of  inter- 
mittent fever.    If  the  vomiting  continue,  it 
becomes  first  streaked  with  dark  flocculi  of 
altered  blood,  and  acquires  an  alkaline  re- 
action, due  to  carbonate  of  ammonium,  arising 
from  the  decomposition  of  the  urea,  which  is 
eHminated  from  the  gastric  mucous  mem- 
brane.   The  black  vomit  varies  in  specific 
gravity  from  near  that  of  distilled  water  to 
that  of  blood  ;  and  it  consists  of  the  secre- 
tion of  the  mucous  membrane,  mixed  with 
food,  altered  blood,   epithelial   cells,  and 
excrementitious  products,  such  as  urea  and 
carbonate  of  ammonium. 

The  wrtne.— The  reaction  of  the  urine  is 
invariably  acid,  even  in  the  gravest  cases. 
As  a  rule,  the  specific  gravity  ranges  from 
1,009  to  1,028.  In  those  specimens  of  the 
highest  density  the  increase  appeared  to  be 
due  to  the  amount  of  albumen.  During  the 
early  stages  of  the  disease,  the  urine  is  nor- 
mal m  colour,  clearness,  and  quantity ;  as 
the  disease  proceeds,  it  becomes  of  a  deep 
yellow  colour,  from  the  admixture  of  bile  • 
and  on  the  fourth  or  fifth  day  appears  turbid' 
from  the  presence  of  renal  epithelial  cells! 
tube-casts,  and  yellow  granular  albuminoid 
matter.  The  colour  may  deepen  to  orange- 
red,  or  even  to  reddish-brown ;  and  the  urine 
sometimes  presents  an  oily  appearance.  The 
quantity  may  be  much  diminished,  up  to 
complete  suppression.  As  a  general  rule, 
the  amount  is  diminished  in  the  active  stages 
of  the  fever.  If  the  case  advance  favourably 
the  urine  is  copious,  and  the  colour  progres- 
sively mcreases  in  depth  even  to  ahnost  black. 


In  grave  cases  it  is  much  less  abundant,  and 
at  the  same  time  of  a  much  lighter  colour. 
Albumin  is  an  almost  invariable  constituent, 
and  may  appear  as  early  as  the  first  day  of 
the  disease,  but  most  generally  from  the 
second  to  the  fifth.    Wlien  convalescence  is 
protracted,  the  albuminuria  may  continue 
long  after  all  symptoms  but  debility  have 
left  the  patient.    When  precipitated  by  heat 
or  nitric  acid,  the  albumin  appears  of  a 
golden  yeUow  or  light  brownish  colour.  As 
much  as  one  oimce  of  dried  albumin  has 
been  excreted  in  twenty-four  hours,  repre- 
senting the  albumin  of  nearly  one  pound  of 
blood.    Associated  with  the  albumin  are 
renal  epithehal  cells,  and  casts  of  tubules, 
but  the  albuminuria  must  not  be  whoUy 
referred  to  an  acute  desquamation  of  the 
excretory  cells,  nor  to  mere  capillary  conges- 
tion, being  equally  due  to  chemical  changes 
effected  by  the  poison  of  yellow  fever  in  the 
albumin  and  fibrin  of  the  blood.    The  albu- 
min appears  in  large  amount  in  the  urine,  in 
cases  where  there  is  no  apparent  failure  in 
the_  excretory  action  of  the  kidneys,  and  xa 
which  the  urine  is  abundant,  and  laden  with 
urea  as  well  as  bile.    The  presence  in  the 
urine  of  red  corpuscles  and  the  colouring- 
matter  of  the  blood  is  not  so  characteristic 
in  this  disease  as  in  the  so-called  malarial 
hsematuria,  where  renal  casts  and  epithehum 
may  occur_  in  considerable  amount,  but  with 
only  sufiicient  albumia  to  correspond  to  the 
exuded  blood  ;  whilst  in  yellow  fever,  when 
blood  does  appear  in  the  urine,  the  amount  of 
albumin  is  much  greater  than  could  thereby 
be  accounted  for.  In  the  former  disease,  also, 
the  urinary  casts  contain  red  corpuscles,  and 
are  of  a  brownish  colour,  in  place  of  the 
golden-yeUow  tint   which  these  oil-laden 
bodies  present  in  yeUow  fever. 

Throughout  the  disease,  when  there  is  no 
suppression,  the  amount  of  urea  is  much  in- 
creased, reaching  as  much  as  a  thousand 
grains  per  diem.  There  is  a  similar  increase 
in  the  phosphoric  and  sulphuric  acids,  up 
to  as  much  as  fifty  and  sixty  grains  respec- 
tively. 

Pathology.— The  various  manifestations 
!  of  yellow  fever,  as  the  intense  capillary  con- 
j  gestion,  cardiac  depression,  delirium,  coma, 
and  convulsions,  vomiting,  haemorrhage,  uri- 
^  nary  suppression,  and  jaundice,  may  aU  be 
referred  to  the  action  of  the  specific  poison, 
and  should  not  be  erected  into  distinct  types 
of  disease,  however  prominent  any  one  of 
these  symptoms  may  be,  and  however  much 
cases  may  difi'er  irom  each  other.  The 
action  of  the  yellow-fever  poison  is  the  same 
in  all  cases,  whether  mild  or  severe;  the 
progress  and  termination,  and  the  manifesta- 
tion of  the  various  symptoms,  depending  on 
the  degree  of  action  of  the  poison,  the  con- 
dition of  the  system  at  the  tune  of  its  intro- 
duction, the  peculiarities  of  constitution,  the 
various  agencies  to  which  the  patient  is  sub- 
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jected  during  the  course  of  the  disease,  and 
the  supervention  of  other  maladies. 

Yellow  fever,  according  to  this  view,  par- 
takes of  the  nature  of  a  continued  pestilential 
fever,  presenting  two  well-defined  stages. 
The  first  is  characterised  by  active  chemical 
change  in  the  blood  and  organs,  attended 
with  elevation  of  temperature,  which  may 
constitute  the  entire  malady,  and  prove  fatal 
in  a  manner  similar  to  other  acute  specific 
fevers.  The  second,  or  stage  of  depression, 
results  from  the  action  of  the  poison,  and  the 
blood-changes  induced  by  the  suppressed 
functions  of  certain  organs. 

Erom  a  consideration  of  the  foregoing 
symptoms,  it  is  manifest  that  the  blood  must 
have  undergone  profound  changes,  which 
seem  to  consist  chiefly  of  the  following : — 

1.  Such  an  alteration  of  the  chemico- 
physical  properties  of  the  fibrin  and  albu- 
min as  leads  to  the  transudation  of  the 
latter,  through  the  excretory  structures  of 
the  kidney. 

2.  Various  degrees  of  diminiition  of  the 
fibrin,  in  some  cases  amounting  to  almost 
entire  disappearance  ;  and  this  apparently 
due  more  to  the  direct  action  of  the  specific 
poison,  than  to  the  retained  urea,  bile-acids, 
or  other  substances.  As  a  result,  the  blood 
coagulates  imperfectly;  and  the  clot  is  soft 
and  bulky,  exuding  but  little  serxma,  and 
often  breaking  down  into  a  grumous  fluid 
on  standing. 

3.  Whilst  the  red  blood-corpuscles  are  not 
specially  diminished,  they  are  much  altered 
in  appearance. 

4.  Increase  of  fatty  and  extractive  matters. 

5.  Accmnulation  of  the  biliary  constituents, 
as  shovm  by  the  golden-yellow  colour  of  the 
serum. 

6.  Accumulation  of  the  urinary  constitu- 
ents, especially  the  urea,  carbonate  of  am- 
monium, chloride  of  sodium,  and  phosphoric 
and  sulphuric  acids.  The  alkaline  reaction 
of  the  blood  during  life  rapidly  changes  after 
dsath  to  acid. 

7.  Eapid  dissolution  of  the  red  blood-cor- 
puscles, with  corresponding  diminution  of 
their  oxygen- carrying  power. 

8.  Bapid  putrefaction  after  its  abstraction 
from  the  body. 

The  various  causes  of  black  vomit  may 
be  thus  summarised  :  1.  The  irritation  and 
structural  alteration  of  the  gastric  mucous 
membrane,  which  is  a  part  of  the  general 
tissue-degradation,  consisting  of  granular  and 
fatty  degeneration  of  the  secreting  cells,  and 
of  the  walls  of  the  smaller  blood-vessels  and 
capillaries,  as  well  as  the  general  congestion 
of  the  stomach.  2.  The  changes  in  the 
blood,  especially  the  marked  diminution  of 
the  fibrin.  3.  The  suppression  of  the  action 
of  the  kidneys,  and  the  retention  in  the  blood 
of  urea  and  similar  bodies.  It  may  be  noted 
that  black  vomit  rarely  occurs  in  those 
cases  where  the  kidneys  act  continuously 


and  freely.  4.  The  direct  irritation  of  the 
urea  and  its  derivatives,  which  are  elimi- 
nated  vicariously  from  the  gastro-intestinal 
mucous  membrane.  5.  The  irritant,  nau- 
seating effects  of  the  bile  retained  in  the 
blood. 

In  yeUow  fever,  acute  atrophy  of  the  Hver, 
and  acute  phosphorus-poisoning— diseased 
states  which  have  many  symptoms  and 
pathological  lesions  in  common — it  would 
seem  that  the  oxidation  of  albuminoids  is  not 
so  coniplete  as  in  health,  and  besides  the 
forrnation  of  leucin,  tyrosin,  and  other  similar 
bodies,  a  large  amount  of  fat  is  produced, 
which  may  extensively  infiltrate  the  tissues. 
It  is  clear  that  one  effect  of  suppression  of 
urine  is  to  determine  the  retention  in  the 
blood  of  a  large  excess  of  urea.  This  may  in 
part  be  eliminated  by  the  gastro-intestinal 
mucous  membrane,  and  the  black  vomit 
may  be  intensely  alkaline  from  carbonate  of 
ammonium  derived  from  this  substance  ;  and 
it  is  further  evident  that  in  many  cases  of 
yellow  fever  the  fatal  issue  is  determined 
chiefly  by  the  retention  in  the  blood  of  the 
constituents  of  the  urine.  To  the  same  cause 
must  be  attributed,  to  a  great  extent,  the 
nervous  irritation,  delirium,  con\Tilsions, 
and  coma  which  characterise  the  stage  of 
depression.  Certain  of  the  blood-changes 
may  be  also  referred  to  this  cause. 

Duration. — The  several  stages  of  yeUow 
fever  which  have  been  described  are  not 
uniform  in  their  duration,  and  there  may  be 
a  marked  diversity  in  the  manifestation  of 
the  symptoms  in  individual  cases,  some  pre- 
senting apparently  but  the  stage  of  febrile 
excitement,  whilst  others,  overwhelmed  as 
it  were  by  the  poison,  at  once  pass  into  a 
condition  of  hopeless  prostration.  In  mild 
cases,  especially  in  children,  the  disease 
may  be  so  shght  as  barely  to  attract  atten- 
tion, and  convalescence  may  be  established 
in  two  or  three  days.  The  stage  of  febrile 
excitement  may  continue  from  two  to  six 
days,  rarely  beyond  three  or  foiu",  and  the 
patient  may  pass  almost  imperceptibly  into 
convalescence  during  the  stage  of  depression. 
The  severest  cases  may  prove  fatal  in  two 
or  three  days,  with  an  axillary  temperature 
of  110°  F. ;  or  later  from  haemorrhage, 
urinary  suppression,  general  prostration,  or 
an  adynamic  state,  accompanied  with  parotid 
abscess,  revival  of  old  complaints,  or  the 
supervention  of  some  other  disease,  such  as 
malarial  fever.  The  fourth  stage  may  be 
of  long  duration,  extending  over  weeks  and 
even  months.  It  is,  however,  true  that  con- 
valescence is  usually  comparativelyrapid,  and 
in  striking  contrast  to  the  tedious  recovery 
from  malarial  fever.  In  some  cases  vomiting 
may  be  the  prominent  symptom  ;  in  others 
hsemorrhage  from  the  stomach  and  bowels, 
or  from  the  gimas,  eyes,  and  ears ;  in  others, 
again,  the  cerebral  symptoms  may  be  most 
marked. 
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Terminations  and  Mortality. — In  fatal 
cases  death  may  be  referred  to  a  variety  of 
causes,  naraely :  1.  The  direct  action  of  the 
fever-poison  upon  the  blood  and  nervous 
system.  2.  The  disturbance  or  suppression 
of  function  of  certain  organs,  as  the  kidneys 
and  liver,  3.  Syncope  from  cardiac  degene- 
ration. 4.  Profuse  haemorrhages  from  the 
stomach  and  bowels.  5.  Blood-poisoning 
from  absorption  of  putrid  black  vomit  in 
the  stomach.  6.  The  formation  of  abscesses 
with  sequential  pyaemia. 

The  mortality  occasioned  by  yellow  fever 
appears  to  be  as  great  as  that  caused  by  any 
known  _  epidemic  or  endemic  disease,  and 
varies  in  different  localities  and  epidemics 
from  10  to  70  per  cent,  of  those  attacked. 

Prognosis.— Continuous  observations  of  the 
temperature  should  be  made,  as  by  that  means 
prognosis  and  treatment  may  best  be  regulated. 
If  the  axiUa  temperature  rise  in  the  first 
stage  above  105°,  the  patient  is  in  imminent 
danger;  and  if  it  reach  from  109°  to  110° 
death  is  almost  inevitable.    Cases,  however, 
have  recovered  in  which  the  temperature 
has  reached  the  latter  pomt.     When  the 
temperature  rapidly  rises  to  106°  and  up- 
wards, death  sometimes  occurs  suddenly, 
and  apparently  solely  from  the  effects  of  the 
high  temperature  upon  the  blood,  heart, 
and  nervous  system,  as  in  sunstroke. 
_  Treatment.  —  1.  Prophylactic.  —  Expe- 
rience has  established  the  possibility  of  ex- 
cluding yellow  fever  from  localities  in  which 
it  has  prevailed  as  an  epidemic,  subsequent 
to  introduction  from  other  regions,  by  means 
of  an  absolutely  strict  quarantine.  But 
hitherto  it  has  been  almost  impossible  to 
arrive  at  any  definite  conclusions  as  to  the 
value  of  quarantine  in  those  regions  in  which 
the  disease  is  endemic  and  indigenous. 

Much  difference  of  opinion  has  existed  as 
to  the  value  of  disinfectants,  such  as  chlorine, 
carbolic  acid,  and  sulphurous  acid.  In 
arrestmg  the  spread  of  the  fever  it  is  very 
doubtfiol  whether  much  of  the  benefit  that 
has  been  attributed  to  them  is  not  rather  to 
be  ascnbed  to  other  causes  ;  and,  in  estuna- 
tmg  the  value  of  any  such  sanitary  measures, 
the  tollowmg  facts  m  the  history  of  yellow 
fever  should  be  considered  :— 

(a)  Yellow  fever  may  prevail  in  one  or 
more  cities,  and  at  the  same  time  be  entirely 
absent  from  other  cities  in  the  same  zone 
and_  subjected  to  very  nearly  the  same 
hygienic  conditions.   The  mere  absence  of 
yeUow  fever  from  a  particular  city,  whilst  it 
18  prevailing  elsewhere,  proves  nothing  as  to 
the  mere  sanitary  condition  and  measures  of 
enjoying  the  immunity. 
(6)  One  of  the  most  essential  elements  for 
the  ongm  and  spread  of  yeUow  fever  within 
and    unmediately  around   its  recognised 
geographical    limits,    is     the    influx  of 
strangers  and  unmigrants,  or  an  unacclima- 
tised  population. 


II. 


(c)  It  is  not  provable  that  a  widespread 
epidemic  would  ever  arise  in  a  city  within 
the  recognised  zone  in  which  the  vast  pro- 
portion of  the  inhabitants  are  acclimatised, 
and  have  been  subjected  to  the  action  of  the 
specific  poison. 

(d)  Yellow  fever  has  been  entirely  absent 
from  many  cities,  where  serious  epidemics 
have  occurred,  during  long  series  of  years ; 
and  at  other  times  has  prevailed  to  a  very 
limited  extent,  and  with  but  slight  mortality, 
when  no  disinfectants  have  been  used. 

_  2.  Cwrative. — YeUow   fever   is  a  'self- 
limited'  disease,  and  cannot  be  arrested  by 
drugs.    Every  case  should  be  regarded  as 
serious,  however  shght  the  symptoms  may 
appear;  and,  on  account  of  the  structural 
alterations  in  the  blood  and  organs,  the 
closest  medical  attendance  and  most  careful 
nursing    are    required.     Since    so  many 
of  the  symptoms  are  due  to  arrest  of  the 
functions  of  the  skin  and  kidneys,  efforts 
should  be  directed  to  promote  the  activity 
of  these  organs  during  the  progress  of  the 
disease.     Stimulant  diuretics  should,  as  a 
rule,  be  avoided;  but  benefit  often  follows 
the  free  use  of  hot  mustard  foot-baths,  vapour 
baths,  and  sometimes  warm  baths.  Dia- 
phoresis and  diuresis  may  be  further  pro- 
moted by  large  draughts  of  lemonade,  decoc- 
tions of  orange-leaf  and  sage  tea,  and  water 
charged  with  carbonic  acid.    Absolute  rest 
in  the  recumbent  posture  must  be  maintained 
as  far  as  possible.    The  necessity  for  this  is 
especially  indicated  by  the  cardiac  weakness, 
fatal  results  having  followed  rising  from  bed 
and  waUdng  during  the  period  of  calm. 

The  maintenance  of  free  ventilation,  and 
the  avoidance  at  the  same  time  of  sudden 
changes  of  temperature,  by  proper  coverings, 
are  essential.  Experience  shows  that  many 
fatal  cases  from  urinary  suppression  have 
followed  sudden  changes  and  falls  of  tem- 
perature. Each  case  of  yellow  fever  should 
have  at  least  2,000  cubic  feet  of  space  ;  and 
hospitals,  where  practicable,  should  be  con- 
structed on  elevated  situations.  AH  dis- 
charges should  be  immediately  removed 
from  the  sick-room ;  the  bedding  frequently 
changed ;  and  the  soiled  clothing  boiled,  or 
baked  at  a  temperature  of  not  less  than 
230°  F. 

The  practice  of  covering  patients  with 
heavy  blankets,  and  at  the  same  time  giving 
large  quantities  of  hot  drmks,  with  the  object 
of  mducmg  profuse  sweating,  frequently 
appears  to  be  mjurious,  not  only  from  the  de- 
bilitating effect,  but  also  from  the  greater  sus- 
ceptibility of  the  skm,  and  the  increased  ten- 
m?7*^.^®°*^  congestion  thereby  induced. 
The  diet  should  be  light  and  nutritious. 
Beet-tea,  chicken-tea,  corn-flour  and  rice 
gruel,  barley  water,  iced  milli,  and  milk  and 
lune-water  are  the  best  forms  of  nourish- 
ment, and  should  be  continued  at  regular 
mtervals  throughout  the  active  stages  of  the 
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disease.  Solid  food  and  even  bread  should 
be  avoided. 

In  many  cases  the  preceding  measures, 
accompanied  by  absolute  rest  in  bed,  and  the 
careful  and  continuous  attention  of  an  experi- 
enced nurse,  wiU  be  all  that  is  required. 

Alcohohc  stimulants  should  be  used  with 
caution.  They  have  proved  beneficial  in 
cases  attended  with  great  prostration,  cham- 
pagne appearing  to  be  the  best  form. 

The  treatment  for  hyperpyrexia  consists 
in  the  giving  of  such  cardiac  sedatives  as 
aconite,  veratrimi  viride,  or  gelsemium ; 
the  injection  of  large  quantities  of  ice-cold 
water  into  the  rectum  ;  sponging  the  surface 
with  cold  water,  or  with  water,  acetic  acid, 
and  alcohol ;  and  blood-letting.  It  appears 
also  that  an  active  purgative,  such  as  calomel 
(gr.  X.)  or  castor  oil,  followed  immediately  by 
one  or  two  full  doses  (gr.  x.)  of  quinine  in 
the  first  twenty-four  hours  of  the  fever,  may 
reduce  the  temperature. 

Efficient  but  gentle  purgation  in  the  early 
part  of  the  first  stage  may  be  beneficial. 
Mercurials  should  not  be  given  later  than 
the  second  day  for  an  adult ;  eight  to  twelve 
grains  of  calomel  or  blue  pill,  or  an  ordinary 
dose  of  castor  oil,  will  be  sufficient.  Pmrga- 
tives,  as  a  general  rule,  should  not  be 
administered  in  the  stage  of  depression.  An 
emetic  may  be  useful  at  the  very  beginning, 
if  the  stomach  be  loaded.  Local  blood- 
letting, whilst  of  occasional  benefit  for  the 
relief  of  congestion  in  the  first  stage,  is  most 
injurious  later.  Dry-cuppings  and  sinapisms 
are  usually  sufficiently  effective. 

The  internal  administration  of  the  mineral 
acids  or  the  tincture  of  the  perchloride  of 
iron,  from  their  supposed  beneficial  effects 
upon  the  jaundice  and  black  vomit  respec- 
tively, is  of  doubtful  propriety,  and  some- 
times directly  injurious. 

The  value  of  quinine  in  yellow  fever  is 
not  nearly  so  great  as  in  paroxysmal  malarial 
fever ;  and,  notvpithstanding  statements  to  the 
contrary,  the  vvoriter  fails  to  discover  any  facts 
or  cases  by  which  the  power  of  large  doses  of 
quinine  to  abort  this  disease  can  be  fully 
and  unequivocally  established,  though  its 
efficacy,  not  only  in  arresting,  but  in  warding 
off  paroxysmal  fever,  is  undoubted.  It  is 
rather  as  an  antidote  to  the  effects  of  the 
poison,  than  to  the  poison  itself,  that  quinine 
is  of  use. 

Opium,  in  whatever  form,  should  be 
administered  with  great  caution,  from  its 
poisonous  effects  when  the  kidney-action  is 
arrested,  but  may  be  of  advantage  when 
sleeplessness  and  restlessness  are  prominent. 
Arrest  of  the  function  of  the  kidneys,  owing 
to  the  grave  alterations  in  their  structure,  is 
beyond"  relief  by  drugs.  The  tincture  of 
ergot,  which  has  been  recommended,  has 
often  failed ;  but  much  good  has  been  accom- 
plished, and  the  function  of  the  kidneys 
restored,  by  the  injection,  at  regular  intervals, 


of  a  pint  or  more  of  ice-cold  water  into  the 
rectum. 

"When  there  is  a  threatening  of  black  vomit, 
ice  should  be  swallowed,  and  bags  of  the 
same  applied  to  the  epigastrium.  Septic 
poisoning  has  been  known  to  follow  decom- 
position of  the  blood  effused  into  the  gastro- 
intestinal tract,  and  to  prevent  this,  scruple 
doses  of  sulpho-carbolate  of  sodium,  repeated 
every  three  or  four  hours,  have  been  given 
with  advantage. 

_  During  the  period  of  calm,  active  medica- 
tion, beyond  what  has  been  indicated,  should 
be  abstained  from.  The  diet  should  still  be 
of  the  simplest,  most  nutritious,  and  most 
digestible  character.  In  this  stage  there  is 
often  a  morbid  craving  for  food,  and  in  some 
instances  relapse  and  death  have  been  the 
result  of  the  unrestrained  indulgence  of  the 
appetite.^  Joseph  Jones. 

1  In  the  epidemic  of  yellow  fever  in  New  Orleans 
during  1878,  when,  in  a  population  of  210,000,  the 
deaths  numbered  4,056,  the  writer  had  an  extensive 
experience  of  the  disease,  himself  treating  256  cases, 
of  whom  18  died.   The  plan  of  treatment  was  based 
upon  the  preceding  principles.     The  aUmentary 
canal  was  cleared  at  the  outset  by  an  emetic  of 
ipecacuanha,  and  a  powder  of  10  to  20  grains  each 
of  calomel  and  quinine,  followed  by  a  full  dose  of 
castor  oil.    The  action  of  the  skin  was  excited  by 
hot  mustard  foot-baths  and  mild  diaphoretics.  The 
function  of  the  kidneys  was  maintained  by  the 
regular  use  of  cold  water,  by  attention  to  the  cover- 
ing of  the  patient,  and  avoiding  cold  currents  of  air. 
Absolute  rest,  in  all  cases,  in  a  well- ventilated  room, 
for  from  eight  to  fourteen  days,  or  even  longer,  was 
strictly  enforced,  supplemented  with  careful  nursing 
night  and  day,  and  the  most  exact  record  of  the 
progressive  state  of  the  patient.  During  the  period 
of  febrile  excitement  the  patients  were  confined  to 
barley  water.    When  the  initial  temperature  was 
high,  2  to  4  drops  of  tincture  of  green  hellebore,  or 
5  to  10  drops  of  tincture  of  gelsemium,  were  adminis- 
tered every  two  or  four  hours,  combined  with  friction 
with  a  liniment  composed  of  from  1  to  2  drachms 
of  the  sulphate  of  quinine  mixed  with  8  fluid  ounces 
each  of  soap  liniment  and  olive  oil.    Ten  grains  of 
sulpho-carbolate  of  sodium  in  orange-leaf  tea  were 
given  every  four  hours.    Where  the  head  was  very 
hot  and  there  was  much  nervous  irritability,  cold 
applications  were  employed.    Gastric  irritation  was 
treated  by  sinapisms  to  the  epigastrium,  with  cajc- 
bonate  of  calcium  and  creasote  internally.  Except  in 
cases  attended  with  great  nervous  excitement,  with- 
out urinary  suppression,  opiates  and  chloral  were 
not  given  ;  but  in  such  cases  they  were  apparently 
beneficial.    Cupping  over  the  loins  and  bromide  of 
potassium  were  used  when  the  urine  was  diminished 
in  quantity.    After  the  subsidence  of  the  febrile 
excitement,  iced  champagne  and  beef -tea  were  ad- 
ministered in  small  quantities,  at  regular  intervals. 
In  cases  which  assumed  the  '  typhoid  state,'  attended 
with  tympanites,  ice-cold  enemas,  containing  small 
quantities  of  tincture  of  asafcetida  and  oil  of  tur- 
pentine, were  found  to  be  beneficial  by  reducing  the 
:  temperature,  stimulating  the  bowels  to  expel  the 
,  flatus,  and  promoting  the  action  of  the  kidneys. 
When  secondary  fever  ensued,  and  presented  an 
intermittent  or  remittent  type,  the  sulphate  and  hy- 
!  drobromide  of  quinine  were  freely  used.    And  when 
the  stomach  would  tolerate  nourishment  and  stimu- 
lants, beef- tea,  chicken-tea,  beefsteak,  and  port  wine 
or  brandy  were  administered.   When  convalescence 
was  prolonged,  or  life  endangered  by  abscesses  or 


YELLOWSTONE  NATIONAL  PAEK 


ZYMOTIC:  ZYME  1259 


YELLOWSTONE  NATIONAL 
PARK,  in  the  Rocky  Mountains, 
United  States  of  America. — A  tract  of 
country,  65  miles  long  and  55  miles  wide ; 
altitude  6,000  feet.  Eemarkable  for  its 
thousands  of  mineral  springs,  containing 


principally  salts  of  calcium  and  silicon,  with 
a  temperature  of  160°  to  200°  F. ;  and  for  its 
fifty  geysers  or  hot  springs,  throwing  up 
columns  of  water  50  to  500  feet  in  height. 
Largely  utilised  in  chronic  rheumatism  and 
gout.    See  Mineral  Watees. 
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ZINC,  Poisoning  by.— Synon.  :  Er. 

Empoisonnement  pa/r  le  Zinc ;  Ger.  Zinh- 
vergiftv/ng. 

Poisoning  by  compounds  of  zinc  is  rare, 
if  we  except  poisoning  by  the  chloride  (Sir 
W.  Burnett's  fluid),  which  acts  as  a  corro- 
sive poison,  like  the  mineral  acids  {see 
Poisons).  Zinc  sulphate  (white  vitriol)  is 
the  only  other  salt  of  zinc  of  importance 
from  a  toxicological  point  of  view ;  this  salt 
has  proved  fatal  in  a  few  instances. 

Anatomical  Characters. — These  are  of 
the  same  nature  as  those  of  the  mineral 
irritants — gastro-intestinal  inflammation,  ec- 
chymoses,  and  softening.  Bcchymoses  have 
also  been  observed  in  the  pleura. 

Symptoms. — The  symptoms  of  poisoning 
by  zinc  are  similar  to  those  produced  by 
tartar  emetic.  They  include  an  astringent, 
metaUic,  and  burning  taste  in  the  mouth; 
early  and  violent  vomiting ;  pain  in  the 
abdomen;  purging;  great  prostration  and 
anxiety;  a  small  and  feeble  pulse;  shallow 
respirations;  cold  perspirations ;  and  collapse 
and  exhaustion,  ending  in  death.  The  intel- 
lect is  unaffected. 

When  taken  in  small  doses,  zinc  produces 
a  chronic  form  of  poisoning,  the  symptoms 
of  which  are  derangement  of  the  digestive 
organs,  and  peripheral  neuritis. 

Diagnosis. — In  the  absence  of  any  history 
of  the  administration  of  zinc  sulphate,  the 
diagnosis  cannot  be  made  between  this  and 
other  forms  of  irritant  poisoning,  such  as  by 
blue  vitriol,  except  by  the  aid  of  chemical 
analysis. 

Prognosis.— The  prognosis  of  zinc-poison- 
mg  is  generally  favourable. 

Treatment.— Demulcent  drinks,  sedatives, 
and  alcohoUc  stimulants  should  be  imme- 
diately given.  The  administration  of  a 
solution  of  the  common  phosphate  of  sodium, 
largely  diluted,  is  advisable.  It  acts  as  an 
excellent  precipitant  of  zinc,  in  the  form  of 
an  insoluble  phosphate.  Opiate  enemata 
may  prove  serviceable. 

Thomas  Stevenson. 

carbuncles,  iron  and  other  tonics  were  given,  to- 
gether with  a  nutritious  diet,  and  the  local  applica- 
tion of  carbolic  acid,  tincture  of  iodine,  &c.  Eelapses 
were  avoided  by  confining  the  patient  to  bed  until 
the  heart  had  regained  its  usual  vigour. 


ZONA  or  ZOSTER  {zona,  CaxTTTjp,  a 
girdle). — Synon.:  Shingles;  ¥r.  Zona;  Ger. 
Zoster;  Giirtelrose. 

This  term  was  originally  applied  only  to 
that  form  of  herpes  which  runs  round  one 
half  of  the  trunk  of  the  body,  usually  in  the 
region  of  the  waist.  Subsequently,  however, 
the  term  '  zoster '  crept  into  our  derma- 
tological  literature  as  a  generic  appellation, 
and  we  read  of  Zoster  facialis,  brachialis, 
&c.,  names  which  phUologicaUy  are  evidently 
inaccurate.    See  Herpes. 

Erasmus  Wilson.  ■ 

ZYMOTIC  :  ZYME  {Cv,idcc,  1  ferment ; 
^vfir],  a  ferment). — Synon.  :  Fr.  Zymotique : 
Zymase  ;  Ger.  Gdhrungsfdhig  :  Gdhrstoff. — 
The  terms  zyme,  zymdne,  zymotic,  and  zymo- 
sis were  introduced  by  Dr.  WiUiam  Farr,  in 
a  Letter  to  the  Eegistrar- General  in  1842, 
and  employed  by  him  to  denote  in  a  general 
way  the  poison  (and  pathological  processes 
excited  by  it)  of  '  epidemic,  endemic,  and  con- 
tagious diseases.'  In  using  the  word  fv^a, 
he  was  careful  to  point  out  that  he  did  not 
consider  the  morbific  process  to  be  abso- 
lutely identical  with  the  ordinary  phenomena 
of  fermentation,  and  that  he  wished  the  terms 
zymosis,  zymotic,  &c.,  to  be  employed  in 
EngUsh,  '  not  in  the  sense  which  they  have 
in  Greek,  but  as  general  designations  of  the 
morbid  processes  and  their  exciters.'  With 
this  qualification  clearly  expressed,  the  use  of 
the  root-form  ^v/x-  has  become  general,  not 
only  in  scientific  literature,  but  also  in  the 
public  press — almost  invariably,  however,  in 
the  adjectival  form  zymotic. 

Fourteen  years  later  (1856),  in  the  Six- 
teenth Annual  Beport  of  the  Begistrar- 
General,  Dr.  Farr  described  the  diseases  of 
the  zymotic  class  as  conveniently  referable 
to  four  groups.  These  are:  1.  The  Mias- 
matic, diffusible  through  the  air  or  water, 
attended  by  fevers  of  various  forms;  the 
matter  by  which  they  are  communicated  is 
derived  from  the  human  body,  as  in  small- 
pox, or  from  the- earth  (as  in  ague).  These 
two  diseases  are  "types  of  this  class.  2.  The 
Erithetxc  diseases,  which  may  properly  bo 
called  contagious,  being  communicated  by 
contact,  puncture,  or  inoculation.  Syphilis 
and  glanders  are  types  of  this  class.    8.  The 
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Dietic  diseases,  which  arise  when  the  blood 
is  supphed  with  improper  or  bad  food. 
Scixrvy  and  ergotism  are  the  types  of  this  class. 
4.  The  Parasitic  diseases,  which  attack  espe- 
cially dirty  populations,  and  infest  the  skin, 
the  intestinal  canal,  and  all  the  structures  of 
the  body. 

This  classification,  which  does  not  now  hold 
good,  is  quoted  here  because  it  continues  to 
be  spoken  of.  Modern  pathology  has  necessi- 
tated its  revision. 

Eecently,  indeed,  the  word  '  zymotic '  has 
been  restricted  to  the  acute  specific  diseases, 
included  under  the  first  group  (miasmatic)  in 
the  above  classification ;  and  at  the  present 
time  it  is  in  this  limited  sense  that  it  is  most 
commonly  used. 

Corresponding  with  the  adjective  zymotic 
is  the  substantive  zyme.    This  is  a  useful 


:  ZYME 

name,  by  which  we  refer  to  the  poisonous 
cause  of  zymotic  diseases.  It  is  simpler  than 
the  word  zymine,  originally  proposed  by  Dr. 
Parr ;  and  (what  is  much  more  important) 
to  speak  of  the  contagious  poison  as  '  a  zyme  ' 
does  not  imply  the  acceptance  of  any  particu- 
lar theory  of  disease ;  while,  on  the  other 
hand,  the  use  of  the  word  '  germ  '  distinctly 
conveys  the  idea  of  some  organised  structure, 
itself  the  cause  of  the  disease  by  subsequent 
growth  and  multiplication.  See  Contagion  ; 
Germs  of  Disease  ;  and  Micro-organisms. 

The  necessity  for  employing  the  word  zy- 
mosis does  not  seem  to  be  felt  as  yet ;  but 
the  same  reasons  that  lead  us  to  speak  of  the 
agent  as  a  zyme  should  also  guide  us  to  use 
zymosis  in  place  of  the  more  usual  peri- 
phrases. Victor  Horsley. 
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Ph.D.,  B.Sc.  (Lond.),  F.R.S.,  Fellow  of  the  Chemical  Society;  and 
Mrs.  PERCY  FRANKLAND,  Joint  Author  of  "  Studies  on  Some  New 
Micro- Organisms  Obtained  from  Air."  With  2  Plates  and  numerous  Diagrams. . 
Svo.    i6s.  net. 

GAIRDNER  and  COATS.  ON  THE  DISEASES  CLASSIFIED 
by  the  REGISTRAR-GENERAL  as  TABES  MESENTERICA.  LEC- 
TURES TO  PRACTITIONERS.  By  W.  T.  GAIRDNER,  M.D.,  LL.D. 
On  the  PATHOLOGY  of  PHTHISIS  PULMONALIS,  By  JOSEPH 
COATS,  M.D.    With  28  Illustrations.    Svo,  price  \2s.  6d. 

QARROD.— WORKS  by  Sir  ALFRED  BARING  GARROD,  M.D., 

F.R.S.,  S^c.  ;  Physician  Extraordinary  to  H.M.  the  Queen;  Consulting  Physician  to 
King's  College  Hospital;  late  Vice-President  of  the  Royal  College  of  Physicians. 

A    TREATISE    ON    GOUT    AND    RHEUMATIC  GOUT 

(RHEUMATOID  ARTHRITIS).  Third  Edition,  thoroughly  revised 
and  enlarged;  with  6  Plates,  comprising  21  Figures  (14  Coloured),  and  27 
Illustrations  engraved  on  Wood.    Svo,  price  i\s. 

THE  ESSENTIALS  OF  MATERIA  MEDICA  AND  THERA- 
PEUTICvS.  The  Thirteenth  Edition,  revised  and  edited,  under  the  super- 
vision of  the  Author,  by  NESTOR  TIRARD;  M.D.  Lond.,  F.R.C.P.', 
Professor  of  Materia  Medica  and  Therapeutics  in  King's  College,  London,  &c. 
Crown  Svo,  price  12s.  6cl, 
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GRAY.  ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  By 
HENRY  GRAY,  F.R.S.,  late  Lecturer  on  Anatomy  at  St.  George's 
Hospital.  The  Thirteenth  Edition,  re-edited  by  T.  PICKERING  PICK, 
Surgeon  to  St.  George's  Hospital ;  Member  of  the  Court  of  Examiners,  Royal 
College  of  Surgeons  of  England.  With  636  large  Woodcut  Illustrations,  a 
large  proportion  of  which  are  Coloured,  the  Arteries  being  coloured  red,  the 
Veins  blue,  and  the  Nerves  yellow.  The  attachments  of  the  muscles  to  the 
bones,  in  the  section  on  Osteology,  are  also  shown  in  coloured  outline.  Royal 
8vo,  price  ^6s. 


HALLIBURTON.— l>j   W.  D.  HALLIBURTON,  M.D., 

B.Sc,  DI.R.C.P.,  Professor  of  Physiology  at  King's  College,  Lo7idon;  Lecitirer  on  Phy- 
siology at  the  London  School  of  Medicine  for  Women;  late  Assistant  Prof essor  of  Physiology 
at  University  College,  London. 

A    TEXT-BOOK    OF    CHEMICAL    PHYSIOLOGY  AND 
PATHOLOGY.    With  104  Illustrations.    Svo,  2%s. 

ESSENTIALS  OF  CHEMICAL  PHYSIOLOGY.  Svo,  5.. 

*,,*  This  is  a  book  suitable  for  medical  students.  It  treats  of  the 
subject  in  the  same  way  as  Prof.  Schafer's  "  Essentials"  treats  of  Histology. 
It  contains  a  number  of  elementary  and  advanced  practical  lessons,  followed  in 
each  ciise  by  a  brief  descriptive  account  of  the  facts  related  to  the  exercises 
which  are  intended  to  be  performed  by  each  member  of  the  class. 

Hfi<SShLL.— WORKS  by  ARTHUR  HILL  H ASS  ALL,  M.D.,  London. 

THE  INHALATION  TREATMENT  OF  DISEASES  OF  THE 
ORGANS  OF  RESPIRATION,  INCLUDING  CONSUMPTION. 
■With  numerous  Illustrations.    Ciown  Svo,  price  12s.  6d. 

THE  NARRATIVE  OF  A  BUSY  LIFE:  an  Autobiography.  Svo.  5.f. 


HERON.  EVIDENCES  OF  THE  COMMUNICABILITY  OF 
CONSUMPTION.  By  G.  A.  HERON,  M.D.  (Glas.),  F.R.C.P.,  Phy- 
sician to  the  City  of  London  Hospital  for  Diseases  of  the  Chest.    Svo,  7^.  6«'. 


HEWITT.    ON  SEVERE  VOMITING  DURING  PREGNANCY: 
a  Collection  and  Analysis  of  Cases,  with  Remarks  on  Treatment.  By  GRAILY 
HEWITT,  M.D.  Lond.,  F.R.C.P.,  F.R.S.  Ed.,  Emeritus  Professor  <= 
Obstetric  Medicine,  University  College  ;  Consulting  Obstetric  Physician  to 
University  College  Hospital,  S^c,  &c.    Svo,  6.? 

HOLMES.  A  SYSTEM  OF  SURGERY,  Theoretical  and  Practical. 
Edited  by  TIMOTHY  HOLMES,  M.A. ;  and  J.  W.  HULKE,  F.R.S., 
Surgeon  to  the  Middlesex  Hospital.  Third  Edition,  in  Three  Volumes,  with 
Coloured  Plates  and  numerous  Illustrations.    3  Vols.,  royal  Svo,  price  £^  ^. 


PUBLISHED  BY  LONGMANS,  GREEN  CO. 


LANGTON.  ABDOMINAL  HERNIA.  13y  JOHN  LANGTON,  F.R.C.S.. 
Surgeon  to  St.  Bartholomew's  Hospital,  Senior  Surgeon  to  the  City  of  London 
Truss  Society,  Member  of  the  Council  and  Court  of  Examiners  of  the  Royal 
College  of  Surgeons  of  England,    With  numerous  Illustrations,    [fit  the  press. 


L\ME\HCi.— WORKS  by  ROBERT  LIVEING,  ALA.      M.D.  Caniab., 

F.lt.C.P.  Loud.,  Physician  to  the  Department  for  Diseases  of  the  Skin  at  the 

Middlesex  Hospital,  &='e. 

HANDBOOK  ON  DISEASES  OF  THE  SKIN.    With  especial 

reference  to  Diagnosis  and  Treatment.  Fifth  Edition,  revised  and  enlarged. 
Fcap.  8vo,  price  5^. 

ELEPHANTIASIS    GR.ECORUM,    OR    TRUE  LEPROSY; 

Being  the  Goulstonian  Lectures  for  1873.    Cr.  Svo,  i^s.  6d. 


i.OHQMORE.— WORKS  by  Surgeon-General  Sir  T.  LONGMORE, 

C.B.,  F.R.C.S.,  Honorary  Surgeon  to  H.M.  Queen  Victoria;  Professor  of  Military 
Surgery  in  the  Army  Medical  School. 

THE  ILLUSTRATED  OPTICAL  MANUAL;  or,  HAND- 
BOOK OF  INSTRUCTIONS  FOR  THE  GUIDANCE  OF 
SURGEONS  IN  TESTING  QUALITY  AND  RANGE  OF 
VISION,  AND  IN  Distinguishing  and  Dealing  with  Optical 

Defects  in  general.  Illustrated  by  74  Drawings  and  Diagrams  by 
Inspector-General  Dr.  Macdonald,  R.N.,  F.R.S.,  C.B.  Fourth  Edition. 
Svo,  price  14J. 

GUNSHOT  INJURIES.  Their  History,  Characteristic  Features,  Com- 
plications, and  General  Treatment ;  with  Statistics  concerning  them  as  they 
are  met  with  in  Warfare.    With  58  Illustrations.    Svo,  price  t^is.  6d. 


mUROH\SOH.— WORKS   by    CHARLES   MURCHISON,  M.D., 

LL.D.,  F.R.S.,  is'c..  Fellow  of  the  Royal  College  of  Physicians  ;  late  Physician  and 
Lecturer  on  the  Principles  and  Practice  of  Medicine,  St.  Thomas's  Hospital. 

A  TREATISE  ON  THE  CONTINUED  FEVERS  OF  GREAT 
BRITAIN.  Edited  by  W.  CAYLEY,  M.D.,  F.R.C.P.  With  6  Coloured 
Plates  and  Lithographs,  19  Diagrams  and  20  Woodcut  Illustrations.  Svo, 
price  25^. 

CLINICAL  LECTURES  ON  DISEASES  OF  THE  LIVER, 
JAUNDICE,  AND  ABDOMINAL  DROPSY;  Including  the  Croon- 
ian  Lectures  on  Functional  Derangements  of  the  Liver,  delivered  at  the  Royal 
College  of  Physicians  in  1874  Revised  by  T.  LAUDER  BRUNTON,  M.D. 
Svo,  price  24^. 
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WORKS  ON  MEDICINE,  SURGERY  &-c. 


NEWMAN.  ON  THE  DISEASES  OF  THE  KIDiNEY 
AMENABLE  TO  SURGICAL  TREATMENT.  Lectures  to 
Practitioners.  By  DAVID  NEWMAN,  M.D.,  Surgeon  to  the  Western 
Infirmary  Out-Door  Department  ;  Pathologist  and  Lecturer  on  Pathology  at 
the  Glasgow  Royal  Infirmary ;  Examiner  in  Pathology  in  the  University  of 
Glasgow  ;  Vice-President  Glasgow  Pathological  and  Clinical  Society.  8vo, 
price  i6s. 


OWEN.  A  MANUAL  OF  ANATOMY  FOR  SENIOR  STUDENTS, 
By  EDMUND  OWEN,  M.B.,  F.R.S.C.,  Senior  Surgeon  to  the  Hospital 
for  Sick  Children,  Great  Ormond  Street,  Surgeon  to  St.  Mary's  Hospital, 
London,  and  co-Lecturer  on  Surgery,  late  Lecturer  on  Anatomy  in  its  Medical 
School.    With  210  Illustrations.    Crown  8vo,  price  I2s.  6d. 


P/^GET.— WORKS  by  Sir  JAMES  PAGET,  Bart,  F.R.S.,  D.C.L 

Oxon.,  LL.D.  Cantab.,  (^c,  Sergeant-Snrgcon  to  the  Queen,  Surgeon  to  the  Prhice  of 
IV ales.  Consulting  Surgeon  to  St.  Bartholomew's  Hospital. 

LECTURES  ON  SURGICAL  PATHOLOGY,  Delivered  at  the 
Royal  College  of  Surgeons  of  England.  Fourth  Edition,  re-edited  by  ihe 
AUTPIOR  and  W.  TURNER,  M.B.    8vo,  with  131  Woodcuts,  price  21s. 

CLINICAL  LECTURES  AND  ESSAYS.  Edited  by  F.  HOWARD 
MARSH,  Assistant-Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edition, 
revised.    Svo,  price  15^. 

STUDIES  OF  OLD  CASE-BOOKS.    8vo,  8..  6cL 


POOLE.    COOKERY    FOR    THE    DIABETIC.    By  W.  H.  and 
Mrs.  POOLE.    With  Preface  by  Dr.  PAVY.    Fcap.  Svo.    2s.  6d. 


POORE.    ESSAYS  ON  RURAL  HYGIENE.  By  GEORGE  VIVIAN 
POORE,  M.D.,  F.R.C.P.    Crown  Svo,  6^.  6d. 


QUAIN.  A  DICTIONARY  OF  MEDICINE;  Including  General 
Pathology,  General  'Therapeutics,  Hygiene,  and  the  Diseases  of  Women 
and  Children.  By  Various  Writers.  Edited  by  RICHARD  QUAIN,  Bart., 
M.D.Lond.,  LL.D.Edin.  (Hon.)  F.R.S.,  Physician  Extraordinary  to  H.M.  the 
Queen,  President  of  the  General  Medical  Council,  Member  of  the  Senate  of  the 
University  of  London,  &c.  Assisted  l)y  FREDERICK  THOMAS  ROBERTS, 
M.D.Lond.  B.Sc,  Fellow  of  the  Royal  College  of  Physicians,  Fellow  of 
University  College,  Professor  of  Materia  Medica  and  Therapeutics,  University 
College,  &c. ;  and  J.  MITCHELL  BRUCE,  M.A.Abdn.,  M.D.Lond.,  Fellow 
of  the  Royal  College  of  Physicians  of  London,  Physician  and  Lecturer  on  the 
Principles  and  Practice  of  Medicine,  Charing  Cross  Hospital,  &c.  New 
Edition,  Revised  throughout  and  Enlargod.  In  2  Vols,  medium  Svo.  cloth, 
red  edges,  price  40.?.  7tet. 


PUBLISHED  BY  LONGMANS,  GREEN  CO.. 
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QUAIN.  QUAIN'S  (JONES)  ELEMENTS  OF  ANATOMY. 
The  Tenth  Etlition.  Edited  by  EDWARD  ALBERT  SCHAFER,  F.R.S., 
Professor  of  Physiology  and  Histology  in  University  College,  London  ;  and 
GEORGE  DANCER  THANE,  Professor  of  Anatomy  in  University  College, 
London.    (In  three  volumes.) 

Vol.  L,  Part  I.  EMBRYOLOGY.    By  Professor  SCHAFER.  Illustrated 
by  200  Engravings,  many  of  which  are  coloured.    Royal  8vo,  gs.  {^Ready, 

Vol.  L,  Part  IL    GENERAL  ANATOMY    OR  HISTOLOGY. 

By  Professor  SCHAFER.  Illustrated  by  nearly  500  Engravings,  many  of 
which  are  coloured.    Royal  8vo,  I2J.  dd,  {Ready. 

Vol.  it..  Part  I.     OSTEOLOGY.    By  Professor  THANE.  Illustrated 
by  168  Engravings.    Royal  8vo,  gj-.  \_Ready. 

Vol.  IL,  Part  II.  ARTHROLOGY,  MYOLOGY,  ANGEIOLOGY. 

By  Professor  THANE.  Illustrated  by  255  Engravings,  many  of  which  are 
Coloured.    Royal  8vo,  \Zs.  {Ready. 

Vol.  IIL,  Part  L     SPINAL    CORD  AND    BRAIN.    By  Professor 
SCHAFER.    Illustrated  by  139  Engravings.    Royal  Svo,  \2s.  6d.  {Ready. 

Vol.  IIL,  Part  II.    PERIPHERAL  NERVES.  {In  preparation. 

Vol.  IIL,  Part  III.     ORGANS    OF  THE  SENSES.     By  Professor 
SCHAFER.    Illustrated  by  178  Engravings.    Royal  Svo,  price  95.  {Ready. 

Vol.  IIL,  Part  IV.    VISCER.\L  ANATOMY.  [/;/  preparation. 


RICHARDSON.  THE  ASCLEPIAD.  A  Book  of  Original  Research  in 
the  Science,  Art,  and  Literature  of  Medicine.  By  BENJAMIN  WARD 
RICHARDSON,  M.D.,  F.R.S.  Published  Quarterly,  price  is.  6d.  Volumes 
for  1884,  1885,  1886,  1887,  1888,  1889,  1890,  1891,  iS92_&  1893.  8vo,  price 
\2s.  6d.  each. 

SCHAFER.  THE  ESSENTIALS  OF  HISTOLOGY:  Descrip- 
tive and  Practical.  For  the  Use  of  Students.  By  E.  A.  Schafer,  F.R.S., 
Jodrell  Professoir  of  Physiology  in  University  College,  London  ;  Editor  of  the 
Histological  Portion  of  Quain's  "  Anatomy.  "  Illustrated  by  more  than  300 
Figures,  many  of  which  are  new.  Third  Edition,  Revised  and  Enlarged. 
Svo,  Js.  6d.    (Interleaved,  los.) 


SCHENK.  MANUAL  OF  BACTERIOLOGY.  For  Practitioners  and 
Students.  With  especial  reference  to  Practical  Methods.  By  Dr.  S.  L. 
SCHENK,  Professor  (Extraordinary)  in  the  UtiiVersity  of  Vienna,  Trans- 
lated from  the  German,  with  an  Appendix,  by  W.  R.  DAWSON,  B.A., 
M.D.,  Univ.  Dub.  ;  late  University  Travelling  Prizeman  in  Mediqine.  With 
100  Illustrations,  some  of  which  arc  coloured.    8vo,"  lOs.  net. 


WOUKS  ON  MEDICINE,  SURGERY  &-c. 


SEMPLE.  ELEMENTS  OF  MATERIA  MEDICA  AND 
THERAPEUTICS.  Including  the  whole  of  the  Remedies  of  the  Briti.-,Ij 
Pharmncopceia  of  1885  and  its  Appendix  of  1890.  With  440  Illustrations. 
By  C.  E.  ARMANU  SEMPLE,  B.A.,  M.B.  Camb.,  L.S.A.,  M.R.C.P. 
Lond.  ;  Member  of  the  Court  of  Examiners,  and  late  Senior  Examiner  in 
Arts  at  Apothecaries'  Hall,  &c.    Crown  8vo,  price  lo^.  6d. 

S\SLEY. —  WORKS  by  RICHARD  SISLEY,  M.D 

EPIDEMIC  INFLUENZA.  Notes  on  its  Origin  and  Method  of  Spread. 
Royal  8vo,  Is.  6d. 

A  STUDY  OF  INFLUENZA,  and  the  Laws  of  England  concerning 
Infectious  Diseases.  A  Paper  read  before  the  Society  of  Medical  Officers  of 
Health,  January  18,  1S92,  with  Appendix  of  Counsel's  Opinion,  &c.  Svo, 


\s.  6cf. 


SMALE  AND  COLYER.  DISEASES  AND  INJURIES  OF 
THE  TEETH,  indudi  ng  Pathology  and  Treatment :  a  Manual  of  Practical 
Dentistry  for  Students  and  Practitioners.  By  MORTON  SMALE,  M.R.C.S., 
•  L.S.A.,  L.D.S.,  Dental  Surgeon  to  St.  Mary's  Hospital,  Dean  of  the  School, 
Dental  Hospital  of  London,  &c.  ;  and  J.  F.  COLYER,  L.R.C.P.,  M.R.C.S., 
L.D.S.,  Assistant  Dental  Surgeon  to  Charing  Cross  Hospital,  and  Assistant 
Dental  Surgeon  to  the  Dental  Hospital  of  London.  With  334  Illustrations. 
Large  Crown  Svo,  15^. 

SMITH  (H.  F.).  THE  HANDBOOK  FOR  MIDWIVES.  By 
HENRY  FLY  SMITH,  B.A.,  M.B.  Oxon.,  M.R.C.S.  Second  Edition. 
With  41  Woodcuts,    Crown  Svo,  price  5^. 


STEEL.— WORKS  by  JOHN  HENRY  STEEL,  F.R.C.V.S.,  F.Z.S., 

A.V.D.,  late  Professor  0/  Veterinary  Science  and  Priticipal  0/  Bombay  Veterinary 
College. 

A  TREATISE  ON  THE  DISEASES  OF  THE  DOG;  being  a 

Manual  of  Canine  Pathology.  Especially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.    88  Illustrations.    Svo,  \os.  6d. 

A  TREATISE  ON  THE  DISEASES  OF  THE  OX ;  being  a 

Manual  of  Bovine  Pathology  specially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.    2  Plates  and  117  Woodcuts.    Svo,  15J. 

A  TREATISE  ON  THE  DISEASES  OF  THE  SHEEP;  being 
a  Manual  of  Ovine  Pathology  for  the  use  of  Veterinary  Practitioners  and 
Students.    With  Coloured  Plate,  and  99  Woodcuts.    Svo,  12s. 


"STONEHENGE."    THE  DOG  IN  HEALTH  AND  DISEASE. 

By  "  STONEHENGE."  With  84  Wood  Engravings.  Square  crown  Svo,  7^.  6d. 


THORNTON.    HUMAN  PHYSIOLOGY.  By  JOHN  THORNTON, 

M.A.,  Author  of  "Elementary  Physiography,"  "Advanced  Physiography,  ' 
&c.    With  267  Illustrations,  some  of  which  are  Coloured.    Crown  Svo,  6^. 


PUBLISHED  BY  LONGMANS,  GREEN  &-  CO.  9 


WALLER.  AN  INTRODUCTION  TO  HUMAN  PHYSIOLOGY, 
By  AUGUSTUS  D.  WALLER,  M.D.,  Lecturer  on  Physiology  at  St.  Mary's 
Hospital  Medical  School,  London  ;  late  External  Examiner  at  the  Victorian 
University.    Second  Edition,  Revised.    With  305  Illustrations.    8vo,  iSs. 

WILKS  AND  MOXON.    LECTURES  ON  PATHOLOGICAL 

ANATOMY.  By  SAMUEL  WILKS,  M.D.,  F.R.S.,  Consulting  Physician 
to,  and  formerly  Lecturer  on  Medicine  and  Pathology  at,  Guy's  Hospital,  and 
ihe  late  W^ALTER  MOXON,  M.D.,  F.R;C.P.,  Physician  to,  and  some  time 
Lecturer  on  Pathology  at,  Guy's  Hospital.  Third  Edition,  thoroughly  Re- 
vised.   By  SAMUEL  WILKS,  M.D.,  LL.D.,  F.R.S.    8vo,  i8^. 

WILLIAMS.  PULMONARY  CONSUMPTION:  ITS  ETIO- 
LOGY, PATHOLOGY,  AND  TREATMENT.  With  an  Analysis 
of  1,000  Cases  to  Exemplify  its  Duration  and  Modes  of  Arrest.  By 
C.  J.  B.  WILLIAMS,  M.D.,  LL.D.,  F.R.S.,  F.R.C.P.,  Senior  Consulting 
Physician  to  the  Hospital  for  Consumption,  Brompton  ;  and  CHARLES 
THEODORE  WILLIAMS,  M.A.,  M.D.  Oxon.,  F.R. CP.,  Senior  Physician 
to  the  Hospital  for  Consumption,  Brompton.  Second  Edition,  Enlarged  and 
Re-written  by  Dr.  C.  THEODORE  WILLIAMS.  With  4  Coloured  Plates 
and  10  Woodcuts.    8vo,  i6s. 

YOU  ATT.—  WORKS  by  WILLIAM  YO  UA  TT. 

THE  HORSE.     Revised  and  Enlarged  by  W.  WATSON,  M.R.C.V.S. 
Woodcuts.    8vo,  7^.  M. 
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THE  DOG.    Revised  and  Enlarged.    Woodcuts.    8vo,  6s. 
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ARNOTT.  THE  ELEMENTS  OF  PHYSICS  OR  NATURAL 
PHILOSOPHY.  By  NEIL  ARNOTT,  M.D.  Edited  by  A.  BAIN, 
LL.D.  and  A.  S.  TAYLOR,  M.D.,  F.R.S.  Woodcuts.  Crown  8vo, 
12s.  6d.   

BENNETT  AND   MURRAY.    A  HANDBOOK  OF  CRYP- 

TOGAMIC  BOTANY.  By  A.  W.  BENNETT,  M.A.,  B.Sc,  F.L.S., 
and  GEORGE  R.  MILNE  MURRAY,  F.L.S.  With  378  Illustrations. 
8vo,  i6s. 

CARNEGIE.    LAW  AND  THEORY  IN  CHEMISTRY:  A  COM- 

panion  Book  for  Students.  By  DOUGLAS  CARNEGIE,sometime  Scholar  .and 
Demonstrator  in  Chemistry  of  Gonville  and  Caius,  Cambridge.    Crown  8vo.  6s. 

CLERKE.  THE  SYSTEM  OF  THE  STARS.  By  AGNES  M. 
CLERKE,  Author  of  "A  History  of  A§tronomjf  during  the  Nineteenth 
Century."    With  6  Plates  and  Numerous  Illustrations.    8vo,  2ij. 


GENERAL  SCIENTIFIC  WORKS 


CLODD.  THE  STORY  OF  CREATION.  a  Plain  Account  of 
Evolution.  By  EDWARD  CLODD,  Author  of  "The  Childhood  of  the 
World,"  &c.    With  77  Illustrations.    Crown  8vo,  3^.  6f/. 


CROOKES.  SELECT  METHODS  IN  CHEMICAL  ANALYSIS 
(chiefly  Inorganic).  By  W.  CROOKES,  F.R.S.,  V.P.C.S.,  Editor  of 
"The  Chemical  News."  Second  Edition,  re-written  and  greatly  enlarged. 
Illustrated  with  37  Woodcuts.    8vo,  245. 


CULLEY.  A  HANDBOOK  OF  PRACTICAL  TELEGRAPHY. 
By  R.  S.  CULLEY,  M.I.C.E.,  late  Engineer-in-Chief  of  Telegraphs  to  the 
Post  Office.    With  135  Woodcuts  and  17  Plates,  8vo,  ids. 


EARL.  THE  ELEMENTS  OF  LABORATORY  WORK.  A 
Course  of  Natural  Science  for  Schools.  By  A.  G.  EARL,  M.A.,  F.C.S.,  late 
Scholar  of  Christ  College,  Cambridge;  Science  Master  at  Tonbridge  School.  With 
57  Diagrams  and  numerous  Exercises  and  Questions.    Crown  8vo,  4?.  bd. 


GANOT.        ELEMENTARY     TREATISE     ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Translated 
and  edited  from  Ganot's  Elemenls  de  Physique  (with  the  Author's  sanction) 
by  E.  ATKINSON,  Ph.D.,  F.C.S.,  Professor  of  Experimental  Science,  Staff 
College,  Sandhurst.  Fourteenth  Edition,  revised  and  enlarged,  wuth  9  Coloured 
Plates  and  1,028  Woodcuts.    Large  crown  8vo,  15J. 

NATURAL  PHILOSOPHY  FOR  GENERAL  READERS 
AND  YOUNG  PERSONS;  Being  a  Course  of  Physics  divested 
of  Mathematical  Formula,  and  expressed  in  the  language  of  daily  life. 
Translated  from  Ganot's  Cours  de  Pliysiqve  (with  the  Author's  sanction)  by 
E.  ATKINSON,  Ph.D.,  F.C.S.  Seventh  Edition,  carefully  revised ;  with  37 
pages  of  New  Matter,  7  Plates,  569  Woodcuts,  and  an  Appendix  of  Questions. 

,  Crown  8vo,  7j.  dd. 


GOODEWE.— WORKS  by  T.  M.  GOODEVE,  M.A.,  Barrisfer-at- 

I^anu  ;  Professor  0/  Mechanics  at  the  Normal  School  0/ Science  and  the  Royal  School  0/ 
Mines, 

PRINCIPLES     OF     MECHANICS.      New  Edition,  re-written  and 
enlarged.    With  253  Woodcuts  and  numerous  Examples.    Crown  8vo,  6^. 

.  THE   ELEMENTS    OF   MECHANISM.     New  Edition,  re-written 
and  enlarged.    With  342  Woodcuts.    Crown  8vo,  6j-. 

A    MANUAL    OF    MECHANICS  :     an  Elementary  Text-Book  for 
Students  of  Applied  Mechanics.    With  138  Illustrations  and  Diagrams,  and 
141  Examples  taken  from  the  Science  Department  Examination  Papers,  with 
•       Answers.    Fcp.  8vo,  2s.  6d. 
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HELMHOLTZ.— WORKS  by  HERMANN  L.  F.  HELMHOLTZ, 

M.D.,  Professor  of  Physics  in  the  University  of  Berlin. 

ON  THE  SENSATIONS' OF  TONE  AS  A  PHYSIOLOGICAL 
BASIS  FOR  THE  THEORY  OF  MUSIC.  Second  English 
Edition  ;  with  numerous  additional  Notes,-  and  a  new  Additional  Appendix, 
•bringing  down  information  to  1885,  and  specially  adapted  to  the  use  of 
Musical  Students.  By  ALEXANDER  J.  ELLIS,  B.A.,  F.R.S.,  F.S.A., 
&c.,  formerly  Scholar  of  Trinity  College,  Cambridge.  "With  68  Figures 
engraved  on  Wood,  and  42  Passages  in  Musical  Notes.    Royal  8vo,  aSy, 

POPULAR  LECTURES  ON  SCIENTIFIC  SUBJECTS.  With 
68  Woodcuts.    2  Vols,  crown  8vo,  3^.  6d.  each. 


HERSCHEL.    OUTLINES  OF  ASTRONOMY.   By  Sir  JOHN  F. 

W.  HERSCHEL,  Bart.,  K.H.,  &c..  Member  of  the  Institute  of  France. 
Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams.    8vo,  \zs. 


HUDSON  AND  GOSSE.   THE  ROTIFERA  OR  'WHEEL 

ANIMALCULES.'  By  C.  T.  HUDSON,  LL.D.,  and  P.  H.  GOSSE, 
J'.R.S.  With  30  Coloured  and  4  Uncoloured  Plates.  In  6  Parts.  4to,  price 
loj.  (}d.  each ;  Supplement,  17.5.  bd.  Complete  in  Two  Volumes,  with 
Supplement,  4to,  £a,  4^. 

The  Plates  in  the  Supplement  contain  figures  of  almost  all  the  Foreign 
Species,  as  well  as  of  the  British  Species,  that  have  been  discovered  since<(the 
original  publication  of  Vols.  I.  and  II. 


IRVING.  PHYSICAL  AND  CHEMICAL  STUDIES  IN  ROCK- 
MET  AMORPHISM,  based  on  the  Thesis  written  for  the  D.Sc.  Degree  in 
the  University  of  London,  1888.  By  the  Rev.  A.  IRVING,  D.Sc.  Lond., 
Senior  Science  Master  at  WeUington  College.    8vo,  5^-. 


JORDAN.    THE  OCEAN  :  A  Treatise  on  Ocean  Currents  and  Tides  and 
their  Causes.    By  WILLIAM  LEIGHTON  JORDAN,  F.R.G.S.  Svo,  21J. 


KOLBE.  A  SHORT  TEXT-BOOK  OF  INORGANIC  CHE- 
MISTRY. By  Dr.  HERMANN  KOLBE,  late  Professor  of  Chemistry 
in  the  University  of  Leipzig.  Translated  and  Edited  by  T.  S.  HUM- 
PIDGE,  Ph.D.,  B.Sc.  (Lond.),  late  Professor  of  Chemistry  and  Physics  in 
the  University  College  of  Wales,  Abeiystwyth.  New  Edition.  Revised  by 
H.  Lloyd-Snape,  Ph.D.,  D.Sc.  (Lond.),  Profes.sor  of  Chemistry  in  the  Uni- 
versity College  of  Wales,  Aberystwyth.  With  a  Coloured  Table  of  Spectra 
and  66  Woodcuts,    Crown  Svo,  8j.  dd. 
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\-fKD^.~WORKS  by  GEORGE  T.  LADD,  Professor  of  Philosophy  in 

Yale  University. 

ELEMENTS  OF  PHYSIOLOGICAL  PSYCHOLOGY:  A 
TREATISE  OF  THE  ACTIVITIES  AND  NATURE  OF 
THE  MIND  FROM  THE  PHYSICAL  AND  EXPERI- 
MENTAL POINT  OF  VIEW.     With  113  Illustrations.  8vo,  price  2i..-. 

PSYCHOLOGY,  DESCRIPTIVE  AND  EXPLANATORY:  A 

Treatise  of  the  Phenomena,  Laws,  and  Development  of  Human  Mental  Life. 
8vo.  21^. 

OUTLINES  OF  PHYSIOLOGICAL  PSYCHOLOGY.  With 
numerous  Illustrations.    Svo.  12^-. 

LARDEN.  ELECTRICITY  FOR  PUBLIC  SCHOOLS  AND 
COLLEGES.  With  numerous  Questions  and  Examples  with  Answers, 
and  214  Illustrations  and  Diagrams.  By  W.  LARDEN,  AI.A.  Crown  Svo,  6.r. 

LINDLEY  AND  MOORE.  THE  TREASURY  OF  BOTANY, 
OR  POPULAR  DICTIONARY  OF  THE  VEGETABLE 
KINGDOM :  with  which  is  incorporated  a  Glossary  of  Botanical  Terms. 
Edited  by  J.  LINDLEY,  M.D.,  F.R.S.,  and  T.  MOORE,  F.L.S.  With 
20  Steel  Plates,  and  numerous  Woodcuts.    2  Parts,  fcp.  Svo,  price  \zs. 


LOUDON.     AN  ENCYCLOPEDIA   OF  PLANTS.     By  j.  c. 

LOUDON.  Comprising  the  Specific  Character,  Description,  Culture,  His- 
tory, Application  in  the  Arts,  and  every  other  desirable  particular  respecting 
all  the  plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Cor- 
rected by  Mrs.  LOUDON.    Svo,  with  above  12,000  Woodcuts,  price  42^. 


MARTIN.  NAVIGATION  AND  NAUTICAL  ASTRONOMY. 
Compiled  by  Staff-Commander  W.  R.  MARTIN,  R.N.,  Instructor  in 
Surveying,  Navigation,  and  Compass  Adjustment ;  Lectuier  on  Meteorology 
at  the  Royal  Naval  College,  Greenwich.  Sanctioned  for  use  in  the  Royal 
Navy  by  the  Lords  Commissioners  of  the  Admiralty.    Royal  Svo,  \%s. 


MENDELEEFF.    THE  PRINCIPLES  OF  CHEMISTRY.  By 

D.  MENDELEEFF,  Professor  of  Chemistry  in  the  University  of  St. 
Petersburg.  Translated  by  GEORGE  KAMENSKY,  A.R.S.M.  of  the 
Imperial  Mint,  St.  Petersburg,  and  Edited  by  A.  J.  GREENAWAY,  F.LC, 
Sub-Editor  of  the  Journal  of  the  Chemical  Society.  With  97  Illustrations. 
2  Vols.    Svo,  36^-.   

MEYER.     OUTLINES    OF    THEORETICAL  CHEMISTRY. 

By  LOTHAR  MEYER,  Professor  of  Chemistry  in  the  University  of  Tiibin- 
gen.  Translated  by  Professors  P.  PHILLIPS  BEDSON,  I). Sc.,  and  W. 
CARLETON  WILLIAMS,  B.Sc.    Svo,  g.r. 
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MILLER— JVORKS  />y  WILLIAM  ALLEN  MILLER,  M.D.,  D.C.L., 

LL.D.,  late  Professor  0/  Chemistry  in  Kind's  College,  London. 

THE    ELEMENTS    OF    CHEMISTRY,  Theoretical  and  Practical. 

Part  II.  INORGANIC  CHEMISTRY.  Sixth  Edition,  revised 
throughout,  with  Additions  by  C.  E.  GROVES,  Fellow  of  the  Che- 
mical Societies  of  London,  Paris,  and  Berlin.  With  376  Woodcuts. 
Svo,  price  24.?. 

Part  III.  ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon 
Compounds.  Hydrocarbons,  Alcohols,  Ethers,  Aldehides  and  Faraffinoid 
Adds.  Fifth  Edition,  revised  and  in  great  part  re-written,  by  H.  E. 
ARMSTRONG,  F.R.S.,  and  C.  E.  GROVES,  F.C.S.  Svo,  price 
2,\.s.  6d.   

MITCHELL.  MANUAL  OF  PRACTICAL  ASSAYING.  By 
JOHN  MITCHELL,  F.C.S.  Sixth  Edition.  Edited  by  W.  CROOKES, 
F.R.S.    With  201  Woodcuts.    Svo,  31^.  6d, 


MORGAN.  ANIMAL  BIOLOGY.  An  Elementary  Text  Book.  By 
C.  LLOYD  MORGAN,  Professor  of  Animal  Biology  and  Geology  in 
University  College,  Bristol.    With  numerous  Illustrations.    Crown  Svo,  Sf.  6d. 


MUIR.    THE  ALCHEMICAL  ESSENCE  AND  THE  CHEMICAL 

ELEMENT:  an  Episode  in  the  Quest  of  the  Unchanging.  By  i\L  M.  PATTI- 
SON  MUIR,  Fellow  of  Gonville  and  Caius  College,  Cambridge.  Svo.  4.?.  6d. 

ODLING.    A  COURSE  OF  PRACTICAL  CHEMISTRY,  Arranged 

for  the  use  of  Medical  Students,  with  express  reference  to  the  Three  Months' 
Summer  Practice.  By  WILLIAM  ODLING,  M.A.,  F.R.S.  With  71 
Woodcuts.    Crown  Svo,  6s. 


OSTWALD.  SOLUTIONS.  By  W.  OSTWALD,  Professor  of  chemistry 
in  the  University  of  Leipzig.  Being  the  Fourth  Book,  with  some  additions, 
of  the  Second  Edition  of  Ostwald's  "  Lehrbuch  der  Allgcmeinen  Chemie." 
Translated  by  M.  M.  PATTISON  MUIR,  Professor  of  Gonville  and  Caius 
College,  Cambridge.    Svo,  lOs.  6d. 

PAYEN.  INDUSTRIAL  CHEMISTRY;  A  Manual  for  use  in  Tech- 
nical  Colleges  or  Schools,  also  for  Manufacturers  and  others,  based  on  n 
Translation  of  Stohmann  and  Engler's  German  Edition  of  Payen's  Precis  dc 
Chimie  Indnstrielk.  Edited  and  supplemented  with  Chapters  on  tlie  Chemistry 
of  the  Metals,  &c.,  by  B.  H.  PAUL,  Ph.D.    With  698  Woodcuts.    Svo,  42^. 


REYNOLDS.  EXPERIMENTAL  CHEMISTRY  for  junior  students. 
By  J.  EMERSON  REYNOLDS,  M.D.,  F.R.S.,  Professor  of  Chemistry,  Univ. 
of  Dublin.    Fcp.  Svo,  with  numerous  Woodcuts. 

Part  l.—Introduclory,  \s.  6d.      Part  III.— Metals  and  Allied  Bodies,  3^.  6d. 
Part  II.— Non-Metals,  2s.  6d.     Part  l\ .  —  Chemistry  of  Carbon  Compounds,  ^s. 
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PROQ,! OR— WORKS  by  RICHARD  A.  PROCTOR. 


OLD  AND  NEW  ASTRO- 
NOMY. In  12  Parts.  Price  2s.  6d. 
each  ;  supplementary  section,  is.  ; 
complete,  36^.  cloth. 

LIGHT  SCIENCE  FOR 
LEISURE  HOURS  ;  FamiHar 
Essays  on  Scientific  Subjects, 
Natural  Phenomena,  &c.  3  Vols, 
crown  8vo,  5^.  each. 

THE  ORBS  AROUND  US  ;  a 
Series  of  Essays  on  the  Moon  and 
Planets,  Meteors,  and  Comets. 
With  Chart  and  Diagrams,  crown 
8vo,  5^.  Cheap  Edition,  crown 
8vo,  3^.  6d. 

OTHER  WORLDS  THAN 
OURS  ;  The  Plurality  of  Worlds 
Studied  under  the  Light  of  Recent 
Scientific  Researches.  With  14 
Illustrations,  crown  Svo,  ^s. 
Cheap  Edition,  crown  Svo,  3^.  6ei. 

THE  MOON  ;  her  Motions,  As- 
pects, Scenery,  and  Physical 
Condition.  With  Plates,  Charts, 
Woodcuts,  and  Lunar  Photo- 
graphs, crown  Svo,  ^s. 

UNIVERSE  OF  STARS  ;  Pre- 
senting Researches  into  and  New 
Views  respecting  the  Constitution 
of  the  Heavens.  With  22  Charts 
and  22  Diagrams,  Svo.    los,  6a!. 

LARGER  STAR  ATLAS  for 
the  Library,  in  12  Circular  Maps, 
with  Introduction  and  2  Index 
Pages.  Folio,  i$s.,  or  Maps 
only,  12s.  (id. 

NEW  STAR  ATLAS  for  the 
Library,  the  School,  and  the  Ob- 
servatory, in  12  Circular  Maps 
(with  2  Index  Plates).  Crown 
Svo,  5J. 

THE  -STUDENT'S  ATLAS. 
In  12  Circular  Maps  on  a  Uni- 
form Projection  and  i  Scale, 
with  2  Index  Maps.  Intended  as 
a  vadc-iiiectini  for  the  Student 
of  History,  Travel,  Geography, 
Geology,  and  Political  Economy. 
AVith  a  letter-press  Introduction 
illustrated  by  several  cuts.  5J. 


ELEMENTARY  PHYSICAL 
GEOGRAPHY.  With  33  Maps 
and  Woodcuts.    Fcp.  Svo,  \s.  6d. 

LESSONS  IN  ELEMENTARY 
ASTRONOMY ;  with  Hints  for 
Young  Telescopists.  With  47 
Woodcuts.    Fcp.  Svo,  is.  6d. 

FIRST  STEPS  IN  GEOME- 
TRY :  a  Series  of  Hints  for  the 
Solution  of  Geometrical  Pro- 
blems ;  with  Notes  on  Euclid, 
useful  Working  Propositions,  and 
many  Examples.  Fcp.  Svo,  3J.  6d. 

EASY  LESSONS  IN  THE 
DIFFERENTIAL  CALCU- 
LUS :  indicating  from  the  Outset 
the  Utility  of  the  Processes  called 
Differentiation  and  Integration. 
Fcp.  Svo,  2s.  6d. 

THE  STARS  IN  THEIR  SEA- 
SONS. An  Easy  Guide  to  a 
Knowledge  of  the  Star  Groups,  in 
12  Large  Maps.   Imperial  Svo, 

STAR  PRIMER.  Showing  the 
Starry  Sky  Week  by  Week,  in  24 
Hourly  Maps.    Crown  4to,  2s.  6d. 

ROUGH  WAYS  MADE 
SMOOTH.  Familiar  Essays 
on  Scientific  Subjects.  Crown, 
3^.  6d. 

HOW  TO  PLAY  WHIST: 
WITH  THE  LAWS  AND  ETI- 
QUETTE OF  WHIST.  Crown 
Svo,  3^-.  6d. 

HOME  WHIST  :  an  Easy  Guide 
to  Correct  Play.    i6mo,  is, 

OUR  PLACE  AMONG  INFI- 
NITIES. A  Series  of  Essays 
contrasting  our  Little  Abode  in 
Space  and  Time  with  the  Infini- 
ties around  us.    Crown  Svo,  5^. 

STRENGTH  AND  HAPPI- 
NESS.   Crown  Svo,  5.C. 

[Cotitinticd. 
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PROCTOR.— WORKS  by  RICHARD  A.  PROCTOR— continued. 


STRENGTH:  How  to  get  Strong  I 
and  keep  Strong,  with  Chapters  ! 
on  Rowing  and  Swimming,  Fat,,  i 
Age,  and  the  Waist.    With  9  Il- 
lustrations.   Crown  8vo,  2.s. 

THE  EXPANSE  OF  HEAVEN. 
Essays  on  the  Wonders   of  the 
Firmament.     Crown    8vo,    5^.  ; 
Cheap  Edition,  crown  8vo,  35.  6d. 

THE  GREAT  PYRAMID,  OB- 
SERVATORY, TOMB,  AND 
TEMPLE.  With  Illustrations. 
Crown  8vo,  5^. 

PLEASANT  WAYS  IN  , 
SCIENCE.  Crown  8vo,  55.  I 
Cheap  Edition,  crown  8vo,  3^.  td. 


MYTHS  AND  MARVELS  OF 
ASTRONOMY.  Crown  8vo,  ^s. 
Cheap  Edition,  crown  8vo,  y.  6it. 

CHANCE  AND  LUCK  ;  a  Dis- 
cussion of  the  Laws  of  Luck, 
Coincidences,  Wagers,  Lotteries, 
and  the  Fallacies  of  Gambling, 
&c.  Crown  8vo,  2s.  boards, 
2s.  6d.  cloth. 

NATURE  STUDIES.  By 
Grant  Allen,  A.  V/ilson, 
T.  Foster,  E.  Clodd,  and 
R.  A.  Proctor.  Crown  8vo,5j. 
Cheap  Edition,  crown  8vo,  3^.  bd. 

LEISURE  READINGS.  ByE. 
Clodd,  A.  Wilson,  T.  Foster, 
A.  C.  RUNYARD,  and  R.  A. 
Proctor.    Crown  8vo,  5^-. 


SCOTT.  WEATHER  CHARTS  AND  STORM  WARNINGS. 
By  ROBERT  H.  SCOTT,  M.A.,  F.R.S.  With  numerous  Illustrations. 
Crown  8vo,  6s. 


SLINGO  AND   BROOKER.    ELECTRICAL  ENGINEERING 
FOR  ELECTRIC  LIGHT  ARTISANS  AND  STUDENTS. 

(Embracing  those  branches  prescribed  in  the  Syllabus  issued  by  the  City  and 
Guilds  Technical  Institute.)  By  W.  SLINGO,  Principal  of  the  Telegraphists' 
School  of  Science,  &c.,  &c.,  and  A.  BROOKER,  Instructor  on  Electrical 
Engineering  at  the  Telegraphists'  School  of  Science.  With  307  Illustrations. 
Crown  8vo,  10s.  6d. 


SMITH.  GRAPHICS;  OR,  THE  ART  OF  CALCULATION 
BY  DRAWING  LINES,  applied  to  Mathematics,  Theoretical  Me- 
chanics and  Engineering,  including  the  Kinetics  and  Dynamics  of  Machinery, 
and  the  Statics  of  Machines,  Bridges,  Roofs,  and  other  Engineering  Structures. 
By  ROBERT  H.  SMITH,  Professor  of  Civil  and  Mechanical  Engineering, 
Mason  Science  College,  Birmingham. 

Part  I.  Text,  with  separate  Atlas  of  Plates— Arithmetic,  Algebra, 
Trigonometry,  Vector,  and  Locor  Addition,  Machine  Kinematics,  and  Statics 
of  Flat  and  Solid  Structures.    8vo,  15^. 


THORPE.     A   DICTIONARY    OF   APPLIED  CHEMISTRY 
By  T.  E.  THORPE,  B.Sc.  (Vict.),  Ph.D..  F.R.S.,  Treas.  C.S.,  Professor  of 
Chemistry  in  the  Royal  College  of  Science,  London.    Assisted  by  Eminent 
Contributors.    To  be  published  in  3  vols.  8vo.    Vols,  I.  and  II  /a  2s  c-xch 
Vol.  in.  ^3  3,.  ^      •  ' 
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TYNDALL.— H-'CiJA-.S-  by  JOHN  TYNDALL,  F.R.S.,  &-c. 
Fl'lAGMENTS  OF  SCIENCE.    2  Vols,    down  8vo,  i6.r. 
NEW  FRAGMENTS.     Crown  Svo,  lOf.  6d. 
HEAT  A  MODE  OF  MOTION.     Crown  8vo,  12S. 
SOUND.    With  204  Woodcuts.    Crown  Svo,  loj.  6d. 
RESEARCHES  ON  DIAMAGNETISI^I  AND  MAGNE-CRYS- 

TALLIC  ACTION,  including  the  question  of  Diamagnetic  Polarity. 
Crown  Svo,  12s. 

ESSAYS  ON  THE  FLOATING-MATTER  OF  THE  AIR 
in  relation  to  Putrefaction  and  Infection.  With  24  Woodcuts.  Crown  Svo, 
7s.  6d. 

LECTURES  ON  LIGHT,  delivered  in  America  in  1S72  and  1S73. 
With  57  Diagrams.    Crown  Svo,  5^-. 

LESSONS  IN  ELECTRICITY  AT  THE  ROYAL  INSTITU- 
TION, 1875-76.    With  58  Woodcuts.    Crown  Svo,  2s.  6</. 

NOTES  OF  A  COURSE  OF  SEVEN  LECTURES  ON 
ELECTRICAL  PHENOMENA  AND  THEORIES,  delivered  at 
the  Royal  Institution,    Crown  Svo,  is.  6if. 

NOTES  OF  A  COURSE  OF  NINE  LECTURES  ON  LIGHT, 
delivered  at  the  Royal  Institution.    Crown  Svo,  is.  6c/. 

FARADAY  AS  A  DISCOVERER.    Crown  8vo,  3,^  6d. 


WATTS'  DICTIONARY  OF  CHEMISTRY.  Revised  and  entirely 
Re-written  by  11.  FORSTER  MORLEY,  M.A.,  D.Sc,  Fellow  of,  and  lately 
Assistant-Professor  of  Chemistry  in,  University  College,  Londcn  ;  and  M.  M. 
PATTISON  MUIR,  M.A.,  F.R.S.E.,  Fellow,  and  Prcelector  in  Chemistry, 
of  Gonville  and  Caius  College,  Cambridge.  Assisted  by  Eminent  Contributors. 
To  be  Published  in  4  Vols.  Svo.    Vols.  I.  II.  42^.  each.    Vol.  III.  50^. 

  [JVozv  ready. 

WEBB.  CELESTIAL  OBJECTS  FOR  COMMON  TELESCOPES. 
By  the  Rev.  T.  W.  WEBB,  M.A.,  F.R.A.S.,  Vicar  of  Hardwick,  Hereford- 
.shire.  Fifth  Edition,  Revised  and  greatly  Enlarged  by  the  Rev.  T.  E. 
ESPIN,  M.A.,  F.R.A..S.  (Two  Volumes.)  Vol.  I.  now  ready.  With 
Portrait  and  a  Reminiscence  of  the  Author,  2  Plates,  and  numerous  lUustra- 
lions.    Crown  Svo,  6j-. 


WRIGHT.  OPTICAL  PROJECTION  :  A  Treatise  on  the  Use  of  the 
Lantern  in  Exhibition  and  Scientific  Demonstration.  By  LEWIS  WRIGHT, 
Author  of  "Light:  a  Course  of  Experimental  Optics."  With  232  Illustra- 
tions.   Crown  Svo,  6j. 
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